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Poder Judiciário do Estado de Santa Catarina

Tribunal de Justiça de Santa Catarina

Corregedoria-Geral da Justiça

Coordenadoria Estadual da Infância e da Juventude – CEIJ

Estatuto da Criança e do Adolescente
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✷ ✿✿ P❘❊❋➪❈■❖

❆�✁✂✄✂☎✆❆➬✝✞

✟♦♠ ♦r❣✉❧❤♦ ✠♥❞✠s❢✡rçá✈❡❧✱ ♦ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❞❡ ✍✡♥✌✡ ✟✡✌✡✲

r✠♥✡✱ ♣♦r ♠❡✠♦ ❞❡ s✉✡ ✟♦♦r❞❡♥✡❞♦r✠✡ ✎s✌✡❞✉✡❧ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✲

✌✉❞❡ ✑ ✟✎✏☞✱ ✡♣r❡s❡♥✌✡ ❡s✌✡ ❡❞✠çã♦ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡ ✑ ✓❡✠ ♥➸✳ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✑ ❡ ♥♦r♠✡s ❝♦rr❡❧✡✌✡s✳

☛r✡✌✡✲s❡ ❞✡ ♣r✠♠❡✠r✡ ♣✉❜❧✠❝✡çã♦ ✡♣ós ✡ ❝r✠✡çã♦ ❞✡ ✟♦♦r❞❡♥✡❞♦r✠✡✱

♣♦r ♠❡✠♦ ❞✡ ❛❡s♦❧✉çã♦ ♥➸✳ ✻✸✴✗✵✕✕✲☛☞✱ ❞❡ ✕✻ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✗✵✕✕✱

q✉❡ s❡ ❞❡✉ ❡♠ ❝♦♥s♦♥â♥❝✠✡ ❝♦♠ ✡ ❛❡s♦❧✉çã♦ ♥✳ ✾✻✱ ❞❡ ✕✼ ❞❡ ♦✉✌✉❜r♦

❞❡ ✗✵✵✾✱ ❞♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ✑ ✟✘☞✳

❉❡✈❡✲s❡ ♦ ♦r❣✉❧❤♦✱ ♣r✠♥❝✠♣✡❧♠❡♥✌❡✱ ♣♦r ♠✡✠s ✉♠✡ ❞❡♠♦♥s✌r✡çã♦

s❡♠ ❡q✉í✈♦❝♦s ❞♦ ❝♦♠♣r♦♠❡✌✠♠❡♥✌♦ ❡ ❡♠♣❡♥❤♦ ❞♦ ☛☞✍✟ ♥✡ ✠♠♣❧❡✲

♠❡♥✌✡çã♦ ❞✡s ♠❡❧❤♦r❡s ♣rá✌✠❝✡s ♣✡r✡ ♦ ✍✠s✌❡♠✡ ❞❡ ☞✉s✌✠ç✡✱ ❡♠ ✡♠❜♦s

♦s ❣r✡✉s ❞❡ ✖✉r✠s❞✠çã♦✱ ❡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞❡ ✟r✠✡♥ç✡s ❡ ✒❞♦✲

❧❡s❝❡♥✌❡s✳

➱ ❢r✉✌♦ ❞♦ ❡s❢♦rç♦ ❝♦♥✌í♥✉♦ ❡ ❝r❡s❝❡♥✌❡ ❞✡ ❞❡❞✠❝✡❞✡ ♠✡❣✠s✌r✡✌✉r✡

❞❡ ♥♦ss♦ ✎s✌✡❞♦✱ ❜❡♠ ❝♦♠♦ ❞✡s q✉✡❧✠❢✠❝✡❞✡s ❡q✉✠♣❡s ✌é❝♥✠❝✡s✱ ❢♦r♠✡✲

❞✡s ♣♦r ✒ss✠s✌❡♥✌❡s ✍♦❝✠✡✠s✱ ✚s✠❝ó❧♦❣♦s ✛♦r❡♥s❡s ❡ ✜❢✠❝✠✡✠s ❞✡ ✏♥❢â♥❝✠✡

❡ ☞✉✈❡♥✌✉❞❡✱ ❝✡✌❡❣♦r✠✡s ♣r♦❢✠ss✠♦♥✡✠s ❞❡ ♥í✈❡❧ s✉♣❡r✠♦r✱ ❞♦ ✖✉❞✠❝✠ár✠♦

❜✡rr✠❣✡✲✈❡r❞❡✳

✎s✌✡ ❡❞✠çã♦ ✡♣r❡s❡♥✌✡✲s❡ ♥♦ ♠♦♠❡♥✌♦ ❡♠ q✉❡✱ ❞❡❝♦rr✠❞♦s ♠✡✠s ❞❡

✗✕ ✡♥♦s ❞❡ ✈✠❣ê♥❝✠✡ ❞♦ ✎s✌✡✌✉✌♦✱ ❝♦♥s♦❧✠❞✡♠✲s❡ s✉✡s ♠✡✠s ✠♠♣♦r✌✡♥✌❡s

✡❧✌❡r✡çõ❡s✱ ♥ã♦ ✡♣❡♥✡s ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡ ✖✉r✠s❞✠çã♦✱ ♠✡s ❡♠ ✌♦❞✡ ✡

✠♥✌❡r✈❡♥çã♦ ❡s✌✡✌✡❧✱ r❡♣r❡s❡♥✌✡❞✡s ♣❡❧✡ ✓❡✠ ❞✡ ✟♦♥✈✠✈ê♥❝✠✡ ✛✡♠✠❧✠✡r

✭✓❡✠ ❞✡ ✒❞♦çã♦✮✱ ♥➸✳ ✕✗✳✵✕✵✱ ❞❡ ✵✸ ❞❡ ✡❣♦s✌♦ ❞❡ ✗✵✵✾✱ ❡ ♥✡ ✈✡❝✡✌✠♦ ❧❡✲

❣✠s ❞✡ ✓❡✠ ♥➸✳ ✕✗✳✺✾✹✱ ❞❡ ✕✔ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✗✵✕✗✱ q✉❡ ✢✠♥s✌✠✌✉✠ ♦ ✍✠s✌❡♠✡

✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✏✘✒✍✎✮✱ r❡❣✉❧✡♠❡♥✌✡ ✡

❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡s✌✠♥✡❞✡s ✡ ✡❞♦❧❡s❝❡♥✌❡ q✉❡

♣r✡✌✠q✉❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ❡ s❡✉s ❞❡s❞♦❜r✡♠❡♥✌♦s➈✳

❉❡s✌✡❝✡♠✲s❡✱ ✡❧é♠ ❞♦ ✌❡①✌♦ ✠♥✌❡❣r✡❧ ❡ ✡✌✉✡❧✠③✡❞♦ ❞♦ ✎✟✒✱ ♥♦r✲

♠✡✌✠✈✡s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❜❡♠ ❝♦♠♦ r❡s♦❧✉çõ❡s ❡ ♥♦r♠✡✌✠✈✡s ✠♥✌❡r♥✡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸

✟♦♠ ❡ss✡s ♦r✠❡♥✌✡çõ❡s✱ ✈✠s❧✉♠❜r✡♠✲s❡ ❞❡s✡❢✠♦s ✡✠♥❞✡ ♠✡✠♦r❡s✱

♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♥♦ q✉❡ ❝♦♥❝❡r♥❡ ✡♦ ✡♣❡r❢❡✠ç♦✡♠❡♥✌♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦

❡♠ r❡❞❡ ❡✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡✱ ♣✡r✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s à s✡ú❞❡ ✭✡í

✠♥❝❧✉í❞✡s ✡s ❞❡♠✡♥❞✡s r❡❧✡✌✠✈✡s ✡♦s ✡❧✡r♠✡♥✌❡s í♥❞✠❝❡s ❞❡ ❞❡♣❡♥❞ê♥✲

❝✠✡ q✉í♠✠❝✡✮✱ ❡❞✉❝✡çã♦ ❡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦✱ ✡✠♥❞✡ ✌ã♦ ❞❡s❝✉r✡❞♦s ✡

♣♦♥✌♦ ❞❡ ♥❡❝❡ss✠✌✡r❡♠ ❞✡ ✠♥✌❡r✈❡♥çã♦ ✖✉❞✠❝✠✡❧ ♥✉♠ s❡♠✲♥ú♠❡r♦ ❞❡

❞❡♠✡♥❞✡s✱ ❜❡♠ ❝♦♠♦ ♣✡r✡ ✡ ✠♥s✌✠✌✉✠çã♦ ❞✡s ♣rá✌✠❝✡s ✈♦❧✌✡❞✡s à ☞✉s✌✠ç✡

❛❡s✌✡✉r✡✌✠✈✡✳

✒s ♥❡❝❡ss✠❞✡❞❡s ❡ ❞✠r❡✠✌♦s ❞✡ ♣♦♣✉❧✡çã♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s

♥♦r✌❡✠✡♠ ♥♦ss♦ ✌r✡❜✡❧❤♦✱ ❡ ✠♥s♣✠r✡♠✲♥♦s ♣✡r✡ q✉❡ s❡✖✡♠ ❝♦♥✌❡♠♣❧✡❞♦s

❡ ✡✌❡♥❞✠❞♦s ✠♥❞✠s✌✠♥✌✡♠❡♥✌❡✱ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞❡ ✌♦❞✡ ✡ s♦❝✠❡❞✡❞❡✱ à

q✉✡❧ ♥ã♦ s❡ ❢✉r✌✡ ✡ ☞✉s✌✠ç✡ ✟✡✌✡r✠♥❡♥s❡✱ ♣r✠♦r✠✌✡r✠✡♠❡♥✌❡✱ ❡ ❡♠ ✡✌❡♥✌✡

s✠♥❡r❣✠✡ ❝♦♠ ✌♦❞♦s ♦s ♦r❣✡♥✠s♠♦s ❡ ✠♥s✌✠✌✉✠çõ❡s ✈♦❧✌✡❞♦s ✡♦s ♠❡s♠♦s

❢✠♥s✱ ♣✡r✡ ♦s q✉✡✠s ❞❡s✌✠♥✡✲s❡ ❡ ❝♦♠ q✉❡♠ ❡s♣❡r✡ ❝♦❧✡❜♦r✡r ♠✡✠s ❡s✌❡

✌r✡❜✡❧❤♦✳

✛❧♦r✠✡♥ó♣♦❧✠s✴✍✟✱ ✕✵ ❞❡ ❢❡✈❡r❡✠r♦ ❞❡ ✗✵✕✗✳

✁ér❣✐♦ ✂③✐❞♦r♦ ✄❡✐❧ ☎ ✆❡s❡♠❜❛r❣❛❞♦r ✝❏✁✞

✟✠✠✡☛☞♥✌☛✠✡ ☛✌ ✟✍■✎ ✏ ✑✟
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✄❯�✁✁✂✞

◆♦r♠✄t✐✈✄ ◆✄❝✐♦♥✄❧ ➋ ✻

▲❡✥ ☎➸ ✆✳✭✝✾✱ ✤❡ ✮✸ ✤❡ ❡✉✞❤★ ✤❡ ✮✾✾✭✳ ✟ ✼
❉✠✡☛õ☞ ✡✌✍✎☞ ✌ ✏✡✑❛✑✒✑✌ ✓❛ ✔✎✠❛✕✖❛ ☞ ✓✌ ✗✓✌✘☞✡✙☞✕✑☞ ☞ ✓✚ ✌✒✑✎❛✡
☛✎✌✛✠✓✜✕✙✠❛✡✢

▲❡✥ ☎➸ ✮✬✳✺✾✣✱ ✤❡ ✮✆ ✤❡ ❡✤☎❡✥✪★ ✤❡ ✬✭✮✬✳ ✟ ✮✮✆
■✕✡✑✠✑✒✠ ✌ ✥✠✡✑☞✦❛ ✧❛✙✠✌✕❛✘ ✓☞ ✗✑☞✕✓✠✦☞✕✑✌ ✥✌✙✠✌☞✓✒✙❛✑✠✛✌ ★✥✠✕❛✡☞✩✢

◆♦r♠✄t✐✈✄ ✪♥t✫r♥✄❝✐♦♥✄❧ ➋ ✶✻✬

✭❡✮✞✤✪✤✦✧★ ✯☎✥✩❡✪s✤✞ ✤★s ✭✥✪❡✥✰★s ✤✤ ✲✪✥✤☎✦✤ ❡ ✤★ ✴✤★✞❡s✮❡☎✰❡ ✟ ✮✝✺

✲★☎✩❡☎✦✧★ ✵❡✞✤✰✥✩✤ ✤ ✷✪★✰❡✦✧★ ✤✤s ✲✪✥✤☎✦✤s ❡ ✤ ✲★★♣❡✪✤✦✧★

❡✸ ✽✤✰é✪✥✤ ✤❡ ✴✤★✦✧★ ✿☎✰❡✪☎✤✮✥★☎✤✞ ❀✲★☎✩❡☎✦✧★ ✤❡ ❁✤✥✤ ❂
✯❃✿✲✣❋❄ ✟ ✮✝✾

✵❡❣✪✤s ✽í☎✥✸✤s ✤✤s ❃✤✦❅❡s ✯☎✥✤✤s ♣✤✪✤ ✤ ✴✤✸✥☎✥s✰✪✤✦✧★ ✤✤ ❆✉s✰✥✦✤✱
✤✤ ✿☎❢â☎✮✥✤ ❡ ✤✤ ❆✉✩❡☎✰✉✤❡ ❀✵❡❣✪✤s ✤❡ ❇❡✥❡✥☎❣ ❂ ✯❃✿✲✣❋❄ ✟ ✮✆✾

✲★☎✩❡☎✦✧★ ✤✤s ❃✤✦❅❡s ✯☎✥✤✤s s★❜✪❡ ★s ✭✥✪❡✥✰★s ✤✤ ✲✪✥✤☎✦✤ ❂
✯❃✿✲✣❋ ✟ ✬✭✬

✭✥✪❡✰✪✥③❡s ✤✤s ❃✤✦❅❡s ✯☎✥✤✤s ♣✤✪✤ ✷✪❡✩❡☎✦✧★ ✤✤ ✭❡✞✥☎qüê☎✮✥✤ ❆✉✩❡☎✥✞
❀✭✥✪❡✰✪✥③❡s ✤❡ ✵✥✤✤ ❂ ✯❃✿✲✣❋❄ ✟ ✬✣✮

❈♦♦r❞✫♥✄❞♦r✐✄ ❞✄ ✪♥❊❋♥❝✐✄ ✫ ❞✄ ●❍✈✫♥t❍❞✫ ❏ ❈✫✐❥❑❚●❑
❖❈ ➋ P◗❘

✵❡s★✞✉✦✧★ ☎➸ ✝✸✫✬✭✮✮ ❂ ❱❆ q✉❡ ✮✪✥✤ ✤ ✲★★✪✤❡☎✤✤★✪✥✤ ✣s✰✤✤✉✤✞ ✤✤
✿☎❢â☎✮✥✤ ❡ ✤✤ ❆✉✩❡☎✰✉✤❡ ✟ ✬✺✾

✵❡❣✥✸❡☎✰★ ✿☎✰❡✪☎★ ✤✤ ✲★★✪✤❡☎✤✤★✪✥✤ ✣s✰✤✤✉✤✞ ✤✤ ✿☎❢â☎✮✥✤ ❡ ✤✤
❆✉✩❡☎✰✉✤❡ ❲ ✲✣✿❆ ✟ ✬✝✬
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❘✫s♦❧❍çõ✫s ✫ ◆♦r♠✄t✐✈✄s ➋ P✻❘

✵❡s★✞✉✦✧★ ☎➸ ✮✮✸✱ ✤❡ ✮✾ ✤❡ ✤❜✪✥✞ ✤❡ ✬✭✭✝✳ ❀✲❖❃✴❃✭✴❄ ✟ ✬✝✾

✵❡s★✞✉✦✧★ ☎➸ ✮✸✾✱ ✤❡ ✮✼ ✤❡ ✸✤✪✦★ ✤❡ ✬✭✮✭✳ ❀✲❖❃✴❃✭✴❄ ✟ ✬✾✭

✵❡s★✞✉✦✧★ ☎➸ ✼✼✱ ✤❡ ✬✝ ✤❡ ✸✤✥★ ✤❡ ✬✭✭✾✳ ❀✲❃❆❄ ✟ ✸✮✝

✵❡s★✞✉✦✧★ ☎➸ ✾✣✱ ✤❡ ✬✼ ✤❡ ★✉✰✉❜✪★ ✤❡ ✬✭✭✾✳ ❀✲❃❆❄ ✟ ✸✬✭

✵❡s★✞✉✦✧★ ✲★☎❡✉☎✰✤ ☎➸ ✭✮✱ ✤❡ ✬✾ ✤❡ s❡✰❡✸❜✪★ ✤❡ ✬✭✭✾✳ ❀✲❃❆✫
✲❃✽✷❄ ✟ ✸✬✬

✿☎s✰✪✉✦✧★ ❃★✪✸✤✰✥✩✤ ☎➦ ✭✬✱ ✤❡ ✸ ✤❡ ☎★✩❡✸❜✪★ ✤❡ ✬✭✭✾✳ ❀✲❃❆❄ ✟ ✸✬✺

✵❡❣✥✸❡☎✰★ ✿☎✰❡✪☎★ ✤★ ❋ó✪✉✸ ❃✤✮✥★☎✤✞ ✤❡ ❆✉s✰✥✦✤ ❆✉✩❡☎✥✞ ❂
❋❖❃✴❆✯❱ ✟ ✸✬✼

✣☎✉☎✮✥✤✤★s ✴♣✪★✩✤✤★s ☎★ ✣☎✮★☎✰✪★ ❃✤✮✥★☎✤✞ ✤★ ❋ó✪✉✸ ❃✤✮✥★☎✤✞ ✤✤
❆✉s✰✥✦✤ ❆✉✩❡☎✥✞ ❀❋❖❃✴❆✯❱❄✱ ✤❡ ✮✾ ❡ ✬✭ ✤❡ ✤❣★s✰★ ❲ ❇✪✤sí✞✥✤ ✬✭✮✭ ✟ ✸✸✮

❖✐t✫s Út✫✐s ➋ ✸✸❘
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▲✂✂ ☎� ✁✂✄☎✆✝ ✥✂ ✞✟ ✥✂ ❏❯▲❍✞ ✥✂ ✞✆✆✄✂

❉✐s♣õ❡ s♦✠r❡ ♦ ✡st❛t✉t♦ ☛❛ ☞r✐❛♥ç❛ ❡ ☛♦
❆☛♦❧❡s❝❡♥t❡ ❡ ☛á ♦✉tr❛s ♣r♦✈✐☛ê♥❝✐❛s✳

✜ ✤✣✢✜✌✚✢✙✘✢ ✚✍ ✣✢✤✖✕✔✌✓✍✿ ✛✡ç♦ s✡❜❡r q✉❡ ♦ ✟♦♥❣r❡ss♦

✘✡❝✠♦♥✡❧ ❞❡❝r❡✌✡ ❡ ❡✉ s✡♥❝✠♦♥♦ ✡ s❡❣✉✠♥✌❡ ✓❡✠✿

❚✎✏✑✒✗ ✛

✦✧★ ✦✩★✪✫★✩✬✭✮★ ✯✰✮✱✩♠✩✲✧✰✮★

✒r✌✳ ✕➸ ✎s✌✡ ✓❡✠ ❞✠s♣õ❡ s♦❜r❡ ✡ ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦✲

❧❡s❝❡♥✌❡✳

✒r✌✳ ✗➸ ✟♦♥s✠❞❡r✡✲s❡ ❝r✠✡♥ç✡✱ ♣✡r✡ ♦s ❡❢❡✠✌♦s ❞❡s✌✡ ✓❡✠✱ ✡ ♣❡ss♦✡ ✡✌é

❞♦③❡ ✡♥♦s ❞❡ ✠❞✡❞❡ ✠♥❝♦♠♣❧❡✌♦s✱ ❡ ✡❞♦❧❡s❝❡♥✌❡ ✡q✉❡❧✡ ❡♥✌r❡ ❞♦③❡ ❡

❞❡③♦✠✌♦ ✡♥♦s ❞❡ ✠❞✡❞❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘♦s ❝✡s♦s ❡①♣r❡ss♦s ❡♠ ❧❡✠✱ ✡♣❧✠❝✡✲s❡ ❡①❝❡♣❝✠♦♥✡❧✲

♠❡♥✌❡ ❡s✌❡ ✎s✌✡✌✉✌♦ às ♣❡ss♦✡s ❡♥✌r❡ ❞❡③♦✠✌♦ ❡ ✈✠♥✌❡ ❡ ✉♠ ✡♥♦s ❞❡

✠❞✡❞❡✳

✒r✌✳ ✸➸ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❣♦③✡♠ ❞❡ ✌♦❞♦s ♦s ❞✠r❡✠✌♦s ❢✉♥❞✡✲

♠❡♥✌✡✠s ✠♥❡r❡♥✌❡s à ♣❡ss♦✡ ❤✉♠✡♥✡✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧

❞❡ q✉❡ ✌r✡✌✡ ❡s✌✡ ✓❡✠✱ ✡ss❡❣✉r✡♥❞♦✲s❡✲❧❤❡s✱ ♣♦r ❧❡✠ ♦✉ ♣♦r ♦✉✌r♦s ♠❡✠♦s✱

✌♦❞✡s ✡s ♦♣♦r✌✉♥✠❞✡❞❡s ❡ ❢✡❝✠❧✠❞✡❞❡s✱ ✡ ❢✠♠ ❞❡ ❧❤❡s ❢✡❝✉❧✌✡r ♦ ❞❡s❡♥✲

✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱ ♠❡♥✌✡❧✱ ♠♦r✡❧✱ ❡s♣✠r✠✌✉✡❧ ❡ s♦❝✠✡❧✱ ❡♠ ❝♦♥❞✠çõ❡s ❞❡

❧✠❜❡r❞✡❞❡ ❡ ❞❡ ❞✠❣♥✠❞✡❞❡✳

✒r✌✳ ✹➸ ➱ ❞❡✈❡r ❞✡ ❢✡♠í❧✠✡✱ ❞✡ ❝♦♠✉♥✠❞✡❞❡✱ ❞✡ s♦❝✠❡❞✡❞❡ ❡♠ ❣❡r✡❧ ❡

❞♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ✡ss❡❣✉r✡r✱ ❝♦♠ ✡❜s♦❧✉✌✡ ♣r✠♦r✠❞✡❞❡✱ ✡ ❡❢❡✌✠✈✡çã♦ ❞♦s

❞✠r❡✠✌♦s r❡❢❡r❡♥✌❡s à ✈✠❞✡✱ à s✡ú❞❡✱ à ✡❧✠♠❡♥✌✡çã♦✱ à ❡❞✉❝✡çã♦✱ ✡♦ ❡s♣♦r✲

✌❡✱ ✡♦ ❧✡③❡r✱ à ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦✱ à ❝✉❧✌✉r✡✱ à ❞✠❣♥✠❞✡❞❡✱ ✡♦ r❡s♣❡✠✌♦✱ à

❧✠❜❡r❞✡❞❡ ❡ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ❡ ❝♦♠✉♥✠✌ár✠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ❣✡r✡♥✌✠✡ ❞❡ ♣r✠♦r✠❞✡❞❡ ❝♦♠♣r❡❡♥❞❡✿



✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✡✮ ♣r✠♠✡③✠✡ ❞❡ r❡❝❡❜❡r ♣r♦✌❡çã♦ ❡ s♦❝♦rr♦ ❡♠ q✉✡✠sq✉❡r ❝✠r❝✉♥s✲

✌â♥❝✠✡s❀

❜✮ ♣r❡❝❡❞ê♥❝✠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♥♦s s❡r✈✠ç♦s ♣ú❜❧✠❝♦s ♦✉ ❞❡ r❡❧❡✲

✈â♥❝✠✡ ♣ú❜❧✠❝✡❀

❝✮ ♣r❡❢❡rê♥❝✠✡ ♥✡ ❢♦r♠✉❧✡çã♦ ❡ ♥✡ ❡①❡❝✉çã♦ ❞✡s ♣♦❧í✌✠❝✡s s♦❝✠✡✠s

♣ú❜❧✠❝✡s❀

❞✮ ❞❡s✌✠♥✡çã♦ ♣r✠✈✠❧❡❣✠✡❞✡ ❞❡ r❡❝✉rs♦s ♣ú❜❧✠❝♦s ♥✡s ár❡✡s r❡❧✡❝✠♦♥✡✲

❞✡s ❝♦♠ ✡ ♣r♦✌❡çã♦ à ✠♥❢â♥❝✠✡ ❡ à ✖✉✈❡♥✌✉❞❡✳

✒r✌✳ ✺➸ ✘❡♥❤✉♠✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ♦❜✖❡✌♦ ❞❡ q✉✡❧q✉❡r ❢♦r✲

♠✡ ❞❡ ♥❡❣❧✠❣ê♥❝✠✡✱ ❞✠s❝r✠♠✠♥✡çã♦✱ ❡①♣❧♦r✡çã♦✱ ✈✠♦❧ê♥❝✠✡✱ ❝r✉❡❧❞✡❞❡ ❡

♦♣r❡ssã♦✱ ♣✉♥✠❞♦ ♥✡ ❢♦r♠✡ ❞✡ ❧❡✠ q✉✡❧q✉❡r ✡✌❡♥✌✡❞♦✱ ♣♦r ✡çã♦ ♦✉ ♦♠✠s✲

sã♦✱ ✡♦s s❡✉s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s✳

✒r✌✳ ✻➸ ✘✡ ✠♥✌❡r♣r❡✌✡çã♦ ❞❡s✌✡ ✓❡✠ ❧❡✈✡r✲s❡✲ã♦ ❡♠ ❝♦♥✌✡ ♦s ❢✠♥s s♦❝✠✡✠s

✡ q✉❡ ❡❧✡ s❡ ❞✠r✠❣❡✱ ✡s ❡①✠❣ê♥❝✠✡s ❞♦ ❜❡♠ ❝♦♠✉♠✱ ♦s ❞✠r❡✠✌♦s ❡ ❞❡✈❡r❡s

✠♥❞✠✈✠❞✉✡✠s ❡ ❝♦❧❡✌✠✈♦s✱ ❡ ✡ ❝♦♥❞✠çã♦ ♣❡❝✉❧✠✡r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s✲

❝❡♥✌❡ ❝♦♠♦ ♣❡ss♦✡s ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✳

❚✎✏✑✒✗ ✛✛

✦✫★ ✦✩✰✮✩t✫★ ✥✉✲❞✧♠✮✲t✧✩★

❈�✁✂✄☎✆✝ ✞

❉♦❉✐r❡✐✟♦ ✠ ✡✐☛❛ ❡ ✠ ☞❛ú☛❡

✒r✌✳ ✼➸ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✌ê♠ ❞✠r❡✠✌♦ ✡ ♣r♦✌❡çã♦ à ✈✠❞✡ ❡ à s✡ú✲

❞❡✱ ♠❡❞✠✡♥✌❡ ✡ ❡❢❡✌✠✈✡çã♦ ❞❡ ♣♦❧í✌✠❝✡s s♦❝✠✡✠s ♣ú❜❧✠❝✡s q✉❡ ♣❡r♠✠✌✡♠

♦ ♥✡s❝✠♠❡♥✌♦ ❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ s✡❞✠♦ ❡ ❤✡r♠♦♥✠♦s♦✱ ❡♠ ❝♦♥❞✠çõ❡s

❞✠❣♥✡s ❞❡ ❡①✠s✌ê♥❝✠✡✳

✒r✌✳ ✔➸ ➱ ✡ss❡❣✉r✡❞♦ à ❣❡s✌✡♥✌❡✱ ✡✌r✡✈és ❞♦ ✍✠s✌❡♠✡ Ú♥✠❝♦ ❞❡ ✍✡ú❞❡✱

♦ ✡✌❡♥❞✠♠❡♥✌♦ ♣ré ❡ ♣❡r✠♥✡✌✡❧✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✾

➜ ✕➸ ✒ ❣❡s✌✡♥✌❡ s❡rá ❡♥❝✡♠✠♥❤✡❞✡ ✡♦s ❞✠❢❡r❡♥✌❡s ♥í✈❡✠s ❞❡ ✡✌❡♥❞✠♠❡♥✲

✌♦✱ s❡❣✉♥❞♦ ❝r✠✌ér✠♦s ♠é❞✠❝♦s ❡s♣❡❝í❢✠❝♦s✱ ♦❜❡❞❡❝❡♥❞♦✲s❡ ✡♦s ♣r✠♥❝í✲

♣✠♦s ❞❡ r❡❣✠♦♥✡❧✠③✡çã♦ ❡ ❤✠❡r✡rq✉✠③✡çã♦ ❞♦ ✍✠s✌❡♠✡✳

➜ ✗➸ ✒ ♣✡r✌✉r✠❡♥✌❡ s❡rá ✡✌❡♥❞✠❞✡ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ♣❡❧♦ ♠❡s♠♦♠é❞✠✲

❝♦ q✉❡ ✡ ✡❝♦♠♣✡♥❤♦✉ ♥✡ ❢✡s❡ ♣ré✲♥✡✌✡❧✳

➜ ✸➸ ✏♥❝✉♠❜❡ ✡♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ♣r♦♣✠❝✠✡r ✡♣♦✠♦ ✡❧✠♠❡♥✌✡r à ❣❡s✌✡♥✌❡ ❡

à ♥✉✌r✠③ q✉❡ ❞❡❧❡ ♥❡❝❡ss✠✌❡♠✳

➜ ✹➸ ✏♥❝✉♠❜❡ ✡♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ♣r♦♣♦r❝✠♦♥✡r ✡ss✠s✌ê♥❝✠✡ ♣s✠❝♦❧ó❣✠❝✡ à

❣❡s✌✡♥✌❡ ❡ à ♠ã❡✱ ♥♦ ♣❡rí♦❞♦ ♣ré ❡ ♣ós✲♥✡✌✡❧✱ ✠♥❝❧✉s✠✈❡ ❝♦♠♦ ❢♦r♠✡ ❞❡

♣r❡✈❡♥✠r ♦✉ ♠✠♥♦r✡r ✡s ❝♦♥s❡q✉ê♥❝✠✡s ❞♦ ❡s✌✡❞♦ ♣✉❡r♣❡r✡❧✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✒ ✡ss✠s✌ê♥❝✠✡ r❡❢❡r✠❞✡ ♥♦ ➜ ✹➸ ❞❡s✌❡ ✡r✌✠❣♦ ❞❡✈❡rá s❡r ✌✡♠❜é♠

♣r❡s✌✡❞✡ ✡ ❣❡s✌✡♥✌❡s ♦✉ ♠ã❡s q✉❡ ♠✡♥✠❢❡s✌❡♠ ✠♥✌❡r❡ss❡ ❡♠ ❡♥✌r❡❣✡r

s❡✉s ❢✠❧❤♦s ♣✡r✡ ✡❞♦çã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

✒r✌✳ ✾➸ ✜ ♣♦❞❡r ♣ú❜❧✠❝♦✱ ✡s ✠♥s✌✠✌✉✠çõ❡s ❡ ♦s ❡♠♣r❡❣✡❞♦r❡s ♣r♦♣✠❝✠✡rã♦

❝♦♥❞✠çõ❡s ✡❞❡q✉✡❞✡s ✡♦ ✡❧❡✠✌✡♠❡♥✌♦ ♠✡✌❡r♥♦✱ ✠♥❝❧✉s✠✈❡ ✡♦s ❢✠❧❤♦s ❞❡

♠ã❡s s✉❜♠❡✌✠❞✡s ✡ ♠❡❞✠❞✡ ♣r✠✈✡✌✠✈✡ ❞❡ ❧✠❜❡r❞✡❞❡✳

✒r✌✳ ✕✵✳ ✜s ❤♦s♣✠✌✡✠s ❡ ❞❡♠✡✠s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ ❞❡

❣❡s✌✡♥✌❡s✱ ♣ú❜❧✠❝♦s ❡ ♣✡r✌✠❝✉❧✡r❡s✱ sã♦ ♦❜r✠❣✡❞♦s ✡✿

✏ ✲ ♠✡♥✌❡r r❡❣✠s✌r♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡s❡♥✈♦❧✈✠❞✡s✱ ✡✌r✡✈és ❞❡ ♣r♦♥✲

✌✉ár✠♦s ✠♥❞✠✈✠❞✉✡✠s✱ ♣❡❧♦ ♣r✡③♦ ❞❡ ❞❡③♦✠✌♦ ✡♥♦s❀

✏✏ ✲ ✠❞❡♥✌✠❢✠❝✡r ♦ r❡❝é♠✲♥✡s❝✠❞♦ ♠❡❞✠✡♥✌❡ ♦ r❡❣✠s✌r♦ ❞❡ s✉✡ ✠♠✲

♣r❡ssã♦ ♣❧✡♥✌✡r ❡ ❞✠❣✠✌✡❧ ❡ ❞✡ ✠♠♣r❡ssã♦ ❞✠❣✠✌✡❧ ❞✡ ♠ã❡✱ s❡♠ ♣r❡✖✉✲

í③♦ ❞❡ ♦✉✌r✡s ❢♦r♠✡s ♥♦r♠✡✌✠③✡❞✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡

❝♦♠♣❡✌❡♥✌❡❀

✏✏✏ ✲ ♣r♦❝❡❞❡r ✡ ❡①✡♠❡s ✈✠s✡♥❞♦ ✡♦ ❞✠✡❣♥ós✌✠❝♦ ❡ ✌❡r✡♣ê✉✌✠❝✡ ❞❡

✡♥♦r♠✡❧✠❞✡❞❡s ♥♦ ♠❡✌✡❜♦❧✠s♠♦ ❞♦ r❡❝é♠✲♥✡s❝✠❞♦✱ ❜❡♠ ❝♦♠♦

♣r❡s✌✡r ♦r✠❡♥✌✡çã♦ ✡♦s ♣✡✠s❀



✶✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏✮ ✲ ❢♦r♥❡❝❡r ❞❡❝❧✡r✡çã♦ ❞❡ ♥✡s❝✠♠❡♥✌♦ ♦♥❞❡ ❝♦♥s✌❡♠ ♥❡❝❡ss✡r✠✡✲

♠❡♥✌❡ ✡s ✠♥✌❡r❝♦rrê♥❝✠✡s ❞♦ ♣✡r✌♦ ❡ ❞♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ♥❡♦✲

♥✡✌♦❀

✮ ✲ ♠✡♥✌❡r ✡❧♦✖✡♠❡♥✌♦ ❝♦♥✖✉♥✌♦✱ ♣♦ss✠❜✠❧✠✌✡♥❞♦ ✡♦ ♥❡♦♥✡✌♦ ✡ ♣❡r✲

♠✡♥ê♥❝✠✡ ✖✉♥✌♦ à ♠ã❡✳

✒r✌✳ ✕✕✳ ➱ ✡ss❡❣✉r✡❞♦ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✌❡❣r✡❧ à s✡ú❞❡ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦

✡❞♦❧❡s❝❡♥✌❡✱ ♣♦r ✠♥✌❡r♠é❞✠♦ ❞♦ ✍✠s✌❡♠✡ Ú♥✠❝♦ ❞❡ ✍✡ú❞❡✱ ❣✡r✡♥✌✠❞♦ ♦

✡❝❡ss♦ ✉♥✠✈❡rs✡❧ ❡ ✠❣✉✡❧✠✌ár✠♦ às ✡çõ❡s ❡ s❡r✈✠ç♦s ♣✡r✡ ♣r♦♠♦çã♦✱ ♣r♦✲

✌❡çã♦ ❡ r❡❝✉♣❡r✡çã♦ ❞✡ s✡ú❞❡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✕✔✺✱ ❞❡

✗✵✵✺✮

➜ ✕➸ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ♣♦r✌✡❞♦r❡s ❞❡ ❞❡❢✠❝✠ê♥❝✠✡ r❡❝❡❜❡rã♦

✡✌❡♥❞✠♠❡♥✌♦ ❡s♣❡❝✠✡❧✠③✡❞♦✳

➜ ✗➸ ✏♥❝✉♠❜❡ ✡♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ❢♦r♥❡❝❡r ❣r✡✌✉✠✌✡♠❡♥✌❡ àq✉❡❧❡s q✉❡

♥❡❝❡ss✠✌✡r❡♠ ♦s ♠❡❞✠❝✡♠❡♥✌♦s✱ ♣ró✌❡s❡s ❡ ♦✉✌r♦s r❡❝✉rs♦s r❡❧✡✌✠✈♦s ✡♦

✌r✡✌✡♠❡♥✌♦✱ ❤✡❜✠❧✠✌✡çã♦ ♦✉ r❡✡❜✠❧✠✌✡çã♦✳

✒r✌✳ ✕✗✳ ✜s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à s✡ú❞❡ ❞❡✈❡rã♦ ♣r♦♣♦r✲

❝✠♦♥✡r ❝♦♥❞✠çõ❡s ♣✡r✡ ✡ ♣❡r♠✡♥ê♥❝✠✡ ❡♠ ✌❡♠♣♦ ✠♥✌❡❣r✡❧ ❞❡ ✉♠ ❞♦s

♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♥♦s ❝✡s♦s ❞❡ ✠♥✌❡r♥✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✕✸✳ ✜s ❝✡s♦s ❞❡ s✉s♣❡✠✌✡ ♦✉ ❝♦♥❢✠r♠✡çã♦ ❞❡ ♠✡✉s✲✌r✡✌♦s ❝♦♥✌r✡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ s❡rã♦ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ ❝♦♠✉♥✠❝✡❞♦s ✡♦ ✟♦♥✲

s❡❧❤♦ ☛✉✌❡❧✡r ❞✡ r❡s♣❡❝✌✠✈✡ ❧♦❝✡❧✠❞✡❞❡✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ ♦✉✌r✡s ♣r♦✈✠✲

❞ê♥❝✠✡s ❧❡❣✡✠s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ❣❡s✌✡♥✌❡s ♦✉ ♠ã❡s q✉❡ ♠✡♥✠❢❡s✌❡♠ ✠♥✌❡r❡ss❡ ❡♠

❡♥✌r❡❣✡r s❡✉s ❢✠❧❤♦s ♣✡r✡ ✡❞♦çã♦ s❡rã♦ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ ❡♥❝✡♠✠♥❤✡✲

❞✡s à ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✹✳ ✜ ✍✠s✌❡♠✡ Ú♥✠❝♦ ❞❡ ✍✡ú❞❡ ♣r♦♠♦✈❡rá ♣r♦❣r✡♠✡s ❞❡ ✡ss✠s✲

✌ê♥❝✠✡ ♠é❞✠❝✡ ❡ ♦❞♦♥✌♦❧ó❣✠❝✡ ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡s ❡♥❢❡r♠✠❞✡❞❡s q✉❡

♦r❞✠♥✡r✠✡♠❡♥✌❡ ✡❢❡✌✡♠ ✡ ♣♦♣✉❧✡çã♦ ✠♥❢✡♥✌✠❧✱ ❡ ❝✡♠♣✡♥❤✡s ❞❡ ❡❞✉❝✡çã♦

s✡♥✠✌ár✠✡ ♣✡r✡ ♣✡✠s✱ ❡❞✉❝✡❞♦r❡s ❡ ✡❧✉♥♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✶

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ➱ ♦❜r✠❣✡✌ór✠✡ ✡ ✈✡❝✠♥✡çã♦ ❞✡s ❝r✠✡♥ç✡s ♥♦s ❝✡s♦s r❡✲

❝♦♠❡♥❞✡❞♦s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s s✡♥✠✌ár✠✡s✳

❈�✁✂✄☎✆✝ ✞✞

❉♦❉✐r❡✐✟♦ ✠ ♦✐❜❡r☛❛☛❡✱ ❛♦�❡s♣❡✐✟♦ ❡ ✠ ❉✐❣♥✐☛❛☛❡

✒r✌✳ ✕✺✳ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✌ê♠ ❞✠r❡✠✌♦ à ❧✠❜❡r❞✡❞❡✱ ✡♦ r❡s♣❡✠✌♦

❡ à ❞✠❣♥✠❞✡❞❡ ❝♦♠♦ ♣❡ss♦✡s ❤✉♠✡♥✡s ❡♠ ♣r♦❝❡ss♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✲

✌♦ ❡ ❝♦♠♦ s✉✖❡✠✌♦s ❞❡ ❞✠r❡✠✌♦s ❝✠✈✠s✱ ❤✉♠✡♥♦s ❡ s♦❝✠✡✠s ❣✡r✡♥✌✠❞♦s ♥✡

✟♦♥s✌✠✌✉✠çã♦ ❡ ♥✡s ❧❡✠s✳

✒r✌✳ ✕✻✳ ✜ ❞✠r❡✠✌♦ à ❧✠❜❡r❞✡❞❡ ❝♦♠♣r❡❡♥❞❡ ♦s s❡❣✉✠♥✌❡s ✡s♣❡❝✌♦s✿

✏ ✲ ✠r✱ ✈✠r ❡ ❡s✌✡r ♥♦s ❧♦❣r✡❞♦✉r♦s ♣ú❜❧✠❝♦s ❡ ❡s♣✡ç♦s ❝♦♠✉♥✠✌ár✠♦s✱

r❡ss✡❧✈✡❞✡s ✡s r❡s✌r✠çõ❡s ❧❡❣✡✠s❀

✏✏ ✲ ♦♣✠♥✠ã♦ ❡ ❡①♣r❡ssã♦❀

✏✏✏ ✲ ❝r❡♥ç✡ ❡ ❝✉❧✌♦ r❡❧✠❣✠♦s♦❀

✏✮ ✲ ❜r✠♥❝✡r✱ ♣r✡✌✠❝✡r ❡s♣♦r✌❡s ❡ ❞✠✈❡r✌✠r✲s❡❀

✮ ✲ ♣✡r✌✠❝✠♣✡r ❞✡ ✈✠❞✡ ❢✡♠✠❧✠✡r ❡ ❝♦♠✉♥✠✌ár✠✡✱ s❡♠ ❞✠s❝r✠♠✠♥✡çã♦❀

✮✏ ✲ ♣✡r✌✠❝✠♣✡r ❞✡ ✈✠❞✡ ♣♦❧í✌✠❝✡✱ ♥✡ ❢♦r♠✡ ❞✡ ❧❡✠❀

✮✏✏ ✲ ❜✉s❝✡r r❡❢ú❣✠♦✱ ✡✉①í❧✠♦ ❡ ♦r✠❡♥✌✡çã♦✳

✒r✌✳ ✕✼✳ ✜ ❞✠r❡✠✌♦ ✡♦ r❡s♣❡✠✌♦ ❝♦♥s✠s✌❡ ♥✡ ✠♥✈✠♦❧✡❜✠❧✠❞✡❞❡ ❞✡ ✠♥✌❡❣r✠✲

❞✡❞❡ ❢ís✠❝✡✱ ♣síq✉✠❝✡ ❡ ♠♦r✡❧ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ✡❜r✡♥❣❡♥❞♦

✡ ♣r❡s❡r✈✡çã♦ ❞✡ ✠♠✡❣❡♠✱ ❞✡ ✠❞❡♥✌✠❞✡❞❡✱ ❞✡ ✡✉✌♦♥♦♠✠✡✱ ❞♦s ✈✡❧♦r❡s✱

✠❞é✠✡s ❡ ❝r❡♥ç✡s✱ ❞♦s ❡s♣✡ç♦s ❡ ♦❜✖❡✌♦s ♣❡ss♦✡✠s✳

✒r✌✳ ✕✔✳ ➱ ❞❡✈❡r ❞❡ ✌♦❞♦s ✈❡❧✡r ♣❡❧✡ ❞✠❣♥✠❞✡❞❡ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s✲

❝❡♥✌❡✱ ♣♦♥❞♦✲♦s ✡ s✡❧✈♦ ❞❡ q✉✡❧q✉❡r ✌r✡✌✡♠❡♥✌♦ ❞❡s✉♠✡♥♦✱ ✈✠♦❧❡♥✌♦✱

✡✌❡rr♦r✠③✡♥✌❡✱ ✈❡①✡✌ór✠♦ ♦✉ ❝♦♥s✌r✡♥❣❡❞♦r✳



✶✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❈�✁✂✄☎✆✝ ✞✞✞

❉♦❉✐r❡✐✟♦ ✠♦♦♥✈✐✈ê♥❝✐❛ ❛❛♠✐❧✐❛r ❡♦♦♠✉♥✐✟ár✐❛

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✕✾✳ ☛♦❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✌❡♠ ❞✠r❡✠✌♦ ✡ s❡r ❝r✠✡❞♦ ❡ ❡❞✉❝✡✲

❞♦ ♥♦ s❡✠♦ ❞✡ s✉✡ ❢✡♠í❧✠✡ ❡✱ ❡①❝❡♣❝✠♦♥✡❧♠❡♥✌❡✱ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱

✡ss❡❣✉r✡❞✡ ✡ ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ❡ ❝♦♠✉♥✠✌ár✠✡✱ ❡♠ ✡♠❜✠❡♥✌❡ ❧✠✈r❡ ❞✡

♣r❡s❡♥ç✡ ❞❡ ♣❡ss♦✡s ❞❡♣❡♥❞❡♥✌❡s ❞❡ s✉❜s✌â♥❝✠✡s ❡♥✌♦r♣❡❝❡♥✌❡s✳

➜ ✕➸ ☛♦❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ q✉❡ ❡s✌✠✈❡r ✠♥s❡r✠❞♦ ❡♠ ♣r♦❣r✡♠✡ ❞❡

✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ✌❡rá s✉✡ s✠✌✉✡çã♦ r❡✡✈✡❧✠✡❞✡✱ ♥♦

♠á①✠♠♦✱ ✡ ❝✡❞✡ ✻ ✭s❡✠s✮ ♠❡s❡s✱ ❞❡✈❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠✲

♣❡✌❡♥✌❡✱ ❝♦♠ ❜✡s❡ ❡♠ r❡❧✡✌ór✠♦ ❡❧✡❜♦r✡❞♦ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧

♦✉ ♠✉❧✌✠❞✠s❝✠♣❧✠♥✡r✱ ❞❡❝✠❞✠r ❞❡ ❢♦r♠✡ ❢✉♥❞✡♠❡♥✌✡❞✡ ♣❡❧✡ ♣♦ss✠❜✠❧✠❞✡❞❡

❞❡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r ♦✉ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ❡♠ q✉✡✠s✲

q✉❡r ❞✡s ♠♦❞✡❧✠❞✡❞❡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✒ ♣❡r♠✡♥ê♥❝✠✡ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦✲

❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♥ã♦ s❡ ♣r♦❧♦♥❣✡rá ♣♦r ♠✡✠s ❞❡ ✗ ✭❞♦✠s✮ ✡♥♦s✱

s✡❧✈♦ ❝♦♠♣r♦✈✡❞✡ ♥❡❝❡ss✠❞✡❞❡ q✉❡ ✡✌❡♥❞✡ ✡♦ s❡✉ s✉♣❡r✠♦r ✠♥✌❡r❡ss❡✱

❞❡✈✠❞✡♠❡♥✌❡ ❢✉♥❞✡♠❡♥✌✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✒ ♠✡♥✉✌❡♥çã♦ ♦✉ r❡✠♥✌❡❣r✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ à s✉✡

❢✡♠í❧✠✡ ✌❡rá ♣r❡❢❡rê♥❝✠✡ ❡♠ r❡❧✡çã♦ ✡ q✉✡❧q✉❡r ♦✉✌r✡ ♣r♦✈✠❞ê♥❝✠✡✱ ❝✡s♦

❡♠ q✉❡ s❡rá ❡s✌✡ ✠♥❝❧✉í❞✡ ❡♠ ♣r♦❣r✡♠✡s ❞❡ ♦r✠❡♥✌✡çã♦ ❡ ✡✉①í❧✠♦✱ ♥♦s

✌❡r♠♦s ❞♦ ♣✡rá❣r✡❢♦ ú♥✠❝♦ ❞♦ ✡r✌✳ ✗✸✱ ❞♦s ✠♥❝✠s♦s ✏ ❡ ✏✮ ❞♦ ❝✡♣✉✌ ❞♦

✡r✌✳ ✕✵✕ ❡ ❞♦s ✠♥❝✠s♦s ✏ ✡ ✏✮ ❞♦ ❝✡♣✉✌ ❞♦ ✡r✌✳ ✕✗✾ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✗✵✳ ✜s ❢✠❧❤♦s✱ ❤✡✈✠❞♦s ♦✉ ♥ã♦ ❞✡ r❡❧✡çã♦ ❞♦ ❝✡s✡♠❡♥✌♦✱ ♦✉ ♣♦r

✡❞♦çã♦✱ ✌❡rã♦ ♦s ♠❡s♠♦s ❞✠r❡✠✌♦s ❡ q✉✡❧✠❢✠❝✡çõ❡s✱ ♣r♦✠❜✠❞✡s q✉✡✠sq✉❡r

❞❡s✠❣♥✡çõ❡s ❞✠s❝r✠♠✠♥✡✌ór✠✡s r❡❧✡✌✠✈✡s à ❢✠❧✠✡çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✸

✒r✌✳ ✗✕✳ ✜ ♣♦❞❡r ❢✡♠✠❧✠✡r s❡rá ❡①❡r❝✠❞♦✱ ❡♠ ✠❣✉✡❧❞✡❞❡ ❞❡ ❝♦♥❞✠çõ❡s✱

♣❡❧♦ ♣✡✠ ❡ ♣❡❧✡ ♠ã❡✱ ♥✡ ❢♦r♠✡ ❞♦ q✉❡ ❞✠s♣✉s❡r ✡ ❧❡❣✠s❧✡çã♦ ❝✠✈✠❧✱ ✡ss❡✲

❣✉r✡❞♦ ✡ q✉✡❧q✉❡r ❞❡❧❡s ♦ ❞✠r❡✠✌♦ ❞❡✱ ❡♠ ❝✡s♦ ❞❡ ❞✠s❝♦r❞â♥❝✠✡✱ r❡❝♦rr❡r

à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡ ♣✡r✡ ✡ s♦❧✉çã♦ ❞✡ ❞✠✈❡r❣ê♥❝✠✡✳ ✭✎①✲

♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✗✗✳ ✒♦s ♣✡✠s ✠♥❝✉♠❜❡ ♦ ❞❡✈❡r ❞❡ s✉s✌❡♥✌♦✱ ❣✉✡r❞✡ ❡ ❡❞✉❝✡çã♦ ❞♦s

❢✠❧❤♦s ♠❡♥♦r❡s✱ ❝✡❜❡♥❞♦✲❧❤❡s ✡✠♥❞✡✱ ♥♦ ✠♥✌❡r❡ss❡ ❞❡s✌❡s✱ ✡ ♦❜r✠❣✡çã♦

❞❡ ❝✉♠♣r✠r ❡ ❢✡③❡r ❝✉♠♣r✠r ✡s ❞❡✌❡r♠✠♥✡çõ❡s ✖✉❞✠❝✠✡✠s✳

✒r✌✳ ✗✸✳ ✒ ❢✡❧✌✡ ♦✉ ✡ ❝✡rê♥❝✠✡ ❞❡ r❡❝✉rs♦s ♠✡✌❡r✠✡✠s ♥ã♦ ❝♦♥s✌✠✌✉✠ ♠♦✲

✌✠✈♦ s✉❢✠❝✠❡♥✌❡ ♣✡r✡ ✡ ♣❡r❞✡ ♦✉ ✡ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✳ ✭✎①♣r❡s✲

sã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘ã♦ ❡①✠s✌✠♥❞♦ ♦✉✌r♦ ♠♦✌✠✈♦ q✉❡ ♣♦r s✠ só ✡✉✌♦r✠③❡

✡ ❞❡❝r❡✌✡çã♦ ❞✡ ♠❡❞✠❞✡✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ♠✡♥✌✠❞♦ ❡♠

s✉✡ ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠✱ ✡ q✉✡❧ ❞❡✈❡rá ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ s❡r ✠♥❝❧✉í❞✡ ❡♠

♣r♦❣r✡♠✡s ♦❢✠❝✠✡✠s ❞❡ ✡✉①í❧✠♦✳

✒r✌✳ ✗✹✳ ✒ ♣❡r❞✡ ❡ ✡ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r s❡rã♦ ❞❡❝r❡✌✡❞✡s

✖✉❞✠❝✠✡❧♠❡♥✌❡✱ ❡♠ ♣r♦❝❡❞✠♠❡♥✌♦ ❝♦♥✌r✡❞✠✌ór✠♦✱ ♥♦s ❝✡s♦s ♣r❡✈✠s✌♦s ♥✡

❧❡❣✠s❧✡çã♦ ❝✠✈✠❧✱ ❜❡♠ ❝♦♠♦ ♥✡ ❤✠♣ó✌❡s❡ ❞❡ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ✠♥✖✉s✌✠❢✠✲

❝✡❞♦ ❞♦s ❞❡✈❡r❡s ❡ ♦❜r✠❣✡çõ❡s ✡ q✉❡ ✡❧✉❞❡ ♦ ✡r✌✳ ✗✗✳ ✭✎①♣r❡ssã♦ s✉❜s✲

✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

☞✤✣✢� ✥✥

❉✗ ✛✗✎✍✔✛✗ ✘✗✘✌✄✗✔

✒r✌✳ ✗✺✳ ✎♥✌❡♥❞❡✲s❡ ♣♦r ❢✡♠í❧✠✡ ♥✡✌✉r✡❧ ✡ ❝♦♠✉♥✠❞✡❞❡ ❢♦r♠✡❞✡ ♣❡❧♦s

♣✡✠s ♦✉ q✉✡❧q✉❡r ❞❡❧❡s ❡ s❡✉s ❞❡s❝❡♥❞❡♥✌❡s✳ ✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎♥✌❡♥❞❡✲s❡ ♣♦r ❢✡♠í❧✠✡ ❡①✌❡♥s✡ ♦✉ ✡♠♣❧✠✡❞✡ ✡q✉❡❧✡

q✉❡ s❡ ❡s✌❡♥❞❡ ♣✡r✡ ✡❧é♠ ❞✡ ✉♥✠❞✡❞❡ ♣✡✠s ❡ ❢✠❧❤♦s ♦✉ ❞✡ ✉♥✠❞✡❞❡ ❞♦ ❝✡✲

s✡❧✱ ❢♦r♠✡❞✡ ♣♦r ♣✡r❡♥✌❡s ♣ró①✠♠♦s ❝♦♠ ♦s q✉✡✠s ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s✲

❝❡♥✌❡ ❝♦♥✈✠✈❡ ❡ ♠✡♥✌é♠ ✈í♥❝✉❧♦s ❞❡ ✡❢✠♥✠❞✡❞❡ ❡ ✡❢❡✌✠✈✠❞✡❞❡✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✶✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✗✻✳ ✜s ❢✠❧❤♦s ❤✡✈✠❞♦s ❢♦r✡ ❞♦ ❝✡s✡♠❡♥✌♦ ♣♦❞❡rã♦ s❡r r❡❝♦♥❤❡✲

❝✠❞♦s ♣❡❧♦s ♣✡✠s✱ ❝♦♥✖✉♥✌✡ ♦✉ s❡♣✡r✡❞✡♠❡♥✌❡✱ ♥♦ ♣ró♣r✠♦ ✌❡r♠♦ ❞❡

♥✡s❝✠♠❡♥✌♦✱ ♣♦r ✌❡s✌✡♠❡♥✌♦✱ ♠❡❞✠✡♥✌❡ ❡s❝r✠✌✉r✡ ♦✉ ♦✉✌r♦ ❞♦❝✉♠❡♥✌♦

♣ú❜❧✠❝♦✱ q✉✡❧q✉❡r q✉❡ s❡✖✡ ✡ ♦r✠❣❡♠ ❞✡ ❢✠❧✠✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ♣♦❞❡ ♣r❡❝❡❞❡r ♦ ♥✡s❝✠♠❡♥✌♦ ❞♦

❢✠❧❤♦ ♦✉ s✉❝❡❞❡r✲❧❤❡ ✡♦ ❢✡❧❡❝✠♠❡♥✌♦✱ s❡ ❞❡✠①✡r ❞❡s❝❡♥❞❡♥✌❡s✳

✒r✌✳ ✗✼✳ ✜ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞♦ ❡s✌✡❞♦ ❞❡ ❢✠❧✠✡çã♦ é ❞✠r❡✠✌♦ ♣❡rs♦♥✡❧ís✲

s✠♠♦✱ ✠♥❞✠s♣♦♥í✈❡❧ ❡ ✠♠♣r❡s❝r✠✌í✈❡❧✱ ♣♦❞❡♥❞♦ s❡r ❡①❡r❝✠✌✡❞♦ ❝♦♥✌r✡ ♦s

♣✡✠s ♦✉ s❡✉s ❤❡r❞❡✠r♦s✱ s❡♠ q✉✡❧q✉❡r r❡s✌r✠çã♦✱ ♦❜s❡r✈✡❞♦ ♦ s❡❣r❡❞♦ ❞❡

☞✉s✌✠ç✡✳

☞✤✣✢� ✥✥✥

❉✗ ✛✗✎✍✔✛✗ ✍✌✕✜✘✛✘✌✘✗

❙❯❇�❊➬➹❖ ✥

✆✐s♣♦s✐çõ❡s s❡r❛✐s

✒r✌✳ ✗✔✳ ✒ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ ❢✡r✲s❡✲á ♠❡❞✠✡♥✌❡ ❣✉✡r❞✡✱

✌✉✌❡❧✡ ♦✉ ✡❞♦çã♦✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞✡ s✠✌✉✡çã♦ ✖✉rí❞✠❝✡ ❞✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ♥♦s ✌❡r♠♦s ❞❡s✌✡ ✓❡✠✳

➜ ✕➸ ✍❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ♣r❡✈✠✡♠❡♥✌❡

♦✉✈✠❞♦ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧✱ r❡s♣❡✠✌✡❞♦ s❡✉ ❡s✌á❣✠♦ ❞❡ ❞❡s❡♥✲

✈♦❧✈✠♠❡♥✌♦ ❡ ❣r✡✉ ❞❡ ❝♦♠♣r❡❡♥sã♦ s♦❜r❡ ✡s ✠♠♣❧✠❝✡çõ❡s ❞✡ ♠❡❞✠❞✡✱ ❡

✌❡rá s✉✡ ♦♣✠♥✠ã♦ ❞❡✈✠❞✡♠❡♥✌❡ ❝♦♥s✠❞❡r✡❞✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ☛r✡✌✡♥❞♦✲s❡ ❞❡ ♠✡✠♦r ❞❡ ✕✗ ✭❞♦③❡✮ ✡♥♦s ❞❡ ✠❞✡❞❡✱ s❡rá ♥❡❝❡ssár✠♦

s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦✱ ❝♦❧❤✠❞♦ ❡♠ ✡✉❞✠ê♥❝✠✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✘✡ ✡♣r❡❝✠✡çã♦ ❞♦ ♣❡❞✠❞♦ ❧❡✈✡r✲s❡✲á ❡♠ ❝♦♥✌✡ ♦ ❣r✡✉ ❞❡ ♣✡r❡♥✌❡s❝♦

❡ ✡ r❡❧✡çã♦ ❞❡ ✡❢✠♥✠❞✡❞❡ ♦✉ ❞❡ ✡❢❡✌✠✈✠❞✡❞❡✱ ✡ ❢✠♠ ❞❡ ❡✈✠✌✡r ♦✉ ♠✠♥♦r✡r

✡s ❝♦♥s❡q✉ê♥❝✠✡s ❞❡❝♦rr❡♥✌❡s ❞✡ ♠❡❞✠❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✺

➜ ✹➸ ✜s ❣r✉♣♦s ❞❡ ✠r♠ã♦s s❡rã♦ ❝♦❧♦❝✡❞♦s s♦❜ ✡❞♦çã♦✱ ✌✉✌❡❧✡ ♦✉ ❣✉✡r✲

❞✡ ❞✡ ♠❡s♠✡ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ r❡ss✡❧✈✡❞✡ ✡ ❝♦♠♣r♦✈✡❞✡ ❡①✠s✌ê♥❝✠✡ ❞❡

r✠s❝♦ ❞❡ ✡❜✉s♦ ♦✉ ♦✉✌r✡ s✠✌✉✡çã♦ q✉❡ ✖✉s✌✠❢✠q✉❡ ♣❧❡♥✡♠❡♥✌❡ ✡ ❡①❝❡♣❝✠♦✲

♥✡❧✠❞✡❞❡ ❞❡ s♦❧✉çã♦ ❞✠✈❡rs✡✱ ♣r♦❝✉r✡♥❞♦✲s❡✱ ❡♠ q✉✡❧q✉❡r ❝✡s♦✱ ❡✈✠✌✡r

♦ r♦♠♣✠♠❡♥✌♦ ❞❡❢✠♥✠✌✠✈♦ ❞♦s ✈í♥❝✉❧♦s ❢r✡✌❡r♥✡✠s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✒ ❝♦❧♦❝✡çã♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ s❡rá

♣r❡❝❡❞✠❞✡ ❞❡ s✉✡ ♣r❡♣✡r✡çã♦ ❣r✡❞✡✌✠✈✡ ❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ♣♦s✌❡r✠♦r✱

r❡✡❧✠③✡❞♦s ♣❡❧✡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧ ✡ s❡r✈✠ç♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥✲

❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❝♦♠ ♦ ✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s r❡s✲

♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à

❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✻➸ ✎♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✠♥❞í❣❡♥✡ ♦✉ ♣r♦✈❡✲

♥✠❡♥✌❡ ❞❡ ❝♦♠✉♥✠❞✡❞❡ r❡♠✡♥❡s❝❡♥✌❡ ❞❡ q✉✠❧♦♠❜♦✱ é ✡✠♥❞✡ ♦❜r✠❣✡✌ór✠♦✿

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ q✉❡ s❡✖✡♠ ❝♦♥s✠❞❡r✡❞✡s ❡ r❡s♣❡✠✌✡❞✡s s✉✡ ✠❞❡♥✌✠❞✡❞❡ s♦❝✠✡❧ ❡

❝✉❧✌✉r✡❧✱ ♦s s❡✉s ❝♦s✌✉♠❡s ❡ ✌r✡❞✠çõ❡s✱ ❜❡♠ ❝♦♠♦ s✉✡s ✠♥s✌✠✌✉✠çõ❡s✱

❞❡s❞❡ q✉❡ ♥ã♦ s❡✖✡♠ ✠♥❝♦♠♣✡✌í✈❡✠s ❝♦♠ ♦s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s

r❡❝♦♥❤❡❝✠❞♦s ♣♦r ❡s✌✡ ✓❡✠ ❡ ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ q✉❡ ✡ ❝♦❧♦❝✡çã♦ ❢✡♠✠❧✠✡r ♦❝♦rr✡ ♣r✠♦r✠✌✡r✠✡♠❡♥✌❡ ♥♦ s❡✠♦ ❞❡ s✉✡

❝♦♠✉♥✠❞✡❞❡ ♦✉ ✖✉♥✌♦ ✡ ♠❡♠❜r♦s ❞✡ ♠❡s♠✡ ❡✌♥✠✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ✡ ✠♥✌❡r✈❡♥çã♦ ❡ ♦✠✌✠✈✡ ❞❡ r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ór❣ã♦ ❢❡❞❡r✡❧ r❡s✲

♣♦♥sá✈❡❧ ♣❡❧✡ ♣♦❧í✌✠❝✡ ✠♥❞✠❣❡♥✠s✌✡✱ ♥♦ ❝✡s♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✲

✌❡s ✠♥❞í❣❡♥✡s✱ ❡ ❞❡ ✡♥✌r♦♣ó❧♦❣♦s✱ ♣❡r✡♥✌❡ ✡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦✲

♥✡❧ ♦✉ ♠✉❧✌✠❞✠s❝✠♣❧✠♥✡r q✉❡ ✠rá ✡❝♦♠♣✡♥❤✡r ♦ ❝✡s♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✗✾✳ ✘ã♦ s❡ ❞❡❢❡r✠rá ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ ✡ ♣❡ss♦✡ q✉❡

r❡✈❡❧❡✱ ♣♦r q✉✡❧q✉❡r ♠♦❞♦✱ ✠♥❝♦♠♣✡✌✠❜✠❧✠❞✡❞❡ ❝♦♠ ✡ ♥✡✌✉r❡③✡ ❞✡ ♠❡✲

❞✠❞✡ ♦✉ ♥ã♦ ♦❢❡r❡ç✡ ✡♠❜✠❡♥✌❡ ❢✡♠✠❧✠✡r ✡❞❡q✉✡❞♦✳



✶✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✸✵✳ ✒ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ ♥ã♦ ✡❞♠✠✌✠rá ✌r✡♥s❢❡rê♥❝✠✡

❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡ ✌❡r❝❡✠r♦s ♦✉ ✡ ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ♦✉

♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s✱ s❡♠ ✡✉✌♦r✠③✡çã♦ ✖✉❞✠❝✠✡❧✳

✒r✌✳ ✸✕✳ ✒ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ ❡s✌r✡♥❣❡✠r✡ ❝♦♥s✌✠✌✉✠ ♠❡❞✠✲

❞✡ ❡①❝❡♣❝✠♦♥✡❧✱ s♦♠❡♥✌❡ ✡❞♠✠ssí✈❡❧ ♥✡ ♠♦❞✡❧✠❞✡❞❡ ❞❡ ✡❞♦çã♦✳

✒r✌✳ ✸✗✳ ✒♦ ✡ss✉♠✠r ✡ ❣✉✡r❞✡ ♦✉ ✡ ✌✉✌❡❧✡✱ ♦ r❡s♣♦♥sá✈❡❧ ♣r❡s✌✡rá ❝♦♠✲

♣r♦♠✠ss♦ ❞❡ ❜❡♠ ❡ ❢✠❡❧♠❡♥✌❡ ❞❡s❡♠♣❡♥❤✡r ♦ ❡♥❝✡r❣♦✱ ♠❡❞✠✡♥✌❡ ✌❡r♠♦

♥♦s ✡✉✌♦s✳

❙❯❇�❊➬➹❖ ✥✥

✆❛ s✉❛r❞❛

✒r✌✳ ✸✸✳ ✒ ❣✉✡r❞✡ ♦❜r✠❣✡ ✡ ♣r❡s✌✡çã♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ ♠✡✌❡r✠✡❧✱ ♠♦r✡❧

❡ ❡❞✉❝✡❝✠♦♥✡❧ à ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❝♦♥❢❡r✠♥❞♦ ✡ s❡✉ ❞❡✌❡♥✌♦r ♦

❞✠r❡✠✌♦ ❞❡ ♦♣♦r✲s❡ ✡ ✌❡r❝❡✠r♦s✱ ✠♥❝❧✉s✠✈❡ ✡♦s ♣✡✠s✳ ✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒ ❣✉✡r❞✡ ❞❡s✌✠♥✡✲s❡ ✡ r❡❣✉❧✡r✠③✡r ✡ ♣♦ss❡ ❞❡ ❢✡✌♦✱ ♣♦❞❡♥❞♦ s❡r

❞❡❢❡r✠❞✡✱ ❧✠♠✠♥✡r ♦✉ ✠♥❝✠❞❡♥✌✡❧♠❡♥✌❡✱ ♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ ✌✉✌❡❧✡ ❡

✡❞♦çã♦✱ ❡①❝❡✌♦ ♥♦ ❞❡ ✡❞♦çã♦ ♣♦r ❡s✌r✡♥❣❡✠r♦s✳

➜ ✗➸ ✎①❝❡♣❝✠♦♥✡❧♠❡♥✌❡✱ ❞❡❢❡r✠r✲s❡✲á ✡ ❣✉✡r❞✡✱ ❢♦r✡ ❞♦s ❝✡s♦s ❞❡ ✌✉✌❡❧✡

❡ ✡❞♦çã♦✱ ♣✡r✡ ✡✌❡♥❞❡r ✡ s✠✌✉✡çõ❡s ♣❡❝✉❧✠✡r❡s ♦✉ s✉♣r✠r ✡ ❢✡❧✌✡ ❡✈❡♥✌✉✡❧

❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♣♦❞❡♥❞♦ s❡r ❞❡❢❡r✠❞♦ ♦ ❞✠r❡✠✌♦ ❞❡ r❡♣r❡s❡♥✌✡✲

çã♦ ♣✡r✡ ✡ ♣rá✌✠❝✡ ❞❡ ✡✌♦s ❞❡✌❡r♠✠♥✡❞♦s✳

➜ ✸➸ ✒ ❣✉✡r❞✡ ❝♦♥❢❡r❡ à ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡ ❝♦♥❞✠çã♦ ❞❡ ❞❡♣❡♥✲

❞❡♥✌❡✱ ♣✡r✡ ✌♦❞♦s ♦s ❢✠♥s ❡ ❡❢❡✠✌♦s ❞❡ ❞✠r❡✠✌♦✱ ✠♥❝❧✉s✠✈❡ ♣r❡✈✠❞❡♥❝✠ár✠♦s✳

➜ ✹➸ ✍✡❧✈♦ ❡①♣r❡ss✡ ❡ ❢✉♥❞✡♠❡♥✌✡❞✡ ❞❡✌❡r♠✠♥✡çã♦ ❡♠ ❝♦♥✌rár✠♦✱ ❞✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡✱ ♦✉ q✉✡♥❞♦ ✡ ♠❡❞✠❞✡ ❢♦r ✡♣❧✠❝✡❞✡

❡♠ ♣r❡♣✡r✡çã♦ ♣✡r✡ ✡❞♦çã♦✱ ♦ ❞❡❢❡r✠♠❡♥✌♦ ❞✡ ❣✉✡r❞✡ ❞❡ ❝r✠✡♥ç✡ ♦✉

✡❞♦❧❡s❝❡♥✌❡ ✡ ✌❡r❝❡✠r♦s ♥ã♦ ✠♠♣❡❞❡ ♦ ❡①❡r❝í❝✠♦ ❞♦ ❞✠r❡✠✌♦ ❞❡ ✈✠s✠✌✡s ♣❡✲

❧♦s ♣✡✠s✱ ✡ss✠♠ ❝♦♠♦ ♦ ❞❡✈❡r ❞❡ ♣r❡s✌✡r ✡❧✠♠❡♥✌♦s✱ q✉❡ s❡rã♦ ♦❜✖❡✌♦ ❞❡

r❡❣✉❧✡♠❡♥✌✡çã♦ ❡s♣❡❝í❢✠❝✡✱ ✡ ♣❡❞✠❞♦ ❞♦ ✠♥✌❡r❡ss✡❞♦ ♦✉ ❞♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✼

✒r✌✳ ✸✹✳ ✜ ♣♦❞❡r ♣ú❜❧✠❝♦ ❡s✌✠♠✉❧✡rá✱ ♣♦r ♠❡✠♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ ✖✉rí❞✠❝✡✱

✠♥❝❡♥✌✠✈♦s ❢✠s❝✡✠s ❡ s✉❜sí❞✠♦s✱ ♦ ✡❝♦❧❤✠♠❡♥✌♦✱ s♦❜ ✡ ❢♦r♠✡ ❞❡ ❣✉✡r✲

❞✡✱ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡❢✡s✌✡❞♦ ❞♦ ❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r✳ ✭❛❡❞✡çã♦

❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒ ✠♥❝❧✉sã♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✲

✌♦ ❢✡♠✠❧✠✡r ✌❡rá ♣r❡❢❡rê♥❝✠✡ ✡ s❡✉ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧✱ ♦❜s❡r✈✡❞♦✱

❡♠ q✉✡❧q✉❡r ❝✡s♦✱ ♦ ❝✡rá✌❡r ✌❡♠♣♦rár✠♦ ❡ ❡①❝❡♣❝✠♦♥✡❧ ❞✡ ♠❡❞✠❞✡✱ ♥♦s

✌❡r♠♦s ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✘✡ ❤✠♣ó✌❡s❡ ❞♦ ➜ ✕➸ ❞❡s✌❡ ✡r✌✠❣♦ ✡ ♣❡ss♦✡ ♦✉ ❝✡s✡❧ ❝✡❞✡s✌r✡❞♦ ♥♦

♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♣♦❞❡rá r❡❝❡❜❡r ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s✲

❝❡♥✌❡ ♠❡❞✠✡♥✌❡ ❣✉✡r❞✡✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✗✔ ✡ ✸✸ ❞❡s✌✡

✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✒r✌✳ ✸✺✳ ✒ ❣✉✡r❞✡ ♣♦❞❡rá s❡r r❡✈♦❣✡❞✡ ✡ q✉✡❧q✉❡r ✌❡♠♣♦✱ ♠❡❞✠✡♥✌❡ ✡✌♦

✖✉❞✠❝✠✡❧ ❢✉♥❞✡♠❡♥✌✡❞♦✱ ♦✉✈✠❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

❙❯❇�❊➬➹❖ ✥✥✥

✆❛ ✝✉t❡❧❛

✒r✌✳ ✸✻✳ ✒ ✌✉✌❡❧✡ s❡rá ❞❡❢❡r✠❞✡✱ ♥♦s ✌❡r♠♦s ❞✡ ❧❡✠ ❝✠✈✠❧✱ ✡ ♣❡ss♦✡ ❞❡ ✡✌é

✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s ✠♥❝♦♠♣❧❡✌♦s✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ❞❡❢❡r✠♠❡♥✌♦ ❞✡ ✌✉✌❡❧✡ ♣r❡ss✉♣õ❡ ✡ ♣ré✈✠✡ ❞❡❝r❡✲

✌✡çã♦ ❞✡ ♣❡r❞✡ ♦✉ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ❡ ✠♠♣❧✠❝✡ ♥❡❝❡ss✡r✠✡✲

♠❡♥✌❡ ♦ ❞❡✈❡r ❞❡ ❣✉✡r❞✡✳ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✸✼✳ ✜ ✌✉✌♦r ♥♦♠❡✡❞♦ ♣♦r ✌❡s✌✡♠❡♥✌♦ ♦✉ q✉✡❧q✉❡r ❞♦❝✉♠❡♥✌♦ ✡✉✲

✌ê♥✌✠❝♦✱ ❝♦♥❢♦r♠❡ ♣r❡✈✠s✌♦ ♥♦ ♣✡rá❣r✡❢♦ ú♥✠❝♦ ❞♦ ✡r✌✳ ✕✳✼✗✾ ❞✡ ✓❡✠ ♥♦

✕✵✳✹✵✻✱ ❞❡ ✕✵ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✗✵✵✗ ✲ ✟ó❞✠❣♦ ✟✠✈✠❧✱ ❞❡✈❡rá✱ ♥♦ ♣r✡③♦

❞❡ ✸✵ ✭✌r✠♥✌✡✮ ❞✠✡s ✡♣ós ✡ ✡❜❡r✌✉r✡ ❞✡ s✉❝❡ssã♦✱ ✠♥❣r❡ss✡r ❝♦♠ ♣❡❞✠❞♦

❞❡s✌✠♥✡❞♦ ✡♦ ❝♦♥✌r♦❧❡ ✖✉❞✠❝✠✡❧ ❞♦ ✡✌♦✱ ♦❜s❡r✈✡♥❞♦ ♦ ♣r♦❝❡❞✠♠❡♥✌♦ ♣r❡✲

✈✠s✌♦ ♥♦s ✡r✌s✳ ✕✻✺ ✡ ✕✼✵ ❞❡s✌✡ ✓❡✠✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✶✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘✡ ✡♣r❡❝✠✡çã♦ ❞♦ ♣❡❞✠❞♦✱ s❡rã♦ ♦❜s❡r✈✡❞♦s ♦s r❡✲

q✉✠s✠✌♦s ♣r❡✈✠s✌♦s ♥♦s ✡r✌s✳ ✗✔ ❡ ✗✾ ❞❡s✌✡ ✓❡✠✱ s♦♠❡♥✌❡ s❡♥❞♦ ❞❡❢❡r✠❞✡

✡ ✌✉✌❡❧✡ à ♣❡ss♦✡ ✠♥❞✠❝✡❞✡ ♥✡ ❞✠s♣♦s✠çã♦ ❞❡ ú❧✌✠♠✡ ✈♦♥✌✡❞❡✱ s❡ r❡s✌✡r

❝♦♠♣r♦✈✡❞♦ q✉❡ ✡ ♠❡❞✠❞✡ é ✈✡♥✌✡✖♦s✡ ✡♦ ✌✉✌❡❧✡♥❞♦ ❡ q✉❡ ♥ã♦ ❡①✠s✌❡

♦✉✌r✡ ♣❡ss♦✡ ❡♠ ♠❡❧❤♦r❡s ❝♦♥❞✠çõ❡s ❞❡ ✡ss✉♠✠✲❧✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✸✔✳ ✒♣❧✠❝✡✲s❡ à ❞❡s✌✠✌✉✠çã♦ ❞✡ ✌✉✌❡❧✡ ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✳ ✗✹✳

❙❯❇�❊➬➹❖ ✥❱

✆❛ ✥❞♦çã♦

✒r✌✳ ✸✾✳ ✒ ✡❞♦çã♦ ❞❡ ❝r✠✡♥ç✡ ❡ ❞❡ ✡❞♦❧❡s❝❡♥✌❡ r❡❣❡r✲s❡✲á s❡❣✉♥❞♦ ♦

❞✠s♣♦s✌♦ ♥❡s✌✡ ✓❡✠✳

➜ ✕➸ ✒ ✡❞♦çã♦ é ♠❡❞✠❞✡ ❡①❝❡♣❝✠♦♥✡❧ ❡ ✠rr❡✈♦❣á✈❡❧✱ à q✉✡❧ s❡ ❞❡✈❡ r❡✲

❝♦rr❡r ✡♣❡♥✡s q✉✡♥❞♦ ❡s❣♦✌✡❞♦s ♦s r❡❝✉rs♦s ❞❡ ♠✡♥✉✌❡♥çã♦ ❞✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡ ♥✡ ❢✡♠í❧✠✡ ♥✡✌✉r✡❧ ♦✉ ❡①✌❡♥s✡✱ ♥✡ ❢♦r♠✡ ❞♦ ♣✡rá❣r✡❢♦

ú♥✠❝♦ ❞♦ ✡r✌✳ ✗✺ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸ ➱ ✈❡❞✡❞✡ ✡ ✡❞♦çã♦ ♣♦r ♣r♦❝✉r✡çã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✹✵✳ ✜ ✡❞♦✌✡♥❞♦ ❞❡✈❡ ❝♦♥✌✡r ❝♦♠✱ ♥♦ ♠á①✠♠♦✱ ❞❡③♦✠✌♦ ✡♥♦s à ❞✡✌✡

❞♦ ♣❡❞✠❞♦✱ s✡❧✈♦ s❡ ✖á ❡s✌✠✈❡r s♦❜ ✡ ❣✉✡r❞✡ ♦✉ ✌✉✌❡❧✡ ❞♦s ✡❞♦✌✡♥✌❡s✳

✒r✌✳ ✹✕✳ ✒ ✡❞♦çã♦ ✡✌r✠❜✉✠ ✡ ❝♦♥❞✠çã♦ ❞❡ ❢✠❧❤♦ ✡♦ ✡❞♦✌✡❞♦✱ ❝♦♠ ♦s ♠❡s✲

♠♦s ❞✠r❡✠✌♦s ❡ ❞❡✈❡r❡s✱ ✠♥❝❧✉s✠✈❡ s✉❝❡ssór✠♦s✱ ❞❡s❧✠❣✡♥❞♦✲♦ ❞❡ q✉✡❧q✉❡r

✈í♥❝✉❧♦ ❝♦♠ ♣✡✠s ❡ ♣✡r❡♥✌❡s✱ s✡❧✈♦ ♦s ✠♠♣❡❞✠♠❡♥✌♦s ♠✡✌r✠♠♦♥✠✡✠s✳

➜ ✕➸ ✍❡ ✉♠ ❞♦s ❝s♥✖✉❣❡s ♦✉ ❝♦♥❝✉❜✠♥♦s ✡❞♦✌✡ ♦ ❢✠❧❤♦ ❞♦ ♦✉✌r♦✱ ♠✡♥✲

✌ê♠✲s❡ ♦s ✈í♥❝✉❧♦s ❞❡ ❢✠❧✠✡çã♦ ❡♥✌r❡ ♦ ✡❞♦✌✡❞♦ ❡ ♦ ❝s♥✖✉❣❡ ♦✉ ❝♦♥❝✉❜✠✲

♥♦ ❞♦ ✡❞♦✌✡♥✌❡ ❡ ♦s r❡s♣❡❝✌✠✈♦s ♣✡r❡♥✌❡s✳

➜ ✗➸ ➱ r❡❝í♣r♦❝♦ ♦ ❞✠r❡✠✌♦ s✉❝❡ssór✠♦ ❡♥✌r❡ ♦ ✡❞♦✌✡❞♦✱ s❡✉s ❞❡s❝❡♥❞❡♥✲

✌❡s✱ ♦ ✡❞♦✌✡♥✌❡✱ s❡✉s ✡s❝❡♥❞❡♥✌❡s✱ ❞❡s❝❡♥❞❡♥✌❡s ❡ ❝♦❧✡✌❡r✡✠s ✡✌é ♦ ✹➸

❣r✡✉✱ ♦❜s❡r✈✡❞✡ ✡ ♦r❞❡♠ ❞❡ ✈♦❝✡çã♦ ❤❡r❡❞✠✌ár✠✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✾

✒r✌✳ ✹✗✳ ✚♦❞❡♠ ✡❞♦✌✡r ♦s ♠✡✠♦r❡s ❞❡ ✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s✱ ✠♥❞❡♣❡♥❞❡♥✲

✌❡♠❡♥✌❡ ❞♦ ❡s✌✡❞♦ ❝✠✈✠❧✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✕➸ ✘ã♦ ♣♦❞❡♠ ✡❞♦✌✡r ♦s ✡s❝❡♥❞❡♥✌❡s ❡ ♦s ✠r♠ã♦s ❞♦ ✡❞♦✌✡♥❞♦✳

➜ ✗➸ ✚✡r✡ ✡❞♦çã♦ ❝♦♥✖✉♥✌✡✱ é ✠♥❞✠s♣❡♥sá✈❡❧ q✉❡ ♦s ✡❞♦✌✡♥✌❡s s❡✖✡♠ ❝✡✲

s✡❞♦s ❝✠✈✠❧♠❡♥✌❡ ♦✉ ♠✡♥✌❡♥❤✡♠ ✉♥✠ã♦ ❡s✌á✈❡❧✱ ❝♦♠♣r♦✈✡❞✡ ✡ ❡s✌✡❜✠❧✠✲

❞✡❞❡ ❞✡ ❢✡♠í❧✠✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✜ ✡❞♦✌✡♥✌❡ ❤á ❞❡ s❡r✱ ♣❡❧♦ ♠❡♥♦s✱ ❞❡③❡ss❡✠s ✡♥♦s ♠✡✠s ✈❡❧❤♦ ❞♦

q✉❡ ♦ ✡❞♦✌✡♥❞♦✳

➜ ✹➸ ✜s ❞✠✈♦r❝✠✡❞♦s✱ ♦s ✖✉❞✠❝✠✡❧♠❡♥✌❡ s❡♣✡r✡❞♦s ❡ ♦s ❡①✲❝♦♠♣✡♥❤❡✠r♦s

♣♦❞❡♠ ✡❞♦✌✡r ❝♦♥✖✉♥✌✡♠❡♥✌❡✱ ❝♦♥✌✡♥✌♦ q✉❡ ✡❝♦r❞❡♠ s♦❜r❡ ✡ ❣✉✡r❞✡

❡ ♦ r❡❣✠♠❡ ❞❡ ✈✠s✠✌✡s ❡ ❞❡s❞❡ q✉❡ ♦ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ ✌❡♥❤✡ s✠❞♦

✠♥✠❝✠✡❞♦ ♥✡ ❝♦♥s✌â♥❝✠✡ ❞♦ ♣❡rí♦❞♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ ❡ q✉❡ s❡✖✡ ❝♦♠♣r♦✈✡✲

❞✡ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ✈í♥❝✉❧♦s ❞❡ ✡❢✠♥✠❞✡❞❡ ❡ ✡❢❡✌✠✈✠❞✡❞❡ ❝♦♠ ✡q✉❡❧❡ ♥ã♦

❞❡✌❡♥✌♦r ❞✡ ❣✉✡r❞✡✱ q✉❡ ✖✉s✌✠❢✠q✉❡♠ ✡ ❡①❝❡♣❝✠♦♥✡❧✠❞✡❞❡ ❞✡ ❝♦♥❝❡ssã♦✳

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✘♦s ❝✡s♦s ❞♦ ➜ ✹➸ ❞❡s✌❡ ✡r✌✠❣♦✱ ❞❡s❞❡ q✉❡ ❞❡♠♦♥s✌r✡❞♦ ❡❢❡✌✠✲

✈♦ ❜❡♥❡❢í❝✠♦ ✡♦ ✡❞♦✌✡♥❞♦✱ s❡rá ✡ss❡❣✉r✡❞✡ ✡ ❣✉✡r❞✡ ❝♦♠♣✡r✌✠❧❤✡❞✡✱

❝♦♥❢♦r♠❡ ♣r❡✈✠s✌♦ ♥♦ ✡r✌✳ ✕✳✺✔✹ ❞✡ ✓❡✠ ♥♦ ✕✵✳✹✵✻✱ ❞❡ ✕✵ ❞❡ ✖✡♥❡✠r♦

❞❡ ✗✵✵✗ ✲ ✟ó❞✠❣♦ ✟✠✈✠❧✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✻➸ ✒ ✡❞♦çã♦ ♣♦❞❡rá s❡r ❞❡❢❡r✠❞✡ ✡♦ ✡❞♦✌✡♥✌❡ q✉❡✱ ✡♣ós ✠♥❡q✉í✈♦✲

❝✡ ♠✡♥✠❢❡s✌✡çã♦ ❞❡ ✈♦♥✌✡❞❡✱ ✈✠❡r ✡ ❢✡❧❡❝❡r ♥♦ ❝✉rs♦ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦✱

✡♥✌❡s ❞❡ ♣r♦❧✡✌✡❞✡ ✡ s❡♥✌❡♥ç✡✳✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✒r✌✳ ✹✸✳ ✒ ✡❞♦çã♦ s❡rá ❞❡❢❡r✠❞✡ q✉✡♥❞♦ ✡♣r❡s❡♥✌✡r r❡✡✠s ✈✡♥✌✡❣❡♥s

♣✡r✡ ♦ ✡❞♦✌✡♥❞♦ ❡ ❢✉♥❞✡r✲s❡ ❡♠ ♠♦✌✠✈♦s ❧❡❣í✌✠♠♦s✳

✒r✌✳ ✹✹✳ ✎♥q✉✡♥✌♦ ♥ã♦ ❞❡r ❝♦♥✌✡ ❞❡ s✉✡ ✡❞♠✠♥✠s✌r✡çã♦ ❡ s✡❧❞✡r ♦ s❡✉

✡❧❝✡♥❝❡✱ ♥ã♦ ♣♦❞❡ ♦ ✌✉✌♦r ♦✉ ♦ ❝✉r✡❞♦r ✡❞♦✌✡r ♦ ♣✉♣✠❧♦ ♦✉ ♦ ❝✉r✡✌❡❧✡❞♦✳



✷✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✹✺✳ ✒ ✡❞♦çã♦ ❞❡♣❡♥❞❡ ❞♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞♦s ♣✡✠s ♦✉ ❞♦ r❡♣r❡s❡♥✲

✌✡♥✌❡ ❧❡❣✡❧ ❞♦ ✡❞♦✌✡♥❞♦✳

➜ ✕➸✳ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ s❡rá ❞✠s♣❡♥s✡❞♦ ❡♠ r❡❧✡çã♦ à ❝r✠✡♥ç✡ ♦✉ ✡❞♦✲

❧❡s❝❡♥✌❡ ❝✉✖♦s ♣✡✠s s❡✖✡♠ ❞❡s❝♦♥❤❡❝✠❞♦s ♦✉ ✌❡♥❤✡♠ s✠❞♦ ❞❡s✌✠✌✉í❞♦s ❞♦

♣♦❞❡r ❢✡♠✠❧✠✡r✳ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸✳ ✎♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡❞♦✌✡♥❞♦ ♠✡✠♦r ❞❡ ❞♦③❡ ✡♥♦s ❞❡ ✠❞✡❞❡✱ s❡rá

✌✡♠❜é♠ ♥❡❝❡ssár✠♦ ♦ s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦✳

✒r✌✳ ✹✻✳ ✒ ✡❞♦çã♦ s❡rá ♣r❡❝❡❞✠❞✡ ❞❡ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ ❝♦♠ ✡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ♣❡❧♦ ♣r✡③♦ q✉❡ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❢✠①✡r✱

♦❜s❡r✈✡❞✡s ✡s ♣❡❝✉❧✠✡r✠❞✡❞❡s ❞♦ ❝✡s♦✳

➜ ✕➸ ✜ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ ♣♦❞❡rá s❡r ❞✠s♣❡♥s✡❞♦ s❡ ♦ ✡❞♦✌✡♥❞♦ ✖á

❡s✌✠✈❡r s♦❜ ✡ ✌✉✌❡❧✡ ♦✉ ❣✉✡r❞✡ ❧❡❣✡❧ ❞♦ ✡❞♦✌✡♥✌❡ ❞✉r✡♥✌❡ ✌❡♠♣♦ s✉❢✠✲

❝✠❡♥✌❡ ♣✡r✡ q✉❡ s❡✖✡ ♣♦ssí✈❡❧ ✡✈✡❧✠✡r ✡ ❝♦♥✈❡♥✠ê♥❝✠✡ ❞✡ ❝♦♥s✌✠✌✉✠çã♦ ❞♦

✈í♥❝✉❧♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✒ s✠♠♣❧❡s ❣✉✡r❞✡ ❞❡ ❢✡✌♦ ♥ã♦ ✡✉✌♦r✠③✡✱ ♣♦r s✠ só✱ ✡ ❞✠s♣❡♥s✡ ❞✡ r❡✲

✡❧✠③✡çã♦ ❞♦ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✎♠ ❝✡s♦ ❞❡ ✡❞♦çã♦ ♣♦r ♣❡ss♦✡ ♦✉ ❝✡s✡❧ r❡s✠❞❡♥✌❡ ♦✉ ❞♦♠✠❝✠❧✠✡❞♦

❢♦r✡ ❞♦ ✚✡ís✱ ♦ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡✱ ❝✉♠♣r✠❞♦ ♥♦ ✌❡rr✠✌ór✠♦ ♥✡❝✠♦✲

♥✡❧✱ s❡rá ❞❡✱ ♥♦ ♠í♥✠♠♦✱ ✸✵ ✭✌r✠♥✌✡✮ ❞✠✡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✜ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ s❡rá ✡❝♦♠♣✡♥❤✡❞♦ ♣❡❧✡ ❡q✉✠♣❡ ✠♥✌❡r✲

♣r♦❢✠ss✠♦♥✡❧ ✡ s❡r✈✠ç♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ♣r❡❢❡✲

r❡♥❝✠✡❧♠❡♥✌❡ ❝♦♠ ✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡

♣♦❧í✌✠❝✡ ❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✱ q✉❡ ✡♣r❡s❡♥✌✡rã♦

r❡❧✡✌ór✠♦ ♠✠♥✉❝✠♦s♦ ✡❝❡r❝✡ ❞✡ ❝♦♥✈❡♥✠ê♥❝✠✡ ❞♦ ❞❡❢❡r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶

✒r✌✳ ✹✼✳ ✜ ✈í♥❝✉❧♦ ❞✡ ✡❞♦çã♦ ❝♦♥s✌✠✌✉✠✲s❡ ♣♦r s❡♥✌❡♥ç✡ ✖✉❞✠❝✠✡❧✱ q✉❡

s❡rá ✠♥s❝r✠✌✡ ♥♦ r❡❣✠s✌r♦ ❝✠✈✠❧ ♠❡❞✠✡♥✌❡ ♠✡♥❞✡❞♦ ❞♦ q✉✡❧ ♥ã♦ s❡ ❢♦r✲

♥❡❝❡rá ❝❡r✌✠❞ã♦✳

➜ ✕➸ ✒ ✠♥s❝r✠çã♦ ❝♦♥s✠❣♥✡rá ♦ ♥♦♠❡ ❞♦s ✡❞♦✌✡♥✌❡s ❝♦♠♦ ♣✡✠s✱ ❜❡♠

❝♦♠♦ ♦ ♥♦♠❡ ❞❡ s❡✉s ✡s❝❡♥❞❡♥✌❡s✳

➜ ✗➸ ✜ ♠✡♥❞✡❞♦ ✖✉❞✠❝✠✡❧✱ q✉❡ s❡rá ✡rq✉✠✈✡❞♦✱ ❝✡♥❝❡❧✡rá ♦ r❡❣✠s✌r♦ ♦r✠✲

❣✠♥✡❧ ❞♦ ✡❞♦✌✡❞♦✳

➜ ✸➸ ✒ ♣❡❞✠❞♦ ❞♦ ✡❞♦✌✡♥✌❡✱ ♦ ♥♦✈♦ r❡❣✠s✌r♦ ♣♦❞❡rá s❡r ❧✡✈r✡❞♦ ♥♦ ✟✡r✲

✌ór✠♦ ❞♦ ❛❡❣✠s✌r♦ ✟✠✈✠❧ ❞♦♦✉♥✠❝í♣✠♦ ❞❡ s✉✡ r❡s✠❞ê♥❝✠✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✘❡♥❤✉♠✡ ♦❜s❡r✈✡çã♦ s♦❜r❡ ✡ ♦r✠❣❡♠ ❞♦ ✡✌♦ ♣♦❞❡rá ❝♦♥s✌✡r ♥✡s

❝❡r✌✠❞õ❡s ❞♦ r❡❣✠s✌r♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✺➸ ✒ s❡♥✌❡♥ç✡ ❝♦♥❢❡r✠rá ✡♦ ✡❞♦✌✡❞♦ ♦ ♥♦♠❡ ❞♦ ✡❞♦✌✡♥✌❡ ❡✱ ✡ ♣❡❞✠❞♦

❞❡ q✉✡❧q✉❡r ❞❡❧❡s✱ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ✡ ♠♦❞✠❢✠❝✡çã♦ ❞♦ ♣r❡♥♦♠❡✳ ✭❛❡✲

❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✻➸ ✟✡s♦ ✡ ♠♦❞✠❢✠❝✡çã♦ ❞❡ ♣r❡♥♦♠❡ s❡✖✡ r❡q✉❡r✠❞✡ ♣❡❧♦ ✡❞♦✌✡♥✌❡✱

é ♦❜r✠❣✡✌ór✠✡ ✡ ♦✠✌✠✈✡ ❞♦ ✡❞♦✌✡♥❞♦✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ➜➜ ✕➸ ❡

✗➸ ❞♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✼➸ ✒ ✡❞♦çã♦ ♣r♦❞✉③ s❡✉s ❡❢❡✠✌♦s ✡ ♣✡r✌✠r ❞♦ ✌râ♥s✠✌♦ ❡♠ ✖✉❧❣✡❞♦ ❞✡

s❡♥✌❡♥ç✡ ❝♦♥s✌✠✌✉✌✠✈✡✱ ❡①❝❡✌♦ ♥✡ ❤✠♣ó✌❡s❡ ♣r❡✈✠s✌✡ ♥♦ ➜ ✻➸ ❞♦ ✡r✌✳ ✹✗

❞❡s✌✡ ✓❡✠✱ ❝✡s♦ ❡♠ q✉❡ ✌❡rá ❢♦rç✡ r❡✌r♦✡✌✠✈✡ à ❞✡✌✡ ❞♦ ó❜✠✌♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✔➸ ✜ ♣r♦❝❡ss♦ r❡❧✡✌✠✈♦ à ✡❞♦çã♦ ✡ss✠♠ ❝♦♠♦ ♦✉✌r♦s ✡ ❡❧❡ r❡❧✡❝✠♦✲

♥✡❞♦s s❡rã♦ ♠✡♥✌✠❞♦s ❡♠ ✡rq✉✠✈♦✱ ✡❞♠✠✌✠♥❞♦✲s❡ s❡✉ ✡r♠✡③❡♥✡♠❡♥✌♦

❡♠ ♠✠❝r♦❢✠❧♠❡ ♦✉ ♣♦r ♦✉✌r♦s ♠❡✠♦s✱ ❣✡r✡♥✌✠❞✡ ✡ s✉✡ ❝♦♥s❡r✈✡çã♦ ♣✡r✡

❝♦♥s✉❧✌✡ ✡ q✉✡❧q✉❡r ✌❡♠♣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡
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✒r✌✳ ✹✔✳ ✜ ✡❞♦✌✡❞♦ ✌❡♠ ❞✠r❡✠✌♦ ❞❡ ❝♦♥❤❡❝❡r s✉✡ ♦r✠❣❡♠ ❜✠♦❧ó❣✠❝✡✱ ❜❡♠

❝♦♠♦ ❞❡ ♦❜✌❡r ✡❝❡ss♦ ✠rr❡s✌r✠✌♦ ✡♦ ♣r♦❝❡ss♦ ♥♦ q✉✡❧ ✡ ♠❡❞✠❞✡ ❢♦✠ ✡♣❧✠✲

❝✡❞✡ ❡ s❡✉s ❡✈❡♥✌✉✡✠s ✠♥❝✠❞❡♥✌❡s✱ ✡♣ós ❝♦♠♣❧❡✌✡r ✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s✳

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ✡❝❡ss♦ ✡♦ ♣r♦❝❡ss♦ ❞❡ ✡❞♦çã♦ ♣♦❞❡rá s❡r ✌✡♠❜é♠

❞❡❢❡r✠❞♦ ✡♦ ✡❞♦✌✡❞♦ ♠❡♥♦r ❞❡ ✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s✱ ✡ s❡✉ ♣❡❞✠❞♦✱ ✡ss❡❣✉✲

r✡❞✡ ♦r✠❡♥✌✡çã♦ ❡ ✡ss✠s✌ê♥❝✠✡ ✖✉rí❞✠❝✡ ❡ ♣s✠❝♦❧ó❣✠❝✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✹✾✳ ✒ ♠♦r✌❡ ❞♦s ✡❞♦✌✡♥✌❡s ♥ã♦ r❡s✌✡❜❡❧❡❝❡ ♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ❞♦s

♣✡✠s ♥✡✌✉r✡✠s✳ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

✒r✌✳ ✺✵✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♠✡♥✌❡rá✱ ❡♠ ❝✡❞✡ ❝♦♠✡r❝✡ ♦✉ ❢♦r♦

r❡❣✠♦♥✡❧✱ ✉♠ r❡❣✠s✌r♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❞✠çõ❡s ❞❡ s❡✲

r❡♠ ✡❞♦✌✡❞♦s ❡ ♦✉✌r♦ ❞❡ ♣❡ss♦✡s ✠♥✌❡r❡ss✡❞✡s ♥✡ ✡❞♦çã♦✳ ✭✮✠❞❡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✜ ❞❡❢❡r✠♠❡♥✌♦ ❞✡ ✠♥s❝r✠çã♦ ❞✡r✲s❡✲á ✡♣ós ♣ré✈✠✡ ❝♦♥s✉❧✌✡ ✡♦s ór✲

❣ã♦s ✌é❝♥✠❝♦s ❞♦ ✖✉✠③✡❞♦✱ ♦✉✈✠❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

➜ ✗➸ ✘ã♦ s❡rá ❞❡❢❡r✠❞✡ ✡ ✠♥s❝r✠çã♦ s❡ ♦ ✠♥✌❡r❡ss✡❞♦ ♥ã♦ s✡✌✠s❢✡③❡r ♦s

r❡q✉✠s✠✌♦s ❧❡❣✡✠s✱ ♦✉ ✈❡r✠❢✠❝✡❞✡ q✉✡❧q✉❡r ❞✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳

✗✾✳

➜ ✸➸ ✒ ✠♥s❝r✠çã♦ ❞❡ ♣♦s✌✉❧✡♥✌❡s à ✡❞♦çã♦ s❡rá ♣r❡❝❡❞✠❞✡ ❞❡ ✉♠ ♣❡rí♦❞♦

❞❡ ♣r❡♣✡r✡çã♦ ♣s✠❝♦ss♦❝✠✡❧ ❡ ✖✉rí❞✠❝✡✱ ♦r✠❡♥✌✡❞♦ ♣❡❧✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞✡

☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❝♦♠ ✡♣♦✠♦ ❞♦s

✌é❝♥✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡r✡♥✲

✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✍❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧ ❡ r❡❝♦♠❡♥❞á✈❡❧✱ ✡ ♣r❡♣✡r✡çã♦ r❡❢❡r✠❞✡ ♥♦

➜ ✸➸ ❞❡s✌❡ ✡r✌✠❣♦ ✠♥❝❧✉✠rá ♦ ❝♦♥✌✡✌♦ ❝♦♠ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠

✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡♠ ❝♦♥❞✠çõ❡s ❞❡ s❡r❡♠ ✡❞♦✌✡✲

❞♦s✱ ✡ s❡r r❡✡❧✠③✡❞♦ s♦❜ ✡ ♦r✠❡♥✌✡çã♦✱ s✉♣❡r✈✠sã♦ ❡ ✡✈✡❧✠✡çã♦ ❞✡ ❡q✉✠♣❡

✌é❝♥✠❝✡ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❝♦♠ ✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✸

r❡s♣♦♥sá✈❡✠s ♣❡❧♦ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❡ ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡

♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✍❡rã♦ ❝r✠✡❞♦s ❡ ✠♠♣❧❡♠❡♥✌✡❞♦s ❝✡❞✡s✌r♦s ❡s✌✡❞✉✡✠s ❡ ♥✡❝✠♦♥✡❧ ❞❡

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❞✠çõ❡s ❞❡ s❡r❡♠ ✡❞♦✌✡❞♦s ❡ ❞❡ ♣❡ss♦✡s

♦✉ ❝✡s✡✠s ❤✡❜✠❧✠✌✡❞♦s à ✡❞♦çã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✻➸ ➸✡✈❡rá ❝✡❞✡s✌r♦s ❞✠s✌✠♥✌♦s ♣✡r✡ ♣❡ss♦✡s ♦✉ ❝✡s✡✠s r❡s✠❞❡♥✌❡s ❢♦r✡

❞♦ ✚✡ís✱ q✉❡ s♦♠❡♥✌❡ s❡rã♦ ❝♦♥s✉❧✌✡❞♦s ♥✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ ♣♦s✌✉❧✡♥✌❡s

♥✡❝✠♦♥✡✠s ❤✡❜✠❧✠✌✡❞♦s ♥♦s ❝✡❞✡s✌r♦s ♠❡♥❝✠♦♥✡❞♦s ♥♦ ➜ ✺➸ ❞❡s✌❡ ✡r✌✠❣♦✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✼➸ ✒s ✡✉✌♦r✠❞✡❞❡s ❡s✌✡❞✉✡✠s ❡ ❢❡❞❡r✡✠s ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ✌❡rã♦

✡❝❡ss♦ ✠♥✌❡❣r✡❧ ✡♦s ❝✡❞✡s✌r♦s✱ ✠♥❝✉♠❜✠♥❞♦✲❧❤❡s ✡ ✌r♦❝✡ ❞❡ ✠♥❢♦r♠✡çõ❡s

❡ ✡ ❝♦♦♣❡r✡çã♦ ♠ú✌✉✡✱ ♣✡r✡ ♠❡❧❤♦r✠✡ ❞♦ s✠s✌❡♠✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✔➸ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣r♦✈✠❞❡♥❝✠✡rá✱ ♥♦ ♣r✡③♦ ❞❡ ✹✔ ✭q✉✡r❡♥✲

✌✡ ❡ ♦✠✌♦✮ ❤♦r✡s✱ ✡ ✠♥s❝r✠çã♦ ❞✡s ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❞✠çõ❡s

❞❡ s❡r❡♠ ✡❞♦✌✡❞♦s q✉❡ ♥ã♦ ✌✠✈❡r✡♠ ❝♦❧♦❝✡çã♦ ❢✡♠✠❧✠✡r ♥✡ ❝♦♠✡r❝✡ ❞❡

♦r✠❣❡♠✱ ❡ ❞✡s ♣❡ss♦✡s ♦✉ ❝✡s✡✠s q✉❡ ✌✠✈❡r✡♠ ❞❡❢❡r✠❞✡ s✉✡ ❤✡❜✠❧✠✌✡çã♦ à

✡❞♦çã♦ ♥♦s ❝✡❞✡s✌r♦s ❡s✌✡❞✉✡❧ ❡ ♥✡❝✠♦♥✡❧ r❡❢❡r✠❞♦s ♥♦ ➜ ✺➸ ❞❡s✌❡ ✡r✌✠❣♦✱

s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✾➸ ✟♦♠♣❡✌❡ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✌✡❞✉✡❧ ③❡❧✡r ♣❡❧✡ ♠✡♥✉✌❡♥çã♦ ❡

❝♦rr❡✌✡ ✡❧✠♠❡♥✌✡çã♦ ❞♦s ❝✡❞✡s✌r♦s✱ ❝♦♠ ♣♦s✌❡r✠♦r ❝♦♠✉♥✠❝✡çã♦ à ✒✉✲

✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✵✳ ✒ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ s♦♠❡♥✌❡ s❡rá ❞❡❢❡r✠❞✡ s❡✱ ✡♣ós ❝♦♥s✉❧✌✡

✡♦ ❝✡❞✡s✌r♦ ❞❡ ♣❡ss♦✡s ♦✉ ❝✡s✡✠s ❤✡❜✠❧✠✌✡❞♦s à ✡❞♦çã♦✱ ♠✡♥✌✠❞♦ ♣❡❧✡

☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ♥✡ ❝♦♠✡r❝✡✱ ❜❡♠ ❝♦♠♦ ✡♦s ❝✡❞✡s✲

✌r♦s ❡s✌✡❞✉✡❧ ❡ ♥✡❝✠♦♥✡❧ r❡❢❡r✠❞♦s ♥♦ ➜ ✺➸ ❞❡s✌❡ ✡r✌✠❣♦✱ ♥ã♦ ❢♦r ❡♥❝♦♥✲



✷✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✌r✡❞♦ ✠♥✌❡r❡ss✡❞♦ ❝♦♠ r❡s✠❞ê♥❝✠✡ ♣❡r♠✡♥❡♥✌❡ ♥♦ ❧r✡s✠❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✕✳ ✎♥q✉✡♥✌♦ ♥ã♦ ❧♦❝✡❧✠③✡❞✡ ♣❡ss♦✡ ♦✉ ❝✡s✡❧ ✠♥✌❡r❡ss✡❞♦ ❡♠ s✉✡ ✡❞♦✲

çã♦✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧ ❡ r❡❝♦♠❡♥❞á✈❡❧✱

s❡rá ❝♦❧♦❝✡❞♦ s♦❜ ❣✉✡r❞✡ ❞❡ ❢✡♠í❧✠✡ ❝✡❞✡s✌r✡❞✡ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦✲

❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✗✳ ✒ ✡❧✠♠❡♥✌✡çã♦ ❞♦ ❝✡❞✡s✌r♦ ❡ ✡ ❝♦♥✈♦❝✡çã♦ ❝r✠✌❡r✠♦s✡ ❞♦s ♣♦s✌✉✲

❧✡♥✌❡s à ✡❞♦çã♦ s❡rã♦ ❢✠s❝✡❧✠③✡❞✡s ♣❡❧♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✸✳ ✍♦♠❡♥✌❡ ♣♦❞❡rá s❡r ❞❡❢❡r✠❞✡ ✡❞♦çã♦ ❡♠ ❢✡✈♦r ❞❡ ❝✡♥❞✠❞✡✌♦ ❞♦✲

♠✠❝✠❧✠✡❞♦ ♥♦ ❧r✡s✠❧ ♥ã♦ ❝✡❞✡s✌r✡❞♦ ♣r❡✈✠✡♠❡♥✌❡ ♥♦s ✌❡r♠♦s ❞❡s✌✡ ✓❡✠

q✉✡♥❞♦✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ s❡ ✌r✡✌✡r ❞❡ ♣❡❞✠❞♦ ❞❡ ✡❞♦çã♦ ✉♥✠❧✡✌❡r✡❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ ❢♦r ❢♦r♠✉❧✡❞✡ ♣♦r ♣✡r❡♥✌❡ ❝♦♠ ♦ q✉✡❧ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡

♠✡♥✌❡♥❤✡ ✈í♥❝✉❧♦s ❞❡ ✡❢✠♥✠❞✡❞❡ ❡ ✡❢❡✌✠✈✠❞✡❞❡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ♦r✠✉♥❞♦ ♦ ♣❡❞✠❞♦ ❞❡ q✉❡♠ ❞❡✌é♠ ✡ ✌✉✌❡❧✡ ♦✉ ❣✉✡r❞✡ ❧❡❣✡❧ ❞❡

❝r✠✡♥ç✡ ♠✡✠♦r ❞❡ ✸ ✭✌rês✮ ✡♥♦s ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡s❞❡ q✉❡ ♦ ❧✡♣s♦

❞❡ ✌❡♠♣♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡ ❝♦♠♣r♦✈❡ ✡ ❢✠①✡çã♦ ❞❡ ❧✡ç♦s ❞❡ ✡❢✠♥✠❞✡✲

❞❡ ❡ ✡❢❡✌✠✈✠❞✡❞❡✱ ❡ ♥ã♦ s❡✖✡ ❝♦♥s✌✡✌✡❞✡ ✡ ♦❝♦rrê♥❝✠✡ ❞❡ ♠á✲❢é ♦✉

q✉✡❧q✉❡r ❞✡s s✠✌✉✡çõ❡s ♣r❡✈✠s✌✡s ♥♦s ✡r✌s✳ ✗✸✼ ♦✉ ✗✸✔ ❞❡s✌✡ ✓❡✠✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✹✳ ✘✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦ ➜ ✕✸ ❞❡s✌❡ ✡r✌✠❣♦✱ ♦ ❝✡♥❞✠❞✡✌♦ ❞❡✈❡rá

❝♦♠♣r♦✈✡r✱ ♥♦ ❝✉rs♦ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦✱ q✉❡ ♣r❡❡♥❝❤❡ ♦s r❡q✉✠s✠✌♦s ♥❡✲

❝❡ssár✠♦s à ✡❞♦çã♦✱ ❝♦♥❢♦r♠❡ ♣r❡✈✠s✌♦ ♥❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✕✳ ✟♦♥s✠❞❡r✡✲s❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✡q✉❡❧✡ ♥✡ q✉✡❧ ✡ ♣❡ss♦✡ ♦✉

❝✡s✡❧ ♣♦s✌✉❧✡♥✌❡ é r❡s✠❞❡♥✌❡ ♦✉ ❞♦♠✠❝✠❧✠✡❞♦ ❢♦r✡ ❞♦ ❧r✡s✠❧✱ ❝♦♥❢♦r♠❡

♣r❡✈✠s✌♦ ♥♦ ✒r✌✠❣♦ ✗ ❞✡ ✟♦♥✈❡♥çã♦ ❞❡ ➸✡✠✡✱ ❞❡ ✗✾ ❞❡ ♠✡✠♦ ❞❡ ✕✾✾✸✱



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✺

❛❡❧✡✌✠✈✡ à ✚r♦✌❡çã♦ ❞✡s ✟r✠✡♥ç✡s ❡ à ✟♦♦♣❡r✡çã♦ ❡♠♦✡✌ér✠✡ ❞❡ ✒❞♦✲

çã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧✱ ✡♣r♦✈✡❞✡ ♣❡❧♦ ❉❡❝r❡✌♦ ✓❡❣✠s❧✡✌✠✈♦ ♥♦ ✕✱ ❞❡ ✕✹ ❞❡

✖✡♥❡✠r♦ ❞❡ ✕✾✾✾✱ ❡ ♣r♦♠✉❧❣✡❞✡ ♣❡❧♦ ❉❡❝r❡✌♦ ♥♦ ✸✳✵✔✼✱ ❞❡ ✗✕ ❞❡ ✖✉♥❤♦

❞❡ ✕✾✾✾✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❜r✡s✠❧❡✠r♦ ♦✉

❞♦♠✠❝✠❧✠✡❞♦ ♥♦ ❧r✡s✠❧ s♦♠❡♥✌❡ ✌❡rá ❧✉❣✡r q✉✡♥❞♦ r❡s✌✡r ❝♦♠♣r♦✈✡❞♦✿

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ q✉❡ ✡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ é ✡ s♦❧✉çã♦ ✡❞❡q✉✡❞✡ ✡♦

❝✡s♦ ❝♦♥❝r❡✌♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ q✉❡ ❢♦r✡♠ ❡s❣♦✌✡❞✡s ✌♦❞✡s ✡s ♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ ❝♦❧♦❝✡çã♦ ❞✡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ ❜r✡s✠❧❡✠r✡✱ ✡♣ós ❝♦♥✲

s✉❧✌✡ ✡♦s ❝✡❞✡s✌r♦s ♠❡♥❝✠♦♥✡❞♦s ♥♦ ✡r✌✳ ✺✵ ❞❡s✌✡ ✓❡✠❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ q✉❡✱ ❡♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡❞♦çã♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡✱ ❡s✌❡ ❢♦✠ ❝♦♥✲

s✉❧✌✡❞♦✱ ♣♦r ♠❡✠♦s ✡❞❡q✉✡❞♦s ✡♦ s❡✉ ❡s✌á❣✠♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✱

❡ q✉❡ s❡ ❡♥❝♦♥✌r✡ ♣r❡♣✡r✡❞♦ ♣✡r✡ ✡ ♠❡❞✠❞✡✱ ♠❡❞✠✡♥✌❡ ♣✡r❡❝❡r ❡❧✡✲

❜♦r✡❞♦ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ➜➜

✕➸ ❡ ✗➸ ❞♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸ ✜s ❜r✡s✠❧❡✠r♦s r❡s✠❞❡♥✌❡s ♥♦ ❡①✌❡r✠♦r ✌❡rã♦ ♣r❡❢❡rê♥❝✠✡ ✡♦s ❡s✌r✡♥✲

❣❡✠r♦s✱ ♥♦s ❝✡s♦s ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡

❜r✡s✠❧❡✠r♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✒ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♣r❡ss✉♣õ❡ ✡ ✠♥✌❡r✈❡♥çã♦ ❞✡s ✒✉✌♦r✠❞✡✲

❞❡s ✟❡♥✌r✡✠s ✎s✌✡❞✉✡✠s ❡ ✛❡❞❡r✡❧ ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✳

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✗✳ ✒ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♦❜s❡r✈✡rá ♦ ♣r♦❝❡❞✠♠❡♥✌♦ ♣r❡✈✠s✌♦

♥♦s ✡r✌s✳ ✕✻✺ ✡ ✕✼✵ ❞❡s✌✡ ✓❡✠✱ ❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❞✡♣✌✡çõ❡s✿ ✭❛❡❞✡çã♦

❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ✡ ♣❡ss♦✡ ♦✉ ❝✡s✡❧ ❡s✌r✡♥❣❡✠r♦✱ ✠♥✌❡r❡ss✡❞♦ ❡♠ ✡❞♦✌✡r ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❜r✡s✠❧❡✠r♦✱ ❞❡✈❡rá ❢♦r♠✉❧✡r ♣❡❞✠❞♦ ❞❡ ❤✡❜✠❧✠✌✡çã♦



✷✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

à ✡❞♦çã♦ ♣❡r✡♥✌❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ✠♥✲

✌❡r♥✡❝✠♦♥✡❧ ♥♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡✱ ✡ss✠♠ ❡♥✌❡♥❞✠❞♦ ✡q✉❡❧❡ ♦♥❞❡ ❡s✌á

s✠✌✉✡❞✡ s✉✡ r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ s❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ❝♦♥s✠❞❡r✡r q✉❡ ♦s

s♦❧✠❝✠✌✡♥✌❡s ❡s✌ã♦ ❤✡❜✠❧✠✌✡❞♦s ❡ ✡♣✌♦s ♣✡r✡ ✡❞♦✌✡r✱ ❡♠✠✌✠rá ✉♠ r❡❧✡✲

✌ór✠♦ q✉❡ ❝♦♥✌❡♥❤✡ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ✠❞❡♥✌✠❞✡❞❡✱ ✡ ❝✡♣✡❝✠❞✡❞❡

✖✉rí❞✠❝✡ ❡ ✡❞❡q✉✡çã♦ ❞♦s s♦❧✠❝✠✌✡♥✌❡s ♣✡r✡ ✡❞♦✌✡r✱ s✉✡ s✠✌✉✡çã♦ ♣❡s✲

s♦✡❧✱ ❢✡♠✠❧✠✡r ❡ ♠é❞✠❝✡✱ s❡✉ ♠❡✠♦ s♦❝✠✡❧✱ ♦s ♠♦✌✠✈♦s q✉❡ ♦s ✡♥✠♠✡♠

❡ s✉✡ ✡♣✌✠❞ã♦ ♣✡r✡ ✡ss✉♠✠r ✉♠✡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ❡♥✈✠✡rá ♦ r❡❧✡✌ó✲

r✠♦ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✌✡❞✉✡❧✱ ❝♦♠ ❝ó♣✠✡ ♣✡r✡ ✡ ✒✉✌♦r✠❞✡❞❡

✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✮ ✲ ♦ r❡❧✡✌ór✠♦ s❡rá ✠♥s✌r✉í❞♦ ❝♦♠ ✌♦❞✡ ✡ ❞♦❝✉♠❡♥✌✡çã♦ ♥❡❝❡ssá✲

r✠✡✱ ✠♥❝❧✉✠♥❞♦ ❡s✌✉❞♦ ♣s✠❝♦ss♦❝✠✡❧ ❡❧✡❜♦r✡❞♦ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦✲

❢✠ss✠♦♥✡❧ ❤✡❜✠❧✠✌✡❞✡ ❡ ❝ó♣✠✡ ✡✉✌❡♥✌✠❝✡❞✡ ❞✡ ❧❡❣✠s❧✡çã♦ ♣❡r✌✠♥❡♥✌❡✱

✡❝♦♠♣✡♥❤✡❞✡ ❞✡ r❡s♣❡❝✌✠✈✡ ♣r♦✈✡ ❞❡ ✈✠❣ê♥❝✠✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮ ✲ ♦s ❞♦❝✉♠❡♥✌♦s ❡♠ ❧í♥❣✉✡ ❡s✌r✡♥❣❡✠r✡ s❡rã♦ ❞❡✈✠❞✡♠❡♥✌❡ ✡✉✲

✌❡♥✌✠❝✡❞♦s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♥s✉❧✡r✱ ♦❜s❡r✈✡❞♦s ♦s ✌r✡✌✡❞♦s ❡ ❝♦♥✲

✈❡♥çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ❡ ✡❝♦♠♣✡♥❤✡❞♦s ❞✡ r❡s♣❡❝✌✠✈✡ ✌r✡❞✉çã♦✱

♣♦r ✌r✡❞✉✌♦r ♣ú❜❧✠❝♦ ✖✉r✡♠❡♥✌✡❞♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏ ✲ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✌✡❞✉✡❧ ♣♦❞❡rá ❢✡③❡r ❡①✠❣ê♥❝✠✡s ❡ s♦✲

❧✠❝✠✌✡r ❝♦♠♣❧❡♠❡♥✌✡çã♦ s♦❜r❡ ♦ ❡s✌✉❞♦ ♣s✠❝♦ss♦❝✠✡❧ ❞♦ ♣♦s✌✉❧✡♥✌❡

❡s✌r✡♥❣❡✠r♦ à ✡❞♦çã♦✱ ✖á r❡✡❧✠③✡❞♦ ♥♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏ ✲ ✈❡r✠❢✠❝✡❞✡✱ ✡♣ós ❡s✌✉❞♦ r❡✡❧✠③✡❞♦ ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧

✎s✌✡❞✉✡❧✱ ✡ ❝♦♠♣✡✌✠❜✠❧✠❞✡❞❡ ❞✡ ❧❡❣✠s❧✡çã♦ ❡s✌r✡♥❣❡✠r✡ ❝♦♠ ✡ ♥✡❝✠♦✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✼

♥✡❧✱ ✡❧é♠ ❞♦ ♣r❡❡♥❝❤✠♠❡♥✌♦ ♣♦r ♣✡r✌❡ ❞♦s ♣♦s✌✉❧✡♥✌❡s à ♠❡❞✠❞✡

❞♦s r❡q✉✠s✠✌♦s ♦❜✖❡✌✠✈♦s ❡ s✉❜✖❡✌✠✈♦s ♥❡❝❡ssár✠♦s ✡♦ s❡✉ ❞❡❢❡r✠♠❡♥✲

✌♦✱ ✌✡♥✌♦ à ❧✉③ ❞♦ q✉❡ ❞✠s♣õ❡ ❡s✌✡ ✓❡✠ ❝♦♠♦ ❞✡ ❧❡❣✠s❧✡çã♦ ❞♦ ♣✡ís ❞❡

✡❝♦❧❤✠❞✡✱ s❡rá ❡①♣❡❞✠❞♦ ❧✡✉❞♦ ❞❡ ❤✡❜✠❧✠✌✡çã♦ à ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦✲

♥✡❧✱ q✉❡ ✌❡rá ✈✡❧✠❞✡❞❡ ♣♦r✱ ♥♦ ♠á①✠♠♦✱ ✕ ✭✉♠✮ ✡♥♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏✏ ✲ ❞❡ ♣♦ss❡ ❞♦ ❧✡✉❞♦ ❞❡ ❤✡❜✠❧✠✌✡çã♦✱ ♦ ✠♥✌❡r❡ss✡❞♦ s❡rá ✡✉✌♦r✠✲

③✡❞♦ ✡ ❢♦r♠✡❧✠③✡r ♣❡❞✠❞♦ ❞❡ ✡❞♦çã♦ ♣❡r✡♥✌❡ ♦ ☞✉í③♦ ❞✡ ✏♥❢â♥❝✠✡ ❡

❞✡ ☞✉✈❡♥✌✉❞❡ ❞♦ ❧♦❝✡❧ ❡♠ q✉❡ s❡ ❡♥❝♦♥✌r✡ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱

❝♦♥❢♦r♠❡ ✠♥❞✠❝✡çã♦ ❡❢❡✌✉✡❞✡ ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✌✡❞✉✡❧✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✍❡ ✡ ❧❡❣✠s❧✡çã♦ ❞♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ✡ss✠♠ ♦ ✡✉✌♦r✠③✡r✱ ✡❞♠✠✌❡✲s❡

q✉❡ ♦s ♣❡❞✠❞♦s ❞❡ ❤✡❜✠❧✠✌✡çã♦ à ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ s❡✖✡♠ ✠♥✌❡r♠❡✲

❞✠✡❞♦s ♣♦r ♦r❣✡♥✠s♠♦s ❝r❡❞❡♥❝✠✡❞♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✏♥❝✉♠❜❡ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡ ♦ ❝r❡❞❡♥❝✠✡✲

♠❡♥✌♦ ❞❡ ♦r❣✡♥✠s♠♦s ♥✡❝✠♦♥✡✠s ❡ ❡s✌r✡♥❣❡✠r♦s ❡♥❝✡rr❡❣✡❞♦s ❞❡ ✠♥✌❡r✲

♠❡❞✠✡r ♣❡❞✠❞♦s ❞❡ ❤✡❜✠❧✠✌✡çã♦ à ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✱ ❝♦♠ ♣♦s✌❡r✠♦r

❝♦♠✉♥✠❝✡çã♦ às ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ✎s✌✡❞✉✡✠s ❡ ♣✉❜❧✠❝✡çã♦ ♥♦s ór✲

❣ã♦s ♦❢✠❝✠✡✠s ❞❡ ✠♠♣r❡♥s✡ ❡ ❡♠ sí✌✠♦ ♣ró♣r✠♦ ❞✡ ✠♥✌❡r♥❡✌✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✍♦♠❡♥✌❡ s❡rá ✡❞♠✠ssí✈❡❧ ♦ ❝r❡❞❡♥❝✠✡♠❡♥✌♦ ❞❡ ♦r❣✡♥✠s♠♦s q✉❡✿

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ s❡✖✡♠ ♦r✠✉♥❞♦s ❞❡ ♣✡ís❡s q✉❡ r✡✌✠❢✠❝✡r✡♠ ✡ ✟♦♥✈❡♥çã♦ ❞❡➸✡✠✡

❡ ❡s✌❡✖✡♠ ❞❡✈✠❞✡♠❡♥✌❡ ❝r❡❞❡♥❝✠✡❞♦s ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦

♣✡ís ♦♥❞❡ ❡s✌✠✈❡r❡♠ s❡❞✠✡❞♦s ❡ ♥♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ❞♦ ✡❞♦✌✡♥❞♦

♣✡r✡ ✡✌✉✡r ❡♠ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♥♦ ❧r✡s✠❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ s✡✌✠s❢✠③❡r❡♠ ✡s ❝♦♥❞✠çõ❡s ❞❡ ✠♥✌❡❣r✠❞✡❞❡ ♠♦r✡❧✱ ❝♦♠♣❡✌ê♥❝✠✡

♣r♦❢✠ss✠♦♥✡❧✱ ❡①♣❡r✠ê♥❝✠✡ ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❡①✠❣✠❞✡s ♣❡❧♦s ♣✡ís❡s



✷✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

r❡s♣❡❝✌✠✈♦s ❡ ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡❀ ✭✏♥❝❧✉í✲

❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ❢♦r❡♠ q✉✡❧✠❢✠❝✡❞♦s ♣♦r s❡✉s ♣✡❞rõ❡s é✌✠❝♦s ❡ s✉✡ ❢♦r♠✡çã♦ ❡

❡①♣❡r✠ê♥❝✠✡ ♣✡r✡ ✡✌✉✡r ♥✡ ár❡✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✮ ✲ ❝✉♠♣r✠r❡♠ ♦s r❡q✉✠s✠✌♦s ❡①✠❣✠❞♦s ♣❡❧♦ ♦r❞❡♥✡♠❡♥✌♦ ✖✉rí❞✠❝♦

❜r✡s✠❧❡✠r♦ ❡ ♣❡❧✡s ♥♦r♠✡s ❡s✌✡❜❡❧❡❝✠❞✡s ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧

✛❡❞❡r✡❧❧r✡s✠❧❡✠r✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮✮✠❣ê♥❝✠✡

➜ ✹➸ ✜s ♦r❣✡♥✠s♠♦s ❝r❡❞❡♥❝✠✡❞♦s ❞❡✈❡rã♦ ✡✠♥❞✡✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ♣❡rs❡❣✉✠r ✉♥✠❝✡♠❡♥✌❡ ❢✠♥s ♥ã♦ ❧✉❝r✡✌✠✈♦s✱ ♥✡s ❝♦♥❞✠çõ❡s ❡ ❞❡♥✲

✌r♦ ❞♦s ❧✠♠✠✌❡s ❢✠①✡❞♦s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦ ♣✡ís ♦♥❞❡

❡s✌✠✈❡r❡♠ s❡❞✠✡❞♦s✱ ❞♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ❡ ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧

✛❡❞❡r✡❧❧r✡s✠❧❡✠r✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ s❡r ❞✠r✠❣✠❞♦s ❡ ✡❞♠✠♥✠s✌r✡❞♦s ♣♦r ♣❡ss♦✡s q✉✡❧✠❢✠❝✡❞✡s ❡ ❞❡

r❡❝♦♥❤❡❝✠❞✡ ✠❞♦♥❡✠❞✡❞❡ ♠♦r✡❧✱ ❝♦♠ ❝♦♠♣r♦✈✡❞✡ ❢♦r♠✡çã♦ ♦✉ ❡①✲

♣❡r✠ê♥❝✠✡ ♣✡r✡ ✡✌✉✡r ♥✡ ár❡✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✱ ❝✡❞✡s✌r✡❞✡s

♣❡❧♦ ❉❡♣✡r✌✡♠❡♥✌♦ ❞❡ ✚♦❧í❝✠✡ ✛❡❞❡r✡❧ ❡ ✡♣r♦✈✡❞✡s ♣❡❧✡ ✒✉✌♦r✠❞✡✲

❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡✱ ♠❡❞✠✡♥✌❡ ♣✉❜❧✠❝✡çã♦ ❞❡ ♣♦r✌✡r✠✡ ❞♦

ór❣ã♦ ❢❡❞❡r✡❧ ❝♦♠♣❡✌❡♥✌❡❀ ✭✏♥❝❧✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✏✏ ✲ ❡s✌✡r s✉❜♠❡✌✠❞♦s à s✉♣❡r✈✠sã♦ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s

❞♦ ♣✡ís ♦♥❞❡ ❡s✌✠✈❡r❡♠ s❡❞✠✡❞♦s ❡ ♥♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡✱ ✠♥❝❧✉s✠✈❡

q✉✡♥✌♦ à s✉✡ ❝♦♠♣♦s✠çã♦✱ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❡ s✠✌✉✡çã♦ ❢✠♥✡♥❝❡✠r✡❀

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✮ ✲ ✡♣r❡s❡♥✌✡r à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡✱ ✡ ❝✡❞✡

✡♥♦✱ r❡❧✡✌ór✠♦ ❣❡r✡❧ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡s❡♥✈♦❧✈✠❞✡s✱ ❜❡♠ ❝♦♠♦ r❡❧✡✲

✌ór✠♦ ❞❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞✡s ✡❞♦çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❡❢❡✌✉✡❞✡s

♥♦ ♣❡rí♦❞♦✱ ❝✉✖✡ ❝ó♣✠✡ s❡rá ❡♥❝✡♠✠♥❤✡❞✡ ✡♦ ❉❡♣✡r✌✡♠❡♥✌♦ ❞❡ ✚♦✲

❧í❝✠✡ ✛❡❞❡r✡❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾

✮ ✲ ❡♥✈✠✡r r❡❧✡✌ór✠♦ ♣ós✲✡❞♦✌✠✈♦ s❡♠❡s✌r✡❧ ♣✡r✡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✲

✌r✡❧ ✎s✌✡❞✉✡❧✱ ❝♦♠ ❝ó♣✠✡ ♣✡r✡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡✲

s✠❧❡✠r✡✱ ♣❡❧♦ ♣❡rí♦❞♦ ♠í♥✠♠♦ ❞❡ ✗ ✭❞♦✠s✮ ✡♥♦s✳ ✜ ❡♥✈✠♦ ❞♦ r❡❧✡✌ór✠♦

s❡rá ♠✡♥✌✠❞♦ ✡✌é ✡ ✖✉♥✌✡❞✡ ❞❡ ❝ó♣✠✡ ✡✉✌❡♥✌✠❝✡❞✡ ❞♦ r❡❣✠s✌r♦ ❝✠✈✠❧✱

❡s✌✡❜❡❧❡❝❡♥❞♦ ✡ ❝✠❞✡❞✡♥✠✡ ❞♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡ ♣✡r✡ ♦ ✡❞♦✌✡❞♦❀ ✭✏♥✲

❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏ ✲ ✌♦♠✡r ✡s ♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ❣✡r✡♥✌✠r q✉❡ ♦s ✡❞♦✌✡♥✲

✌❡s ❡♥❝✡♠✠♥❤❡♠ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡ ❝ó♣✠✡ ❞✡

❝❡r✌✠❞ã♦ ❞❡ r❡❣✠s✌r♦ ❞❡ ♥✡s❝✠♠❡♥✌♦ ❡s✌r✡♥❣❡✠r✡ ❡ ❞♦ ❝❡r✌✠❢✠❝✡❞♦ ❞❡

♥✡❝✠♦♥✡❧✠❞✡❞❡ ✌ã♦ ❧♦❣♦ ❧❤❡s s❡✖✡♠ ❝♦♥❝❡❞✠❞♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✒ ♥ã♦ ✡♣r❡s❡♥✌✡çã♦ ❞♦s r❡❧✡✌ór✠♦s r❡❢❡r✠❞♦s ♥♦ ➜ ✹➸ ❞❡s✌❡ ✡r✌✠❣♦

♣❡❧♦ ♦r❣✡♥✠s♠♦ ❝r❡❞❡♥❝✠✡❞♦ ♣♦❞❡rá ✡❝✡rr❡✌✡r ✡ s✉s♣❡♥sã♦ ❞❡ s❡✉ ❝r❡✲

❞❡♥❝✠✡♠❡♥✌♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✻➸ ✜ ❝r❡❞❡♥❝✠✡♠❡♥✌♦ ❞❡ ♦r❣✡♥✠s♠♦ ♥✡❝✠♦♥✡❧ ♦✉ ❡s✌r✡♥❣❡✠r♦ ❡♥❝✡rr❡✲

❣✡❞♦ ❞❡ ✠♥✌❡r♠❡❞✠✡r ♣❡❞✠❞♦s ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✌❡rá ✈✡❧✠❞✡❞❡ ❞❡

✗ ✭❞♦✠s✮ ✡♥♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✼➸ ✒ r❡♥♦✈✡çã♦ ❞♦ ❝r❡❞❡♥❝✠✡♠❡♥✌♦ ♣♦❞❡rá s❡r ❝♦♥❝❡❞✠❞✡ ♠❡❞✠✡♥✌❡

r❡q✉❡r✠♠❡♥✌♦ ♣r♦✌♦❝♦❧✡❞♦ ♥✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡

♥♦s ✻✵ ✭s❡ss❡♥✌✡✮ ❞✠✡s ✡♥✌❡r✠♦r❡s ✡♦ ✌ér♠✠♥♦ ❞♦ r❡s♣❡❝✌✠✈♦ ♣r✡③♦ ❞❡

✈✡❧✠❞✡❞❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✔➸ ✒♥✌❡s ❞❡ ✌r✡♥s✠✌✡❞✡ ❡♠ ✖✉❧❣✡❞♦ ✡ ❞❡❝✠sã♦ q✉❡ ❝♦♥❝❡❞❡✉ ✡ ✡❞♦çã♦

✠♥✌❡r♥✡❝✠♦♥✡❧✱ ♥ã♦ s❡rá ♣❡r♠✠✌✠❞✡ ✡ s✡í❞✡ ❞♦ ✡❞♦✌✡♥❞♦ ❞♦ ✌❡rr✠✌ór✠♦

♥✡❝✠♦♥✡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✾➸ ☛r✡♥s✠✌✡❞✡ ❡♠ ✖✉❧❣✡❞♦ ✡ ❞❡❝✠sã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡✌❡r♠✠✲

♥✡rá ✡ ❡①♣❡❞✠çã♦ ❞❡ ✡❧✈✡rá ❝♦♠ ✡✉✌♦r✠③✡çã♦ ❞❡ ✈✠✡❣❡♠✱ ❜❡♠ ❝♦♠♦ ♣✡r✡

♦❜✌❡♥çã♦ ❞❡ ♣✡ss✡♣♦r✌❡✱ ❝♦♥s✌✡♥❞♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ✡s ❝✡r✡❝✌❡rís✌✠✲

❝✡s ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡❞♦✌✡❞♦✱ ❝♦♠♦ ✠❞✡❞❡✱ ❝♦r✱ s❡①♦✱ ❡✈❡♥✌✉✲

✡✠s s✠♥✡✠s ♦✉ ✌r✡ç♦s ♣❡❝✉❧✠✡r❡s✱ ✡ss✠♠ ❝♦♠♦ ❢♦✌♦ r❡❝❡♥✌❡ ❡ ✡ ✡♣♦s✠çã♦

❞✡ ✠♠♣r❡ssã♦ ❞✠❣✠✌✡❧ ❞♦ s❡✉ ♣♦❧❡❣✡r ❞✠r❡✠✌♦✱ ✠♥s✌r✉✠♥❞♦ ♦ ❞♦❝✉♠❡♥✌♦



✸✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❝♦♠ ❝ó♣✠✡ ✡✉✌❡♥✌✠❝✡❞✡ ❞✡ ❞❡❝✠sã♦ ❡ ❝❡r✌✠❞ã♦ ❞❡ ✌râ♥s✠✌♦ ❡♠ ✖✉❧❣✡❞♦✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✵✳ ✒ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡ ♣♦❞❡rá✱ ✡ q✉✡❧q✉❡r ♠♦✲

♠❡♥✌♦✱ s♦❧✠❝✠✌✡r ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ s✠✌✉✡çã♦ ❞✡s ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✲

✌❡s ✡❞♦✌✡❞♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✕✳ ✒ ❝♦❜r✡♥ç✡ ❞❡ ✈✡❧♦r❡s ♣♦r ♣✡r✌❡ ❞♦s ♦r❣✡♥✠s♠♦s ❝r❡❞❡♥❝✠✡❞♦s✱

q✉❡ s❡✖✡♠ ❝♦♥s✠❞❡r✡❞♦s ✡❜✉s✠✈♦s ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧

❧r✡s✠❧❡✠r✡ ❡ q✉❡ ♥ã♦ ❡s✌❡✖✡♠ ❞❡✈✠❞✡♠❡♥✌❡ ❝♦♠♣r♦✈✡❞♦s✱ é ❝✡✉s✡ ❞❡ s❡✉

❞❡s❝r❡❞❡♥❝✠✡♠❡♥✌♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✗✳ ✳♠✡♠❡s♠✡ ♣❡ss♦✡ ♦✉ s❡✉ ❝s♥✖✉❣❡ ♥ã♦ ♣♦❞❡♠ s❡r r❡♣r❡s❡♥✌✡❞♦s

♣♦r ♠✡✠s ❞❡ ✉♠✡ ❡♥✌✠❞✡❞❡ ❝r❡❞❡♥❝✠✡❞✡ ♣✡r✡ ✡✌✉✡r ♥✡ ❝♦♦♣❡r✡çã♦ ❡♠

✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✸✳ ✒ ❤✡❜✠❧✠✌✡çã♦ ❞❡ ♣♦s✌✉❧✡♥✌❡ ❡s✌r✡♥❣❡✠r♦ ♦✉ ❞♦♠✠❝✠❧✠✡❞♦ ❢♦r✡ ❞♦

❧r✡s✠❧ ✌❡rá ✈✡❧✠❞✡❞❡ ♠á①✠♠✡ ❞❡ ✕ ✭✉♠✮ ✡♥♦✱ ♣♦❞❡♥❞♦ s❡r r❡♥♦✈✡❞✡✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✹✳ ➱ ✈❡❞✡❞♦ ♦ ❝♦♥✌✡✌♦ ❞✠r❡✌♦ ❞❡ r❡♣r❡s❡♥✌✡♥✌❡s ❞❡ ♦r❣✡♥✠s♠♦s ❞❡

✡❞♦çã♦✱ ♥✡❝✠♦♥✡✠s ♦✉ ❡s✌r✡♥❣❡✠r♦s✱ ❝♦♠ ❞✠r✠❣❡♥✌❡s ❞❡ ♣r♦❣r✡♠✡s ❞❡

✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦✉ ❢✡♠✠❧✠✡r✱ ✡ss✠♠ ❝♦♠♦ ❝♦♠ ❝r✠✡♥ç✡s ❡

✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❞✠çõ❡s ❞❡ s❡r❡♠ ✡❞♦✌✡❞♦s✱ s❡♠ ✡ ❞❡✈✠❞✡ ✡✉✌♦r✠③✡✲

çã♦ ✖✉❞✠❝✠✡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✺✳ ✒ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡s✠❧❡✠r✡ ♣♦❞❡rá ❧✠♠✠✌✡r ♦✉ s✉s✲

♣❡♥❞❡r ✡ ❝♦♥❝❡ssã♦ ❞❡ ♥♦✈♦s ❝r❡❞❡♥❝✠✡♠❡♥✌♦s s❡♠♣r❡ q✉❡ ✖✉❧❣✡r ♥❡✲

❝❡ssár✠♦✱ ♠❡❞✠✡♥✌❡ ✡✌♦ ✡❞♠✠♥✠s✌r✡✌✠✈♦ ❢✉♥❞✡♠❡♥✌✡❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✗✲✒✳ ➱ ✈❡❞✡❞♦✱ s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❡ ❞❡s❝r❡❞❡♥❝✠✡✲

♠❡♥✌♦✱ ♦ r❡♣✡ss❡ ❞❡ r❡❝✉rs♦s ♣r♦✈❡♥✠❡♥✌❡s ❞❡ ♦r❣✡♥✠s♠♦s ❡s✌r✡♥❣❡✠r♦s

❡♥❝✡rr❡❣✡❞♦s ❞❡ ✠♥✌❡r♠❡❞✠✡r ♣❡❞✠❞♦s ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✡ ♦r❣✡✲

♥✠s♠♦s ♥✡❝✠♦♥✡✠s ♦✉ ✡ ♣❡ss♦✡s ❢ís✠❝✡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✶

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎✈❡♥✌✉✡✠s r❡♣✡ss❡s s♦♠❡♥✌❡ ♣♦❞❡rã♦ s❡r ❡❢❡✌✉✡❞♦s

✈✠✡ ✛✉♥❞♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ ❡s✌✡rã♦ s✉✖❡✠✌♦s

às ❞❡❧✠❜❡r✡çõ❡s ❞♦ r❡s♣❡❝✌✠✈♦ ✟♦♥s❡❧❤♦ ❞❡ ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✗✲❧✳ ✒ ✡❞♦çã♦ ♣♦r ❜r✡s✠❧❡✠r♦ r❡s✠❞❡♥✌❡ ♥♦ ❡①✌❡r✠♦r ❡♠ ♣✡ís r✡✲

✌✠❢✠❝✡♥✌❡ ❞✡ ✟♦♥✈❡♥çã♦ ❞❡ ➸✡✠✡✱ ❝✉✖♦ ♣r♦❝❡ss♦ ❞❡ ✡❞♦çã♦ ✌❡♥❤✡ s✠❞♦

♣r♦❝❡ss✡❞♦ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ❧❡❣✠s❧✡çã♦ ✈✠❣❡♥✌❡ ♥♦ ♣✡ís ❞❡ r❡✲

s✠❞ê♥❝✠✡ ❡ ✡✌❡♥❞✠❞♦ ♦ ❞✠s♣♦s✌♦ ♥✡ ✒❧í♥❡✡ ✢❝➈ ❞♦ ✒r✌✠❣♦ ✕✼ ❞✡ r❡❢❡r✠❞✡

✟♦♥✈❡♥çã♦✱ s❡rá ✡✉✌♦♠✡✌✠❝✡♠❡♥✌❡ r❡❝❡♣❝✠♦♥✡❞✡ ❝♦♠ ♦ r❡✠♥❣r❡ss♦ ♥♦

❧r✡s✠❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✟✡s♦ ♥ã♦ ✌❡♥❤✡ s✠❞♦ ✡✌❡♥❞✠❞♦ ♦ ❞✠s♣♦s✌♦ ♥✡ ✒❧í♥❡✡ ✢❝➈ ❞♦ ✒r✌✠❣♦

✕✼ ❞✡ ✟♦♥✈❡♥çã♦ ❞❡ ➸✡✠✡✱ ❞❡✈❡rá ✡ s❡♥✌❡♥ç✡ s❡r ❤♦♠♦❧♦❣✡❞✡ ♣❡❧♦

✍✉♣❡r✠♦r ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸ ✜ ♣r❡✌❡♥❞❡♥✌❡ ❜r✡s✠❧❡✠r♦ r❡s✠❞❡♥✌❡ ♥♦ ❡①✌❡r✠♦r ❡♠ ♣✡ís ♥ã♦ r✡✌✠❢✠✲

❝✡♥✌❡ ❞✡ ✟♦♥✈❡♥çã♦ ❞❡ ➸✡✠✡✱ ✉♠✡ ✈❡③ r❡✠♥❣r❡ss✡❞♦ ♥♦ ❧r✡s✠❧✱ ❞❡✈❡rá

r❡q✉❡r❡r ✡ ❤♦♠♦❧♦❣✡çã♦ ❞✡ s❡♥✌❡♥ç✡ ❡s✌r✡♥❣❡✠r✡ ♣❡❧♦ ✍✉♣❡r✠♦r ☛r✠❜✉✲

♥✡❧ ❞❡ ☞✉s✌✠ç✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✗✲✟✳ ✘✡s ✡❞♦çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ q✉✡♥❞♦ ♦ ❧r✡s✠❧ ❢♦r ♦ ♣✡ís ❞❡

✡❝♦❧❤✠❞✡✱ ✡ ❞❡❝✠sã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ❞♦ ♣✡ís ❞❡ ♦r✠❣❡♠ ❞✡

❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ❝♦♥❤❡❝✠❞✡ ♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✲

✌✡❞✉✡❧ q✉❡ ✌✠✈❡r ♣r♦❝❡ss✡❞♦ ♦ ♣❡❞✠❞♦ ❞❡ ❤✡❜✠❧✠✌✡çã♦ ❞♦s ♣✡✠s ✡❞♦✌✠✈♦s✱

q✉❡ ❝♦♠✉♥✠❝✡rá ♦ ❢✡✌♦ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❡ ❞❡✌❡r♠✠♥✡rá ✡s

♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s à ❡①♣❡❞✠çã♦ ❞♦ ✟❡r✌✠❢✠❝✡❞♦ ❞❡ ✘✡✌✉r✡❧✠③✡çã♦

✚r♦✈✠sór✠♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✎s✌✡❞✉✡❧✱ ♦✉✈✠❞♦ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱

s♦♠❡♥✌❡ ❞❡✠①✡rá ❞❡ r❡❝♦♥❤❡❝❡r ♦s ❡❢❡✠✌♦s ❞✡q✉❡❧✡ ❞❡❝✠sã♦ s❡ r❡s✌✡r ❞❡✲

♠♦♥s✌r✡❞♦ q✉❡ ✡ ✡❞♦çã♦ é ♠✡♥✠❢❡s✌✡♠❡♥✌❡ ❝♦♥✌rár✠✡ à ♦r❞❡♠ ♣ú❜❧✠❝✡

♦✉ ♥ã♦ ✡✌❡♥❞❡ ✡♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳ ✭✏♥✲

❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✸✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✗➸ ✘✡ ❤✠♣ó✌❡s❡ ❞❡ ♥ã♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞✡ ✡❞♦çã♦✱ ♣r❡✈✠s✌✡ ♥♦ ➜

✕➸ ❞❡s✌❡ ✡r✌✠❣♦✱ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❞❡✈❡rá ✠♠❡❞✠✡✌✡♠❡♥✌❡ r❡q✉❡r❡r

♦ q✉❡ ❢♦r ❞❡ ❞✠r❡✠✌♦ ♣✡r✡ r❡s❣✉✡r❞✡r ♦s ✠♥✌❡r❡ss❡s ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦

✡❞♦❧❡s❝❡♥✌❡✱ ❝♦♠✉♥✠❝✡♥❞♦✲s❡ ✡s ♣r♦✈✠❞ê♥❝✠✡s à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧

✎s✌✡❞✉✡❧✱ q✉❡ ❢✡rá ✡ ❝♦♠✉♥✠❝✡çã♦ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✛❡❞❡r✡❧ ❧r✡✲

s✠❧❡✠r✡ ❡ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ♣✡ís ❞❡ ♦r✠❣❡♠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✺✗✲❉✳ ✘✡s ✡❞♦çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ q✉✡♥❞♦ ♦ ❧r✡s✠❧ ❢♦r ♦ ♣✡ís ❞❡

✡❝♦❧❤✠❞✡ ❡ ✡ ✡❞♦çã♦ ♥ã♦ ✌❡♥❤✡ s✠❞♦ ❞❡❢❡r✠❞✡ ♥♦ ♣✡ís ❞❡ ♦r✠❣❡♠ ♣♦rq✉❡

✡ s✉✡ ❧❡❣✠s❧✡çã♦ ✡ ❞❡❧❡❣✡ ✡♦ ♣✡ís ❞❡ ✡❝♦❧❤✠❞✡✱ ♦✉✱ ✡✠♥❞✡✱ ♥✡ ❤✠♣ó✌❡s❡ ❞❡✱

♠❡s♠♦ ❝♦♠ ❞❡❝✠sã♦✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡ s❡r ♦r✠✉♥❞♦ ❞❡ ♣✡ís q✉❡

♥ã♦ ✌❡♥❤✡ ✡❞❡r✠❞♦ à ✟♦♥✈❡♥çã♦ r❡❢❡r✠❞✡✱ ♦ ♣r♦❝❡ss♦ ❞❡ ✡❞♦çã♦ s❡❣✉✠rá

✡s r❡❣r✡s ❞✡ ✡❞♦çã♦ ♥✡❝✠♦♥✡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

❈�✁✂✄☎✆✝ ✞❈

❉♦❉✐r❡✐✟♦ ✠ ♦☛✉❝❛çã♦✱ ✠♦✉❧✟✉r❛✱ ❛♦♦s♣♦r✟❡ ❡ ❛♦ ♦❛③❡r

✒r✌✳ ✺✸✳ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✌ê♠ ❞✠r❡✠✌♦ à ❡❞✉❝✡çã♦✱ ✈✠s✡♥❞♦

✡♦ ♣❧❡♥♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ s✉✡ ♣❡ss♦✡✱ ♣r❡♣✡r♦ ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡

❝✠❞✡❞✡♥✠✡ ❡ q✉✡❧✠❢✠❝✡çã♦ ♣✡r✡ ♦ ✌r✡❜✡❧❤♦✱ ✡ss❡❣✉r✡♥❞♦✲s❡✲❧❤❡s✿

✏ ✲ ✠❣✉✡❧❞✡❞❡ ❞❡ ❝♦♥❞✠çõ❡s ♣✡r✡ ♦ ✡❝❡ss♦ ❡ ♣❡r♠✡♥ê♥❝✠✡ ♥✡ ❡s❝♦❧✡❀

✏✏ ✲ ❞✠r❡✠✌♦ ❞❡ s❡r r❡s♣❡✠✌✡❞♦ ♣♦r s❡✉s ❡❞✉❝✡❞♦r❡s❀

✏✏✏ ✲ ❞✠r❡✠✌♦ ❞❡ ❝♦♥✌❡s✌✡r ❝r✠✌ér✠♦s ✡✈✡❧✠✡✌✠✈♦s✱ ♣♦❞❡♥❞♦ r❡❝♦rr❡r às

✠♥s✌â♥❝✠✡s ❡s❝♦❧✡r❡s s✉♣❡r✠♦r❡s❀

✏✮ ✲ ❞✠r❡✠✌♦ ❞❡ ♦r❣✡♥✠③✡çã♦ ❡ ♣✡r✌✠❝✠♣✡çã♦ ❡♠ ❡♥✌✠❞✡❞❡s ❡s✌✉❞✡♥✲

✌✠s❀

✮ ✲ ✡❝❡ss♦ à ❡s❝♦❧✡ ♣ú❜❧✠❝✡ ❡ ❣r✡✌✉✠✌✡ ♣ró①✠♠✡ ❞❡ s✉✡ r❡s✠❞ê♥❝✠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ➱ ❞✠r❡✠✌♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡✠s ✌❡r ❝✠ê♥❝✠✡ ❞♦ ♣r♦✲

❝❡ss♦ ♣❡❞✡❣ó❣✠❝♦✱ ❜❡♠ ❝♦♠♦ ♣✡r✌✠❝✠♣✡r ❞✡ ❞❡❢✠♥✠çã♦ ❞✡s ♣r♦♣♦s✌✡s

❡❞✉❝✡❝✠♦♥✡✠s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✸

✒r✌✳ ✺✹✳ ➱ ❞❡✈❡r ❞♦ ✎s✌✡❞♦ ✡ss❡❣✉r✡r à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✿

✏ ✲ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧✱ ♦❜r✠❣✡✌ór✠♦ ❡ ❣r✡✌✉✠✌♦✱ ✠♥❝❧✉s✠✈❡ ♣✡r✡ ♦s

q✉❡ ✡ ❡❧❡ ♥ã♦ ✌✠✈❡r✡♠ ✡❝❡ss♦ ♥✡ ✠❞✡❞❡ ♣ró♣r✠✡❀

✏✏ ✲ ♣r♦❣r❡ss✠✈✡ ❡①✌❡♥sã♦ ❞✡ ♦❜r✠❣✡✌♦r✠❡❞✡❞❡ ❡ ❣r✡✌✉✠❞✡❞❡ ✡♦ ❡♥✲

s✠♥♦ ♠é❞✠♦❀

✏✏✏ ✲ ✡✌❡♥❞✠♠❡♥✌♦ ❡❞✉❝✡❝✠♦♥✡❧ ❡s♣❡❝✠✡❧✠③✡❞♦ ✡♦s ♣♦r✌✡❞♦r❡s ❞❡ ❞❡✲

❢✠❝✠ê♥❝✠✡✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ♥✡ r❡❞❡ r❡❣✉❧✡r ❞❡ ❡♥s✠♥♦❀

✏✮ ✲ ✡✌❡♥❞✠♠❡♥✌♦ ❡♠ ❝r❡❝❤❡ ❡ ♣ré✲❡s❝♦❧✡ às ❝r✠✡♥ç✡s ❞❡ ③❡r♦ ✡ s❡✠s

✡♥♦s ❞❡ ✠❞✡❞❡❀

✮ ✲ ✡❝❡ss♦ ✡♦s ♥í✈❡✠s ♠✡✠s ❡❧❡✈✡❞♦s ❞♦ ❡♥s✠♥♦✱ ❞✡ ♣❡sq✉✠s✡ ❡ ❞✡

❝r✠✡çã♦ ✡r✌ís✌✠❝✡✱ s❡❣✉♥❞♦ ✡ ❝✡♣✡❝✠❞✡❞❡ ❞❡ ❝✡❞✡ ✉♠❀

✮✏ ✲ ♦❢❡r✌✡ ❞❡ ❡♥s✠♥♦ ♥♦✌✉r♥♦ r❡❣✉❧✡r✱ ✡❞❡q✉✡❞♦ às ❝♦♥❞✠çõ❡s ❞♦

✡❞♦❧❡s❝❡♥✌❡ ✌r✡❜✡❧❤✡❞♦r❀

✮✏✏ ✲ ✡✌❡♥❞✠♠❡♥✌♦ ♥♦ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧✱ ✡✌r✡✈és ❞❡ ♣r♦❣r✡♠✡s

s✉♣❧❡♠❡♥✌✡r❡s ❞❡ ♠✡✌❡r✠✡❧ ❞✠❞á✌✠❝♦✲❡s❝♦❧✡r✱ ✌r✡♥s♣♦r✌❡✱ ✡❧✠♠❡♥✌✡✲

çã♦ ❡ ✡ss✠s✌ê♥❝✠✡ à s✡ú❞❡✳

➜ ✕➸ ✜ ✡❝❡ss♦ ✡♦ ❡♥s✠♥♦ ♦❜r✠❣✡✌ór✠♦ ❡ ❣r✡✌✉✠✌♦ é ❞✠r❡✠✌♦ ♣ú❜❧✠❝♦ s✉❜✲

✖❡✌✠✈♦✳

➜ ✗➸ ✜ ♥ã♦ ♦❢❡r❡❝✠♠❡♥✌♦ ❞♦ ❡♥s✠♥♦ ♦❜r✠❣✡✌ór✠♦ ♣❡❧♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ♦✉

s✉✡ ♦❢❡r✌✡ ✠rr❡❣✉❧✡r ✠♠♣♦r✌✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✲

✌❡♥✌❡✳

➜ ✸➸ ✟♦♠♣❡✌❡ ✡♦ ♣♦❞❡r ♣ú❜❧✠❝♦ r❡❝❡♥s❡✡r ♦s ❡❞✉❝✡♥❞♦s ♥♦ ❡♥s✠♥♦ ❢✉♥✲

❞✡♠❡♥✌✡❧✱ ❢✡③❡r✲❧❤❡s ✡ ❝❤✡♠✡❞✡ ❡ ③❡❧✡r✱ ✖✉♥✌♦ ✡♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱

♣❡❧✡ ❢r❡qqê♥❝✠✡ à ❡s❝♦❧✡✳

✒r✌✳ ✺✺✳ ✜s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ✌ê♠ ✡ ♦❜r✠❣✡çã♦ ❞❡ ♠✡✌r✠❝✉❧✡r s❡✉s

❢✠❧❤♦s ♦✉ ♣✉♣✠❧♦s ♥✡ r❡❞❡ r❡❣✉❧✡r ❞❡ ❡♥s✠♥♦✳

✒r✌✳ ✺✻✳ ✜s ❞✠r✠❣❡♥✌❡s ❞❡ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❞❡ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧ ❝♦✲

♠✉♥✠❝✡rã♦ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦s ❝✡s♦s ❞❡✿



✸✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏ ✲ ♠✡✉s✲✌r✡✌♦s ❡♥✈♦❧✈❡♥❞♦ s❡✉s ✡❧✉♥♦s❀

✏✏ ✲ r❡✠✌❡r✡çã♦ ❞❡ ❢✡❧✌✡s ✠♥✖✉s✌✠❢✠❝✡❞✡s ❡ ❞❡ ❡✈✡sã♦ ❡s❝♦❧✡r✱ ❡s❣♦✌✡❞♦s

♦s r❡❝✉rs♦s ❡s❝♦❧✡r❡s❀

✏✏✏ ✲ ❡❧❡✈✡❞♦s ♥í✈❡✠s ❞❡ r❡♣❡✌ê♥❝✠✡✳

✒r✌✳ ✺✼✳ ✜ ♣♦❞❡r ♣ú❜❧✠❝♦ ❡s✌✠♠✉❧✡rá ♣❡sq✉✠s✡s✱ ❡①♣❡r✠ê♥❝✠✡s ❡ ♥♦✈✡s

♣r♦♣♦s✌✡s r❡❧✡✌✠✈✡s ✡ ❝✡❧❡♥❞ár✠♦✱ s❡r✠✡çã♦✱ ❝✉rrí❝✉❧♦✱ ♠❡✌♦❞♦❧♦❣✠✡✱ ❞✠✲

❞á✌✠❝✡ ❡ ✡✈✡❧✠✡çã♦✱ ❝♦♠ ✈✠s✌✡s à ✠♥s❡rçã♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s

❡①❝❧✉í❞♦s ❞♦ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧ ♦❜r✠❣✡✌ór✠♦✳

✒r✌✳ ✺✔✳ ✘♦ ♣r♦❝❡ss♦ ❡❞✉❝✡❝✠♦♥✡❧ r❡s♣❡✠✌✡r✲s❡✲ã♦ ♦s ✈✡❧♦r❡s ❝✉❧✌✉r✡✠s✱

✡r✌ís✌✠❝♦s ❡ ❤✠s✌ór✠❝♦s ♣ró♣r✠♦s ❞♦ ❝♦♥✌❡①✌♦ s♦❝✠✡❧ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✱ ❣✡r✡♥✌✠♥❞♦✲s❡ ✡ ❡s✌❡s ✡ ❧✠❜❡r❞✡❞❡ ❞✡ ❝r✠✡çã♦ ❡ ♦ ✡❝❡ss♦ às

❢♦♥✌❡s ❞❡ ❝✉❧✌✉r✡✳

✒r✌✳ ✺✾✳ ✜s ♠✉♥✠❝í♣✠♦s✱ ❝♦♠ ✡♣♦✠♦ ❞♦s ❡s✌✡❞♦s ❡ ❞✡ ✳♥✠ã♦✱ ❡s✌✠♠✉❧✡✲

rã♦ ❡ ❢✡❝✠❧✠✌✡rã♦ ✡ ❞❡s✌✠♥✡çã♦ ❞❡ r❡❝✉rs♦s ❡ ❡s♣✡ç♦s ♣✡r✡ ♣r♦❣r✡♠✡çõ❡s

❝✉❧✌✉r✡✠s✱ ❡s♣♦r✌✠✈✡s ❡ ❞❡ ❧✡③❡r ✈♦❧✌✡❞✡s ♣✡r✡ ✡ ✠♥❢â♥❝✠✡ ❡ ✡ ✖✉✈❡♥✌✉❞❡✳

❈�✁✂✄☎✆✝❈

❉♦❉✐r❡✐✟♦ ✠ ♦r♦❢✐ss✐♦♥❛❧✐③❛çã♦ ❡ ✠ ♦r♦✟❡çã♦ ♥♦�r❛❜❛❧❤♦

✒r✌✳ ✻✵✳ ➱ ♣r♦✠❜✠❞♦ q✉✡❧q✉❡r ✌r✡❜✡❧❤♦ ✡ ♠❡♥♦r❡s ❞❡ q✉✡✌♦r③❡ ✡♥♦s ❞❡

✠❞✡❞❡✱ s✡❧✈♦ ♥✡ ❝♦♥❞✠çã♦ ❞❡ ✡♣r❡♥❞✠③✳ ✭✮✠❞❡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✮

✒r✌✳ ✻✕✳ ✒ ♣r♦✌❡çã♦ ✡♦ ✌r✡❜✡❧❤♦ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s é r❡❣✉❧✡❞✡ ♣♦r ❧❡❣✠s✲

❧✡çã♦ ❡s♣❡❝✠✡❧✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ ❞✠s♣♦s✌♦ ♥❡s✌✡ ✓❡✠✳

✒r✌✳ ✻✗✳ ✟♦♥s✠❞❡r✡✲s❡ ✡♣r❡♥❞✠③✡❣❡♠ ✡ ❢♦r♠✡çã♦ ✌é❝♥✠❝♦✲♣r♦❢✠ss✠♦♥✡❧

♠✠♥✠s✌r✡❞✡ s❡❣✉♥❞♦ ✡s ❞✠r❡✌r✠③❡s ❡ ❜✡s❡s ❞✡ ❧❡❣✠s❧✡çã♦ ❞❡ ❡❞✉❝✡çã♦ ❡♠

✈✠❣♦r✳

✒r✌✳ ✻✸✳ ✒ ❢♦r♠✡çã♦ ✌é❝♥✠❝♦✲♣r♦❢✠ss✠♦♥✡❧ ♦❜❡❞❡❝❡rá ✡♦s s❡❣✉✠♥✌❡s

♣r✠♥❝í♣✠♦s✿

✏ ✲ ❣✡r✡♥✌✠✡ ❞❡ ✡❝❡ss♦ ❡ ❢r❡qqê♥❝✠✡ ♦❜r✠❣✡✌ór✠✡ ✡♦ ❡♥s✠♥♦ r❡❣✉❧✡r❀

✏✏ ✲ ✡✌✠✈✠❞✡❞❡ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✺

✏✏✏ ✲ ❤♦rár✠♦ ❡s♣❡❝✠✡❧ ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡s ✡✌✠✈✠❞✡❞❡s✳

✒r✌✳ ✻✹✳ ✒♦ ✡❞♦❧❡s❝❡♥✌❡ ✡✌é q✉✡✌♦r③❡ ✡♥♦s ❞❡ ✠❞✡❞❡ é ✡ss❡❣✉r✡❞✡ ❜♦❧s✡

❞❡ ✡♣r❡♥❞✠③✡❣❡♠✳

✒r✌✳ ✻✺✳ ✒♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♣r❡♥❞✠③✱ ♠✡✠♦r ❞❡ q✉✡✌♦r③❡ ✡♥♦s✱ sã♦ ✡ss❡❣✉✲

r✡❞♦s ♦s ❞✠r❡✠✌♦s ✌r✡❜✡❧❤✠s✌✡s ❡ ♣r❡✈✠❞❡♥❝✠ár✠♦s✳

✒r✌✳ ✻✻✳ ✒♦ ✡❞♦❧❡s❝❡♥✌❡ ♣♦r✌✡❞♦r ❞❡ ❞❡❢✠❝✠ê♥❝✠✡ é ✡ss❡❣✉r✡❞♦ ✌r✡❜✡❧❤♦

♣r♦✌❡❣✠❞♦✳

✒r✌✳ ✻✼✳ ✒♦ ✡❞♦❧❡s❝❡♥✌❡ ❡♠♣r❡❣✡❞♦✱ ✡♣r❡♥❞✠③✱ ❡♠ r❡❣✠♠❡ ❢✡♠✠❧✠✡r ❞❡

✌r✡❜✡❧❤♦✱ ✡❧✉♥♦ ❞❡ ❡s❝♦❧✡ ✌é❝♥✠❝✡✱ ✡ss✠s✌✠❞♦ ❡♠ ❡♥✌✠❞✡❞❡ ❣♦✈❡r♥✡♠❡♥✲

✌✡❧ ♦✉ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡❧✱ é ✈❡❞✡❞♦ ✌r✡❜✡❧❤♦✿

✏ ✲ ♥♦✌✉r♥♦✱ r❡✡❧✠③✡❞♦ ❡♥✌r❡ ✡s ✈✠♥✌❡ ❡ ❞✉✡s ❤♦r✡s ❞❡ ✉♠ ❞✠✡ ❡ ✡s

❝✠♥❝♦ ❤♦r✡s ❞♦ ❞✠✡ s❡❣✉✠♥✌❡❀

✏✏ ✲ ♣❡r✠❣♦s♦✱ ✠♥s✡❧✉❜r❡ ♦✉ ♣❡♥♦s♦❀

✏✏✏ ✲ r❡✡❧✠③✡❞♦ ❡♠ ❧♦❝✡✠s ♣r❡✖✉❞✠❝✠✡✠s à s✉✡ ❢♦r♠✡çã♦ ❡ ✡♦ s❡✉ ❞❡✲

s❡♥✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱ ♣síq✉✠❝♦✱ ♠♦r✡❧ ❡ s♦❝✠✡❧❀

✏✮ ✲ r❡✡❧✠③✡❞♦ ❡♠ ❤♦rár✠♦s ❡ ❧♦❝✡✠s q✉❡ ♥ã♦ ♣❡r♠✠✌✡♠ ✡ ❢r❡qqê♥❝✠✡

à ❡s❝♦❧✡✳

✒r✌✳ ✻✔✳ ✜ ♣r♦❣r✡♠✡ s♦❝✠✡❧ q✉❡ ✌❡♥❤✡ ♣♦r ❜✡s❡ ♦ ✌r✡❜✡❧❤♦ ❡❞✉❝✡✌✠✈♦✱

s♦❜ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞❡ ❡♥✌✠❞✡❞❡ ❣♦✈❡r♥✡♠❡♥✌✡❧ ♦✉ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✲

✌✡❧ s❡♠ ❢✠♥s ❧✉❝r✡✌✠✈♦s✱ ❞❡✈❡rá ✡ss❡❣✉r✡r ✡♦ ✡❞♦❧❡s❝❡♥✌❡ q✉❡ ❞❡❧❡ ♣✡r✲

✌✠❝✠♣❡ ❝♦♥❞✠çõ❡s ❞❡ ❝✡♣✡❝✠✌✡çã♦ ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞❡ ✡✌✠✈✠❞✡❞❡ r❡❣✉❧✡r

r❡♠✉♥❡r✡❞✡✳

➜ ✕➸ ✎♥✌❡♥❞❡✲s❡ ♣♦r ✌r✡❜✡❧❤♦ ❡❞✉❝✡✌✠✈♦ ✡ ✡✌✠✈✠❞✡❞❡ ❧✡❜♦r✡❧ ❡♠ q✉❡ ✡s

❡①✠❣ê♥❝✠✡s ♣❡❞✡❣ó❣✠❝✡s r❡❧✡✌✠✈✡s ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣❡ss♦✡❧ ❡ s♦❝✠✡❧

❞♦ ❡❞✉❝✡♥❞♦ ♣r❡✈✡❧❡❝❡♠ s♦❜r❡ ♦ ✡s♣❡❝✌♦ ♣r♦❞✉✌✠✈♦✳

➜ ✗➸ ✒ r❡♠✉♥❡r✡çã♦ q✉❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ r❡❝❡❜❡ ♣❡❧♦ ✌r✡❜✡❧❤♦ ❡❢❡✌✉✡❞♦

♦✉ ✡ ♣✡r✌✠❝✠♣✡çã♦ ♥✡ ✈❡♥❞✡ ❞♦s ♣r♦❞✉✌♦s ❞❡ s❡✉ ✌r✡❜✡❧❤♦ ♥ã♦ ❞❡s❢✠❣✉r✡

♦ ❝✡rá✌❡r ❡❞✉❝✡✌✠✈♦✳



✸✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✻✾✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ✌❡♠ ❞✠r❡✠✌♦ à ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦ ❡ à ♣r♦✌❡çã♦ ♥♦

✌r✡❜✡❧❤♦✱ ♦❜s❡r✈✡❞♦s ♦s s❡❣✉✠♥✌❡s ✡s♣❡❝✌♦s✱ ❡♥✌r❡ ♦✉✌r♦s✿

✏ ✲ r❡s♣❡✠✌♦ à ❝♦♥❞✠çã♦ ♣❡❝✉❧✠✡r ❞❡ ♣❡ss♦✡ ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦❀

✏✏ ✲ ❝✡♣✡❝✠✌✡çã♦ ♣r♦❢✠ss✠♦♥✡❧ ✡❞❡q✉✡❞✡ ✡♦ ♠❡r❝✡❞♦ ❞❡ ✌r✡❜✡❧❤♦✳

❚✎✏✑✒✗ ✛✛✛

✦✧ ✯✰✮✈✮✲✬ã✫

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✼✵✳ ➱ ❞❡✈❡r ❞❡ ✌♦❞♦s ♣r❡✈❡♥✠r ✡ ♦❝♦rrê♥❝✠✡ ❞❡ ✡♠❡✡ç✡ ♦✉ ✈✠♦❧✡çã♦

❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✼✕✳ ✒ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✌ê♠ ❞✠r❡✠✌♦ ✡ ✠♥❢♦r♠✡çã♦✱ ❝✉❧✌✉r✡✱

❧✡③❡r✱ ❡s♣♦r✌❡s✱ ❞✠✈❡rsõ❡s✱ ❡s♣❡✌á❝✉❧♦s ❡ ♣r♦❞✉✌♦s ❡ s❡r✈✠ç♦s q✉❡ r❡s♣❡✠✲

✌❡♠ s✉✡ ❝♦♥❞✠çã♦ ♣❡❝✉❧✠✡r ❞❡ ♣❡ss♦✡ ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✳

✒r✌✳ ✼✗✳ ✒s ♦❜r✠❣✡çõ❡s ♣r❡✈✠s✌✡s ♥❡s✌✡ ✓❡✠ ♥ã♦ ❡①❝❧✉❡♠ ❞✡ ♣r❡✈❡♥çã♦

❡s♣❡❝✠✡❧ ♦✉✌r✡s ❞❡❝♦rr❡♥✌❡s ❞♦s ♣r✠♥❝í♣✠♦s ♣♦r ❡❧✡ ✡❞♦✌✡❞♦s✳

✒r✌✳ ✼✸✳ ✒ ✠♥♦❜s❡r✈â♥❝✠✡ ❞✡s ♥♦r♠✡s ❞❡ ♣r❡✈❡♥çã♦ ✠♠♣♦r✌✡rá ❡♠ r❡s✲

♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ♣❡ss♦✡ ❢ís✠❝✡ ♦✉ ✖✉rí❞✠❝✡✱ ♥♦s ✌❡r♠♦s ❞❡s✌✡ ✓❡✠✳

❈�✁✂✄☎✆✝ ✞✞

❉❛ ♦r❡✈❡♥çã♦♦s♣❡❝✐❛❧

☞✤✣✢� ✥

❉✗ ✛✙☞✒✄✎✗✑☛✒✱ ✟✌✔✘✌✄✗✱ ✓✗✡✂✄✱ ✎✜✁✒✄✘✂✜✱ ❉✛✠✂✄✜✏✂✜ ✂

✎✜✁✂✘✟✓✌✔✒✜

✒r✌✳ ✼✹✳ ✜ ♣♦❞❡r ♣ú❜❧✠❝♦✱ ✡✌r✡✈és ❞♦ ór❣ã♦ ❝♦♠♣❡✌❡♥✌❡✱ r❡❣✉❧✡rá ✡s

❞✠✈❡rsõ❡s ❡ ❡s♣❡✌á❝✉❧♦s ♣ú❜❧✠❝♦s✱ ✠♥❢♦r♠✡♥❞♦ s♦❜r❡ ✡ ♥✡✌✉r❡③✡ ❞❡❧❡s✱

✡s ❢✡✠①✡s ❡✌ár✠✡s ✡ q✉❡ ♥ã♦ s❡ r❡❝♦♠❡♥❞❡♠✱ ❧♦❝✡✠s ❡ ❤♦rár✠♦s ❡♠ q✉❡ s✉✡

✡♣r❡s❡♥✌✡çã♦ s❡ ♠♦s✌r❡ ✠♥✡❞❡q✉✡❞✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✼

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s r❡s♣♦♥sá✈❡✠s ♣❡❧✡s ❞✠✈❡rsõ❡s ❡ ❡s♣❡✌á❝✉❧♦s ♣ú❜❧✠✲

❝♦s ❞❡✈❡rã♦ ✡❢✠①✡r✱ ❡♠ ❧✉❣✡r ✈✠sí✈❡❧ ❡ ❞❡ ❢á❝✠❧ ✡❝❡ss♦✱ à ❡♥✌r✡❞✡ ❞♦ ❧♦❝✡❧

❞❡ ❡①✠❜✠çã♦✱ ✠♥❢♦r♠✡çã♦ ❞❡s✌✡❝✡❞✡ s♦❜r❡ ✡ ♥✡✌✉r❡③✡ ❞♦ ❡s♣❡✌á❝✉❧♦ ❡ ✡

❢✡✠①✡ ❡✌ár✠✡ ❡s♣❡❝✠❢✠❝✡❞✡ ♥♦ ❝❡r✌✠❢✠❝✡❞♦ ❞❡ ❝❧✡ss✠❢✠❝✡çã♦✳

✒r✌✳ ✼✺✳ ☛♦❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✌❡rá ✡❝❡ss♦ às ❞✠✈❡rsõ❡s ❡ ❡s♣❡✌á✲

❝✉❧♦s ♣ú❜❧✠❝♦s ❝❧✡ss✠❢✠❝✡❞♦s ❝♦♠♦ ✡❞❡q✉✡❞♦s à s✉✡ ❢✡✠①✡ ❡✌ár✠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ❝r✠✡♥ç✡s ♠❡♥♦r❡s ❞❡ ❞❡③ ✡♥♦s s♦♠❡♥✌❡ ♣♦❞❡rã♦

✠♥❣r❡ss✡r ❡ ♣❡r♠✡♥❡❝❡r ♥♦s ❧♦❝✡✠s ❞❡ ✡♣r❡s❡♥✌✡çã♦ ♦✉ ❡①✠❜✠çã♦ q✉✡♥❞♦

✡❝♦♠♣✡♥❤✡❞✡s ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

✒r✌✳ ✼✻✳ ✒s ❡♠✠ss♦r✡s ❞❡ rá❞✠♦ ❡ ✌❡❧❡✈✠sã♦ s♦♠❡♥✌❡ ❡①✠❜✠rã♦✱ ♥♦ ❤♦rár✠♦

r❡❝♦♠❡♥❞✡❞♦ ♣✡r✡ ♦ ♣ú❜❧✠❝♦ ✠♥❢✡♥✌♦ ✖✉✈❡♥✠❧✱ ♣r♦❣r✡♠✡s ❝♦♠ ❢✠♥✡❧✠❞✡✲

❞❡s ❡❞✉❝✡✌✠✈✡s✱ ✡r✌ís✌✠❝✡s✱ ❝✉❧✌✉r✡✠s ❡ ✠♥❢♦r♠✡✌✠✈✡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘❡♥❤✉♠ ❡s♣❡✌á❝✉❧♦ s❡rá ✡♣r❡s❡♥✌✡❞♦ ♦✉ ✡♥✉♥❝✠✡❞♦

s❡♠ ✡✈✠s♦ ❞❡ s✉✡ ❝❧✡ss✠❢✠❝✡çã♦✱ ✡♥✌❡s ❞❡ s✉✡ ✌r✡♥s♠✠ssã♦✱ ✡♣r❡s❡♥✌✡çã♦

♦✉ ❡①✠❜✠çã♦✳

✒r✌✳ ✼✼✳ ✜s ♣r♦♣r✠❡✌ár✠♦s✱ ❞✠r❡✌♦r❡s✱ ❣❡r❡♥✌❡s ❡ ❢✉♥❝✠♦♥ár✠♦s ❞❡ ❡♠✲

♣r❡s✡s q✉❡ ❡①♣❧♦r❡♠ ✡ ✈❡♥❞✡ ♦✉ ✡❧✉❣✉❡❧ ❞❡ ❢✠✌✡s ❞❡ ♣r♦❣r✡♠✡çã♦ ❡♠

✈í❞❡♦ ❝✉✠❞✡rã♦ ♣✡r✡ q✉❡ ♥ã♦ ❤✡✖✡ ✈❡♥❞✡ ♦✉ ❧♦❝✡çã♦ ❡♠ ❞❡s✡❝♦r❞♦ ❝♦♠

✡ ❝❧✡ss✠❢✠❝✡çã♦ ✡✌r✠❜✉í❞✡ ♣❡❧♦ ór❣ã♦ ❝♦♠♣❡✌❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ❢✠✌✡s ✡ q✉❡ ✡❧✉❞❡ ❡s✌❡ ✡r✌✠❣♦ ❞❡✈❡rã♦ ❡①✠❜✠r✱ ♥♦

✠♥✈ó❧✉❝r♦✱ ✠♥❢♦r♠✡çã♦ s♦❜r❡ ✡ ♥✡✌✉r❡③✡ ❞✡ ♦❜r✡ ❡ ✡ ❢✡✠①✡ ❡✌ár✠✡ ✡ q✉❡

s❡ ❞❡s✌✠♥✡♠✳

✒r✌✳ ✼✔✳ ✒s r❡✈✠s✌✡s ❡ ♣✉❜❧✠❝✡çõ❡s ❝♦♥✌❡♥❞♦ ♠✡✌❡r✠✡❧ ✠♠♣ró♣r✠♦ ♦✉

✠♥✡❞❡q✉✡❞♦ ✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❞❡✈❡rã♦ s❡r ❝♦♠❡r❝✠✡❧✠③✡❞✡s ❡♠

❡♠❜✡❧✡❣❡♠ ❧✡❝r✡❞✡✱ ❝♦♠ ✡ ✡❞✈❡r✌ê♥❝✠✡ ❞❡ s❡✉ ❝♦♥✌❡ú❞♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ❡❞✠✌♦r✡s ❝✉✠❞✡rã♦ ♣✡r✡ q✉❡ ✡s ❝✡♣✡s q✉❡ ❝♦♥✌❡✲

♥❤✡♠ ♠❡♥s✡❣❡♥s ♣♦r♥♦❣rá❢✠❝✡s ♦✉ ♦❜s❝❡♥✡s s❡✖✡♠ ♣r♦✌❡❣✠❞✡s ❝♦♠

❡♠❜✡❧✡❣❡♠ ♦♣✡❝✡✳

✒r✌✳ ✼✾✳ ✒s r❡✈✠s✌✡s ❡ ♣✉❜❧✠❝✡çõ❡s ❞❡s✌✠♥✡❞✡s ✡♦ ♣ú❜❧✠❝♦ ✠♥❢✡♥✌♦✲✖✉✈❡✲

♥✠❧ ♥ã♦ ♣♦❞❡rã♦ ❝♦♥✌❡r ✠❧✉s✌r✡çõ❡s✱ ❢♦✌♦❣r✡❢✠✡s✱ ❧❡❣❡♥❞✡s✱ ❝rs♥✠❝✡s ♦✉



✸✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✡♥ú♥❝✠♦s ❞❡ ❜❡❜✠❞✡s ✡❧❝♦ó❧✠❝✡s✱ ✌✡❜✡❝♦✱ ✡r♠✡s ❡ ♠✉♥✠çõ❡s✱ ❡ ❞❡✈❡rã♦

r❡s♣❡✠✌✡r ♦s ✈✡❧♦r❡s é✌✠❝♦s ❡ s♦❝✠✡✠s ❞✡ ♣❡ss♦✡ ❡ ❞✡ ❢✡♠í❧✠✡✳

✒r✌✳ ✔✵✳ ✜s r❡s♣♦♥sá✈❡✠s ♣♦r ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s q✉❡ ❡①♣❧♦r❡♠ ❝♦♠❡r✲

❝✠✡❧♠❡♥✌❡ ❜✠❧❤✡r✱ s✠♥✉❝✡ ♦✉ ❝♦♥❣ê♥❡r❡ ♦✉ ♣♦r ❝✡s✡s ❞❡ ✖♦❣♦s✱ ✡ss✠♠

❡♥✌❡♥❞✠❞✡s ✡s q✉❡ r❡✡❧✠③❡ ✡♣♦s✌✡s✱ ✡✠♥❞✡ q✉❡ ❡✈❡♥✌✉✡❧♠❡♥✌❡✱ ❝✉✠❞✡rã♦

♣✡r✡ q✉❡ ♥ã♦ s❡✖✡ ♣❡r♠✠✌✠❞✡ ✡ ❡♥✌r✡❞✡ ❡ ✡ ♣❡r♠✡♥ê♥❝✠✡ ❞❡ ❝r✠✡♥ç✡s ❡

✡❞♦❧❡s❝❡♥✌❡s ♥♦ ❧♦❝✡❧✱ ✡❢✠①✡♥❞♦ ✡✈✠s♦ ♣✡r✡ ♦r✠❡♥✌✡çã♦ ❞♦ ♣ú❜❧✠❝♦✳

☞✤✣✢� ✥✥

❉✒✜ ✚✄✒✚✌✘✒✜ ✂ ✍✂✄✠✛✑✒✜

✒r✌✳ ✔✕✳ ➱ ♣r♦✠❜✠❞✡ ✡ ✈❡♥❞✡ à ❝r✠✡♥ç✡ ♦✉ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✿

✏ ✲ ✡r♠✡s✱ ♠✉♥✠çõ❡s ❡ ❡①♣❧♦s✠✈♦s❀

✏✏ ✲ ❜❡❜✠❞✡s ✡❧❝♦ó❧✠❝✡s❀

✏✏✏ ✲ ♣r♦❞✉✌♦s ❝✉✖♦s ❝♦♠♣♦♥❡♥✌❡s ♣♦ss✡♠ ❝✡✉s✡r ❞❡♣❡♥❞ê♥❝✠✡ ❢ís✠✲

❝✡ ♦✉ ♣síq✉✠❝✡ ✡✠♥❞✡ q✉❡ ♣♦r ✉✌✠❧✠③✡çã♦ ✠♥❞❡✈✠❞✡❀

✏✮ ✲ ❢♦❣♦s ❞❡ ❡s✌✡♠♣✠❞♦ ❡ ❞❡ ✡r✌✠❢í❝✠♦✱ ❡①❝❡✌♦ ✡q✉❡❧❡s q✉❡ ♣❡❧♦

s❡✉ r❡❞✉③✠❞♦ ♣♦✌❡♥❝✠✡❧ s❡✖✡♠ ✠♥❝✡♣✡③❡s ❞❡ ♣r♦✈♦❝✡r q✉✡❧q✉❡r ❞✡♥♦

❢ís✠❝♦ ❡♠ ❝✡s♦ ❞❡ ✉✌✠❧✠③✡çã♦ ✠♥❞❡✈✠❞✡❀

✮ ✲ r❡✈✠s✌✡s ❡ ♣✉❜❧✠❝✡çõ❡s ✡ q✉❡ ✡❧✉❞❡ ♦ ✡r✌✳ ✼✔❀

✮✏ ✲ ❜✠❧❤❡✌❡s ❧♦✌ér✠❝♦s ❡ ❡q✉✠✈✡❧❡♥✌❡s✳

✒r✌✳ ✔✗✳ ➱ ♣r♦✠❜✠❞✡ ✡ ❤♦s♣❡❞✡❣❡♠ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❤♦✌❡❧✱

♠♦✌❡❧✱ ♣❡♥sã♦ ♦✉ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❝♦♥❣ê♥❡r❡✱ s✡❧✈♦ s❡ ✡✉✌♦r✠③✡❞♦ ♦✉

✡❝♦♠♣✡♥❤✡❞♦ ♣❡❧♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

☞✤✣✢� ✥✥✥

❉✗ ✒✌✘✒✄✛✡✗✑☛✒ ✁✗✄✗ ✮✛✗✞✗✄

✒r✌✳ ✔✸✳ ✘❡♥❤✉♠✡ ❝r✠✡♥ç✡ ♣♦❞❡rá ✈✠✡✖✡r ♣✡r✡ ❢♦r✡ ❞✡ ❝♦♠✡r❝✡ ♦♥❞❡

r❡s✠❞❡✱ ❞❡s✡❝♦♠♣✡♥❤✡❞✡ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ s❡♠ ❡①♣r❡ss✡ ✡✉✌♦✲

r✠③✡çã♦ ✖✉❞✠❝✠✡❧✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✾

➜ ✕➸ ✒ ✡✉✌♦r✠③✡çã♦ ♥ã♦ s❡rá ❡①✠❣✠❞✡ q✉✡♥❞♦✿

✡✮ ✌r✡✌✡r✲s❡ ❞❡ ❝♦♠✡r❝✡ ❝♦♥✌í❣✉✡ à ❞✡ r❡s✠❞ê♥❝✠✡ ❞✡ ❝r✠✡♥ç✡✱ s❡ ♥✡

♠❡s♠✡ ✉♥✠❞✡❞❡ ❞✡ ✛❡❞❡r✡çã♦✱ ♦✉ ✠♥❝❧✉í❞✡ ♥✡ ♠❡s♠✡ r❡❣✠ã♦ ♠❡✲

✌r♦♣♦❧✠✌✡♥✡❀

❜✮ ✡ ❝r✠✡♥ç✡ ❡s✌✠✈❡r ✡❝♦♠♣✡♥❤✡❞✡✿

✕✮ ❞❡ ✡s❝❡♥❞❡♥✌❡ ♦✉ ❝♦❧✡✌❡r✡❧ ♠✡✠♦r✱ ✡✌é ♦ ✌❡r❝❡✠r♦ ❣r✡✉✱ ❝♦♠✲

♣r♦✈✡❞♦ ❞♦❝✉♠❡♥✌✡❧♠❡♥✌❡ ♦ ♣✡r❡♥✌❡s❝♦❀

✗✮ ❞❡ ♣❡ss♦✡ ♠✡✠♦r✱ ❡①♣r❡ss✡♠❡♥✌❡ ✡✉✌♦r✠③✡❞✡ ♣❡❧♦ ♣✡✠✱ ♠ã❡ ♦✉

r❡s♣♦♥sá✈❡❧✳

➜ ✗➸ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá✱ ✡ ♣❡❞✠❞♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱

❝♦♥❝❡❞❡r ✡✉✌♦r✠③✡çã♦ ✈á❧✠❞✡ ♣♦r ❞♦✠s ✡♥♦s✳

✒r✌✳ ✔✹✳ ✳✉✡♥❞♦ s❡ ✌r✡✌✡r ❞❡ ✈✠✡❣❡♠ ✡♦ ❡①✌❡r✠♦r✱ ✡ ✡✉✌♦r✠③✡çã♦ é ❞✠s✲

♣❡♥sá✈❡❧✱ s❡ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✿

✏ ✲ ❡s✌✠✈❡r ✡❝♦♠♣✡♥❤✡❞♦ ❞❡ ✡♠❜♦s ♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧❀

✏✏ ✲ ✈✠✡✖✡r ♥✡ ❝♦♠♣✡♥❤✠✡ ❞❡ ✉♠ ❞♦s ♣✡✠s✱ ✡✉✌♦r✠③✡❞♦ ❡①♣r❡ss✡♠❡♥✲

✌❡ ♣❡❧♦ ♦✉✌r♦ ✡✌r✡✈és ❞❡ ❞♦❝✉♠❡♥✌♦ ❝♦♠ ❢✠r♠✡ r❡❝♦♥❤❡❝✠❞✡✳

✒r✌✳ ✔✺✳ ✍❡♠ ♣ré✈✠✡ ❡ ❡①♣r❡ss✡ ✡✉✌♦r✠③✡çã♦ ✖✉❞✠❝✠✡❧✱ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡ ♥✡s❝✠❞♦ ❡♠ ✌❡rr✠✌ór✠♦ ♥✡❝✠♦♥✡❧ ♣♦❞❡rá s✡✠r ❞♦ ✚✡ís ❡♠

❝♦♠♣✡♥❤✠✡ ❞❡ ❡s✌r✡♥❣❡✠r♦ r❡s✠❞❡♥✌❡ ♦✉ ❞♦♠✠❝✠❧✠✡❞♦ ♥♦ ❡①✌❡r✠♦r✳



✹✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

�❆✁✆✂ ✂✄�✂❈✂❆▲

❚✎✏✑✒✗ ✛

✦✧ ✯✫✱ít✩❝✧ ❞✮❡t✮✲❞✩♠✮✲t✫

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✔✻✳ ✒ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡ ❢✡r✲s❡✲á ✡✌r✡✈és ❞❡ ✉♠ ❝♦♥✖✉♥✌♦ ✡r✌✠❝✉❧✡❞♦ ❞❡ ✡çõ❡s ❣♦✈❡r✲

♥✡♠❡♥✌✡✠s ❡ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s✱ ❞✡ ✳♥✠ã♦✱ ❞♦s ❡s✌✡❞♦s✱ ❞♦ ❉✠s✌r✠✌♦

✛❡❞❡r✡❧ ❡ ❞♦s ♠✉♥✠❝í♣✠♦s✳

✒r✌✳ ✔✼✳ ✍ã♦ ❧✠♥❤✡s ❞❡ ✡çã♦ ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✿ ✭✮✠❞❡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ♣♦❧í✌✠❝✡s s♦❝✠✡✠s ❜ás✠❝✡s❀

✏✏ ✲ ♣♦❧í✌✠❝✡s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❡♠ ❝✡rá✌❡r s✉♣❧❡✌✠✲

✈♦✱ ♣✡r✡ ✡q✉❡❧❡s q✉❡ ❞❡❧❡s ♥❡❝❡ss✠✌❡♠❀

✏✏✏ ✲ s❡r✈✠ç♦s ❡s♣❡❝✠✡✠s ❞❡ ♣r❡✈❡♥çã♦ ❡ ✡✌❡♥❞✠♠❡♥✌♦ ♠é❞✠❝♦ ❡ ♣s✠✲

❝♦ss♦❝✠✡❧ às ✈í✌✠♠✡s ❞❡ ♥❡❣❧✠❣ê♥❝✠✡✱ ♠✡✉s✲✌r✡✌♦s✱ ❡①♣❧♦r✡çã♦✱ ✡❜✉✲

s♦✱ ❝r✉❡❧❞✡❞❡ ❡ ♦♣r❡ssã♦❀

✏✮ ✲ s❡r✈✠ç♦ ❞❡ ✠❞❡♥✌✠❢✠❝✡çã♦ ❡ ❧♦❝✡❧✠③✡çã♦ ❞❡ ♣✡✠s✱ r❡s♣♦♥sá✈❡❧✱

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❞❡s✡♣✡r❡❝✠❞♦s❀

✮ ✲ ♣r♦✌❡çã♦ ✖✉rí❞✠❝♦✲s♦❝✠✡❧ ♣♦r ❡♥✌✠❞✡❞❡s ❞❡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❞✡

❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✮✏ ✲ ♣♦❧í✌✠❝✡s ❡ ♣r♦❣r✡♠✡s ❞❡s✌✠♥✡❞♦s ✡ ♣r❡✈❡♥✠r ♦✉ ✡❜r❡✈✠✡r ♦

♣❡rí♦❞♦ ❞❡ ✡❢✡s✌✡♠❡♥✌♦ ❞♦ ❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r ❡ ✡ ❣✡r✡♥✌✠r ♦ ❡❢❡✌✠✈♦

❡①❡r❝í❝✠♦ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✲

✌❡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏ ✲ ❝✡♠♣✡♥❤✡s ❞❡ ❡s✌í♠✉❧♦ ✡♦ ✡❝♦❧❤✠♠❡♥✌♦ s♦❜ ❢♦r♠✡ ❞❡ ❣✉✡r✲

❞✡ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡❢✡s✌✡❞♦s ❞♦ ❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r ❡ à



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✹✶

✡❞♦çã♦✱ ❡s♣❡❝✠❢✠❝✡♠❡♥✌❡ ✠♥✌❡r✲r✡❝✠✡❧✱ ❞❡ ❝r✠✡♥ç✡s ♠✡✠♦r❡s ♦✉ ❞❡

✡❞♦❧❡s❝❡♥✌❡s✱ ❝♦♠ ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝í❢✠❝✡s ❞❡ s✡ú❞❡ ♦✉ ❝♦♠ ❞❡✲

❢✠❝✠ê♥❝✠✡s ❡ ❞❡ ❣r✉♣♦s ❞❡ ✠r♠ã♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✔✔✳ ✍ã♦ ❞✠r❡✌r✠③❡s ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✿

✏ ✲ ♠✉♥✠❝✠♣✡❧✠③✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦❀

✏✏ ✲ ❝r✠✡çã♦ ❞❡ ❝♦♥s❡❧❤♦s ♠✉♥✠❝✠♣✡✠s✱ ❡s✌✡❞✉✡✠s ❡ ♥✡❝✠♦♥✡❧ ❞♦s ❞✠✲

r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ór❣ã♦s ❞❡❧✠❜❡r✡✌✠✈♦s ❡ ❝♦♥✌r♦❧✡✲

❞♦r❡s ❞✡s ✡çõ❡s ❡♠ ✌♦❞♦s ♦s ♥í✈❡✠s✱ ✡ss❡❣✉r✡❞✡ ✡ ♣✡r✌✠❝✠♣✡çã♦ ♣♦✲

♣✉❧✡r ♣✡r✠✌ár✠✡ ♣♦r ♠❡✠♦ ❞❡ ♦r❣✡♥✠③✡çõ❡s r❡♣r❡s❡♥✌✡✌✠✈✡s✱ s❡❣✉♥❞♦

❧❡✠s ❢❡❞❡r✡❧✱ ❡s✌✡❞✉✡✠s ❡ ♠✉♥✠❝✠♣✡✠s❀

✏✏✏ ✲ ❝r✠✡çã♦ ❡ ♠✡♥✉✌❡♥çã♦ ❞❡ ♣r♦❣r✡♠✡s ❡s♣❡❝í❢✠❝♦s✱ ♦❜s❡r✈✡❞✡ ✡

❞❡s❝❡♥✌r✡❧✠③✡çã♦ ♣♦❧í✌✠❝♦✲✡❞♠✠♥✠s✌r✡✌✠✈✡❀

✏✮ ✲ ♠✡♥✉✌❡♥çã♦ ❞❡ ❢✉♥❞♦s ♥✡❝✠♦♥✡❧✱ ❡s✌✡❞✉✡✠s ❡ ♠✉♥✠❝✠♣✡✠s ✈✠♥✲

❝✉❧✡❞♦s ✡♦s r❡s♣❡❝✌✠✈♦s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡❀

✮ ✲ ✠♥✌❡❣r✡çã♦ ♦♣❡r✡❝✠♦♥✡❧ ❞❡ ór❣ã♦s ❞♦ ☞✉❞✠❝✠ár✠♦✱ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✱ ❉❡❢❡♥s♦r✠✡✱ ✍❡❣✉r✡♥ç✡ ✚ú❜❧✠❝✡ ❡ ✒ss✠s✌ê♥❝✠✡ ✍♦❝✠✡❧✱ ♣r❡✲

❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❡♠ ✉♠ ♠❡s♠♦ ❧♦❝✡❧✱ ♣✡r✡ ❡❢❡✠✌♦ ❞❡ ✡❣✠❧✠③✡çã♦ ❞♦

✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠❝✠✡❧ ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ s❡ ✡✌r✠❜✉✡ ✡✉✌♦r✠✡ ❞❡ ✡✌♦

✠♥❢r✡❝✠♦♥✡❧❀

✮✏ ✲ ✠♥✌❡❣r✡çã♦ ♦♣❡r✡❝✠♦♥✡❧ ❞❡ ór❣ã♦s ❞♦ ☞✉❞✠❝✠ár✠♦✱ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✱ ❉❡❢❡♥s♦r✠✡✱ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ❡♥❝✡rr❡❣✡❞♦s ❞✡ ❡①❡❝✉✲

çã♦ ❞✡s ♣♦❧í✌✠❝✡s s♦❝✠✡✠s ❜ás✠❝✡s ❡ ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ♣✡r✡ ❡❢❡✠✌♦

❞❡ ✡❣✠❧✠③✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s ❡ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s ✠♥s❡r✠✲

❞♦s ❡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧✱ ❝♦♠

✈✠s✌✡ ♥✡ s✉✡ rá♣✠❞✡ r❡✠♥✌❡❣r✡çã♦ à ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠ ♦✉✱ s❡ ✌✡❧ s♦❧✉✲

çã♦ s❡ ♠♦s✌r✡r ❝♦♠♣r♦✈✡❞✡♠❡♥✌❡ ✠♥✈✠á✈❡❧✱ s✉✡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í✲

❧✠✡ s✉❜s✌✠✌✉✌✡✱ ❡♠ q✉✡✠sq✉❡r ❞✡s ♠♦❞✡❧✠❞✡❞❡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✗✔

❞❡s✌✡ ✓❡✠❀ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✹✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✮✏✏ ✲ ♠♦❜✠❧✠③✡çã♦ ❞✡ ♦♣✠♥✠ã♦ ♣ú❜❧✠❝✡ ♣✡r✡ ✡ ✠♥❞✠s♣❡♥sá✈❡❧ ♣✡r✌✠❝✠✲

♣✡çã♦ ❞♦s ❞✠✈❡rs♦s s❡❣♠❡♥✌♦s ❞✡ s♦❝✠❡❞✡❞❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✔✾✳ ✒ ❢✉♥çã♦ ❞❡ ♠❡♠❜r♦ ❞♦ ❝♦♥s❡❧❤♦ ♥✡❝✠♦♥✡❧ ❡ ❞♦s ❝♦♥s❡❧❤♦s

❡s✌✡❞✉✡✠s ❡ ♠✉♥✠❝✠♣✡✠s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ é ❝♦♥✲

s✠❞❡r✡❞✡ ❞❡ ✠♥✌❡r❡ss❡ ♣ú❜❧✠❝♦ r❡❧❡✈✡♥✌❡ ❡ ♥ã♦ s❡rá r❡♠✉♥❡r✡❞✡✳

❈�✁✂✄☎✆✝ ✞✞

❉❛s♦♥✟✐☛❛☛❡s ☛❡❡✟❡♥☛✐♠❡♥✟♦

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✾✵✳ ✒s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ sã♦ r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ♠✡♥✉✌❡♥✲

çã♦ ❞✡s ♣ró♣r✠✡s ✉♥✠❞✡❞❡s✱ ✡ss✠♠ ❝♦♠♦ ♣❡❧♦ ♣❧✡♥❡✖✡♠❡♥✌♦ ❡ ❡①❡❝✉çã♦

❞❡ ♣r♦❣r✡♠✡s ❞❡ ♣r♦✌❡çã♦ ❡ só❝✠♦✲❡❞✉❝✡✌✠✈♦s ❞❡s✌✠♥✡❞♦s ✡ ❝r✠✡♥ç✡s ❡

✡❞♦❧❡s❝❡♥✌❡s✱ ❡♠ r❡❣✠♠❡ ❞❡✿

✏ ✲ ♦r✠❡♥✌✡çã♦ ❡ ✡♣♦✠♦ só❝✠♦✲❢✡♠✠❧✠✡r❀

✏✏ ✲ ✡♣♦✠♦ só❝✠♦✲❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦❀

✏✏✏ ✲ ❝♦❧♦❝✡çã♦ ❢✡♠✠❧✠✡r❀

✏✮ ✲ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧❀ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮ ✲ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡❀

✮✏ ✲ s❡♠✠✲❧✠❜❡r❞✡❞❡❀

✮✏✏ ✲ ✠♥✌❡r♥✡çã♦✳

➜ ✕➸ ✒s ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s ❞❡✈❡rã♦ ♣r♦✲

❝❡❞❡r à ✠♥s❝r✠çã♦ ❞❡ s❡✉s ♣r♦❣r✡♠✡s✱ ❡s♣❡❝✠❢✠❝✡♥❞♦ ♦s r❡❣✠♠❡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦✱ ♥✡ ❢♦r♠✡ ❞❡❢✠♥✠❞✡ ♥❡s✌❡ ✡r✌✠❣♦✱ ♥♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♦ q✉✡❧ ♠✡♥✌❡rá r❡❣✠s✌r♦ ❞✡s

✠♥s❝r✠çõ❡s ❡ ❞❡ s✉✡s ✡❧✌❡r✡çõ❡s✱ ❞♦ q✉❡ ❢✡rá ❝♦♠✉♥✠❝✡çã♦ ✡♦ ✟♦♥s❡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✹✸

❧❤♦ ☛✉✌❡❧✡r ❡ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✜s r❡❝✉rs♦s ❞❡s✌✠♥✡❞♦s à ✠♠♣❧❡♠❡♥✌✡çã♦ ❡ ♠✡♥✉✌❡♥çã♦ ❞♦s ♣r♦✲

❣r✡♠✡s r❡❧✡❝✠♦♥✡❞♦s ♥❡s✌❡ ✡r✌✠❣♦ s❡rã♦ ♣r❡✈✠s✌♦s ♥✡s ❞♦✌✡çõ❡s ♦rç✡✲

♠❡♥✌ár✠✡s ❞♦s ór❣ã♦s ♣ú❜❧✠❝♦s ❡♥❝✡rr❡❣✡❞♦s ❞✡s ár❡✡s ❞❡ ✎❞✉❝✡çã♦✱

✍✡ú❞❡ ❡ ✒ss✠s✌ê♥❝✠✡ ✍♦❝✠✡❧✱ ❞❡♥✌r❡ ♦✉✌r♦s✱ ♦❜s❡r✈✡♥❞♦✲s❡ ♦ ♣r✠♥❝í♣✠♦

❞✡ ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ♣r❡❝♦♥✠③✡❞♦ ♣❡❧♦ ❝✡✲

♣✉✌ ❞♦ ✡r✌✳ ✗✗✼ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧ ❡ ♣❡❧♦ ❝✡♣✉✌ ❡ ♣✡rá❣r✡❢♦ ú♥✠❝♦

❞♦ ✡r✌✳ ✹➸ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✜s ♣r♦❣r✡♠✡s ❡♠ ❡①❡❝✉çã♦ s❡rã♦ r❡✡✈✡❧✠✡❞♦s ♣❡❧♦ ✟♦♥s❡❧❤♦♦✉✲

♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♥♦ ♠á①✠♠♦✱ ✡ ❝✡❞✡

✗ ✭❞♦✠s✮ ✡♥♦s✱ ❝♦♥s✌✠✌✉✠♥❞♦✲s❡ ❝r✠✌ér✠♦s ♣✡r✡ r❡♥♦✈✡çã♦ ❞✡ ✡✉✌♦r✠③✡çã♦

❞❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ♦ ❡❢❡✌✠✈♦ r❡s♣❡✠✌♦ às r❡❣r✡s ❡ ♣r✠♥❝í♣✠♦s ❞❡s✌✡ ✓❡✠✱ ❜❡♠ ❝♦♠♦ às

r❡s♦❧✉çõ❡s r❡❧✡✌✠✈✡s à ♠♦❞✡❧✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣r❡s✌✡❞♦ ❡①♣❡✲

❞✠❞✡s ♣❡❧♦s ✟♦♥s❡❧❤♦s ❞❡ ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱

❡♠ ✌♦❞♦s ♦s ♥í✈❡✠s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥✲

❝✠✡

✏✏ ✲ ✡ q✉✡❧✠❞✡❞❡ ❡ ❡❢✠❝✠ê♥❝✠✡ ❞♦ ✌r✡❜✡❧❤♦ ❞❡s❡♥✈♦❧✈✠❞♦✱ ✡✌❡s✌✡❞✡s

♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♣❡❧♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ♣❡❧✡ ☞✉s✌✠ç✡ ❞✡

✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✏✏ ✲ ❡♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦✉

❢✡♠✠❧✠✡r✱ s❡rã♦ ❝♦♥s✠❞❡r✡❞♦s ♦s í♥❞✠❝❡s ❞❡ s✉❝❡ss♦ ♥✡ r❡✠♥✌❡❣r✡çã♦

❢✡♠✠❧✠✡r ♦✉ ❞❡ ✡❞✡♣✌✡çã♦ à ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✾✕✳ ✒s ❡♥✌✠❞✡❞❡s ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s s♦♠❡♥✌❡ ♣♦❞❡rã♦ ❢✉♥❝✠♦♥✡r

❞❡♣♦✠s ❞❡ r❡❣✠s✌r✡❞✡s ♥♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♦ q✉✡❧ ❝♦♠✉♥✠❝✡rá ♦ r❡❣✠s✌r♦ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡

à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡ r❡s♣❡❝✌✠✈✡ ❧♦❝✡❧✠❞✡❞❡✳



✹✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✕➸ ✍❡rá ♥❡❣✡❞♦ ♦ r❡❣✠s✌r♦ à ❡♥✌✠❞✡❞❡ q✉❡✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✡✮ ♥ã♦ ♦❢❡r❡ç✡ ✠♥s✌✡❧✡çõ❡s ❢ís✠❝✡s ❡♠ ❝♦♥❞✠çõ❡s ✡❞❡q✉✡❞✡s ❞❡ ❤✡❜✠✲

✌✡❜✠❧✠❞✡❞❡✱ ❤✠❣✠❡♥❡✱ s✡❧✉❜r✠❞✡❞❡ ❡ s❡❣✉r✡♥ç✡❀

❜✮ ♥ã♦ ✡♣r❡s❡♥✌❡ ♣❧✡♥♦ ❞❡ ✌r✡❜✡❧❤♦ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ♦s ♣r✠♥❝í♣✠♦s

❞❡s✌✡ ✓❡✠❀

❝✮ ❡s✌❡✖✡ ✠rr❡❣✉❧✡r♠❡♥✌❡ ❝♦♥s✌✠✌✉í❞✡❀

❞✮ ✌❡♥❤✡ ❡♠ s❡✉s q✉✡❞r♦s ♣❡ss♦✡s ✠♥✠❞s♥❡✡s✳

❡✮ ♥ã♦ s❡ ✡❞❡q✉✡r ♦✉ ❞❡✠①✡r ❞❡ ❝✉♠♣r✠r ✡s r❡s♦❧✉çõ❡s ❡ ❞❡❧✠❜❡r✡çõ❡s

r❡❧✡✌✠✈✡s à ♠♦❞✡❧✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣r❡s✌✡❞♦ ❡①♣❡❞✠❞✡s ♣❡❧♦s

✟♦♥s❡❧❤♦s ❞❡ ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡♠ ✌♦❞♦s ♦s

♥í✈❡✠s✳ ✭✏♥❝❧✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✜ r❡❣✠s✌r♦ ✌❡rá ✈✡❧✠❞✡❞❡ ♠á①✠♠✡ ❞❡ ✹ ✭q✉✡✌r♦✮ ✡♥♦s✱ ❝✡❜❡♥❞♦

✡♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱

♣❡r✠♦❞✠❝✡♠❡♥✌❡✱ r❡✡✈✡❧✠✡r ♦ ❝✡❜✠♠❡♥✌♦ ❞❡ s✉✡ r❡♥♦✈✡çã♦✱ ♦❜s❡r✈✡❞♦ ♦

❞✠s♣♦s✌♦ ♥♦ ➜ ✕➸ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✒r✌✳ ✾✗✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ❞❡s❡♥✈♦❧✈✡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦

❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❞❡✈❡rã♦ ✡❞♦✌✡r ♦s s❡❣✉✠♥✌❡s ♣r✠♥❝í♣✠♦s✿ ✭❛❡✲

❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ♣r❡s❡r✈✡çã♦ ❞♦s ✈í♥❝✉❧♦s ❢✡♠✠❧✠✡r❡s ❡ ♣r♦♠♦çã♦ ❞✡ r❡✠♥✌❡❣r✡çã♦

❢✡♠✠❧✠✡r❀ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ ✠♥✌❡❣r✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ q✉✡♥❞♦ ❡s❣♦✌✡❞♦s ♦s r❡❝✉r✲

s♦s ❞❡ ♠✡♥✉✌❡♥çã♦ ♥✡ ❢✡♠í❧✠✡ ♥✡✌✉r✡❧ ♦✉ ❡①✌❡♥s✡❀ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ✡✌❡♥❞✠♠❡♥✌♦ ♣❡rs♦♥✡❧✠③✡❞♦ ❡ ❡♠ ♣❡q✉❡♥♦s ❣r✉♣♦s❀

✏✮ ✲ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ ✡✌✠✈✠❞✡❞❡s ❡♠ r❡❣✠♠❡ ❞❡ ❝♦✲❡❞✉❝✡çã♦❀

✮ ✲ ♥ã♦ ❞❡s♠❡♠❜r✡♠❡♥✌♦ ❞❡ ❣r✉♣♦s ❞❡ ✠r♠ã♦s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✹✺

✮✏ ✲ ❡✈✠✌✡r✱ s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ✡ ✌r✡♥s❢❡rê♥❝✠✡ ♣✡r✡ ♦✉✌r✡s ❡♥✌✠✲

❞✡❞❡s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡❜r✠❣✡❞♦s❀

✮✏✏ ✲ ♣✡r✌✠❝✠♣✡çã♦ ♥✡ ✈✠❞✡ ❞✡ ❝♦♠✉♥✠❞✡❞❡ ❧♦❝✡❧❀

✮✏✏✏ ✲ ♣r❡♣✡r✡çã♦ ❣r✡❞✡✌✠✈✡ ♣✡r✡ ♦ ❞❡s❧✠❣✡♠❡♥✌♦❀

✏❳ ✲ ♣✡r✌✠❝✠♣✡çã♦ ❞❡ ♣❡ss♦✡s ❞✡ ❝♦♠✉♥✠❞✡❞❡ ♥♦ ♣r♦❝❡ss♦ ❡❞✉❝✡✲

✌✠✈♦✳

➜ ✕➸ ✜ ❞✠r✠❣❡♥✌❡ ❞❡ ❡♥✌✠❞✡❞❡ q✉❡ ❞❡s❡♥✈♦❧✈❡ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦

✠♥s✌✠✌✉❝✠♦♥✡❧ é ❡q✉✠♣✡r✡❞♦ ✡♦ ❣✉✡r❞✠ã♦✱ ♣✡r✡ ✌♦❞♦s ♦s ❡❢❡✠✌♦s ❞❡ ❞✠r❡✠✌♦✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✜s ❞✠r✠❣❡♥✌❡s ❞❡ ❡♥✌✠❞✡❞❡s q✉❡ ❞❡s❡♥✈♦❧✈❡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦✲

❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ r❡♠❡✌❡rã♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱

♥♦ ♠á①✠♠♦ ✡ ❝✡❞✡ ✻ ✭s❡✠s✮ ♠❡s❡s✱ r❡❧✡✌ór✠♦ ❝✠r❝✉♥s✌✡♥❝✠✡❞♦ ✡❝❡r❝✡ ❞✡

s✠✌✉✡çã♦ ❞❡ ❝✡❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡❝♦❧❤✠❞♦ ❡ s✉✡ ❢✡♠í❧✠✡✱ ♣✡r✡

❢✠♥s ❞✡ r❡✡✈✡❧✠✡çã♦ ♣r❡✈✠s✌✡ ♥♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✕✾ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✜s ❡♥✌❡s ❢❡❞❡r✡❞♦s✱ ♣♦r ✠♥✌❡r♠é❞✠♦ ❞♦s ✚♦❞❡r❡s ✎①❡❝✉✌✠✈♦ ❡ ☞✉✲

❞✠❝✠ár✠♦✱ ♣r♦♠♦✈❡rã♦ ❝♦♥✖✉♥✌✡♠❡♥✌❡ ✡ ♣❡r♠✡♥❡♥✌❡ q✉✡❧✠❢✠❝✡çã♦ ❞♦s

♣r♦❢✠ss✠♦♥✡✠s q✉❡ ✡✌✉✡♠ ❞✠r❡✌✡ ♦✉ ✠♥❞✠r❡✌✡♠❡♥✌❡ ❡♠ ♣r♦❣r✡♠✡s ❞❡

✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡ ❞❡s✌✠♥✡❞♦s à ❝♦❧♦❝✡çã♦ ❢✡♠✠❧✠✡r ❞❡ ❝r✠✡♥✲

ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ✠♥❝❧✉✠♥❞♦ ♠❡♠❜r♦s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦ ❡ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✹➸ ✍✡❧✈♦ ❞❡✌❡r♠✠♥✡çã♦ ❡♠ ❝♦♥✌rár✠♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠✲

♣❡✌❡♥✌❡✱ ✡s ❡♥✌✠❞✡❞❡s q✉❡ ❞❡s❡♥✈♦❧✈❡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦

❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧✱ s❡ ♥❡❝❡ssár✠♦ ❝♦♠ ♦ ✡✉①í❧✠♦ ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ❡ ❞♦s ór❣ã♦s ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❡s✌✠♠✉❧✡rã♦ ♦ ❝♦♥✌✡✌♦ ❞✡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♠ s❡✉s ♣✡✠s ❡ ♣✡r❡♥✌❡s✱ ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ✡♦

❞✠s♣♦s✌♦ ♥♦s ✠♥❝✠s♦s ✏ ❡ ✮✏✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✹✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✺➸ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ❞❡s❡♥✈♦❧✈❡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡✲

♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ s♦♠❡♥✌❡ ♣♦❞❡rã♦ r❡❝❡❜❡r r❡❝✉rs♦s ♣ú❜❧✠❝♦s s❡

❝♦♠♣r♦✈✡❞♦ ♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ♣r✠♥❝í♣✠♦s✱ ❡①✠❣ê♥❝✠✡s ❡ ❢✠♥✡❧✠❞✡❞❡s

❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✻➸ ✜ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞✡s ❞✠s♣♦s✠çõ❡s ❞❡s✌✡ ✓❡✠ ♣❡❧♦ ❞✠r✠❣❡♥✌❡ ❞❡

❡♥✌✠❞✡❞❡ q✉❡ ❞❡s❡♥✈♦❧✈✡ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✲

✌✉❝✠♦♥✡❧ é ❝✡✉s✡ ❞❡ s✉✡ ❞❡s✌✠✌✉✠çã♦✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ✡♣✉r✡çã♦ ❞❡ s✉✡

r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡✱ ❝✠✈✠❧ ❡ ❝r✠♠✠♥✡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✾✸✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ♠✡♥✌❡♥❤✡♠ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦

✠♥s✌✠✌✉❝✠♦♥✡❧ ♣♦❞❡rã♦✱ ❡♠ ❝✡rá✌❡r ❡①❝❡♣❝✠♦♥✡❧ ❡ ❞❡ ✉r❣ê♥❝✠✡✱ ✡❝♦❧❤❡r

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s s❡♠ ♣ré✈✠✡ ❞❡✌❡r♠✠♥✡çã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠✲

♣❡✌❡♥✌❡✱ ❢✡③❡♥❞♦ ❝♦♠✉♥✠❝✡çã♦ ❞♦ ❢✡✌♦ ❡♠ ✡✌é ✗✹ ✭✈✠♥✌❡ ❡ q✉✡✌r♦✮ ❤♦r✡s

✡♦ ☞✉✠③ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳ ✭❛❡✲

❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❛❡❝❡❜✠❞✡ ✡ ❝♦♠✉♥✠❝✡çã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♦✉✲

✈✠❞♦ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ s❡ ♥❡❝❡ssár✠♦ ❝♦♠ ♦ ✡♣♦✠♦ ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ❧♦❝✡❧✱ ✌♦♠✡rá ✡s ♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ♣r♦♠♦✈❡r ✡ ✠♠❡✲

❞✠✡✌✡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♦✉✱ s❡ ♣♦r

q✉✡❧q✉❡r r✡③ã♦ ♥ã♦ ❢♦r ✠ss♦ ♣♦ssí✈❡❧ ♦✉ r❡❝♦♠❡♥❞á✈❡❧✱ ♣✡r✡ s❡✉ ❡♥❝✡✲

♠✠♥❤✡♠❡♥✌♦ ✡ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r✱ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦✉ ✡

❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦ ➜ ✗➸ ❞♦ ✡r✌✳ ✕✵✕ ❞❡s✌✡ ✓❡✠✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✾✹✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ❞❡s❡♥✈♦❧✈❡♠ ♣r♦❣r✡♠✡s ❞❡ ✠♥✌❡r♥✡çã♦ ✌ê♠

✡s s❡❣✉✠♥✌❡s ♦❜r✠❣✡çõ❡s✱ ❡♥✌r❡ ♦✉✌r✡s✿

✏ ✲ ♦❜s❡r✈✡r ♦s ❞✠r❡✠✌♦s ❡ ❣✡r✡♥✌✠✡s ❞❡ q✉❡ sã♦ ✌✠✌✉❧✡r❡s ♦s ✡❞♦❧❡s✲

❝❡♥✌❡s❀

✏✏ ✲ ♥ã♦ r❡s✌r✠♥❣✠r ♥❡♥❤✉♠ ❞✠r❡✠✌♦ q✉❡ ♥ã♦ ✌❡♥❤✡ s✠❞♦ ♦❜✖❡✌♦ ❞❡

r❡s✌r✠çã♦ ♥✡ ❞❡❝✠sã♦ ❞❡ ✠♥✌❡r♥✡çã♦❀

✏✏✏ ✲ ♦❢❡r❡❝❡r ✡✌❡♥❞✠♠❡♥✌♦ ♣❡rs♦♥✡❧✠③✡❞♦✱ ❡♠ ♣❡q✉❡♥✡s ✉♥✠❞✡❞❡s

❡ ❣r✉♣♦s r❡❞✉③✠❞♦s❀
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✏✮ ✲ ♣r❡s❡r✈✡r ✡ ✠❞❡♥✌✠❞✡❞❡ ❡ ♦❢❡r❡❝❡r ✡♠❜✠❡♥✌❡ ❞❡ r❡s♣❡✠✌♦ ❡ ❞✠❣✲

♥✠❞✡❞❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡❀

✮ ✲ ❞✠❧✠❣❡♥❝✠✡r ♥♦ s❡♥✌✠❞♦ ❞♦ r❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❡ ❞✡ ♣r❡s❡r✈✡çã♦

❞♦s ✈í♥❝✉❧♦s ❢✡♠✠❧✠✡r❡s❀

✮✏ ✲ ❝♦♠✉♥✠❝✡r à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♣❡r✠♦❞✠❝✡♠❡♥✌❡✱ ♦s ❝✡s♦s

❡♠ q✉❡ s❡ ♠♦s✌r❡ ✠♥✈✠á✈❡❧ ♦✉ ✠♠♣♦ssí✈❡❧ ♦ r❡✡✌✡♠❡♥✌♦ ❞♦s ✈í♥❝✉❧♦s

❢✡♠✠❧✠✡r❡s❀

✮✏✏ ✲ ♦❢❡r❡❝❡r ✠♥s✌✡❧✡çõ❡s ❢ís✠❝✡s ❡♠ ❝♦♥❞✠çõ❡s ✡❞❡q✉✡❞✡s ❞❡ ❤✡❜✠✲

✌✡❜✠❧✠❞✡❞❡✱ ❤✠❣✠❡♥❡✱ s✡❧✉❜r✠❞✡❞❡ ❡ s❡❣✉r✡♥ç✡ ❡ ♦s ♦❜✖❡✌♦s ♥❡❝❡ssá✲

r✠♦s à ❤✠❣✠❡♥❡ ♣❡ss♦✡❧❀

✮✏✏✏ ✲ ♦❢❡r❡❝❡r ✈❡s✌✉ár✠♦ ❡ ✡❧✠♠❡♥✌✡çã♦ s✉❢✠❝✠❡♥✌❡s ❡ ✡❞❡q✉✡❞♦s à

❢✡✠①✡ ❡✌ár✠✡ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s ✡✌❡♥❞✠❞♦s❀

✏❳ ✲ ♦❢❡r❡❝❡r ❝✉✠❞✡❞♦s ♠é❞✠❝♦s✱ ♣s✠❝♦❧ó❣✠❝♦s✱ ♦❞♦♥✌♦❧ó❣✠❝♦s ❡ ❢✡r✲

♠✡❝ê✉✌✠❝♦s❀

❳ ✲ ♣r♦♣✠❝✠✡r ❡s❝♦❧✡r✠③✡çã♦ ❡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦❀

❳✏ ✲ ♣r♦♣✠❝✠✡r ✡✌✠✈✠❞✡❞❡s ❝✉❧✌✉r✡✠s✱ ❡s♣♦r✌✠✈✡s ❡ ❞❡ ❧✡③❡r❀

❳✏✏ ✲ ♣r♦♣✠❝✠✡r ✡ss✠s✌ê♥❝✠✡ r❡❧✠❣✠♦s✡ àq✉❡❧❡s q✉❡ ❞❡s❡✖✡r❡♠✱ ❞❡

✡❝♦r❞♦ ❝♦♠ s✉✡s ❝r❡♥ç✡s❀

❳✏✏✏ ✲ ♣r♦❝❡❞❡r ✡ ❡s✌✉❞♦ s♦❝✠✡❧ ❡ ♣❡ss♦✡❧ ❞❡ ❝✡❞✡ ❝✡s♦❀

❳✏✮ ✲ r❡✡✈✡❧✠✡r ♣❡r✠♦❞✠❝✡♠❡♥✌❡ ❝✡❞✡ ❝✡s♦✱ ❝♦♠ ✠♥✌❡r✈✡❧♦ ♠á①✠♠♦

❞❡ s❡✠s ♠❡s❡s✱ ❞✡♥❞♦ ❝✠ê♥❝✠✡ ❞♦s r❡s✉❧✌✡❞♦s à ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✲

✌❡♥✌❡❀

❳✮ ✲ ✠♥❢♦r♠✡r✱ ♣❡r✠♦❞✠❝✡♠❡♥✌❡✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✠♥✌❡r♥✡❞♦ s♦❜r❡ s✉✡

s✠✌✉✡çã♦ ♣r♦❝❡ss✉✡❧❀

❳✮✏ ✲ ❝♦♠✉♥✠❝✡r às ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ✌♦❞♦s ♦s ❝✡s♦s ❞❡

✡❞♦❧❡s❝❡♥✌❡s ♣♦r✌✡❞♦r❡s ❞❡ ♠♦❧és✌✠✡s ✠♥❢❡❝✌♦✲❝♦♥✌✡❣✠♦s✡s❀

❳✮✏✏ ✲ ❢♦r♥❡❝❡r ❝♦♠♣r♦✈✡♥✌❡ ❞❡ ❞❡♣ós✠✌♦ ❞♦s ♣❡r✌❡♥❝❡s ❞♦s ✡❞♦✲

❧❡s❝❡♥✌❡s❀
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❳✮✏✏✏ ✲ ♠✡♥✌❡r ♣r♦❣r✡♠✡s ❞❡s✌✠♥✡❞♦s ✡♦ ✡♣♦✠♦ ❡ ✡❝♦♠♣✡♥❤✡✲

♠❡♥✌♦ ❞❡ ❡❣r❡ss♦s❀

❳✏❳ ✲ ♣r♦✈✠❞❡♥❝✠✡r ♦s ❞♦❝✉♠❡♥✌♦s ♥❡❝❡ssár✠♦s ✡♦ ❡①❡r❝í❝✠♦ ❞✡ ❝✠✲

❞✡❞✡♥✠✡ àq✉❡❧❡s q✉❡ ♥ã♦ ♦s ✌✠✈❡r❡♠❀

❳❳ ✲ ♠✡♥✌❡r ✡rq✉✠✈♦ ❞❡ ✡♥♦✌✡çõ❡s ♦♥❞❡ ❝♦♥s✌❡♠ ❞✡✌✡ ❡ ❝✠r❝✉♥s✲

✌â♥❝✠✡s ❞♦ ✡✌❡♥❞✠♠❡♥✌♦✱ ♥♦♠❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡✉s ♣✡✠s ♦✉ r❡s✲

♣♦♥sá✈❡❧✱ ♣✡r❡♥✌❡s✱ ❡♥❞❡r❡ç♦s✱ s❡①♦✱ ✠❞✡❞❡✱ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞✡

s✉✡ ❢♦r♠✡çã♦✱ r❡❧✡çã♦ ❞❡ s❡✉s ♣❡r✌❡♥❝❡s ❡ ❞❡♠✡✠s ❞✡❞♦s q✉❡ ♣♦s✲

s✠❜✠❧✠✌❡♠ s✉✡ ✠❞❡♥✌✠❢✠❝✡çã♦ ❡ ✡ ✠♥❞✠✈✠❞✉✡❧✠③✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✕➸ ✒♣❧✠❝✡♠✲s❡✱ ♥♦ q✉❡ ❝♦✉❜❡r✱ ✡s ♦❜r✠❣✡çõ❡s ❝♦♥s✌✡♥✌❡s ❞❡s✌❡ ✡r✌✠❣♦

às ❡♥✌✠❞✡❞❡s q✉❡ ♠✡♥✌ê♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡

❢✡♠✠❧✠✡r✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✘♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♦❜r✠❣✡çõ❡s ✡ q✉❡ ✡❧✉❞❡ ❡s✌❡ ✡r✌✠❣♦ ✡s ❡♥✌✠❞✡✲

❞❡s ✉✌✠❧✠③✡rã♦ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ♦s r❡❝✉rs♦s ❞✡ ❝♦♠✉♥✠❞✡❞❡✳

☞✤✣✢� ✥✥

❉✗ ✛✛✜✓✗✔✛✡✗✑☛✒ ✚✗✜ ✎✙✘✛✚✗✚✂✜

✒r✌✳ ✾✺✳ ✒s ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s r❡❢❡r✠❞✡s

♥♦ ✡r✌✳ ✾✵ s❡rã♦ ❢✠s❝✡❧✠③✡❞✡s ♣❡❧♦ ☞✉❞✠❝✠ár✠♦✱ ♣❡❧♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡

♣❡❧♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s✳

✒r✌✳ ✾✻✳ ✜s ♣❧✡♥♦s ❞❡ ✡♣❧✠❝✡çã♦ ❡ ✡s ♣r❡s✌✡çõ❡s ❞❡ ❝♦♥✌✡s s❡rã♦ ✡♣r❡✲

s❡♥✌✡❞♦s ✡♦ ❡s✌✡❞♦ ♦✉ ✡♦ ♠✉♥✠❝í♣✠♦✱ ❝♦♥❢♦r♠❡ ✡ ♦r✠❣❡♠ ❞✡s ❞♦✌✡çõ❡s

♦rç✡♠❡♥✌ár✠✡s✳

✒r✌✳ ✾✼✳ ✍ã♦ ♠❡❞✠❞✡s ✡♣❧✠❝á✈❡✠s às ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ q✉❡ ❞❡s✲

❝✉♠♣r✠r❡♠ ♦❜r✠❣✡çã♦ ❝♦♥s✌✡♥✌❡ ❞♦ ✡r✌✳ ✾✹✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ r❡s♣♦♥s✡✲

❜✠❧✠❞✡❞❡ ❝✠✈✠❧ ❡ ❝r✠♠✠♥✡❧ ❞❡ s❡✉s ❞✠r✠❣❡♥✌❡s ♦✉ ♣r❡♣♦s✌♦s✿ ✭✮✠❞❡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ às ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s✿

✡✮ ✡❞✈❡r✌ê♥❝✠✡❀
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❜✮ ✡❢✡s✌✡♠❡♥✌♦ ♣r♦✈✠sór✠♦ ❞❡ s❡✉s ❞✠r✠❣❡♥✌❡s❀

❝✮ ✡❢✡s✌✡♠❡♥✌♦ ❞❡❢✠♥✠✌✠✈♦ ❞❡ s❡✉s ❞✠r✠❣❡♥✌❡s❀

❞✮ ❢❡❝❤✡♠❡♥✌♦ ❞❡ ✉♥✠❞✡❞❡ ♦✉ ✠♥✌❡r❞✠çã♦ ❞❡ ♣r♦❣r✡♠✡✳

✏✏ ✲ às ❡♥✌✠❞✡❞❡s ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s✿

✡✮ ✡❞✈❡r✌ê♥❝✠✡❀

❜✮ s✉s♣❡♥sã♦ ✌♦✌✡❧ ♦✉ ♣✡r❝✠✡❧ ❞♦ r❡♣✡ss❡ ❞❡ ✈❡r❜✡s ♣ú❜❧✠❝✡s❀

❝✮ ✠♥✌❡r❞✠çã♦ ❞❡ ✉♥✠❞✡❞❡s ♦✉ s✉s♣❡♥sã♦ ❞❡ ♣r♦❣r✡♠✡❀

❞✮ ❝✡ss✡çã♦ ❞♦ r❡❣✠s✌r♦✳

➜ ✕➸ ✎♠ ❝✡s♦ ❞❡ r❡✠✌❡r✡❞✡s ✠♥❢r✡çõ❡s ❝♦♠❡✌✠❞✡s ♣♦r ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦✱ q✉❡ ❝♦❧♦q✉❡♠ ❡♠ r✠s❝♦ ♦s ❞✠r❡✠✌♦s ✡ss❡❣✉r✡❞♦s ♥❡s✌✡ ✓❡✠✱

❞❡✈❡rá s❡r ♦ ❢✡✌♦ ❝♦♠✉♥✠❝✡❞♦ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ r❡♣r❡s❡♥✌✡❞♦

♣❡r✡♥✌❡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡ ♣✡r✡ ✡s ♣r♦✈✠❞ê♥❝✠✡s ❝✡❜í✲

✈❡✠s✱ ✠♥❝❧✉s✠✈❡ s✉s♣❡♥sã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ♦✉ ❞✠ss♦❧✉çã♦ ❞✡ ❡♥✌✠❞✡❞❡✳

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✒s ♣❡ss♦✡s ✖✉rí❞✠❝✡s ❞❡ ❞✠r❡✠✌♦ ♣ú❜❧✠❝♦ ❡ ✡s ♦r❣✡♥✠③✡çõ❡s ♥ã♦

❣♦✈❡r♥✡♠❡♥✌✡✠s r❡s♣♦♥❞❡rã♦ ♣❡❧♦s ❞✡♥♦s q✉❡ s❡✉s ✡❣❡♥✌❡s ❝✡✉s✡r❡♠

às ❝r✠✡♥ç✡s ❡ ✡♦s ✡❞♦❧❡s❝❡♥✌❡s✱ ❝✡r✡❝✌❡r✠③✡❞♦ ♦ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞♦s

♣r✠♥❝í♣✠♦s ♥♦r✌❡✡❞♦r❡s ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ♣r♦✌❡çã♦ ❡s♣❡❝í❢✠❝✡✳ ✭❛❡❞✡çã♦

❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❚✎✏✑✒✗ ✛✛

✦✧★s✮❞✩❞✧★ ❞✮ ✯✰✫t✮✬ã✫

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✾✔✳ ✒s ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ sã♦ ✡♣❧✠❝á✲

✈❡✠s s❡♠♣r❡ q✉❡ ♦s ❞✠r❡✠✌♦s r❡❝♦♥❤❡❝✠❞♦s ♥❡s✌✡ ✓❡✠ ❢♦r❡♠ ✡♠❡✡ç✡❞♦s

♦✉ ✈✠♦❧✡❞♦s✿



✺✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏ ✲ ♣♦r ✡çã♦ ♦✉ ♦♠✠ssã♦ ❞✡ s♦❝✠❡❞✡❞❡ ♦✉ ❞♦ ✎s✌✡❞♦❀

✏✏ ✲ ♣♦r ❢✡❧✌✡✱ ♦♠✠ssã♦ ♦✉ ✡❜✉s♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧❀

✏✏✏ ✲ ❡♠ r✡③ã♦ ❞❡ s✉✡ ❝♦♥❞✉✌✡✳

❈�✁✂✄☎✆✝ ✞✞

❉❛ss❡☛✐☛❛s♦s♣❡❝í❢✐❝❛s ☛❡ ♦r♦✟❡çã♦

✒r✌✳ ✾✾✳ ✒s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥❡s✌❡ ✟✡♣í✌✉❧♦ ♣♦❞❡rã♦ s❡r ✡♣❧✠❝✡❞✡s

✠s♦❧✡❞✡ ♦✉ ❝✉♠✉❧✡✌✠✈✡♠❡♥✌❡✱ ❜❡♠ ❝♦♠♦ s✉❜s✌✠✌✉í❞✡s ✡ q✉✡❧q✉❡r ✌❡♠✲

♣♦✳

✒r✌✳ ✕✵✵✳ ✘✡ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s ❧❡✈✡r✲s❡✲ã♦ ❡♠ ❝♦♥✌✡ ✡s ♥❡❝❡ss✠✲

❞✡❞❡s ♣❡❞✡❣ó❣✠❝✡s✱ ♣r❡❢❡r✠♥❞♦✲s❡ ✡q✉❡❧✡s q✉❡ ✈✠s❡♠ ✡♦ ❢♦r✌✡❧❡❝✠♠❡♥✌♦

❞♦s ✈í♥❝✉❧♦s ❢✡♠✠❧✠✡r❡s ❡ ❝♦♠✉♥✠✌ár✠♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍ã♦ ✌✡♠❜é♠ ♣r✠♥❝í♣✠♦s q✉❡ r❡❣❡♠ ✡ ✡♣❧✠❝✡çã♦ ❞✡s

♠❡❞✠❞✡s✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ❝♦♥❞✠çã♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♠♦ s✉✖❡✠✌♦s ❞❡ ❞✠r❡✠✌♦s✿

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s sã♦ ♦s ✌✠✌✉❧✡r❡s ❞♦s ❞✠r❡✠✌♦s ♣r❡✈✠s✌♦s ♥❡s✌✡

❡ ❡♠ ♦✉✌r✡s ✓❡✠s✱ ❜❡♠ ❝♦♠♦ ♥✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧❀ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧ ❡ ♣r✠♦r✠✌ár✠✡✿ ✡ ✠♥✌❡r♣r❡✌✡çã♦ ❡ ✡♣❧✠❝✡çã♦ ❞❡

✌♦❞✡ ❡ q✉✡❧q✉❡r ♥♦r♠✡ ❝♦♥✌✠❞✡ ♥❡s✌✡ ✓❡✠ ❞❡✈❡ s❡r ✈♦❧✌✡❞✡ à ♣r♦✌❡✲

çã♦ ✠♥✌❡❣r✡❧ ❡ ♣r✠♦r✠✌ár✠✡ ❞♦s ❞✠r❡✠✌♦s ❞❡ q✉❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✲

✌❡s sã♦ ✌✠✌✉❧✡r❡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣r✠♠ár✠✡ ❡ s♦❧✠❞ár✠✡ ❞♦ ♣♦❞❡r ♣ú❜❧✠❝♦✿ ✡ ♣❧❡✲

♥✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ✡ss❡❣✉r✡❞♦s ✡ ❝r✠✡♥ç✡s ❡ ✡ ✡❞♦❧❡s❝❡♥✲

✌❡s ♣♦r ❡s✌✡ ✓❡✠ ❡ ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ s✡❧✈♦ ♥♦s ❝✡s♦s ♣♦r

❡s✌✡ ❡①♣r❡ss✡♠❡♥✌❡ r❡ss✡❧✈✡❞♦s✱ é ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣r✠♠ár✠✡ ❡

s♦❧✠❞ár✠✡ ❞✡s ✸ ✭✌rês✮ ❡s❢❡r✡s ❞❡ ❣♦✈❡r♥♦✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ♠✉♥✠✲

❝✠♣✡❧✠③✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ❞✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞✡ ❡①❡❝✉çã♦ ❞❡ ♣r♦✲

❣r✡♠✡s ♣♦r ❡♥✌✠❞✡❞❡s ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✺✶

✏✮ ✲ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✿ ✡ ✠♥✌❡r✈❡♥çã♦

❞❡✈❡ ✡✌❡♥❞❡r ♣r✠♦r✠✌✡r✠✡♠❡♥✌❡ ✡♦s ✠♥✌❡r❡ss❡s ❡ ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡

❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ❝♦♥s✠❞❡r✡çã♦ q✉❡ ❢♦r ❞❡✈✠❞✡ ✡

♦✉✌r♦s ✠♥✌❡r❡ss❡s ❧❡❣í✌✠♠♦s ♥♦ â♠❜✠✌♦ ❞✡ ♣❧✉r✡❧✠❞✡❞❡ ❞♦s ✠♥✌❡r❡ss❡s

♣r❡s❡♥✌❡s ♥♦ ❝✡s♦ ❝♦♥❝r❡✌♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✮ ✲ ♣r✠✈✡❝✠❞✡❞❡✿ ✡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❡ ♣r♦✌❡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡

❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡ s❡r ❡❢❡✌✉✡❞✡ ♥♦ r❡s♣❡✠✌♦ ♣❡❧✡ ✠♥✌✠♠✠❞✡❞❡✱ ❞✠✲

r❡✠✌♦ à ✠♠✡❣❡♠ ❡ r❡s❡r✈✡ ❞✡ s✉✡ ✈✠❞✡ ♣r✠✈✡❞✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏ ✲ ✠♥✌❡r✈❡♥çã♦ ♣r❡❝♦❝❡✿ ✡ ✠♥✌❡r✈❡♥çã♦ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✲

✌❡♥✌❡s ❞❡✈❡ s❡r ❡❢❡✌✉✡❞✡ ❧♦❣♦ q✉❡ ✡ s✠✌✉✡çã♦ ❞❡ ♣❡r✠❣♦ s❡✖✡ ❝♦♥❤❡✲

❝✠❞✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏ ✲ ✠♥✌❡r✈❡♥çã♦ ♠í♥✠♠✡✿ ✡ ✠♥✌❡r✈❡♥çã♦ ❞❡✈❡ s❡r ❡①❡r❝✠❞✡ ❡①❝❧✉✲

s✠✈✡♠❡♥✌❡ ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s ❡ ✠♥s✌✠✌✉✠çõ❡s ❝✉✖✡ ✡çã♦ s❡✖✡ ✠♥❞✠s♣❡♥✲

sá✈❡❧ à ❡❢❡✌✠✈✡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❡ à ♣r♦✌❡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦

✡❞♦❧❡s❝❡♥✌❡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏✏ ✲ ♣r♦♣♦r❝✠♦♥✡❧✠❞✡❞❡ ❡ ✡✌✉✡❧✠❞✡❞❡✿ ✡ ✠♥✌❡r✈❡♥çã♦ ❞❡✈❡ s❡r ✡

♥❡❝❡ssár✠✡ ❡ ✡❞❡q✉✡❞✡ à s✠✌✉✡çã♦ ❞❡ ♣❡r✠❣♦ ❡♠ q✉❡ ✡ ❝r✠✡♥ç✡ ♦✉ ♦

✡❞♦❧❡s❝❡♥✌❡ s❡ ❡♥❝♦♥✌r✡♠ ♥♦♠♦♠❡♥✌♦ ❡♠ q✉❡ ✡ ❞❡❝✠sã♦ é ✌♦♠✡❞✡❀

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏❳ ✲ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣✡r❡♥✌✡❧✿ ✡ ✠♥✌❡r✈❡♥çã♦ ❞❡✈❡ s❡r ❡❢❡✌✉✡❞✡ ❞❡

♠♦❞♦ q✉❡ ♦s ♣✡✠s ✡ss✉♠✡♠ ♦s s❡✉s ❞❡✈❡r❡s ♣✡r✡ ❝♦♠ ✡ ❝r✠✡♥ç✡ ❡ ♦

✡❞♦❧❡s❝❡♥✌❡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❳ ✲ ♣r❡✈✡❧ê♥❝✠✡ ❞✡ ❢✡♠í❧✠✡✿ ♥✡ ♣r♦♠♦çã♦ ❞❡ ❞✠r❡✠✌♦s ❡ ♥✡ ♣r♦✌❡çã♦

❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡ s❡r ❞✡❞✡ ♣r❡✈✡❧ê♥❝✠✡ às ♠❡❞✠❞✡s

q✉❡ ♦s ♠✡♥✌❡♥❤✡♠ ♦✉ r❡✠♥✌❡❣r❡♠ ♥✡ s✉✡ ❢✡♠í❧✠✡ ♥✡✌✉r✡❧ ♦✉ ❡①✌❡♥✲

s✡ ♦✉✱ s❡ ✠s✌♦ ♥ã♦ ❢♦r ♣♦ssí✈❡❧✱ q✉❡ ♣r♦♠♦✈✡♠ ✡ s✉✡ ✠♥✌❡❣r✡çã♦ ❡♠

❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❳✏ ✲ ♦❜r✠❣✡✌♦r✠❡❞✡❞❡ ❞✡ ✠♥❢♦r♠✡çã♦✿ ✡ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡✱

r❡s♣❡✠✌✡❞♦ s❡✉ ❡s✌á❣✠♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ❝✡♣✡❝✠❞✡❞❡ ❞❡ ❝♦♠✲



✺✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

♣r❡❡♥sã♦✱ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ❞❡✈❡♠ s❡r ✠♥❢♦r♠✡❞♦s ❞♦s s❡✉s

❞✠r❡✠✌♦s✱ ❞♦s ♠♦✌✠✈♦s q✉❡ ❞❡✌❡r♠✠♥✡r✡♠ ✡ ✠♥✌❡r✈❡♥çã♦ ❡ ❞✡ ❢♦r♠✡

❝♦♠♦ ❡s✌✡ s❡ ♣r♦❝❡ss✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

❳✏✏ ✲ ♦✠✌✠✈✡ ♦❜r✠❣✡✌ór✠✡ ❡ ♣✡r✌✠❝✠♣✡çã♦✿ ✡ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡✱

❡♠ s❡♣✡r✡❞♦ ♦✉ ♥✡ ❝♦♠♣✡♥❤✠✡ ❞♦s ♣✡✠s✱ ❞❡ r❡s♣♦♥sá✈❡❧ ♦✉ ❞❡ ♣❡s✲

s♦✡ ♣♦r s✠ ✠♥❞✠❝✡❞✡✱ ❜❡♠ ❝♦♠♦ ♦s s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✌ê♠

❞✠r❡✠✌♦ ✡ s❡r ♦✉✈✠❞♦s ❡ ✡ ♣✡r✌✠❝✠♣✡r ♥♦s ✡✌♦s ❡ ♥✡ ❞❡❢✠♥✠çã♦ ❞✡ ♠❡✲

❞✠❞✡ ❞❡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❡ ❞❡ ♣r♦✌❡çã♦✱ s❡♥❞♦ s✉✡ ♦♣✠♥✠ã♦

❞❡✈✠❞✡♠❡♥✌❡ ❝♦♥s✠❞❡r✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡✱

♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ➜➜ ✕➸ ❡ ✗➸ ❞♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✵✕✳ ✮❡r✠❢✠❝✡❞✡ q✉✡❧q✉❡r ❞✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✾✔✱ ✡ ✡✉✲

✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r✱ ❞❡♥✌r❡ ♦✉✌r✡s✱ ✡s s❡❣✉✠♥✌❡s

♠❡❞✠❞✡s✿

✏ ✲ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ✡♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♠❡❞✠✡♥✌❡ ✌❡r♠♦ ❞❡

r❡s♣♦♥s✡❜✠❧✠❞✡❞❡❀

✏✏ ✲ ♦r✠❡♥✌✡çã♦✱ ✡♣♦✠♦ ❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ✌❡♠♣♦rár✠♦s❀

✏✏✏ ✲ ♠✡✌rí❝✉❧✡ ❡ ❢r❡qqê♥❝✠✡ ♦❜r✠❣✡✌ór✠✡s ❡♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♦❢✠✲

❝✠✡❧ ❞❡ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧❀

✏✮ ✲ ✠♥❝❧✉sã♦ ❡♠ ♣r♦❣r✡♠✡ ❝♦♠✉♥✠✌ár✠♦ ♦✉ ♦❢✠❝✠✡❧ ❞❡ ✡✉①í❧✠♦ à

❢✡♠í❧✠✡✱ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡❀

✮ ✲ r❡q✉✠s✠çã♦ ❞❡ ✌r✡✌✡♠❡♥✌♦ ♠é❞✠❝♦✱ ♣s✠❝♦❧ó❣✠❝♦ ♦✉ ♣s✠q✉✠á✌r✠❝♦✱

❡♠ r❡❣✠♠❡ ❤♦s♣✠✌✡❧✡r ♦✉ ✡♠❜✉❧✡✌♦r✠✡❧❀

✮✏ ✲ ✠♥❝❧✉sã♦ ❡♠ ♣r♦❣r✡♠✡ ♦❢✠❝✠✡❧ ♦✉ ❝♦♠✉♥✠✌ár✠♦ ❞❡ ✡✉①í❧✠♦✱

♦r✠❡♥✌✡çã♦ ❡ ✌r✡✌✡♠❡♥✌♦ ✡ ✡❧❝♦ó❧✡✌r✡s ❡ ✌♦①✠❝s♠✡♥♦s❀

✮✏✏ ✲ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧❀ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✺✸

✮✏✏✏ ✲ ✠♥❝❧✉sã♦ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r❀ ✭❛❡❞✡çã♦

❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏❳ ✲ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✜ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡ ♦ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r sã♦ ♠❡✲

❞✠❞✡s ♣r♦✈✠sór✠✡s ❡ ❡①❝❡♣❝✠♦♥✡✠s✱ ✉✌✠❧✠③á✈❡✠s ❝♦♠♦ ❢♦r♠✡ ❞❡ ✌r✡♥s✠çã♦

♣✡r✡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r ♦✉✱ ♥ã♦ s❡♥❞♦ ❡s✌✡ ♣♦ssí✈❡❧✱ ♣✡r✡ ❝♦❧♦❝✡çã♦

❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ♥ã♦ ✠♠♣❧✠❝✡♥❞♦ ♣r✠✈✡çã♦ ❞❡ ❧✠❜❡r❞✡❞❡✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✍❡♠ ♣r❡✖✉í③♦ ❞✡ ✌♦♠✡❞✡ ❞❡ ♠❡❞✠❞✡s ❡♠❡r❣❡♥❝✠✡✠s ♣✡r✡ ♣r♦✌❡çã♦

❞❡ ✈í✌✠♠✡s ❞❡ ✈✠♦❧ê♥❝✠✡ ♦✉ ✡❜✉s♦ s❡①✉✡❧ ❡ ❞✡s ♣r♦✈✠❞ê♥❝✠✡s ✡ q✉❡ ✡❧✉✲

❞❡ ♦ ✡r✌✳ ✕✸✵ ❞❡s✌✡ ✓❡✠✱ ♦ ✡❢✡s✌✡♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❞♦

❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r é ❞❡ ❝♦♠♣❡✌ê♥❝✠✡ ❡①❝❧✉s✠✈✡ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡

❡ ✠♠♣♦r✌✡rá ♥✡ ❞❡❢❧✡❣r✡çã♦✱ ✡ ♣❡❞✠❞♦ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ ❞❡

q✉❡♠ ✌❡♥❤✡ ❧❡❣í✌✠♠♦ ✠♥✌❡r❡ss❡✱ ❞❡ ♣r♦❝❡❞✠♠❡♥✌♦ ✖✉❞✠❝✠✡❧ ❝♦♥✌❡♥❝✠♦✲

s♦✱ ♥♦ q✉✡❧ s❡ ❣✡r✡♥✌✡ ✡♦s ♣✡✠s ♦✉ ✡♦ r❡s♣♦♥sá✈❡❧ ❧❡❣✡❧ ♦ ❡①❡r❝í❝✠♦ ❞♦

❝♦♥✌r✡❞✠✌ór✠♦ ❡ ❞✡ ✡♠♣❧✡ ❞❡❢❡s✡✳✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✸➸ ✟r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s s♦♠❡♥✌❡ ♣♦❞❡rã♦ s❡r ❡♥❝✡♠✠♥❤✡❞♦s às

✠♥s✌✠✌✉✠çõ❡s q✉❡ ❡①❡❝✉✌✡♠ ♣r♦❣r✡♠✡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧✱

❣♦✈❡r♥✡♠❡♥✌✡✠s ♦✉ ♥ã♦✱ ♣♦r ♠❡✠♦ ❞❡ ✉♠✡ ✙✉✠✡ ❞❡ ✒❝♦❧❤✠♠❡♥✌♦✱ ❡①✲

♣❡❞✠❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♥✡ q✉✡❧ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ ❝♦♥s✌✡rá✱

❞❡♥✌r❡ ♦✉✌r♦s✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ s✉✡ ✠❞❡♥✌✠❢✠❝✡çã♦ ❡ ✡ q✉✡❧✠❢✠❝✡çã♦ ❝♦♠♣❧❡✌✡ ❞❡ s❡✉s ♣✡✠s ♦✉ ❞❡

s❡✉ r❡s♣♦♥sá✈❡❧✱ s❡ ❝♦♥❤❡❝✠❞♦s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ ♦ ❡♥❞❡r❡ç♦ ❞❡ r❡s✠❞ê♥❝✠✡ ❞♦s ♣✡✠s ♦✉ ❞♦ r❡s♣♦♥sá✈❡❧✱ ❝♦♠ ♣♦♥✲

✌♦s ❞❡ r❡❢❡rê♥❝✠✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ♦s ♥♦♠❡s ❞❡ ♣✡r❡♥✌❡s ♦✉ ❞❡ ✌❡r❝❡✠r♦s ✠♥✌❡r❡ss✡❞♦s ❡♠ ✌ê✲❧♦s

s♦❜ s✉✡ ❣✉✡r❞✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✺✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏✮ ✲ ♦s ♠♦✌✠✈♦s ❞✡ r❡✌✠r✡❞✡ ♦✉ ❞✡ ♥ã♦ r❡✠♥✌❡❣r✡çã♦ ✡♦ ❝♦♥✈í✈✠♦

❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✏♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós ♦ ✡❝♦❧❤✠♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✲

✌❡✱ ✡ ❡♥✌✠❞✡❞❡ r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧

♦✉ ❢✡♠✠❧✠✡r ❡❧✡❜♦r✡rá ✉♠ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✈✠s✡♥❞♦ à

r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r✱ r❡ss✡❧✈✡❞✡ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ♦r❞❡♠ ❡s❝r✠✌✡ ❡ ❢✉♥✲

❞✡♠❡♥✌✡❞✡ ❡♠ ❝♦♥✌rár✠♦ ❞❡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡✱ ❝✡s♦ ❡♠

q✉❡ ✌✡♠❜é♠ ❞❡✈❡rá ❝♦♥✌❡♠♣❧✡r s✉✡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✲

✌✡✱ ♦❜s❡r✈✡❞✡s ✡s r❡❣r✡s ❡ ♣r✠♥❝í♣✠♦s ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✜ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧ s❡rá ❡❧✡❜♦r✡❞♦ s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ❡q✉✠✲

♣❡ ✌é❝♥✠❝✡ ❞♦ r❡s♣❡❝✌✠✈♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ❧❡✈✡rá ❡♠ ❝♦♥s✠✲

❞❡r✡çã♦ ✡ ♦♣✠♥✠ã♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ✡ ♦✠✌✠✈✡ ❞♦s ♣✡✠s ♦✉ ❞♦

r❡s♣♦♥sá✈❡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✻➸ ✟♦♥s✌✡rã♦ ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱ ❞❡♥✌r❡ ♦✉✌r♦s✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ♦s r❡s✉❧✌✡❞♦s ❞✡ ✡✈✡❧✠✡çã♦ ✠♥✌❡r❞✠s❝✠♣❧✠♥✡r❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏ ✲ ♦s ❝♦♠♣r♦♠✠ss♦s ✡ss✉♠✠❞♦s ♣❡❧♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧❀ ❡ ✭✏♥✲

❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✏✏ ✲ ✡ ♣r❡✈✠sã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ✡ s❡r❡♠ ❞❡s❡♥✈♦❧✈✠❞✡s ❝♦♠ ✡ ❝r✠✡♥ç✡

♦✉ ❝♦♠ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡❝♦❧❤✠❞♦ ❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ❝♦♠ ✈✠s✲

✌✡ ♥✡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r ♦✉✱ ❝✡s♦ s❡✖✡ ❡s✌✡ ✈❡❞✡❞✡ ♣♦r ❡①♣r❡ss✡

❡ ❢✉♥❞✡♠❡♥✌✡❞✡ ❞❡✌❡r♠✠♥✡çã♦ ✖✉❞✠❝✠✡❧✱ ✡s ♣r♦✈✠❞ê♥❝✠✡s ✡ s❡r❡♠

✌♦♠✡❞✡s ♣✡r✡ s✉✡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ s♦❜ ❞✠r❡✌✡ s✉✲

♣❡r✈✠sã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✼➸ ✜ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦❝♦rr❡rá ♥♦ ❧♦❝✡❧ ♠✡✠s

♣ró①✠♠♦ à r❡s✠❞ê♥❝✠✡ ❞♦s ♣✡✠s ♦✉ ❞♦ r❡s♣♦♥sá✈❡❧ ❡✱ ❝♦♠♦ ♣✡r✌❡ ❞♦ ♣r♦✲

❝❡ss♦ ❞❡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r✱ s❡♠♣r❡ q✉❡ ✠❞❡♥✌✠❢✠❝✡❞✡ ✡ ♥❡❝❡ss✠❞✡❞❡✱

✡ ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠ s❡rá ✠♥❝❧✉í❞✡ ❡♠ ♣r♦❣r✡♠✡s ♦❢✠❝✠✡✠s ❞❡ ♦r✠❡♥✌✡çã♦✱



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✺✺

❞❡ ✡♣♦✠♦ ❡ ❞❡ ♣r♦♠♦çã♦ s♦❝✠✡❧✱ s❡♥❞♦ ❢✡❝✠❧✠✌✡❞♦ ❡ ❡s✌✠♠✉❧✡❞♦ ♦ ❝♦♥✌✡✌♦

❝♦♠ ✡ ❝r✠✡♥ç✡ ♦✉ ❝♦♠ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡❝♦❧❤✠❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✔➸ ✮❡r✠❢✠❝✡❞✡ ✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r✱ ♦ r❡s♣♦♥sá✈❡❧

♣❡❧♦ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❢✡rá ✠♠❡❞✠✡✌✡

❝♦♠✉♥✠❝✡çã♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ q✉❡ ❞✡rá ✈✠s✌✡ ✡♦♦✠♥✠s✌ér✠♦ ✚ú✲

❜❧✠❝♦✱ ♣❡❧♦ ♣r✡③♦ ❞❡ ✺ ✭❝✠♥❝♦✮ ❞✠✡s✱ ❞❡❝✠❞✠♥❞♦ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✾➸ ✎♠ s❡♥❞♦ ❝♦♥s✌✡✌✡❞✡ ✡ ✠♠♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ r❡✠♥✌❡❣r✡çã♦ ❞✡ ❝r✠✡♥✲

ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ à ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠✱ ✡♣ós s❡✉ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦

✡ ♣r♦❣r✡♠✡s ♦❢✠❝✠✡✠s ♦✉ ❝♦♠✉♥✠✌ár✠♦s ❞❡ ♦r✠❡♥✌✡çã♦✱ ✡♣♦✠♦ ❡ ♣r♦♠♦çã♦

s♦❝✠✡❧✱ s❡rá ❡♥✈✠✡❞♦ r❡❧✡✌ór✠♦ ❢✉♥❞✡♠❡♥✌✡❞♦ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦

q✉✡❧ ❝♦♥s✌❡ ✡ ❞❡s❝r✠çã♦ ♣♦r♠❡♥♦r✠③✡❞✡ ❞✡s ♣r♦✈✠❞ê♥❝✠✡s ✌♦♠✡❞✡s ❡ ✡

❡①♣r❡ss✡ r❡❝♦♠❡♥❞✡çã♦✱ s✉❜s❝r✠✌✡ ♣❡❧♦s ✌é❝♥✠❝♦s ❞✡ ❡♥✌✠❞✡❞❡ ♦✉ r❡s✲

♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦

à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✱ ♣✡r✡ ✡ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ♦✉ ❞❡s✲

✌✠✌✉✠çã♦ ❞❡ ✌✉✌❡❧✡ ♦✉ ❣✉✡r❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✕✵✳ ❛❡❝❡❜✠❞♦ ♦ r❡❧✡✌ór✠♦✱ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ✌❡rá ♦ ♣r✡③♦ ❞❡ ✸✵

✭✌r✠♥✌✡✮ ❞✠✡s ♣✡r✡ ♦ ✠♥❣r❡ss♦ ❝♦♠ ✡ ✡çã♦ ❞❡ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠✲

❧✠✡r✱ s✡❧✈♦ s❡ ❡♥✌❡♥❞❡r ♥❡❝❡ssár✠✡ ✡ r❡✡❧✠③✡çã♦ ❞❡ ❡s✌✉❞♦s ❝♦♠♣❧❡♠❡♥✲

✌✡r❡s ♦✉ ♦✉✌r✡s ♣r♦✈✠❞ê♥❝✠✡s q✉❡ ❡♥✌❡♥❞❡r ✠♥❞✠s♣❡♥sá✈❡✠s ✡♦ ✡✖✉✠③✡✲

♠❡♥✌♦ ❞✡ ❞❡♠✡♥❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕✕✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♠✡♥✌❡rá✱ ❡♠ ❝✡❞✡ ❝♦♠✡r❝✡ ♦✉ ❢♦r♦ r❡❣✠♦✲

♥✡❧✱ ✉♠ ❝✡❞✡s✌r♦ ❝♦♥✌❡♥❞♦ ✠♥❢♦r♠✡çõ❡s ✡✌✉✡❧✠③✡❞✡s s♦❜r❡ ✡s ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ r❡❣✠♠❡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ❡ ✠♥s✌✠✌✉❝✠♦♥✡❧ s♦❜

s✉✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✱ ❝♦♠ ✠♥❢♦r♠✡çõ❡s ♣♦r♠❡♥♦r✠③✡❞✡s s♦❜r❡ ✡ s✠✌✉✡✲

çã♦ ✖✉rí❞✠❝✡ ❞❡ ❝✡❞✡ ✉♠✱ ❜❡♠ ❝♦♠♦ ✡s ♣r♦✈✠❞ê♥❝✠✡s ✌♦♠✡❞✡s ♣✡r✡ s✉✡

r❡✠♥✌❡❣r✡çã♦ ❢✡♠✠❧✠✡r ♦✉ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ❡♠ q✉✡❧q✉❡r

❞✡s ♠♦❞✡❧✠❞✡❞❡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡
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➜ ✕✗✳ ☛❡rã♦ ✡❝❡ss♦ ✡♦ ❝✡❞✡s✌r♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✲

✌❡❧✡r✱ ♦ ór❣ã♦ ❣❡s✌♦r ❞✡ ✒ss✠s✌ê♥❝✠✡ ✍♦❝✠✡❧ ❡ ♦s ✟♦♥s❡❧❤♦s♦✉♥✠❝✠♣✡✠s

❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ ❞✡ ✒ss✠s✌ê♥❝✠✡ ✍♦❝✠✡❧✱ ✡♦s

q✉✡✠s ✠♥❝✉♠❜❡ ❞❡❧✠❜❡r✡r s♦❜r❡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞❡ ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s

q✉❡ ♣❡r♠✠✌✡♠ r❡❞✉③✠r ♦ ♥ú♠❡r♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡❢✡s✌✡❞♦s

❞♦ ❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r ❡ ✡❜r❡✈✠✡r ♦ ♣❡rí♦❞♦ ❞❡ ♣❡r♠✡♥ê♥❝✠✡ ❡♠ ♣r♦❣r✡✲

♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦✳✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✵✗✳ ✒s ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ❡s✌❡ ✟✡♣í✌✉❧♦ s❡rã♦

✡❝♦♠♣✡♥❤✡❞✡s ❞✡ r❡❣✉❧✡r✠③✡çã♦ ❞♦ r❡❣✠s✌r♦ ❝✠✈✠❧✳ ✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✮❡r✠❢✠❝✡❞✡ ✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ r❡❣✠s✌r♦ ✡♥✌❡r✠♦r✱ ♦ ✡ss❡♥✌♦ ❞❡ ♥✡s❝✠✲

♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ❢❡✠✌♦ à ✈✠s✌✡ ❞♦s ❡❧❡♠❡♥✌♦s ❞✠s✲

♣♦♥í✈❡✠s✱ ♠❡❞✠✡♥✌❡ r❡q✉✠s✠çã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

➜ ✗➸ ✜s r❡❣✠s✌r♦s ❡ ❝❡r✌✠❞õ❡s ♥❡❝❡ssár✠♦s à r❡❣✉❧✡r✠③✡çã♦ ❞❡ q✉❡ ✌r✡✌✡

❡s✌❡ ✡r✌✠❣♦ sã♦ ✠s❡♥✌♦s ❞❡ ♠✉❧✌✡s✱ ❝✉s✌✡s ❡ ❡♠♦❧✉♠❡♥✌♦s✱ ❣♦③✡♥❞♦ ❞❡

✡❜s♦❧✉✌✡ ♣r✠♦r✠❞✡❞❡✳

➜ ✸➸ ✟✡s♦ ✡✠♥❞✡ ♥ã♦ ❞❡❢✠♥✠❞✡ ✡ ♣✡✌❡r♥✠❞✡❞❡✱ s❡rá ❞❡❢❧✡❣r✡❞♦ ♣r♦❝❡✲

❞✠♠❡♥✌♦ ❡s♣❡❝í❢✠❝♦ ❞❡s✌✠♥✡❞♦ à s✉✡ ✡✈❡r✠❣✉✡çã♦✱ ❝♦♥❢♦r♠❡ ♣r❡✈✠s✌♦

♣❡❧✡ ✓❡✠ ♥♦ ✔✳✺✻✵✱ ❞❡ ✗✾ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✾✗✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✘✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦ ➜ ✸➸ ❞❡s✌❡ ✡r✌✠❣♦✱ é ❞✠s♣❡♥sá✈❡❧ ♦ ✡✖✉✠✲

③✡♠❡♥✌♦ ❞❡ ✡çã♦ ❞❡ ✠♥✈❡s✌✠❣✡çã♦ ❞❡ ♣✡✌❡r♥✠❞✡❞❡ ♣❡❧♦ ♦✠♥✠s✌ér✠♦ ✚ú✲

❜❧✠❝♦ s❡✱ ✡♣ós ♦ ♥ã♦ ❝♦♠♣✡r❡❝✠♠❡♥✌♦ ♦✉ ✡ r❡❝✉s✡ ❞♦ s✉♣♦s✌♦ ♣✡✠ ❡♠

✡ss✉♠✠r ✡ ♣✡✌❡r♥✠❞✡❞❡ ✡ ❡❧❡ ✡✌r✠❜✉í❞✡✱ ✡ ❝r✠✡♥ç✡ ❢♦r ❡♥❝✡♠✠♥❤✡❞✡ ♣✡r✡

✡❞♦çã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡
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❚✎✏✑✒✗ ✛✛✛

✦✧ ✯✰át✩❝✧ ❞✮❡t✫ ♦✲❢✰✧❝✩✫✲✧✱

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✕✵✸✳ ✟♦♥s✠❞❡r✡✲s❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ✡ ❝♦♥❞✉✌✡ ❞❡s❝r✠✌✡ ❝♦♠♦ ❝r✠♠❡

♦✉ ❝♦♥✌r✡✈❡♥çã♦ ♣❡♥✡❧✳

✒r✌✳ ✕✵✹✳ ✍ã♦ ♣❡♥✡❧♠❡♥✌❡ ✠♥✠♠♣✉✌á✈❡✠s ♦s ♠❡♥♦r❡s ❞❡ ❞❡③♦✠✌♦ ✡♥♦s✱

s✉✖❡✠✌♦s às ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥❡s✌✡ ✓❡✠✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✚✡r✡ ♦s ❡❢❡✠✌♦s ❞❡s✌✡ ✓❡✠✱ ❞❡✈❡ s❡r ❝♦♥s✠❞❡r✡❞✡ ✡ ✠❞✡❞❡

❞♦ ✡❞♦❧❡s❝❡♥✌❡ à ❞✡✌✡ ❞♦ ❢✡✌♦✳

✒r✌✳ ✕✵✺✳ ✒♦ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♣r✡✌✠❝✡❞♦ ♣♦r ❝r✠✡♥ç✡ ❝♦rr❡s♣♦♥❞❡rã♦ ✡s

♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✕✵✕✳

❈�✁✂✄☎✆✝ ✞✞

❉♦s❉✐r❡✐✟♦s ✥♥☛✐✈✐☛✉❛✐s

✒r✌✳ ✕✵✻✳ ✘❡♥❤✉♠ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ♣r✠✈✡❞♦ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡ s❡♥ã♦ ❡♠

❢❧✡❣r✡♥✌❡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♦✉ ♣♦r ♦r❞❡♠ ❡s❝r✠✌✡ ❡ ❢✉♥❞✡♠❡♥✌✡❞✡ ❞✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ✌❡♠ ❞✠r❡✠✌♦ à ✠❞❡♥✌✠❢✠❝✡çã♦ ❞♦s r❡s✲

♣♦♥sá✈❡✠s ♣❡❧✡ s✉✡ ✡♣r❡❡♥sã♦✱ ❞❡✈❡♥❞♦ s❡r ✠♥❢♦r♠✡❞♦ ✡❝❡r❝✡ ❞❡ s❡✉s

❞✠r❡✠✌♦s✳

✒r✌✳ ✕✵✼✳ ✒ ✡♣r❡❡♥sã♦ ❞❡ q✉✡❧q✉❡r ✡❞♦❧❡s❝❡♥✌❡ ❡ ♦ ❧♦❝✡❧ ♦♥❞❡ s❡ ❡♥❝♦♥✲

✌r✡ r❡❝♦❧❤✠❞♦ s❡rã♦ ✠♥❝♦♥✌✠♥❡♥✌✠ ❝♦♠✉♥✠❝✡❞♦s à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡

❝♦♠♣❡✌❡♥✌❡ ❡ à ❢✡♠í❧✠✡ ❞♦ ✡♣r❡❡♥❞✠❞♦ ♦✉ à ♣❡ss♦✡ ♣♦r ❡❧❡ ✠♥❞✠❝✡❞✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎①✡♠✠♥✡r✲s❡✲á✱ ❞❡s❞❡ ❧♦❣♦ ❡ s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠✲

❧✠❞✡❞❡✱ ✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ ❧✠❜❡r✡çã♦ ✠♠❡❞✠✡✌✡✳

✒r✌✳ ✕✵✔✳ ✒ ✠♥✌❡r♥✡çã♦✱ ✡♥✌❡s ❞✡ s❡♥✌❡♥ç✡✱ ♣♦❞❡ s❡r ❞❡✌❡r♠✠♥✡❞✡ ♣❡❧♦

♣r✡③♦ ♠á①✠♠♦ ❞❡ q✉✡r❡♥✌✡ ❡ ❝✠♥❝♦ ❞✠✡s✳
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✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ❞❡❝✠sã♦ ❞❡✈❡rá s❡r ❢✉♥❞✡♠❡♥✌✡❞✡ ❡ ❜✡s❡✡r✲s❡ ❡♠

✠♥❞í❝✠♦s s✉❢✠❝✠❡♥✌❡s ❞❡ ✡✉✌♦r✠✡ ❡ ♠✡✌❡r✠✡❧✠❞✡❞❡✱ ❞❡♠♦♥s✌r✡❞✡ ✡ ♥❡❝❡ss✠✲

❞✡❞❡ ✠♠♣❡r✠♦s✡ ❞✡ ♠❡❞✠❞✡✳

✒r✌✳ ✕✵✾✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ❝✠✈✠❧♠❡♥✌❡ ✠❞❡♥✌✠❢✠❝✡❞♦ ♥ã♦ s❡rá s✉❜♠❡✌✠❞♦ ✡

✠❞❡♥✌✠❢✠❝✡çã♦ ❝♦♠♣✉❧sór✠✡ ♣❡❧♦s ór❣ã♦s ♣♦❧✠❝✠✡✠s✱ ❞❡ ♣r♦✌❡çã♦ ❡ ✖✉❞✠✲

❝✠✡✠s✱ s✡❧✈♦ ♣✡r✡ ❡❢❡✠✌♦ ❞❡ ❝♦♥❢r♦♥✌✡çã♦✱ ❤✡✈❡♥❞♦ ❞ú✈✠❞✡ ❢✉♥❞✡❞✡✳

❈�✁✂✄☎✆✝ ✞✞✞

❉❛s✥❛r❛♥✟✐❛s ♦r♦❝❡ss✉❛✐s

✒r✌✳ ✕✕✵✳ ✘❡♥❤✉♠ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ♣r✠✈✡❞♦ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡ s❡♠ ♦

❞❡✈✠❞♦ ♣r♦❝❡ss♦ ❧❡❣✡❧✳

✒r✌✳ ✕✕✕✳ ✍ã♦ ✡ss❡❣✉r✡❞✡s ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❡♥✌r❡ ♦✉✌r✡s✱ ✡s s❡❣✉✠♥✌❡s

❣✡r✡♥✌✠✡s✿

✏ ✲ ♣❧❡♥♦ ❡ ❢♦r♠✡❧ ❝♦♥❤❡❝✠♠❡♥✌♦ ❞✡ ✡✌r✠❜✉✠çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱

♠❡❞✠✡♥✌❡ ❝✠✌✡çã♦ ♦✉ ♠❡✠♦ ❡q✉✠✈✡❧❡♥✌❡❀

✏✏ ✲ ✠❣✉✡❧❞✡❞❡ ♥✡ r❡❧✡çã♦ ♣r♦❝❡ss✉✡❧✱ ♣♦❞❡♥❞♦ ❝♦♥❢r♦♥✌✡r✲s❡ ❝♦♠

✈í✌✠♠✡s ❡ ✌❡s✌❡♠✉♥❤✡s ❡ ♣r♦❞✉③✠r ✌♦❞✡s ✡s ♣r♦✈✡s ♥❡❝❡ssár✠✡s à s✉✡

❞❡❢❡s✡❀

✏✏✏ ✲ ❞❡❢❡s✡ ✌é❝♥✠❝✡ ♣♦r ✡❞✈♦❣✡❞♦❀

✏✮ ✲ ✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡ ❣r✡✌✉✠✌✡ ❡ ✠♥✌❡❣r✡❧ ✡♦s ♥❡❝❡ss✠✌✡❞♦s✱ ♥✡

❢♦r♠✡ ❞✡ ❧❡✠❀

✮ ✲ ❞✠r❡✠✌♦ ❞❡ s❡r ♦✉✈✠❞♦ ♣❡ss♦✡❧♠❡♥✌❡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✲

✌❡♥✌❡❀

✮✏ ✲ ❞✠r❡✠✌♦ ❞❡ s♦❧✠❝✠✌✡r ✡ ♣r❡s❡♥ç✡ ❞❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ❡♠

q✉✡❧q✉❡r ❢✡s❡ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✺✾

❈�✁✂✄☎✆✝ ✞❈

❉❛ss❡☛✐☛❛s ☞ó❝✐♦✲♦☛✉❝❛✟✐✈❛s

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✕✕✗✳ ✮❡r✠❢✠❝✡❞✡ ✡ ♣rá✌✠❝✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✲

✌❡♥✌❡ ♣♦❞❡rá ✡♣❧✠❝✡r ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ✡s s❡❣✉✠♥✌❡s ♠❡❞✠❞✡s✿

✏ ✲ ✡❞✈❡r✌ê♥❝✠✡❀

✏✏ ✲ ♦❜r✠❣✡çã♦ ❞❡ r❡♣✡r✡r ♦ ❞✡♥♦❀

✏✏✏ ✲ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡❀

✏✮ ✲ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡❀

✮ ✲ ✠♥s❡rçã♦ ❡♠ r❡❣✠♠❡ ❞❡ s❡♠✠✲❧✠❜❡r❞✡❞❡❀

✮✏ ✲ ✠♥✌❡r♥✡çã♦ ❡♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❡❞✉❝✡❝✠♦♥✡❧❀

✮✏✏ ✲ q✉✡❧q✉❡r ✉♠✡ ❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✕✵✕✱ ✏ ✡ ✮✏✳

➜ ✕➸ ✒ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❧❡✈✡rá ❡♠ ❝♦♥✌✡ ✡ s✉✡ ❝✡♣✡❝✠❞✡✲

❞❡ ❞❡ ❝✉♠♣r✠✲❧✡✱ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ❡ ✡ ❣r✡✈✠❞✡❞❡ ❞✡ ✠♥❢r✡çã♦✳

➜ ✗➸ ✎♠ ❤✠♣ó✌❡s❡ ✡❧❣✉♠✡ ❡ s♦❜ ♣r❡✌❡①✌♦ ✡❧❣✉♠✱ s❡rá ✡❞♠✠✌✠❞✡ ✡ ♣r❡s✲

✌✡çã♦ ❞❡ ✌r✡❜✡❧❤♦ ❢♦rç✡❞♦✳

➜ ✸➸ ✜s ✡❞♦❧❡s❝❡♥✌❡s ♣♦r✌✡❞♦r❡s ❞❡ ❞♦❡♥ç✡ ♦✉ ❞❡❢✠❝✠ê♥❝✠✡ ♠❡♥✌✡❧ r❡✲

❝❡❜❡rã♦ ✌r✡✌✡♠❡♥✌♦ ✠♥❞✠✈✠❞✉✡❧ ❡ ❡s♣❡❝✠✡❧✠③✡❞♦✱ ❡♠ ❧♦❝✡❧ ✡❞❡q✉✡❞♦ às

s✉✡s ❝♦♥❞✠çõ❡s✳

✒r✌✳ ✕✕✸✳ ✒♣❧✠❝✡✲s❡ ✡ ❡s✌❡ ✟✡♣í✌✉❧♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✾✾ ❡ ✕✵✵✳

✒r✌✳ ✕✕✹✳ ✒ ✠♠♣♦s✠çã♦ ❞✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦s ✠♥❝✠s♦s ✏✏ ✡ ✮✏ ❞♦

✡r✌✳ ✕✕✗ ♣r❡ss✉♣õ❡ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ♣r♦✈✡s s✉❢✠❝✠❡♥✌❡s ❞✡ ✡✉✌♦r✠✡ ❡ ❞✡

♠✡✌❡r✠✡❧✠❞✡❞❡ ❞✡ ✠♥❢r✡çã♦✱ r❡ss✡❧✈✡❞✡ ✡ ❤✠♣ó✌❡s❡ ❞❡ r❡♠✠ssã♦✱ ♥♦s ✌❡r✲

♠♦s ❞♦ ✡r✌✳ ✕✗✼✳



✻✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ✡❞✈❡r✌ê♥❝✠✡ ♣♦❞❡rá s❡r ✡♣❧✠❝✡❞✡ s❡♠♣r❡ q✉❡ ❤♦✉✈❡r

♣r♦✈✡ ❞✡ ♠✡✌❡r✠✡❧✠❞✡❞❡ ❡ ✠♥❞í❝✠♦s s✉❢✠❝✠❡♥✌❡s ❞✡ ✡✉✌♦r✠✡✳

☞✤✣✢� ✥✥

❉✗ ✒✚✠✂✄✘✝✙✓✛✗

✒r✌✳ ✕✕✺✳ ✒ ✡❞✈❡r✌ê♥❝✠✡ ❝♦♥s✠s✌✠rá ❡♠ ✡❞♠♦❡s✌✡çã♦ ✈❡r❜✡❧✱ q✉❡ s❡rá

r❡❞✉③✠❞✡ ✡ ✌❡r♠♦ ❡ ✡ss✠♥✡❞✡✳

☞✤✣✢� ✥✥✥

❉✗ ✜✕✄✛✆✗✑☛✒ ✚✂ ❛✂✁✗✄✗✄ ✒ ❉✗✙✒

✒r✌✳ ✕✕✻✳ ✎♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ❝♦♠ r❡❢❧❡①♦s ♣✡✌r✠♠♦♥✠✡✠s✱

✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r✱ s❡ ❢♦r ♦ ❝✡s♦✱ q✉❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ r❡s✲

✌✠✌✉✡ ✡ ❝♦✠s✡✱ ♣r♦♠♦✈✡ ♦ r❡ss✡r❝✠♠❡♥✌♦ ❞♦ ❞✡♥♦✱ ♦✉✱ ♣♦r ♦✉✌r✡ ❢♦r♠✡✱

❝♦♠♣❡♥s❡ ♦ ♣r❡✖✉í③♦ ❞✡ ✈í✌✠♠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳➸✡✈❡♥❞♦ ♠✡♥✠❢❡s✌✡ ✠♠♣♦ss✠❜✠❧✠❞✡❞❡✱ ✡ ♠❡❞✠❞✡ ♣♦❞❡✲

rá s❡r s✉❜s✌✠✌✉í❞✡ ♣♦r ♦✉✌r✡ ✡❞❡q✉✡❞✡✳

☞✤✣✢� ✥✡

❉✗ ✚✄✂✜✘✗✑☛✒ ✚✂ ✍✂✄✠✛✑✒✜ ✜ ✟✒✎✌✙✛✚✗✚✂

✒r✌✳ ✕✕✼✳ ✒ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s ❝♦♠✉♥✠✌ár✠♦s ❝♦♥s✠s✌❡ ♥✡ r❡✡❧✠③✡çã♦

❞❡ ✌✡r❡❢✡s ❣r✡✌✉✠✌✡s ❞❡ ✠♥✌❡r❡ss❡ ❣❡r✡❧✱ ♣♦r ♣❡rí♦❞♦ ♥ã♦ ❡①❝❡❞❡♥✌❡ ✡

s❡✠s ♠❡s❡s✱ ✖✉♥✌♦ ✡ ❡♥✌✠❞✡❞❡s ✡ss✠s✌❡♥❝✠✡✠s✱ ❤♦s♣✠✌✡✠s✱ ❡s❝♦❧✡s ❡ ♦✉✌r♦s

❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❝♦♥❣ê♥❡r❡s✱ ❜❡♠ ❝♦♠♦ ❡♠ ♣r♦❣r✡♠✡s ❝♦♠✉♥✠✌ár✠♦s

♦✉ ❣♦✈❡r♥✡♠❡♥✌✡✠s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ✌✡r❡❢✡s s❡rã♦ ✡✌r✠❜✉í❞✡s ❝♦♥❢♦r♠❡ ✡s ✡♣✌✠❞õ❡s ❞♦

✡❞♦❧❡s❝❡♥✌❡✱ ❞❡✈❡♥❞♦ s❡r ❝✉♠♣r✠❞✡s ❞✉r✡♥✌❡ ✖♦r♥✡❞✡ ♠á①✠♠✡ ❞❡ ♦✠✌♦

❤♦r✡s s❡♠✡♥✡✠s✱ ✡♦s sá❜✡❞♦s✱ ❞♦♠✠♥❣♦s ❡ ❢❡r✠✡❞♦s ♦✉ ❡♠ ❞✠✡s ú✌❡✠s✱ ❞❡

♠♦❞♦ ✡ ♥ã♦ ♣r❡✖✉❞✠❝✡r ✡ ❢r❡qqê♥❝✠✡ à ❡s❝♦❧✡ ♦✉ à ✖♦r♥✡❞✡ ♥♦r♠✡❧ ❞❡

✌r✡❜✡❧❤♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✻✶

☞✤✣✢�✡

❉✗ ✓✛✕✂✄✚✗✚✂ ✒✜✜✛✜✘✛✚✗

✒r✌✳ ✕✕✔✳ ✒ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡ s❡rá ✡❞♦✌✡❞✡ s❡♠♣r❡ q✉❡ s❡ ✡❢✠❣✉r✡r ✡

♠❡❞✠❞✡ ♠✡✠s ✡❞❡q✉✡❞✡ ♣✡r✡ ♦ ❢✠♠ ❞❡ ✡❝♦♠♣✡♥❤✡r✱ ✡✉①✠❧✠✡r ❡ ♦r✠❡♥✌✡r

♦ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✕➸ ✒ ✡✉✌♦r✠❞✡❞❡ ❞❡s✠❣♥✡rá ♣❡ss♦✡ ❝✡♣✡❝✠✌✡❞✡ ♣✡r✡ ✡❝♦♠♣✡♥❤✡r ♦

❝✡s♦✱ ✡ q✉✡❧ ♣♦❞❡rá s❡r r❡❝♦♠❡♥❞✡❞✡ ♣♦r ❡♥✌✠❞✡❞❡ ♦✉ ♣r♦❣r✡♠✡ ❞❡

✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✗➸ ✒ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡ s❡rá ❢✠①✡❞✡ ♣❡❧♦ ♣r✡③♦ ♠í♥✠♠♦ ❞❡ s❡✠s ♠❡✲

s❡s✱ ♣♦❞❡♥❞♦ ✡ q✉✡❧q✉❡r ✌❡♠♣♦ s❡r ♣r♦rr♦❣✡❞✡✱ r❡✈♦❣✡❞✡ ♦✉ s✉❜s✌✠✌✉✲

í❞✡ ♣♦r ♦✉✌r✡ ♠❡❞✠❞✡✱ ♦✉✈✠❞♦ ♦ ♦r✠❡♥✌✡❞♦r✱ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ♦

❞❡❢❡♥s♦r✳

✒r✌✳ ✕✕✾✳ ✏♥❝✉♠❜❡ ✡♦ ♦r✠❡♥✌✡❞♦r✱ ❝♦♠ ♦ ✡♣♦✠♦ ❡ ✡ s✉♣❡r✈✠sã♦ ❞✡ ✡✉✌♦✲

r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ✡ r❡✡❧✠③✡çã♦ ❞♦s s❡❣✉✠♥✌❡s ❡♥❝✡r❣♦s✱ ❡♥✌r❡ ♦✉✌r♦s✿

✏ ✲ ♣r♦♠♦✈❡r s♦❝✠✡❧♠❡♥✌❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s✉✡ ❢✡♠í❧✠✡✱ ❢♦r♥❡❝❡♥❞♦✲

✲❧❤❡s ♦r✠❡♥✌✡çã♦ ❡ ✠♥s❡r✠♥❞♦✲♦s✱ s❡ ♥❡❝❡ssár✠♦✱ ❡♠ ♣r♦❣r✡♠✡ ♦❢✠❝✠✡❧

♦✉ ❝♦♠✉♥✠✌ár✠♦ ❞❡ ✡✉①í❧✠♦ ❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧❀

✏✏ ✲ s✉♣❡r✈✠s✠♦♥✡r ✡ ❢r❡qqê♥❝✠✡ ❡ ♦ ✡♣r♦✈❡✠✌✡♠❡♥✌♦ ❡s❝♦❧✡r ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✱ ♣r♦♠♦✈❡♥❞♦✱ ✠♥❝❧✉s✠✈❡✱ s✉✡ ♠✡✌rí❝✉❧✡❀

✏✏✏ ✲ ❞✠❧✠❣❡♥❝✠✡r ♥♦ s❡♥✌✠❞♦ ❞✡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡

❞❡ s✉✡ ✠♥s❡rçã♦ ♥♦ ♠❡r❝✡❞♦ ❞❡ ✌r✡❜✡❧❤♦❀

✏✮ ✲ ✡♣r❡s❡♥✌✡r r❡❧✡✌ór✠♦ ❞♦ ❝✡s♦✳

☞✤✣✢�✡✥

❉✒ ❛✂✆✛✎✂ ✚✂ ✍✂✎✛✲✔✛✕✂✄✚✗✚✂

✒r✌✳ ✕✗✵✳ ✜ r❡❣✠♠❡ ❞❡ s❡♠✠✲❧✠❜❡r❞✡❞❡ ♣♦❞❡ s❡r ❞❡✌❡r♠✠♥✡❞♦ ❞❡s❞❡ ♦

✠♥í❝✠♦✱ ♦✉ ❝♦♠♦ ❢♦r♠✡ ❞❡ ✌r✡♥s✠çã♦ ♣✡r✡ ♦ ♠❡✠♦ ✡❜❡r✌♦✱ ♣♦ss✠❜✠❧✠✌✡❞✡ ✡

r❡✡❧✠③✡çã♦ ❞❡ ✡✌✠✈✠❞✡❞❡s ❡①✌❡r♥✡s✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ ✡✉✌♦r✠③✡çã♦

✖✉❞✠❝✠✡❧✳
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➜ ✕➸ ✍ã♦ ♦❜r✠❣✡✌ór✠✡s ✡ ❡s❝♦❧✡r✠③✡çã♦ ❡ ✡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦✱ ❞❡✈❡♥❞♦✱

s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ s❡r ✉✌✠❧✠③✡❞♦s ♦s r❡❝✉rs♦s ❡①✠s✌❡♥✌❡s ♥✡ ❝♦♠✉♥✠✲

❞✡❞❡✳

➜ ✗➸ ✒ ♠❡❞✠❞✡ ♥ã♦ ❝♦♠♣♦r✌✡ ♣r✡③♦ ❞❡✌❡r♠✠♥✡❞♦ ✡♣❧✠❝✡♥❞♦✲s❡✱ ♥♦ q✉❡

❝♦✉❜❡r✱ ✡s ❞✠s♣♦s✠çõ❡s r❡❧✡✌✠✈✡s à ✠♥✌❡r♥✡çã♦✳

☞✤✣✢�✡✥✥

❉✗ ✏✙✘✂✄✙✗✑☛✒

✒r✌✳ ✕✗✕✳ ✒ ✠♥✌❡r♥✡çã♦ ❝♦♥s✌✠✌✉✠ ♠❡❞✠❞✡ ♣r✠✈✡✌✠✈✡ ❞✡ ❧✠❜❡r❞✡❞❡✱ s✉✖❡✠✌✡

✡♦s ♣r✠♥❝í♣✠♦s ❞❡ ❜r❡✈✠❞✡❞❡✱ ❡①❝❡♣❝✠♦♥✡❧✠❞✡❞❡ ❡ r❡s♣❡✠✌♦ à ❝♦♥❞✠çã♦

♣❡❝✉❧✠✡r ❞❡ ♣❡ss♦✡ ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✳

➜ ✕➸ ✍❡rá ♣❡r♠✠✌✠❞✡ ✡ r❡✡❧✠③✡çã♦ ❞❡ ✡✌✠✈✠❞✡❞❡s ❡①✌❡r♥✡s✱ ✡ ❝r✠✌ér✠♦ ❞✡

❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞✡ ❡♥✌✠❞✡❞❡✱ s✡❧✈♦ ❡①♣r❡ss✡ ❞❡✌❡r♠✠♥✡çã♦ ✖✉❞✠❝✠✡❧ ❡♠

❝♦♥✌rár✠♦✳

➜ ✗➸ ✒ ♠❡❞✠❞✡ ♥ã♦ ❝♦♠♣♦r✌✡ ♣r✡③♦ ❞❡✌❡r♠✠♥✡❞♦✱ ❞❡✈❡♥❞♦ s✉✡ ♠✡♥✉✲

✌❡♥çã♦ s❡r r❡✡✈✡❧✠✡❞✡✱ ♠❡❞✠✡♥✌❡ ❞❡❝✠sã♦ ❢✉♥❞✡♠❡♥✌✡❞✡✱ ♥♦ ♠á①✠♠♦ ✡

❝✡❞✡ s❡✠s ♠❡s❡s✳

➜ ✸➸ ✎♠ ♥❡♥❤✉♠✡ ❤✠♣ó✌❡s❡ ♦ ♣❡rí♦❞♦ ♠á①✠♠♦ ❞❡ ✠♥✌❡r♥✡çã♦ ❡①❝❡❞❡rá

✡ ✌rês ✡♥♦s✳

➜ ✹➸ ✒✌✠♥❣✠❞♦ ♦ ❧✠♠✠✌❡ ❡s✌✡❜❡❧❡❝✠❞♦ ♥♦ ♣✡rá❣r✡❢♦ ✡♥✌❡r✠♦r✱ ♦ ✡❞♦❧❡s✲

❝❡♥✌❡ ❞❡✈❡rá s❡r ❧✠❜❡r✡❞♦✱ ❝♦❧♦❝✡❞♦ ❡♠ r❡❣✠♠❡ ❞❡ s❡♠✠✲❧✠❜❡r❞✡❞❡ ♦✉ ❞❡

❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✳

➜ ✺➸ ✒ ❧✠❜❡r✡çã♦ s❡rá ❝♦♠♣✉❧sór✠✡ ✡♦s ✈✠♥✌❡ ❡ ✉♠ ✡♥♦s ❞❡ ✠❞✡❞❡✳

➜ ✻➸ ✎♠ q✉✡❧q✉❡r ❤✠♣ó✌❡s❡ ✡ ❞❡s✠♥✌❡r♥✡çã♦ s❡rá ♣r❡❝❡❞✠❞✡ ❞❡ ✡✉✌♦r✠③✡✲

çã♦ ✖✉❞✠❝✠✡❧✱ ♦✉✈✠❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

✒r✌✳ ✕✗✗✳ ✒ ♠❡❞✠❞✡ ❞❡ ✠♥✌❡r♥✡çã♦ só ♣♦❞❡rá s❡r ✡♣❧✠❝✡❞✡ q✉✡♥❞♦✿

✏ ✲ ✌r✡✌✡r✲s❡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ❝♦♠❡✌✠❞♦ ♠❡❞✠✡♥✌❡ ❣r✡✈❡ ✡♠❡✡ç✡ ♦✉

✈✠♦❧ê♥❝✠✡ ✡ ♣❡ss♦✡❀

✏✏ ✲ ♣♦r r❡✠✌❡r✡çã♦ ♥♦ ❝♦♠❡✌✠♠❡♥✌♦ ❞❡ ♦✉✌r✡s ✠♥❢r✡çõ❡s ❣r✡✈❡s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✻✸

✏✏✏ ✲ ♣♦r ❞❡s❝✉♠♣r✠♠❡♥✌♦ r❡✠✌❡r✡❞♦ ❡ ✠♥✖✉s✌✠❢✠❝á✈❡❧ ❞✡ ♠❡❞✠❞✡ ✡♥✲

✌❡r✠♦r♠❡♥✌❡ ✠♠♣♦s✌✡✳

➜ ✕➸ ✜ ♣r✡③♦ ❞❡ ✠♥✌❡r♥✡çã♦ ♥✡ ❤✠♣ó✌❡s❡ ❞♦ ✠♥❝✠s♦ ✏✏✏ ❞❡s✌❡ ✡r✌✠❣♦ ♥ã♦

♣♦❞❡rá s❡r s✉♣❡r✠♦r ✡ ✌rês ♠❡s❡s✳

➜ ✗➸✳ ✎♠ ♥❡♥❤✉♠✡ ❤✠♣ó✌❡s❡ s❡rá ✡♣❧✠❝✡❞✡ ✡ ✠♥✌❡r♥✡çã♦✱ ❤✡✈❡♥❞♦ ♦✉✌r✡

♠❡❞✠❞✡ ✡❞❡q✉✡❞✡✳

✒r✌✳ ✕✗✸✳ ✒ ✠♥✌❡r♥✡çã♦ ❞❡✈❡rá s❡r ❝✉♠♣r✠❞✡ ❡♠ ❡♥✌✠❞✡❞❡ ❡①❝❧✉s✠✈✡

♣✡r✡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❡♠ ❧♦❝✡❧ ❞✠s✌✠♥✌♦ ❞✡q✉❡❧❡ ❞❡s✌✠♥✡❞♦ ✡♦ ✡❜r✠❣♦✱ ♦❜❡✲

❞❡❝✠❞✡ r✠❣♦r♦s✡ s❡♣✡r✡çã♦ ♣♦r ❝r✠✌ér✠♦s ❞❡ ✠❞✡❞❡✱ ❝♦♠♣❧❡✠çã♦ ❢ís✠❝✡ ❡

❣r✡✈✠❞✡❞❡ ❞✡ ✠♥❢r✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❉✉r✡♥✌❡ ♦ ♣❡rí♦❞♦ ❞❡ ✠♥✌❡r♥✡çã♦✱ ✠♥❝❧✉s✠✈❡ ♣r♦✈✠só✲

r✠✡✱ s❡rã♦ ♦❜r✠❣✡✌ór✠✡s ✡✌✠✈✠❞✡❞❡s ♣❡❞✡❣ó❣✠❝✡s✳

✒r✌✳ ✕✗✹✳ ✍ã♦ ❞✠r❡✠✌♦s ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♣r✠✈✡❞♦ ❞❡ ❧✠❜❡r❞✡❞❡✱ ❡♥✌r❡ ♦✉✲

✌r♦s✱ ♦s s❡❣✉✠♥✌❡s✿

✏ ✲ ❡♥✌r❡✈✠s✌✡r✲s❡ ♣❡ss♦✡❧♠❡♥✌❡ ❝♦♠ ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦❀

✏✏ ✲ ♣❡✌✠❝✠♦♥✡r ❞✠r❡✌✡♠❡♥✌❡ ✡ q✉✡❧q✉❡r ✡✉✌♦r✠❞✡❞❡❀

✏✏✏ ✲ ✡✈✠s✌✡r✲s❡ r❡s❡r✈✡❞✡♠❡♥✌❡ ❝♦♠ s❡✉ ❞❡❢❡♥s♦r❀

✏✮ ✲ s❡r ✠♥❢♦r♠✡❞♦ ❞❡ s✉✡ s✠✌✉✡çã♦ ♣r♦❝❡ss✉✡❧✱ s❡♠♣r❡ q✉❡ s♦❧✠❝✠✲

✌✡❞✡❀

✮ ✲ s❡r ✌r✡✌✡❞♦ ❝♦♠ r❡s♣❡✠✌♦ ❡ ❞✠❣♥✠❞✡❞❡❀

✮✏ ✲ ♣❡r♠✡♥❡❝❡r ✠♥✌❡r♥✡❞♦ ♥✡ ♠❡s♠✡ ❧♦❝✡❧✠❞✡❞❡ ♦✉ ♥✡q✉❡❧✡ ♠✡✠s

♣ró①✠♠✡ ✡♦ ❞♦♠✠❝í❧✠♦ ❞❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧❀

✮✏✏ ✲ r❡❝❡❜❡r ✈✠s✠✌✡s✱ ✡♦ ♠❡♥♦s✱ s❡♠✡♥✡❧♠❡♥✌❡❀

✮✏✏✏ ✲ ❝♦rr❡s♣♦♥❞❡r✲s❡ ❝♦♠ s❡✉s ❢✡♠✠❧✠✡r❡s ❡ ✡♠✠❣♦s❀

✏❳ ✲ ✌❡r ✡❝❡ss♦ ✡♦s ♦❜✖❡✌♦s ♥❡❝❡ssár✠♦s à ❤✠❣✠❡♥❡ ❡ ✡ss❡✠♦ ♣❡ss♦✡❧❀
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❳ ✲ ❤✡❜✠✌✡r ✡❧♦✖✡♠❡♥✌♦ ❡♠ ❝♦♥❞✠çõ❡s ✡❞❡q✉✡❞✡s ❞❡ ❤✠❣✠❡♥❡ ❡ s✡✲

❧✉❜r✠❞✡❞❡❀

❳✏ ✲ r❡❝❡❜❡r ❡s❝♦❧✡r✠③✡çã♦ ❡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦❀

❳✏✏ ✲ r❡✡❧✠③✡r ✡✌✠✈✠❞✡❞❡s ❝✉❧✌✉r✡✠s✱ ❡s♣♦r✌✠✈✡s ❡ ❞❡ ❧✡③❡r✿

❳✏✏✏ ✲ ✌❡r ✡❝❡ss♦ ✡♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ s♦❝✠✡❧❀

❳✏✮ ✲ r❡❝❡❜❡r ✡ss✠s✌ê♥❝✠✡ r❡❧✠❣✠♦s✡✱ s❡❣✉♥❞♦ ✡ s✉✡ ❝r❡♥ç✡✱ ❡ ❞❡s❞❡

q✉❡ ✡ss✠♠ ♦ ❞❡s❡✖❡❀

❳✮ ✲ ♠✡♥✌❡r ✡ ♣♦ss❡ ❞❡ s❡✉s ♦❜✖❡✌♦s ♣❡ss♦✡✠s ❡ ❞✠s♣♦r ❞❡ ❧♦❝✡❧

s❡❣✉r♦ ♣✡r✡ ❣✉✡r❞á✲❧♦s✱ r❡❝❡❜❡♥❞♦ ❝♦♠♣r♦✈✡♥✌❡ ❞✡q✉❡❧❡s ♣♦r✈❡♥✲

✌✉r✡ ❞❡♣♦s✠✌✡❞♦s ❡♠ ♣♦❞❡r ❞✡ ❡♥✌✠❞✡❞❡❀

❳✮✏ ✲ r❡❝❡❜❡r✱ q✉✡♥❞♦ ❞❡ s✉✡ ❞❡s✠♥✌❡r♥✡çã♦✱ ♦s ❞♦❝✉♠❡♥✌♦s ♣❡s✲

s♦✡✠s ✠♥❞✠s♣❡♥sá✈❡✠s à ✈✠❞✡ ❡♠ s♦❝✠❡❞✡❞❡✳

➜ ✕➸ ✎♠ ♥❡♥❤✉♠ ❝✡s♦ ❤✡✈❡rá ✠♥❝♦♠✉♥✠❝✡❜✠❧✠❞✡❞❡✳

➜ ✗➸ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá s✉s♣❡♥❞❡r ✌❡♠♣♦r✡r✠✡♠❡♥✌❡ ✡ ✈✠✲

s✠✌✡✱ ✠♥❝❧✉s✠✈❡ ❞❡ ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ s❡ ❡①✠s✌✠r❡♠ ♠♦✌✠✈♦s sér✠♦s ❡

❢✉♥❞✡❞♦s ❞❡ s✉✡ ♣r❡✖✉❞✠❝✠✡❧✠❞✡❞❡ ✡♦s ✠♥✌❡r❡ss❡s ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✕✗✺✳ ➱ ❞❡✈❡r ❞♦ ✎s✌✡❞♦ ③❡❧✡r ♣❡❧✡ ✠♥✌❡❣r✠❞✡❞❡ ❢ís✠❝✡ ❡ ♠❡♥✌✡❧ ❞♦s

✠♥✌❡r♥♦s✱ ❝✡❜❡♥❞♦✲❧❤❡ ✡❞♦✌✡r ✡s ♠❡❞✠❞✡s ✡❞❡q✉✡❞✡s ❞❡ ❝♦♥✌❡♥çã♦ ❡

s❡❣✉r✡♥ç✡✳

❈�✁✂✄☎✆✝❈

❉❛ �❡♠✐ssã♦

✒r✌✳ ✕✗✻✳ ✒♥✌❡s ❞❡ ✠♥✠❝✠✡❞♦ ♦ ♣r♦❝❡❞✠♠❡♥✌♦ ✖✉❞✠❝✠✡❧ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡

✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rá ❝♦♥✲

❝❡❞❡r ✡ r❡♠✠ssã♦✱ ❝♦♠♦ ❢♦r♠✡ ❞❡ ❡①❝❧✉sã♦ ❞♦ ♣r♦❝❡ss♦✱ ✡✌❡♥❞❡♥❞♦ às

❝✠r❝✉♥s✌â♥❝✠✡s ❡ ❝♦♥s❡qqê♥❝✠✡s ❞♦ ❢✡✌♦✱ ✡♦ ❝♦♥✌❡①✌♦ s♦❝✠✡❧✱ ❜❡♠ ❝♦♠♦

à ♣❡rs♦♥✡❧✠❞✡❞❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s✉✡ ♠✡✠♦r ♦✉ ♠❡♥♦r ♣✡r✌✠❝✠♣✡çã♦ ♥♦

✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✻✺

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥✠❝✠✡❞♦ ♦ ♣r♦❝❡❞✠♠❡♥✌♦✱ ✡ ❝♦♥❝❡ssã♦ ❞✡ r❡♠✠ssã♦

♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ✠♠♣♦r✌✡rá ♥✡ s✉s♣❡♥sã♦ ♦✉ ❡①✌✠♥çã♦ ❞♦ ♣r♦✲

❝❡ss♦✳

✒r✌✳ ✕✗✼✳ ✒ r❡♠✠ssã♦ ♥ã♦ ✠♠♣❧✠❝✡ ♥❡❝❡ss✡r✠✡♠❡♥✌❡ ♦ r❡❝♦♥❤❡❝✠♠❡♥✲

✌♦ ♦✉ ❝♦♠♣r♦✈✡çã♦ ❞✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✱ ♥❡♠ ♣r❡✈✡❧❡❝❡ ♣✡r✡ ❡❢❡✠✌♦ ❞❡

✡♥✌❡❝❡❞❡♥✌❡s✱ ♣♦❞❡♥❞♦ ✠♥❝❧✉✠r ❡✈❡♥✌✉✡❧♠❡♥✌❡ ✡ ✡♣❧✠❝✡çã♦ ❞❡ q✉✡❧q✉❡r

❞✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ❡♠ ❧❡✠✱ ❡①❝❡✌♦ ✡ ❝♦❧♦❝✡çã♦ ❡♠ r❡❣✠♠❡ ❞❡ s❡♠✠✲

✲❧✠❜❡r❞✡❞❡ ❡ ✡ ✠♥✌❡r♥✡çã♦✳

✒r✌✳ ✕✗✔✳ ✒ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡ ♣♦r ❢♦rç✡ ❞✡ r❡♠✠ssã♦ ♣♦❞❡rá s❡r r❡✈✠s✌✡

✖✉❞✠❝✠✡❧♠❡♥✌❡✱ ✡ q✉✡❧q✉❡r ✌❡♠♣♦✱ ♠❡❞✠✡♥✌❡ ♣❡❞✠❞♦ ❡①♣r❡ss♦ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡ ♦✉ ❞❡ s❡✉ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧✱ ♦✉ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

❚✎✏✑✒✗ ✛❚

✦✧★s✮❞✩❞✧★ ✯✮✰t✩✲✮✲t✮★ ✧✫★ ✯✧✩★ ✫✉ ✉✮★✪✫✲★á✈✮✱

✒r✌✳ ✕✗✾✳ ✍ã♦ ♠❡❞✠❞✡s ✡♣❧✠❝á✈❡✠s ✡♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✿

✏ ✲ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ✡ ♣r♦❣r✡♠✡ ♦❢✠❝✠✡❧ ♦✉ ❝♦♠✉♥✠✌ár✠♦ ❞❡ ♣r♦✌❡✲

çã♦ à ❢✡♠í❧✠✡❀

✏✏ ✲ ✠♥❝❧✉sã♦ ❡♠ ♣r♦❣r✡♠✡ ♦❢✠❝✠✡❧ ♦✉ ❝♦♠✉♥✠✌ár✠♦ ❞❡ ✡✉①í❧✠♦✱

♦r✠❡♥✌✡çã♦ ❡ ✌r✡✌✡♠❡♥✌♦ ✡ ✡❧❝♦ó❧✡✌r✡s ❡ ✌♦①✠❝s♠✡♥♦s❀

✏✏✏ ✲ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ✡ ✌r✡✌✡♠❡♥✌♦ ♣s✠❝♦❧ó❣✠❝♦ ♦✉ ♣s✠q✉✠á✌r✠❝♦❀

✏✮ ✲ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ✡ ❝✉rs♦s ♦✉ ♣r♦❣r✡♠✡s ❞❡ ♦r✠❡♥✌✡çã♦❀

✮ ✲ ♦❜r✠❣✡çã♦ ❞❡ ♠✡✌r✠❝✉❧✡r ♦ ❢✠❧❤♦ ♦✉ ♣✉♣✠❧♦ ❡ ✡❝♦♠♣✡♥❤✡r s✉✡

❢r❡qqê♥❝✠✡ ❡ ✡♣r♦✈❡✠✌✡♠❡♥✌♦ ❡s❝♦❧✡r❀

✮✏ ✲ ♦❜r✠❣✡çã♦ ❞❡ ❡♥❝✡♠✠♥❤✡r ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡ ✌r✡✌✡✲

♠❡♥✌♦ ❡s♣❡❝✠✡❧✠③✡❞♦❀

✮✏✏ ✲ ✡❞✈❡r✌ê♥❝✠✡❀

✮✏✏✏ ✲ ♣❡r❞✡ ❞✡ ❣✉✡r❞✡❀

✏❳ ✲ ❞❡s✌✠✌✉✠çã♦ ❞✡ ✌✉✌❡❧✡❀



✻✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❳ ✲ s✉s♣❡♥sã♦ ♦✉ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✳ ✭✎①♣r❡ssã♦ s✉❜s✲

✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘✡ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦s ✠♥❝✠s♦s ✏❳ ❡

❳ ❞❡s✌❡ ✡r✌✠❣♦✱ ♦❜s❡r✈✡r✲s❡✲á ♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✗✸ ❡ ✗✹✳

✒r✌✳ ✕✸✵✳ ✮❡r✠❢✠❝✡❞✡ ✡ ❤✠♣ó✌❡s❡ ❞❡ ♠✡✉s✲✌r✡✌♦s✱ ♦♣r❡ssã♦ ♦✉ ✡❜✉s♦ s❡✲

①✉✡❧ ✠♠♣♦s✌♦s ♣❡❧♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá

❞❡✌❡r♠✠♥✡r✱ ❝♦♠♦ ♠❡❞✠❞✡ ❝✡✉✌❡❧✡r✱ ♦ ✡❢✡s✌✡♠❡♥✌♦ ❞♦ ✡❣r❡ss♦r ❞✡ ♠♦✲

r✡❞✠✡ ❝♦♠✉♠✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❉✡ ♠❡❞✠❞✡ ❝✡✉✌❡❧✡r ❝♦♥s✌✡rá✱ ✡✠♥❞✡✱ ✡ ❢✠①✡çã♦ ♣r♦✲

✈✠sór✠✡ ❞♦s ✡❧✠♠❡♥✌♦s ❞❡ q✉❡ ♥❡❝❡ss✠✌❡♠ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡

❞❡♣❡♥❞❡♥✌❡s ❞♦ ✡❣r❡ss♦r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✹✕✺✱ ❞❡ ✗✵✕✕✮

❚✎✏✑✒✗❚

✦✫♦✫✲★✮✱❤✫�✉t✮✱✧✰

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✕✸✕✳ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r é ór❣ã♦ ♣❡r♠✡♥❡♥✌❡ ❡ ✡✉✌s♥♦♠♦✱ ♥ã♦

✖✉r✠s❞✠❝✠♦♥✡❧✱ ❡♥❝✡rr❡❣✡❞♦ ♣❡❧✡ s♦❝✠❡❞✡❞❡ ❞❡ ③❡❧✡r ♣❡❧♦ ❝✉♠♣r✠♠❡♥✌♦

❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡❢✠♥✠❞♦s ♥❡s✌✡ ✓❡✠✳

✒r✌✳ ✕✸✗✳ ✎♠ ❝✡❞✡♦✉♥✠❝í♣✠♦ ❤✡✈❡rá✱ ♥♦ ♠í♥✠♠♦✱ ✉♠ ✟♦♥s❡❧❤♦ ☛✉✲

✌❡❧✡r ❝♦♠♣♦s✌♦ ❞❡ ❝✠♥❝♦ ♠❡♠❜r♦s✱ ❡s❝♦❧❤✠❞♦s ♣❡❧✡ ❝♦♠✉♥✠❞✡❞❡ ❧♦❝✡❧

♣✡r✡ ♠✡♥❞✡✌♦ ❞❡ ✌rês ✡♥♦s✱ ♣❡r♠✠✌✠❞✡ ✉♠✡ r❡❝♦♥❞✉çã♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✔✳✗✹✗✱ ❞❡ ✕✗✳✕✵✳✕✾✾✕✮

✒r✌✳ ✕✸✸✳ ✚✡r✡ ✡ ❝✡♥❞✠❞✡✌✉r✡ ✡ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ s❡rã♦

❡①✠❣✠❞♦s ♦s s❡❣✉✠♥✌❡s r❡q✉✠s✠✌♦s✿

✏ ✲ r❡❝♦♥❤❡❝✠❞✡ ✠❞♦♥❡✠❞✡❞❡ ♠♦r✡❧❀

✏✏ ✲ ✠❞✡❞❡ s✉♣❡r✠♦r ✡ ✈✠♥✌❡ ❡ ✉♠ ✡♥♦s❀

✏✏✏ ✲ r❡s✠❞✠r ♥♦ ♠✉♥✠❝í♣✠♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✻✼

✒r✌✳ ✕✸✹✳ ✓❡✠ ♠✉♥✠❝✠♣✡❧ ❞✠s♣♦rá s♦❜r❡ ❧♦❝✡❧✱ ❞✠✡ ❡ ❤♦rár✠♦ ❞❡ ❢✉♥❝✠♦♥✡✲

♠❡♥✌♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ✠♥❝❧✉s✠✈❡ q✉✡♥✌♦ ✡ ❡✈❡♥✌✉✡❧ r❡♠✉♥❡r✡çã♦

❞❡ s❡✉s ♠❡♠❜r♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✟♦♥s✌✡rá ❞✡ ❧❡✠ ♦rç✡♠❡♥✌ár✠✡ ♠✉♥✠❝✠♣✡❧ ♣r❡✈✠sã♦ ❞♦s

r❡❝✉rs♦s ♥❡❝❡ssár✠♦s ✡♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✕✸✺✳ ✜ ❡①❡r❝í❝✠♦ ❡❢❡✌✠✈♦ ❞✡ ❢✉♥çã♦ ❞❡ ❝♦♥s❡❧❤❡✠r♦ ❝♦♥s✌✠✌✉✠rá s❡r✲

✈✠ç♦ ♣ú❜❧✠❝♦ r❡❧❡✈✡♥✌❡✱ ❡s✌✡❜❡❧❡❝❡rá ♣r❡s✉♥çã♦ ❞❡ ✠❞♦♥❡✠❞✡❞❡ ♠♦r✡❧ ❡

✡ss❡❣✉r✡rá ♣r✠sã♦ ❡s♣❡❝✠✡❧✱ ❡♠ ❝✡s♦ ❞❡ ❝r✠♠❡ ❝♦♠✉♠✱ ✡✌é ♦ ✖✉❧❣✡♠❡♥✌♦

❞❡❢✠♥✠✌✠✈♦✳

❈�✁✂✄☎✆✝ ✞✞

❉❛s❡✟r✐❜✉✐çõ❡s ☛♦♦♦♥s❡❧❤♦

✒r✌✳ ✕✸✻✳ ✍ã♦ ✡✌r✠❜✉✠çõ❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✿

✏ ✲ ✡✌❡♥❞❡r ✡s ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ♥✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦s

✡r✌s✳ ✾✔ ❡ ✕✵✺✱ ✡♣❧✠❝✡♥❞♦ ✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✕✵✕✱ ✏ ✡ ✮✏✏❀

✏✏ ✲ ✡✌❡♥❞❡r ❡ ✡❝♦♥s❡❧❤✡r ♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✡♣❧✠❝✡♥❞♦ ✡s ♠❡✲

❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✕✗✾✱ ✏ ✡ ✮✏✏❀

✏✏✏ ✲ ♣r♦♠♦✈❡r ✡ ❡①❡❝✉çã♦ ❞❡ s✉✡s ❞❡❝✠sõ❡s✱ ♣♦❞❡♥❞♦ ♣✡r✡ ✌✡♥✌♦✿

✡✮ r❡q✉✠s✠✌✡r s❡r✈✠ç♦s ♣ú❜❧✠❝♦s ♥✡s ár❡✡s ❞❡ s✡ú❞❡✱ ❡❞✉❝✡çã♦✱

s❡r✈✠ç♦ s♦❝✠✡❧✱ ♣r❡✈✠❞ê♥❝✠✡✱ ✌r✡❜✡❧❤♦ ❡ s❡❣✉r✡♥ç✡❀

❜✮ r❡♣r❡s❡♥✌✡r ✖✉♥✌♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♥♦s ❝✡s♦s ❞❡ ❞❡s✲

❝✉♠♣r✠♠❡♥✌♦ ✠♥✖✉s✌✠❢✠❝✡❞♦ ❞❡ s✉✡s ❞❡❧✠❜❡r✡çõ❡s✳

✏✮ ✲ ❡♥❝✡♠✠♥❤✡r ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♥♦✌í❝✠✡ ❞❡ ❢✡✌♦ q✉❡ ❝♦♥s✌✠✲

✌✉✡ ✠♥❢r✡çã♦ ✡❞♠✠♥✠s✌r✡✌✠✈✡ ♦✉ ♣❡♥✡❧ ❝♦♥✌r✡ ♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡❀

✮ ✲ ❡♥❝✡♠✠♥❤✡r à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦s ❝✡s♦s ❞❡ s✉✡ ❝♦♠♣❡✌ê♥✲

❝✠✡❀



✻✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✮✏ ✲ ♣r♦✈✠❞❡♥❝✠✡r ✡ ♠❡❞✠❞✡ ❡s✌✡❜❡❧❡❝✠❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱

❞❡♥✌r❡ ✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✕✵✕✱ ❞❡ ✏ ✡ ✮✏✱ ♣✡r✡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡✉✌♦r

❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧❀

✮✏✏ ✲ ❡①♣❡❞✠r ♥♦✌✠❢✠❝✡çõ❡s❀

✮✏✏✏ ✲ r❡q✉✠s✠✌✡r ❝❡r✌✠❞õ❡s ❞❡ ♥✡s❝✠♠❡♥✌♦ ❡ ❞❡ ó❜✠✌♦ ❞❡ ❝r✠✡♥ç✡ ♦✉

✡❞♦❧❡s❝❡♥✌❡ q✉✡♥❞♦ ♥❡❝❡ssár✠♦❀

✏❳ ✲ ✡ss❡ss♦r✡r ♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ❧♦❝✡❧ ♥✡ ❡❧✡❜♦r✡çã♦ ❞✡ ♣r♦♣♦s✌✡

♦rç✡♠❡♥✌ár✠✡ ♣✡r✡ ♣❧✡♥♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s

❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

❳ ✲ r❡♣r❡s❡♥✌✡r✱ ❡♠ ♥♦♠❡ ❞✡ ♣❡ss♦✡ ❡ ❞✡ ❢✡♠í❧✠✡✱ ❝♦♥✌r✡ ✡ ✈✠♦❧✡çã♦

❞♦s ❞✠r❡✠✌♦s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✳ ✗✗✵✱ ➜ ✸➸✱ ✠♥❝✠s♦ ✏✏✱ ❞✡ ✟♦♥s✌✠✌✉✠çã♦

✛❡❞❡r✡❧❀

❳✏ ✲ r❡♣r❡s❡♥✌✡r ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣✡r✡ ❡❢❡✠✌♦ ❞✡s ✡çõ❡s ❞❡

♣❡r❞✡ ♦✉ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ✡♣ós ❡s❣♦✌✡❞✡s ✡s ♣♦ss✠❜✠❧✠✲

❞✡❞❡s ❞❡ ♠✡♥✉✌❡♥çã♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✖✉♥✌♦ à ❢✡♠í❧✠✡

♥✡✌✉r✡❧✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡✱ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ❡♥✌❡♥❞❡r ♥❡❝❡ssár✠♦ ♦ ✡❢✡s✌✡♠❡♥✌♦ ❞♦ ❝♦♥✈í✈✠♦ ❢✡♠✠❧✠✡r✱ ❝♦✲

♠✉♥✠❝✡rá ✠♥❝♦♥✌✠♥❡♥✌✠ ♦ ❢✡✌♦ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣r❡s✌✡♥❞♦✲❧❤❡

✠♥❢♦r♠✡çõ❡s s♦❜r❡ ♦s ♠♦✌✠✈♦s ❞❡ ✌✡❧ ❡♥✌❡♥❞✠♠❡♥✌♦ ❡ ✡s ♣r♦✈✠❞ê♥❝✠✡s

✌♦♠✡❞✡s ♣✡r✡ ✡ ♦r✠❡♥✌✡çã♦✱ ♦ ✡♣♦✠♦ ❡ ✡ ♣r♦♠♦çã♦ s♦❝✠✡❧ ❞✡ ❢✡♠í❧✠✡✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✸✼✳ ✒s ❞❡❝✠sõ❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s♦♠❡♥✌❡ ♣♦❞❡rã♦ s❡r r❡✲

✈✠s✌✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ✡ ♣❡❞✠❞♦ ❞❡ q✉❡♠ ✌❡♥❤✡ ❧❡❣í✌✠♠♦ ✠♥✲

✌❡r❡ss❡✳

❈�✁✂✄☎✆✝ ✞✞✞

❉❛♦♦♠♣❡✟ê♥❝✐❛

✒r✌✳ ✕✸✔✳ ✒♣❧✠❝✡✲s❡ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✡ r❡❣r✡ ❞❡ ❝♦♠♣❡✌ê♥❝✠✡ ❝♦♥s✲

✌✡♥✌❡ ❞♦ ✡r✌✳ ✕✹✼✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✻✾

❈�✁✂✄☎✆✝ ✞❈

❉❛ ♦s❝♦❧❤❛ ☛♦s♦♦♥s❡❧❤❡✐r♦s

✒r✌✳ ✕✸✾✳ ✜ ♣r♦❝❡ss♦ ♣✡r✡ ✡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r

s❡rá ❡s✌✡❜❡❧❡❝✠❞♦ ❡♠ ❧❡✠ ♠✉♥✠❝✠♣✡❧ ❡ r❡✡❧✠③✡❞♦ s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡

❞♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡ ✡

❢✠s❝✡❧✠③✡çã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✔✳✗✹✗✱

❞❡ ✕✗✳✕✵✳✕✾✾✕✮

❈�✁✂✄☎✆✝❈

❉♦s ✥♠♣❡☛✐♠❡♥✟♦s

✒r✌✳ ✕✹✵✳ ✍ã♦ ✠♠♣❡❞✠❞♦s ❞❡ s❡r✈✠r ♥♦ ♠❡s♠♦ ✟♦♥s❡❧❤♦ ♠✡r✠❞♦ ❡

♠✉❧❤❡r✱ ✡s❝❡♥❞❡♥✌❡s ❡ ❞❡s❝❡♥❞❡♥✌❡s✱ s♦❣r♦ ❡ ❣❡♥r♦ ♦✉ ♥♦r✡✱ ✠r♠ã♦s✱

❝✉♥❤✡❞♦s✱ ❞✉r✡♥✌❡ ♦ ❝✉♥❤✡❞✠♦✱ ✌✠♦ ❡ s♦❜r✠♥❤♦✱ ♣✡❞r✡s✌♦ ♦✉ ♠✡❞r✡s✌✡

❡ ❡♥✌❡✡❞♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎s✌❡♥❞❡✲s❡ ♦ ✠♠♣❡❞✠♠❡♥✌♦ ❞♦ ❝♦♥s❡❧❤❡✠r♦✱ ♥✡ ❢♦r♠✡

❞❡s✌❡ ✡r✌✠❣♦✱ ❡♠ r❡❧✡çã♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡ ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❝♦♠ ✡✌✉✡çã♦ ♥✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱

❡♠ ❡①❡r❝í❝✠♦ ♥✡ ❝♦♠✡r❝✡✱ ❢♦r♦ r❡❣✠♦♥✡❧ ♦✉ ❞✠s✌r✠✌✡❧✳

❚✎✏✑✒✗❚✛

✦✫❡❝✮★★✫ ♦ �✉★t✩✬✧

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✕✹✕✳ ➱ ❣✡r✡♥✌✠❞♦ ♦ ✡❝❡ss♦ ❞❡ ✌♦❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ à ❉❡❢❡♥✲

s♦r✠✡ ✚ú❜❧✠❝✡✱ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ✡♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ♣♦r q✉✡❧✲

q✉❡r ❞❡ s❡✉s ór❣ã♦s✳

➜ ✕➸✳ ✒ ✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡ ❣r✡✌✉✠✌✡ s❡rá ♣r❡s✌✡❞✡ ✡♦s q✉❡ ❞❡❧✡ ♥❡❝❡s✲

s✠✌✡r❡♠✱ ✡✌r✡✈és ❞❡ ❞❡❢❡♥s♦r ♣ú❜❧✠❝♦ ♦✉ ✡❞✈♦❣✡❞♦ ♥♦♠❡✡❞♦✳



✼✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✗➸ ✒s ✡çõ❡s ✖✉❞✠❝✠✡✠s ❞✡ ❝♦♠♣❡✌ê♥❝✠✡ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡

☞✉✈❡♥✌✉❞❡ sã♦ ✠s❡♥✌✡s ❞❡ ❝✉s✌✡s ❡ ❡♠♦❧✉♠❡♥✌♦s✱ r❡ss✡❧✈✡❞✡ ✡ ❤✠♣ó✌❡s❡

❞❡ ❧✠✌✠❣â♥❝✠✡ ❞❡ ♠á✲❢é✳

✒r✌✳ ✕✹✗✳ ✜s ♠❡♥♦r❡s ❞❡ ❞❡③❡ss❡✠s ✡♥♦s s❡rã♦ r❡♣r❡s❡♥✌✡❞♦s ❡ ♦s ♠✡✠♦✲

r❡s ❞❡ ❞❡③❡ss❡✠s ❡ ♠❡♥♦r❡s ❞❡ ✈✠♥✌❡ ❡ ✉♠ ✡♥♦s ✡ss✠s✌✠❞♦s ♣♦r s❡✉s ♣✡✠s✱

✌✉✌♦r❡s ♦✉ ❝✉r✡❞♦r❡s✱ ♥✡ ❢♦r♠✡ ❞✡ ❧❡❣✠s❧✡çã♦ ❝✠✈✠❧ ♦✉ ♣r♦❝❡ss✉✡❧✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡rá ❝✉r✡❞♦r ❡s♣❡❝✠✡❧ à ❝r✠✡♥✲

ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ s❡♠♣r❡ q✉❡ ♦s ✠♥✌❡r❡ss❡s ❞❡s✌❡s ❝♦❧✠❞✠r❡♠ ❝♦♠ ♦s

❞❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♦✉ q✉✡♥❞♦ ❝✡r❡❝❡r ❞❡ r❡♣r❡s❡♥✌✡çã♦ ♦✉

✡ss✠s✌ê♥❝✠✡ ❧❡❣✡❧ ✡✠♥❞✡ q✉❡ ❡✈❡♥✌✉✡❧✳

✒r✌✳ ✕✹✸✳ ✎ ✈❡❞✡❞✡ ✡ ❞✠✈✉❧❣✡çã♦ ❞❡ ✡✌♦s ✖✉❞✠❝✠✡✠s✱ ♣♦❧✠❝✠✡✠s ❡ ✡❞♠✠♥✠s✲

✌r✡✌✠✈♦s q✉❡ ❞✠❣✡♠ r❡s♣❡✠✌♦ ✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡ q✉❡ s❡ ✡✌r✠❜✉✡

✡✉✌♦r✠✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✳✉✡❧q✉❡r ♥♦✌í❝✠✡ ✡ r❡s♣❡✠✌♦ ❞♦ ❢✡✌♦ ♥ã♦ ♣♦❞❡rá ✠❞❡♥✲

✌✠❢✠❝✡r ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ✈❡❞✡♥❞♦✲s❡ ❢♦✌♦❣r✡❢✠✡✱ r❡❢❡rê♥❝✠✡ ✡

♥♦♠❡✱ ✡♣❡❧✠❞♦✱ ❢✠❧✠✡çã♦✱ ♣✡r❡♥✌❡s❝♦✱ r❡s✠❞ê♥❝✠✡ ❡✱ ✠♥❝❧✉s✠✈❡✱ ✠♥✠❝✠✡✠s ❞♦

♥♦♠❡ ❡ s♦❜r❡♥♦♠❡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✵✳✼✻✹✱ ❞❡ ✕✗✳✕✕✳✗✵✵✸✮

✒r✌✳ ✕✹✹✳ ✒ ❡①♣❡❞✠çã♦ ❞❡ ❝ó♣✠✡ ♦✉ ❝❡r✌✠❞ã♦ ❞❡ ✡✌♦s ✡ q✉❡ s❡ r❡❢❡r❡ ♦

✡r✌✠❣♦ ✡♥✌❡r✠♦r s♦♠❡♥✌❡ s❡rá ❞❡❢❡r✠❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠✲

♣❡✌❡♥✌❡✱ s❡ ❞❡♠♦♥s✌r✡❞♦ ♦ ✠♥✌❡r❡ss❡ ❡ ✖✉s✌✠❢✠❝✡❞✡ ✡ ❢✠♥✡❧✠❞✡❞❡✳

❈�✁✂✄☎✆✝ ✞✞

❉❛ ❛✉s✟✐ç❛ ☛❛ ✥♥❢â♥❝✐❛ ❡ ☛❛ ❛✉✈❡♥✟✉☛❡

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✕✹✺✳ ✜s ❡s✌✡❞♦s ❡ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ♣♦❞❡rã♦ ❝r✠✡r ✈✡r✡s ❡s♣❡❝✠✡✲

❧✠③✡❞✡s ❡ ❡①❝❧✉s✠✈✡s ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✱ ❝✡❜❡♥❞♦ ✡♦ ✚♦❞❡r ☞✉✲

❞✠❝✠ár✠♦ ❡s✌✡❜❡❧❡❝❡r s✉✡ ♣r♦♣♦r❝✠♦♥✡❧✠❞✡❞❡ ♣♦r ♥ú♠❡r♦ ❞❡ ❤✡❜✠✌✡♥✌❡s✱

❞♦✌á✲❧✡s ❞❡ ✠♥❢r✡✲❡s✌r✉✌✉r✡ ❡ ❞✠s♣♦r s♦❜r❡ ♦ ✡✌❡♥❞✠♠❡♥✌♦✱ ✠♥❝❧✉s✠✈❡ ❡♠

♣❧✡♥✌õ❡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✼✶

☞✤✣✢� ✥✥

❉✒ ☞✌✛✡

✒r✌✳ ✕✹✻✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✡ q✉❡ s❡ r❡❢❡r❡ ❡s✌✡ ✓❡✠ é ♦ ☞✉✠③ ❞✡ ✏♥❢â♥❝✠✡

❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ♦✉ ♦ ✖✉✠③ q✉❡ ❡①❡r❝❡ ❡ss✡ ❢✉♥çã♦✱ ♥✡ ❢♦r♠✡ ❞✡ ❧❡✠ ❞❡

♦r❣✡♥✠③✡çã♦ ✖✉❞✠❝✠ár✠✡ ❧♦❝✡❧✳

✒r✌✳ ✕✹✼✳ ✒ ❝♦♠♣❡✌ê♥❝✠✡ s❡rá ❞❡✌❡r♠✠♥✡❞✡✿

✏ ✲ ♣❡❧♦ ❞♦♠✠❝í❧✠♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧❀

✏✏ ✲ ♣❡❧♦ ❧✉❣✡r ♦♥❞❡ s❡ ❡♥❝♦♥✌r❡ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ à ❢✡❧✌✡

❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

➜ ✕➸✳ ✘♦s ❝✡s♦s ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ s❡rá ❝♦♠♣❡✌❡♥✌❡ ✡ ✡✉✌♦r✠❞✡❞❡ ❞♦ ❧✉✲

❣✡r ❞✡ ✡çã♦ ♦✉ ♦♠✠ssã♦✱ ♦❜s❡r✈✡❞✡s ✡s r❡❣r✡s ❞❡ ❝♦♥❡①ã♦✱ ❝♦♥✌✠♥ê♥❝✠✡

❡ ♣r❡✈❡♥çã♦✳

➜ ✗➸ ✒ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s ♣♦❞❡rá s❡r ❞❡❧❡❣✡❞✡ à ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✲

✌❡♥✌❡ ❞✡ r❡s✠❞ê♥❝✠✡ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♦✉ ❞♦ ❧♦❝✡❧ ♦♥❞❡ s❡❞✠✡r✲s❡

✡ ❡♥✌✠❞✡❞❡ q✉❡ ✡❜r✠❣✡r ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✸➸ ✎♠ ❝✡s♦ ❞❡ ✠♥❢r✡çã♦ ❝♦♠❡✌✠❞✡ ✡✌r✡✈és ❞❡ ✌r✡♥s♠✠ssã♦ s✠♠✉❧✌â♥❡✡

❞❡ rá❞✠♦ ♦✉ ✌❡❧❡✈✠sã♦✱ q✉❡ ✡✌✠♥✖✡ ♠✡✠s ❞❡ ✉♠✡ ❝♦♠✡r❝✡✱ s❡rá ❝♦♠♣❡✲

✌❡♥✌❡✱ ♣✡r✡ ✡♣❧✠❝✡çã♦ ❞✡ ♣❡♥✡❧✠❞✡❞❡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞♦ ❧♦❝✡❧ ❞✡

s❡❞❡ ❡s✌✡❞✉✡❧ ❞✡ ❡♠✠ss♦r✡ ♦✉ r❡❞❡✱ ✌❡♥❞♦ ✡ s❡♥✌❡♥ç✡ ❡❢✠❝á❝✠✡ ♣✡r✡ ✌♦❞✡s

✡s ✌r✡♥s♠✠ss♦r✡s ♦✉ r❡✌r✡♥s♠✠ss♦r✡s ❞♦ r❡s♣❡❝✌✠✈♦ ❡s✌✡❞♦✳

✒r✌✳ ✕✹✔✳ ✒ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ é ❝♦♠♣❡✌❡♥✌❡ ♣✡r✡✿

✏ ✲ ❝♦♥❤❡❝❡r ❞❡ r❡♣r❡s❡♥✌✡çõ❡s ♣r♦♠♦✈✠❞✡s ♣❡❧♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠✲

❝♦✱ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ✡✌r✠❜✉í❞♦ ✡ ✡❞♦❧❡s❝❡♥✌❡✱ ✡♣❧✠✲

❝✡♥❞♦ ✡s ♠❡❞✠❞✡s ❝✡❜í✈❡✠s❀

✏✏ ✲ ❝♦♥❝❡❞❡r ✡ r❡♠✠ssã♦✱ ❝♦♠♦ ❢♦r♠✡ ❞❡ s✉s♣❡♥sã♦ ♦✉ ❡①✌✠♥çã♦

❞♦ ♣r♦❝❡ss♦❀

✏✏✏ ✲ ❝♦♥❤❡❝❡r ❞❡ ♣❡❞✠❞♦s ❞❡ ✡❞♦çã♦ ❡ s❡✉s ✠♥❝✠❞❡♥✌❡s❀



✼✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏✮ ✲ ❝♦♥❤❡❝❡r ❞❡ ✡çõ❡s ❝✠✈✠s ❢✉♥❞✡❞✡s ❡♠ ✠♥✌❡r❡ss❡s ✠♥❞✠✈✠❞✉✡✠s✱

❞✠❢✉s♦s ♦✉ ❝♦❧❡✌✠✈♦s ✡❢❡✌♦s à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♦❜s❡r✈✡❞♦ ♦

❞✠s♣♦s✌♦ ♥♦ ✡r✌✳ ✗✵✾❀

✮ ✲ ❝♦♥❤❡❝❡r ❞❡ ✡çõ❡s ❞❡❝♦rr❡♥✌❡s ❞❡ ✠rr❡❣✉❧✡r✠❞✡❞❡s ❡♠ ❡♥✌✠❞✡❞❡s

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✡♣❧✠❝✡♥❞♦ ✡s ♠❡❞✠❞✡s ❝✡❜í✈❡✠s❀

✮✏ ✲ ✡♣❧✠❝✡r ♣❡♥✡❧✠❞✡❞❡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ♥♦s ❝✡s♦s ❞❡ ✠♥❢r✡çõ❡s

❝♦♥✌r✡ ♥♦r♠✡ ❞❡ ♣r♦✌❡çã♦ à ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡❀

✮✏✏ ✲ ❝♦♥❤❡❝❡r ❞❡ ❝✡s♦s ❡♥❝✡♠✠♥❤✡❞♦s ♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱

✡♣❧✠❝✡♥❞♦ ✡s ♠❡❞✠❞✡s ❝✡❜í✈❡✠s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✳✉✡♥❞♦ s❡ ✌r✡✌✡r ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ♥✡s ❤✠✲

♣ó✌❡s❡s ❞♦ ✡r✌✳ ✾✔✱ é ✌✡♠❜é♠ ❝♦♠♣❡✌❡♥✌❡ ✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡

☞✉✈❡♥✌✉❞❡ ♣✡r✡ ♦ ❢✠♠ ❞❡✿

✡✮ ❝♦♥❤❡❝❡r ❞❡ ♣❡❞✠❞♦s ❞❡ ❣✉✡r❞✡ ❡ ✌✉✌❡❧✡❀

❜✮ ❝♦♥❤❡❝❡r ❞❡ ✡çõ❡s ❞❡ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ♣❡r❞✡ ♦✉

♠♦❞✠❢✠❝✡çã♦ ❞✡ ✌✉✌❡❧✡ ♦✉ ❣✉✡r❞✡❀ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❝✮ s✉♣r✠r ✡ ❝✡♣✡❝✠❞✡❞❡ ♦✉ ♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ♣✡r✡ ♦ ❝✡s✡♠❡♥✌♦❀

❞✮ ❝♦♥❤❡❝❡r ❞❡ ♣❡❞✠❞♦s ❜✡s❡✡❞♦s ❡♠ ❞✠s❝♦r❞â♥❝✠✡ ♣✡✌❡r♥✡ ♦✉ ♠✡✲

✌❡r♥✡✱ ❡♠ r❡❧✡çã♦ ✡♦ ❡①❡r❝í❝✠♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r❀ ✭✎①♣r❡ssã♦ s✉❜s✲

✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❡✮ ❝♦♥❝❡❞❡r ✡ ❡♠✡♥❝✠♣✡çã♦✱ ♥♦s ✌❡r♠♦s ❞✡ ❧❡✠ ❝✠✈✠❧✱ q✉✡♥❞♦ ❢✡❧✌✡✲

r❡♠ ♦s ♣✡✠s❀

❢✮ ❞❡s✠❣♥✡r ❝✉r✡❞♦r ❡s♣❡❝✠✡❧ ❡♠ ❝✡s♦s ❞❡ ✡♣r❡s❡♥✌✡çã♦ ❞❡ q✉❡✠①✡ ♦✉

r❡♣r❡s❡♥✌✡çã♦✱ ♦✉ ❞❡ ♦✉✌r♦s ♣r♦❝❡❞✠♠❡♥✌♦s ✖✉❞✠❝✠✡✠s ♦✉ ❡①✌r✡✖✉❞✠✲

❝✠✡✠s ❡♠ q✉❡ ❤✡✖✡ ✠♥✌❡r❡ss❡s ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡❀

❣✮ ❝♦♥❤❡❝❡r ❞❡ ✡çõ❡s ❞❡ ✡❧✠♠❡♥✌♦s❀

❤✮ ❞❡✌❡r♠✠♥✡r ♦ ❝✡♥❝❡❧✡♠❡♥✌♦✱ ✡ r❡✌✠❢✠❝✡çã♦ ❡ ♦ s✉♣r✠♠❡♥✌♦ ❞♦s

r❡❣✠s✌r♦s ❞❡ ♥✡s❝✠♠❡♥✌♦ ❡ ó❜✠✌♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✼✸

✒r✌✳ ✕✹✾✳ ✟♦♠♣❡✌❡ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✠s❝✠♣❧✠♥✡r✱ ✡✌r✡✈és ❞❡ ♣♦r✲

✌✡r✠✡✱ ♦✉ ✡✉✌♦r✠③✡r✱ ♠❡❞✠✡♥✌❡ ✡❧✈✡rá✿

✏ ✲ ✡ ❡♥✌r✡❞✡ ❡ ♣❡r♠✡♥ê♥❝✠✡ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡s✡❝♦♠✲

♣✡♥❤✡❞♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ❡♠✿

✡✮ ❡s✌á❞✠♦✱ ❣✠♥ás✠♦ ❡ ❝✡♠♣♦ ❞❡s♣♦r✌✠✈♦❀

❜✮ ❜✡✠❧❡s ♦✉ ♣r♦♠♦çõ❡s ❞✡♥ç✡♥✌❡s❀

❝✮ ❜♦✡✌❡ ♦✉ ❝♦♥❣ê♥❡r❡s❀

❞✮ ❝✡s✡ q✉❡ ❡①♣❧♦r❡ ❝♦♠❡r❝✠✡❧♠❡♥✌❡ ❞✠✈❡rsõ❡s ❡❧❡✌rs♥✠❝✡s❀

❡✮ ❡s✌ú❞✠♦s ❝✠♥❡♠✡✌♦❣rá❢✠❝♦s✱ ❞❡ ✌❡✡✌r♦✱ rá❞✠♦ ❡ ✌❡❧❡✈✠sã♦✳

✏✏ ✲ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡ ❝r✠✡♥ç✡ ❡ ✡❞♦❧❡s❝❡♥✌❡ ❡♠✿

✡✮ ❡s♣❡✌á❝✉❧♦s ♣ú❜❧✠❝♦s ❡ s❡✉s ❡♥s✡✠♦s❀

❜✮ ❝❡r✌✡♠❡s ❞❡ ❜❡❧❡③✡✳

➜ ✕➸ ✚✡r✡ ♦s ❢✠♥s ❞♦ ❞✠s♣♦s✌♦ ♥❡s✌❡ ✡r✌✠❣♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❧❡✈✡✲

rá ❡♠ ❝♦♥✌✡✱ ❞❡♥✌r❡ ♦✉✌r♦s ❢✡✌♦r❡s✿

✡✮ ♦s ♣r✠♥❝í♣✠♦s ❞❡s✌✡ ✓❡✠❀

❜✮ ✡s ♣❡❝✉❧✠✡r✠❞✡❞❡s ❧♦❝✡✠s❀

❝✮ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ✠♥s✌✡❧✡çõ❡s ✡❞❡q✉✡❞✡s❀

❞✮ ♦ ✌✠♣♦ ❞❡ ❢r❡qqê♥❝✠✡ ❤✡❜✠✌✉✡❧ ✡♦ ❧♦❝✡❧❀

❡✮ ✡ ✡❞❡q✉✡çã♦ ❞♦ ✡♠❜✠❡♥✌❡ ✡ ❡✈❡♥✌✉✡❧ ♣✡r✌✠❝✠♣✡çã♦ ♦✉ ❢r❡qqê♥❝✠✡

❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s❀

❢✮ ✡ ♥✡✌✉r❡③✡ ❞♦ ❡s♣❡✌á❝✉❧♦✳

➜ ✗➸ ✒s ♠❡❞✠❞✡s ✡❞♦✌✡❞✡s ♥✡ ❝♦♥❢♦r♠✠❞✡❞❡ ❞❡s✌❡ ✡r✌✠❣♦ ❞❡✈❡rã♦ s❡r

❢✉♥❞✡♠❡♥✌✡❞✡s✱ ❝✡s♦ ✡ ❝✡s♦✱ ✈❡❞✡❞✡s ✡s ❞❡✌❡r♠✠♥✡çõ❡s ❞❡ ❝✡rá✌❡r ❣❡✲

r✡❧✳



✼✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

☞✤✣✢� ✥✥✥

❉✒✜ ✍✂✄✠✛✑✒✜ ✒✌✄✛✔✛✗✄✂✜

✒r✌✳ ✕✺✵✳ ✟✡❜❡ ✡♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ♥✡ ❡❧✡❜♦r✡çã♦ ❞❡ s✉✡ ♣r♦♣♦s✌✡

♦rç✡♠❡♥✌ár✠✡✱ ♣r❡✈❡r r❡❝✉rs♦s ♣✡r✡ ♠✡♥✉✌❡♥çã♦ ❞❡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦✲

❢✠ss✠♦♥✡❧✱ ❞❡s✌✠♥✡❞✡ ✡ ✡ss❡ss♦r✡r ✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✳

✒r✌✳ ✕✺✕✳ ✟♦♠♣❡✌❡ à ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧ ❞❡♥✌r❡ ♦✉✌r✡s ✡✌r✠❜✉✠çõ❡s

q✉❡ ❧❤❡ ❢♦r❡♠ r❡s❡r✈✡❞✡s ♣❡❧✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✱ ❢♦r♥❡❝❡r s✉❜sí❞✠♦s ♣♦r

❡s❝r✠✌♦✱ ♠❡❞✠✡♥✌❡ ❧✡✉❞♦s✱ ♦✉ ✈❡r❜✡❧♠❡♥✌❡✱ ♥✡ ✡✉❞✠ê♥❝✠✡✱ ❡ ❜❡♠ ✡ss✠♠

❞❡s❡♥✈♦❧✈❡r ✌r✡❜✡❧❤♦s ❞❡ ✡❝♦♥s❡❧❤✡♠❡♥✌♦✱ ♦r✠❡♥✌✡çã♦✱ ❡♥❝✡♠✠♥❤✡✲

♠❡♥✌♦✱ ♣r❡✈❡♥çã♦ ❡ ♦✉✌r♦s✱ ✌✉❞♦ s♦❜ ✡ ✠♠❡❞✠✡✌✡ s✉❜♦r❞✠♥✡çã♦ à ✡✉✲

✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ✡ss❡❣✉r✡❞✡ ✡ ❧✠✈r❡ ♠✡♥✠❢❡s✌✡çã♦ ❞♦ ♣♦♥✌♦ ❞❡ ✈✠s✌✡

✌é❝♥✠❝♦✳

❈�✁✂✄☎✆✝ ✞✞✞

❉♦s ♦r♦❝❡☛✐♠❡♥✟♦s

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✕✺✗✳ ✒♦s ♣r♦❝❡❞✠♠❡♥✌♦s r❡❣✉❧✡❞♦s ♥❡s✌✡ ✓❡✠ ✡♣❧✠❝✡♠✲s❡ s✉❜s✠✲

❞✠✡r✠✡♠❡♥✌❡ ✡s ♥♦r♠✡s ❣❡r✡✠s ♣r❡✈✠s✌✡s ♥✡ ❧❡❣✠s❧✡çã♦ ♣r♦❝❡ss✉✡❧ ♣❡r✲

✌✠♥❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ➱ ✡ss❡❣✉r✡❞✡✱ s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✱ ♣r✠♦r✠✲

❞✡❞❡ ✡❜s♦❧✉✌✡ ♥✡ ✌r✡♠✠✌✡çã♦ ❞♦s ♣r♦❝❡ss♦s ❡ ♣r♦❝❡❞✠♠❡♥✌♦s ♣r❡✈✠s✌♦s

♥❡s✌✡ ✓❡✠✱ ✡ss✠♠ ❝♦♠♦ ♥✡ ❡①❡❝✉çã♦ ❞♦s ✡✌♦s ❡ ❞✠❧✠❣ê♥❝✠✡s ✖✉❞✠❝✠✡✠s ✡

❡❧❡s r❡❢❡r❡♥✌❡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✺✸✳ ✍❡ ✡ ♠❡❞✠❞✡ ✖✉❞✠❝✠✡❧ ✡ s❡r ✡❞♦✌✡❞✡ ♥ã♦ ❝♦rr❡s♣♦♥❞❡r ✡ ♣r♦❝❡✲

❞✠♠❡♥✌♦ ♣r❡✈✠s✌♦ ♥❡s✌✡ ♦✉ ❡♠ ♦✉✌r✡ ❧❡✠✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá

✠♥✈❡s✌✠❣✡r ♦s ❢✡✌♦s ❡ ♦r❞❡♥✡r ❞❡ ♦❢í❝✠♦ ✡s ♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s✱ ♦✉✲

✈✠❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ❞✠s♣♦s✌♦ ♥❡s✌❡ ✡r✌✠❣♦ ♥ã♦ s❡ ✡♣❧✠❝✡ ♣✡r✡ ♦ ❢✠♠ ❞❡

✡❢✡s✌✡♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡ s✉✡ ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✼✺

❡ ❡♠ ♦✉✌r♦s ♣r♦❝❡❞✠♠❡♥✌♦s ♥❡❝❡ss✡r✠✡♠❡♥✌❡ ❝♦♥✌❡♥❝✠♦s♦s✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✺✹✳ ✒♣❧✠❝✡✲s❡ às ♠✉❧✌✡s ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✳ ✗✕✹✳

❉✡ ✚❡r❞✡ ❡ ❞✡ ✍✉s♣❡♥sã♦ ❞♦ ✛✡♠✠❧✠✡r

✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✺✺✳ ✜ ♣r♦❝❡❞✠♠❡♥✌♦ ♣✡r✡ ✡ ♣❡r❞✡ ♦✉ ✡ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡✲

♠✠❧✠✡r ✌❡rá ✠♥í❝✠♦ ♣♦r ♣r♦✈♦❝✡çã♦ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ ❞❡ q✉❡♠

✌❡♥❤✡ ❧❡❣í✌✠♠♦ ✠♥✌❡r❡ss❡✳ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✺✻✳ ✒ ♣❡✌✠çã♦ ✠♥✠❝✠✡❧ ✠♥❞✠❝✡rá✿

✏ ✲ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ✡ q✉❡ ❢♦r ❞✠r✠❣✠❞✡❀

✏✏ ✲ ♦ ♥♦♠❡✱ ♦ ❡s✌✡❞♦ ❝✠✈✠❧✱ ✡ ♣r♦❢✠ssã♦ ❡ ✡ r❡s✠❞ê♥❝✠✡ ❞♦ r❡q✉❡r❡♥✌❡

❡ ❞♦ r❡q✉❡r✠❞♦✱ ❞✠s♣❡♥s✡❞✡ ✡ q✉✡❧✠❢✠❝✡çã♦ ❡♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ♣❡❞✠✲

❞♦ ❢♦r♠✉❧✡❞♦ ♣♦r r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦❀

✏✏✏ ✲ ✡ ❡①♣♦s✠çã♦ s✉♠ár✠✡ ❞♦ ❢✡✌♦ ❡ ♦ ♣❡❞✠❞♦❀

✏✮ ✲ ✡s ♣r♦✈✡s q✉❡ s❡rã♦ ♣r♦❞✉③✠❞✡s✱ ♦❢❡r❡❝❡♥❞♦✱ ❞❡s❞❡ ❧♦❣♦✱ ♦ r♦❧

❞❡ ✌❡s✌❡♠✉♥❤✡s ❡ ❞♦❝✉♠❡♥✌♦s✳

✒r✌✳ ✕✺✼✳➸✡✈❡♥❞♦ ♠♦✌✠✈♦ ❣r✡✈❡✱ ♣♦❞❡rá ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♦✉✈✠✲

❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡❝r❡✌✡r ✡ s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ❧✠♠✠✲

♥✡r ♦✉ ✠♥❝✠❞❡♥✌✡❧♠❡♥✌❡✱ ✡✌é ♦ ✖✉❧❣✡♠❡♥✌♦ ❞❡❢✠♥✠✌✠✈♦ ❞✡ ❝✡✉s✡✱ ❢✠❝✡♥❞♦

✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♥❢✠✡❞♦ ✡ ♣❡ss♦✡ ✠❞s♥❡✡✱ ♠❡❞✠✡♥✌❡ ✌❡r♠♦ ❞❡

r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✒r✌✳ ✕✺✔✳ ✜ r❡q✉❡r✠❞♦ s❡rá ❝✠✌✡❞♦ ♣✡r✡✱ ♥♦ ♣r✡③♦ ❞❡ ❞❡③ ❞✠✡s✱ ♦❢❡r❡❝❡r

r❡s♣♦s✌✡ ❡s❝r✠✌✡✱ ✠♥❞✠❝✡♥❞♦ ✡s ♣r♦✈✡s ✡ s❡r❡♠ ♣r♦❞✉③✠❞✡s ❡ ♦❢❡r❡❝❡♥❞♦

❞❡s❞❡ ❧♦❣♦ ♦ r♦❧ ❞❡ ✌❡s✌❡♠✉♥❤✡s ❡ ❞♦❝✉♠❡♥✌♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❉❡✈❡rã♦ s❡r ❡s❣♦✌✡❞♦s ✌♦❞♦s ♦s ♠❡✠♦s ♣✡r✡ ✡ ❝✠✌✡çã♦

♣❡ss♦✡❧✳



✼✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✕✺✾✳ ✍❡ ♦ r❡q✉❡r✠❞♦ ♥ã♦ ✌✠✈❡r ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ ❝♦♥s✌✠✌✉✠r ✡❞✈♦❣✡✲

❞♦✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ ♣ró♣r✠♦ s✉s✌❡♥✌♦ ❡ ❞❡ s✉✡ ❢✡♠í❧✠✡✱ ♣♦❞❡rá r❡q✉❡r❡r✱

❡♠ ❝✡r✌ór✠♦✱ q✉❡ ❧❤❡ s❡✖✡ ♥♦♠❡✡❞♦ ❞✡✌✠✈♦✱ ✡♦ q✉✡❧ ✠♥❝✉♠❜✠rá ✡ ✡♣r❡✲

s❡♥✌✡çã♦ ❞❡ r❡s♣♦s✌✡✱ ❝♦♥✌✡♥❞♦✲s❡ ♦ ♣r✡③♦ ✡ ♣✡r✌✠r ❞✡ ✠♥✌✠♠✡çã♦ ❞♦

❞❡s♣✡❝❤♦ ❞❡ ♥♦♠❡✡çã♦✳

✒r✌✳ ✕✻✵✳ ✍❡♥❞♦ ♥❡❝❡ssár✠♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ r❡q✉✠s✠✌✡rá ❞❡ q✉✡❧✲

q✉❡r r❡♣✡r✌✠çã♦ ♦✉ ór❣ã♦ ♣ú❜❧✠❝♦ ✡ ✡♣r❡s❡♥✌✡çã♦ ❞❡ ❞♦❝✉♠❡♥✌♦ q✉❡

✠♥✌❡r❡ss❡ à ❝✡✉s✡✱ ❞❡ ♦❢í❝✠♦ ♦✉ ✡ r❡q✉❡r✠♠❡♥✌♦ ❞✡s ♣✡r✌❡s ♦✉ ❞♦♦✠♥✠s✲

✌ér✠♦ ✚ú❜❧✠❝♦✳

✒r✌✳ ✕✻✕✳ ✘ã♦ s❡♥❞♦ ❝♦♥✌❡s✌✡❞♦ ♦ ♣❡❞✠❞♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡rá

✈✠s✌✡ ❞♦s ✡✉✌♦s ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣♦r ❝✠♥❝♦ ❞✠✡s✱ s✡❧✈♦ q✉✡♥❞♦

❡s✌❡ ❢♦r ♦ r❡q✉❡r❡♥✌❡✱ ❞❡❝✠❞✠♥❞♦ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳

➜ ✕➸ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ❞❡ ♦❢í❝✠♦ ♦✉ ✡ r❡q✉❡r✠♠❡♥✌♦ ❞✡s ♣✡r✌❡s ♦✉

❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡✌❡r♠✠♥✡rá ✡ r❡✡❧✠③✡çã♦ ❞❡ ❡s✌✉❞♦ s♦❝✠✡❧ ♦✉

♣❡rí❝✠✡ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧ ♦✉ ♠✉❧✌✠❞✠s❝✠♣❧✠♥✡r✱ ❜❡♠ ❝♦♠♦ ✡

♦✠✌✠✈✡ ❞❡ ✌❡s✌❡♠✉♥❤✡s q✉❡ ❝♦♠♣r♦✈❡♠ ✡ ♣r❡s❡♥ç✡ ❞❡ ✉♠✡ ❞✡s ❝✡✉s✡s

❞❡ s✉s♣❡♥sã♦ ♦✉ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ♣r❡✈✠s✌✡s ♥♦s ✡r✌s✳ ✕✳✻✸✼

❡ ✕✳✻✸✔ ❞✡ ✓❡✠ ♥♦ ✕✵✳✹✵✻✱ ❞❡ ✕✵ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✗✵✵✗ ✲ ✟ó❞✠❣♦ ✟✠✈✠❧✱

♦✉ ♥♦ ✡r✌✳ ✗✹ ❞❡s✌✡ ✓❡✠✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸ ✎♠ s❡♥❞♦ ♦s ♣✡✠s ♦r✠✉♥❞♦s ❞❡ ❝♦♠✉♥✠❞✡❞❡s ✠♥❞í❣❡♥✡s✱ é ✡✠♥❞✡

♦❜r✠❣✡✌ór✠✡ ✡ ✠♥✌❡r✈❡♥çã♦✱ ✖✉♥✌♦ à ❡q✉✠♣❡ ♣r♦❢✠ss✠♦♥✡❧ ♦✉ ♠✉❧✌✠❞✠s❝✠♣❧✠✲

♥✡r r❡❢❡r✠❞✡ ♥♦ ➜ ✕➸ ❞❡s✌❡ ✡r✌✠❣♦✱ ❞❡ r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ór❣ã♦ ❢❡❞❡r✡❧

r❡s♣♦♥sá✈❡❧ ♣❡❧✡ ♣♦❧í✌✠❝✡ ✠♥❞✠❣❡♥✠s✌✡✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦ ➜ ✻➸ ❞♦

✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮✮✠❣ê♥❝✠✡

➜ ✸➸ ✍❡ ♦ ♣❡❞✠❞♦ ✠♠♣♦r✌✡r ❡♠ ♠♦❞✠❢✠❝✡çã♦ ❞❡ ❣✉✡r❞✡✱ s❡rá ♦❜r✠❣✡✌ó✲

r✠✡✱ ❞❡s❞❡ q✉❡ ♣♦ssí✈❡❧ ❡ r✡③♦á✈❡❧✱ ✡ ♦✠✌✠✈✡ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱

r❡s♣❡✠✌✡❞♦ s❡✉ ❡s✌á❣✠♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ❣r✡✉ ❞❡ ❝♦♠♣r❡❡♥sã♦ s♦✲

❜r❡ ✡s ✠♠♣❧✠❝✡çõ❡s ❞✡ ♠❡❞✠❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡
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➜ ✹➸ ➱ ♦❜r✠❣✡✌ór✠✡ ✡ ♦✠✌✠✈✡ ❞♦s ♣✡✠s s❡♠♣r❡ q✉❡ ❡ss❡s ❢♦r❡♠ ✠❞❡♥✌✠❢✠❝✡✲

❞♦s ❡ ❡s✌✠✈❡r❡♠ ❡♠ ❧♦❝✡❧ ❝♦♥❤❡❝✠❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✻✗✳ ✒♣r❡s❡♥✌✡❞✡ ✡ r❡s♣♦s✌✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡rá ✈✠s✌✡

❞♦s ✡✉✌♦s ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣♦r ❝✠♥❝♦ ❞✠✡s✱ s✡❧✈♦ q✉✡♥❞♦ ❡s✌❡ ❢♦r

♦ r❡q✉❡r❡♥✌❡✱ ❞❡s✠❣♥✡♥❞♦✱ ❞❡s❞❡ ❧♦❣♦✱ ✡✉❞✠ê♥❝✠✡ ❞❡ ✠♥s✌r✉çã♦ ❡ ✖✉❧❣✡✲

♠❡♥✌♦✳

➜ ✕➸ ✒ r❡q✉❡r✠♠❡♥✌♦ ❞❡ q✉✡❧q✉❡r ❞✡s ♣✡r✌❡s✱ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱

♦✉ ❞❡ ♦❢í❝✠♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ✡ r❡✡❧✠③✡çã♦ ❞❡

❡s✌✉❞♦ s♦❝✠✡❧ ♦✉✱ s❡ ♣♦ssí✈❡❧✱ ❞❡ ♣❡rí❝✠✡ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧✳

➜ ✗➸ ✘✡ ✡✉❞✠ê♥❝✠✡✱ ♣r❡s❡♥✌❡s ✡s ♣✡r✌❡s ❡ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ s❡rã♦

♦✉✈✠❞✡s ✡s ✌❡s✌❡♠✉♥❤✡s✱ ❝♦❧❤❡♥❞♦✲s❡ ♦r✡❧♠❡♥✌❡ ♦ ♣✡r❡❝❡r ✌é❝♥✠❝♦✱ s✡❧✲

✈♦ q✉✡♥❞♦ ✡♣r❡s❡♥✌✡❞♦ ♣♦r ❡s❝r✠✌♦✱ ♠✡♥✠❢❡s✌✡♥❞♦✲s❡ s✉❝❡ss✠✈✡♠❡♥✌❡ ♦

r❡q✉❡r❡♥✌❡✱ ♦ r❡q✉❡r✠❞♦ ❡ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣❡❧♦ ✌❡♠♣♦ ❞❡ ✈✠♥✌❡

♠✠♥✉✌♦s ❝✡❞✡ ✉♠✱ ♣r♦rr♦❣á✈❡❧ ♣♦r ♠✡✠s ❞❡③✳ ✒ ❞❡❝✠sã♦ s❡rá ♣r♦❢❡r✠❞✡

♥✡ ✡✉❞✠ê♥❝✠✡✱ ♣♦❞❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ❡①❝❡♣❝✠♦♥✡❧♠❡♥✌❡✱ ❞❡✲

s✠❣♥✡r ❞✡✌✡ ♣✡r✡ s✉✡ ❧❡✠✌✉r✡ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ❝✠♥❝♦ ❞✠✡s✳

✒r✌✳ ✕✻✸✳ ✜ ♣r✡③♦ ♠á①✠♠♦ ♣✡r✡ ❝♦♥❝❧✉sã♦ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦ s❡rá ❞❡

✕✗✵ ✭❝❡♥✌♦ ❡ ✈✠♥✌❡✮ ❞✠✡s✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ s❡♥✌❡♥ç✡ q✉❡ ❞❡❝r❡✌✡r ✡ ♣❡r❞✡ ♦✉ ✡ s✉s♣❡♥sã♦ ❞♦

♣♦❞❡r ❢✡♠✠❧✠✡r s❡rá ✡✈❡r❜✡❞✡ à ♠✡r❣❡♠ ❞♦ r❡❣✠s✌r♦ ❞❡ ♥✡s❝✠♠❡♥✌♦ ❞✡

❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

☞✤✣✢� ✥✥✥

❉✗ ❉✂✜✘✛✘✌✛✑☛✒ ✚✗ ☛✌✘✂✔✗

✒r✌✳ ✕✻✹✳ ✘✡ ❞❡s✌✠✌✉✠çã♦ ❞✡ ✌✉✌❡❧✡✱ ♦❜s❡r✈✡r✲s❡✲á ♦ ♣r♦❝❡❞✠♠❡♥✌♦ ♣✡r✡

✡ r❡♠♦çã♦ ❞❡ ✌✉✌♦r ♣r❡✈✠s✌♦ ♥✡ ❧❡✠ ♣r♦❝❡ss✉✡❧ ❝✠✈✠❧ ❡✱ ♥♦ q✉❡ ❝♦✉❜❡r✱ ♦

❞✠s♣♦s✌♦ ♥✡ s❡çã♦ ✡♥✌❡r✠♦r✳



✼✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

☞✤✣✢� ✥✡

❉✗ ✟✒✔✒✓✗✑☛✒ ✂✎ ✛✗✎✍✔✛✗ ✍✌✕✜✘✛✘✌✘✗

✒r✌✳ ✕✻✺✳ ✍ã♦ r❡q✉✠s✠✌♦s ♣✡r✡ ✡ ❝♦♥❝❡ssã♦ ❞❡ ♣❡❞✠❞♦s ❞❡ ❝♦❧♦❝✡çã♦ ❡♠

❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✿

✏ ✲ q✉✡❧✠❢✠❝✡çã♦ ❝♦♠♣❧❡✌✡ ❞♦ r❡q✉❡r❡♥✌❡ ❡ ❞❡ s❡✉ ❡✈❡♥✌✉✡❧ ❝s♥✖✉❣❡✱

♦✉ ❝♦♠♣✡♥❤❡✠r♦✱ ❝♦♠ ❡①♣r❡ss✡ ✡♥✉ê♥❝✠✡ ❞❡s✌❡❀

✏✏ ✲ ✠♥❞✠❝✡çã♦ ❞❡ ❡✈❡♥✌✉✡❧ ♣✡r❡♥✌❡s❝♦ ❞♦ r❡q✉❡r❡♥✌❡ ❡ ❞❡ s❡✉ ❝s♥✖✉✲

❣❡✱ ♦✉ ❝♦♠♣✡♥❤❡✠r♦✱ ❝♦♠ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❡s♣❡❝✠❢✠❝✡♥❞♦

s❡ ✌❡♠ ♦✉ ♥ã♦ ♣✡r❡♥✌❡ ✈✠✈♦❀

✏✏✏ ✲ q✉✡❧✠❢✠❝✡çã♦ ❝♦♠♣❧❡✌✡ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❞❡ s❡✉s

♣✡✠s✱ s❡ ❝♦♥❤❡❝✠❞♦s❀

✏✮ ✲ ✠♥❞✠❝✡çã♦ ❞♦ ❝✡r✌ór✠♦ ♦♥❞❡ ❢♦✠ ✠♥s❝r✠✌♦ ♥✡s❝✠♠❡♥✌♦✱ ✡♥❡①✡♥❞♦✱

s❡ ♣♦ssí✈❡❧✱ ✉♠✡ ❝ó♣✠✡ ❞✡ r❡s♣❡❝✌✠✈✡ ❝❡r✌✠❞ã♦❀

✮ ✲ ❞❡❝❧✡r✡çã♦ s♦❜r❡ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ❜❡♥s✱ ❞✠r❡✠✌♦s ♦✉ r❡♥❞✠♠❡♥✌♦s

r❡❧✡✌✠✈♦s à ❝r✠✡♥ç✡ ♦✉ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡❞♦çã♦✱ ♦❜s❡r✈✡r✲s❡✲ã♦ ✌✡♠❜é♠

♦s r❡q✉✠s✠✌♦s ❡s♣❡❝í❢✠❝♦s✳

✒r✌✳ ✕✻✻✳ ✍❡ ♦s ♣✡✠s ❢♦r❡♠ ❢✡❧❡❝✠❞♦s✱ ✌✠✈❡r❡♠ s✠❞♦ ❞❡s✌✠✌✉í❞♦s ♦✉ s✉s✲

♣❡♥s♦s ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ♦✉ ❤♦✉✈❡r❡♠ ✡❞❡r✠❞♦ ❡①♣r❡ss✡♠❡♥✌❡ ✡♦ ♣❡✲

❞✠❞♦ ❞❡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ ❡s✌❡ ♣♦❞❡rá s❡r ❢♦r♠✉❧✡❞♦

❞✠r❡✌✡♠❡♥✌❡ ❡♠ ❝✡r✌ór✠♦✱ ❡♠ ♣❡✌✠çã♦ ✡ss✠♥✡❞✡ ♣❡❧♦s ♣ró♣r✠♦s r❡q✉❡r❡♥✲

✌❡s✱ ❞✠s♣❡♥s✡❞✡ ✡ ✡ss✠s✌ê♥❝✠✡ ❞❡ ✡❞✈♦❣✡❞♦✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✘✡ ❤✠♣ó✌❡s❡ ❞❡ ❝♦♥❝♦r❞â♥❝✠✡ ❞♦s ♣✡✠s✱ ❡ss❡s s❡rã♦ ♦✉✈✠❞♦s ♣❡❧✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡ ♣❡❧♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ✌♦✲

♠✡♥❞♦✲s❡ ♣♦r ✌❡r♠♦ ✡s ❞❡❝❧✡r✡çõ❡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞♦s ✌✠✌✉❧✡r❡s ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r s❡rá ♣r❡❝❡❞✠❞♦

❞❡ ♦r✠❡♥✌✡çõ❡s ❡ ❡s❝❧✡r❡❝✠♠❡♥✌♦s ♣r❡s✌✡❞♦s ♣❡❧✡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✼✾

♥✡❧ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❡♠ ❡s♣❡❝✠✡❧✱ ♥♦ ❝✡s♦ ❞❡ ✡❞♦✲

çã♦✱ s♦❜r❡ ✡ ✠rr❡✈♦❣✡❜✠❧✠❞✡❞❡ ❞✡ ♠❡❞✠❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✸➸ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞♦s ✌✠✌✉❧✡r❡s ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r s❡rá ❝♦❧❤✠❞♦

♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡ ❡♠ ✡✉❞✠ê♥❝✠✡✱ ♣r❡s❡♥✌❡ ♦ ♦✠✲

♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❣✡r✡♥✌✠❞✡ ✡ ❧✠✈r❡ ♠✡♥✠❢❡s✌✡çã♦ ❞❡ ✈♦♥✌✡❞❡ ❡ ❡s❣♦✌✡❞♦s

♦s ❡s❢♦rç♦s ♣✡r✡ ♠✡♥✉✌❡♥çã♦ ❞✡ ❝r✠✡♥ç✡ ♦✉ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥✡ ❢✡♠í❧✠✡

♥✡✌✉r✡❧ ♦✉ ❡①✌❡♥s✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✹➸ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ ♣r❡s✌✡❞♦ ♣♦r ❡s❝r✠✌♦ ♥ã♦ ✌❡rá ✈✡❧✠❞✡❞❡ s❡ ♥ã♦ ❢♦r

r✡✌✠❢✠❝✡❞♦ ♥✡ ✡✉❞✠ê♥❝✠✡ ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ➜ ✸➸ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✺➸ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ é r❡✌r✡✌á✈❡❧ ✡✌é ✡ ❞✡✌✡ ❞✡ ♣✉❜❧✠❝✡çã♦ ❞✡ s❡♥✌❡♥ç✡

❝♦♥s✌✠✌✉✌✠✈✡ ❞✡ ✡❞♦çã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥✲

❝✠✡

➜ ✻➸ ✜ ❝♦♥s❡♥✌✠♠❡♥✌♦ s♦♠❡♥✌❡ ✌❡rá ✈✡❧♦r s❡ ❢♦r ❞✡❞♦ ✡♣ós ♦ ♥✡s❝✠♠❡♥✲

✌♦ ❞✡ ❝r✠✡♥ç✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✼➸ ✒ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡ r❡❝❡❜❡rá ✡ ❞❡✈✠❞✡ ♦r✠❡♥✌✡çã♦ ♣♦r ✠♥✌❡r♠é✲

❞✠♦ ❞❡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧ ✡ s❡r✈✠ç♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱

♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❝♦♠ ✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦

❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✻✼✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ❞❡ ♦❢í❝✠♦ ♦✉ ✡ r❡q✉❡r✠♠❡♥✌♦ ❞✡s

♣✡r✌❡s ♦✉ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡✌❡r♠✠♥✡rá ✡ r❡✡❧✠③✡çã♦ ❞❡ ❡s✌✉❞♦

s♦❝✠✡❧ ♦✉✱ s❡ ♣♦ssí✈❡❧✱ ♣❡rí❝✠✡ ♣♦r ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧✱ ❞❡❝✠❞✠♥❞♦

s♦❜r❡ ✡ ❝♦♥❝❡ssã♦ ❞❡ ❣✉✡r❞✡ ♣r♦✈✠sór✠✡✱ ❜❡♠ ❝♦♠♦✱ ♥♦ ❝✡s♦ ❞❡ ✡❞♦çã♦✱

s♦❜r❡ ♦ ❡s✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❉❡❢❡r✠❞✡ ✡ ❝♦♥❝❡ssã♦ ❞✡ ❣✉✡r❞✡ ♣r♦✈✠sór✠✡ ♦✉ ❞♦ ❡s✲

✌á❣✠♦ ❞❡ ❝♦♥✈✠✈ê♥❝✠✡✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡ s❡rá ❡♥✌r❡❣✉❡ ✡♦ ✠♥✲

✌❡r❡ss✡❞♦✱ ♠❡❞✠✡♥✌❡ ✌❡r♠♦ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



✽✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✕✻✔✳ ✒♣r❡s❡♥✌✡❞♦ ♦ r❡❧✡✌ór✠♦ s♦❝✠✡❧ ♦✉ ♦ ❧✡✉❞♦ ♣❡r✠❝✠✡❧✱ ❡ ♦✉✈✠❞✡✱

s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞✡r✲s❡✲á ✈✠s✌✡ ❞♦s

✡✉✌♦s ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣❡❧♦ ♣r✡③♦ ❞❡ ❝✠♥❝♦ ❞✠✡s✱ ❞❡❝✠❞✠♥❞♦ ✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳

✒r✌✳ ✕✻✾✳ ✘✡s ❤✠♣ó✌❡s❡s ❡♠ q✉❡ ✡ ❞❡s✌✠✌✉✠çã♦ ❞✡ ✌✉✌❡❧✡✱ ✡ ♣❡r❞✡ ♦✉ ✡

s✉s♣❡♥sã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ❝♦♥s✌✠✌✉✠r ♣r❡ss✉♣♦s✌♦ ❧ó❣✠❝♦ ❞✡ ♠❡❞✠❞✡

♣r✠♥❝✠♣✡❧ ❞❡ ❝♦❧♦❝✡çã♦ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡✱ s❡rá ♦❜s❡r✈✡❞♦ ♦ ♣r♦✲

❝❡❞✠♠❡♥✌♦ ❝♦♥✌r✡❞✠✌ór✠♦ ♣r❡✈✠s✌♦ ♥✡s ✍❡çõ❡s ✏✏ ❡ ✏✏✏ ❞❡s✌❡ ✟✡♣í✌✉❧♦✳

✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ♣❡r❞✡ ♦✉ ✡ ♠♦❞✠❢✠❝✡çã♦ ❞✡ ❣✉✡r❞✡ ♣♦❞❡rá s❡r ❞❡✲

❝r❡✌✡❞✡ ♥♦s ♠❡s♠♦s ✡✉✌♦s ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦

✡r✌✳ ✸✺✳

✒r✌✳ ✕✼✵✳ ✟♦♥❝❡❞✠❞✡ ✡ ❣✉✡r❞✡ ♦✉ ✡ ✌✉✌❡❧✡✱ ♦❜s❡r✈✡r✲s❡✲á ♦ ❞✠s♣♦s✌♦ ♥♦

✡r✌✳ ✸✗✱ ❡✱ q✉✡♥✌♦ à ✡❞♦çã♦✱ ♦ ❝♦♥✌✠❞♦ ♥♦ ✡r✌✳ ✹✼✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ❝♦❧♦❝✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ s♦❜ ✡ ❣✉✡r❞✡

❞❡ ♣❡ss♦✡ ✠♥s❝r✠✌✡ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r s❡rá ❝♦♠✉♥✠✲

❝✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ à ❡♥✌✠❞✡❞❡ ♣♦r ❡s✌❡ r❡s♣♦♥sá✈❡❧ ♥♦ ♣r✡✲

③♦ ♠á①✠♠♦ ❞❡ ✺ ✭❝✠♥❝♦✮ ❞✠✡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

☞✤✣✢�✡

❉✗ ✒✁✌✄✗✑☛✒ ✚✂ ✒✘✒ ✏✙☞✄✗✓✛✒✙✗✔ ✒✘✄✛✕✌✍✚✒ ✗ ✒✚✒✔✂✜✓✂✙✘✂

✒r✌✳ ✕✼✕✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ✡♣r❡❡♥❞✠❞♦ ♣♦r ❢♦rç✡ ❞❡ ♦r❞❡♠ ✖✉❞✠❝✠✡❧ s❡rá✱

❞❡s❞❡ ❧♦❣♦✱ ❡♥❝✡♠✠♥❤✡❞♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

✒r✌✳ ✕✼✗✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ✡♣r❡❡♥❞✠❞♦ ❡♠ ❢❧✡❣r✡♥✌❡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧

s❡rá✱ ❞❡s❞❡ ❧♦❣♦✱ ❡♥❝✡♠✠♥❤✡❞♦ à ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧ ❝♦♠♣❡✌❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳➸✡✈❡♥❞♦ r❡♣✡r✌✠çã♦ ♣♦❧✠❝✠✡❧ ❡s♣❡❝✠✡❧✠③✡❞✡ ♣✡r✡ ✡✌❡♥✲

❞✠♠❡♥✌♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❡♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♣r✡✌✠❝✡❞♦

❡♠ ❝♦✲✡✉✌♦r✠✡ ❝♦♠ ♠✡✠♦r✱ ♣r❡✈✡❧❡❝❡rá ✡ ✡✌r✠❜✉✠çã♦ ❞✡ r❡♣✡r✌✠çã♦ ❡s✲

♣❡❝✠✡❧✠③✡❞✡✱ q✉❡✱ ✡♣ós ✡s ♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s ❡ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✱

❡♥❝✡♠✠♥❤✡rá ♦ ✡❞✉❧✌♦ à r❡♣✡r✌✠çã♦ ♣♦❧✠❝✠✡❧ ♣ró♣r✠✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✽✶

✒r✌✳ ✕✼✸✳ ✎♠ ❝✡s♦ ❞❡ ❢❧✡❣r✡♥✌❡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ❝♦♠❡✌✠❞♦ ♠❡❞✠✡♥✌❡

✈✠♦❧ê♥❝✠✡ ♦✉ ❣r✡✈❡ ✡♠❡✡ç✡ ✡ ♣❡ss♦✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧✱ s❡♠ ♣r❡✖✉í③♦

❞♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✕✵✻✱ ♣✡rá❣r✡❢♦ ú♥✠❝♦✱ ❡ ✕✵✼✱ ❞❡✈❡rá✿

✏ ✲ ❧✡✈r✡r ✡✉✌♦ ❞❡ ✡♣r❡❡♥sã♦✱ ♦✉✈✠❞♦s ✡s ✌❡s✌❡♠✉♥❤✡s ❡ ♦ ✡❞♦❧❡s✲

❝❡♥✌❡❀

✏✏ ✲ ✡♣r❡❡♥❞❡r ♦ ♣r♦❞✉✌♦ ❡ ♦s ✠♥s✌r✉♠❡♥✌♦s ❞✡ ✠♥❢r✡çã♦❀

✏✏✏ ✲ r❡q✉✠s✠✌✡r ♦s ❡①✡♠❡s ♦✉ ♣❡rí❝✠✡s ♥❡❝❡ssár✠♦s à ❝♦♠♣r♦✈✡çã♦ ❞✡

♠✡✌❡r✠✡❧✠❞✡❞❡ ❡ ✡✉✌♦r✠✡ ❞✡ ✠♥❢r✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘✡s ❞❡♠✡✠s ❤✠♣ó✌❡s❡s ❞❡ ❢❧✡❣r✡♥✌❡✱ ✡ ❧✡✈r✡✌✉r✡ ❞♦

✡✉✌♦ ♣♦❞❡rá s❡r s✉❜s✌✠✌✉í❞✡ ♣♦r ❜♦❧❡✌✠♠ ❞❡ ♦❝♦rrê♥❝✠✡ ❝✠r❝✉♥s✌✡♥❝✠✡❞✡✳

✒r✌✳ ✕✼✹✳ ✟♦♠♣✡r❡❝❡♥❞♦ q✉✡❧q✉❡r ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ♦ ✡❞♦❧❡s✲

❝❡♥✌❡ s❡rá ♣r♦♥✌✡♠❡♥✌❡ ❧✠❜❡r✡❞♦ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧✱ s♦❜ ✌❡r♠♦

❞❡ ❝♦♠♣r♦♠✠ss♦ ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞❡ s✉✡ ✡♣r❡s❡♥✌✡çã♦ ✡♦ r❡♣r❡s❡♥✲

✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦ ♠❡s♠♦ ❞✠✡ ♦✉✱ s❡♥❞♦ ✠♠♣♦ssí✈❡❧✱ ♥♦

♣r✠♠❡✠r♦ ❞✠✡ ú✌✠❧ ✠♠❡❞✠✡✌♦✱ ❡①❝❡✌♦ q✉✡♥❞♦✱ ♣❡❧✡ ❣r✡✈✠❞✡❞❡ ❞♦ ✡✌♦ ✠♥✲

❢r✡❝✠♦♥✡❧ ❡ s✉✡ r❡♣❡r❝✉ssã♦ s♦❝✠✡❧✱ ❞❡✈✡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ♣❡r♠✡♥❡❝❡r s♦❜

✠♥✌❡r♥✡çã♦ ♣✡r✡ ❣✡r✡♥✌✠✡ ❞❡ s✉✡ s❡❣✉r✡♥ç✡ ♣❡ss♦✡❧ ♦✉ ♠✡♥✉✌❡♥çã♦ ❞✡

♦r❞❡♠ ♣ú❜❧✠❝✡✳

✒r✌✳ ✕✼✺✳ ✎♠ ❝✡s♦ ❞❡ ♥ã♦ ❧✠❜❡r✡çã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧ ❡♥❝✡♠✠♥❤✡✲

rá✱ ❞❡s❞❡ ❧♦❣♦✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱

✖✉♥✌✡♠❡♥✌❡ ❝♦♠ ❝ó♣✠✡ ❞♦ ✡✉✌♦ ❞❡ ✡♣r❡❡♥sã♦ ♦✉ ❜♦❧❡✌✠♠ ❞❡ ♦❝♦rrê♥❝✠✡✳

➜ ✕➸ ✍❡♥❞♦ ✠♠♣♦ssí✈❡❧ ✡ ✡♣r❡s❡♥✌✡çã♦ ✠♠❡❞✠✡✌✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠✲

❝✠✡❧ ❡♥❝✡♠✠♥❤✡rá ♦ ✡❞♦❧❡s❝❡♥✌❡ à ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ q✉❡ ❢✡rá

✡ ✡♣r❡s❡♥✌✡çã♦ ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♥♦ ♣r✡③♦ ❞❡

✈✠♥✌❡ ❡ q✉✡✌r♦ ❤♦r✡s✳

➜ ✗➸✘✡s ❧♦❝✡❧✠❞✡❞❡s ♦♥❞❡ ♥ã♦ ❤♦✉✈❡r ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✡ ✡♣r❡✲

s❡♥✌✡çã♦ ❢✡r✲s❡✲á ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧✳✳ ❢✡❧✌✡ ❞❡ r❡♣✡r✌✠çã♦ ♣♦❧✠❝✠✡❧

❡s♣❡❝✠✡❧✠③✡❞✡✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡❣✉✡r❞✡rá ✡ ✡♣r❡s❡♥✌✡çã♦ ❡♠ ❞❡♣❡♥❞ê♥❝✠✡

s❡♣✡r✡❞✡ ❞✡ ❞❡s✌✠♥✡❞✡ ✡ ♠✡✠♦r❡s✱ ♥ã♦ ♣♦❞❡♥❞♦✱ ❡♠ q✉✡❧q✉❡r ❤✠♣ó✌❡s❡✱

❡①❝❡❞❡r ♦ ♣r✡③♦ r❡❢❡r✠❞♦ ♥♦ ♣✡rá❣r✡❢♦ ✡♥✌❡r✠♦r✳



✽✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✕✼✻✳ ✍❡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❧✠❜❡r✡❞♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧ ❡♥❝✡♠✠✲

♥❤✡rá ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❝ó♣✠✡ ❞♦

✡✉✌♦ ❞❡ ✡♣r❡❡♥sã♦ ♦✉ ❜♦❧❡✌✠♠ ❞❡ ♦❝♦rrê♥❝✠✡✳

✒r✌✳ ✕✼✼✳ ✍❡✱ ✡❢✡s✌✡❞✡ ✡ ❤✠♣ó✌❡s❡ ❞❡ ❢❧✡❣r✡♥✌❡✱ ❤♦✉✈❡r ✠♥❞í❝✠♦s ❞❡ ♣✡r✲

✌✠❝✠♣✡çã♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡ ♥✡ ♣rá✌✠❝✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦✲

❧✠❝✠✡❧ ❡♥❝✡♠✠♥❤✡rá ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ r❡❧✡✌ór✠♦

❞✡s ✠♥✈❡s✌✠❣✡çõ❡s ❡ ❞❡♠✡✠s ❞♦❝✉♠❡♥✌♦s✳

✒r✌✳ ✕✼✔✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ s❡ ✡✌r✠❜✉✡ ✡✉✌♦r✠✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧

♥ã♦ ♣♦❞❡rá s❡r ❝♦♥❞✉③✠❞♦ ♦✉ ✌r✡♥s♣♦r✌✡❞♦ ❡♠ ❝♦♠♣✡r✌✠♠❡♥✌♦ ❢❡❝❤✡✲

❞♦ ❞❡ ✈❡í❝✉❧♦ ♣♦❧✠❝✠✡❧✱ ❡♠ ❝♦♥❞✠çõ❡s ✡✌❡♥✌✡✌ór✠✡s à s✉✡ ❞✠❣♥✠❞✡❞❡✱ ♦✉

q✉❡ ✠♠♣❧✠q✉❡♠ r✠s❝♦ à s✉✡ ✠♥✌❡❣r✠❞✡❞❡ ❢ís✠❝✡ ♦✉ ♠❡♥✌✡❧✱ s♦❜ ♣❡♥✡ ❞❡

r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳

✒r✌✳ ✕✼✾✳ ✒♣r❡s❡♥✌✡❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✱ ♥♦ ♠❡s♠♦ ❞✠✡ ❡ à ✈✠s✌✡ ❞♦ ✡✉✌♦ ❞❡ ✡♣r❡❡♥sã♦✱ ❜♦❧❡✌✠♠ ❞❡

♦❝♦rrê♥❝✠✡ ♦✉ r❡❧✡✌ór✠♦ ♣♦❧✠❝✠✡❧✱ ❞❡✈✠❞✡♠❡♥✌❡ ✡✉✌✉✡❞♦s ♣❡❧♦ ❝✡r✌ór✠♦

✖✉❞✠❝✠✡❧ ❡ ❝♦♠ ✠♥❢♦r♠✡çã♦ s♦❜r❡ ♦s ✡♥✌❡❝❡❞❡♥✌❡s ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♣r♦✲

❝❡❞❡rá ✠♠❡❞✠✡✌✡ ❡ ✠♥❢♦r♠✡❧♠❡♥✌❡ à s✉✡ ♦✠✌✠✈✡ ❡✱ ❡♠ s❡♥❞♦ ♣♦ssí✈❡❧✱ ❞❡

s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✈í✌✠♠✡ ❡ ✌❡s✌❡♠✉♥❤✡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎♠ ❝✡s♦ ❞❡ ♥ã♦ ✡♣r❡s❡♥✌✡çã♦✱ ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♥♦✌✠❢✠❝✡rá ♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ♣✡r✡ ✡♣r❡s❡♥✌✡✲

çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♣♦❞❡♥❞♦ r❡q✉✠s✠✌✡r ♦ ❝♦♥❝✉rs♦ ❞✡s ♣♦❧í❝✠✡s ❝✠✈✠❧ ❡

♠✠❧✠✌✡r✳

✒r✌✳ ✕✔✵✳ ✒❞♦✌✡❞✡s ✡s ♣r♦✈✠❞ê♥❝✠✡s ✡ q✉❡ ✡❧✉❞❡ ♦ ✡r✌✠❣♦ ✡♥✌❡r✠♦r✱ ♦

r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rá✿

✏ ✲ ♣r♦♠♦✈❡r ♦ ✡rq✉✠✈✡♠❡♥✌♦ ❞♦s ✡✉✌♦s❀

✏✏ ✲ ❝♦♥❝❡❞❡r ✡ r❡♠✠ssã♦❀

✏✏✏ ✲ r❡♣r❡s❡♥✌✡r à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣✡r✡ ✡♣❧✠❝✡çã♦ ❞❡ ♠❡❞✠❞✡

só❝✠♦✲❡❞✉❝✡✌✠✈✡✳

✒r✌✳ ✕✔✕✳ ✚r♦♠♦✈✠❞♦ ♦ ✡rq✉✠✈✡♠❡♥✌♦ ❞♦s ✡✉✌♦s ♦✉ ❝♦♥❝❡❞✠❞✡ ✡ r❡♠✠s✲

sã♦ ♣❡❧♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♠❡❞✠✡♥✌❡ ✌❡r♠♦ ❢✉♥❞✡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✽✸

♠❡♥✌✡❞♦✱ q✉❡ ❝♦♥✌❡rá ♦ r❡s✉♠♦ ❞♦s ❢✡✌♦s✱ ♦s ✡✉✌♦s s❡rã♦ ❝♦♥❝❧✉s♦s à

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣✡r✡ ❤♦♠♦❧♦❣✡çã♦✳

➜ ✕➸➸♦♠♦❧♦❣✡❞♦ ♦ ✡rq✉✠✈✡♠❡♥✌♦ ♦✉ ✡ r❡♠✠ssã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠á✲

r✠✡ ❞❡✌❡r♠✠♥✡rá✱ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✱ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡✳

➜ ✗➸ ❉✠s❝♦r❞✡♥❞♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❢✡rá r❡♠❡ss✡ ❞♦s ✡✉✌♦s ✡♦

✚r♦❝✉r✡❞♦r✲✙❡r✡❧ ❞❡ ☞✉s✌✠ç✡✱ ♠❡❞✠✡♥✌❡ ❞❡s♣✡❝❤♦ ❢✉♥❞✡♠❡♥✌✡❞♦✱ ❡

❡s✌❡ ♦❢❡r❡❝❡rá r❡♣r❡s❡♥✌✡çã♦✱ ❞❡s✠❣♥✡rá ♦✉✌r♦ ♠❡♠❜r♦ ❞♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦ ♣✡r✡ ✡♣r❡s❡♥✌á✲❧✡✱ ♦✉ r✡✌✠❢✠❝✡rá ♦ ✡rq✉✠✈✡♠❡♥✌♦ ♦✉ ✡ r❡♠✠ssã♦✱

q✉❡ só ❡♥✌ã♦ ❡s✌✡rá ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦❜r✠❣✡❞✡ ✡ ❤♦♠♦❧♦❣✡r✳

✒r✌✳ ✕✔✗✳ ✍❡✱ ♣♦r q✉✡❧q✉❡r r✡③ã♦✱ ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú✲

❜❧✠❝♦ ♥ã♦ ♣r♦♠♦✈❡r ♦ ✡rq✉✠✈✡♠❡♥✌♦ ♦✉ ❝♦♥❝❡❞❡r ✡ r❡♠✠ssã♦✱ ♦❢❡r❡❝❡rá

r❡♣r❡s❡♥✌✡çã♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♣r♦♣♦♥❞♦ ✡ ✠♥s✌✡✉r✡çã♦ ❞❡ ♣r♦✲

❝❡❞✠♠❡♥✌♦ ♣✡r✡ ✡♣❧✠❝✡çã♦ ❞✡ ♠❡❞✠❞✡ só❝✠♦✲❡❞✉❝✡✌✠✈✡ q✉❡ s❡ ✡❢✠❣✉r✡r

✡ ♠✡✠s ✡❞❡q✉✡❞✡✳

➜ ✕➸ ✒ r❡♣r❡s❡♥✌✡çã♦ s❡rá ♦❢❡r❡❝✠❞✡ ♣♦r ♣❡✌✠çã♦✱ q✉❡ ❝♦♥✌❡rá ♦ ❜r❡✈❡

r❡s✉♠♦ ❞♦s ❢✡✌♦s ❡ ✡ ❝❧✡ss✠❢✠❝✡çã♦ ❞♦ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ❡✱ q✉✡♥❞♦ ♥❡✲

❝❡ssár✠♦✱ ♦ r♦❧ ❞❡ ✌❡s✌❡♠✉♥❤✡s✱ ♣♦❞❡♥❞♦ s❡r ❞❡❞✉③✠❞✡ ♦r✡❧♠❡♥✌❡✱ ❡♠

s❡ssã♦ ❞✠ár✠✡ ✠♥s✌✡❧✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

➜ ✗➸ ✒ r❡♣r❡s❡♥✌✡çã♦ ✠♥❞❡♣❡♥❞❡ ❞❡ ♣r♦✈✡ ♣ré✲❝♦♥s✌✠✌✉í❞✡ ❞✡ ✡✉✌♦r✠✡ ❡

♠✡✌❡r✠✡❧✠❞✡❞❡✳

✒r✌✳ ✕✔✸✳ ✜ ♣r✡③♦ ♠á①✠♠♦ ❡ ✠♠♣r♦rr♦❣á✈❡❧ ♣✡r✡ ✡ ❝♦♥❝❧✉sã♦ ❞♦ ♣r♦✲

❝❡❞✠♠❡♥✌♦✱ ❡s✌✡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✠♥✌❡r♥✡❞♦ ♣r♦✈✠s♦r✠✡♠❡♥✌❡✱ s❡rá ❞❡

q✉✡r❡♥✌✡ ❡ ❝✠♥❝♦ ❞✠✡s✳

✒r✌✳ ✕✔✹✳ ✜❢❡r❡❝✠❞✡ ✡ r❡♣r❡s❡♥✌✡çã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡s✠❣♥✡rá

✡✉❞✠ê♥❝✠✡ ❞❡ ✡♣r❡s❡♥✌✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡❝✠❞✠♥❞♦✱ ❞❡s❞❡ ❧♦❣♦✱ s♦✲

❜r❡ ✡ ❞❡❝r❡✌✡çã♦ ♦✉ ♠✡♥✉✌❡♥çã♦ ❞✡ ✠♥✌❡r♥✡çã♦✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦

♥♦ ✡r✌✳ ✕✵✔ ❡ ♣✡rá❣r✡❢♦✳

➜ ✕➸ ✜ ✡❞♦❧❡s❝❡♥✌❡ ❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ s❡rã♦ ❝✠❡♥✌✠❢✠❝✡❞♦s ❞♦

✌❡♦r ❞✡ r❡♣r❡s❡♥✌✡çã♦✱ ❡ ♥♦✌✠❢✠❝✡❞♦s ✡ ❝♦♠♣✡r❡❝❡r à ✡✉❞✠ê♥❝✠✡✱ ✡❝♦♠✲

♣✡♥❤✡❞♦s ❞❡ ✡❞✈♦❣✡❞♦✳



✽✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✗➸ ✍❡ ♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ♥ã♦ ❢♦r❡♠ ❧♦❝✡❧✠③✡❞♦s✱ ✡ ✡✉✌♦r✠❞✡❞❡

✖✉❞✠❝✠ár✠✡ ❞✡rá ❝✉r✡❞♦r ❡s♣❡❝✠✡❧ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✸➸ ✘ã♦ s❡♥❞♦ ❧♦❝✡❧✠③✡❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡①✲

♣❡❞✠rá ♠✡♥❞✡❞♦ ❞❡ ❜✉s❝✡ ❡ ✡♣r❡❡♥sã♦✱ ❞❡✌❡r♠✠♥✡♥❞♦ ♦ s♦❜r❡s✌✡♠❡♥✌♦

❞♦ ❢❡✠✌♦✱ ✡✌é ✡ ❡❢❡✌✠✈✡ ✡♣r❡s❡♥✌✡çã♦✳

➜ ✹➸ ✎s✌✡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✠♥✌❡r♥✡❞♦✱ s❡rá r❡q✉✠s✠✌✡❞✡ ✡ s✉✡ ✡♣r❡s❡♥✲

✌✡çã♦✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ♥♦✌✠❢✠❝✡çã♦ ❞♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

✒r✌✳ ✕✔✺✳ ✒ ✠♥✌❡r♥✡çã♦✱ ❞❡❝r❡✌✡❞✡ ♦✉ ♠✡♥✌✠❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠á✲

r✠✡✱ ♥ã♦ ♣♦❞❡rá s❡r ❝✉♠♣r✠❞✡ ❡♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♣r✠s✠♦♥✡❧✳

➜ ✕➸ ✏♥❡①✠s✌✠♥❞♦ ♥✡ ❝♦♠✡r❝✡ ❡♥✌✠❞✡❞❡ ❝♦♠ ✡s ❝✡r✡❝✌❡rís✌✠❝✡s ❞❡❢✠♥✠❞✡s

♥♦ ✡r✌✳ ✕✗✸✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá s❡r ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✌r✡♥s❢❡r✠❞♦ ♣✡r✡ ✡

❧♦❝✡❧✠❞✡❞❡ ♠✡✠s ♣ró①✠♠✡✳

➜ ✗➸ ✍❡♥❞♦ ✠♠♣♦ssí✈❡❧ ✡ ♣r♦♥✌✡ ✌r✡♥s❢❡rê♥❝✠✡✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✡❣✉✡r❞✡rá

s✉✡ r❡♠♦çã♦ ❡♠ r❡♣✡r✌✠çã♦ ♣♦❧✠❝✠✡❧✱ ❞❡s❞❡ q✉❡ ❡♠ s❡çã♦ ✠s♦❧✡❞✡ ❞♦s

✡❞✉❧✌♦s ❡ ❝♦♠ ✠♥s✌✡❧✡çõ❡s ✡♣r♦♣r✠✡❞✡s✱ ♥ã♦ ♣♦❞❡♥❞♦ ✉❧✌r✡♣✡ss✡r ♦ ♣r✡✲

③♦ ♠á①✠♠♦ ❞❡ ❝✠♥❝♦ ❞✠✡s✱ s♦❜ ♣❡♥✡ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳

✒r✌✳ ✕✔✻✳ ✟♦♠♣✡r❡❝❡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣r♦❝❡❞❡rá à ♦✠✌✠✈✡ ❞♦s ♠❡s♠♦s✱ ♣♦❞❡♥❞♦ s♦❧✠❝✠✌✡r

♦♣✠♥✠ã♦ ❞❡ ♣r♦❢✠ss✠♦♥✡❧ q✉✡❧✠❢✠❝✡❞♦✳

➜ ✕➸ ✍❡ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡♥✌❡♥❞❡r ✡❞❡q✉✡❞✡ ✡ r❡♠✠ssã♦✱ ♦✉✈✠rá ♦

r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣r♦❢❡r✠♥❞♦ ❞❡❝✠sã♦✳

➜ ✗➸ ✍❡♥❞♦ ♦ ❢✡✌♦ ❣r✡✈❡✱ ♣✡ssí✈❡❧ ❞❡ ✡♣❧✠❝✡çã♦ ❞❡ ♠❡❞✠❞✡ ❞❡ ✠♥✌❡r♥✡çã♦

♦✉ ❝♦❧♦❝✡çã♦ ❡♠ r❡❣✠♠❡ ❞❡ s❡♠✠✲❧✠❜❡r❞✡❞❡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱

✈❡r✠❢✠❝✡♥❞♦ q✉❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ♥ã♦ ♣♦ss✉✠ ✡❞✈♦❣✡❞♦ ❝♦♥s✌✠✌✉í❞♦✱ ♥♦✲

♠❡✡rá ❞❡❢❡♥s♦r✱ ❞❡s✠❣♥✡♥❞♦✱ ❞❡s❞❡ ❧♦❣♦✱ ✡✉❞✠ê♥❝✠✡ ❡♠ ❝♦♥✌✠♥✉✡çã♦✱

♣♦❞❡♥❞♦ ❞❡✌❡r♠✠♥✡r ✡ r❡✡❧✠③✡çã♦ ❞❡ ❞✠❧✠❣ê♥❝✠✡s ❡ ❡s✌✉❞♦ ❞♦ ❝✡s♦✳

➜ ✸➸ ✜ ✡❞✈♦❣✡❞♦ ❝♦♥s✌✠✌✉í❞♦ ♦✉ ♦ ❞❡❢❡♥s♦r ♥♦♠❡✡❞♦✱ ♥♦ ♣r✡③♦ ❞❡ ✌rês

❞✠✡s ❝♦♥✌✡❞♦ ❞✡ ✡✉❞✠ê♥❝✠✡ ❞❡ ✡♣r❡s❡♥✌✡çã♦✱ ♦❢❡r❡❝❡rá ❞❡❢❡s✡ ♣ré✈✠✡ ❡

r♦❧ ❞❡ ✌❡s✌❡♠✉♥❤✡s✳
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➜ ✹➸ ✘✡ ✡✉❞✠ê♥❝✠✡ ❡♠ ❝♦♥✌✠♥✉✡çã♦✱ ♦✉✈✠❞✡s ✡s ✌❡s✌❡♠✉♥❤✡s ✡rr♦❧✡❞✡s

♥✡ r❡♣r❡s❡♥✌✡çã♦ ❡ ♥✡ ❞❡❢❡s✡ ♣ré✈✠✡✱ ❝✉♠♣r✠❞✡s ✡s ❞✠❧✠❣ê♥❝✠✡s ❡ ✖✉♥✌✡❞♦

♦ r❡❧✡✌ór✠♦ ❞✡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠ss✠♦♥✡❧✱ s❡rá ❞✡❞✡ ✡ ♣✡❧✡✈r✡ ✡♦ r❡♣r❡s❡♥✲

✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ✡♦ ❞❡❢❡♥s♦r✱ s✉❝❡ss✠✈✡♠❡♥✌❡✱ ♣❡❧♦ ✌❡♠♣♦

❞❡ ✈✠♥✌❡ ♠✠♥✉✌♦s ♣✡r✡ ❝✡❞✡ ✉♠✱ ♣r♦rr♦❣á✈❡❧ ♣♦r ♠✡✠s ❞❡③✱ ✡ ❝r✠✌ér✠♦ ❞✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ q✉❡ ❡♠ s❡❣✉✠❞✡ ♣r♦❢❡r✠rá ❞❡❝✠sã♦✳

✒r✌✳ ✕✔✼✳ ✍❡ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡✈✠❞✡♠❡♥✌❡ ♥♦✌✠❢✠❝✡❞♦✱ ♥ã♦ ❝♦♠♣✡r❡❝❡r✱

✠♥✖✉s✌✠❢✠❝✡❞✡♠❡♥✌❡ à ✡✉❞✠ê♥❝✠✡ ❞❡ ✡♣r❡s❡♥✌✡çã♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡

❞❡s✠❣♥✡rá ♥♦✈✡ ❞✡✌✡✱ ❞❡✌❡r♠✠♥✡♥❞♦ s✉✡ ❝♦♥❞✉çã♦ ❝♦❡r❝✠✌✠✈✡✳

✒r✌✳ ✕✔✔✳ ✒ r❡♠✠ssã♦✱ ❝♦♠♦ ❢♦r♠✡ ❞❡ ❡①✌✠♥çã♦ ♦✉ s✉s♣❡♥sã♦ ❞♦ ♣r♦✲

❝❡ss♦✱ ♣♦❞❡rá s❡r ✡♣❧✠❝✡❞✡ ❡♠ q✉✡❧q✉❡r ❢✡s❡ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦✱ ✡♥✌❡s ❞✡

s❡♥✌❡♥ç✡✳

✒r✌✳ ✕✔✾✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♥ã♦ ✡♣❧✠❝✡rá q✉✡❧q✉❡r ♠❡❞✠❞✡✱ ❞❡s❞❡

q✉❡ r❡❝♦♥❤❡ç✡ ♥✡ s❡♥✌❡♥ç✡✿

✏ ✲ ❡s✌✡r ♣r♦✈✡❞✡ ✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞♦ ❢✡✌♦❀

✏✏ ✲ ♥ã♦ ❤✡✈❡r ♣r♦✈✡ ❞✡ ❡①✠s✌ê♥❝✠✡ ❞♦ ❢✡✌♦❀

✏✏✏ ✲ ♥ã♦ ❝♦♥s✌✠✌✉✠r ♦ ❢✡✌♦ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧❀

✏✮ ✲ ♥ã♦ ❡①✠s✌✠r ♣r♦✈✡ ❞❡ ✌❡r ♦ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♥❝♦rr✠❞♦ ♣✡r✡ ♦ ✡✌♦

✠♥❢r✡❝✠♦♥✡❧✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘✡ ❤✠♣ó✌❡s❡ ❞❡s✌❡ ✡r✌✠❣♦✱ ❡s✌✡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✠♥✲

✌❡r♥✡❞♦✱ s❡rá ✠♠❡❞✠✡✌✡♠❡♥✌❡ ❝♦❧♦❝✡❞♦ ❡♠ ❧✠❜❡r❞✡❞❡✳

✒r✌✳ ✕✾✵✳ ✒ ✠♥✌✠♠✡çã♦ ❞✡ s❡♥✌❡♥ç✡ q✉❡ ✡♣❧✠❝✡r ♠❡❞✠❞✡ ❞❡ ✠♥✌❡r♥✡çã♦

♦✉ r❡❣✠♠❡ ❞❡ s❡♠✠✲❧✠❜❡r❞✡❞❡ s❡rá ❢❡✠✌✡✿

✏ ✲ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ✡♦ s❡✉ ❞❡❢❡♥s♦r❀

✏✏ ✲ q✉✡♥❞♦ ♥ã♦ ❢♦r ❡♥❝♦♥✌r✡❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ✡ s❡✉s ♣✡✠s ♦✉ r❡s✲

♣♦♥sá✈❡❧✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ ❞❡❢❡♥s♦r✳

➜ ✕➸ ✍❡♥❞♦ ♦✉✌r✡ ✡ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡✱ ✡ ✠♥✌✠♠✡çã♦ ❢✡r✲s❡✲á ✉♥✠❝✡♠❡♥✌❡

♥✡ ♣❡ss♦✡ ❞♦ ❞❡❢❡♥s♦r✳



✽✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

➜ ✗➸ ❛❡❝✡✠♥❞♦ ✡ ✠♥✌✠♠✡çã♦ ♥✡ ♣❡ss♦✡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡✈❡rá ❡s✌❡ ♠✡✲

♥✠❢❡s✌✡r s❡ ❞❡s❡✖✡ ♦✉ ♥ã♦ r❡❝♦rr❡r ❞✡ s❡♥✌❡♥ç✡✳

☞✤✣✢�✡✥

❉✗ ✒✁✌✄✗✑☛✒ ✚✂ ✏✄✄✂✆✌✔✗✄✛✚✗✚✂✜ ✂✎ ✎✙✘✛✚✗✚✂ ✚✂

✒✘✂✙✚✛✎✂✙✘✒

✒r✌✳ ✕✾✕✳ ✜ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡ ✡♣✉r✡çã♦ ❞❡ ✠rr❡❣✉❧✡r✠❞✡❞❡s ❡♠ ❡♥✌✠❞✡❞❡

❣♦✈❡r♥✡♠❡♥✌✡❧ ❡ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡❧ ✌❡rá ✠♥í❝✠♦ ♠❡❞✠✡♥✌❡ ♣♦r✌✡r✠✡ ❞✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦✉ r❡♣r❡s❡♥✌✡çã♦ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ ❞♦

✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♦♥❞❡ ❝♦♥s✌❡✱ ♥❡❝❡ss✡r✠✡♠❡♥✌❡✱ r❡s✉♠♦ ❞♦s ❢✡✌♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ➸✡✈❡♥❞♦ ♠♦✌✠✈♦ ❣r✡✈❡✱ ♣♦❞❡rá ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠á✲

r✠✡✱ ♦✉✈✠❞♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡❝r❡✌✡r ❧✠♠✠♥✡r♠❡♥✌❡ ♦ ✡❢✡s✌✡♠❡♥✌♦

♣r♦✈✠sór✠♦ ❞♦ ❞✠r✠❣❡♥✌❡ ❞✡ ❡♥✌✠❞✡❞❡✱ ♠❡❞✠✡♥✌❡ ❞❡❝✠sã♦ ❢✉♥❞✡♠❡♥✌✡❞✡✳

✒r✌✳ ✕✾✗✳ ✜ ❞✠r✠❣❡♥✌❡ ❞✡ ❡♥✌✠❞✡❞❡ s❡rá ❝✠✌✡❞♦ ♣✡r✡✱ ♥♦ ♣r✡③♦ ❞❡ ❞❡③

❞✠✡s✱ ♦❢❡r❡❝❡r r❡s♣♦s✌✡ ❡s❝r✠✌✡✱ ♣♦❞❡♥❞♦ ✖✉♥✌✡r ❞♦❝✉♠❡♥✌♦s ❡ ✠♥❞✠❝✡r

✡s ♣r♦✈✡s ✡ ♣r♦❞✉③✠r✳

✒r✌✳ ✕✾✸✳ ✒♣r❡s❡♥✌✡❞✡ ♦✉ ♥ã♦ ✡ r❡s♣♦s✌✡✱ ❡ s❡♥❞♦ ♥❡❝❡ssár✠♦✱ ✡ ✡✉✌♦✲

r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡s✠❣♥✡rá ✡✉❞✠ê♥❝✠✡ ❞❡ ✠♥s✌r✉çã♦ ❡ ✖✉❧❣✡♠❡♥✌♦✱ ✠♥✌✠✲

♠✡♥❞♦ ✡s ♣✡r✌❡s✳

➜ ✕➸ ✍✡❧✈♦ ♠✡♥✠❢❡s✌✡çã♦ ❡♠ ✡✉❞✠ê♥❝✠✡✱ ✡s ♣✡r✌❡s ❡ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠✲

❝♦ ✌❡rã♦ ❝✠♥❝♦ ❞✠✡s ♣✡r✡ ♦❢❡r❡❝❡r ✡❧❡❣✡çõ❡s ❢✠♥✡✠s✱ ❞❡❝✠❞✠♥❞♦ ✡ ✡✉✌♦r✠✲

❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳

➜ ✗➸ ✎♠ s❡ ✌r✡✌✡♥❞♦ ❞❡ ✡❢✡s✌✡♠❡♥✌♦ ♣r♦✈✠sór✠♦ ♦✉ ❞❡❢✠♥✠✌✠✈♦ ❞❡ ❞✠✲

r✠❣❡♥✌❡ ❞❡ ❡♥✌✠❞✡❞❡ ❣♦✈❡r♥✡♠❡♥✌✡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦❢✠❝✠✡rá à

✡✉✌♦r✠❞✡❞❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡ ✠♠❡❞✠✡✌✡♠❡♥✌❡ s✉♣❡r✠♦r ✡♦ ✡❢✡s✌✡❞♦✱ ♠✡r✲

❝✡♥❞♦ ♣r✡③♦ ♣✡r✡ ✡ s✉❜s✌✠✌✉✠çã♦✳

➜ ✸➸ ✒♥✌❡s ❞❡ ✡♣❧✠❝✡r q✉✡❧q✉❡r ❞✡s ♠❡❞✠❞✡s✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡

♣♦❞❡rá ❢✠①✡r ♣r✡③♦ ♣✡r✡ ✡ r❡♠♦çã♦ ❞✡s ✠rr❡❣✉❧✡r✠❞✡❞❡s ✈❡r✠❢✠❝✡❞✡s✳

✍✡✌✠s❢❡✠✌✡s ✡s ❡①✠❣ê♥❝✠✡s✱ ♦ ♣r♦❝❡ss♦ s❡rá ❡①✌✠♥✌♦✱ s❡♠ ✖✉❧❣✡♠❡♥✌♦ ❞❡

♠ér✠✌♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✽✼

➜ ✹➸ ✒ ♠✉❧✌✡ ❡ ✡ ✡❞✈❡r✌ê♥❝✠✡ s❡rã♦ ✠♠♣♦s✌✡s ✡♦ ❞✠r✠❣❡♥✌❡ ❞✡ ❡♥✌✠❞✡❞❡

♦✉ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

☞✤✣✢�✡✥✥

❉✗ ✒✁✌✄✗✑☛✒ ✚✂ ✏✙☞✄✗✑☛✒ ✒✚✎✛✙✛✜✘✄✗✘✛✠✗ ✜✜ ✘✒✄✎✗✜ ✚✂

✚✄✒✘✂✑☛✒ ✜ ✟✄✛✗✙✑✗ ✂ ✗✒ ✒✚✒✔✂✜✓✂✙✘✂

✒r✌✳ ✕✾✹✳ ✜ ♣r♦❝❡❞✠♠❡♥✌♦ ♣✡r✡ ✠♠♣♦s✠çã♦ ❞❡ ♣❡♥✡❧✠❞✡❞❡ ✡❞♠✠♥✠s✌r✡✲

✌✠✈✡ ♣♦r ✠♥❢r✡çã♦ às ♥♦r♠✡s ❞❡ ♣r♦✌❡çã♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ✌❡rá

✠♥í❝✠♦ ♣♦r r❡♣r❡s❡♥✌✡çã♦ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♦✉ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✲

✌❡❧✡r✱ ♦✉ ✡✉✌♦ ❞❡ ✠♥❢r✡çã♦ ❡❧✡❜♦r✡❞♦ ♣♦r s❡r✈✠❞♦r ❡❢❡✌✠✈♦ ♦✉ ✈♦❧✉♥✌ár✠♦

❝r❡❞❡♥❝✠✡❞♦✱ ❡ ✡ss✠♥✡❞♦ ♣♦r ❞✉✡s ✌❡s✌❡♠✉♥❤✡s✱ s❡ ♣♦ssí✈❡❧✳

➜ ✕➸ ✘♦ ♣r♦❝❡❞✠♠❡♥✌♦ ✠♥✠❝✠✡❞♦ ❝♦♠ ♦ ✡✉✌♦ ❞❡ ✠♥❢r✡çã♦✱ ♣♦❞❡rã♦ s❡r

✉s✡❞✡s ❢ór♠✉❧✡s ✠♠♣r❡ss✡s✱ ❡s♣❡❝✠❢✠❝✡♥❞♦✲s❡ ✡ ♥✡✌✉r❡③✡ ❡ ✡s ❝✠r❝✉♥s✲

✌â♥❝✠✡s ❞✡ ✠♥❢r✡çã♦✳

➜ ✗➸ ✍❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ à ✈❡r✠❢✠❝✡çã♦ ❞✡ ✠♥❢r✡çã♦ s❡❣✉✠r✲s❡✲á ✡ ❧✡✲

✈r✡✌✉r✡ ❞♦ ✡✉✌♦✱ ❝❡r✌✠❢✠❝✡♥❞♦✲s❡✱ ❡♠ ❝✡s♦ ❝♦♥✌rár✠♦✱ ❞♦s ♠♦✌✠✈♦s ❞♦

r❡✌✡r❞✡♠❡♥✌♦✳

✒r✌✳ ✕✾✺✳ ✜ r❡q✉❡r✠❞♦ ✌❡rá ♣r✡③♦ ❞❡ ❞❡③ ❞✠✡s ♣✡r✡ ✡♣r❡s❡♥✌✡çã♦ ❞❡

❞❡❢❡s✡✱ ❝♦♥✌✡❞♦ ❞✡ ❞✡✌✡ ❞✡ ✠♥✌✠♠✡çã♦✱ q✉❡ s❡rá ❢❡✠✌✡✿

✏ ✲ ♣❡❧♦ ✡✉✌✉✡♥✌❡✱ ♥♦ ♣ró♣r✠♦ ✡✉✌♦✱ q✉✡♥❞♦ ❡s✌❡ ❢♦r ❧✡✈r✡❞♦ ♥✡ ♣r❡✲

s❡♥ç✡ ❞♦ r❡q✉❡r✠❞♦❀

✏✏ ✲ ♣♦r ♦❢✠❝✠✡❧ ❞❡ ✖✉s✌✠ç✡ ♦✉ ❢✉♥❝✠♦♥ár✠♦ ❧❡❣✡❧♠❡♥✌❡ ❤✡❜✠❧✠✌✡❞♦✱

q✉❡ ❡♥✌r❡❣✡rá ❝ó♣✠✡ ❞♦ ✡✉✌♦ ♦✉ ❞✡ r❡♣r❡s❡♥✌✡çã♦ ✡♦ r❡q✉❡r✠❞♦✱ ♦✉

✡ s❡✉ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧✱ ❧✡✈r✡♥❞♦ ❝❡r✌✠❞ã♦❀

✏✏✏ ✲ ♣♦r ✈✠✡ ♣♦s✌✡❧✱ ❝♦♠ ✡✈✠s♦ ❞❡ r❡❝❡❜✠♠❡♥✌♦✱ s❡ ♥ã♦ ❢♦r ❡♥❝♦♥✲

✌r✡❞♦ ♦ r❡q✉❡r✠❞♦ ♦✉ s❡✉ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧❀

✏✮ ✲ ♣♦r ❡❞✠✌✡❧✱ ❝♦♠ ♣r✡③♦ ❞❡ ✌r✠♥✌✡ ❞✠✡s✱ s❡ ✠♥❝❡r✌♦ ♦✉ ♥ã♦ s✡❜✠❞♦

♦ ♣✡r✡❞❡✠r♦ ❞♦ r❡q✉❡r✠❞♦ ♦✉ ❞❡ s❡✉ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧✳
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✒r✌✳ ✕✾✻✳ ✘ã♦ s❡♥❞♦ ✡♣r❡s❡♥✌✡❞✡ ✡ ❞❡❢❡s✡ ♥♦ ♣r✡③♦ ❧❡❣✡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡

✖✉❞✠❝✠ár✠✡ ❞✡rá ✈✠s✌✡ ❞♦s ✡✉✌♦s ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣♦r ❝✠♥❝♦ ❞✠✡s✱

❞❡❝✠❞✠♥❞♦ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳

✒r✌✳ ✕✾✼✳ ✒♣r❡s❡♥✌✡❞✡ ✡ ❞❡❢❡s✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣r♦❝❡❞❡rá ♥✡

❝♦♥❢♦r♠✠❞✡❞❡ ❞♦ ✡r✌✠❣♦ ✡♥✌❡r✠♦r✱ ♦✉✱ s❡♥❞♦ ♥❡❝❡ssár✠♦✱ ❞❡s✠❣♥✡rá ✡✉✲

❞✠ê♥❝✠✡ ❞❡ ✠♥s✌r✉çã♦ ❡ ✖✉❧❣✡♠❡♥✌♦✳ ✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✟♦❧❤✠❞✡ ✡ ♣r♦✈✡ ♦r✡❧✱ ♠✡♥✠❢❡s✌✡r✲s❡✲ã♦ s✉❝❡ss✠✈✡✲

♠❡♥✌❡ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ♦ ♣r♦❝✉r✡❞♦r ❞♦ r❡q✉❡r✠❞♦✱ ♣❡❧♦ ✌❡♠♣♦

❞❡ ✈✠♥✌❡ ♠✠♥✉✌♦s ♣✡r✡ ❝✡❞✡ ✉♠✱ ♣r♦rr♦❣á✈❡❧ ♣♦r ♠✡✠s ❞❡③✱ ✡ ❝r✠✌ér✠♦ ❞✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ q✉❡ ❡♠ s❡❣✉✠❞✡ ♣r♦❢❡r✠rá s❡♥✌❡♥ç✡✳

☞✤✣✢�✡✥✥✥

✭✏♥❝❧✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❉✗➸✗✕✛✔✛✘✗✑☛✒ ✚✂ ✚✄✂✘✂✙✚✂✙✘✂✜ ✜ ✒✚✒✑☛✒

✒r✌✳ ✕✾✼✲✒✳ ✜s ♣♦s✌✉❧✡♥✌❡s à ✡❞♦çã♦✱ ❞♦♠✠❝✠❧✠✡❞♦s ♥♦ ❧r✡s✠❧✱ ✡♣r❡s❡♥✲

✌✡rã♦ ♣❡✌✠çã♦ ✠♥✠❝✠✡❧ ♥✡ q✉✡❧ ❝♦♥s✌❡✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡

✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ q✉✡❧✠❢✠❝✡çã♦ ❝♦♠♣❧❡✌✡❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✏ ✲ ❞✡❞♦s ❢✡♠✠❧✠✡r❡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

✏✏✏ ✲ ❝ó♣✠✡s ✡✉✌❡♥✌✠❝✡❞✡s ❞❡ ❝❡r✌✠❞ã♦ ❞❡ ♥✡s❝✠♠❡♥✌♦ ♦✉ ❝✡s✡♠❡♥✌♦✱

♦✉ ❞❡❝❧✡r✡çã♦ r❡❧✡✌✠✈✡ ✡♦ ♣❡rí♦❞♦ ❞❡ ✉♥✠ã♦ ❡s✌á✈❡❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✮ ✲ ❝ó♣✠✡s ❞✡ ❝é❞✉❧✡ ❞❡ ✠❞❡♥✌✠❞✡❞❡ ❡ ✠♥s❝r✠çã♦ ♥♦ ✟✡❞✡s✌r♦ ❞❡

✚❡ss♦✡s ✛ís✠❝✡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮ ✲ ❝♦♠♣r♦✈✡♥✌❡ ❞❡ r❡♥❞✡ ❡ ❞♦♠✠❝í❧✠♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✽✾

✮✏ ✲ ✡✌❡s✌✡❞♦s ❞❡ s✡♥✠❞✡❞❡ ❢ís✠❝✡ ❡ ♠❡♥✌✡❧❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏ ✲ ❝❡r✌✠❞ã♦ ❞❡ ✡♥✌❡❝❡❞❡♥✌❡s ❝r✠♠✠♥✡✠s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏✏ ✲ ❝❡r✌✠❞ã♦ ♥❡❣✡✌✠✈✡ ❞❡ ❞✠s✌r✠❜✉✠çã♦ ❝í✈❡❧✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✼✲❧✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♥♦ ♣r✡③♦ ❞❡ ✹✔ ✭q✉✡r❡♥✌✡ ❡ ♦✠✌♦✮

❤♦r✡s✱ ❞✡rá ✈✠s✌✡ ❞♦s ✡✉✌♦s ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ q✉❡ ♥♦ ♣r✡③♦ ❞❡ ✺

✭❝✠♥❝♦✮ ❞✠✡s ♣♦❞❡rá✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ✡♣r❡s❡♥✌✡r q✉❡s✠✌♦s ✡ s❡r❡♠ r❡s♣♦♥❞✠❞♦s ♣❡❧✡ ❡q✉✠♣❡ ✠♥✌❡r♣r♦✲

❢✠ss✠♦♥✡❧ ❡♥❝✡rr❡❣✡❞✡ ❞❡ ❡❧✡❜♦r✡r ♦ ❡s✌✉❞♦ ✌é❝♥✠❝♦ ✡ q✉❡ s❡ r❡❢❡r❡

♦ ✡r✌✳ ✕✾✼✲✟ ❞❡s✌✡ ✓❡✠❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✏ ✲ r❡q✉❡r❡r ✡ ❞❡s✠❣♥✡çã♦ ❞❡ ✡✉❞✠ê♥❝✠✡ ♣✡r✡ ♦✠✌✠✈✡ ❞♦s ♣♦s✌✉❧✡♥✌❡s

❡♠ ✖✉í③♦ ❡ ✌❡s✌❡♠✉♥❤✡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✏✏✏ ✲ r❡q✉❡r❡r ✡ ✖✉♥✌✡❞✡ ❞❡ ❞♦❝✉♠❡♥✌♦s ❝♦♠♣❧❡♠❡♥✌✡r❡s ❡ ✡ r❡✡✲

❧✠③✡çã♦ ❞❡ ♦✉✌r✡s ❞✠❧✠❣ê♥❝✠✡s q✉❡ ❡♥✌❡♥❞❡r ♥❡❝❡ssár✠✡s✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✼✲✟✳ ✏♥✌❡r✈✠rá ♥♦ ❢❡✠✌♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ❡q✉✠♣❡ ✠♥✌❡r♣r♦❢✠s✲

s✠♦♥✡❧ ✡ s❡r✈✠ç♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ q✉❡ ❞❡✈❡rá ❡❧✡✲

❜♦r✡r ❡s✌✉❞♦ ♣s✠❝♦ss♦❝✠✡❧✱ q✉❡ ❝♦♥✌❡rá s✉❜sí❞✠♦s q✉❡ ♣❡r♠✠✌✡♠ ✡❢❡r✠r ✡

❝✡♣✡❝✠❞✡❞❡ ❡ ♦ ♣r❡♣✡r♦ ❞♦s ♣♦s✌✉❧✡♥✌❡s ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞❡ ✉♠✡ ♣✡✌❡r✲

♥✠❞✡❞❡ ♦✉ ♠✡✌❡r♥✠❞✡❞❡ r❡s♣♦♥sá✈❡❧✱ à ❧✉③ ❞♦s r❡q✉✠s✠✌♦s ❡ ♣r✠♥❝í♣✠♦s

❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ➱ ♦❜r✠❣✡✌ór✠✡ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞♦s ♣♦s✌✉❧✡♥✌❡s ❡♠ ♣r♦❣r✡♠✡ ♦❢❡✲

r❡❝✠❞♦ ♣❡❧✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❝♦♠

✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧

❞❡ ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✱ q✉❡ ✠♥❝❧✉✡ ♣r❡♣✡r✡çã♦

♣s✠❝♦❧ó❣✠❝✡✱ ♦r✠❡♥✌✡çã♦ ❡ ❡s✌í♠✉❧♦ à ✡❞♦çã♦ ✠♥✌❡r✲r✡❝✠✡❧✱ ❞❡ ❝r✠✡♥ç✡s



✾✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

♠✡✠♦r❡s ♦✉ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❝♦♠ ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝í❢✠❝✡s ❞❡ s✡ú❞❡ ♦✉

❝♦♠ ❞❡❢✠❝✠ê♥❝✠✡s ❡ ❞❡ ❣r✉♣♦s ❞❡ ✠r♠ã♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✍❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧ ❡ r❡❝♦♠❡♥❞á✈❡❧✱ ✡ ❡✌✡♣✡ ♦❜r✠❣✡✌ór✠✡ ❞✡ ♣r❡✲

♣✡r✡çã♦ r❡❢❡r✠❞✡ ♥♦ ➜ ✕➸ ❞❡s✌❡ ✡r✌✠❣♦ ✠♥❝❧✉✠rá ♦ ❝♦♥✌✡✌♦ ❝♦♠ ❝r✠✡♥ç✡s ❡

✡❞♦❧❡s❝❡♥✌❡s ❡♠ r❡❣✠♠❡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡♠

❝♦♥❞✠çõ❡s ❞❡ s❡r❡♠ ✡❞♦✌✡❞♦s✱ ✡ s❡r r❡✡❧✠③✡❞♦ s♦❜ ✡ ♦r✠❡♥✌✡çã♦✱ s✉♣❡r✈✠✲

sã♦ ❡ ✡✈✡❧✠✡çã♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱

❝♦♠ ♦ ✡♣♦✠♦ ❞♦s ✌é❝♥✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧♦ ♣r♦❣r✡♠✡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦

❢✡♠✠❧✠✡r ♦✉ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡ ♣❡❧✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♠✉♥✠❝✠♣✡❧ ❞❡ ❣✡✲

r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✼✲❉✳ ✟❡r✌✠❢✠❝✡❞✡ ♥♦s ✡✉✌♦s ✡ ❝♦♥❝❧✉sã♦ ❞✡ ♣✡r✌✠❝✠♣✡çã♦ ♥♦ ♣r♦✲

❣r✡♠✡ r❡❢❡r✠❞♦ ♥♦ ✡r✌✳ ✕✾✼✲✟ ❞❡s✌✡ ✓❡✠✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♥♦

♣r✡③♦ ❞❡ ✹✔ ✭q✉✡r❡♥✌✡ ❡ ♦✠✌♦✮ ❤♦r✡s✱ ❞❡❝✠❞✠rá ✡❝❡r❝✡ ❞✡s ❞✠❧✠❣ê♥❝✠✡s

r❡q✉❡r✠❞✡s ♣❡❧♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ❞❡✌❡r♠✠♥✡rá ✡ ✖✉♥✌✡❞✡ ❞♦ ❡s✌✉❞♦

♣s✠❝♦ss♦❝✠✡❧✱ ❞❡s✠❣♥✡♥❞♦✱ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✱ ✡✉❞✠ê♥❝✠✡ ❞❡ ✠♥s✌r✉çã♦ ❡

✖✉❧❣✡♠❡♥✌♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✟✡s♦ ♥ã♦ s❡✖✡♠ r❡q✉❡r✠❞✡s ❞✠❧✠❣ê♥❝✠✡s✱ ♦✉ s❡♥❞♦ ❡s✲

s✡s ✠♥❞❡❢❡r✠❞✡s✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡✌❡r♠✠♥✡rá ✡ ✖✉♥✌✡❞✡ ❞♦ ❡s✌✉✲

❞♦ ♣s✠❝♦ss♦❝✠✡❧✱ ✡❜r✠♥❞♦ ✡ s❡❣✉✠r ✈✠s✌✡ ❞♦s ✡✉✌♦s ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱

♣♦r ✺ ✭❝✠♥❝♦✮ ❞✠✡s✱ ❞❡❝✠❞✠♥❞♦ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✼✲✎✳ ❉❡❢❡r✠❞✡ ✡ ❤✡❜✠❧✠✌✡çã♦✱ ♦ ♣♦s✌✉❧✡♥✌❡ s❡rá ✠♥s❝r✠✌♦ ♥♦s ❝✡✲

❞✡s✌r♦s r❡❢❡r✠❞♦s ♥♦ ✡r✌✳ ✺✵ ❞❡s✌✡ ✓❡✠✱ s❡♥❞♦ ✡ s✉✡ ❝♦♥✈♦❝✡çã♦ ♣✡r✡ ✡

✡❞♦çã♦ ❢❡✠✌✡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦r❞❡♠ ❝r♦♥♦❧ó❣✠❝✡ ❞❡ ❤✡❜✠❧✠✌✡çã♦ ❡ ❝♦♥❢♦r✲

♠❡ ✡ ❞✠s♣♦♥✠❜✠❧✠❞✡❞❡ ❞❡ ❝r✠✡♥ç✡s ♦✉ ✡❞♦❧❡s❝❡♥✌❡s ✡❞♦✌á✈❡✠s✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒ ♦r❞❡♠ ❝r♦♥♦❧ó❣✠❝✡ ❞✡s ❤✡❜✠❧✠✌✡çõ❡s s♦♠❡♥✌❡ ♣♦❞❡rá ❞❡✠①✡r ❞❡

s❡r ♦❜s❡r✈✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♥✡s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥♦ ➜

✕✸ ❞♦ ✡r✌✳ ✺✵ ❞❡s✌✡ ✓❡✠✱ q✉✡♥❞♦ ❝♦♠♣r♦✈✡❞♦ s❡r ❡ss✡ ✡ ♠❡❧❤♦r s♦❧✉✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✾✶

çã♦ ♥♦ ✠♥✌❡r❡ss❡ ❞♦ ✡❞♦✌✡♥❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

➜ ✗➸ ✒ r❡❝✉s✡ s✠s✌❡♠á✌✠❝✡ ♥✡ ✡❞♦çã♦ ❞✡s ❝r✠✡♥ç✡s ♦✉ ✡❞♦❧❡s❝❡♥✌❡s ✠♥✲

❞✠❝✡❞♦s ✠♠♣♦r✌✡rá ♥✡ r❡✡✈✡❧✠✡çã♦ ❞✡ ❤✡❜✠❧✠✌✡çã♦ ❝♦♥❝❡❞✠❞✡✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

❈�✁✂✄☎✆✝ ✞❈

❉♦s �❡❝✉rs♦s

✒r✌✳ ✕✾✔✳ ✘♦s ♣r♦❝❡❞✠♠❡♥✌♦s ✡❢❡✌♦s à ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✲

✌✉❞❡ ❢✠❝✡ ✡❞♦✌✡❞♦ ♦ s✠s✌❡♠✡ r❡❝✉rs✡❧ ❞♦ ✟ó❞✠❣♦ ❞❡ ✚r♦❝❡ss♦ ✟✠✈✠❧✱

✡♣r♦✈✡❞♦ ♣❡❧✡ ✓❡✠ ♥✳➸ ✺✳✔✻✾✱ ❞❡ ✕✕ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✕✾✼✸✱ ❡ s✉✡s ✡❧✌❡r✡çõ❡s

♣♦s✌❡r✠♦r❡s✱ ❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❞✡♣✌✡çõ❡s✿

✏ ✲ ♦s r❡❝✉rs♦s s❡rã♦ ✠♥✌❡r♣♦s✌♦s ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ ♣r❡♣✡r♦❀

✏✏ ✲ ❡♠ ✌♦❞♦s ♦s r❡❝✉rs♦s✱ s✡❧✈♦ ♦ ❞❡ ✡❣r✡✈♦ ❞❡ ✠♥s✌r✉♠❡♥✌♦ ❡ ❞❡

❡♠❜✡r❣♦s ❞❡ ❞❡❝❧✡r✡çã♦✱ ♦ ♣r✡③♦ ♣✡r✡ ✠♥✌❡r♣♦r ❡ ♣✡r✡ r❡s♣♦♥❞❡r

s❡rá s❡♠♣r❡ ❞❡ ❞❡③ ❞✠✡s❀

✏✏✏ ✲ ♦s r❡❝✉rs♦s ✌❡rã♦ ♣r❡❢❡rê♥❝✠✡ ❞❡ ✖✉❧❣✡♠❡♥✌♦ ❡ ❞✠s♣❡♥s✡rã♦

r❡✈✠s♦r❀

✏✮ ✲ ✭❛❡✈♦❣✡❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮ ✲ ✭❛❡✈♦❣✡❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏ ✲ ✭❛❡✈♦❣✡❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✮✏✏ ✲ ✡♥✌❡s ❞❡ ❞❡✌❡r♠✠♥✡r ✡ r❡♠❡ss✡ ❞♦s ✡✉✌♦s à s✉♣❡r✠♦r ✠♥s✌â♥❝✠✡✱

♥♦ ❝✡s♦ ❞❡ ✡♣❡❧✡çã♦✱ ♦✉ ❞♦ ✠♥s✌r✉♠❡♥✌♦✱ ♥♦ ❝✡s♦ ❞❡ ✡❣r✡✈♦✱ ✡ ✡✉✌♦✲

r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣r♦❢❡r✠rá ❞❡s♣✡❝❤♦ ❢✉♥❞✡♠❡♥✌✡❞♦✱ ♠✡♥✌❡♥❞♦ ♦✉

r❡❢♦r♠✡♥❞♦ ✡ ❞❡❝✠sã♦✱ ♥♦ ♣r✡③♦ ❞❡ ❝✠♥❝♦ ❞✠✡s❀

✮✏✏✏ ✲ ♠✡♥✌✠❞✡ ✡ ❞❡❝✠sã♦ ✡♣❡❧✡❞✡ ♦✉ ✡❣r✡✈✡❞✡✱ ♦ ❡s❝r✠✈ã♦ r❡♠❡✌❡rá

♦s ✡✉✌♦s ♦✉ ♦ ✠♥s✌r✉♠❡♥✌♦ à s✉♣❡r✠♦r ✠♥s✌â♥❝✠✡ ❞❡♥✌r♦ ❞❡ ✈✠♥✌❡ ❡

q✉✡✌r♦ ❤♦r✡s✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ ♥♦✈♦ ♣❡❞✠❞♦ ❞♦ r❡❝♦rr❡♥✌❡❀

s❡ ✡ r❡❢♦r♠✡r✱ ✡ r❡♠❡ss✡ ❞♦s ✡✉✌♦s ❞❡♣❡♥❞❡rá ❞❡ ♣❡❞✠❞♦ ❡①♣r❡ss♦



✾✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❞✡ ♣✡r✌❡ ✠♥✌❡r❡ss✡❞✡ ♦✉ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦ ♣r✡③♦ ❞❡ ❝✠♥❝♦

❞✠✡s✱ ❝♦♥✌✡❞♦s ❞✡ ✠♥✌✠♠✡çã♦✳

✒r✌✳ ✕✾✾✳ ✟♦♥✌r✡ ✡s ❞❡❝✠sõ❡s ♣r♦❢❡r✠❞✡s ❝♦♠ ❜✡s❡ ♥♦ ✡r✌✳ ✕✹✾ ❝✡❜❡rá

r❡❝✉rs♦ ❞❡ ✡♣❡❧✡çã♦✳

✒r✌✳ ✕✾✾✲✒✳ ✒ s❡♥✌❡♥ç✡ q✉❡ ❞❡❢❡r✠r ✡ ✡❞♦çã♦ ♣r♦❞✉③ ❡❢❡✠✌♦ ❞❡s❞❡ ❧♦❣♦✱

❡♠❜♦r✡ s✉✖❡✠✌✡ ✡ ✡♣❡❧✡çã♦✱ q✉❡ s❡rá r❡❝❡❜✠❞✡ ❡①❝❧✉s✠✈✡♠❡♥✌❡ ♥♦ ❡❢❡✠✌♦

❞❡✈♦❧✉✌✠✈♦✱ s✡❧✈♦ s❡ s❡ ✌r✡✌✡r ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♦✉ s❡ ❤♦✉✈❡r ♣❡✲

r✠❣♦ ❞❡ ❞✡♥♦ ✠rr❡♣✡rá✈❡❧ ♦✉ ❞❡ ❞✠❢í❝✠❧ r❡♣✡r✡çã♦ ✡♦ ✡❞♦✌✡♥❞♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✾✲❧✳ ✒ s❡♥✌❡♥ç✡ q✉❡ ❞❡s✌✠✌✉✠r ✡♠❜♦s ♦✉ q✉✡❧q✉❡r ❞♦s ❣❡♥✠✌♦✲

r❡s ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ❢✠❝✡ s✉✖❡✠✌✡ ✡ ✡♣❡❧✡çã♦✱ q✉❡ ❞❡✈❡rá s❡r r❡❝❡❜✠❞✡

✡♣❡♥✡s ♥♦ ❡❢❡✠✌♦ ❞❡✈♦❧✉✌✠✈♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮

✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✾✲✟✳ ✜s r❡❝✉rs♦s ♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ ✡❞♦çã♦ ❡ ❞❡ ❞❡s✌✠✌✉✠çã♦

❞❡ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ❡♠ ❢✡❝❡ ❞✡ r❡❧❡✈â♥❝✠✡ ❞✡s q✉❡s✌õ❡s✱ s❡rã♦ ♣r♦❝❡ss✡✲

❞♦s ❝♦♠ ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡✱ ❞❡✈❡♥❞♦ s❡r ✠♠❡❞✠✡✌✡♠❡♥✌❡ ❞✠s✌r✠❜✉í❞♦s✱

❢✠❝✡♥❞♦ ✈❡❞✡❞♦ q✉❡ ✡❣✉✡r❞❡♠✱ ❡♠ q✉✡❧q✉❡r s✠✌✉✡çã♦✱ ♦♣♦r✌✉♥✡ ❞✠s✌r✠✲

❜✉✠çã♦✱ ❡ s❡rã♦ ❝♦❧♦❝✡❞♦s ❡♠ ♠❡s✡ ♣✡r✡ ✖✉❧❣✡♠❡♥✌♦ s❡♠ r❡✈✠sã♦ ❡ ❝♦♠

♣✡r❡❝❡r ✉r❣❡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✾✲❉✳ ✜ r❡❧✡✌♦r ❞❡✈❡rá ❝♦❧♦❝✡r ♦ ♣r♦❝❡ss♦ ❡♠ ♠❡s✡ ♣✡r✡ ✖✉❧❣✡✲

♠❡♥✌♦ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ✻✵ ✭s❡ss❡♥✌✡✮ ❞✠✡s✱ ❝♦♥✌✡❞♦ ❞✡ s✉✡ ❝♦♥❝❧✉✲

sã♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ s❡rá ✠♥✌✠♠✡❞♦ ❞✡ ❞✡✌✡ ❞♦ ✖✉❧✲

❣✡♠❡♥✌♦ ❡ ♣♦❞❡rá ♥✡ s❡ssã♦✱ s❡ ❡♥✌❡♥❞❡r ♥❡❝❡ssár✠♦✱ ✡♣r❡s❡♥✌✡r ♦r✡❧✲

♠❡♥✌❡ s❡✉ ♣✡r❡❝❡r✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✕✾✾✲✎✳ ✜ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rá r❡q✉❡r❡r ✡ ✠♥s✌✡✉r✡çã♦ ❞❡

♣r♦❝❡❞✠♠❡♥✌♦ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s s❡ ❝♦♥s✌✡✌✡r ♦ ❞❡s✲

❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♣r♦✈✠❞ê♥❝✠✡s ❡ ❞♦ ♣r✡③♦ ♣r❡✈✠s✌♦s ♥♦s ✡r✌✠❣♦s ✡♥✌❡✲

r✠♦r❡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✾✸

❈�✁✂✄☎✆✝❈

❉♦s✐♥✐s✟ér✐♦ ♦ú❜❧✐❝♦

✒r✌✳ ✗✵✵✳ ✒s ❢✉♥çõ❡s ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣r❡✈✠s✌✡s ♥❡s✌✡ ✓❡✠ s❡rã♦

❡①❡r❝✠❞✡s ♥♦s ✌❡r♠♦s ❞✡ r❡s♣❡❝✌✠✈✡ ❧❡✠ ♦r❣â♥✠❝✡✳

✒r✌✳ ✗✵✕✳ ✟♦♠♣❡✌❡ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✿

✏ ✲ ❝♦♥❝❡❞❡r ✡ r❡♠✠ssã♦ ❝♦♠♦ ❢♦r♠✡ ❞❡ ❡①❝❧✉sã♦ ❞♦ ♣r♦❝❡ss♦❀

✏✏ ✲ ♣r♦♠♦✈❡r ❡ ✡❝♦♠♣✡♥❤✡r ♦s ♣r♦❝❡❞✠♠❡♥✌♦s r❡❧✡✌✠✈♦s às ✠♥❢r✡✲

çõ❡s ✡✌r✠❜✉í❞✡s ✡ ✡❞♦❧❡s❝❡♥✌❡s❀

✏✏✏ ✲ ♣r♦♠♦✈❡r ❡ ✡❝♦♠♣✡♥❤✡r ✡s ✡çõ❡s ❞❡ ✡❧✠♠❡♥✌♦s ❡ ♦s ♣r♦❝❡❞✠✲

♠❡♥✌♦s ❞❡ s✉s♣❡♥sã♦ ❡ ❞❡s✌✠✌✉✠çã♦ ❞♦ ♣♦❞❡r ❢✡♠✠❧✠✡r✱ ♥♦♠❡✡çã♦ ❡

r❡♠♦çã♦ ❞❡ ✌✉✌♦r❡s✱ ❝✉r✡❞♦r❡s ❡ ❣✉✡r❞✠ã❡s✱ ❜❡♠ ❝♦♠♦ ♦❢✠❝✠✡r ❡♠

✌♦❞♦s ♦s ❞❡♠✡✠s ♣r♦❝❡❞✠♠❡♥✌♦s ❞✡ ❝♦♠♣❡✌ê♥❝✠✡ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥✲

❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡❀ ✭✎①♣r❡ssã♦ s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱

❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏✮ ✲ ♣r♦♠♦✈❡r✱ ❞❡ ♦❢í❝✠♦ ♦✉ ♣♦r s♦❧✠❝✠✌✡çã♦ ❞♦s ✠♥✌❡r❡ss✡❞♦s✱ ✡ ❡s✲

♣❡❝✠✡❧✠③✡çã♦ ❡ ✡ ✠♥s❝r✠çã♦ ❞❡ ❤✠♣♦✌❡❝✡ ❧❡❣✡❧ ❡ ✡ ♣r❡s✌✡çã♦ ❞❡ ❝♦♥✲

✌✡s ❞♦s ✌✉✌♦r❡s✱ ❝✉r✡❞♦r❡s ❡ q✉✡✠sq✉❡r ✡❞♠✠♥✠s✌r✡❞♦r❡s ❞❡ ❜❡♥s ❞❡

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ♥✡s ❤✠♣ó✌❡s❡s ❞♦ ✡r✌✳ ✾✔❀

✮ ✲ ♣r♦♠♦✈❡r ♦ ✠♥q✉ér✠✌♦ ❝✠✈✠❧ ❡ ✡ ✡çã♦ ❝✠✈✠❧ ♣ú❜❧✠❝✡ ♣✡r✡ ✡ ♣r♦✌❡çã♦

❞♦s ✠♥✌❡r❡ss❡s ✠♥❞✠✈✠❞✉✡✠s✱ ❞✠❢✉s♦s ♦✉ ❝♦❧❡✌✠✈♦s r❡❧✡✌✠✈♦s à ✠♥❢â♥❝✠✡

❡ à ✡❞♦❧❡s❝ê♥❝✠✡✱ ✠♥❝❧✉s✠✈❡ ♦s ❞❡❢✠♥✠❞♦s ♥♦ ✡r✌✳ ✗✗✵✱ ➜ ✸➸ ✠♥❝✠s♦ ✏✏✱

❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧❀

✮✏ ✲ ✠♥s✌✡✉r✡r ♣r♦❝❡❞✠♠❡♥✌♦s ✡❞♠✠♥✠s✌r✡✌✠✈♦s ❡✱ ♣✡r✡ ✠♥s✌r✉í✲❧♦s✿

✡✮ ❡①♣❡❞✠r ♥♦✌✠❢✠❝✡çõ❡s ♣✡r✡ ❝♦❧❤❡r ❞❡♣♦✠♠❡♥✌♦s ♦✉ ❡s❝❧✡r❡✲

❝✠♠❡♥✌♦s ❡✱ ❡♠ ❝✡s♦ ❞❡ ♥ã♦ ❝♦♠♣✡r❡❝✠♠❡♥✌♦ ✠♥✖✉s✌✠❢✠❝✡❞♦✱

r❡q✉✠s✠✌✡r ❝♦♥❞✉çã♦ ❝♦❡r❝✠✌✠✈✡✱ ✠♥❝❧✉s✠✈❡ ♣❡❧✡ ♣♦❧í❝✠✡ ❝✠✈✠❧ ♦✉

♠✠❧✠✌✡r❀

❜✮ r❡q✉✠s✠✌✡r ✠♥❢♦r♠✡çõ❡s✱ ❡①✡♠❡s✱ ♣❡rí❝✠✡s ❡ ❞♦❝✉♠❡♥✌♦s ❞❡

✡✉✌♦r✠❞✡❞❡s ♠✉♥✠❝✠♣✡✠s✱ ❡s✌✡❞✉✡✠s ❡ ❢❡❞❡r✡✠s✱ ❞✡ ✡❞♠✠♥✠s✌r✡çã♦



✾✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❞✠r❡✌✡ ♦✉ ✠♥❞✠r❡✌✡✱ ❜❡♠ ❝♦♠♦ ♣r♦♠♦✈❡r ✠♥s♣❡çõ❡s ❡ ❞✠❧✠❣ê♥❝✠✡s

✠♥✈❡s✌✠❣✡✌ór✠✡s❀

❝✮ r❡q✉✠s✠✌✡r ✠♥❢♦r♠✡çõ❡s ❡ ❞♦❝✉♠❡♥✌♦s ✡ ♣✡r✌✠❝✉❧✡r❡s ❡ ✠♥s✌✠✲

✌✉✠çõ❡s ♣r✠✈✡❞✡s❀

✮✏✏ ✲ ✠♥s✌✡✉r✡r s✠♥❞✠❝â♥❝✠✡s✱ r❡q✉✠s✠✌✡r ❞✠❧✠❣ê♥❝✠✡s ✠♥✈❡s✌✠❣✡✌ór✠✡s

❡ ❞❡✌❡r♠✠♥✡r ✡ ✠♥s✌✡✉r✡çã♦ ❞❡ ✠♥q✉ér✠✌♦ ♣♦❧✠❝✠✡❧✱ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡

✠❧í❝✠✌♦s ♦✉ ✠♥❢r✡çõ❡s às ♥♦r♠✡s ❞❡ ♣r♦✌❡çã♦ à ✠♥❢â♥❝✠✡ ❡ à ✖✉✈❡♥✌✉❞❡❀

✮✏✏✏ ✲ ③❡❧✡r ♣❡❧♦ ❡❢❡✌✠✈♦ r❡s♣❡✠✌♦ ✡♦s ❞✠r❡✠✌♦s ❡ ❣✡r✡♥✌✠✡s ❧❡❣✡✠s

✡ss❡❣✉r✡❞♦s às ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ♣r♦♠♦✈❡♥❞♦ ✡s ♠❡❞✠❞✡s

✖✉❞✠❝✠✡✠s ❡ ❡①✌r✡✖✉❞✠❝✠✡✠s ❝✡❜í✈❡✠s❀

✏❳ ✲ ✠♠♣❡✌r✡r ♠✡♥❞✡❞♦ ❞❡ s❡❣✉r✡♥ç✡✱ ❞❡ ✠♥✖✉♥çã♦ ❡ ❤✡❜❡✡s ❝♦r✲

♣✉s✱ ❡♠ q✉✡❧q✉❡r ✖✉í③♦✱ ✠♥s✌â♥❝✠✡ ♦✉ ✌r✠❜✉♥✡❧✱ ♥✡ ❞❡❢❡s✡ ❞♦s ✠♥✲

✌❡r❡ss❡s s♦❝✠✡✠s ❡ ✠♥❞✠✈✠❞✉✡✠s ✠♥❞✠s♣♦♥í✈❡✠s ✡❢❡✌♦s à ❝r✠✡♥ç✡ ❡ ✡♦

✡❞♦❧❡s❝❡♥✌❡❀

❳ ✲ r❡♣r❡s❡♥✌✡r ✡♦ ✖✉í③♦ ✈✠s✡♥❞♦ à ✡♣❧✠❝✡çã♦ ❞❡ ♣❡♥✡❧✠❞✡❞❡ ♣♦r

✠♥❢r✡çõ❡s ❝♦♠❡✌✠❞✡s ❝♦♥✌r✡ ✡s ♥♦r♠✡s ❞❡ ♣r♦✌❡çã♦ à ✠♥❢â♥❝✠✡ ❡ à

✖✉✈❡♥✌✉❞❡✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ♣r♦♠♦çã♦ ❞✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❝✠✈✠❧ ❡

♣❡♥✡❧ ❞♦ ✠♥❢r✡✌♦r✱ q✉✡♥❞♦ ❝✡❜í✈❡❧❀

❳✏ ✲ ✠♥s♣❡❝✠♦♥✡r ✡s ❡♥✌✠❞✡❞❡s ♣ú❜❧✠❝✡s ❡ ♣✡r✌✠❝✉❧✡r❡s ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ ❡ ♦s ♣r♦❣r✡♠✡s ❞❡ q✉❡ ✌r✡✌✡ ❡s✌✡ ✓❡✠✱ ✡❞♦✌✡♥❞♦ ❞❡ ♣r♦♥✌♦

✡s ♠❡❞✠❞✡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ♦✉ ✖✉❞✠❝✠✡✠s ♥❡❝❡ssár✠✡s à r❡♠♦çã♦ ❞❡

✠rr❡❣✉❧✡r✠❞✡❞❡s ♣♦r✈❡♥✌✉r✡ ✈❡r✠❢✠❝✡❞✡s❀

❳✏✏ ✲ r❡q✉✠s✠✌✡r ❢♦rç✡ ♣♦❧✠❝✠✡❧✱ ❜❡♠ ❝♦♠♦ ✡ ❝♦❧✡❜♦r✡çã♦ ❞♦s s❡r✲

✈✠ç♦s ♠é❞✠❝♦s✱ ❤♦s♣✠✌✡❧✡r❡s✱ ❡❞✉❝✡❝✠♦♥✡✠s ❡ ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱

♣ú❜❧✠❝♦s ♦✉ ♣r✠✈✡❞♦s✱ ♣✡r✡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✳

➜ ✕➸ ✒ ❧❡❣✠✌✠♠✡çã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣✡r✡ ✡s ✡çõ❡s ❝í✈❡✠s ♣r❡✈✠s✌✡s

♥❡s✌❡ ✡r✌✠❣♦ ♥ã♦ ✠♠♣❡❞❡ ✡ ❞❡ ✌❡r❝❡✠r♦s✱ ♥✡s ♠❡s♠✡s ❤✠♣ó✌❡s❡s✱ s❡❣✉♥❞♦

❞✠s♣✉s❡r❡♠ ✡ ✟♦♥s✌✠✌✉✠çã♦ ❡ ❡s✌✡ ✓❡✠✳

➜ ✗➸ ✒s ✡✌r✠❜✉✠çõ❡s ❝♦♥s✌✡♥✌❡s ❞❡s✌❡ ✡r✌✠❣♦ ♥ã♦ ❡①❝❧✉❡♠ ♦✉✌r✡s✱ ❞❡s❞❡

q✉❡ ❝♦♠♣✡✌í✈❡✠s ❝♦♠ ✡ ❢✠♥✡❧✠❞✡❞❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳
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➜ ✸➸ ✜ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ❢✉♥✲

çõ❡s✱ ✌❡rá ❧✠✈r❡ ✡❝❡ss♦ ✡ ✌♦❞♦ ❧♦❝✡❧ ♦♥❞❡ s❡ ❡♥❝♦♥✌r❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s✲

❝❡♥✌❡✳

➜ ✹➸ ✜ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ s❡rá r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ✉s♦

✠♥❞❡✈✠❞♦ ❞✡s ✠♥❢♦r♠✡çõ❡s ❡ ❞♦❝✉♠❡♥✌♦s q✉❡ r❡q✉✠s✠✌✡r✱ ♥✡s ❤✠♣ó✌❡s❡s

❧❡❣✡✠s ❞❡ s✠❣✠❧♦✳

➜ ✺➸ ✚✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡ ✡✌r✠❜✉✠çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✮✏✏✏ ❞❡s✌❡

✡r✌✠❣♦✱ ♣♦❞❡rá ♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✿

✡✮ r❡❞✉③✠r ✡ ✌❡r♠♦ ✡s ❞❡❝❧✡r✡çõ❡s ❞♦ r❡❝❧✡♠✡♥✌❡✱ ✠♥s✌✡✉r✡♥❞♦ ♦

❝♦♠♣❡✌❡♥✌❡ ♣r♦❝❡❞✠♠❡♥✌♦✱ s♦❜ s✉✡ ♣r❡s✠❞ê♥❝✠✡❀

❜✮ ❡♥✌❡♥❞❡r✲s❡ ❞✠r❡✌✡♠❡♥✌❡ ❝♦♠ ✡ ♣❡ss♦✡ ♦✉ ✡✉✌♦r✠❞✡❞❡ r❡❝❧✡♠✡❞✡✱

❡♠ ❞✠✡✱ ❧♦❝✡❧ ❡ ❤♦rár✠♦ ♣r❡✈✠✡♠❡♥✌❡ ♥♦✌✠❢✠❝✡❞♦s ♦✉ ✡❝❡r✌✡❞♦s❀

❝✮ ❡❢❡✌✉✡r r❡❝♦♠❡♥❞✡çõ❡s ✈✠s✡♥❞♦ à ♠❡❧❤♦r✠✡ ❞♦s s❡r✈✠ç♦s ♣ú❜❧✠❝♦s

❡ ❞❡ r❡❧❡✈â♥❝✠✡ ♣ú❜❧✠❝✡ ✡❢❡✌♦s à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❢✠①✡♥❞♦

♣r✡③♦ r✡③♦á✈❡❧ ♣✡r✡ s✉✡ ♣❡r❢❡✠✌✡ ✡❞❡q✉✡çã♦✳

✒r✌✳ ✗✵✗✳ ✘♦s ♣r♦❝❡ss♦s ❡ ♣r♦❝❡❞✠♠❡♥✌♦s ❡♠ q✉❡ ♥ã♦ ❢♦r ♣✡r✌❡✱ ✡✌✉✲

✡rá ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♥✡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❡

✠♥✌❡r❡ss❡s ❞❡ q✉❡ ❝✉✠❞✡ ❡s✌✡ ✓❡✠✱ ❤✠♣ó✌❡s❡ ❡♠ q✉❡ ✌❡rá ✈✠s✌✡ ❞♦s ✡✉✌♦s

❞❡♣♦✠s ❞✡s ♣✡r✌❡s✱ ♣♦❞❡♥❞♦ ✖✉♥✌✡r ❞♦❝✉♠❡♥✌♦s ❡ r❡q✉❡r❡r ❞✠❧✠❣ê♥❝✠✡s✱

✉s✡♥❞♦ ♦s r❡❝✉rs♦s ❝✡❜í✈❡✠s✳

✒r✌✳ ✗✵✸✳ ✒ ✠♥✌✠♠✡çã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❡♠ q✉✡❧q✉❡r ❝✡s♦✱ s❡rá

❢❡✠✌✡ ♣❡ss♦✡❧♠❡♥✌❡✳

✒r✌✳ ✗✵✹✳ ✒ ❢✡❧✌✡ ❞❡ ✠♥✌❡r✈❡♥çã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ✡❝✡rr❡✌✡ ✡ ♥✉❧✠✲

❞✡❞❡ ❞♦ ❢❡✠✌♦✱ q✉❡ s❡rá ❞❡❝❧✡r✡❞✡ ❞❡ ♦❢í❝✠♦ ♣❡❧♦ ✖✉✠③ ♦✉ ✡ r❡q✉❡r✠♠❡♥✌♦

❞❡ q✉✡❧q✉❡r ✠♥✌❡r❡ss✡❞♦✳

✒r✌✳ ✗✵✺✳ ✒s ♠✡♥✠❢❡s✌✡çõ❡s ♣r♦❝❡ss✉✡✠s ❞♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦♦✠♥✠s✌é✲

r✠♦ ✚ú❜❧✠❝♦ ❞❡✈❡rã♦ s❡r ❢✉♥❞✡♠❡♥✌✡❞✡s✳
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❉♦❡☛✈♦❣❛☛♦

✒r✌✳ ✗✵✻✳ ✒ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ❡ q✉✡❧✲

q✉❡r ♣❡ss♦✡ q✉❡ ✌❡♥❤✡ ❧❡❣í✌✠♠♦ ✠♥✌❡r❡ss❡ ♥✡ s♦❧✉çã♦ ❞✡ ❧✠❞❡ ♣♦❞❡rã♦

✠♥✌❡r✈✠r ♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ q✉❡ ✌r✡✌✡ ❡s✌✡ ✓❡✠✱ ✡✌r✡✈és ❞❡ ✡❞✈♦❣✡❞♦✱

♦ q✉✡❧ s❡rá ✠♥✌✠♠✡❞♦ ♣✡r✡ ✌♦❞♦s ♦s ✡✌♦s✱ ♣❡ss♦✡❧♠❡♥✌❡ ♦✉ ♣♦r ♣✉❜❧✠❝✡✲

çã♦ ♦❢✠❝✠✡❧✱ r❡s♣❡✠✌✡❞♦ ♦ s❡❣r❡❞♦ ❞❡ ✖✉s✌✠ç✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡rá ♣r❡s✌✡❞✡ ✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡ ✠♥✌❡❣r✡❧ ❡ ❣r✡✌✉✠✌✡

àq✉❡❧❡s q✉❡ ❞❡❧✡ ♥❡❝❡ss✠✌✡r❡♠✳

✒r✌✳ ✗✵✼✳ ✘❡♥❤✉♠ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ s❡ ✡✌r✠❜✉✡ ✡ ♣rá✌✠❝✡ ❞❡ ✡✌♦ ✠♥❢r✡✲

❝✠♦♥✡❧✱ ✡✠♥❞✡ q✉❡ ✡✉s❡♥✌❡ ♦✉ ❢♦r✡❣✠❞♦✱ s❡rá ♣r♦❝❡ss✡❞♦ s❡♠ ❞❡❢❡♥s♦r✳

➜ ✕➸ ✍❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ♥ã♦ ✌✠✈❡r ❞❡❢❡♥s♦r✱ s❡r✲❧❤❡✲á ♥♦♠❡✡❞♦ ♣❡❧♦ ✖✉✠③✱

r❡ss✡❧✈✡❞♦ ♦ ❞✠r❡✠✌♦ ❞❡✱ ✡ ✌♦❞♦ ✌❡♠♣♦✱ ❝♦♥s✌✠✌✉✠r ♦✉✌r♦ ❞❡ s✉✡ ♣r❡❢❡✲

rê♥❝✠✡✳

➜ ✗➸ ✒ ✡✉sê♥❝✠✡ ❞♦ ❞❡❢❡♥s♦r ♥ã♦ ❞❡✌❡r♠✠♥✡rá ♦ ✡❞✠✡♠❡♥✌♦ ❞❡ ♥❡♥❤✉♠

✡✌♦ ❞♦ ♣r♦❝❡ss♦✱ ❞❡✈❡♥❞♦ ♦ ✖✉✠③ ♥♦♠❡✡r s✉❜s✌✠✌✉✌♦✱ ✡✠♥❞✡ q✉❡ ♣r♦✈✠s♦✲

r✠✡♠❡♥✌❡✱ ♦✉ ♣✡r✡ ♦ só ❡❢❡✠✌♦ ❞♦ ✡✌♦✳

➜ ✸➸ ✍❡rá ❞✠s♣❡♥s✡❞✡ ✡ ♦✉✌♦r❣✡ ❞❡ ♠✡♥❞✡✌♦✱ q✉✡♥❞♦ s❡ ✌r✡✌✡r ❞❡ ❞❡❢❡♥✲

s♦r ♥♦♠❡✡❞♦ ♦✉✱ s✠❞♦ ❝♦♥s✌✠✌✉í❞♦✱ ✌✠✈❡r s✠❞♦ ✠♥❞✠❝✡❞♦ ♣♦r ♦❝✡s✠ã♦ ❞❡

✡✌♦ ❢♦r♠✡❧ ❝♦♠ ✡ ♣r❡s❡♥ç✡ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

❈�✁✂✄☎✆✝❈✞✞

❉❛ ♦r♦✟❡çã♦ ❛✉☛✐❝✐❛❧ ☛♦s

✥♥✟❡r❡ss❡s ✥♥☛✐✈✐☛✉❛✐s✱❉✐❢✉s♦s ❡♦♦❧❡✟✐✈♦s

✒r✌✳ ✗✵✔✳ ❛❡❣❡♠✲s❡ ♣❡❧✡s ❞✠s♣♦s✠çõ❡s ❞❡s✌✡ ✓❡✠ ✡s ✡çõ❡s ❞❡ r❡s♣♦♥✲

s✡❜✠❧✠❞✡❞❡ ♣♦r ♦❢❡♥s✡ ✡♦s ❞✠r❡✠✌♦s ✡ss❡❣✉r✡❞♦s à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s✲

❝❡♥✌❡✱ r❡❢❡r❡♥✌❡s ✡♦ ♥ã♦ ♦❢❡r❡❝✠♠❡♥✌♦ ♦✉ ♦❢❡r✌✡ ✠rr❡❣✉❧✡r✿ ✭✮✠❞❡ ✓❡✠ ♥➸

✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✏ ✲ ❞♦ ❡♥s✠♥♦ ♦❜r✠❣✡✌ór✠♦❀
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✏✏ ✲ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡❞✉❝✡❝✠♦♥✡❧ ❡s♣❡❝✠✡❧✠③✡❞♦ ✡♦s ♣♦r✌✡❞♦r❡s ❞❡

❞❡❢✠❝✠ê♥❝✠✡❀

✏✏✏ ✲ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡♠ ❝r❡❝❤❡ ❡ ♣ré✲❡s❝♦❧✡ às ❝r✠✡♥ç✡s ❞❡ ③❡r♦ ✡

s❡✠s ✡♥♦s ❞❡ ✠❞✡❞❡❀

✏✮ ✲ ❞❡ ❡♥s✠♥♦ ♥♦✌✉r♥♦ r❡❣✉❧✡r✱ ✡❞❡q✉✡❞♦ às ❝♦♥❞✠çõ❡s ❞♦ ❡❞✉✲

❝✡♥❞♦❀

✮ ✲ ❞❡ ♣r♦❣r✡♠✡s s✉♣❧❡♠❡♥✌✡r❡s ❞❡ ♦❢❡r✌✡ ❞❡ ♠✡✌❡r✠✡❧ ❞✠❞á✌✠❝♦✲

✲❡s❝♦❧✡r✱ ✌r✡♥s♣♦r✌❡ ❡ ✡ss✠s✌ê♥❝✠✡ à s✡ú❞❡ ❞♦ ❡❞✉❝✡♥❞♦ ❞♦ ❡♥s✠♥♦

❢✉♥❞✡♠❡♥✌✡❧❀

✮✏ ✲ ❞❡ s❡r✈✠ç♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧ ✈✠s✡♥❞♦ à ♣r♦✌❡çã♦ à ❢✡♠í❧✠✡✱ à

♠✡✌❡r♥✠❞✡❞❡✱ à ✠♥❢â♥❝✠✡ ❡ à ✡❞♦❧❡s❝ê♥❝✠✡✱ ❜❡♠ ❝♦♠♦ ✡♦ ✡♠♣✡r♦ às

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s q✉❡ ❞❡❧❡ ♥❡❝❡ss✠✌❡♠❀

✮✏✏ ✲ ❞❡ ✡❝❡ss♦ às ✡çõ❡s ❡ s❡r✈✠ç♦s ❞❡ s✡ú❞❡❀

✮✏✏✏ ✲ ❞❡ ❡s❝♦❧✡r✠③✡çã♦ ❡ ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s ♣r✠✲

✈✡❞♦s ❞❡ ❧✠❜❡r❞✡❞❡✳

✏❳ ✲ ❞❡ ✡çõ❡s✱ s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ♦r✠❡♥✌✡çã♦✱ ✡♣♦✠♦ ❡ ♣r♦♠♦✲

çã♦ s♦❝✠✡❧ ❞❡ ❢✡♠í❧✠✡s ❡ ❞❡s✌✠♥✡❞♦s ✡♦ ♣❧❡♥♦ ❡①❡r❝í❝✠♦ ❞♦ ❞✠r❡✠✌♦

à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ♣♦r ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✕➸ ✒s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ♥❡s✌❡ ✡r✌✠❣♦ ♥ã♦ ❡①❝❧✉❡♠ ❞✡ ♣r♦✌❡çã♦ ✖✉✲

❞✠❝✠✡❧ ♦✉✌r♦s ✠♥✌❡r❡ss❡s ✠♥❞✠✈✠❞✉✡✠s✱ ❞✠❢✉s♦s ♦✉ ❝♦❧❡✌✠✈♦s✱ ♣ró♣r✠♦s ❞✡

✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡✱ ♣r♦✌❡❣✠❞♦s ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ❡ ♣❡❧✡ ✓❡✠✳

✭❛❡♥✉♠❡r✡❞♦ ❞♦ ✚✡rá❣r✡❢♦ ú♥✠❝♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✗✺✾✱ ❞❡ ✗✵✵✺✮

➜ ✗➸ ✒ ✠♥✈❡s✌✠❣✡çã♦ ❞♦ ❞❡s✡♣✡r❡❝✠♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s ♦✉ ✡❞♦❧❡s❝❡♥✌❡s

s❡rá r❡✡❧✠③✡❞✡ ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós ♥♦✌✠❢✠❝✡çã♦ ✡♦s ór❣ã♦s ❝♦♠♣❡✌❡♥✲

✌❡s✱ q✉❡ ❞❡✈❡rã♦ ❝♦♠✉♥✠❝✡r ♦ ❢✡✌♦ ✡♦s ♣♦r✌♦s✱ ✡❡r♦♣♦r✌♦s✱ ✚♦❧í❝✠✡ ❛♦✲

❞♦✈✠ár✠✡ ❡ ❝♦♠♣✡♥❤✠✡s ❞❡ ✌r✡♥s♣♦r✌❡ ✠♥✌❡r❡s✌✡❞✉✡✠s ❡ ✠♥✌❡r♥✡❝✠♦♥✡✠s✱

❢♦r♥❡❝❡♥❞♦✲❧❤❡s ✌♦❞♦s ♦s ❞✡❞♦s ♥❡❝❡ssár✠♦s à ✠❞❡♥✌✠❢✠❝✡çã♦ ❞♦ ❞❡s✡♣✡✲

r❡❝✠❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✗✺✾✱ ❞❡ ✗✵✵✺✮



✾✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✗✵✾✳ ✒s ✡çõ❡s ♣r❡✈✠s✌✡s ♥❡s✌❡ ✟✡♣í✌✉❧♦ s❡rã♦ ♣r♦♣♦s✌✡s ♥♦ ❢♦r♦

❞♦ ❧♦❝✡❧ ♦♥❞❡ ♦❝♦rr❡✉ ♦✉ ❞❡✈✡ ♦❝♦rr❡r ✡ ✡çã♦ ♦✉ ♦♠✠ssã♦✱ ❝✉✖♦ ✖✉í③♦

✌❡rá ❝♦♠♣❡✌ê♥❝✠✡ ✡❜s♦❧✉✌✡ ♣✡r✡ ♣r♦❝❡ss✡r ✡ ❝✡✉s✡✱ r❡ss✡❧✈✡❞✡s ✡ ❝♦♠✲

♣❡✌ê♥❝✠✡ ❞✡ ☞✉s✌✠ç✡ ✛❡❞❡r✡❧ ❡ ✡ ❝♦♠♣❡✌ê♥❝✠✡ ♦r✠❣✠♥ár✠✡ ❞♦s ✌r✠❜✉♥✡✠s

s✉♣❡r✠♦r❡s✳

✒r✌✳ ✗✕✵✳ ✚✡r✡ ✡s ✡çõ❡s ❝í✈❡✠s ❢✉♥❞✡❞✡s ❡♠ ✠♥✌❡r❡ss❡s ❝♦❧❡✌✠✈♦s ♦✉ ❞✠✲

❢✉s♦s✱ ❝♦♥s✠❞❡r✡♠✲s❡ ❧❡❣✠✌✠♠✡❞♦s ❝♦♥❝♦rr❡♥✌❡♠❡♥✌❡✿

✏ ✲ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦❀

✏✏ ✲ ✡ ✳♥✠ã♦✱ ♦s ❡s✌✡❞♦s✱ ♦s ♠✉♥✠❝í♣✠♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♦s

✌❡rr✠✌ór✠♦s❀

✏✏✏ ✲ ✡s ✡ss♦❝✠✡çõ❡s ❧❡❣✡❧♠❡♥✌❡ ❝♦♥s✌✠✌✉í❞✡s ❤á ♣❡❧♦ ♠❡♥♦s ✉♠ ✡♥♦

❡ q✉❡ ✠♥❝❧✉✡♠ ❡♥✌r❡ s❡✉s ❢✠♥s ✠♥s✌✠✌✉❝✠♦♥✡✠s ✡ ❞❡❢❡s✡ ❞♦s ✠♥✌❡r❡ss❡s

❡ ❞✠r❡✠✌♦s ♣r♦✌❡❣✠❞♦s ♣♦r ❡s✌✡ ✓❡✠✱ ❞✠s♣❡♥s✡❞✡ ✡ ✡✉✌♦r✠③✡çã♦ ❞✡ ✡s✲

s❡♠❜❧é✠✡✱ s❡ ❤♦✉✈❡r ♣ré✈✠✡ ✡✉✌♦r✠③✡çã♦ ❡s✌✡✌✉✌ár✠✡✳

➜ ✕➸ ✒❞♠✠✌✠r✲s❡✲á ❧✠✌✠s❝♦♥sór❝✠♦ ❢✡❝✉❧✌✡✌✠✈♦ ❡♥✌r❡ ♦s ♦✠♥✠s✌ér✠♦s ✚ú✲

❜❧✠❝♦s ❞✡ ✳♥✠ã♦ ❡ ❞♦s ❡s✌✡❞♦s ♥✡ ❞❡❢❡s✡ ❞♦s ✠♥✌❡r❡ss❡s ❡ ❞✠r❡✠✌♦s ❞❡ q✉❡

❝✉✠❞✡ ❡s✌✡ ✓❡✠✳

➜ ✗➸ ✎♠ ❝✡s♦ ❞❡ ❞❡s✠s✌ê♥❝✠✡ ♦✉ ✡❜✡♥❞♦♥♦ ❞✡ ✡çã♦ ♣♦r ✡ss♦❝✠✡çã♦ ❧❡✲

❣✠✌✠♠✡❞✡✱ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ ♦✉✌r♦ ❧❡❣✠✌✠♠✡❞♦ ♣♦❞❡rá ✡ss✉♠✠r ✡

✌✠✌✉❧✡r✠❞✡❞❡ ✡✌✠✈✡✳

✒r✌✳ ✗✕✕✳ ✜s ór❣ã♦s ♣ú❜❧✠❝♦s ❧❡❣✠✌✠♠✡❞♦s ♣♦❞❡rã♦ ✌♦♠✡r ❞♦s ✠♥✌❡r❡s✲

s✡❞♦s ❝♦♠♣r♦♠✠ss♦ ❞❡ ✡✖✉s✌✡♠❡♥✌♦ ❞❡ s✉✡ ❝♦♥❞✉✌✡ às ❡①✠❣ê♥❝✠✡s ❧❡✲

❣✡✠s✱ ♦ q✉✡❧ ✌❡rá ❡❢✠❝á❝✠✡ ❞❡ ✌í✌✉❧♦ ❡①❡❝✉✌✠✈♦ ❡①✌r✡✖✉❞✠❝✠✡❧✳

✒r✌✳ ✗✕✗✳ ✚✡r✡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❡ ✠♥✌❡r❡ss❡s ♣r♦✌❡❣✠❞♦s ♣♦r ❡s✌✡ ✓❡✠✱

sã♦ ✡❞♠✠ssí✈❡✠s ✌♦❞✡s ✡s ❡s♣é❝✠❡s ❞❡ ✡çõ❡s ♣❡r✌✠♥❡♥✌❡s✳

➜ ✕➸ ✒♣❧✠❝✡♠✲s❡ às ✡çõ❡s ♣r❡✈✠s✌✡s ♥❡s✌❡ ✟✡♣í✌✉❧♦ ✡s ♥♦r♠✡s ❞♦ ✟ó❞✠✲

❣♦ ❞❡ ✚r♦❝❡ss♦ ✟✠✈✠❧✳

➜ ✗➸ ✟♦♥✌r✡ ✡✌♦s ✠❧❡❣✡✠s ♦✉ ✡❜✉s✠✈♦s ❞❡ ✡✉✌♦r✠❞✡❞❡ ♣ú❜❧✠❝✡ ♦✉ ✡❣❡♥✌❡ ❞❡

♣❡ss♦✡ ✖✉rí❞✠❝✡ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ ✡✌r✠❜✉✠çõ❡s ❞♦ ♣♦❞❡r ♣ú❜❧✠❝♦✱ q✉❡ ❧❡s❡♠



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✾✾

❞✠r❡✠✌♦ ❧íq✉✠❞♦ ❡ ❝❡r✌♦ ♣r❡✈✠s✌♦ ♥❡s✌✡ ✓❡✠✱ ❝✡❜❡rá ✡çã♦ ♠✡♥❞✡♠❡♥✌✡❧✱

q✉❡ s❡ r❡❣❡rá ♣❡❧✡s ♥♦r♠✡s ❞✡ ❧❡✠ ❞♦ ♠✡♥❞✡❞♦ ❞❡ s❡❣✉r✡♥ç✡✳

✒r✌✳ ✗✕✸✳ ✘✡ ✡çã♦ q✉❡ ✌❡♥❤✡ ♣♦r ♦❜✖❡✌♦ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♦❜r✠❣✡çã♦

❞❡ ❢✡③❡r ♦✉ ♥ã♦ ❢✡③❡r✱ ♦ ✖✉✠③ ❝♦♥❝❡❞❡rá ✡ ✌✉✌❡❧✡ ❡s♣❡❝í❢✠❝✡ ❞✡ ♦❜r✠❣✡çã♦

♦✉ ❞❡✌❡r♠✠♥✡rá ♣r♦✈✠❞ê♥❝✠✡s q✉❡ ✡ss❡❣✉r❡♠ ♦ r❡s✉❧✌✡❞♦ ♣rá✌✠❝♦ ❡q✉✠✲

✈✡❧❡♥✌❡ ✡♦ ❞♦ ✡❞✠♠♣❧❡♠❡♥✌♦✳

➜ ✕➸ ✍❡♥❞♦ r❡❧❡✈✡♥✌❡ ♦ ❢✉♥❞✡♠❡♥✌♦ ❞✡ ❞❡♠✡♥❞✡ ❡ ❤✡✈❡♥❞♦ ✖✉s✌✠❢✠❝✡❞♦

r❡❝❡✠♦ ❞❡ ✠♥❡❢✠❝á❝✠✡ ❞♦ ♣r♦✈✠♠❡♥✌♦ ❢✠♥✡❧✱ é ❧í❝✠✌♦ ✡♦ ✖✉✠③ ❝♦♥❝❡❞❡r ✡

✌✉✌❡❧✡ ❧✠♠✠♥✡r♠❡♥✌❡ ♦✉ ✡♣ós ✖✉s✌✠❢✠❝✡çã♦ ♣ré✈✠✡✱ ❝✠✌✡♥❞♦ ♦ ré✉✳

➜ ✗➸ ✜ ✖✉✠③ ♣♦❞❡rá✱ ♥✡ ❤✠♣ó✌❡s❡ ❞♦ ♣✡rá❣r✡❢♦ ✡♥✌❡r✠♦r ♦✉ ♥✡ s❡♥✌❡♥ç✡✱

✠♠♣♦r ♠✉❧✌✡ ❞✠ár✠✡ ✡♦ ré✉✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ ♣❡❞✠❞♦ ❞♦ ✡✉✌♦r✱ s❡

❢♦r s✉❢✠❝✠❡♥✌❡ ♦✉ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡ ♦❜r✠❣✡çã♦✱ ❢✠①✡♥❞♦ ♣r✡③♦ r✡③♦á✈❡❧

♣✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ ♣r❡❝❡✠✌♦✳

➜ ✸➸ ✒ ♠✉❧✌✡ só s❡rá ❡①✠❣í✈❡❧ ❞♦ ré✉ ✡♣ós ♦ ✌râ♥s✠✌♦ ❡♠ ✖✉❧❣✡❞♦ ❞✡ s❡♥✲

✌❡♥ç✡ ❢✡✈♦rá✈❡❧ ✡♦ ✡✉✌♦r✱ ♠✡s s❡rá ❞❡✈✠❞✡ ❞❡s❞❡ ♦ ❞✠✡ ❡♠ q✉❡ s❡ ❤♦✉✈❡r

❝♦♥❢✠❣✉r✡❞♦ ♦ ❞❡s❝✉♠♣r✠♠❡♥✌♦✳

✒r✌✳ ✗✕✹✳ ✜s ✈✡❧♦r❡s ❞✡s ♠✉❧✌✡s r❡✈❡r✌❡rã♦ ✡♦ ❢✉♥❞♦ ❣❡r✠❞♦ ♣❡❧♦ ✟♦♥✲

s❡❧❤♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❞♦ r❡s♣❡❝✌✠✈♦ ♠✉♥✠✲

❝í♣✠♦✳

➜ ✕➸ ✒s ♠✉❧✌✡s ♥ã♦ r❡❝♦❧❤✠❞✡s ✡✌é ✌r✠♥✌✡ ❞✠✡s ✡♣ós ♦ ✌râ♥s✠✌♦ ❡♠ ✖✉❧✲

❣✡❞♦ ❞✡ ❞❡❝✠sã♦ s❡rã♦ ❡①✠❣✠❞✡s ✡✌r✡✈és ❞❡ ❡①❡❝✉çã♦ ♣r♦♠♦✈✠❞✡ ♣❡❧♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦s ♠❡s♠♦s ✡✉✌♦s✱ ❢✡❝✉❧✌✡❞✡ ✠❣✉✡❧ ✠♥✠❝✠✡✌✠✈✡ ✡♦s

❞❡♠✡✠s ❧❡❣✠✌✠♠✡❞♦s✳

➜ ✗➸ ✎♥q✉✡♥✌♦ ♦ ❢✉♥❞♦ ♥ã♦ ❢♦r r❡❣✉❧✡♠❡♥✌✡❞♦✱ ♦ ❞✠♥❤❡✠r♦ ❢✠❝✡rá ❞❡✲

♣♦s✠✌✡❞♦ ❡♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♦❢✠❝✠✡❧ ❞❡ ❝ré❞✠✌♦✱ ❡♠ ❝♦♥✌✡ ❝♦♠ ❝♦rr❡çã♦

♠♦♥❡✌ár✠✡✳

✒r✌✳ ✗✕✺✳ ✜ ✖✉✠③ ♣♦❞❡rá ❝♦♥❢❡r✠r ❡❢❡✠✌♦ s✉s♣❡♥s✠✈♦ ✡♦s r❡❝✉rs♦s✱ ♣✡r✡

❡✈✠✌✡r ❞✡♥♦ ✠rr❡♣✡rá✈❡❧ à ♣✡r✌❡✳

✒r✌✳ ✗✕✻✳ ☛r✡♥s✠✌✡❞✡ ❡♠ ✖✉❧❣✡❞♦ ✡ s❡♥✌❡♥ç✡ q✉❡ ✠♠♣✉s❡r ❝♦♥❞❡♥✡çã♦

✡♦ ♣♦❞❡r ♣ú❜❧✠❝♦✱ ♦ ✖✉✠③ ❞❡✌❡r♠✠♥✡rá ✡ r❡♠❡ss✡ ❞❡ ♣❡ç✡s à ✡✉✌♦r✠❞✡❞❡



✶✵✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❝♦♠♣❡✌❡♥✌❡✱ ♣✡r✡ ✡♣✉r✡çã♦ ❞✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❝✠✈✠❧ ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡

❞♦ ✡❣❡♥✌❡ ✡ q✉❡ s❡ ✡✌r✠❜✉✡ ✡ ✡çã♦ ♦✉ ♦♠✠ssã♦✳

✒r✌✳ ✗✕✼✳ ❉❡❝♦rr✠❞♦s s❡ss❡♥✌✡ ❞✠✡s ❞♦ ✌râ♥s✠✌♦ ❡♠ ✖✉❧❣✡❞♦ ❞✡ s❡♥✌❡♥ç✡

❝♦♥❞❡♥✡✌ór✠✡ s❡♠ q✉❡ ✡ ✡ss♦❝✠✡çã♦ ✡✉✌♦r✡ ❧❤❡ ♣r♦♠♦✈✡ ✡ ❡①❡❝✉çã♦✱ ❞❡✲

✈❡rá ❢✡③ê✲❧♦ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❢✡❝✉❧✌✡❞✡ ✠❣✉✡❧ ✠♥✠❝✠✡✌✠✈✡ ✡♦s ❞❡♠✡✠s

❧❡❣✠✌✠♠✡❞♦s✳

✒r✌✳ ✗✕✔✳ ✜ ✖✉✠③ ❝♦♥❞❡♥✡rá ✡ ✡ss♦❝✠✡çã♦ ✡✉✌♦r✡ ✡ ♣✡❣✡r ✡♦ ré✉ ♦s ❤♦✲

♥♦rár✠♦s ✡❞✈♦❝✡✌í❝✠♦s ✡r❜✠✌r✡❞♦s ♥✡ ❝♦♥❢♦r♠✠❞✡❞❡ ❞♦ ➜ ✹➸ ❞♦ ✡r✌✳ ✗✵

❞✡ ✓❡✠ ♥✳➸ ✺✳✔✻✾✱ ❞❡ ✕✕ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✕✾✼✸ ✭✟ó❞✠❣♦ ❞❡ ✚r♦❝❡ss♦ ✟✠✈✠❧✮✱

q✉✡♥❞♦ r❡❝♦♥❤❡❝❡r q✉❡ ✡ ♣r❡✌❡♥sã♦ é ♠✡♥✠❢❡s✌✡♠❡♥✌❡ ✠♥❢✉♥❞✡❞✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎♠ ❝✡s♦ ❞❡ ❧✠✌✠❣â♥❝✠✡ ❞❡ ♠á✲❢é✱ ✡ ✡ss♦❝✠✡çã♦ ✡✉✌♦r✡ ❡

♦s ❞✠r❡✌♦r❡s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ♣r♦♣♦s✠✌✉r✡ ❞✡ ✡çã♦ s❡rã♦ s♦❧✠❞✡r✠✡♠❡♥✲

✌❡ ❝♦♥❞❡♥✡❞♦s ✡♦ ❞é❝✉♣❧♦ ❞✡s ❝✉s✌✡s✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡

♣♦r ♣❡r❞✡s ❡ ❞✡♥♦s✳

✒r✌✳ ✗✕✾✳ ✘✡s ✡çõ❡s ❞❡ q✉❡ ✌r✡✌✡ ❡s✌❡ ✟✡♣í✌✉❧♦✱ ♥ã♦ ❤✡✈❡rá ✡❞✠✡♥✌✡✲

♠❡♥✌♦ ❞❡ ❝✉s✌✡s✱ ❡♠♦❧✉♠❡♥✌♦s✱ ❤♦♥♦rár✠♦s ♣❡r✠❝✠✡✠s ❡ q✉✡✠sq✉❡r ♦✉✌r✡s

❞❡s♣❡s✡s✳

✒r✌✳ ✗✗✵✳ ✳✉✡❧q✉❡r ♣❡ss♦✡ ♣♦❞❡rá ❡ ♦ s❡r✈✠❞♦r ♣ú❜❧✠❝♦ ❞❡✈❡rá ♣r♦✲

✈♦❝✡r ✡ ✠♥✠❝✠✡✌✠✈✡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♣r❡s✌✡♥❞♦✲❧❤❡ ✠♥❢♦r♠✡çõ❡s

s♦❜r❡ ❢✡✌♦s q✉❡ ❝♦♥s✌✠✌✉✡♠ ♦❜✖❡✌♦ ❞❡ ✡çã♦ ❝✠✈✠❧✱ ❡ ✠♥❞✠❝✡♥❞♦✲❧❤❡ ♦s

❡❧❡♠❡♥✌♦s ❞❡ ❝♦♥✈✠❝çã♦✳

✒r✌✳ ✗✗✕✳ ✍❡✱ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ❢✉♥çõ❡s✱ ♦s ✖✉í③♦s ❡ ✌r✠❜✉♥✡✠s ✌✠✈❡r❡♠

❝♦♥❤❡❝✠♠❡♥✌♦ ❞❡ ❢✡✌♦s q✉❡ ♣♦ss✡♠ ❡♥s❡✖✡r ✡ ♣r♦♣♦s✠✌✉r✡ ❞❡ ✡çã♦ ❝✠✈✠❧✱

r❡♠❡✌❡rã♦ ♣❡ç✡s ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣✡r✡ ✡s ♣r♦✈✠❞ê♥❝✠✡s ❝✡❜í✈❡✠s✳

✒r✌✳ ✗✗✗✳ ✚✡r✡ ✠♥s✌r✉✠r ✡ ♣❡✌✠çã♦ ✠♥✠❝✠✡❧✱ ♦ ✠♥✌❡r❡ss✡❞♦ ♣♦❞❡rá r❡q✉❡r❡r

às ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ✡s ❝❡r✌✠❞õ❡s ❡ ✠♥❢♦r♠✡çõ❡s q✉❡ ✖✉❧❣✡r ♥❡✲

❝❡ssár✠✡s✱ q✉❡ s❡rã♦ ❢♦r♥❡❝✠❞✡s ♥♦ ♣r✡③♦ ❞❡ q✉✠♥③❡ ❞✠✡s✳

✒r✌✳ ✗✗✸✳ ✜♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rá ✠♥s✌✡✉r✡r✱ s♦❜ s✉✡ ♣r❡s✠❞ê♥❝✠✡✱

✠♥q✉ér✠✌♦ ❝✠✈✠❧✱ ♦✉ r❡q✉✠s✠✌✡r✱ ❞❡ q✉✡❧q✉❡r ♣❡ss♦✡✱ ♦r❣✡♥✠s♠♦ ♣ú❜❧✠❝♦



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✵✶

♦✉ ♣✡r✌✠❝✉❧✡r✱ ❝❡r✌✠❞õ❡s✱ ✠♥❢♦r♠✡çõ❡s✱ ❡①✡♠❡s ♦✉ ♣❡rí❝✠✡s✱ ♥♦ ♣r✡③♦

q✉❡ ✡ss✠♥✡❧✡r✱ ♦ q✉✡❧ ♥ã♦ ♣♦❞❡rá s❡r ✠♥❢❡r✠♦r ✡ ❞❡③ ❞✠✡s ú✌❡✠s✳

➜ ✕➸ ✍❡ ♦ ór❣ã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❡s❣♦✌✡❞✡s ✌♦❞✡s ✡s ❞✠❧✠❣ê♥❝✠✡s✱

s❡ ❝♦♥✈❡♥❝❡r ❞✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ ❢✉♥❞✡♠❡♥✌♦ ♣✡r✡ ✡ ♣r♦♣♦s✠✌✉r✡ ❞✡ ✡çã♦

❝í✈❡❧✱ ♣r♦♠♦✈❡rá ♦ ✡rq✉✠✈✡♠❡♥✌♦ ❞♦s ✡✉✌♦s ❞♦ ✠♥q✉ér✠✌♦ ❝✠✈✠❧ ♦✉ ❞✡s

♣❡ç✡s ✠♥❢♦r♠✡✌✠✈✡s✱ ❢✡③❡♥❞♦✲♦ ❢✉♥❞✡♠❡♥✌✡❞✡♠❡♥✌❡✳

➜ ✗➸ ✜s ✡✉✌♦s ❞♦ ✠♥q✉ér✠✌♦ ❝✠✈✠❧ ♦✉ ✡s ♣❡ç✡s ❞❡ ✠♥❢♦r♠✡çã♦ ✡rq✉✠✈✡❞♦s

s❡rã♦ r❡♠❡✌✠❞♦s✱ s♦❜ ♣❡♥✡ ❞❡ s❡ ✠♥❝♦rr❡r ❡♠ ❢✡❧✌✡ ❣r✡✈❡✱ ♥♦ ♣r✡③♦ ❞❡

✌rês ❞✠✡s✱ ✡♦ ✟♦♥s❡❧❤♦ ✍✉♣❡r✠♦r ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

➜ ✸➸ ✒✌é q✉❡ s❡✖✡ ❤♦♠♦❧♦❣✡❞✡ ♦✉ r❡✖❡✠✌✡❞✡ ✡ ♣r♦♠♦çã♦ ❞❡ ✡rq✉✠✈✡♠❡♥✲

✌♦✱ ❡♠ s❡ssã♦ ❞♦ ✟♦♥s❡❧❤♦ ✍✉♣❡r✠♦r ❞♦ ♦✠♥✠s✌ér✠♦ ♣ú❜❧✠❝♦✱ ♣♦❞❡rã♦

✡s ✡ss♦❝✠✡çõ❡s ❧❡❣✠✌✠♠✡❞✡s ✡♣r❡s❡♥✌✡r r✡③õ❡s ❡s❝r✠✌✡s ♦✉ ❞♦❝✉♠❡♥✌♦s✱

q✉❡ s❡rã♦ ✖✉♥✌✡❞♦s ✡♦s ✡✉✌♦s ❞♦ ✠♥q✉ér✠✌♦ ♦✉ ✡♥❡①✡❞♦s às ♣❡ç✡s ❞❡

✠♥❢♦r♠✡çã♦✳

➜ ✹➸ ✒ ♣r♦♠♦çã♦ ❞❡ ✡rq✉✠✈✡♠❡♥✌♦ s❡rá s✉❜♠❡✌✠❞✡ ✡ ❡①✡♠❡ ❡ ❞❡❧✠❜❡r✡✲

çã♦ ❞♦ ✟♦♥s❡❧❤♦ ✍✉♣❡r✠♦r ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❝♦♥❢♦r♠❡ ❞✠s♣✉s❡r

♦ s❡✉ r❡❣✠♠❡♥✌♦✳

➜ ✺➸ ❉❡✠①✡♥❞♦ ♦ ✟♦♥s❡❧❤♦ ✍✉♣❡r✠♦r ❞❡ ❤♦♠♦❧♦❣✡r ✡ ♣r♦♠♦çã♦ ❞❡ ✡r✲

q✉✠✈✡♠❡♥✌♦✱ ❞❡s✠❣♥✡rá✱ ❞❡s❞❡ ❧♦❣♦✱ ♦✉✌r♦ ór❣ã♦ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦

♣✡r✡ ♦ ✡✖✉✠③✡♠❡♥✌♦ ❞✡ ✡çã♦✳

✒r✌✳ ✗✗✹✳ ✒♣❧✠❝✡♠✲s❡ s✉❜s✠❞✠✡r✠✡♠❡♥✌❡✱ ♥♦ q✉❡ ❝♦✉❜❡r✱ ✡s ❞✠s♣♦s✠çõ❡s

❞✡ ✓❡✠ ♥✳➸ ✼✳✸✹✼✱ ❞❡ ✗✹ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✔✺✳



✶✵✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

❚✎✏✑✒✗❚✛✛

✦✫★♦✰✩♠✮★ ✮ ✦✧★ ♦✲❢✰✧✬✭✮★❡❞♠✩✲✩★t✰✧t✩✈✧★

❈�✁✂✄☎✆✝ ✞

❉♦s ♦r✐♠❡s

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✗✗✺✳ ✎s✌❡ ✟✡♣í✌✉❧♦ ❞✠s♣õ❡ s♦❜r❡ ❝r✠♠❡s ♣r✡✌✠❝✡❞♦s ❝♦♥✌r✡ ✡ ❝r✠✡♥✲

ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♣♦r ✡çã♦ ♦✉ ♦♠✠ssã♦✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ ❞✠s♣♦s✌♦ ♥✡

❧❡❣✠s❧✡çã♦ ♣❡♥✡❧✳

✒r✌✳ ✗✗✻✳ ✒♣❧✠❝✡♠✲s❡ ✡♦s ❝r✠♠❡s ❞❡❢✠♥✠❞♦s ♥❡s✌✡ ✓❡✠ ✡s ♥♦r♠✡s ❞✡

✚✡r✌❡ ✙❡r✡❧ ❞♦ ✟ó❞✠❣♦ ✚❡♥✡❧ ❡✱ q✉✡♥✌♦ ✡♦ ♣r♦❝❡ss♦✱ ✡s ♣❡r✌✠♥❡♥✌❡s ✡♦

✟ó❞✠❣♦ ❞❡ ✚r♦❝❡ss♦ ✚❡♥✡❧✳

✒r✌✳ ✗✗✼✳ ✜s ❝r✠♠❡s ❞❡❢✠♥✠❞♦s ♥❡s✌✡ ✓❡✠ sã♦ ❞❡ ✡çã♦ ♣ú❜❧✠❝✡ ✠♥❝♦♥❞✠✲

❝✠♦♥✡❞✡

☞✤✣✢� ✥✥

❉✒✜ ✟✄✛✎✂✜ ✂✎ ✎✜✁✂✓✛✂

✒r✌✳ ✗✗✔✳ ❉❡✠①✡r ♦ ❡♥❝✡rr❡❣✡❞♦ ❞❡ s❡r✈✠ç♦ ♦✉ ♦ ❞✠r✠❣❡♥✌❡ ❞❡ ❡s✌✡❜❡❧❡✲

❝✠♠❡♥✌♦ ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ ❞❡ ❣❡s✌✡♥✌❡ ❞❡ ♠✡♥✌❡r r❡❣✠s✌r♦ ❞✡s ✡✌✠✈✠✲

❞✡❞❡s ❞❡s❡♥✈♦❧✈✠❞✡s✱ ♥✡ ❢♦r♠✡ ❡ ♣r✡③♦ r❡❢❡r✠❞♦s ♥♦ ✡r✌✳ ✕✵ ❞❡s✌✡ ✓❡✠✱

❜❡♠ ❝♦♠♦ ❞❡ ❢♦r♥❡❝❡r à ♣✡r✌✉r✠❡♥✌❡ ♦✉ ✡ s❡✉ r❡s♣♦♥sá✈❡❧✱ ♣♦r ♦❝✡s✠ã♦

❞✡ ✡❧✌✡ ♠é❞✠❝✡✱ ❞❡❝❧✡r✡çã♦ ❞❡ ♥✡s❝✠♠❡♥✌♦✱ ♦♥❞❡ ❝♦♥s✌❡♠ ✡s ✠♥✌❡r❝♦r✲

rê♥❝✠✡s ❞♦ ♣✡r✌♦ ❡ ❞♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ♥❡♦♥✡✌♦✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ♦ ❝r✠♠❡ é ❝✉❧♣♦s♦✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ ❞♦✠s ✡ s❡✠s ♠❡s❡s✱ ♦✉ ♠✉❧✌✡✳

✒r✌✳ ✗✗✾✳ ❉❡✠①✡r ♦ ♠é❞✠❝♦✱ ❡♥❢❡r♠❡✠r♦ ♦✉ ❞✠r✠❣❡♥✌❡ ❞❡ ❡s✌✡❜❡❧❡❝✠♠❡♥✲

✌♦ ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ ❞❡ ❣❡s✌✡♥✌❡ ❞❡ ✠❞❡♥✌✠❢✠❝✡r ❝♦rr❡✌✡♠❡♥✌❡ ♦ ♥❡♦♥✡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✵✸

✌♦ ❡ ✡ ♣✡r✌✉r✠❡♥✌❡✱ ♣♦r ♦❝✡s✠ã♦ ❞♦ ♣✡r✌♦✱ ❜❡♠ ❝♦♠♦ ❞❡✠①✡r ❞❡ ♣r♦❝❡❞❡r

✡♦s ❡①✡♠❡s r❡❢❡r✠❞♦s ♥♦ ✡r✌✳ ✕✵ ❞❡s✌✡ ✓❡✠✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ♦ ❝r✠♠❡ é ❝✉❧♣♦s♦✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ ❞♦✠s ✡ s❡✠s ♠❡s❡s✱ ♦✉ ♠✉❧✌✡✳

✒r✌✳ ✗✸✵✳ ✚r✠✈✡r ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡✱ ♣r♦❝❡✲

❞❡♥❞♦ à s✉✡ ✡♣r❡❡♥sã♦ s❡♠ ❡s✌✡r ❡♠ ❢❧✡❣r✡♥✌❡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♦✉

✠♥❡①✠s✌✠♥❞♦ ♦r❞❡♠ ❡s❝r✠✌✡ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥❝✠❞❡ ♥✡ ♠❡s♠✡ ♣❡♥✡ ✡q✉❡❧❡ q✉❡ ♣r♦❝❡❞❡ à ✡♣r❡❡♥✲

sã♦ s❡♠ ♦❜s❡r✈â♥❝✠✡ ❞✡s ❢♦r♠✡❧✠❞✡❞❡s ❧❡❣✡✠s✳

✒r✌✳ ✗✸✕✳ ❉❡✠①✡r ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧ r❡s♣♦♥sá✈❡❧ ♣❡❧✡ ✡♣r❡❡♥sã♦ ❞❡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❞❡ ❢✡③❡r ✠♠❡❞✠✡✌✡ ❝♦♠✉♥✠❝✡çã♦ à ✡✉✌♦r✠❞✡❞❡

✖✉❞✠❝✠ár✠✡ ❝♦♠♣❡✌❡♥✌❡ ❡ à ❢✡♠í❧✠✡ ❞♦ ✡♣r❡❡♥❞✠❞♦ ♦✉ à ♣❡ss♦✡ ♣♦r ❡❧❡

✠♥❞✠❝✡❞✡✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✒r✌✳ ✗✸✗✳ ✍✉❜♠❡✌❡r ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ s♦❜ s✉✡ ✡✉✌♦r✠❞✡❞❡✱ ❣✉✡r❞✡

♦✉ ✈✠❣✠❧â♥❝✠✡ ✡ ✈❡①✡♠❡ ♦✉ ✡ ❝♦♥s✌r✡♥❣✠♠❡♥✌♦✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✒r✌✳ ✗✸✸✳ ✭❛❡✈♦❣✡❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✾✳✹✺✺✱ ❞❡ ✼✳✹✳✕✾✾✼✿

✒r✌✳ ✗✸✹✳ ❉❡✠①✡r ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ s❡♠ ✖✉s✌✡ ❝✡✉s✡✱ ❞❡ ♦r❞❡♥✡r

✡ ✠♠❡❞✠✡✌✡ ❧✠❜❡r✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ✌ã♦ ❧♦❣♦ ✌❡♥❤✡ ❝♦♥❤❡✲

❝✠♠❡♥✌♦ ❞✡ ✠❧❡❣✡❧✠❞✡❞❡ ❞✡ ✡♣r❡❡♥sã♦✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✒r✌✳ ✗✸✺✳ ❉❡s❝✉♠♣r✠r✱ ✠♥✖✉s✌✠❢✠❝✡❞✡♠❡♥✌❡✱ ♣r✡③♦ ❢✠①✡❞♦ ♥❡s✌✡ ✓❡✠ ❡♠

❜❡♥❡❢í❝✠♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡ ♣r✠✈✡❞♦ ❞❡ ❧✠❜❡r❞✡❞❡✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳
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✒r✌✳ ✗✸✻✳ ✏♠♣❡❞✠r ♦✉ ❡♠❜✡r✡ç✡r ✡ ✡çã♦ ❞❡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♠❡♠✲

❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦✉ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♥♦

❡①❡r❝í❝✠♦ ❞❡ ❢✉♥çã♦ ♣r❡✈✠s✌✡ ♥❡s✌✡ ✓❡✠✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✳

✒r✌✳ ✗✸✼✳ ✍✉❜✌r✡✠r ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡♦ ♣♦❞❡r ❞❡ q✉❡♠ ♦ ✌❡♠ s♦❜

s✉✡ ❣✉✡r❞✡ ❡♠ ✈✠r✌✉❞❡ ❞❡ ❧❡✠ ♦✉ ♦r❞❡♠ ✖✉❞✠❝✠✡❧✱ ❝♦♠ ♦ ❢✠♠ ❞❡ ❝♦❧♦❝✡✲

çã♦ ❡♠ ❧✡r s✉❜s✌✠✌✉✌♦✿

✚❡♥✡ ✲ r❡❝❧✉sã♦ ❞❡ ❞♦✠s ✡ s❡✠s ✡♥♦s✱ ❡ ♠✉❧✌✡✳

✒r✌✳ ✗✸✔✳ ✚r♦♠❡✌❡r ♦✉ ❡❢❡✌✠✈✡r ✡ ❡♥✌r❡❣✡ ❞❡ ❢✠❧❤♦ ♦✉ ♣✉♣✠❧♦ ✡ ✌❡r❝❡✠r♦✱

♠❡❞✠✡♥✌❡ ♣✡❣✡ ♦✉ r❡❝♦♠♣❡♥s✡✿

✚❡♥✡ ✲ r❡❝❧✉sã♦ ❞❡ ✉♠ ✡ q✉✡✌r♦ ✡♥♦s✱ ❡ ♠✉❧✌✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥❝✠❞❡ ♥✡s ♠❡s♠✡s ♣❡♥✡s q✉❡♠ ♦❢❡r❡❝❡ ♦✉ ❡❢❡✌✠✈✡ ✡

♣✡❣✡ ♦✉ r❡❝♦♠♣❡♥s✡✳

✒r✌✳ ✗✸✾✳ ✚r♦♠♦✈❡r ♦✉ ✡✉①✠❧✠✡r ✡ ❡❢❡✌✠✈✡çã♦ ❞❡ ✡✌♦ ❞❡s✌✠♥✡❞♦ ✡♦ ❡♥✈✠♦

❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ♣✡r✡ ♦ ❡①✌❡r✠♦r ❝♦♠ ✠♥♦❜s❡r✈â♥❝✠✡ ❞✡s ❢♦r✲

♠✡❧✠❞✡❞❡s ❧❡❣✡✠s ♦✉ ❝♦♠ ♦ ❢✠✌♦ ❞❡ ♦❜✌❡r ❧✉❝r♦✿

✚❡♥✡ ✲ r❡❝❧✉sã♦ ❞❡ q✉✡✌r♦ ✡ s❡✠s ✡♥♦s✱ ❡ ♠✉❧✌✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ❤á ❡♠♣r❡❣♦ ❞❡ ✈✠♦❧ê♥❝✠✡✱ ❣r✡✈❡ ✡♠❡✡ç✡ ♦✉ ❢r✡✉❞❡✿

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✵✳✼✻✹✱ ❞❡ ✕✗✳✕✕✳✗✵✵✸✮

✚❡♥✡ ✲ r❡❝❧✉sã♦✱ ❞❡ ✻ ✭s❡✠s✮ ✡ ✔ ✭♦✠✌♦✮ ✡♥♦s✱ ✡❧é♠ ❞✡ ♣❡♥✡ ❝♦rr❡s♣♦♥❞❡♥✲

✌❡ à ✈✠♦❧ê♥❝✠✡✳

✒r✌✳ ✗✹✵✳ ✚r♦❞✉③✠r✱ r❡♣r♦❞✉③✠r✱ ❞✠r✠❣✠r✱ ❢♦✌♦❣r✡❢✡r✱ ❢✠❧♠✡r ♦✉ r❡❣✠s✌r✡r✱

♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ❝❡♥✡ ❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡✱ ❡♥✈♦❧✈❡♥❞♦

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✿ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✹ ✭q✉✡✌r♦✮ ✡ ✔ ✭♦✠✌♦✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✕➸ ✏♥❝♦rr❡ ♥✡s ♠❡s♠✡s ♣❡♥✡s q✉❡♠ ✡❣❡♥❝✠✡✱ ❢✡❝✠❧✠✌✡✱ r❡❝r✉✌✡✱ ❝♦✡❣❡✱

♦✉ ❞❡ q✉✡❧q✉❡r ♠♦❞♦ ✠♥✌❡r♠❡❞❡✠✡ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✵✺

❧❡s❝❡♥✌❡ ♥✡s ❝❡♥✡s r❡❢❡r✠❞✡s ♥♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✱ ♦✉ ✡✠♥❞✡ q✉❡♠ ❝♦♠

❡ss❡s ❝♦♥✌r✡❝❡♥✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✗➸ ✒✉♠❡♥✌✡✲s❡ ✡ ♣❡♥✡ ❞❡ ✕✴✸ ✭✉♠ ✌❡rç♦✮ s❡ ♦ ✡❣❡♥✌❡ ❝♦♠❡✌❡ ♦ ❝r✠♠❡✿

✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏ ✑ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ ❝✡r❣♦ ♦✉ ❢✉♥çã♦ ♣ú❜❧✠❝✡ ♦✉ ✡ ♣r❡✌❡①✌♦ ❞❡ ❡①❡r✲

❝ê✲❧✡❀ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏✏ ✑ ♣r❡✈✡❧❡❝❡♥❞♦✲s❡ ❞❡ r❡❧✡çõ❡s ❞♦♠és✌✠❝✡s✱ ❞❡ ❝♦✡❜✠✌✡çã♦ ♦✉ ❞❡

❤♦s♣✠✌✡❧✠❞✡❞❡❀ ♦✉ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏✏✏ ✑ ♣r❡✈✡❧❡❝❡♥❞♦✲s❡ ❞❡ r❡❧✡çõ❡s ❞❡ ♣✡r❡♥✌❡s❝♦ ❝♦♥s✡♥❣qí♥❡♦ ♦✉

✡❢✠♠ ✡✌é ♦ ✌❡r❝❡✠r♦ ❣r✡✉✱ ♦✉ ♣♦r ✡❞♦çã♦✱ ❞❡ ✌✉✌♦r✱ ❝✉r✡❞♦r✱ ♣r❡❝❡♣✲

✌♦r✱ ❡♠♣r❡❣✡❞♦r ❞✡ ✈í✌✠♠✡ ♦✉ ❞❡ q✉❡♠✱ ✡ q✉✡❧q✉❡r ♦✉✌r♦ ✌í✌✉❧♦✱

✌❡♥❤✡ ✡✉✌♦r✠❞✡❞❡ s♦❜r❡ ❡❧✡✱ ♦✉ ❝♦♠ s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✕✳ ✮❡♥❞❡r ♦✉ ❡①♣♦r à ✈❡♥❞✡ ❢♦✌♦❣r✡❢✠✡✱ ✈í❞❡♦ ♦✉ ♦✉✌r♦ r❡❣✠s✲

✌r♦ q✉❡ ❝♦♥✌❡♥❤✡ ❝❡♥✡ ❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡ ❡♥✈♦❧✈❡♥❞♦

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✿ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✹ ✭q✉✡✌r♦✮ ✡ ✔ ✭♦✠✌♦✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✕✲✒✳ ✜❢❡r❡❝❡r✱ ✌r♦❝✡r✱ ❞✠s♣♦♥✠❜✠❧✠③✡r✱ ✌r✡♥s♠✠✌✠r✱ ❞✠s✌r✠❜✉✠r✱ ♣✉✲

❜❧✠❝✡r ♦✉ ❞✠✈✉❧❣✡r ♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ✠♥❝❧✉s✠✈❡ ♣♦r ♠❡✠♦ ❞❡ s✠s✌❡♠✡

❞❡ ✠♥❢♦r♠á✌✠❝✡ ♦✉ ✌❡❧❡♠á✌✠❝♦✱ ❢♦✌♦❣r✡❢✠✡✱ ✈í❞❡♦ ♦✉ ♦✉✌r♦ r❡❣✠s✌r♦ q✉❡

❝♦♥✌❡♥❤✡ ❝❡♥✡ ❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡ ❡♥✈♦❧✈❡♥❞♦ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✸ ✭✌rês✮ ✡ ✻ ✭s❡✠s✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✕➸ ✘✡s ♠❡s♠✡s ♣❡♥✡s ✠♥❝♦rr❡ q✉❡♠✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱

❞❡ ✗✵✵✔✮



✶✵✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✏ ✑ ✡ss❡❣✉r✡ ♦s ♠❡✠♦s ♦✉ s❡r✈✠ç♦s ♣✡r✡ ♦ ✡r♠✡③❡♥✡♠❡♥✌♦ ❞✡s ❢♦✌♦✲

❣r✡❢✠✡s✱ ❝❡♥✡s ♦✉ ✠♠✡❣❡♥s ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦❀ ✭✏♥❝❧✉✲

í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏✏ ✑ ✡ss❡❣✉r✡✱ ♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ♦ ✡❝❡ss♦ ♣♦r r❡❞❡ ❞❡ ❝♦♠♣✉✌✡✲

❞♦r❡s às ❢♦✌♦❣r✡❢✠✡s✱ ❝❡♥✡s ♦✉ ✠♠✡❣❡♥s ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡s✌❡

✡r✌✠❣♦✳✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✗➸ ✒s ❝♦♥❞✉✌✡s ✌✠♣✠❢✠❝✡❞✡s ♥♦s ✠♥❝✠s♦s ✏ ❡ ✏✏ ❞♦ ➜ ✕➸ ❞❡s✌❡ ✡r✌✠❣♦ sã♦

♣✉♥í✈❡✠s q✉✡♥❞♦ ♦ r❡s♣♦♥sá✈❡❧ ❧❡❣✡❧ ♣❡❧✡ ♣r❡s✌✡çã♦ ❞♦ s❡r✈✠ç♦✱ ♦❢✠❝✠✡❧✲

♠❡♥✌❡ ♥♦✌✠❢✠❝✡❞♦✱ ❞❡✠①✡ ❞❡ ❞❡s✡❜✠❧✠✌✡r ♦ ✡❝❡ss♦ ✡♦ ❝♦♥✌❡ú❞♦ ✠❧í❝✠✌♦ ❞❡

q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✕✲❧✳ ✒❞q✉✠r✠r✱ ♣♦ss✉✠r ♦✉ ✡r♠✡③❡♥✡r✱ ♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ❢♦✲

✌♦❣r✡❢✠✡✱ ✈í❞❡♦ ♦✉ ♦✉✌r✡ ❢♦r♠✡ ❞❡ r❡❣✠s✌r♦ q✉❡ ❝♦♥✌❡♥❤✡ ❝❡♥✡ ❞❡ s❡①♦

❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡ ❡♥✈♦❧✈❡♥❞♦ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✿ ✭✏♥❝❧✉í✲

❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✕ ✭✉♠✮ ✡ ✹ ✭q✉✡✌r♦✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✕➸ ✒ ♣❡♥✡ é ❞✠♠✠♥✉í❞✡ ❞❡ ✕ ✭✉♠✮ ✡ ✗✴✸ ✭❞♦✠s ✌❡rç♦s✮ s❡ ❞❡ ♣❡q✉❡♥✡

q✉✡♥✌✠❞✡❞❡ ♦ ♠✡✌❡r✠✡❧ ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✗➸ ✘ã♦ ❤á ❝r✠♠❡ s❡ ✡ ♣♦ss❡ ♦✉ ♦ ✡r♠✡③❡♥✡♠❡♥✌♦ ✌❡♠ ✡ ❢✠♥✡❧✠❞✡❞❡

❞❡ ❝♦♠✉♥✠❝✡r às ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ✡ ♦❝♦rrê♥❝✠✡ ❞✡s ❝♦♥❞✉✌✡s

❞❡s❝r✠✌✡s ♥♦s ✡r✌s✳ ✗✹✵✱ ✗✹✕✱ ✗✹✕✲✒ ❡ ✗✹✕✲✟ ❞❡s✌✡ ✓❡✠✱ q✉✡♥❞♦ ✡ ❝♦♠✉✲

♥✠❝✡çã♦ ❢♦r ❢❡✠✌✡ ♣♦r✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏ ✑ ✡❣❡♥✌❡ ♣ú❜❧✠❝♦ ♥♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ❢✉♥çõ❡s❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏✏ ✑ ♠❡♠❜r♦ ❞❡ ❡♥✌✠❞✡❞❡✱ ❧❡❣✡❧♠❡♥✌❡ ❝♦♥s✌✠✌✉í❞✡✱ q✉❡ ✠♥❝❧✉✡✱

❡♥✌r❡ s✉✡s ❢✠♥✡❧✠❞✡❞❡s ✠♥s✌✠✌✉❝✠♦♥✡✠s✱ ♦ r❡❝❡❜✠♠❡♥✌♦✱ ♦ ♣r♦❝❡ss✡✲

♠❡♥✌♦ ❡ ♦ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ❞❡ ♥♦✌í❝✠✡ ❞♦s ❝r✠♠❡s r❡❢❡r✠❞♦s ♥❡s✌❡

♣✡rá❣r✡❢♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✵✼

✏✏✏ ✑ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧ ❡ ❢✉♥❝✠♦♥ár✠♦s r❡s♣♦♥sá✈❡✠s ❞❡ ♣r♦✈❡❞♦r

❞❡ ✡❝❡ss♦ ♦✉ s❡r✈✠ç♦ ♣r❡s✌✡❞♦ ♣♦r ♠❡✠♦ ❞❡ r❡❞❡ ❞❡ ❝♦♠♣✉✌✡❞♦r❡s✱

✡✌é ♦ r❡❝❡❜✠♠❡♥✌♦ ❞♦ ♠✡✌❡r✠✡❧ r❡❧✡✌✠✈♦ à ♥♦✌í❝✠✡ ❢❡✠✌✡ à ✡✉✌♦r✠❞✡❞❡

♣♦❧✠❝✠✡❧✱ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♦✉ ✡♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

➜ ✸➸ ✒s ♣❡ss♦✡s r❡❢❡r✠❞✡s ♥♦ ➜ ✗➸ ❞❡s✌❡ ✡r✌✠❣♦ ❞❡✈❡rã♦ ♠✡♥✌❡r s♦❜ s✠✲

❣✠❧♦ ♦ ♠✡✌❡r✠✡❧ ✠❧í❝✠✌♦ r❡❢❡r✠❞♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✕✲✟✳ ✍✠♠✉❧✡r ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❝❡♥✡

❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡ ♣♦r ♠❡✠♦ ❞❡ ✡❞✉❧✌❡r✡çã♦✱ ♠♦♥✌✡❣❡♠

♦✉ ♠♦❞✠❢✠❝✡çã♦ ❞❡ ❢♦✌♦❣r✡❢✠✡✱ ✈í❞❡♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❢♦r♠✡ ❞❡ r❡♣r❡✲

s❡♥✌✡çã♦ ✈✠s✉✡❧✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✕ ✭✉♠✮ ✡ ✸ ✭✌rês✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥❝♦rr❡ ♥✡s ♠❡s♠✡s ♣❡♥✡s q✉❡♠ ✈❡♥❞❡✱ ❡①♣õ❡ à ✈❡♥✲

❞✡✱ ❞✠s♣♦♥✠❜✠❧✠③✡✱ ❞✠s✌r✠❜✉✠✱ ♣✉❜❧✠❝✡ ♦✉ ❞✠✈✉❧❣✡ ♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ✡❞✲

q✉✠r❡✱ ♣♦ss✉✠ ♦✉ ✡r♠✡③❡♥✡ ♦ ♠✡✌❡r✠✡❧ ♣r♦❞✉③✠❞♦ ♥✡ ❢♦r♠✡ ❞♦ ❝✡♣✉✌

❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✕✲❉✳ ✒❧✠❝✠✡r✱ ✡ss❡❞✠✡r✱ ✠♥s✌✠❣✡r ♦✉ ❝♦♥s✌r✡♥❣❡r✱ ♣♦r q✉✡❧q✉❡r

♠❡✠♦ ❞❡ ❝♦♠✉♥✠❝✡çã♦✱ ❝r✠✡♥ç✡✱ ❝♦♠ ♦ ❢✠♠ ❞❡ ❝♦♠ ❡❧✡ ♣r✡✌✠❝✡r ✡✌♦ ❧✠❜✠✲

❞✠♥♦s♦✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚❡♥✡ ✑ r❡❝❧✉sã♦✱ ❞❡ ✕ ✭✉♠✮ ✡ ✸ ✭✌rês✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘✡s ♠❡s♠✡s ♣❡♥✡s ✠♥❝♦rr❡ q✉❡♠✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏ ✑ ❢✡❝✠❧✠✌✡ ♦✉ ✠♥❞✉③ ♦ ✡❝❡ss♦ à ❝r✠✡♥ç✡ ❞❡ ♠✡✌❡r✠✡❧ ❝♦♥✌❡♥❞♦ ❝❡♥✡

❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡ ❝♦♠ ♦ ❢✠♠ ❞❡ ❝♦♠ ❡❧✡ ♣r✡✌✠❝✡r

✡✌♦ ❧✠❜✠❞✠♥♦s♦❀ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✏✏ ✑ ♣r✡✌✠❝✡ ✡s ❝♦♥❞✉✌✡s ❞❡s❝r✠✌✡s ♥♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ❝♦♠ ♦ ❢✠♠

❞❡ ✠♥❞✉③✠r ❝r✠✡♥ç✡ ✡ s❡ ❡①✠❜✠r ❞❡ ❢♦r♠✡ ♣♦r♥♦❣rá❢✠❝✡ ♦✉ s❡①✉✡❧✲

♠❡♥✌❡ ❡①♣❧í❝✠✌✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮



✶✵✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✗✹✕✲✎✳ ✚✡r✡ ❡❢❡✠✌♦ ❞♦s ❝r✠♠❡s ♣r❡✈✠s✌♦s ♥❡s✌✡ ✓❡✠✱ ✡ ❡①♣r❡ssã♦

✢❝❡♥✡ ❞❡ s❡①♦ ❡①♣❧í❝✠✌♦ ♦✉ ♣♦r♥♦❣rá❢✠❝✡➈ ❝♦♠♣r❡❡♥❞❡ q✉✡❧q✉❡r s✠✌✉✡✲

çã♦ q✉❡ ❡♥✈♦❧✈✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ✡✌✠✈✠❞✡❞❡s s❡①✉✡✠s ❡①♣❧í❝✠✲

✌✡s✱ r❡✡✠s ♦✉ s✠♠✉❧✡❞✡s✱ ♦✉ ❡①✠❜✠çã♦ ❞♦s ór❣ã♦s ❣❡♥✠✌✡✠s ❞❡ ✉♠✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡ ♣✡r✡ ❢✠♥s ♣r✠♠♦r❞✠✡❧♠❡♥✌❡ s❡①✉✡✠s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✕✳✔✗✾✱ ❞❡ ✗✵✵✔✮

✒r✌✳ ✗✹✗✳ ✮❡♥❞❡r✱ ❢♦r♥❡❝❡r ✡✠♥❞✡ q✉❡ ❣r✡✌✉✠✌✡♠❡♥✌❡ ♦✉ ❡♥✌r❡❣✡r✱ ❞❡

q✉✡❧q✉❡r ❢♦r♠✡✱ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡r♠✡✱ ♠✉♥✠çã♦ ♦✉ ❡①♣❧♦s✠✈♦✿

✚❡♥✡ ✲ r❡❝❧✉sã♦✱ ❞❡ ✸ ✭✌rês✮ ✡ ✻ ✭s❡✠s✮ ✡♥♦s✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸

✕✵✳✼✻✹✱ ❞❡ ✕✗✳✕✕✳✗✵✵✸✮

✒r✌✳ ✗✹✸✳ ✮❡♥❞❡r✱ ❢♦r♥❡❝❡r ✡✠♥❞✡ q✉❡ ❣r✡✌✉✠✌✡♠❡♥✌❡✱ ♠✠♥✠s✌r✡r ♦✉ ❡♥✲

✌r❡❣✡r✱ ❞❡ q✉✡❧q✉❡r ❢♦r♠✡✱ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ s❡♠ ✖✉s✌✡ ❝✡✉s✡✱

♣r♦❞✉✌♦s ❝✉✖♦s ❝♦♠♣♦♥❡♥✌❡s ♣♦ss✡♠ ❝✡✉s✡r ❞❡♣❡♥❞ê♥❝✠✡ ❢ís✠❝✡ ♦✉ ♣sí✲

q✉✠❝✡✱ ✡✠♥❞✡ q✉❡ ♣♦r ✉✌✠❧✠③✡çã♦ ✠♥❞❡✈✠❞✡✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ ✗ ✭❞♦✠s✮ ✡ ✹ ✭q✉✡✌r♦✮ ✡♥♦s✱ ❡ ♠✉❧✌✡✱ s❡ ♦ ❢✡✌♦ ♥ã♦

❝♦♥s✌✠✌✉✠ ❝r✠♠❡ ♠✡✠s ❣r✡✈❡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✵✳✼✻✹✱ ❞❡

✕✗✳✕✕✳✗✵✵✸✮

✒r✌✳ ✗✹✹✳ ✮❡♥❞❡r✱ ❢♦r♥❡❝❡r ✡✠♥❞✡ q✉❡ ❣r✡✌✉✠✌✡♠❡♥✌❡ ♦✉ ❡♥✌r❡❣✡r✱ ❞❡

q✉✡❧q✉❡r ❢♦r♠✡✱ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❢♦❣♦s ❞❡ ❡s✌✡♠♣✠❞♦ ♦✉ ❞❡

✡r✌✠❢í❝✠♦✱ ❡①❝❡✌♦ ✡q✉❡❧❡s q✉❡✱ ♣❡❧♦ s❡✉ r❡❞✉③✠❞♦ ♣♦✌❡♥❝✠✡❧✱ s❡✖✡♠ ✠♥❝✡✲

♣✡③❡s ❞❡ ♣r♦✈♦❝✡r q✉✡❧q✉❡r ❞✡♥♦ ❢ís✠❝♦ ❡♠ ❝✡s♦ ❞❡ ✉✌✠❧✠③✡çã♦ ✠♥❞❡✈✠❞✡✿

✚❡♥✡ ✲ ❞❡✌❡♥çã♦ ❞❡ s❡✠s ♠❡s❡s ✡ ❞♦✠s ✡♥♦s✱ ❡ ♠✉❧✌✡✳

✒r✌✳ ✗✹✹✲✒✳ ✍✉❜♠❡✌❡r ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❝♦♠♦ ✌✡✠s ❞❡❢✠♥✠❞♦s ♥♦

❝✡♣✉✌ ❞♦ ✡r✌✳ ✗➸ ❞❡s✌✡ ✓❡✠✱ à ♣r♦s✌✠✌✉✠çã♦ ♦✉ à ❡①♣❧♦r✡çã♦ s❡①✉✡❧✿ ✭✏♥✲

❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✾✳✾✼✺✱ ❞❡ ✗✸✳✻✳✗✵✵✵✮

✚❡♥✡ ✑ r❡❝❧✉sã♦ ❞❡ q✉✡✌r♦ ✡ ❞❡③ ✡♥♦s✱ ❡ ♠✉❧✌✡✳

➜ ✕➸ ✏♥❝♦rr❡♠ ♥✡s ♠❡s♠✡s ♣❡♥✡s ♦ ♣r♦♣r✠❡✌ár✠♦✱ ♦ ❣❡r❡♥✌❡ ♦✉ ♦ r❡s✲

♣♦♥sá✈❡❧ ♣❡❧♦ ❧♦❝✡❧ ❡♠ q✉❡ s❡ ✈❡r✠❢✠q✉❡ ✡ s✉❜♠✠ssã♦ ❞❡ ❝r✠✡♥ç✡ ♦✉

✡❞♦❧❡s❝❡♥✌❡ às ♣rá✌✠❝✡s r❡❢❡r✠❞✡s ♥♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✾✳✾✼✺✱ ❞❡ ✗✸✳✻✳✗✵✵✵✮



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✵✾

➜ ✗➸ ✟♦♥s✌✠✌✉✠ ❡❢❡✠✌♦ ♦❜r✠❣✡✌ór✠♦ ❞✡ ❝♦♥❞❡♥✡çã♦ ✡ ❝✡ss✡çã♦ ❞✡ ❧✠❝❡♥ç✡

❞❡ ❧♦❝✡❧✠③✡çã♦ ❡ ❞❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡

✓❡✠ ♥➸ ✾✳✾✼✺✱ ❞❡ ✗✸✳✻✳✗✵✵✵✮

✒r✌✳ ✗✹✹✲❧✳ ✟♦rr♦♠♣❡r ♦✉ ❢✡❝✠❧✠✌✡r ✡ ❝♦rr✉♣çã♦ ❞❡ ♠❡♥♦r ❞❡ ✕✔ ✭❞❡✲

③♦✠✌♦✮ ✡♥♦s✱ ❝♦♠ ❡❧❡ ♣r✡✌✠❝✡♥❞♦ ✠♥❢r✡çã♦ ♣❡♥✡❧ ♦✉ ✠♥❞✉③✠♥❞♦✲♦ ✡ ♣r✡✌✠✲

❝á✲❧✡✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✺✱ ❞❡ ✗✵✵✾✮

✚❡♥✡ ✲ r❡❝❧✉sã♦✱ ❞❡ ✕ ✭✉♠✮ ✡ ✹ ✭q✉✡✌r♦✮ ✡♥♦s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✕✗✳✵✕✺✱ ❞❡ ✗✵✵✾✮

➜ ✕➸ ✏♥❝♦rr❡ ♥✡s ♣❡♥✡s ♣r❡✈✠s✌✡s ♥♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ q✉❡♠ ♣r✡✌✠❝✡ ✡s

❝♦♥❞✉✌✡s ✡❧✠ ✌✠♣✠❢✠❝✡❞✡s ✉✌✠❧✠③✡♥❞♦✲s❡ ❞❡ q✉✡✠sq✉❡r ♠❡✠♦s ❡❧❡✌rs♥✠❝♦s✱

✠♥❝❧✉s✠✈❡ s✡❧✡s ❞❡ ❜✡✌❡✲♣✡♣♦ ❞✡ ✠♥✌❡r♥❡✌✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✺✱

❞❡ ✗✵✵✾✮

➜ ✗➸ ✒s ♣❡♥✡s ♣r❡✈✠s✌✡s ♥♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ sã♦ ✡✉♠❡♥✌✡❞✡s ❞❡ ✉♠

✌❡rç♦ ♥♦ ❝✡s♦ ❞❡ ✡ ✠♥❢r✡çã♦ ❝♦♠❡✌✠❞✡ ♦✉ ✠♥❞✉③✠❞✡ ❡s✌✡r ✠♥❝❧✉í❞✡ ♥♦ r♦❧

❞♦ ✡r✌✳ ✕➸ ❞✡ ✓❡✠ ♥♦ ✔✳✵✼✗✱ ❞❡ ✗✺ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠

♥➸ ✕✗✳✵✕✺✱ ❞❡ ✗✵✵✾✮

❈�✁✂✄☎✆✝ ✞✞

❉❛s ✥♥❢r❛çõ❡s❡☛♠✐♥✐s✟r❛✟✐✈❛s

✒r✌✳ ✗✹✺✳ ❉❡✠①✡r ♦ ♠é❞✠❝♦✱ ♣r♦❢❡ss♦r ♦✉ r❡s♣♦♥sá✈❡❧ ♣♦r ❡s✌✡❜❡❧❡✲

❝✠♠❡♥✌♦ ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ ❡ ❞❡ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧✱ ♣ré✲❡s❝♦❧✡ ♦✉

❝r❡❝❤❡✱ ❞❡ ❝♦♠✉♥✠❝✡r à ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♦s ❝✡s♦s ❞❡ q✉❡ ✌❡♥❤✡

❝♦♥❤❡❝✠♠❡♥✌♦✱ ❡♥✈♦❧✈❡♥❞♦ s✉s♣❡✠✌✡ ♦✉ ❝♦♥❢✠r♠✡çã♦ ❞❡ ♠✡✉s✲✌r✡✌♦s

❝♦♥✌r✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

✒r✌✳ ✗✹✻✳ ✏♠♣❡❞✠r ♦ r❡s♣♦♥sá✈❡❧ ♦✉ ❢✉♥❝✠♦♥ár✠♦ ❞❡ ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ ♦ ❡①❡r❝í❝✠♦ ❞♦s ❞✠r❡✠✌♦s ❝♦♥s✌✡♥✌❡s ♥♦s ✠♥❝✠s♦s ✏✏✱ ✏✏✏✱ ✮✏✏✱ ✮✏✏✏

❡ ❳✏ ❞♦ ✡r✌✳ ✕✗✹ ❞❡s✌✡ ✓❡✠✿



✶✶✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

✒r✌✳ ✗✹✼✳ ❉✠✈✉❧❣✡r✱ ✌♦✌✡❧ ♦✉ ♣✡r❝✠✡❧♠❡♥✌❡✱ s❡♠ ✡✉✌♦r✠③✡çã♦ ❞❡✈✠❞✡✱ ♣♦r

q✉✡❧q✉❡r ♠❡✠♦ ❞❡ ❝♦♠✉♥✠❝✡çã♦✱ ♥♦♠❡✱ ✡✌♦ ♦✉ ❞♦❝✉♠❡♥✌♦ ❞❡ ♣r♦❝❡❞✠✲

♠❡♥✌♦ ♣♦❧✠❝✠✡❧✱ ✡❞♠✠♥✠s✌r✡✌✠✈♦ ♦✉ ✖✉❞✠❝✠✡❧ r❡❧✡✌✠✈♦ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s✲

❝❡♥✌❡ ✡ q✉❡ s❡ ✡✌r✠❜✉✡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

➜ ✕➸ ✏♥❝♦rr❡ ♥✡ ♠❡s♠✡ ♣❡♥✡ q✉❡♠ ❡①✠❜❡✱ ✌♦✌✡❧ ♦✉ ♣✡r❝✠✡❧♠❡♥✌❡✱ ❢♦✲

✌♦❣r✡❢✠✡ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❡♥✈♦❧✈✠❞♦ ❡♠ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ♦✉

q✉✡❧q✉❡r ✠❧✉s✌r✡çã♦ q✉❡ ❧❤❡ ❞✠❣✡ r❡s♣❡✠✌♦ ♦✉ s❡ r❡❢✠r✡ ✡ ✡✌♦s q✉❡ ❧❤❡

s❡✖✡♠ ✡✌r✠❜✉í❞♦s✱ ❞❡ ❢♦r♠✡ ✡ ♣❡r♠✠✌✠r s✉✡ ✠❞❡♥✌✠❢✠❝✡çã♦✱ ❞✠r❡✌✡ ♦✉ ✠♥✲

❞✠r❡✌✡♠❡♥✌❡✳

➜ ✗➸ ✍❡ ♦ ❢✡✌♦ ❢♦r ♣r✡✌✠❝✡❞♦ ♣♦r ór❣ã♦ ❞❡ ✠♠♣r❡♥s✡ ♦✉ ❡♠✠ss♦r✡ ❞❡ rá✲

❞✠♦ ♦✉ ✌❡❧❡✈✠sã♦✱ ✡❧é♠ ❞✡ ♣❡♥✡ ♣r❡✈✠s✌✡ ♥❡s✌❡ ✡r✌✠❣♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠✲

❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ✡ ✡♣r❡❡♥sã♦ ❞✡ ♣✉❜❧✠❝✡çã♦ ♦✉ ✡ s✉s♣❡♥sã♦ ❞✡

♣r♦❣r✡♠✡çã♦ ❞✡ ❡♠✠ss♦r✡ ✡✌é ♣♦r ❞♦✠s ❞✠✡s✱ ❜❡♠ ❝♦♠♦ ❞✡ ♣✉❜❧✠❝✡çã♦

❞♦ ♣❡r✠ó❞✠❝♦ ✡✌é ♣♦r ❞♦✠s ♥ú♠❡r♦s✳ ✭✎①♣r❡ssã♦ ❞❡❝❧✡r✡ ✠♥❝♦♥s✌✠✌✉❝✠♦✲

♥✡❧ ♣❡❧✡ ✒❉✏✘ ✔✻✾✲✗✮✳

✒r✌✳ ✗✹✔✳ ❉❡✠①✡r ❞❡ ✡♣r❡s❡♥✌✡r à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡ s❡✉ ❞♦♠✠❝í✲

❧✠♦✱ ♥♦ ♣r✡③♦ ❞❡ ❝✠♥❝♦ ❞✠✡s✱ ❝♦♠ ♦ ❢✠♠ ❞❡ r❡❣✉❧✡r✠③✡r ✡ ❣✉✡r❞✡✱ ✡❞♦❧❡s✲

❝❡♥✌❡ ✌r✡③✠❞♦ ❞❡ ♦✉✌r✡ ❝♦♠✡r❝✡ ♣✡r✡ ✡ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦ ❞♦♠és✌✠❝♦✱

♠❡s♠♦ q✉❡ ✡✉✌♦r✠③✡❞♦ ♣❡❧♦s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞✡s ❞❡s♣❡s✡s ❞❡ r❡✲

✌♦r♥♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡ ❢♦r ♦ ❝✡s♦✳

✒r✌✳ ✗✹✾✳ ❉❡s❝✉♠♣r✠r✱ ❞♦❧♦s✡ ♦✉ ❝✉❧♣♦s✡♠❡♥✌❡✱ ♦s ❞❡✈❡r❡s ✠♥❡r❡♥✌❡s

✡♦ ♣♦❞❡r ❢✡♠✠❧✠✡r ♦✉ ❞❡❝♦rr❡♥✌❡ ❞❡ ✌✉✌❡❧✡ ♦✉ ❣✉✡r❞✡✱ ❜❡♠ ✡ss✠♠ ❞❡✲

✌❡r♠✠♥✡çã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦✉ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✿ ✭✎①♣r❡ssã♦

s✉❜s✌✠✌✉í❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✶✶

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

✒r✌✳ ✗✺✵✳➸♦s♣❡❞✡r ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❞❡s✡❝♦♠♣✡♥❤✡❞♦ ❞♦s ♣✡✠s

♦✉ r❡s♣♦♥sá✈❡❧✱ ♦✉ s❡♠ ✡✉✌♦r✠③✡çã♦ ❡s❝r✠✌✡ ❞❡ss❡s ♦✉ ❞✡ ✡✉✌♦r✠❞✡❞❡

✖✉❞✠❝✠ár✠✡✱ ❡♠ ❤♦✌❡❧✱ ♣❡♥sã♦✱ ♠♦✌❡❧ ♦✉ ❝♦♥❣ê♥❡r❡✿ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡

✓❡✠ ♥➸ ✕✗✳✵✸✔✱ ❞❡ ✗✵✵✾✮✳

✚❡♥✡ ✑ ♠✉❧✌✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✸✔✱ ❞❡ ✗✵✵✾✮✳

➜ ✕➸ ✎♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ♣❡♥✡ ❞❡ ♠✉❧✌✡✱ ✡ ✡✉✌♦✲

r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ♦ ❢❡❝❤✡♠❡♥✌♦ ❞♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦

♣♦r ✡✌é ✕✺ ✭q✉✠♥③❡✮ ❞✠✡s✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✸✔✱ ❞❡ ✗✵✵✾✮✳

➜ ✗➸ ✍❡ ❝♦♠♣r♦✈✡❞✡ ✡ r❡✠♥❝✠❞ê♥❝✠✡ ❡♠ ♣❡rí♦❞♦ ✠♥❢❡r✠♦r ✡ ✸✵ ✭✌r✠♥✌✡✮

❞✠✡s✱ ♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ s❡rá ❞❡❢✠♥✠✌✠✈✡♠❡♥✌❡ ❢❡❝❤✡❞♦ ❡ ✌❡rá s✉✡ ❧✠❝❡♥ç✡

❝✡ss✡❞✡✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✸✔✱ ❞❡ ✗✵✵✾✮✳

✒r✌✳ ✗✺✕✳ ☛r✡♥s♣♦r✌✡r ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ♣♦r q✉✡❧q✉❡r ♠❡✠♦✱ ❝♦♠

✠♥♦❜s❡r✈â♥❝✠✡ ❞♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✔✸✱ ✔✹ ❡ ✔✺ ❞❡s✌✡ ✓❡✠✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

✒r✌✳ ✗✺✗✳ ❉❡✠①✡r ♦ r❡s♣♦♥sá✈❡❧ ♣♦r ❞✠✈❡rsã♦ ♦✉ ❡s♣❡✌á❝✉❧♦ ♣ú❜❧✠❝♦ ❞❡

✡❢✠①✡r✱ ❡♠ ❧✉❣✡r ✈✠sí✈❡❧ ❡ ❞❡ ❢á❝✠❧ ✡❝❡ss♦✱ à ❡♥✌r✡❞✡ ❞♦ ❧♦❝✡❧ ❞❡ ❡①✠❜✠çã♦✱

✠♥❢♦r♠✡çã♦ ❞❡s✌✡❝✡❞✡ s♦❜r❡ ✡ ♥✡✌✉r❡③✡ ❞✡ ❞✠✈❡rsã♦ ♦✉ ❡s♣❡✌á❝✉❧♦ ❡ ✡

❢✡✠①✡ ❡✌ár✠✡ ❡s♣❡❝✠❢✠❝✡❞✡ ♥♦ ❝❡r✌✠❢✠❝✡❞♦ ❞❡ ❝❧✡ss✠❢✠❝✡çã♦✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ✡♣❧✠❝✡♥❞♦✲s❡ ♦ ❞♦✲

❜r♦ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✳

✒r✌✳ ✗✺✸✳ ✒♥✉♥❝✠✡r ♣❡ç✡s ✌❡✡✌r✡✠s✱ ❢✠❧♠❡s ♦✉ q✉✡✠sq✉❡r r❡♣r❡s❡♥✌✡çõ❡s

♦✉ ❡s♣❡✌á❝✉❧♦s✱ s❡♠ ✠♥❞✠❝✡r ♦s ❧✠♠✠✌❡s ❞❡ ✠❞✡❞❡ ✡ q✉❡ ♥ã♦ s❡ r❡❝♦♠❡♥✲

❞❡♠✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ❞✉♣❧✠❝✡❞✡ ❡♠ ❝✡s♦

❞❡ r❡✠♥❝✠❞ê♥❝✠✡✱ ✡♣❧✠❝á✈❡❧✱ s❡♣✡r✡❞✡♠❡♥✌❡✱ à ❝✡s✡ ❞❡ ❡s♣❡✌á❝✉❧♦ ❡ ✡♦s

ór❣ã♦s ❞❡ ❞✠✈✉❧❣✡çã♦ ♦✉ ♣✉❜❧✠❝✠❞✡❞❡✳



✶✶✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✗✺✹✳ ☛r✡♥s♠✠✌✠r✱ ✡✌r✡✈és ❞❡ rá❞✠♦ ♦✉ ✌❡❧❡✈✠sã♦✱ ❡s♣❡✌á❝✉❧♦ ❡♠ ❤♦✲

rár✠♦ ❞✠✈❡rs♦ ❞♦ ✡✉✌♦r✠③✡❞♦ ♦✉ s❡♠ ✡✈✠s♦ ❞❡ s✉✡ ❝❧✡ss✠❢✠❝✡çã♦✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✈✠♥✌❡ ✡ ❝❡♠ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡❀ ❞✉♣❧✠❝✡❞✡ ❡♠ ❝✡s♦

❞❡ r❡✠♥❝✠❞ê♥❝✠✡ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ✡ s✉s♣❡♥sã♦

❞✡ ♣r♦❣r✡♠✡çã♦ ❞✡ ❡♠✠ss♦r✡ ♣♦r ✡✌é ❞♦✠s ❞✠✡s✳

✒r✌✳ ✗✺✺✳ ✎①✠❜✠r ❢✠❧♠❡✱ ✌r✡✠❧❡r✱ ♣❡ç✡✱ ✡♠♦s✌r✡ ♦✉ ❝♦♥❣ê♥❡r❡ ❝❧✡ss✠❢✠❝✡✲

❞♦ ♣❡❧♦ ór❣ã♦ ❝♦♠♣❡✌❡♥✌❡ ❝♦♠♦ ✠♥✡❞❡q✉✡❞♦ às ❝r✠✡♥ç✡s ♦✉ ✡❞♦❧❡s❝❡♥✲

✌❡s ✡❞♠✠✌✠❞♦s ✡♦ ❡s♣❡✌á❝✉❧♦✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✈✠♥✌❡ ✡ ❝❡♠ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡❀ ♥✡ r❡✠♥❝✠❞ê♥❝✠✡✱ ✡

✡✉✌♦r✠❞✡❞❡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ✡ s✉s♣❡♥sã♦ ❞♦ ❡s♣❡✌á❝✉❧♦ ♦✉ ♦ ❢❡❝❤✡✲

♠❡♥✌♦ ❞♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♣♦r ✡✌é q✉✠♥③❡ ❞✠✡s✳

✒r✌✳ ✗✺✻✳ ✮❡♥❞❡r ♦✉ ❧♦❝✡r ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ❢✠✌✡ ❞❡ ♣r♦❣r✡♠✡✲

çã♦ ❡♠ ✈í❞❡♦✱ ❡♠ ❞❡s✡❝♦r❞♦ ❝♦♠ ✡ ❝❧✡ss✠❢✠❝✡çã♦ ✡✌r✠❜✉í❞✡ ♣❡❧♦ ór❣ã♦

❝♦♠♣❡✌❡♥✌❡✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡❀ ❡♠ ❝✡s♦ ❞❡ r❡✠♥✲

❝✠❞ê♥❝✠✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ♦ ❢❡❝❤✡♠❡♥✌♦ ❞♦

❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♣♦r ✡✌é q✉✠♥③❡ ❞✠✡s✳

✒r✌✳ ✗✺✼✳ ❉❡s❝✉♠♣r✠r ♦❜r✠❣✡çã♦ ❝♦♥s✌✡♥✌❡ ❞♦s ✡r✌s✳ ✼✔ ❡ ✼✾ ❞❡s✌✡ ✓❡✠✿

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡✱ ❞✉♣❧✠❝✡♥❞♦✲s❡ ✡

♣❡♥✡ ❡♠ ❝✡s♦ ❞❡ r❡✠♥❝✠❞ê♥❝✠✡✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ ✡♣r❡❡♥sã♦ ❞✡ r❡✈✠s✌✡ ♦✉

♣✉❜❧✠❝✡çã♦✳

✒r✌✳ ✗✺✔✳ ❉❡✠①✡r ♦ r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♦✉ ♦ ❡♠♣r❡sár✠♦

❞❡ ♦❜s❡r✈✡r ♦ q✉❡ ❞✠s♣õ❡ ❡s✌✡ ✓❡✠ s♦❜r❡ ♦ ✡❝❡ss♦ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s✲

❝❡♥✌❡ ✡♦s ❧♦❝✡✠s ❞❡ ❞✠✈❡rsã♦✱ ♦✉ s♦❜r❡ s✉✡ ♣✡r✌✠❝✠♣✡çã♦ ♥♦ ❡s♣❡✌á❝✉❧♦✿

✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ✌rês ✡ ✈✠♥✌❡ s✡❧ár✠♦s ❞❡ r❡❢❡rê♥❝✠✡❀ ❡♠ ❝✡s♦ ❞❡ r❡✠♥✲

❝✠❞ê♥❝✠✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r ♦ ❢❡❝❤✡♠❡♥✌♦ ❞♦

❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♣♦r ✡✌é q✉✠♥③❡ ❞✠✡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✶✸

✒r✌✳ ✗✺✔✲✒✳ ❉❡✠①✡r ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ❞❡ ♣r♦✈✠❞❡♥❝✠✡r ✡ ✠♥s✌✡✲

❧✡çã♦ ❡ ♦♣❡r✡❝✠♦♥✡❧✠③✡çã♦ ❞♦s ❝✡❞✡s✌r♦s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✳ ✺✵ ❡ ♥♦ ➜ ✕✕

❞♦ ✡r✌✳ ✕✵✕ ❞❡s✌✡ ✓❡✠✿ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ❛✩ ✕✳✵✵✵✱✵✵ ✭♠✠❧ r❡✡✠s✮ ✡ ❛✩ ✸✳✵✵✵✱✵✵ ✭✌rês ♠✠❧ r❡✡✠s✮✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥❝♦rr❡ ♥✡s ♠❡s♠✡s ♣❡♥✡s ✡ ✡✉✌♦r✠❞✡❞❡ q✉❡ ❞❡✠①✡ ❞❡

❡❢❡✌✉✡r ♦ ❝✡❞✡s✌r✡♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s ❡ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❞✠çõ❡s ❞❡

s❡r❡♠ ✡❞♦✌✡❞✡s✱ ❞❡ ♣❡ss♦✡s ♦✉ ❝✡s✡✠s ❤✡❜✠❧✠✌✡❞♦s à ✡❞♦çã♦ ❡ ❞❡ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ r❡❣✠♠❡ ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦✉ ❢✡♠✠❧✠✡r✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✗✺✔✲❧✳ ❉❡✠①✡r ♦ ♠é❞✠❝♦✱ ❡♥❢❡r♠❡✠r♦ ♦✉ ❞✠r✠❣❡♥✌❡ ❞❡ ❡s✌✡❜❡❧❡✲

❝✠♠❡♥✌♦ ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ ❞❡ ❣❡s✌✡♥✌❡ ❞❡ ❡❢❡✌✉✡r ✠♠❡❞✠✡✌♦ ❡♥❝✡♠✠✲

♥❤✡♠❡♥✌♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡ ❝✡s♦ ❞❡ q✉❡ ✌❡♥❤✡ ❝♦♥❤❡❝✠♠❡♥✌♦

❞❡ ♠ã❡ ♦✉ ❣❡s✌✡♥✌❡ ✠♥✌❡r❡ss✡❞✡ ❡♠ ❡♥✌r❡❣✡r s❡✉ ❢✠❧❤♦ ♣✡r✡ ✡❞♦çã♦✿

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚❡♥✡ ✲ ♠✉❧✌✡ ❞❡ ❛✩ ✕✳✵✵✵✱✵✵ ✭♠✠❧ r❡✡✠s✮ ✡ ❛✩ ✸✳✵✵✵✱✵✵ ✭✌rês ♠✠❧ r❡✡✠s✮✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥❝♦rr❡ ♥✡ ♠❡s♠✡ ♣❡♥✡ ♦ ❢✉♥❝✠♦♥ár✠♦ ❞❡ ♣r♦❣r✡♠✡

♦❢✠❝✠✡❧ ♦✉ ❝♦♠✉♥✠✌ár✠♦ ❞❡s✌✠♥✡❞♦ à ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡

❢✡♠✠❧✠✡r q✉❡ ❞❡✠①✡ ❞❡ ❡❢❡✌✉✡r ✡ ❝♦♠✉♥✠❝✡çã♦ r❡❢❡r✠❞✡ ♥♦ ❝✡♣✉✌ ❞❡s✌❡

✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✦✩★✪✫★✩✬✭✮★ ✥✩✲✧✩★ ✮�✰✧✲★✩tó✰✩✧★

✒r✌✳ ✗✺✾✳ ✒ ✳♥✠ã♦✱ ♥♦ ♣r✡③♦ ❞❡ ♥♦✈❡♥✌✡ ❞✠✡s ❝♦♥✌✡❞♦s ❞✡ ♣✉❜❧✠❝✡çã♦

❞❡s✌❡ ✎s✌✡✌✉✌♦✱ ❡❧✡❜♦r✡rá ♣r♦✖❡✌♦ ❞❡ ❧❡✠ ❞✠s♣♦♥❞♦ s♦❜r❡ ✡ ❝r✠✡çã♦ ♦✉

✡❞✡♣✌✡çã♦ ❞❡ s❡✉s ór❣ã♦s às ❞✠r❡✌r✠③❡s ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❢✠①✡✲

❞✡s ♥♦ ✡r✌✳ ✔✔ ❡ ✡♦ q✉❡ ❡s✌✡❜❡❧❡❝❡ ♦ ☛í✌✉❧♦ ✮ ❞♦ ✓✠✈r♦ ✏✏✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✟♦♠♣❡✌❡ ✡♦s ❡s✌✡❞♦s ❡ ♠✉♥✠❝í♣✠♦s ♣r♦♠♦✈❡r❡♠ ✡

✡❞✡♣✌✡çã♦ ❞❡ s❡✉s ór❣ã♦s ❡ ♣r♦❣r✡♠✡s às ❞✠r❡✌r✠③❡s ❡ ♣r✠♥❝í♣✠♦s ❡s✌✡✲

❜❡❧❡❝✠❞♦s ♥❡s✌✡ ✓❡✠✳



✶✶✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ❊❈�

✒r✌✳ ✗✻✵✳ ✜s ❝♦♥✌r✠❜✉✠♥✌❡s ♣♦❞❡rã♦ ❞❡❞✉③✠r ❞♦ ✠♠♣♦s✌♦ ❞❡✈✠❞♦✱ ♥✡

❞❡❝❧✡r✡çã♦ ❞♦ ✏♠♣♦s✌♦ s♦❜r❡ ✡ ❛❡♥❞✡✱ ♦ ✌♦✌✡❧ ❞✡s ❞♦✡çõ❡s ❢❡✠✌✡s ✡♦s

✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ♥✡❝✠♦♥✡❧✱ ❡s✌✡❞✉✲

✡✠s ♦✉ ♠✉♥✠❝✠♣✡✠s ✲ ❞❡✈✠❞✡♠❡♥✌❡ ❝♦♠♣r♦✈✡❞✡s✱ ♦❜❡❞❡❝✠❞♦s ♦s ❧✠♠✠✌❡s

❡s✌✡❜❡❧❡❝✠❞♦s ❡♠ ❉❡❝r❡✌♦ ❞♦ ✚r❡s✠❞❡♥✌❡ ❞✡ ❛❡♣ú❜❧✠❝✡✳ ✭❛❡❞✡çã♦ ❞✡❞✡

♣❡❧✡ ✓❡✠ ♥➸ ✔✳✗✹✗✱ ❞❡ ✕✗✳✕✵✳✕✾✾✕✮ ✭✮✠❞❡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠✲

❣ê♥❝✠✡

➜ ✕➸ ✲ ✭❛❡✈♦❣✡❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✾✳✺✸✗✱ ❞❡ ✕✵✳✕✗✳✕✾✾✼✮

➜ ✕➸✲✒✳ ✘✡ ❞❡❢✠♥✠çã♦ ❞✡s ♣r✠♦r✠❞✡❞❡s ✡ s❡r❡♠ ✡✌❡♥❞✠❞✡s ❝♦♠ ♦s r❡❝✉r✲

s♦s ❝✡♣✌✡❞♦s ♣❡❧♦s ✛✉♥❞♦s ✘✡❝✠♦♥✡❧✱ ✎s✌✡❞✉✡✠s ❡♦✉♥✠❝✠♣✡✠s ❞♦s ❉✠✲

r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ s❡rã♦ ❝♦♥s✠❞❡r✡❞✡s ✡s ❞✠s♣♦s✠çõ❡s

❞♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧ ❞❡ ✚r♦♠♦çã♦✱ ✚r♦✌❡çã♦ ❡ ❉❡❢❡s✡ ❞♦s ❉✠r❡✠✌♦s ❞❡

✟r✠✡♥ç✡s ❡ ✒❞♦❧❡s❝❡♥✌❡s à ✟♦♥✈✠✈ê♥❝✠✡ ✛✡♠✠❧✠✡r✱ ❜❡♠ ❝♦♠♦ ✡s r❡❣r✡s

❡ ♣r✠♥❝í♣✠♦s r❡❧✡✌✠✈♦s à ❣✡r✡♥✌✠✡ ❞♦ ❞✠r❡✠✌♦ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ♣r❡✲

✈✠s✌♦s ♥❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

➜ ✗➸ ✜s ✟♦♥s❡❧❤♦s♦✉♥✠❝✠♣✡✠s✱ ✎s✌✡❞✉✡✠s ❡ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❢✠①✡rã♦ ❝r✠✌ér✠♦s ❞❡ ✉✌✠❧✠③✡çã♦✱ ✡✌r✡✈és ❞❡

♣❧✡♥♦s ❞❡ ✡♣❧✠❝✡çã♦ ❞✡s ❞♦✡çõ❡s s✉❜s✠❞✠✡❞✡s ❡ ❞❡♠✡✠s r❡❝❡✠✌✡s✱ ✡♣❧✠✲

❝✡♥❞♦ ♥❡❝❡ss✡r✠✡♠❡♥✌❡ ♣❡r❝❡♥✌✉✡❧ ♣✡r✡ ✠♥❝❡♥✌✠✈♦ ✡♦ ✡❝♦❧❤✠♠❡♥✌♦✱ s♦❜

✡ ❢♦r♠✡ ❞❡ ❣✉✡r❞✡✱ ❞❡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ór❢ã♦s ♦✉ ✡❜✡♥❞♦♥✡❞♦✱

♥✡ ❢♦r♠✡ ❞♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✳ ✗✗✼✱ ➜ ✸➸✱ ✮✏✱ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✳

➜ ✸➸ ✜ ❉❡♣✡r✌✡♠❡♥✌♦ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧✱ ❞♦ ♦✠♥✠s✌ér✠♦ ❞✡ ✎❝♦♥♦✲

♠✠✡✱ ✛✡③❡♥❞✡ ❡ ✚❧✡♥❡✖✡♠❡♥✌♦✱ r❡❣✉❧✡♠❡♥✌✡rá ✡ ❝♦♠♣r♦✈✡çã♦ ❞✡s ❞♦✲

✡çõ❡s ❢❡✠✌✡s ✡♦s ❢✉♥❞♦s✱ ♥♦s ✌❡r♠♦s ❞❡s✌❡ ✡r✌✠❣♦✳ ✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸

✔✳✗✹✗✱ ❞❡ ✕✗✳✕✵✳✕✾✾✕✮

➜ ✹➸ ✜ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❞❡✌❡r♠✠♥✡rá ❡♠ ❝✡❞✡ ❝♦♠✡r❝✡ ✡ ❢♦r♠✡

❞❡ ❢✠s❝✡❧✠③✡çã♦ ❞✡ ✡♣❧✠❝✡çã♦✱ ♣❡❧♦ ✛✉♥❞♦ ♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❞♦s ✠♥❝❡♥✌✠✈♦s ❢✠s❝✡✠s r❡❢❡r✠❞♦s ♥❡s✌❡ ✡r✌✠❣♦✳

✭✏♥❝❧✉í❞♦ ♣❡❧✡ ✓❡✠ ♥➸ ✔✳✗✹✗✱ ❞❡ ✕✗✳✕✵✳✕✾✾✕✮

➜ ✺➸ ✒ ❞❡s✌✠♥✡çã♦ ❞❡ r❡❝✉rs♦s ♣r♦✈❡♥✠❡♥✌❡s ❞♦s ❢✉♥❞♦s ♠❡♥❝✠♦♥✡❞♦s

♥❡s✌❡ ✡r✌✠❣♦ ♥ã♦ ❞❡s♦❜r✠❣✡ ♦s ✎♥✌❡s ✛❡❞❡r✡❞♦s à ♣r❡✈✠sã♦✱ ♥♦ ♦rç✡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✶✺

♠❡♥✌♦ ❞♦s r❡s♣❡❝✌✠✈♦s ór❣ã♦s ❡♥❝✡rr❡❣✡❞♦s ❞✡ ❡①❡❝✉çã♦ ❞✡s ♣♦❧í✌✠❝✡s

♣ú❜❧✠❝✡s ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❡❞✉❝✡çã♦ ❡ s✡ú❞❡✱ ❞♦s r❡❝✉rs♦s ♥❡❝❡ssá✲

r✠♦s à ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡s ✡çõ❡s✱ s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦

✡ ❝r✠✡♥ç✡s✱ ✡❞♦❧❡s❝❡♥✌❡s ❡ ❢✡♠í❧✠✡s✱ ❡♠ r❡s♣❡✠✌♦ ✡♦ ♣r✠♥❝í♣✠♦ ❞✡ ♣r✠♦✲

r✠❞✡❞❡ ✡❜s♦❧✉✌✡ ❡s✌✡❜❡❧❡❝✠❞♦ ♣❡❧♦ ❝✡♣✉✌ ❞♦ ✡r✌✳ ✗✗✼ ❞✡ ✟♦♥s✌✠✌✉✠çã♦

✛❡❞❡r✡❧ ❡ ♣❡❧♦ ❝✡♣✉✌ ❡ ♣✡rá❣r✡❢♦ ú♥✠❝♦ ❞♦ ✡r✌✳ ✹➸ ❞❡s✌✡ ✓❡✠✳ ✭✏♥❝❧✉í❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✕✗✳✵✕✵✱ ❞❡ ✗✵✵✾✮ ✮✠❣ê♥❝✠✡

✒r✌✳ ✗✻✕✳ ✒ ❢✡❧✌✡ ❞♦s ❝♦♥s❡❧❤♦s ♠✉♥✠❝✠♣✡✠s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡

❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♦s r❡❣✠s✌r♦s✱ ✠♥s❝r✠çõ❡s ❡ ✡❧✌❡r✡çõ❡s ✡ q✉❡ s❡ r❡❢❡r❡♠

♦s ✡r✌s✳ ✾✵✱ ♣✡rá❣r✡❢♦ ú♥✠❝♦✱ ❡ ✾✕ ❞❡s✌✡ ✓❡✠ s❡rã♦ ❡❢❡✌✉✡❞♦s ♣❡r✡♥✌❡ ✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡ ❝♦♠✡r❝✡ ✡ q✉❡ ♣❡r✌❡♥❝❡r ✡ ❡♥✌✠❞✡❞❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ✳♥✠ã♦ ❢✠❝✡ ✡✉✌♦r✠③✡❞✡ ✡ r❡♣✡ss✡r ✡♦s ❡s✌✡❞♦s ❡ ♠✉✲

♥✠❝í♣✠♦s✱ ❡ ♦s ❡s✌✡❞♦s ✡♦s ♠✉♥✠❝í♣✠♦s✱ ♦s r❡❝✉rs♦s r❡❢❡r❡♥✌❡s ✡♦s ♣r♦✲

❣r✡♠✡s ❡ ✡✌✠✈✠❞✡❞❡s ♣r❡✈✠s✌♦s ♥❡s✌✡ ✓❡✠✱ ✌ã♦ ❧♦❣♦ ❡s✌❡✖✡♠ ❝r✠✡❞♦s ♦s

❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦s s❡✉s r❡s♣❡❝✌✠✈♦s

♥í✈❡✠s✳

✒r✌✳ ✗✻✗✳ ✎♥q✉✡♥✌♦ ♥ã♦ ✠♥s✌✡❧✡❞♦s ♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s✱ ✡s ✡✌r✠❜✉✠✲

çõ❡s ✡ ❡❧❡s ❝♦♥❢❡r✠❞✡s s❡rã♦ ❡①❡r❝✠❞✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

✒r✌✳ ✗✻✸✳ ✜ ❉❡❝r❡✌♦✲✓❡✠ ♥✳➸ ✗✳✔✹✔✱ ❞❡ ✼ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✹✵ ✭✟ó❞✠✲

❣♦ ✚❡♥✡❧✮✱ ♣✡ss✡ ✡ ✈✠❣♦r✡r ❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❧✌❡r✡çõ❡s✿

✕✮ ✒r✌✳ ✕✗✕ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✹➸ ✘♦ ❤♦♠✠❝í❞✠♦ ❝✉❧♣♦s♦✱ ✡ ♣❡♥✡ é ✡✉♠❡♥✌✡❞✡ ❞❡ ✉♠ ✌❡rç♦✱ s❡ ♦

❝r✠♠❡ r❡s✉❧✌✡ ❞❡ ✠♥♦❜s❡r✈â♥❝✠✡ ❞❡ r❡❣r✡ ✌é❝♥✠❝✡ ❞❡ ♣r♦❢✠ssã♦✱ ✡r✌❡ ♦✉

♦❢í❝✠♦✱ ♦✉ s❡ ♦ ✡❣❡♥✌❡ ❞❡✠①✡ ❞❡ ♣r❡s✌✡r ✠♠❡❞✠✡✌♦ s♦❝♦rr♦ à ✈í✌✠♠✡✱ ♥ã♦

♣r♦❝✉r✡ ❞✠♠✠♥✉✠r ✡s ❝♦♥s❡qqê♥❝✠✡s ❞♦ s❡✉ ✡✌♦✱ ♦✉ ❢♦❣❡ ♣✡r✡ ❡✈✠✌✡r ♣r✠✲

sã♦ ❡♠ ❢❧✡❣r✡♥✌❡✳ ✍❡♥❞♦ ❞♦❧♦s♦ ♦ ❤♦♠✠❝í❞✠♦✱ ✡ ♣❡♥✡ é ✡✉♠❡♥✌✡❞✡ ❞❡

✉♠ ✌❡rç♦✱ s❡ ♦ ❝r✠♠❡ é ♣r✡✌✠❝✡❞♦ ❝♦♥✌r✡ ♣❡ss♦✡ ♠❡♥♦r ❞❡ ❝✡✌♦r③❡ ✡♥♦s✳

✗✮ ✒r✌✳ ✕✗✾ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✼➸ ✒✉♠❡♥✌✡✲s❡ ✡ ♣❡♥✡ ❞❡ ✉♠ ✌❡rç♦✱ s❡ ♦❝♦rr❡r q✉✡❧q✉❡r ❞✡s ❤✠♣ó✌❡s❡s

❞♦ ✡r✌✳ ✕✗✕✱ ➜ ✹➸✳
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➜ ✔➸ ✒♣❧✠❝✡✲s❡ à ❧❡sã♦ ❝✉❧♣♦s✡ ♦ ❞✠s♣♦s✌♦ ♥♦ ➜ ✺➸ ❞♦ ✡r✌✳ ✕✗✕✳

✸✮ ✒r✌✳ ✕✸✻✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✸➸ ✒✉♠❡♥✌✡✲s❡ ✡ ♣❡♥✡ ❞❡ ✉♠ ✌❡rç♦✱ s❡ ♦ ❝r✠♠❡ é ♣r✡✌✠❝✡❞♦ ❝♦♥✌r✡

♣❡ss♦✡ ♠❡♥♦r ❞❡ ❝✡✌♦r③❡ ✡♥♦s✳

✹✮ ✒r✌✳ ✗✕✸ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ✡ ♦❢❡♥❞✠❞✡ é ♠❡♥♦r ❞❡ ❝✡✌♦r③❡ ✡♥♦s✿

✚❡♥✡ ✲ r❡❝❧✉sã♦ ❞❡ q✉✡✌r♦ ✡ ❞❡③ ✡♥♦s✳

✺✮ ✒r✌✳ ✗✕✹✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ♦ ♦❢❡♥❞✠❞♦ é ♠❡♥♦r ❞❡ ❝✡✌♦r③❡ ✡♥♦s✿

✚❡♥✡ ✲ r❡❝❧✉sã♦ ❞❡ ✌rês ✡ ♥♦✈❡ ✡♥♦s✳

✒r✌✳ ✗✻✹✳ ✜ ✡r✌✳ ✕✵✗ ❞✡ ✓❡✠ ♥✳➸ ✻✳✵✕✺✱ ❞❡ ✸✕ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✼✸✱ ❢✠❝✡

✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ✠✌❡♠✿

✢✒r✌✳ ✕✵✗ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✻➸✮ ✡ ♣❡r❞✡ ❡ ✡ s✉s♣❡♥sã♦ ❞♦ ♣á✌r✠♦ ♣♦❞❡r✳

✒r✌✳ ✗✻✺✳ ✒ ✏♠♣r❡♥s✡ ✘✡❝✠♦♥✡❧ ❡ ❞❡♠✡✠s ❣rá❢✠❝✡s ❞✡ ✳♥✠ã♦✱ ❞✡ ✡❞✲

♠✠♥✠s✌r✡çã♦ ❞✠r❡✌✡ ♦✉ ✠♥❞✠r❡✌✡✱ ✠♥❝❧✉s✠✈❡ ❢✉♥❞✡çõ❡s ✠♥s✌✠✌✉í❞✡s ❡ ♠✡♥✲

✌✠❞✡s ♣❡❧♦ ♣♦❞❡r ♣ú❜❧✠❝♦ ❢❡❞❡r✡❧ ♣r♦♠♦✈❡rã♦ ❡❞✠çã♦ ♣♦♣✉❧✡r ❞♦ ✌❡①✌♦

✠♥✌❡❣r✡❧ ❞❡s✌❡ ✎s✌✡✌✉✌♦✱ q✉❡ s❡rá ♣♦s✌♦ à ❞✠s♣♦s✠çã♦ ❞✡s ❡s❝♦❧✡s ❡ ❞✡s

❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ❞❡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✳

✒r✌✳ ✗✻✻✳ ✎s✌✡ ✓❡✠ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥♦✈❡♥✌✡ ❞✠✡s ✡♣ós s✉✡ ♣✉❜❧✠❝✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ❉✉r✡♥✌❡ ♦ ♣❡rí♦❞♦ ❞❡ ✈✡❝â♥❝✠✡ ❞❡✈❡rã♦ s❡r ♣r♦♠♦✈✠✲

❞✡s ✡✌✠✈✠❞✡❞❡s ❡ ❝✡♠♣✡♥❤✡s ❞❡ ❞✠✈✉❧❣✡çã♦ ❡ ❡s❝❧✡r❡❝✠♠❡♥✌♦s ✡❝❡r❝✡ ❞♦

❞✠s♣♦s✌♦ ♥❡s✌✡ ✓❡✠✳

✒r✌✳ ✗✻✼✳ ❛❡✈♦❣✡♠✲s❡ ✡s ✓❡✠s ♥✳➸ ✹✳✺✕✸✱ ❞❡ ✕✾✻✹✱ ❡ ✻✳✻✾✼✱ ❞❡ ✕✵ ❞❡

♦✉✌✉❜r♦ ❞❡ ✕✾✼✾ ✭✟ó❞✠❣♦ ❞❡ ♦❡♥♦r❡s✮✱ ❡ ✡s ❞❡♠✡✠s ❞✠s♣♦s✠çõ❡s ❡♠

❝♦♥✌rár✠♦✳
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❧r✡sí❧✠✡✱ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵❀ ✕✻✾➸ ❞✡ ✏♥❞❡♣❡♥❞ê♥❝✠✡ ❡ ✕✵✗➸ ❞✡ ❛❡✲

♣ú❜❧✠❝✡✳

✛✎❛✘✒✘❉✜ ✟✜✓✓✜❛

❇☞✡♥✌✡☛✠ ✟✌❜✡✌❧

✟✌✡❧✠♦ ✟❤✐✌✡☞❧❧✐

❆♥tô♥✐✠ �✌❣✡✐

�✌✡❣✌✡✐☛✌ ✥✡✠❝ó✁✐✠

✎s✌❡ ✌❡①✌♦ ♥ã♦ s✉❜s✌✠✌✉✠ ♦ ♣✉❜❧✠❝✡❞♦ ♥♦ ❉✳✜✳✳✳ ✕✻✳✼✳✕✾✾✵



✶✶✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

▲✂✂ ☎� ✞�✂✁✆✂✝ ✥✂ ✞✁ ✥✂ ❏❆☎✂✂✁✞ ✥✂ �✄✞�✂

■♥st✐t✉✐ ♦ ✐✐st❡❡❛ ❛❛❝✐♦♥❛❧ ☛❡ ❆t❡♥☛✐✲
❡❡♥t♦ ✐♦❝✐♦❡☛✉❝❛t✐✈♦ ♦✐✐♥❛s❡✮✱ r❡❣✉✲
❧❛❡❡♥t❛ ❛ ❡①❡❝✉çã♦ ☛❛s ❡❡☛✐☛❛s s♦❝✐♦✲
❡☛✉❝❛t✐✈❛s ☛❡st✐♥❛☛❛s ❛ ❛☛♦❧❡s❝❡♥t❡ q✉❡
♣r❛t✐q✉❡ ❛t♦ ✐♥❢r❛❝✐♦♥❛❧❀ ❡ ❛❧t❡r❛ ❛s s❡✐s
♥♦s ✄✳✵✻✾✱ ☛❡ ☎✸ ☛❡ ✆✉❧❤♦ ☛❡ ☎✾✾✵ ♦✡st❛✲
t✉t♦ ☛❛ ☞r✐❛♥ç❛ ❡ ☛♦ ❆☛♦❧❡s❝❡♥t❡✮❀ ✝✳✺✻✵✱
☛❡ ☎✾ ☛❡ ☛❡③❡❡✠r♦ ☛❡ ☎✾✄✻✱ ✝✳✾✾✄✱ ☛❡ ☎☎
☛❡ ✆❛♥❡✐r♦ ☛❡ ☎✾✾✵✱ ✺✳✺✸✝✱ ☛❡ ✞☎ ☛❡ ♥♦✲
✈❡❡✠r♦ ☛❡ ☎✾✻✄✱ ✄✳✸☎✺✱ ☛❡ ✞✸ ☛❡ ☛❡③❡❡✲

✠r♦ ☛❡ ☎✾✾☎✱ ✄✳✝✵✻✱ ☛❡ ☎✟ ☛❡ s❡t❡❡✠r♦ ☛❡
☎✾✾✸✱ ♦s ❉❡❝r❡t♦s✲s❡✐s ♥♦s ✟✳✵✟✄✱ ☛❡ ✞✞
☛❡ ✆❛♥❡✐r♦ ☛❡ ☎✾✟✞✱ ✄✳✻✞☎✱ ☛❡ ☎✵ ☛❡ ✆❛♥❡✐✲
r♦ ☛❡ ☎✾✟✻✱ ❡ ❛ ☞♦♥s♦❧✐☛❛çã♦ ☛❛s s❡✐s ☛♦
❚r❛✠❛❧❤♦ ♦☞s❚✮✱ ❛♣r♦✈❛☛❛ ♣❡❧♦ ❉❡❝r❡t♦✲
✲s❡✐ ♥♦ ✺✳✟✺✞✱ ☛❡ ☎✠ ☛❡ ❡❛✐♦ ☛❡ ☎✾✟✸✳

✒ ✤✣✢✜✌✚✢✙✘✍ ✚✍ ✣✢✤✖✕✔✌✓✍ ✛✡ç♦ s✡❜❡r q✉❡ ♦ ✟♦♥❣r❡ss♦ ✘✡✲

❝✠♦♥✡❧ ❞❡❝r❡✌✡ ❡ ❡✉ s✡♥❝✠♦♥♦ ✡ s❡❣✉✠♥✌❡ ✓❡✠✿

❚✎✏✑✒✗ ✛

✦✫ ✡✩★t✮♠✧♠✧❝✩✫✲✧✱ ❞✮❡t✮✲❞✩♠✮✲t✫ ✡✫❝✩✫✮❞✉❝✧t✩✈✫ ☛✡✩✲✧★✮☞

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✕➸ ✎s✌✡ ✓❡✠ ✠♥s✌✠✌✉✠ ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦✲

❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ❡ r❡❣✉❧✡♠❡♥✌✡ ✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s ❞❡s✌✠♥✡❞✡s ✡

✡❞♦❧❡s❝❡♥✌❡ q✉❡ ♣r✡✌✠q✉❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✳

➜ ✕➸ ✎♥✌❡♥❞❡✲s❡ ♣♦r ✍✠♥✡s❡ ♦ ❝♦♥✖✉♥✌♦ ♦r❞❡♥✡❞♦ ❞❡ ♣r✠♥❝í♣✠♦s✱ r❡✲

❣r✡s ❡ ❝r✠✌ér✠♦s q✉❡ ❡♥✈♦❧✈❡♠ ✡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱

✠♥❝❧✉✠♥❞♦✲s❡ ♥❡❧❡✱ ♣♦r ✡❞❡sã♦✱ ♦s s✠s✌❡♠✡s ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠✲

❝✠♣✡✠s✱ ❜❡♠ ❝♦♠♦ ✌♦❞♦s ♦s ♣❧✡♥♦s✱ ♣♦❧í✌✠❝✡s ❡ ♣r♦❣r✡♠✡s ❡s♣❡❝í❢✠❝♦s ❞❡

✡✌❡♥❞✠♠❡♥✌♦ ✡ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✶✾

➜ ✗➸ ✎♥✌❡♥❞❡♠✲s❡ ♣♦r ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳

✕✕✗ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡✮✱ ✡s q✉✡✠s ✌ê♠ ♣♦r ♦❜✖❡✌✠✈♦s✿

✏ ✲ ✡ r❡s♣♦♥s✡❜✠❧✠③✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ q✉✡♥✌♦ às ❝♦♥s❡q✉ê♥❝✠✡s

❧❡s✠✈✡s ❞♦ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧ ✠♥❝❡♥✌✠✈✡♥❞♦ ✡ s✉✡

r❡♣✡r✡çã♦❀

✏✏ ✲ ✡ ✠♥✌❡❣r✡çã♦ s♦❝✠✡❧ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ✡ ❣✡r✡♥✌✠✡ ❞❡ s❡✉s ❞✠r❡✠✌♦s

✠♥❞✠✈✠❞✉✡✠s ❡ s♦❝✠✡✠s✱ ♣♦r ♠❡✠♦ ❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ s❡✉ ♣❧✡♥♦ ✠♥❞✠✲

✈✠❞✉✡❧ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦❀ ❡

✏✏✏ ✲ ✡ ❞❡s✡♣r♦✈✡çã♦ ❞✡ ❝♦♥❞✉✌✡ ✠♥❢r✡❝✠♦♥✡❧✱ ❡❢❡✌✠✈✡♥❞♦ ✡s ❞✠s♣♦s✠✲

çõ❡s ❞✡ s❡♥✌❡♥ç✡ ❝♦♠♦ ♣✡râ♠❡✌r♦ ♠á①✠♠♦ ❞❡ ♣r✠✈✡çã♦ ❞❡ ❧✠❜❡r❞✡✲

❞❡ ♦✉ r❡s✌r✠çã♦ ❞❡ ❞✠r❡✠✌♦s✱ ♦❜s❡r✈✡❞♦s ♦s ❧✠♠✠✌❡s ♣r❡✈✠s✌♦s ❡♠ ❧❡✠✳

➜ ✸➸ ✎♥✌❡♥❞❡♠✲s❡ ♣♦r ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ♦

❢✉♥❝✠♦♥✡♠❡♥✌♦✱ ♣♦r ✉♥✠❞✡❞❡✱ ❞✡s ❝♦♥❞✠çõ❡s ♥❡❝❡ssár✠✡s ♣✡r✡ ♦ ❝✉♠✲

♣r✠♠❡♥✌♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✳

➜ ✹➸ ✎♥✌❡♥❞❡✲s❡ ♣♦r ✉♥✠❞✡❞❡ ✡ ❜✡s❡ ❢ís✠❝✡ ♥❡❝❡ssár✠✡ ♣✡r✡ ✡ ♦r❣✡♥✠③✡✲

çã♦ ❡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞❡ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✺➸ ✎♥✌❡♥❞❡♠✲s❡ ♣♦r ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡ ♣❡ss♦✡ ✖✉rí❞✠❝✡ ❞❡

❞✠r❡✠✌♦ ♣ú❜❧✠❝♦ ♦✉ ♣r✠✈✡❞♦ q✉❡ ✠♥s✌✡❧✡ ❡ ♠✡♥✌é♠ ✡ ✉♥✠❞✡❞❡ ❡ ♦s r❡❝✉r✲

s♦s ❤✉♠✡♥♦s ❡ ♠✡✌❡r✠✡✠s ♥❡❝❡ssár✠♦s ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ ♣r♦❣r✡✲

♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

✒r✌✳ ✗➸ ✜ ✍✠♥✡s❡ s❡rá ❝♦♦r❞❡♥✡❞♦ ♣❡❧✡ ✳♥✠ã♦ ❡ ✠♥✌❡❣r✡❞♦ ♣❡❧♦s s✠s✌❡✲

♠✡s ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ✠♠♣❧❡♠❡♥✌✡çã♦

❞♦s s❡✉s r❡s♣❡❝✌✠✈♦s ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡♦ q✉✡❧

s❡✖✡ ✡♣❧✠❝✡❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ❝♦♠ ❧✠❜❡r❞✡❞❡ ❞❡ ♦r❣✡♥✠③✡çã♦ ❡

❢✉♥❝✠♦♥✡♠❡♥✌♦✱ r❡s♣❡✠✌✡❞♦s ♦s ✌❡r♠♦s ❞❡s✌✡ ✓❡✠✳

❈�✁✂✄☎✆✝ ✞✞

❉❛s♦♦♠♣❡✟ê♥❝✐❛s

✒r✌✳ ✸➸ ✟♦♠♣❡✌❡ à ✳♥✠ã♦✿



✶✷✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏ ✲ ❢♦r♠✉❧✡r ❡ ❝♦♦r❞❡♥✡r ✡ ❡①❡❝✉çã♦ ❞✡ ♣♦❧í✌✠❝✡ ♥✡❝✠♦♥✡❧ ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✏✏ ✲ ❡❧✡❜♦r✡r ♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱

❡♠ ♣✡r❝❡r✠✡ ❝♦♠ ♦s ✎s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♦s♦✉♥✠❝í♣✠♦s❀

✏✏✏ ✲ ♣r❡s✌✡r ✡ss✠s✌ê♥❝✠✡ ✌é❝♥✠❝✡ ❡ s✉♣❧❡♠❡♥✌✡çã♦ ❢✠♥✡♥❝❡✠r✡ ✡♦s ✎s✲

✌✡❞♦s✱ ✡♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ✡♦s♦✉♥✠❝í♣✠♦s ♣✡r✡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✲

✌♦ ❞❡ s❡✉s s✠s✌❡♠✡s❀

✏✮ ✲ ✠♥s✌✠✌✉✠r ❡ ♠✡♥✌❡r ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡

♦ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ s❡✉ ❢✉♥❝✠♦♥✡♠❡♥✌♦✱ ❡♥✌✠❞✡❞❡s✱

♣r♦❣r✡♠✡s✱ ✠♥❝❧✉✠♥❞♦ ❞✡❞♦s r❡❧✡✌✠✈♦s ✡ ❢✠♥✡♥❝✠✡♠❡♥✌♦ ❡ ♣♦♣✉❧✡çã♦

✡✌❡♥❞✠❞✡❀

✮ ✲ ❝♦♥✌r✠❜✉✠r ♣✡r✡ ✡ q✉✡❧✠❢✠❝✡çã♦ ❡ ✡çã♦ ❡♠ r❡❞❡ ❞♦s ✍✠s✌❡♠✡s ❞❡

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✮✏ ✲ ❡s✌✡❜❡❧❡❝❡r ❞✠r❡✌r✠③❡s s♦❜r❡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦

❞✡s ✉♥✠❞✡❞❡s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ✡s ♥♦r♠✡s ❞❡ r❡❢❡rê♥✲

❝✠✡ ❞❡s✌✠♥✡❞✡s ✡♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡

✠♥✌❡r♥✡çã♦ ❡ s❡♠✠❧✠❜❡r❞✡❞❡❀

✮✏✏ ✲ ✠♥s✌✠✌✉✠r ❡ ♠✡♥✌❡r ♣r♦❝❡ss♦ ❞❡ ✡✈✡❧✠✡çã♦ ❞♦s ✍✠s✌❡♠✡s ❞❡

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ s❡✉s ♣❧✡♥♦s✱ ❡♥✌✠❞✡❞❡s ❡ ♣r♦❣r✡♠✡s❀

✮✏✏✏ ✲ ❢✠♥✡♥❝✠✡r✱ ❝♦♠ ♦s ❞❡♠✡✠s ❡♥✌❡s ❢❡❞❡r✡❞♦s✱ ✡ ❡①❡❝✉çã♦ ❞❡

♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❞♦ ✍✠♥✡s❡❀ ❡

✏❳ ✲ ❣✡r✡♥✌✠r ✡ ♣✉❜❧✠❝✠❞✡❞❡ ❞❡ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ r❡♣✡ss❡s ❞❡ r❡✲

❝✉rs♦s ✡♦s ❣❡s✌♦r❡s ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s✱ ♣✡r✡ ❢✠♥✡♥❝✠✡✲

♠❡♥✌♦ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✳

➜ ✕➸ ✍ã♦ ✈❡❞✡❞♦s à ✳♥✠ã♦ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ✡ ♦❢❡r✌✡ ❞❡ ♣r♦❣r✡♠✡s

♣ró♣r✠♦s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✗➸ ✒♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡

✭✟♦♥✡♥❞✡✮ ❝♦♠♣❡✌❡♠ ✡s ❢✉♥çõ❡s ♥♦r♠✡✌✠✈✡✱ ❞❡❧✠❜❡r✡✌✠✈✡✱ ❞❡ ✡✈✡❧✠✡çã♦



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✷✶

❡ ❞❡ ❢✠s❝✡❧✠③✡çã♦ ❞♦ ✍✠♥✡s❡✱ ♥♦s ✌❡r♠♦s ♣r❡✈✠s✌♦s ♥✡ ✓❡✠ ♥♦ ✔✳✗✹✗✱ ❞❡

✕✗ ❞❡ ♦✉✌✉❜r♦ ❞❡ ✕✾✾✕✱ q✉❡ ❝r✠✡ ♦ r❡❢❡r✠❞♦ ✟♦♥s❡❧❤♦✳

➜ ✸➸ ✜ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ s❡rá s✉❜✲

♠❡✌✠❞♦ à ❞❡❧✠❜❡r✡çã♦ ❞♦ ✟♦♥✡♥❞✡✳

➜ ✹➸ ✳ ✍❡❝r❡✌✡r✠✡ ❞❡ ❉✠r❡✠✌♦s ➸✉♠✡♥♦s ❞✡ ✚r❡s✠❞ê♥❝✠✡ ❞✡ ❛❡♣ú❜❧✠❝✡

✭✍❉➸✴✚❛✮ ❝♦♠♣❡✌❡♠ ✡s ❢✉♥çõ❡s ❡①❡❝✉✌✠✈✡ ❡ ❞❡ ❣❡s✌ã♦ ❞♦ ✍✠♥✡s❡✳

✒r✌✳ ✹➸ ✟♦♠♣❡✌❡ ✡♦s ✎s✌✡❞♦s✿

✏ ✲ ❢♦r♠✉❧✡r✱ ✠♥s✌✠✌✉✠r✱ ❝♦♦r❞❡♥✡r ❡ ♠✡♥✌❡r ✍✠s✌❡♠✡ ✎s✌✡❞✉✡❧ ❞❡

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ r❡s♣❡✠✌✡❞✡s ✡s ❞✠r❡✌r✠③❡s ❢✠①✡❞✡s

♣❡❧✡ ✳♥✠ã♦❀

✏✏ ✲ ❡❧✡❜♦r✡r ♦ ✚❧✡♥♦ ✎s✌✡❞✉✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠

❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧❀

✏✏✏ ✲ ❝r✠✡r✱ ❞❡s❡♥✈♦❧✈❡r ❡ ♠✡♥✌❡r ♣r♦❣r✡♠✡s ♣✡r✡ ✡ ❡①❡❝✉çã♦ ❞✡s

♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡ ❡ ✠♥✌❡r♥✡çã♦❀

✏✮ ✲ ❡❞✠✌✡r ♥♦r♠✡s ❝♦♠♣❧❡♠❡♥✌✡r❡s ♣✡r✡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦✲

♥✡♠❡♥✌♦ ❞♦ s❡✉ s✠s✌❡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ❞♦s s✠s✌❡♠✡s ♠✉♥✠❝✠♣✡✠s❀

✮ ✲ ❡s✌✡❜❡❧❡❝❡r ❝♦♠ ♦s ♦✉♥✠❝í♣✠♦s ❢♦r♠✡s ❞❡ ❝♦❧✡❜♦r✡çã♦ ♣✡r✡ ♦

✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦❀

✮✏ ✲ ♣r❡s✌✡r ✡ss❡ss♦r✠✡ ✌é❝♥✠❝✡ ❡ s✉♣❧❡♠❡♥✌✡çã♦ ❢✠♥✡♥❝❡✠r✡ ✡♦s

♦✉♥✠❝í♣✠♦s ♣✡r✡ ✡ ♦❢❡r✌✡ r❡❣✉❧✡r ❞❡ ♣r♦❣r✡♠✡s ❞❡ ♠❡✠♦ ✡❜❡r✌♦❀

✮✏✏ ✲ ❣✡r✡♥✌✠r ♦ ♣❧❡♥♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ♣❧✡♥✌ã♦ ✠♥✌❡r✠♥s✌✠✌✉❝✠♦✲

♥✡❧✱ ♥♦s ✌❡r♠♦s ♣r❡✈✠s✌♦s ♥♦ ✠♥❝✠s♦ ✮ ❞♦ ✡r✌✳ ✔✔ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱

❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮❀

✮✏✏✏ ✲ ❣✡r✡♥✌✠r ❞❡❢❡s✡ ✌é❝♥✠❝✡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ s❡ ✡✌r✠❜✉✡

♣rá✌✠❝✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧❀

✏❳ ✲ ❝✡❞✡s✌r✡r✲s❡ ♥♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ♦

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡ ❢♦r♥❡❝❡r r❡❣✉❧✡r♠❡♥✌❡ ♦s ❞✡❞♦s

♥❡❝❡ssár✠♦s ✡♦ ♣♦✈♦✡♠❡♥✌♦ ❡ à ✡✌✉✡❧✠③✡çã♦ ❞♦ ✍✠s✌❡♠✡❀ ❡



✶✷✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

❳ ✲ ❝♦❢✠♥✡♥❝✠✡r✱ ❝♦♠ ♦s ❞❡♠✡✠s ❡♥✌❡s ❢❡❞❡r✡❞♦s✱ ✡ ❡①❡❝✉çã♦ ❞❡ ♣r♦✲

❣r✡♠✡s ❡ ✡çõ❡s ❞❡s✌✠♥✡❞♦s ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠❝✠✡❧ ❞❡ ✡❞♦❧❡s❝❡♥✌❡

✡♣r❡❡♥❞✠❞♦ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ❜❡♠ ❝♦♠♦ ✡q✉❡❧❡s

❞❡s✌✠♥✡❞♦s ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ ❢♦✠ ✡♣❧✠❝✡❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✲

✈✡ ♣r✠✈✡✌✠✈✡ ❞❡ ❧✠❜❡r❞✡❞❡✳

➜ ✕➸ ✒♦ ✟♦♥s❡❧❤♦ ✎s✌✡❞✉✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡

❝♦♠♣❡✌❡♠ ✡s ❢✉♥çõ❡s ❞❡❧✠❜❡r✡✌✠✈✡s ❡ ❞❡ ❝♦♥✌r♦❧❡ ❞♦ ✍✠s✌❡♠✡ ✎s✌✡❞✉✡❧

❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ♥♦s ✌❡r♠♦s ♣r❡✈✠s✌♦s ♥♦ ✠♥❝✠s♦ ✏✏ ❞♦

✡r✌✳ ✔✔ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❜❡♠ ❝♦♠♦ ♦✉✌r✡s ❞❡❢✠♥✠❞✡s ♥✡ ❧❡❣✠s❧✡çã♦ ❡s✌✡❞✉✡❧

♦✉ ❞✠s✌r✠✌✡❧✳

➜ ✗➸ ✜ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ s❡rá s✉❜✲

♠❡✌✠❞♦ à ❞❡❧✠❜❡r✡çã♦ ❞♦ ✟♦♥s❡❧❤♦ ✎s✌✡❞✉✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

➜ ✸➸ ✟♦♠♣❡✌❡♠ ✡♦ ór❣ã♦ ✡ s❡r ❞❡s✠❣♥✡❞♦ ♥♦ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠✲

s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ✡s ❢✉♥çõ❡s ❡①❡❝✉✌✠✈✡ ❡ ❞❡ ❣❡s✌ã♦ ❞♦ ✍✠s✌❡♠✡

✎s✌✡❞✉✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✳

✒r✌✳ ✺➸ ✟♦♠♣❡✌❡ ✡♦s♦✉♥✠❝í♣✠♦s✿

✏ ✲ ❢♦r♠✉❧✡r✱ ✠♥s✌✠✌✉✠r✱ ❝♦♦r❞❡♥✡r ❡ ♠✡♥✌❡r ♦ ✍✠s✌❡♠✡ ♦✉♥✠❝✠♣✡❧

❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ r❡s♣❡✠✌✡❞✡s ✡s ❞✠r❡✌r✠③❡s ❢✠①✡❞✡s

♣❡❧✡ ✳♥✠ã♦ ❡ ♣❡❧♦ r❡s♣❡❝✌✠✈♦ ✎s✌✡❞♦❀

✏✏ ✲ ❡❧✡❜♦r✡r ♦ ✚❧✡♥♦♦✉♥✠❝✠♣✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱

❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧ ❡ ♦ r❡s♣❡❝✌✠✈♦ ✚❧✡♥♦ ✎s✲

✌✡❞✉✡❧❀

✏✏✏ ✲ ❝r✠✡r ❡ ♠✡♥✌❡r ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣✡r✡ ✡ ❡①❡❝✉çã♦ ❞✡s

♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❡♠ ♠❡✠♦ ✡❜❡r✌♦❀

✏✮ ✲ ❡❞✠✌✡r ♥♦r♠✡s ❝♦♠♣❧❡♠❡♥✌✡r❡s ♣✡r✡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦✲

♥✡♠❡♥✌♦ ❞♦s ♣r♦❣r✡♠✡s ❞♦ s❡✉ ✍✠s✌❡♠✡ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡✲

❞✉❝✡✌✠✈♦❀
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✮ ✲ ❝✡❞✡s✌r✡r✲s❡ ♥♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ♦

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡ ❢♦r♥❡❝❡r r❡❣✉❧✡r♠❡♥✌❡ ♦s ❞✡❞♦s

♥❡❝❡ssár✠♦s ✡♦ ♣♦✈♦✡♠❡♥✌♦ ❡ à ✡✌✉✡❧✠③✡çã♦ ❞♦ ✍✠s✌❡♠✡❀ ❡

✮✏ ✲ ❝♦❢✠♥✡♥❝✠✡r✱ ❝♦♥✖✉♥✌✡♠❡♥✌❡ ❝♦♠ ♦s ❞❡♠✡✠s ❡♥✌❡s ❢❡❞❡r✡❞♦s✱ ✡

❡①❡❝✉çã♦ ❞❡ ♣r♦❣r✡♠✡s ❡ ✡çõ❡s ❞❡s✌✠♥✡❞♦s ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠❝✠✡❧

❞❡ ✡❞♦❧❡s❝❡♥✌❡ ✡♣r❡❡♥❞✠❞♦ ♣✡r✡ ✡♣✉r✡çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ❜❡♠

❝♦♠♦ ✡q✉❡❧❡s ❞❡s✌✠♥✡❞♦s ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ ❢♦✠ ✡♣❧✠❝✡❞✡ ♠❡❞✠❞✡

s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❡♠ ♠❡✠♦ ✡❜❡r✌♦✳

➜ ✕➸ ✚✡r✡ ❣✡r✡♥✌✠r ✡ ♦❢❡r✌✡ ❞❡ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉✲

❝✡✌✠✈♦ ❞❡ ♠❡✠♦ ✡❜❡r✌♦✱ ♦s ♦✉♥✠❝í♣✠♦s ♣♦❞❡♠ ✠♥s✌✠✌✉✠r ♦s ❝♦♥sór❝✠♦s

❞♦s q✉✡✠s ✌r✡✌✡ ✡ ✓❡✠ ♥♦ ✕✕✳✕✵✼✱ ❞❡ ✻ ❞❡ ✡❜r✠❧ ❞❡ ✗✵✵✺✱ q✉❡ ❞✠s♣õ❡

s♦❜r❡ ♥♦r♠✡s ❣❡r✡✠s ❞❡ ❝♦♥✌r✡✌✡çã♦ ❞❡ ❝♦♥sór❝✠♦s ♣ú❜❧✠❝♦s ❡ ❞á ♦✉✌r✡s

♣r♦✈✠❞ê♥❝✠✡s✱ ♦✉ q✉✡❧q✉❡r ♦✉✌r♦ ✠♥s✌r✉♠❡♥✌♦ ✖✉rí❞✠❝♦ ✡❞❡q✉✡❞♦✱ ❝♦♠♦

❢♦r♠✡ ❞❡ ❝♦♠♣✡r✌✠❧❤✡r r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s✳

➜ ✗➸ ✒♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡ ❝♦♠♣❡✌❡♠ ✡s ❢✉♥çõ❡s ❞❡❧✠❜❡r✡✌✠✈✡s ❡ ❞❡ ❝♦♥✌r♦❧❡ ❞♦ ✍✠s✌❡♠✡

♦✉♥✠❝✠♣✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ♥♦s ✌❡r♠♦s ♣r❡✈✠s✌♦s ♥♦

✠♥❝✠s♦ ✏✏ ❞♦ ✡r✌✳ ✔✔ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❜❡♠ ❝♦♠♦ ♦✉✌r✡s ❞❡❢✠♥✠❞✡s ♥✡ ❧❡❣✠s❧✡✲

çã♦ ♠✉♥✠❝✠♣✡❧✳

➜ ✸➸ ✜ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ s❡rá s✉❜✲

♠❡✌✠❞♦ à ❞❡❧✠❜❡r✡çã♦ ❞♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

➜ ✹➸ ✟♦♠♣❡✌❡♠ ✡♦ ór❣ã♦ ✡ s❡r ❞❡s✠❣♥✡❞♦ ♥♦ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠✲

s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ✡s ❢✉♥çõ❡s ❡①❡❝✉✌✠✈✡ ❡ ❞❡ ❣❡s✌ã♦ ❞♦ ✍✠s✌❡♠✡

♦✉♥✠❝✠♣✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✳

✒r✌✳ ✻➸ ✒♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❝✡❜❡♠✱ ❝✉♠✉❧✡✌✠✈✡♠❡♥✌❡✱ ✡s ❝♦♠♣❡✌ê♥✲

❝✠✡s ❞♦s ✎s✌✡❞♦s ❡ ❞♦s♦✉♥✠❝í♣✠♦s✳
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❈�✁✂✄☎✆✝ ✞✞✞

❉♦s ♦❧❛♥♦s ☛❡❡✟❡♥☛✐♠❡♥✟♦ ☞♦❝✐♦❡☛✉❝❛✟✐✈♦

✒r✌✳ ✼➸ ✜ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ✡r✌✳ ✸➸ ❞❡s✌✡ ✓❡✠ ❞❡✈❡rá

✠♥❝❧✉✠r ✉♠ ❞✠✡❣♥ós✌✠❝♦ ❞✡ s✠✌✉✡çã♦ ❞♦ ✍✠♥✡s❡✱ ✡s ❞✠r❡✌r✠③❡s✱ ♦s ♦❜✖❡✲

✌✠✈♦s✱ ✡s ♠❡✌✡s✱ ✡s ♣r✠♦r✠❞✡❞❡s ❡ ✡s ❢♦r♠✡s ❞❡ ❢✠♥✡♥❝✠✡♠❡♥✌♦ ❡ ❣❡s✌ã♦

❞✡s ✡çõ❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣✡r✡ ♦s ✕✵ ✭❞❡③✮ ✡♥♦s s❡❣✉✠♥✌❡s✱ ❡♠ s✠♥✌♦♥✠✡

❝♦♠ ♦s ♣r✠♥❝í♣✠♦s ❡❧❡♥❝✡❞♦s ♥✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵

✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

➜ ✕➸ ✒s ♥♦r♠✡s ♥✡❝✠♦♥✡✠s ❞❡ r❡❢❡rê♥❝✠✡ ♣✡r✡ ♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡✲

❞✉❝✡✌✠✈♦ ❞❡✈❡♠ ❝♦♥s✌✠✌✉✠r ✡♥❡①♦ ✡♦ ✚❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦

✡r✌✳ ✸➸ ❞❡s✌✡ ✓❡✠✳

➜ ✗➸ ✜s ✎s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♦s ♦✉♥✠❝í♣✠♦s ❞❡✈❡rã♦✱ ❝♦♠

❜✡s❡ ♥♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❡❧✡❜♦r✡r

s❡✉s ♣❧✡♥♦s ❞❡❝❡♥✡✠s ❝♦rr❡s♣♦♥❞❡♥✌❡s✱ ❡♠ ✡✌é ✸✻✵ ✭✌r❡③❡♥✌♦s ❡ s❡ss❡♥✲

✌✡✮ ❞✠✡s ✡ ♣✡r✌✠r ❞✡ ✡♣r♦✈✡çã♦ ❞♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧✳

✒r✌✳ ✔➸ ✜s ✚❧✡♥♦s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❞❡✈❡rã♦✱ ♦❜r✠✲

❣✡✌♦r✠✡♠❡♥✌❡✱ ♣r❡✈❡r ✡çõ❡s ✡r✌✠❝✉❧✡❞✡s ♥✡s ár❡✡s ❞❡ ❡❞✉❝✡çã♦✱ s✡ú❞❡✱

✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❝✉❧✌✉r✡✱ ❝✡♣✡❝✠✌✡çã♦ ♣✡r✡ ♦ ✌r✡❜✡❧❤♦ ❡ ❡s♣♦r✌❡✱ ♣✡r✡

♦s ✡❞♦❧❡s❝❡♥✌❡s ✡✌❡♥❞✠❞♦s✱ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦s ♣r✠♥❝í♣✠♦s ❡❧❡♥✲

❝✡❞♦s ♥✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡

❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s ✚♦❞❡r❡s ✓❡❣✠s❧✡✌✠✈♦s ❢❡❞❡r✡❧✱ ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✲

✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s✱ ♣♦r ♠❡✠♦ ❞❡ s✉✡s ❝♦♠✠ssõ❡s ✌❡♠á✌✠❝✡s ♣❡r✌✠♥❡♥✌❡s✱

✡❝♦♠♣✡♥❤✡rã♦ ✡ ❡①❡❝✉çã♦ ❞♦s ✚❧✡♥♦s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦

❞♦s r❡s♣❡❝✌✠✈♦s ❡♥✌❡s ❢❡❞❡r✡❞♦s✳
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❈�✁✂✄☎✆✝ ✞❈

❉♦s ♦r♦❣r❛♠❛s ☛❡❡✟❡♥☛✐♠❡♥✟♦

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✾➸ ✜s ✎s✌✡❞♦s ❡ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ✠♥s❝r❡✈❡rã♦ s❡✉s ♣r♦❣r✡♠✡s

❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ✡❧✌❡r✡çõ❡s ♥♦ ✟♦♥s❡❧❤♦ ✎s✌✡❞✉✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✳

✒r✌✳ ✕✵✳ ✜s♦✉♥✠❝í♣✠♦s ✠♥s❝r❡✈❡rã♦ s❡✉s ♣r♦❣r✡♠✡s ❡ ✡❧✌❡r✡çõ❡s✱ ❜❡♠

❝♦♠♦ ✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡①❡❝✉✌♦r✡s✱ ♥♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠✲

♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✕✕✳ ✒❧é♠ ❞✡ ❡s♣❡❝✠❢✠❝✡çã♦ ❞♦ r❡❣✠♠❡✱ sã♦ r❡q✉✠s✠✌♦s ♦❜r✠❣✡✌ór✠♦s

♣✡r✡ ✡ ✠♥s❝r✠çã♦ ❞❡ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✿

✏ ✲ ✡ ❡①♣♦s✠çã♦ ❞✡s ❧✠♥❤✡s ❣❡r✡✠s ❞♦s ♠é✌♦❞♦s ❡ ✌é❝♥✠❝✡s ♣❡❞✡❣ó❣✠✲

❝✡s✱ ❝♦♠ ✡ ❡s♣❡❝✠❢✠❝✡çã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ♥✡✌✉r❡③✡ ❝♦❧❡✌✠✈✡❀

✏✏ ✲ ✡ ✠♥❞✠❝✡çã♦ ❞✡ ❡s✌r✉✌✉r✡ ♠✡✌❡r✠✡❧✱ ❞♦s r❡❝✉rs♦s ❤✉♠✡♥♦s ❡

❞✡s ❡s✌r✡✌é❣✠✡s ❞❡ s❡❣✉r✡♥ç✡ ❝♦♠♣✡✌í✈❡✠s ❝♦♠ ✡s ♥❡❝❡ss✠❞✡❞❡s ❞✡

r❡s♣❡❝✌✠✈✡ ✉♥✠❞✡❞❡❀

✏✏✏ ✲ r❡❣✠♠❡♥✌♦ ✠♥✌❡r♥♦ q✉❡ r❡❣✉❧❡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞✡ ❡♥✌✠❞✡❞❡✱

♥♦ q✉✡❧ ❞❡✈❡rá ❝♦♥s✌✡r✱ ♥♦ ♠í♥✠♠♦✿

✡✮ ♦ ❞❡✌✡❧❤✡♠❡♥✌♦ ❞✡s ✡✌r✠❜✉✠çõ❡s ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s ❞♦ ❞✠r✠✲

❣❡♥✌❡✱ ❞❡ s❡✉s ♣r❡♣♦s✌♦s✱ ❞♦s ♠❡♠❜r♦s ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❡ ❞♦s

❞❡♠✡✠s ❡❞✉❝✡❞♦r❡s❀

❜✮ ✡ ♣r❡✈✠sã♦ ❞✡s ❝♦♥❞✠çõ❡s ❞♦ ❡①❡r❝í❝✠♦ ❞✡ ❞✠s❝✠♣❧✠♥✡ ❡ ❝♦♥❝❡s✲

sã♦ ❞❡ ❜❡♥❡❢í❝✠♦s ❡ ♦ r❡s♣❡❝✌✠✈♦ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡ ✡♣❧✠❝✡çã♦❀ ❡

❝✮ ✡ ♣r❡✈✠sã♦ ❞✡ ❝♦♥❝❡ssã♦ ❞❡ ❜❡♥❡❢í❝✠♦s ❡①✌r✡♦r❞✠♥ár✠♦s ❡ ❡♥✡❧✲

✌❡❝✠♠❡♥✌♦✱ ✌❡♥❞♦ ❡♠ ✈✠s✌✡ ✌♦r♥✡r ♣ú❜❧✠❝♦ ♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ✡♦

✡❞♦❧❡s❝❡♥✌❡ ♣❡❧♦ ❡s❢♦rç♦ r❡✡❧✠③✡❞♦ ♥✡ ❝♦♥s❡❝✉çã♦ ❞♦s ♦❜✖❡✌✠✈♦s

❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧❀



✶✷✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏✮ ✲ ✡ ♣♦❧í✌✠❝✡ ❞❡ ❢♦r♠✡çã♦ ❞♦s r❡❝✉rs♦s ❤✉♠✡♥♦s❀

✮ ✲ ✡ ♣r❡✈✠sã♦ ❞✡s ✡çõ❡s ❞❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♣ós

♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡❀

✮✏ ✲ ✡ ✠♥❞✠❝✡çã♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡✱ ❝✉✖✡ q✉✡♥✌✠❞✡❞❡ ❡ ❢♦r♠✡çã♦

❞❡✈❡♠ ❡s✌✡r ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡s ♥♦r♠✡s ❞❡ r❡❢❡rê♥❝✠✡ ❞♦

s✠s✌❡♠✡ ❡ ❞♦s ❝♦♥s❡❧❤♦s ♣r♦❢✠ss✠♦♥✡✠s ❡ ❝♦♠ ♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡✲

❞✉❝✡✌✠✈♦ ✡ s❡r r❡✡❧✠③✡❞♦❀ ❡

✮✏✏ ✲ ✡ ✡❞❡sã♦ ✡♦ ✍✠s✌❡♠✡ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ♦ ✒✌❡♥❞✠♠❡♥✌♦

✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❜❡♠ ❝♦♠♦ s✉✡ ♦♣❡r✡çã♦ ❡❢❡✌✠✈✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ♥ã♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ ♣r❡✈✠s✌♦ ♥❡s✌❡ ✡r✌✠❣♦ s✉✖❡✠✌✡

✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♦s ór❣ã♦s ❣❡s✌♦r❡s✱ s❡✉s ❞✠r✠❣❡♥✌❡s ♦✉

♣r❡♣♦s✌♦s à ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✾✼ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱

❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✒r✌✳ ✕✗✳ ✒ ❝♦♠♣♦s✠çã♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✲

✌♦ ❞❡✈❡rá s❡r ✠♥✌❡r❞✠s❝✠♣❧✠♥✡r✱ ❝♦♠♣r❡❡♥❞❡♥❞♦✱ ♥♦ ♠í♥✠♠♦✱ ♣r♦❢✠ss✠♦✲

♥✡✠s ❞✡s ár❡✡s ❞❡ s✡ú❞❡✱ ❡❞✉❝✡çã♦ ❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❞❡ ✡❝♦r❞♦ ❝♦♠

✡s ♥♦r♠✡s ❞❡ r❡❢❡rê♥❝✠✡✳

➜ ✕➸ ✜✉✌r♦s ♣r♦❢✠ss✠♦♥✡✠s ♣♦❞❡♠ s❡r ✡❝r❡s❝❡♥✌✡❞♦s às ❡q✉✠♣❡s ♣✡r✡

✡✌❡♥❞❡r ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝í❢✠❝✡s ❞♦ ♣r♦❣r✡♠✡✳

➜ ✗➸ ❛❡❣✠♠❡♥✌♦ ✠♥✌❡r♥♦ ❞❡✈❡ ❞✠s❝r✠♠✠♥✡r ✡s ✡✌r✠❜✉✠çõ❡s ❞❡ ❝✡❞✡ ♣r♦✲

❢✠ss✠♦♥✡❧✱ s❡♥❞♦ ♣r♦✠❜✠❞✡ ✡ s♦❜r❡♣♦s✠çã♦ ❞❡ss✡s ✡✌r✠❜✉✠çõ❡s ♥✡ ❡♥✌✠❞✡❞❡

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✸➸ ✜ ♥ã♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ ♣r❡✈✠s✌♦ ♥❡s✌❡ ✡r✌✠❣♦ s✉✖❡✠✌✡ ✡s ❡♥✌✠❞✡❞❡s

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ s❡✉s ❞✠r✠❣❡♥✌❡s ♦✉ ♣r❡♣♦s✌♦s à ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s

♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✾✼ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✷✼

☞✤✣✢� ✥✥

❉✒✜ ✚✄✒✆✄✗✎✗✜ ✚✂♦✂✛✒ ✒✕✂✄✘✒

✒r✌✳ ✕✸✳ ✟♦♠♣❡✌❡ à ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à

❝♦♠✉♥✠❞✡❞❡ ♦✉ ❞❡ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✿

✏ ✲ s❡❧❡❝✠♦♥✡r ❡ ❝r❡❞❡♥❝✠✡r ♦r✠❡♥✌✡❞♦r❡s✱ ❞❡s✠❣♥✡♥❞♦✲♦s✱ ❝✡s♦ ✡

❝✡s♦✱ ♣✡r✡ ✡❝♦♠♣✡♥❤✡r ❡ ✡✈✡❧✠✡r ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡❀

✏✏ ✲ r❡❝❡❜❡r ♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ❡ ♦r✠❡♥✌á✲❧♦s

s♦❜r❡ ✡ ❢✠♥✡❧✠❞✡❞❡ ❞✡ ♠❡❞✠❞✡ ❡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦

♣r♦❣r✡♠✡❀

✏✏✏ ✲ ❡♥❝✡♠✠♥❤✡r ♦ ✡❞♦❧❡s❝❡♥✌❡ ♣✡r✡ ♦ ♦r✠❡♥✌✡❞♦r ❝r❡❞❡♥❝✠✡❞♦❀

✏✮ ✲ s✉♣❡r✈✠s✠♦♥✡r ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡❀ ❡

✮ ✲ ✡✈✡❧✠✡r✱ ❝♦♠ ♦ ♦r✠❡♥✌✡❞♦r✱ ✡ ❡✈♦❧✉çã♦ ❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡✲

❞✠❞✡ ❡✱ s❡ ♥❡❝❡ssár✠♦✱ ♣r♦♣♦r à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ s✉✡ s✉❜s✌✠✌✉✠✲

çã♦✱ s✉s♣❡♥sã♦ ♦✉ ❡①✌✠♥çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ r♦❧ ❞❡ ♦r✠❡♥✌✡❞♦r❡s ❝r❡❞❡♥❝✠✡❞♦s ❞❡✈❡rá s❡r ❝♦✲

♠✉♥✠❝✡❞♦✱ s❡♠❡s✌r✡❧♠❡♥✌❡✱ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡ ✡♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✳

✒r✌✳ ✕✹✳ ✏♥❝✉♠❜❡ ✡✠♥❞✡ à ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ♠❡❞✠❞✡ ❞❡ ♣r❡s✲

✌✡çã♦ ❞❡ s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡ s❡❧❡❝✠♦♥✡r ❡ ❝r❡❞❡♥❝✠✡r ❡♥✌✠❞✡❞❡s ✡s✲

s✠s✌❡♥❝✠✡✠s✱ ❤♦s♣✠✌✡✠s✱ ❡s❝♦❧✡s ♦✉ ♦✉✌r♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❝♦♥❣ê♥❡r❡s✱

❜❡♠ ❝♦♠♦ ♦s ♣r♦❣r✡♠✡s ❝♦♠✉♥✠✌ár✠♦s ♦✉ ❣♦✈❡r♥✡♠❡♥✌✡✠s✱ ❞❡ ✡❝♦r❞♦

❝♦♠ ♦ ♣❡r❢✠❧ ❞♦ s♦❝✠♦❡❞✉❝✡♥❞♦ ❡ ♦ ✡♠❜✠❡♥✌❡ ♥♦ q✉✡❧ ✡ ♠❡❞✠❞✡ s❡rá

❝✉♠♣r✠❞✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ✠♠♣✉❣♥✡r ♦ ❝r❡❞❡♥❝✠✡♠❡♥✲

✌♦✱ ♦✉ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❝♦♥s✠❞❡rá✲❧♦ ✠♥✡❞❡q✉✡❞♦✱ ✠♥s✌✡✉r✡rá ✠♥❝✠✲

❞❡♥✌❡ ❞❡ ✠♠♣✉❣♥✡çã♦✱ ❝♦♠ ✡ ✡♣❧✠❝✡çã♦ s✉❜s✠❞✠ár✠✡ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡

✡♣✉r✡çã♦ ❞❡ ✠rr❡❣✉❧✡r✠❞✡❞❡ ❡♠ ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ r❡❣✉❧✡♠❡♥✲

✌✡❞♦ ♥✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡

❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❞❡✈❡♥❞♦ ❝✠✌✡r ♦ ❞✠r✠❣❡♥✌❡ ❞♦ ♣r♦❣r✡♠✡ ❡ ✡ ❞✠r❡çã♦ ❞✡

❡♥✌✠❞✡❞❡ ♦✉ ór❣ã♦ ❝r❡❞❡♥❝✠✡❞♦✳



✶✷✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

☞✤✣✢� ✥✥✥

❉✒✜ ✚✄✒✆✄✗✎✗✜ ✚✂ ✚✄✛✠✗✑☛✒ ✚✗ ✓✛✕✂✄✚✗✚✂

✒r✌✳ ✕✺✳ ✍ã♦ r❡q✉✠s✠✌♦s ❡s♣❡❝í❢✠❝♦s ♣✡r✡ ✡ ✠♥s❝r✠çã♦ ❞❡ ♣r♦❣r✡♠✡s ❞❡

r❡❣✠♠❡ ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡ ♦✉ ✠♥✌❡r♥✡çã♦✿

✏ ✲ ✡ ❝♦♠♣r♦✈✡çã♦ ❞✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❡❞✉❝✡❝✠♦♥✡❧

❝♦♠ ✠♥s✌✡❧✡çõ❡s ✡❞❡q✉✡❞✡s ❡ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡s ♥♦r♠✡s ❞❡

r❡❢❡rê♥❝✠✡❀

✏✏ ✲ ✡ ♣r❡✈✠sã♦ ❞♦ ♣r♦❝❡ss♦ ❡ ❞♦s r❡q✉✠s✠✌♦s ♣✡r✡ ✡ ❡s❝♦❧❤✡ ❞♦ ❞✠✲

r✠❣❡♥✌❡❀

✏✏✏ ✲ ✡ ✡♣r❡s❡♥✌✡çã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ♥✡✌✉r❡③✡ ❝♦❧❡✌✠✈✡❀

✏✮ ✲ ✡ ❞❡❢✠♥✠çã♦ ❞✡s ❡s✌r✡✌é❣✠✡s ♣✡r✡ ✡ ❣❡s✌ã♦ ❞❡ ❝♦♥❢❧✠✌♦s✱ ✈❡❞✡❞✡

✡ ♣r❡✈✠sã♦ ❞❡ ✠s♦❧✡♠❡♥✌♦ ❝✡✉✌❡❧✡r✱ ❡①❝❡✌♦ ♥♦s ❝✡s♦s ♣r❡✈✠s✌♦s ♥♦ ➜

✗➸ ❞♦ ✡r✌✳ ✹✾ ❞❡s✌✡ ✓❡✠❀ ❡

✮ ✲ ✡ ♣r❡✈✠sã♦ ❞❡ r❡❣✠♠❡ ❞✠s❝✠♣❧✠♥✡r ♥♦s ✌❡r♠♦s ❞♦ ✡r✌✳ ✼✗ ❞❡s✌✡

✓❡✠✳

✒r✌✳ ✕✻✳ ✒ ❡s✌r✉✌✉r✡ ❢ís✠❝✡ ❞✡ ✉♥✠❞✡❞❡ ❞❡✈❡rá s❡r ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡s

♥♦r♠✡s ❞❡ r❡❢❡rê♥❝✠✡ ❞♦ ✍✠♥✡s❡✳

➜ ✕➸ ➱ ✈❡❞✡❞✡ ✡ ❡❞✠❢✠❝✡çã♦ ❞❡ ✉♥✠❞✡❞❡s s♦❝✠♦❡❞✉❝✡❝✠♦♥✡✠s ❡♠ ❡s♣✡ç♦s

❝♦♥✌í❣✉♦s✱ ✡♥❡①♦s✱ ♦✉ ❞❡ q✉✡❧q✉❡r ♦✉✌r✡ ❢♦r♠✡ ✠♥✌❡❣r✡❞♦s ✡ ❡s✌✡❜❡❧❡✲

❝✠♠❡♥✌♦s ♣❡♥✡✠s✳

➜ ✗➸ ✒ ❞✠r❡çã♦ ❞✡ ✉♥✠❞✡❞❡ ✡❞♦✌✡rá✱ ❡♠ ❝✡rá✌❡r ❡①❝❡♣❝✠♦♥✡❧✱ ♠❡❞✠❞✡s

♣✡r✡ ♣r♦✌❡çã♦ ❞♦ ✠♥✌❡r♥♦ ❡♠ ❝✡s♦s ❞❡ r✠s❝♦ à s✉✡ ✠♥✌❡❣r✠❞✡❞❡ ❢ís✠❝✡✱ à

s✉✡ ✈✠❞✡✱ ♦✉ à ❞❡ ♦✉✌r❡♠✱ ❝♦♠✉♥✠❝✡♥❞♦✱ ❞❡ ✠♠❡❞✠✡✌♦✱ s❡✉ ❞❡❢❡♥s♦r ❡ ♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

✒r✌✳ ✕✼✳ ✚✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦ ❞❡ ❞✠r✠❣❡♥✌❡ ❞❡ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ ❡♠ r❡❣✠♠❡ ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡ ♦✉ ❞❡ ✠♥✌❡r♥✡çã♦✱ ✡❧é♠ ❞♦s r❡✲

q✉✠s✠✌♦s ❡s♣❡❝í❢✠❝♦s ♣r❡✈✠s✌♦s ♥♦ r❡s♣❡❝✌✠✈♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱

é ♥❡❝❡ssár✠♦✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✷✾

✏ ✲ ❢♦r♠✡çã♦ ❞❡ ♥í✈❡❧ s✉♣❡r✠♦r ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡ ♥✡✌✉r❡③✡ ❞✡ ❢✉♥✲

çã♦❀

✏✏ ✲ ❝♦♠♣r♦✈✡❞✡ ❡①♣❡r✠ê♥❝✠✡ ♥♦ ✌r✡❜✡❧❤♦ ❝♦♠ ✡❞♦❧❡s❝❡♥✌❡s ❞❡✱ ♥♦

♠í♥✠♠♦✱ ✗ ✭❞♦✠s✮ ✡♥♦s❀ ❡

✏✏✏ ✲ r❡♣✉✌✡çã♦ ✠❧✠❜✡❞✡✳

❈�✁✂✄☎✆✝❈

❉❛❡✈❛❧✐❛çã♦ ❡❡❝♦♠♣❛♥❤❛♠❡♥✟♦

☛❛✥❡s✟ã♦ ☛♦❡✟❡♥☛✐♠❡♥✟♦ ☞♦❝✐♦❡☛✉❝❛✟✐✈♦

✒r✌✳ ✕✔✳ ✒ ✳♥✠ã♦✱ ❡♠ ✡r✌✠❝✉❧✡çã♦ ❝♦♠ ♦s ✎s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧

❡ ♦s♦✉♥✠❝í♣✠♦s✱ r❡✡❧✠③✡rá ✡✈✡❧✠✡çõ❡s ♣❡r✠ó❞✠❝✡s ❞✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞♦s

✚❧✡♥♦s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠ ✠♥✌❡r✈✡❧♦s ♥ã♦ s✉♣❡r✠♦r❡s

✡ ✸ ✭✌rês✮ ✡♥♦s✳

➜ ✕➸ ✜ ♦❜✖❡✌✠✈♦ ❞✡ ✡✈✡❧✠✡çã♦ é ✈❡r✠❢✠❝✡r ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♠❡✌✡s

❡s✌✡❜❡❧❡❝✠❞✡s ❡ ❡❧✡❜♦r✡r r❡❝♦♠❡♥❞✡çõ❡s ✡♦s ❣❡s✌♦r❡s ❡ ♦♣❡r✡❞♦r❡s ❞♦s

✍✠s✌❡♠✡s✳

➜ ✗➸ ✜ ♣r♦❝❡ss♦ ❞❡ ✡✈✡❧✠✡çã♦ ❞❡✈❡rá ❝♦♥✌✡r ❝♦♠ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡

r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞✡ ❉❡❢❡♥✲

s♦r✠✡ ✚ú❜❧✠❝✡ ❡ ❞♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s✱ ♥✡ ❢♦r♠✡ ✡ s❡r ❞❡❢✠♥✠❞✡ ❡♠

r❡❣✉❧✡♠❡♥✌♦✳

➜ ✸➸ ✒ ♣r✠♠❡✠r✡ ✡✈✡❧✠✡çã♦ ❞♦ ✚❧✡♥♦ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦✲

❡❞✉❝✡✌✠✈♦ r❡✡❧✠③✡r✲s❡✲á ♥♦ ✌❡r❝❡✠r♦ ✡♥♦ ❞❡ ✈✠❣ê♥❝✠✡ ❞❡s✌✡ ✓❡✠✱ ❝✡❜❡♥❞♦

✡♦ ✚♦❞❡r ✓❡❣✠s❧✡✌✠✈♦ ❢❡❞❡r✡❧ ✡❝♦♠♣✡♥❤✡r ♦ ✌r✡❜✡❧❤♦ ♣♦r ♠❡✠♦ ❞❡ s✉✡s

❝♦♠✠ssõ❡s ✌❡♠á✌✠❝✡s ♣❡r✌✠♥❡♥✌❡s✳

✒r✌✳ ✕✾✳ ➱ ✠♥s✌✠✌✉í❞♦ ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✈✡❧✠✡çã♦ ❡ ✒❝♦♠♣✡♥❤✡✲

♠❡♥✌♦ ❞♦ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❝♦♠ ♦s s❡❣✉✠♥✌❡s ♦❜✖❡✌✠✈♦s✿

✏ ✲ ❝♦♥✌r✠❜✉✠r ♣✡r✡ ✡ ♦r❣✡♥✠③✡çã♦ ❞✡ r❡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡✲

❞✉❝✡✌✠✈♦❀

✏✏ ✲ ✡ss❡❣✉r✡r ❝♦♥❤❡❝✠♠❡♥✌♦ r✠❣♦r♦s♦ s♦❜r❡ ✡s ✡çõ❡s ❞♦ ✡✌❡♥❞✠✲

♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡ s❡✉s r❡s✉❧✌✡❞♦s❀



✶✸✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏✏✏ ✲ ♣r♦♠♦✈❡r ✡ ♠❡❧❤♦r✡ ❞✡ q✉✡❧✠❞✡❞❡ ❞✡ ❣❡s✌ã♦ ❡ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦

s♦❝✠♦❡❞✉❝✡✌✠✈♦❀ ❡

✏✮ ✲ ❞✠s♣♦♥✠❜✠❧✠③✡r ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✲

✌✠✈♦✳

➜ ✕➸ ✒ ✡✈✡❧✠✡çã♦ ✡❜r✡♥❣❡rá✱ ♥♦ ♠í♥✠♠♦✱ ✡ ❣❡s✌ã♦✱ ✡s ❡♥✌✠❞✡❞❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦✱ ♦s ♣r♦❣r✡♠✡s ❡ ♦s r❡s✉❧✌✡❞♦s ❞✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s

s♦❝✠♦❡❞✉❝✡✌✠✈✡s✳

➜ ✗➸ ✒♦ ❢✠♥✡❧ ❞✡ ✡✈✡❧✠✡çã♦✱ s❡rá ❡❧✡❜♦r✡❞♦ r❡❧✡✌ór✠♦ ❝♦♥✌❡♥❞♦ ❤✠s✌ór✠❝♦

❡ ❞✠✡❣♥ós✌✠❝♦ ❞✡ s✠✌✉✡çã♦✱ ✡s r❡❝♦♠❡♥❞✡çõ❡s ❡ ♦s ♣r✡③♦s ♣✡r✡ q✉❡ ❡s✲

s✡s s❡✖✡♠ ❝✉♠♣r✠❞✡s✱ ✡❧é♠ ❞❡ ♦✉✌r♦s ❡❧❡♠❡♥✌♦s ✡ s❡r❡♠ ❞❡❢✠♥✠❞♦s ❡♠

r❡❣✉❧✡♠❡♥✌♦✳

➜ ✸➸ ✜ r❡❧✡✌ór✠♦ ❞✡ ✡✈✡❧✠✡çã♦ ❞❡✈❡rá s❡r ❡♥❝✡♠✠♥❤✡❞♦ ✡♦s r❡s♣❡❝✌✠✈♦s

✟♦♥s❡❧❤♦s ❞❡ ❉✠r❡✠✌♦s✱ ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s ❡ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

➜ ✹➸ ✜s ❣❡s✌♦r❡s ❡ ❡♥✌✠❞✡❞❡s ✌ê♠ ♦ ❞❡✈❡r ❞❡ ❝♦❧✡❜♦r✡r ❝♦♠ ♦ ♣r♦❝❡ss♦

❞❡ ✡✈✡❧✠✡çã♦✱ ❢✡❝✠❧✠✌✡♥❞♦ ♦ ✡❝❡ss♦ às s✉✡s ✠♥s✌✡❧✡çõ❡s✱ à ❞♦❝✉♠❡♥✌✡çã♦

❡ ✡ ✌♦❞♦s ♦s ❡❧❡♠❡♥✌♦s ♥❡❝❡ssár✠♦s ✡♦ s❡✉ ❡❢❡✌✠✈♦ ❝✉♠♣r✠♠❡♥✌♦✳

➜ ✺➸ ✜ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ✌❡♠ ♣♦r ♦❜✖❡✌✠✈♦ ✈❡r✠❢✠❝✡r ♦ ❝✉♠♣r✠♠❡♥✌♦

❞✡s ♠❡✌✡s ❞♦s ✚❧✡♥♦s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✳

✒r✌✳ ✗✵✳ ✜ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✈✡❧✠✡çã♦ ❡ ✒❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞✡

✙❡s✌ã♦ ❞♦ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✡ss❡❣✉r✡rá✱ ♥✡ ♠❡✌♦❞♦❧♦❣✠✡

✡ s❡r ❡♠♣r❡❣✡❞✡✿

✏ ✲ ✡ r❡✡❧✠③✡çã♦ ❞✡ ✡✉✌♦✡✈✡❧✠✡çã♦ ❞♦s ❣❡s✌♦r❡s ❡ ❞✡s ✠♥s✌✠✌✉✠çõ❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦❀

✏✏ ✲ ✡ ✡✈✡❧✠✡çã♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡①✌❡r♥✡✱ ❝♦♥✌❡♠♣❧✡♥❞♦ ✡ ✡♥á❧✠s❡

❣❧♦❜✡❧ ❡ ✠♥✌❡❣r✡❞✡ ❞✡s ✠♥s✌✡❧✡çõ❡s ❢ís✠❝✡s✱ r❡❧✡çõ❡s ✠♥s✌✠✌✉❝✠♦♥✡✠s✱

❝♦♠♣r♦♠✠ss♦ s♦❝✠✡❧✱ ✡✌✠✈✠❞✡❞❡s ❡ ❢✠♥✡❧✠❞✡❞❡s ❞✡s ✠♥s✌✠✌✉✠çõ❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦ ❡ s❡✉s ♣r♦❣r✡♠✡s❀

✏✏✏ ✲ ♦ r❡s♣❡✠✌♦ à ✠❞❡♥✌✠❞✡❞❡ ❡ à ❞✠✈❡rs✠❞✡❞❡ ❞❡ ❡♥✌✠❞✡❞❡s ❡ ♣r♦✲

❣r✡♠✡s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✸✶

✏✮ ✲ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞♦ ❝♦r♣♦ ❞❡ ❢✉♥❝✠♦♥ár✠♦s ❞✡s ❡♥✌✠❞✡❞❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦ ❡ ❞♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s ❞✡ ár❡✡ ❞❡ ✡✌✉✡çã♦ ❞✡ ❡♥✲

✌✠❞✡❞❡ ✡✈✡❧✠✡❞✡❀ ❡

✮ ✲ ♦ ❝✡rá✌❡r ♣ú❜❧✠❝♦ ❞❡ ✌♦❞♦s ♦s ♣r♦❝❡❞✠♠❡♥✌♦s✱ ❞✡❞♦s ❡ r❡s✉❧✌✡✲

❞♦s ❞♦s ♣r♦❝❡ss♦s ✡✈✡❧✠✡✌✠✈♦s✳

✒r✌✳ ✗✕✳ ✒ ✡✈✡❧✠✡çã♦ s❡rá ❝♦♦r❞❡♥✡❞✡ ♣♦r ✉♠✡ ❝♦♠✠ssã♦ ♣❡r♠✡♥❡♥✌❡

❡ r❡✡❧✠③✡❞✡ ♣♦r ❝♦♠✠ssõ❡s ✌❡♠♣♦rár✠✡s✱ ❡ss✡s ❝♦♠♣♦s✌✡s✱ ♥♦ ♠í♥✠♠♦✱

♣♦r ✸ ✭✌rês✮ ❡s♣❡❝✠✡❧✠s✌✡s ❝♦♠ r❡❝♦♥❤❡❝✠❞✡ ✡✌✉✡çã♦ ♥✡ ár❡✡ ✌❡♠á✌✠❝✡ ❡

❞❡❢✠♥✠❞✡s ♥✡ ❢♦r♠✡ ❞♦ r❡❣✉❧✡♠❡♥✌♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ➱ ✈❡❞✡❞♦ à ❝♦♠✠ssã♦ ♣❡r♠✡♥❡♥✌❡ ❞❡s✠❣♥✡r ✡✈✡❧✠✡✲

❞♦r❡s✿

✏ ✲ q✉❡ s❡✖✡♠ ✌✠✌✉❧✡r❡s ♦✉ s❡r✈✠❞♦r❡s ❞♦s ór❣ã♦s ❣❡s✌♦r❡s ✡✈✡❧✠✡❞♦s

♦✉ ❢✉♥❝✠♦♥ár✠♦s ❞✡s ❡♥✌✠❞✡❞❡s ✡✈✡❧✠✡❞✡s❀

✏✏ ✲ q✉❡ ✌❡♥❤✡♠ r❡❧✡çã♦ ❞❡ ♣✡r❡♥✌❡s❝♦ ✡✌é ♦ ✸➸ ❣r✡✉ ❝♦♠ ✌✠✌✉❧✡r❡s

♦✉ s❡r✈✠❞♦r❡s ❞♦s ór❣ã♦s ❣❡s✌♦r❡s ✡✈✡❧✠✡❞♦s ❡✴♦✉ ❢✉♥❝✠♦♥ár✠♦s ❞✡s

❡♥✌✠❞✡❞❡s ✡✈✡❧✠✡❞✡s❀ ❡

✏✏✏ ✲ q✉❡ ❡s✌❡✖✡♠ r❡s♣♦♥❞❡♥❞♦ ✡ ♣r♦❝❡ss♦s ❝r✠♠✠♥✡✠s✳

✒r✌✳ ✗✗✳ ✒ ✡✈✡❧✠✡çã♦ ❞✡ ❣❡s✌ã♦ ✌❡rá ♣♦r ♦❜✖❡✌✠✈♦✿

✏ ✲ ✈❡r✠❢✠❝✡r s❡ ♦ ♣❧✡♥❡✖✡♠❡♥✌♦ ♦rç✡♠❡♥✌ár✠♦ ❡ s✉✡ ❡①❡❝✉çã♦ s❡ ♣r♦✲

❝❡ss✡♠ ❞❡ ❢♦r♠✡ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡s ♥❡❝❡ss✠❞✡❞❡s ❞♦ r❡s♣❡❝✌✠✈♦

✍✠s✌❡♠✡ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✏✏ ✲ ✈❡r✠❢✠❝✡r ✡ ♠✡♥✉✌❡♥çã♦ ❞♦ ❢❧✉①♦ ❢✠♥✡♥❝❡✠r♦✱ ❝♦♥s✠❞❡r✡♥❞♦ ✡s

♥❡❝❡ss✠❞✡❞❡s ♦♣❡r✡❝✠♦♥✡✠s ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ✡s ♥♦r✲

♠✡s ❞❡ r❡❢❡rê♥❝✠✡ ❡ ✡s ❝♦♥❞✠çõ❡s ♣r❡✈✠s✌✡s ♥♦s ✠♥s✌r✉♠❡♥✌♦s ✖✉rí✲

❞✠❝♦s ❝❡❧❡❜r✡❞♦s ❡♥✌r❡ ♦s ór❣ã♦s ❣❡s✌♦r❡s ❡ ✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦❀

✏✏✏ ✲ ✈❡r✠❢✠❝✡r ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞❡ ✌♦❞♦s ♦s ❞❡♠✡✠s ❝♦♠♣r♦♠✠ss♦s

✡ss✉♠✠❞♦s ♣♦r ♦❝✡s✠ã♦ ❞✡ ❝❡❧❡❜r✡çã♦ ❞♦s ✠♥s✌r✉♠❡♥✌♦s ✖✉rí❞✠❝♦s

r❡❧✡✌✠✈♦s ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀ ❡



✶✸✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏✮ ✲ ✡ ✡r✌✠❝✉❧✡çã♦ ✠♥✌❡r✠♥s✌✠✌✉❝✠♦♥✡❧ ❡ ✠♥✌❡rs❡✌♦r✠✡❧ ❞✡s ♣♦❧í✌✠❝✡s✳

✒r✌✳ ✗✸✳ ✒ ✡✈✡❧✠✡çã♦ ❞✡s ❡♥✌✠❞✡❞❡s ✌❡rá ♣♦r ♦❜✖❡✌✠✈♦ ✠❞❡♥✌✠❢✠❝✡r ♦ ♣❡r✲

❢✠❧ ❡ ♦ ✠♠♣✡❝✌♦ ❞❡ s✉✡ ✡✌✉✡çã♦✱ ♣♦r ♠❡✠♦ ❞❡ s✉✡s ✡✌✠✈✠❞✡❞❡s✱ ♣r♦❣r✡♠✡s

❡ ♣r♦✖❡✌♦s✱ ❝♦♥s✠❞❡r✡♥❞♦ ✡s ❞✠❢❡r❡♥✌❡s ❞✠♠❡♥sõ❡s ✠♥s✌✠✌✉❝✠♦♥✡✠s ❡✱ ❡♥✲

✌r❡ ❡❧✡s✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ✡s s❡❣✉✠♥✌❡s✿

✏ ✲ ♦ ♣❧✡♥♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧❀

✏✏ ✲ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ s♦❝✠✡❧✱ ❝♦♥s✠❞❡r✡❞✡ ❡s♣❡❝✠✡❧♠❡♥✌❡ s✉✡ ❝♦♥✲

✌r✠❜✉✠çã♦ ♣✡r✡ ✡ ✠♥❝❧✉sã♦ s♦❝✠✡❧ ❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ s♦❝✠♦❡❝♦♥s✲

♠✠❝♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❞❡ s✉✡ ❢✡♠í❧✠✡❀

✏✏✏ ✲ ✡ ❝♦♠✉♥✠❝✡çã♦ ❡ ♦ ✠♥✌❡r❝â♠❜✠♦ ❝♦♠ ✡ s♦❝✠❡❞✡❞❡❀

✏✮ ✲ ✡s ♣♦❧í✌✠❝✡s ❞❡ ♣❡ss♦✡❧ q✉✡♥✌♦ à q✉✡❧✠❢✠❝✡çã♦✱ ✡♣❡r❢❡✠ç♦✡♠❡♥✲

✌♦✱ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣r♦❢✠ss✠♦♥✡❧ ❡ ❝♦♥❞✠çõ❡s ❞❡ ✌r✡❜✡❧❤♦❀

✮ ✲ ✡ ✡❞❡q✉✡çã♦ ❞✡ ✠♥❢r✡❡s✌r✉✌✉r✡ ❢ís✠❝✡ às ♥♦r♠✡s ❞❡ r❡❢❡rê♥❝✠✡❀

✮✏ ✲ ♦ ♣❧✡♥❡✖✡♠❡♥✌♦ ❡ ✡ ✡✉✌♦✡✈✡❧✠✡çã♦ q✉✡♥✌♦ ✡♦s ♣r♦❝❡ss♦s✱ r❡✲

s✉❧✌✡❞♦s✱ ❡❢✠❝✠ê♥❝✠✡ ❡ ❡❢✠❝á❝✠✡ ❞♦ ♣r♦✖❡✌♦ ♣❡❞✡❣ó❣✠❝♦ ❡ ❞✡ ♣r♦♣♦s✌✡

s♦❝✠♦❡❞✉❝✡✌✠✈✡❀

✮✏✏ ✲ ✡s ♣♦❧í✌✠❝✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣✡r✡ ♦s ✡❞♦❧❡s❝❡♥✌❡s ❡ s✉✡s ❢✡✲

♠í❧✠✡s❀

✮✏✏✏ ✲ ✡ ✡✌❡♥çã♦ ✠♥✌❡❣r✡❧ à s✡ú❞❡ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢♦r♠✠❞✡✲

❞❡ ❝♦♠ ✡s ❞✠r❡✌r✠③❡s ❞♦ ✡r✌✳ ✻✵ ❞❡s✌✡ ✓❡✠❀ ❡

✏❳ ✲ ✡ s✉s✌❡♥✌✡❜✠❧✠❞✡❞❡ ❢✠♥✡♥❝❡✠r✡✳

✒r✌✳ ✗✹✳ ✒ ✡✈✡❧✠✡çã♦ ❞♦s ♣r♦❣r✡♠✡s ✌❡rá ♣♦r ♦❜✖❡✌✠✈♦ ✈❡r✠❢✠❝✡r✱ ♥♦

♠í♥✠♠♦✱ ♦ ✡✌❡♥❞✠♠❡♥✌♦ ✡♦ q✉❡ ❞❡✌❡r♠✠♥✡♠ ♦s ✡r✌s✳ ✾✹✱ ✕✵✵✱ ✕✕✼✱ ✕✕✾✱

✕✗✵✱ ✕✗✸ ❡ ✕✗✹ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✒r✌✳ ✗✺✳ ✒ ✡✈✡❧✠✡çã♦ ❞♦s r❡s✉❧✌✡❞♦s ❞✡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉✲

❝✡✌✠✈✡ ✌❡rá ♣♦r ♦❜✖❡✌✠✈♦✱ ♥♦ ♠í♥✠♠♦✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✸✸

✏ ✲ ✈❡r✠❢✠❝✡r ✡ s✠✌✉✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♣ós ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠✲

❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ✌♦♠✡♥❞♦ ♣♦r ❜✡s❡ s✉✡s ♣❡rs♣❡❝✌✠✈✡s ❡❞✉❝✡❝✠♦✲

♥✡✠s✱ s♦❝✠✡✠s✱ ♣r♦❢✠ss✠♦♥✡✠s ❡ ❢✡♠✠❧✠✡r❡s❀ ❡

✏✏ ✲ ✈❡r✠❢✠❝✡r r❡✠♥❝✠❞ê♥❝✠✡ ❞❡ ♣rá✌✠❝✡ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✳

✒r✌✳ ✗✻✳ ✜s r❡s✉❧✌✡❞♦s ❞✡ ✡✈✡❧✠✡çã♦ s❡rã♦ ✉✌✠❧✠③✡❞♦s ♣✡r✡✿

✏ ✲ ♣❧✡♥❡✖✡♠❡♥✌♦ ❞❡ ♠❡✌✡s ❡ ❡❧❡✠çã♦ ❞❡ ♣r✠♦r✠❞✡❞❡s ❞♦ ✍✠s✌❡♠✡ ❞❡

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡ s❡✉ ❢✠♥✡♥❝✠✡♠❡♥✌♦❀

✏✏ ✲ r❡❡s✌r✉✌✉r✡çã♦ ❡✴♦✉ ✡♠♣❧✠✡çã♦ ❞✡ r❡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡✲

❞✉❝✡✌✠✈♦✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s ♥❡❝❡ss✠❞✡❞❡s ❞✠✡❣♥♦s✌✠❝✡❞✡s❀

✏✏✏ ✲ ✡❞❡q✉✡çã♦ ❞♦s ♦❜✖❡✌✠✈♦s ❡ ❞✡ ♥✡✌✉r❡③✡ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦✲

❡❞✉❝✡✌✠✈♦ ♣r❡s✌✡❞♦ ♣❡❧✡s ❡♥✌✠❞✡❞❡s ✡✈✡❧✠✡❞✡s❀

✏✮ ✲ ❝❡❧❡❜r✡çã♦ ❞❡ ✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝♦♠ ✈✠s✌✡s à ❝♦rr❡✲

çã♦ ❞❡ ♣r♦❜❧❡♠✡s ❞✠✡❣♥♦s✌✠❝✡❞♦s ♥✡ ✡✈✡❧✠✡çã♦❀

✮ ✲ r❡❢♦rç♦ ❞❡ ❢✠♥✡♥❝✠✡♠❡♥✌♦ ♣✡r✡ ❢♦r✌✡❧❡❝❡r ✡ r❡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✲

✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✮✏ ✲ ♠❡❧❤♦r✡r ❡ ✡♠♣❧✠✡r ✡ ❝✡♣✡❝✠✌✡çã♦ ❞♦s ♦♣❡r✡❞♦r❡s ❞♦ ✍✠s✌❡♠✡

❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦❀ ❡

✮✏✏ ✲ ♦s ❡❢❡✠✌♦s ❞♦ ✡r✌✳ ✾✺ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵

✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s r❡❝♦♠❡♥❞✡çõ❡s ♦r✠❣✠♥✡❞✡s ❞✡ ✡✈✡❧✠✡çã♦ ❞❡✈❡rã♦

✠♥❞✠❝✡r ♣r✡③♦ ♣✡r✡ s❡✉ ❝✉♠♣r✠♠❡♥✌♦ ♣♦r ♣✡r✌❡ ❞✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ ❡ ❞♦s ❣❡s✌♦r❡s ✡✈✡❧✠✡❞♦s✱ ✡♦ ❢✠♠ ❞♦ q✉✡❧ ❡s✌✡rã♦ s✉✖❡✠✌♦s às

♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✡r✌✳ ✗✔ ❞❡s✌✡ ✓❡✠✳

✒r✌✳ ✗✼✳ ✒s ✠♥❢♦r♠✡çõ❡s ♣r♦❞✉③✠❞✡s ✡ ♣✡r✌✠r ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡

✏♥❢♦r♠✡çõ❡s s♦❜r❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ s❡rã♦ ✉✌✠❧✠③✡❞✡s ♣✡r✡

s✉❜s✠❞✠✡r ✡ ✡✈✡❧✠✡çã♦✱ ♦ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦✱ ✡ ❣❡s✌ã♦ ❡ ♦ ❢✠♥✡♥❝✠✡♠❡♥✌♦

❞♦s ✍✠s✌❡♠✡s ✘✡❝✠♦♥✡❧✱ ❉✠s✌r✠✌✡❧✱ ✎s✌✡❞✉✡✠s ❡♦✉♥✠❝✠♣✡✠s ❞❡ ✒✌❡♥❞✠✲

♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✳
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❉❛ �❡s♣♦♥s❛❜✐❧✐③❛çã♦ ☛♦s✥❡s✟♦r❡s✱

❖♣❡r❛☛♦r❡s ❡♦♥✟✐☛❛☛❡s ☛❡❡✟❡♥☛✐♠❡♥✟♦

✒r✌✳ ✗✔✳ ✘♦ ❝✡s♦ ❞♦ ❞❡sr❡s♣❡✠✌♦✱ ♠❡s♠♦ q✉❡ ♣✡r❝✠✡❧✱ ♦✉ ❞♦ ♥ã♦ ❝✉♠✲

♣r✠♠❡♥✌♦ ✠♥✌❡❣r✡❧ às ❞✠r❡✌r✠③❡s ❡ ❞❡✌❡r♠✠♥✡çõ❡s ❞❡s✌✡ ✓❡✠✱ ❡♠ ✌♦❞✡s ✡s

❡s❢❡r✡s✱ sã♦ s✉✖❡✠✌♦s✿

✏ ✲ ❣❡s✌♦r❡s✱ ♦♣❡r✡❞♦r❡s ❡ s❡✉s ♣r❡♣♦s✌♦s ❡ ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✲

✌✡✠s às ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✠♥❝✠s♦ ✏ ❡ ♥♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✾✼ ❞✡ ✓❡✠ ♥♦

✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s✲

❝❡♥✌❡✮❀ ❡

✏✏ ✲ ❡♥✌✠❞✡❞❡s ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s✱ s❡✉s ❣❡s✌♦r❡s✱ ♦♣❡r✡❞♦r❡s ❡

♣r❡♣♦s✌♦s às ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥♦ ✠♥❝✠s♦ ✏✏ ❡ ♥♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✾✼ ❞✡

✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡✮✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s ♣r❡✈✠s✌✡s ♥❡s✌❡ ✡r✌✠❣♦ ❞✡r✲

✲s❡✲á ✡ ♣✡r✌✠r ❞✡ ✡♥á❧✠s❡ ❞❡ r❡❧✡✌ór✠♦ ❝✠r❝✉♥s✌✡♥❝✠✡❞♦ ❡❧✡❜♦r✡❞♦ ✡♣ós ✡s

✡✈✡❧✠✡çõ❡s✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ q✉❡ ❞❡✌❡r♠✠♥✡♠ ♦s ✡r✌s✳ ✕✾✕ ✡ ✕✾✼✱ ✗✗✺

✡ ✗✗✼✱ ✗✸✵ ✡ ✗✸✻✱ ✗✹✸ ❡ ✗✹✺ ✡ ✗✹✼ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡

✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✒r✌✳ ✗✾✳ ✳q✉❡❧❡s q✉❡✱ ♠❡s♠♦ ♥ã♦ s❡♥❞♦ ✡❣❡♥✌❡s ♣ú❜❧✠❝♦s✱ ✠♥❞✉③✡♠ ♦✉

❝♦♥❝♦rr✡♠✱ s♦❜ q✉✡❧q✉❡r ❢♦r♠✡✱ ❞✠r❡✌✡ ♦✉ ✠♥❞✠r❡✌✡✱ ♣✡r✡ ♦ ♥ã♦ ❝✉♠♣r✠✲

♠❡♥✌♦ ❞❡s✌✡ ✓❡✠✱ ✡♣❧✠❝✡♠✲s❡✱ ♥♦ q✉❡ ❝♦✉❜❡r✱ ✡s ♣❡♥✡❧✠❞✡❞❡s ❞✠s♣♦s✌✡s

♥✡ ✓❡✠ ♥♦ ✔✳✹✗✾✱ ❞❡ ✗ ❞❡ ✖✉♥❤♦ ❞❡ ✕✾✾✗✱ q✉❡ ❞✠s♣õ❡ s♦❜r❡ ✡s s✡♥çõ❡s

✡♣❧✠❝á✈❡✠s ✡♦s ✡❣❡♥✌❡s ♣ú❜❧✠❝♦s ♥♦s ❝✡s♦s ❞❡ ❡♥r✠q✉❡❝✠♠❡♥✌♦ ✠❧í❝✠✌♦ ♥♦

❡①❡r❝í❝✠♦ ❞❡ ♠✡♥❞✡✌♦✱ ❝✡r❣♦✱ ❡♠♣r❡❣♦ ♦✉ ❢✉♥çã♦ ♥✡ ✡❞♠✠♥✠s✌r✡çã♦ ♣ú✲

❜❧✠❝✡ ❞✠r❡✌✡✱ ✠♥❞✠r❡✌✡ ♦✉ ❢✉♥❞✡❝✠♦♥✡❧ ❡ ❞á ♦✉✌r✡s ♣r♦✈✠❞ê♥❝✠✡s ✭✓❡✠ ❞❡

✏♠♣r♦❜✠❞✡❞❡ ✒❞♠✠♥✠s✌r✡✌✠✈✡✮✳
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❉♦ ❛✐♥❛♥❝✐❛♠❡♥✟♦ ❡ ☛❛s ♦r✐♦r✐☛❛☛❡s

✒r✌✳ ✸✵✳ ✜ ✍✠♥✡s❡ s❡rá ❝♦❢✠♥✡♥❝✠✡❞♦ ❝♦♠ r❡❝✉rs♦s ❞♦s ♦rç✡♠❡♥✌♦s

❢✠s❝✡❧ ❡ ❞✡ s❡❣✉r✠❞✡❞❡ s♦❝✠✡❧✱ ✡❧é♠ ❞❡ ♦✉✌r✡s ❢♦♥✌❡s✳

➜ ✕➸ ✭✮✎☛✒❉✜✮✳

➜ ✗➸ ✜s ❡♥✌❡s ❢❡❞❡r✡❞♦s q✉❡ ✌❡♥❤✡♠ ✠♥s✌✠✌✉í❞♦ s❡✉s s✠s✌❡♠✡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ✌❡rã♦ ✡❝❡ss♦ ✡♦s r❡❝✉rs♦s ♥✡ ❢♦r♠✡ ❞❡ ✌r✡♥s❢❡✲

rê♥❝✠✡ ✡❞♦✌✡❞✡ ♣❡❧♦s ór❣ã♦s ✠♥✌❡❣r✡♥✌❡s ❞♦ ✍✠♥✡s❡✳

➜ ✸➸ ✜s ❡♥✌❡s ❢❡❞❡r✡❞♦s ❜❡♥❡❢✠❝✠✡❞♦s ❝♦♠ r❡❝✉rs♦s ❞♦s ♦rç✡♠❡♥✌♦s

❞♦s ór❣ã♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡s ♣♦❧í✌✠❝✡s ✠♥✌❡❣r✡♥✌❡s ❞♦ ✍✠♥✡s❡✱ ♦✉ ❞❡

♦✉✌r✡s ❢♦♥✌❡s✱ ❡s✌ã♦ s✉✖❡✠✌♦s às ♥♦r♠✡s ❡ ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ ♠♦♥✠✌♦r✡✲

♠❡♥✌♦ ❡s✌✡❜❡❧❡❝✠❞♦s ♣❡❧✡s ✠♥s✌â♥❝✠✡s ❞♦s ór❣ã♦s ❞✡s ♣♦❧í✌✠❝✡s s❡✌♦r✠✡✠s

❡♥✈♦❧✈✠❞✡s✱ s❡♠ ♣r❡✖✉í③♦ ❞♦ ❞✠s♣♦s✌♦ ♥♦s ✠♥❝✠s♦s ✏❳ ❡ ❳ ❞♦ ✡r✌✳ ✹➸✱ ♥♦s

✠♥❝✠s♦s ✮ ❡ ✮✏ ❞♦ ✡r✌✳ ✺➸ ❡ ♥♦ ✡r✌✳ ✻➸ ❞❡s✌✡ ✓❡✠✳

✒r✌✳ ✸✕✳ ✜s ✟♦♥s❡❧❤♦s ❞❡ ❉✠r❡✠✌♦s✱ ♥✡s ✸ ✭✌rês✮ ❡s❢❡r✡s ❞❡ ❣♦✈❡r♥♦✱ ❞❡✲

❢✠♥✠rã♦✱ ✡♥✉✡❧♠❡♥✌❡✱ ♦ ♣❡r❝❡♥✌✉✡❧ ❞❡ r❡❝✉rs♦s ❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✡ s❡r❡♠ ✡♣❧✠❝✡❞♦s ♥♦ ❢✠♥✡♥❝✠✡♠❡♥✌♦ ❞✡s

✡çõ❡s ♣r❡✈✠s✌✡s ♥❡s✌✡ ✓❡✠✱ ❡♠ ❡s♣❡❝✠✡❧ ♣✡r✡ ❝✡♣✡❝✠✌✡çã♦✱ s✠s✌❡♠✡s ❞❡

✠♥❢♦r♠✡çã♦ ❡ ❞❡ ✡✈✡❧✠✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s ❡♥✌❡s ❢❡❞❡r✡❞♦s ❜❡♥❡❢✠❝✠✡❞♦s ❝♦♠ r❡❝✉rs♦s ❞♦

✛✉♥❞♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♣✡r✡ ✡çõ❡s ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ♣r❡s✌✡rã♦ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ♦ ❞❡s❡♠♣❡♥❤♦

❞❡ss✡s ✡çõ❡s ♣♦r ♠❡✠♦ ❞♦ ✍✠s✌❡♠✡ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ✒✌❡♥❞✠♠❡♥✌♦

✍♦❝✠♦❡❞✉❝✡✌✠✈♦✳

✒r✌✳ ✸✗✳ ✒ ✓❡✠ ♥♦ ✼✳✺✻✵✱ ❞❡ ✕✾ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✔✻✱ ♣✡ss✡ ✡ ✈✠❣♦r✡r

❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❧✌❡r✡çõ❡s✿

✢✒r✌✳ ✺➸ ✜s r❡❝✉rs♦s ❞♦ ✛✉♥✡❞ s❡rã♦ ❞❡s✌✠♥✡❞♦s✿

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳



✶✸✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

❳ ✲ às ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s ✠♥✌❡❣r✡♥✌❡s ❞♦

✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮✳

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳➈ ✭✘❛✮

✢✒r✌✳ ✺➸✲✒✳ ✒ ✍❡❝r❡✌✡r✠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✚♦❧í✌✠❝✡s s♦❜r❡ ❉r♦❣✡s ✭✍❡♥✡❞✮✱

ór❣ã♦ ❣❡s✌♦r ❞♦ ✛✉♥❞♦ ✘✡❝✠♦♥✡❧ ✒♥✌✠❞r♦❣✡s ✭✛✉♥✡❞✮✱ ♣♦❞❡rá ❢✠♥✡♥✲

❝✠✡r ♣r♦✖❡✌♦s ❞✡s ❡♥✌✠❞✡❞❡s ❞♦ ✍✠♥✡s❡ ❞❡s❞❡ q✉❡✿

✏ ✲ ♦ ❡♥✌❡ ❢❡❞❡r✡❞♦ ❞❡ ✈✠♥❝✉❧✡çã♦ ❞✡ ❡♥✌✠❞✡❞❡ q✉❡ s♦❧✠❝✠✌✡ ♦ r❡❝✉rs♦

♣♦ss✉✡ ♦ r❡s♣❡❝✌✠✈♦ ✚❧✡♥♦ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✡♣r♦✲

✈✡❞♦❀

✏✏ ✲ ✡s ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s ✠♥✌❡❣r✡♥✲

✌❡s ❞♦ ✍✠♥✡s❡ q✉❡ s♦❧✠❝✠✌❡♠ r❡❝✉rs♦s ✌❡♥❤✡♠ ♣✡r✌✠❝✠♣✡❞♦ ❞✡ ✡✈✡❧✠✡✲

çã♦ ♥✡❝✠♦♥✡❧ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✏✏✏ ✲ ♦ ♣r♦✖❡✌♦ ✡♣r❡s❡♥✌✡❞♦ ❡s✌❡✖✡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦s ♣r❡ss✉♣♦s✌♦s ❞✡

✚♦❧í✌✠❝✡ ✘✡❝✠♦♥✡❧ s♦❜r❡ ❉r♦❣✡s ❡ ❧❡❣✠s❧✡çã♦ ❡s♣❡❝í❢✠❝✡✳➈

✒r✌✳ ✸✸✳ ✒ ✓❡✠ ♥♦ ✼✳✾✾✔✱ ❞❡ ✕✕ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✕✾✾✵✱ ♣✡ss✡ ✡ ✈✠❣♦r✡r

✡❝r❡s❝✠❞✡ ❞♦ s❡❣✉✠♥✌❡ ✡r✌✳ ✕✾✲✒✿

✢✒r✌✳ ✕✾✲✒✳ ✜ ✟♦❞❡❢✡✌ ♣♦❞❡rá ♣r✠♦r✠③✡r ♣r♦✖❡✌♦s ❞✡s ❡♥✌✠❞✡❞❡s ✠♥✌❡✲

❣r✡♥✌❡s ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮

❞❡s❞❡ q✉❡✿

✏ ✲ ♦ ❡♥✌❡ ❢❡❞❡r✡❞♦ ❞❡ ✈✠♥❝✉❧✡çã♦ ❞✡ ❡♥✌✠❞✡❞❡ q✉❡ s♦❧✠❝✠✌✡ ♦ r❡❝✉rs♦

♣♦ss✉✡ ♦ r❡s♣❡❝✌✠✈♦ ✚❧✡♥♦ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✡♣r♦✲

✈✡❞♦❀

✏✏ ✲ ✡s ❡♥✌✠❞✡❞❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s ✠♥✌❡❣r✡♥✲

✌❡s ❞♦ ✍✠♥✡s❡ q✉❡ s♦❧✠❝✠✌❡♠ r❡❝✉rs♦s ✌❡♥❤✡♠ s❡ s✉❜♠❡✌✠❞♦ à ✡✈✡✲

❧✠✡çã♦ ♥✡❝✠♦♥✡❧ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✳➈

✒r✌✳ ✸✹✳ ✜ ✡r✌✳ ✗➸ ❞✡ ✓❡✠ ♥♦ ✺✳✺✸✼✱ ❞❡ ✗✕ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✻✔✱ ♣✡ss✡

✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ➜ ✸➸✿

✢✒r✌✳ ✗➸ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✸✼

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✸➸ ✜ ❢✉♥❞♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✡r✌✳ ✕➸ ♣♦❞❡rá ❢✠♥✡♥❝✠✡r✱ ♥✡ ❢♦r♠✡ ❞✡s

r❡s♦❧✉çõ❡s ❞❡ s❡✉ ❝♦♥s❡❧❤♦ ❞❡❧✠❜❡r✡✌✠✈♦✱ ♣r♦❣r✡♠✡s ❡ ♣r♦✖❡✌♦s ❞❡ ❡❞✉✲

❝✡çã♦ ❜ás✠❝✡ r❡❧✡✌✠✈♦s ✡♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉✲

❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ❞❡s❞❡ q✉❡✿

✏ ✲ ♦ ❡♥✌❡ ❢❡❞❡r✡❞♦ q✉❡ s♦❧✠❝✠✌✡r ♦ r❡❝✉rs♦ ♣♦ss✉✡ ♦ r❡s♣❡❝✌✠✈♦ ✚❧✡✲

♥♦ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✡♣r♦✈✡❞♦❀

✏✏ ✲ ✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✈✠♥❝✉❧✡❞✡s ✡♦ ❡♥✌❡ ❢❡❞❡r✡❞♦ q✉❡

s♦❧✠❝✠✌✡r ♦ r❡❝✉rs♦ ✌❡♥❤✡♠ s❡ s✉❜♠❡✌✠❞♦ à ✡✈✡❧✠✡çã♦ ♥✡❝✠♦♥✡❧ ❞♦

✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀ ❡

✏✏✏ ✲ ♦ ❡♥✌❡ ❢❡❞❡r✡❞♦ ✌❡♥❤✡ ✡ss✠♥✡❞♦ ♦ ✚❧✡♥♦ ❞❡ ♦❡✌✡s ✟♦♠♣r♦✲

♠✠ss♦ ☛♦❞♦s ♣❡❧✡ ✎❞✉❝✡çã♦ ❡ ❡❧✡❜♦r✡❞♦ ♦ r❡s♣❡❝✌✠✈♦ ✚❧✡♥♦ ❞❡

✒çõ❡s ✒r✌✠❝✉❧✡❞✡s ✭✚✒❛✮✳➈ ✭✘❛✮

❚✎✏✑✒✗ ✛✛

✦✧ ❛①✮❝✉✬ã✫ ❞✧★s✮❞✩❞✧★ ✡✫❝✩✫✮❞✉❝✧t✩✈✧★

❈�✁✂✄☎✆✝ ✞

❉✐s♣♦s✐çõ❡s✥❡r❛✐s

✒r✌✳ ✸✺✳ ✒ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s r❡❣❡r✲s❡✲á ♣❡❧♦s s❡✲

❣✉✠♥✌❡s ♣r✠♥❝í♣✠♦s✿

✏ ✲ ❧❡❣✡❧✠❞✡❞❡✱ ♥ã♦ ♣♦❞❡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ r❡❝❡❜❡r ✌r✡✌✡♠❡♥✌♦ ♠✡✠s

❣r✡✈♦s♦ ❞♦ q✉❡ ♦ ❝♦♥❢❡r✠❞♦ ✡♦ ✡❞✉❧✌♦❀

✏✏ ✲ ❡①❝❡♣❝✠♦♥✡❧✠❞✡❞❡ ❞✡ ✠♥✌❡r✈❡♥çã♦ ✖✉❞✠❝✠✡❧ ❡ ❞✡ ✠♠♣♦s✠çã♦ ❞❡

♠❡❞✠❞✡s✱ ❢✡✈♦r❡❝❡♥❞♦✲s❡ ♠❡✠♦s ❞❡ ✡✉✌♦❝♦♠♣♦s✠çã♦ ❞❡ ❝♦♥❢❧✠✌♦s❀

✏✏✏ ✲ ♣r✠♦r✠❞✡❞❡ ✡ ♣rá✌✠❝✡s ♦✉ ♠❡❞✠❞✡s q✉❡ s❡✖✡♠ r❡s✌✡✉r✡✌✠✈✡s ❡✱

s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ✡✌❡♥❞✡♠ às ♥❡❝❡ss✠❞✡❞❡s ❞✡s ✈í✌✠♠✡s❀

✏✮ ✲ ♣r♦♣♦r❝✠♦♥✡❧✠❞✡❞❡ ❡♠ r❡❧✡çã♦ à ♦❢❡♥s✡ ❝♦♠❡✌✠❞✡❀



✶✸✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✮ ✲ ❜r❡✈✠❞✡❞❡ ❞✡ ♠❡❞✠❞✡ ❡♠ r❡s♣♦s✌✡ ✡♦ ✡✌♦ ❝♦♠❡✌✠❞♦✱ ❡♠ ❡s♣❡❝✠✡❧

♦ r❡s♣❡✠✌♦ ✡♦ q✉❡ ❞✠s♣õ❡ ♦ ✡r✌✳ ✕✗✗ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦

❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮❀

✮✏ ✲ ✠♥❞✠✈✠❞✉✡❧✠③✡çã♦✱ ❝♦♥s✠❞❡r✡♥❞♦✲s❡ ✡ ✠❞✡❞❡✱ ❝✡♣✡❝✠❞✡❞❡s ❡ ❝✠r✲

❝✉♥s✌â♥❝✠✡s ♣❡ss♦✡✠s ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

✮✏✏ ✲ ♠í♥✠♠✡ ✠♥✌❡r✈❡♥çã♦✱ r❡s✌r✠✌✡ ✡♦ ♥❡❝❡ssár✠♦ ♣✡r✡ ✡ r❡✡❧✠③✡çã♦

❞♦s ♦❜✖❡✌✠✈♦s ❞✡ ♠❡❞✠❞✡❀

✮✏✏✏ ✲ ♥ã♦ ❞✠s❝r✠♠✠♥✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♥♦✌✡❞✡♠❡♥✌❡ ❡♠ r✡③ã♦

❞❡ ❡✌♥✠✡✱ ❣ê♥❡r♦✱ ♥✡❝✠♦♥✡❧✠❞✡❞❡✱ ❝❧✡ss❡ s♦❝✠✡❧✱ ♦r✠❡♥✌✡çã♦ r❡❧✠❣✠♦s✡✱

♣♦❧í✌✠❝✡ ♦✉ s❡①✉✡❧✱ ♦✉ ✡ss♦❝✠✡çã♦ ♦✉ ♣❡r✌❡♥❝✠♠❡♥✌♦ ✡ q✉✡❧q✉❡r ♠✠✲

♥♦r✠✡ ♦✉ s✌✡✌✉s❀ ❡

✏❳ ✲ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞♦s ✈í♥❝✉❧♦s ❢✡♠✠❧✠✡r❡s ❡ ❝♦♠✉♥✠✌ár✠♦s ♥♦

♣r♦❝❡ss♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✳

❈�✁✂✄☎✆✝ ✞✞

❉♦s ♦r♦❝❡☛✐♠❡♥✟♦s

✒r✌✳ ✸✻✳ ✒ ❝♦♠♣❡✌ê♥❝✠✡ ♣✡r✡ ✖✉r✠s❞✠❝✠♦♥✡r ✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s

s♦❝✠♦❡❞✉❝✡✌✠✈✡s s❡❣✉❡ ♦ ❞❡✌❡r♠✠♥✡❞♦ ♣❡❧♦ ✡r✌✳ ✕✹✻ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡

✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✒r✌✳ ✸✼✳ ✒ ❞❡❢❡s✡ ❡ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ✠♥✌❡r✈✠rã♦✱ s♦❜ ♣❡♥✡ ❞❡ ♥✉❧✠✲

❞✡❞❡✱ ♥♦ ♣r♦❝❡❞✠♠❡♥✌♦ ✖✉❞✠❝✠✡❧ ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱

✡ss❡❣✉r✡❞✡s ✡♦s s❡✉s ♠❡♠❜r♦s ✡s ♣r❡rr♦❣✡✌✠✈✡s ♣r❡✈✠s✌✡s ♥✡ ✓❡✠ ♥♦

✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱

♣♦❞❡♥❞♦ r❡q✉❡r❡r ✡s ♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ✡❞❡q✉✡r ✡ ❡①❡❝✉çã♦

✡♦s ❞✠✌✡♠❡s ❧❡❣✡✠s ❡ r❡❣✉❧✡♠❡♥✌✡r❡s✳

✒r✌✳ ✸✔✳ ✒s ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦✱ ❞❡ ✡❞✈❡r✌ê♥❝✠✡ ❡ ❞❡ r❡♣✡r✡çã♦ ❞♦

❞✡♥♦✱ q✉✡♥❞♦ ✡♣❧✠❝✡❞✡s ❞❡ ❢♦r♠✡ ✠s♦❧✡❞✡✱ s❡rã♦ ❡①❡❝✉✌✡❞✡s ♥♦s ♣ró✲

♣r✠♦s ✡✉✌♦s ❞♦ ♣r♦❝❡ss♦ ❞❡ ❝♦♥❤❡❝✠♠❡♥✌♦✱ r❡s♣❡✠✌✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s

✡r✌s✳ ✕✹✸ ❡ ✕✹✹ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✸✾

✒r✌✳ ✸✾✳ ✚✡r✡ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡ ♣r❡s✌✡çã♦ ❞❡

s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡✱ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✱ s❡♠✠❧✠❜❡r❞✡❞❡ ♦✉ ✠♥✌❡r♥✡✲

çã♦✱ s❡rá ❝♦♥s✌✠✌✉í❞♦ ♣r♦❝❡ss♦ ❞❡ ❡①❡❝✉çã♦ ♣✡r✡ ❝✡❞✡ ✡❞♦❧❡s❝❡♥✌❡✱ r❡s✲

♣❡✠✌✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✕✹✸ ❡ ✕✹✹ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦

❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❡ ❝♦♠ ✡✉✌✉✡çã♦ ❞✡s

s❡❣✉✠♥✌❡s ♣❡ç✡s✿

✏ ✲ ❞♦❝✉♠❡♥✌♦s ❞❡ ❝✡rá✌❡r ♣❡ss♦✡❧ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡①✠s✌❡♥✌❡s ♥♦

♣r♦❝❡ss♦ ❞❡ ❝♦♥❤❡❝✠♠❡♥✌♦✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♦s q✉❡ ❝♦♠♣r♦✈❡♠ s✉✡

✠❞✡❞❡❀ ❡

✏✏ ✲ ✡s ✠♥❞✠❝✡❞✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ s❡♠♣r❡ q✉❡ ❤♦✉✈❡r ♥❡✲

❝❡ss✠❞✡❞❡ ❡✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✿

✡✮ ❝ó♣✠✡ ❞✡ r❡♣r❡s❡♥✌✡çã♦❀

❜✮ ❝ó♣✠✡ ❞✡ ❝❡r✌✠❞ã♦ ❞❡ ✡♥✌❡❝❡❞❡♥✌❡s❀

❝✮ ❝ó♣✠✡ ❞✡ s❡♥✌❡♥ç✡ ♦✉ ✡❝ór❞ã♦❀ ❡

❞✮ ❝ó♣✠✡ ❞❡ ❡s✌✉❞♦s ✌é❝♥✠❝♦s r❡✡❧✠③✡❞♦s ❞✉r✡♥✌❡ ✡ ❢✡s❡ ❞❡ ❝♦✲

♥❤❡❝✠♠❡♥✌♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✚r♦❝❡❞✠♠❡♥✌♦ ✠❞ê♥✌✠❝♦ s❡rá ♦❜s❡r✈✡❞♦ ♥✡ ❤✠♣ó✌❡s❡

❞❡ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡ ❡♠ s❡❞❡ ❞❡ r❡♠✠ssã♦✱ ❝♦♠♦ ❢♦r♠✡ ❞❡ s✉s♣❡♥sã♦ ❞♦

♣r♦❝❡ss♦✳

✒r✌✳ ✹✵✳ ✒✉✌✉✡❞✡s ✡s ♣❡ç✡s✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡♥❝✡♠✠♥❤✡rá✱

✠♠❡❞✠✡✌✡♠❡♥✌❡✱ ❝ó♣✠✡ ✠♥✌❡❣r✡❧ ❞♦ ❡①♣❡❞✠❡♥✌❡ ✡♦ ór❣ã♦ ❣❡s✌♦r ❞♦ ✡✌❡♥✲

❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ s♦❧✠❝✠✌✡♥❞♦ ❞❡s✠❣♥✡çã♦ ❞♦ ♣r♦❣r✡♠✡ ♦✉ ❞✡

✉♥✠❞✡❞❡ ❞❡ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡✳

✒r✌✳ ✹✕✳ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞✡rá ✈✠s✌✡s ❞✡ ♣r♦♣♦s✌✡ ❞❡ ♣❧✡♥♦ ✠♥✲

❞✠✈✠❞✉✡❧ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✡r✌✳ ✺✸ ❞❡s✌✡ ✓❡✠ ✡♦ ❞❡❢❡♥s♦r ❡ ✡♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦ ♣❡❧♦ ♣r✡③♦ s✉❝❡ss✠✈♦ ❞❡ ✸ ✭✌rês✮ ❞✠✡s✱ ❝♦♥✌✡❞♦s ❞♦ r❡❝❡❜✠♠❡♥✌♦

❞✡ ♣r♦♣♦s✌✡ ❡♥❝✡♠✠♥❤✡❞✡ ♣❡❧✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✕➸ ✜ ❞❡❢❡♥s♦r ❡ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rã♦ r❡q✉❡r❡r✱ ❡ ♦ ☞✉✠③

❞✡ ✎①❡❝✉çã♦ ♣♦❞❡rá ❞❡✌❡r♠✠♥✡r✱ ❞❡ ♦❢í❝✠♦✱ ✡ r❡✡❧✠③✡çã♦ ❞❡ q✉✡❧q✉❡r



✶✹✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✡✈✡❧✠✡çã♦ ♦✉ ♣❡rí❝✠✡ q✉❡ ❡♥✌❡♥❞❡r❡♠ ♥❡❝❡ssár✠✡s ♣✡r✡ ❝♦♠♣❧❡♠❡♥✌✡çã♦

❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✳

➜ ✗➸ ✒ ✠♠♣✉❣♥✡çã♦ ♦✉ ❝♦♠♣❧❡♠❡♥✌✡çã♦ ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱ r❡q✉❡✲

r✠❞✡ ♣❡❧♦ ❞❡❢❡♥s♦r ♦✉ ♣❡❧♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡✈❡rá s❡r ❢✉♥❞✡♠❡♥✲

✌✡❞✡✱ ♣♦❞❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ✠♥❞❡❢❡r✠✲❧✡✱ s❡ ❡♥✌❡♥❞❡r ✠♥s✉❢✠✲

❝✠❡♥✌❡ ✡ ♠♦✌✠✈✡çã♦✳

➜ ✸➸ ✒❞♠✠✌✠❞✡ ✡ ✠♠♣✉❣♥✡çã♦✱ ♦✉ s❡ ❡♥✌❡♥❞❡r q✉❡ ♦ ♣❧✡♥♦ é ✠♥✡❞❡q✉✡✲

❞♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡s✠❣♥✡rá✱ s❡ ♥❡❝❡ssár✠♦✱ ✡✉❞✠ê♥❝✠✡ ❞✡ q✉✡❧

❝✠❡♥✌✠❢✠❝✡rá ♦ ❞❡❢❡♥s♦r✱ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

➜ ✹➸ ✒ ✠♠♣✉❣♥✡çã♦ ♥ã♦ s✉s♣❡♥❞❡rá ✡ ❡①❡❝✉çã♦ ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱

s✡❧✈♦ ❞❡✌❡r♠✠♥✡çã♦ ✖✉❞✠❝✠✡❧ ❡♠ ❝♦♥✌rár✠♦✳

➜ ✺➸ ✛✠♥❞♦ ♦ ♣r✡③♦ s❡♠ ✠♠♣✉❣♥✡çã♦✱ ❝♦♥s✠❞❡r✡r✲s❡✲á ♦ ♣❧✡♥♦ ✠♥❞✠✈✠✲

❞✉✡❧ ❤♦♠♦❧♦❣✡❞♦✳

✒r✌✳ ✹✗✳ ✒s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✱ ❞❡ s❡♠✠✲

❧✠❜❡r❞✡❞❡ ❡ ❞❡ ✠♥✌❡r♥✡çã♦ ❞❡✈❡rã♦ s❡r r❡✡✈✡❧✠✡❞✡s ♥♦ ♠á①✠♠♦ ✡ ❝✡❞✡ ✻

✭s❡✠s✮ ♠❡s❡s✱ ♣♦❞❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ s❡ ♥❡❝❡ssár✠♦✱ ❞❡s✠❣♥✡r

✡✉❞✠ê♥❝✠✡✱ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ✕✵ ✭❞❡③✮ ❞✠✡s✱ ❝✠❡♥✌✠❢✠❝✡♥❞♦ ♦ ❞❡❢❡♥s♦r✱

♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♦ ✡❞♦✲

❧❡s❝❡♥✌❡ ❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

➜ ✕➸ ✒ ✡✉❞✠ê♥❝✠✡ s❡rá ✠♥s✌r✉í❞✡ ❝♦♠ ♦ r❡❧✡✌ór✠♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞♦

♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❜r❡ ✡ ❡✈♦❧✉çã♦ ❞♦ ♣❧✡♥♦ ❞❡ q✉❡ ✌r✡✌✡ ♦

✡r✌✳ ✺✗ ❞❡s✌✡ ✓❡✠ ❡ ❝♦♠ q✉✡❧q✉❡r ♦✉✌r♦ ♣✡r❡❝❡r ✌é❝♥✠❝♦ r❡q✉❡r✠❞♦ ♣❡❧✡s

♣✡r✌❡s ❡ ❞❡❢❡r✠❞♦ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳

➜ ✗➸ ✒ ❣r✡✈✠❞✡❞❡ ❞♦ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ♦s ✡♥✌❡❝❡❞❡♥✌❡s ❡ ♦ ✌❡♠♣♦ ❞❡

❞✉r✡çã♦ ❞✡ ♠❡❞✠❞✡ ♥ã♦ sã♦ ❢✡✌♦r❡s q✉❡✱ ♣♦r s✠✱ ✖✉s✌✠❢✠q✉❡♠ ✡ ♥ã♦ s✉❜s✲

✌✠✌✉✠çã♦ ❞✡ ♠❡❞✠❞✡ ♣♦r ♦✉✌r✡ ♠❡♥♦s ❣r✡✈❡✳

➜ ✸➸ ✟♦♥s✠❞❡r✡✲s❡ ♠✡✠s ❣r✡✈❡ ✡ ✠♥✌❡r♥✡çã♦✱ ❡♠ r❡❧✡çã♦ ✡ ✌♦❞✡s ✡s ❞❡✲

♠✡✠s ♠❡❞✠❞✡s✱ ❡ ♠✡✠s ❣r✡✈❡ ✡ s❡♠✠❧✠❜❡r❞✡❞❡✱ ❡♠ r❡❧✡çã♦ às ♠❡❞✠❞✡s ❞❡

♠❡✠♦ ✡❜❡r✌♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✹✶

✒r✌✳ ✹✸✳ ✒ r❡✡✈✡❧✠✡çã♦ ❞✡ ♠✡♥✉✌❡♥çã♦✱ ❞✡ s✉❜s✌✠✌✉✠çã♦ ♦✉ ❞✡ s✉s✲

♣❡♥sã♦ ❞✡s ♠❡❞✠❞✡s ❞❡ ♠❡✠♦ ✡❜❡r✌♦ ♦✉ ❞❡ ♣r✠✈✡çã♦ ❞✡ ❧✠❜❡r❞✡❞❡ ❡ ❞♦

r❡s♣❡❝✌✠✈♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧ ♣♦❞❡ s❡r s♦❧✠❝✠✌✡❞✡ ✡ q✉✡❧q✉❡r ✌❡♠♣♦✱ ✡

♣❡❞✠❞♦ ❞✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ❞♦ ❞❡❢❡♥s♦r✱ ❞♦♦✠✲

♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡ s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✳

➜ ✕➸ ☞✉s✌✠❢✠❝✡ ♦ ♣❡❞✠❞♦ ❞❡ r❡✡✈✡❧✠✡çã♦✱ ❡♥✌r❡ ♦✉✌r♦s ♠♦✌✠✈♦s✿

✏ ✲ ♦ ❞❡s❡♠♣❡♥❤♦ ✡❞❡q✉✡❞♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♠ ❜✡s❡ ♥♦ s❡✉ ♣❧✡♥♦

❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥❞✠✈✠❞✉✡❧✱ ✡♥✌❡s ❞♦ ♣r✡③♦ ❞✡ r❡✡✈✡❧✠✡çã♦ ♦❜r✠❣✡✲

✌ór✠✡❀

✏✏ ✲ ✡ ✠♥✡❞✡♣✌✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♦ ♣r♦❣r✡♠✡ ❡ ♦ r❡✠✌❡r✡❞♦ ❞❡s✲

❝✉♠♣r✠♠❡♥✌♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧❀ ❡

✏✏✏ ✲ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ♠♦❞✠❢✠❝✡çã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞♦ ♣❧✡♥♦ ✠♥❞✠✲

✈✠❞✉✡❧ q✉❡ ✠♠♣♦r✌❡♠ ❡♠ ♠✡✠♦r r❡s✌r✠çã♦ ❞✡ ❧✠❜❡r❞✡❞❡ ❞♦ ✡❞♦❧❡s✲

❝❡♥✌❡✳

➜ ✗➸ ✒ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rá ✠♥❞❡❢❡r✠r ♦ ♣❡❞✠❞♦✱ ❞❡ ♣r♦♥✌♦✱ s❡

❡♥✌❡♥❞❡r ✠♥s✉❢✠❝✠❡♥✌❡ ✡ ♠♦✌✠✈✡çã♦✳

➜ ✸➸ ✒❞♠✠✌✠❞♦ ♦ ♣r♦❝❡ss✡♠❡♥✌♦ ❞♦ ♣❡❞✠❞♦✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱

s❡ ♥❡❝❡ssár✠♦✱ ❞❡s✠❣♥✡rá ✡✉❞✠ê♥❝✠✡✱ ♦❜s❡r✈✡♥❞♦ ♦ ♣r✠♥❝í♣✠♦ ❞♦ ➜ ✕➸ ❞♦

✡r✌✳ ✹✗ ❞❡s✌✡ ✓❡✠✳

➜ ✹➸ ✒ s✉❜s✌✠✌✉✠çã♦ ♣♦r ♠❡❞✠❞✡ ♠✡✠s ❣r✡✈♦s✡ s♦♠❡♥✌❡ ♦❝♦rr❡rá ❡♠

s✠✌✉✡çõ❡s ❡①❝❡♣❝✠♦♥✡✠s✱ ✡♣ós ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦ ❧❡❣✡❧✱ ✠♥❝❧✉s✠✈❡ ♥✡ ❤✠✲

♣ó✌❡s❡ ❞♦ ✠♥❝✠s♦ ✏✏✏ ❞♦ ✡r✌✳ ✕✗✗ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡

✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❡ ❞❡✈❡ s❡r✿

✏ ✲ ❢✉♥❞✡♠❡♥✌✡❞✡ ❡♠ ♣✡r❡❝❡r ✌é❝♥✠❝♦❀

✏✏ ✲ ♣r❡❝❡❞✠❞✡ ❞❡ ♣ré✈✠✡ ✡✉❞✠ê♥❝✠✡✱ ❡ ♥♦s ✌❡r♠♦s ❞♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✹✗

❞❡s✌✡ ✓❡✠✳

✒r✌✳ ✹✹✳ ✘✡ ❤✠♣ó✌❡s❡ ❞❡ s✉❜s✌✠✌✉✠çã♦ ❞✡ ♠❡❞✠❞✡ ♦✉ ♠♦❞✠❢✠❝✡çã♦ ❞✡s

✡✌✠✈✠❞✡❞❡s ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ r❡♠❡✌❡rá ♦ ✠♥✲

✌❡✠r♦ ✌❡♦r ❞✡ ❞❡❝✠sã♦ à ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✡ss✠♠



✶✹✷ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

❝♦♠♦ ✡s ♣❡ç✡s q✉❡ ❡♥✌❡♥❞❡r r❡❧❡✈✡♥✌❡s à ♥♦✈✡ s✠✌✉✡çã♦ ✖✉rí❞✠❝✡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✘♦ ❝✡s♦ ❞❡ ✡ s✉❜s✌✠✌✉✠çã♦ ❞✡ ♠❡❞✠❞✡ ✠♠♣♦r✌✡r ❡♠

✈✠♥❝✉❧✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡ ♦✉✌r♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♦ ♣❧✡♥♦

✠♥❞✠✈✠❞✉✡❧ ❡ ♦ ❤✠s✌ór✠❝♦ ❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡ ❞❡✈❡rã♦ ✡❝♦♠♣✡✲

♥❤✡r ✡ ✌r✡♥s❢❡rê♥❝✠✡✳

✒r✌✳ ✹✺✳ ✍❡✱ ♥♦ ✌r✡♥s❝✉rs♦ ❞✡ ❡①❡❝✉çã♦✱ s♦❜r❡✈✠❡r s❡♥✌❡♥ç✡ ❞❡ ✡♣❧✠❝✡✲

çã♦ ❞❡ ♥♦✈✡ ♠❡❞✠❞✡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♣r♦❝❡❞❡rá à ✉♥✠❢✠❝✡çã♦✱

♦✉✈✠❞♦s✱ ♣r❡✈✠✡♠❡♥✌❡✱ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ♦ ❞❡❢❡♥s♦r✱ ♥♦ ♣r✡③♦ ❞❡

✸ ✭✌rês✮ ❞✠✡s s✉❝❡ss✠✈♦s✱ ❞❡❝✠❞✠♥❞♦✲s❡ ❡♠ ✠❣✉✡❧ ♣r✡③♦✳

➜ ✕➸ ➱ ✈❡❞✡❞♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡✌❡r♠✠♥✡r r❡✠♥í❝✠♦ ❞❡ ❝✉♠♣r✠✲

♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ♦✉ ❞❡✠①✡r ❞❡ ❝♦♥s✠❞❡r✡r ♦s ♣r✡③♦s

♠á①✠♠♦s✱ ❡ ❞❡ ❧✠❜❡r✡çã♦ ❝♦♠♣✉❧sór✠✡ ♣r❡✈✠s✌♦s ♥✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸

❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❡①❝❡✌✉✡❞✡

✡ ❤✠♣ó✌❡s❡ ❞❡ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡ ♣♦r ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♣r✡✌✠❝✡❞♦ ❞✉r✡♥✌❡ ✡

❡①❡❝✉çã♦✳

➜ ✗➸ ➱ ✈❡❞✡❞♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ✡♣❧✠❝✡r ♥♦✈✡ ♠❡❞✠❞✡ ❞❡ ✠♥✌❡r✲

♥✡çã♦✱ ♣♦r ✡✌♦s ✠♥❢r✡❝✠♦♥✡✠s ♣r✡✌✠❝✡❞♦s ✡♥✌❡r✠♦r♠❡♥✌❡✱ ✡ ✡❞♦❧❡s❝❡♥✌❡

q✉❡ ✖á ✌❡♥❤✡ ❝♦♥❝❧✉í❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❞❡ss✡

♥✡✌✉r❡③✡✱ ♦✉ q✉❡ ✌❡♥❤✡ s✠❞♦ ✌r✡♥s❢❡r✠❞♦ ♣✡r✡ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡

♠❡♥♦s r✠❣♦r♦s✡✱ s❡♥❞♦ ✌✡✠s ✡✌♦s ✡❜s♦r✈✠❞♦s ♣♦r ✡q✉❡❧❡s ✡♦s q✉✡✠s s❡

✠♠♣ss ✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❡①✌r❡♠✡✳

✒r✌✳ ✹✻✳ ✒ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ s❡rá ❞❡❝❧✡r✡❞✡ ❡①✌✠♥✌✡✿

✏ ✲ ♣❡❧✡ ♠♦r✌❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

✏✏ ✲ ♣❡❧✡ r❡✡❧✠③✡çã♦ ❞❡ s✉✡ ❢✠♥✡❧✠❞✡❞❡❀

✏✏✏ ✲ ♣❡❧✡ ✡♣❧✠❝✡çã♦ ❞❡ ♣❡♥✡ ♣r✠✈✡✌✠✈✡ ❞❡ ❧✠❜❡r❞✡❞❡✱ ✡ s❡r ❝✉♠♣r✠✲

❞✡ ❡♠ r❡❣✠♠❡ ❢❡❝❤✡❞♦ ♦✉ s❡♠✠✡❜❡r✌♦✱ ❡♠ ❡①❡❝✉çã♦ ♣r♦✈✠sór✠✡ ♦✉

❞❡❢✠♥✠✌✠✈✡❀

✏✮ ✲ ♣❡❧✡ ❝♦♥❞✠çã♦ ❞❡ ❞♦❡♥ç✡ ❣r✡✈❡✱ q✉❡ ✌♦r♥❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ✠♥❝✡✲

♣✡③ ❞❡ s✉❜♠❡✌❡r✲s❡ ✡♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡❀ ❡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✹✸

✮ ✲ ♥✡s ❞❡♠✡✠s ❤✠♣ó✌❡s❡s ♣r❡✈✠s✌✡s ❡♠ ❧❡✠✳

➜ ✕➸ ✘♦ ❝✡s♦ ❞❡ ♦ ♠✡✠♦r ❞❡ ✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s✱ ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞❡

♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ r❡s♣♦♥❞❡r ✡ ♣r♦❝❡ss♦✲❝r✠♠❡✱ ❝✡❜❡rá à ✡✉✌♦r✠✲

❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❞❡❝✠❞✠r s♦❜r❡ ❡✈❡♥✌✉✡❧ ❡①✌✠♥çã♦ ❞✡ ❡①❡❝✉çã♦✱ ❝✠❡♥✌✠❢✠✲

❝✡♥❞♦ ❞✡ ❞❡❝✠sã♦ ♦ ✖✉í③♦ ❝r✠♠✠♥✡❧ ❝♦♠♣❡✌❡♥✌❡✳

➜ ✗➸ ✎♠ q✉✡❧q✉❡r ❝✡s♦✱ ♦ ✌❡♠♣♦ ❞❡ ♣r✠sã♦ ❝✡✉✌❡❧✡r ♥ã♦ ❝♦♥✈❡r✌✠❞✡ ❡♠

♣❡♥✡ ♣r✠✈✡✌✠✈✡ ❞❡ ❧✠❜❡r❞✡❞❡ ❞❡✈❡ s❡r ❞❡s❝♦♥✌✡❞♦ ❞♦ ♣r✡③♦ ❞❡ ❝✉♠♣r✠✲

♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✳

✒r✌✳ ✹✼✳ ✜♠✡♥❞✡❞♦ ❞❡ ❜✉s❝✡ ❡ ✡♣r❡❡♥sã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✌❡rá ✈✠❣ê♥❝✠✡

♠á①✠♠✡ ❞❡ ✻ ✭s❡✠s✮ ♠❡s❡s✱ ✡ ❝♦♥✌✡r ❞✡ ❞✡✌✡ ❞✡ ❡①♣❡❞✠çã♦✱ ♣♦❞❡♥❞♦✱ s❡

♥❡❝❡ssár✠♦✱ s❡r r❡♥♦✈✡❞♦✱ ❢✉♥❞✡♠❡♥✌✡❞✡♠❡♥✌❡✳

✒r✌✳ ✹✔✳ ✜ ❞❡❢❡♥s♦r✱ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s❡✉s ♣✡✠s

♦✉ r❡s♣♦♥sá✈❡❧ ♣♦❞❡rã♦ ♣♦s✌✉❧✡r r❡✈✠sã♦ ✖✉❞✠❝✠✡❧ ❞❡ q✉✡❧q✉❡r s✡♥çã♦

❞✠s❝✠♣❧✠♥✡r ✡♣❧✠❝✡❞✡✱ ♣♦❞❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ s✉s♣❡♥❞❡r ✡ ❡①❡✲

❝✉çã♦ ❞✡ s✡♥çã♦ ✡✌é ❞❡❝✠sã♦ ❢✠♥✡❧ ❞♦ ✠♥❝✠❞❡♥✌❡✳

➜ ✕➸ ✚♦s✌✉❧✡❞✡ ✡ r❡✈✠sã♦ ✡♣ós ♦✉✈✠❞✡ ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦❧❡❣✠✡❞✡ q✉❡ ✡♣❧✠✲

❝♦✉ ✡ s✡♥çã♦ ❡ ❤✡✈❡♥❞♦ ♣r♦✈✡s ✡ ♣r♦❞✉③✠r ❡♠ ✡✉❞✠ê♥❝✠✡✱ ♣r♦❝❡❞❡rá ♦

♠✡❣✠s✌r✡❞♦ ♥✡ ❢♦r♠✡ ❞♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✹✗ ❞❡s✌✡ ✓❡✠✳

➜ ✗➸ ➱ ✈❡❞✡❞✡ ✡ ✡♣❧✠❝✡çã♦ ❞❡ s✡♥çã♦ ❞✠s❝✠♣❧✠♥✡r ❞❡ ✠s♦❧✡♠❡♥✌♦ ✡

✡❞♦❧❡s❝❡♥✌❡ ✠♥✌❡r♥♦✱ ❡①❝❡✌♦ s❡✖✡ ❡ss✡ ✠♠♣r❡s❝✠♥❞í✈❡❧ ♣✡r✡ ❣✡r✡♥✌✠✡ ❞✡

s❡❣✉r✡♥ç✡ ❞❡ ♦✉✌r♦s ✠♥✌❡r♥♦s ♦✉ ❞♦ ♣ró♣r✠♦ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ s❡✖✡

✠♠♣♦s✌✡ ✡ s✡♥çã♦✱ s❡♥❞♦ ♥❡❝❡ssár✠✡ ✡✠♥❞✡ ❝♦♠✉♥✠❝✡çã♦ ✡♦ ❞❡❢❡♥s♦r✱ ✡♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡♠ ✡✌é ✗✹ ✭✈✠♥✌❡ ❡ q✉✡✌r♦✮

❤♦r✡s✳

❈�✁✂✄☎✆✝ ✞✞✞

❉♦s❉✐r❡✐✟♦s ✥♥☛✐✈✐☛✉❛✐s

✒r✌✳ ✹✾✳ ✍ã♦ ❞✠r❡✠✌♦s ❞♦ ✡❞♦❧❡s❝❡♥✌❡ s✉❜♠❡✌✠❞♦ ✡♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡

♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ ♦✉✌r♦s ♣r❡✈✠s✌♦s ❡♠ ❧❡✠✿



✶✹✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏ ✲ s❡r ✡❝♦♠♣✡♥❤✡❞♦ ♣♦r s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧ ❡ ♣♦r s❡✉ ❞❡❢❡♥✲

s♦r✱ ❡♠ q✉✡❧q✉❡r ❢✡s❡ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦ ✡❞♠✠♥✠s✌r✡✌✠✈♦ ♦✉ ✖✉❞✠❝✠✡❧❀

✏✏ ✲ s❡r ✠♥❝❧✉í❞♦ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ♠❡✠♦ ✡❜❡r✌♦ q✉✡♥❞♦ ✠♥❡①✠s✌✠r

✈✡❣✡ ♣✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ ❞❡ ♣r✠✈✡çã♦ ❞✡ ❧✠❜❡r❞✡❞❡✱ ❡①✲

❝❡✌♦ ♥♦s ❝✡s♦s ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ❝♦♠❡✌✠❞♦ ♠❡❞✠✡♥✌❡ ❣r✡✈❡ ✡♠❡✡ç✡

♦✉ ✈✠♦❧ê♥❝✠✡ à ♣❡ss♦✡✱ q✉✡♥❞♦ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá s❡r ✠♥✌❡r♥✡❞♦

❡♠ ✳♥✠❞✡❞❡ ♠✡✠s ♣ró①✠♠✡ ❞❡ s❡✉ ❧♦❝✡❧ ❞❡ r❡s✠❞ê♥❝✠✡❀

✏✏✏ ✲ s❡r r❡s♣❡✠✌✡❞♦ ❡♠ s✉✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱ ✠♥✌✠♠✠❞✡❞❡✱ ❧✠❜❡r❞✡❞❡ ❞❡

♣❡♥s✡♠❡♥✌♦ ❡ r❡❧✠❣✠ã♦ ❡ ❡♠ ✌♦❞♦s ♦s ❞✠r❡✠✌♦s ♥ã♦ ❡①♣r❡ss✡♠❡♥✌❡

❧✠♠✠✌✡❞♦s ♥✡ s❡♥✌❡♥ç✡❀

✏✮ ✲ ♣❡✌✠❝✠♦♥✡r✱ ♣♦r ❡s❝r✠✌♦ ♦✉ ✈❡r❜✡❧♠❡♥✌❡✱ ❞✠r❡✌✡♠❡♥✌❡ ✡ q✉✡❧✲

q✉❡r ✡✉✌♦r✠❞✡❞❡ ♦✉ ór❣ã♦ ♣ú❜❧✠❝♦✱ ❞❡✈❡♥❞♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ s❡r

r❡s♣♦♥❞✠❞♦ ❡♠ ✡✌é ✕✺ ✭q✉✠♥③❡✮ ❞✠✡s❀

✮ ✲ s❡r ✠♥❢♦r♠✡❞♦✱ ✠♥❝❧✉s✠✈❡ ♣♦r ❡s❝r✠✌♦✱ ❞✡s ♥♦r♠✡s ❞❡ ♦r❣✡♥✠③✡✲

çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ✌✡♠❜é♠ ❞✡s

♣r❡✈✠sõ❡s ❞❡ ♥✡✌✉r❡③✡ ❞✠s❝✠♣❧✠♥✡r❀

✮✏ ✲ r❡❝❡❜❡r✱ s❡♠♣r❡ q✉❡ s♦❧✠❝✠✌✡r✱ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ❡✈♦❧✉çã♦

❞❡ s❡✉ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱ ♣✡r✌✠❝✠♣✡♥❞♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ❞❡ s✉✡

❡❧✡❜♦r✡çã♦ ❡✱ s❡ ❢♦r ♦ ❝✡s♦✱ r❡✡✈✡❧✠✡çã♦❀

✮✏✏ ✲ r❡❝❡❜❡r ✡ss✠s✌ê♥❝✠✡ ✠♥✌❡❣r✡❧ à s✉✡ s✡ú❞❡✱ ❝♦♥❢♦r♠❡ ♦ ❞✠s♣♦s✌♦

♥♦ ✡r✌✳ ✻✵ ❞❡s✌✡ ✓❡✠❀ ❡

✮✏✏✏ ✲ ✌❡r ✡✌❡♥❞✠♠❡♥✌♦ ❣✡r✡♥✌✠❞♦ ❡♠ ❝r❡❝❤❡ ❡ ♣ré✲❡s❝♦❧✡ ✡♦s ❢✠❧❤♦s

❞❡ ✵ ✭③❡r♦✮ ✡ ✺ ✭❝✠♥❝♦✮ ✡♥♦s✳

➜ ✕➸ ✒s ❣✡r✡♥✌✠✡s ♣r♦❝❡ss✉✡✠s ❞❡s✌✠♥✡❞✡s ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡✉✌♦r ❞❡ ✡✌♦

✠♥❢r✡❝✠♦♥✡❧ ♣r❡✈✠s✌✡s ♥✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ✡♣❧✠❝✡♠✲s❡ ✠♥✌❡❣r✡❧♠❡♥✌❡ ♥✡ ❡①❡❝✉çã♦

❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱ ✠♥❝❧✉s✠✈❡ ♥♦ â♠❜✠✌♦ ✡❞♠✠♥✠s✌r✡✌✠✈♦✳

➜ ✗➸ ✒ ♦❢❡r✌✡ ✠rr❡❣✉❧✡r ❞❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦

❡♠ ♠❡✠♦ ✡❜❡r✌♦ ♥ã♦ ♣♦❞❡rá s❡r ✠♥✈♦❝✡❞✡ ❝♦♠♦ ♠♦✌✠✈♦ ♣✡r✡ ✡♣❧✠❝✡çã♦

♦✉ ♠✡♥✉✌❡♥çã♦ ❞❡ ♠❡❞✠❞✡ ❞❡ ♣r✠✈✡çã♦ ❞✡ ❧✠❜❡r❞✡❞❡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✹✺

✒r✌✳ ✺✵✳ ✍❡♠ ♣r❡✖✉í③♦ ❞♦ ❞✠s♣♦s✌♦ ♥♦ ➜ ✕➸ ❞♦ ✡r✌✳ ✕✗✕ ❞✡ ✓❡✠ ♥♦

✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱

✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ ❞❡ ♣r✠✈✡çã♦ ❞✡ ❧✠❜❡r❞✡✲

❞❡ ♣♦❞❡rá ✡✉✌♦r✠③✡r ✡ s✡í❞✡✱ ♠♦♥✠✌♦r✡❞✡✱ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦s ❝✡s♦s ❞❡

✌r✡✌✡♠❡♥✌♦ ♠é❞✠❝♦✱ ❞♦❡♥ç✡ ❣r✡✈❡ ♦✉ ❢✡❧❡❝✠♠❡♥✌♦✱ ❞❡✈✠❞✡♠❡♥✌❡ ❝♦♠✲

♣r♦✈✡❞♦s✱ ❞❡ ♣✡✠✱ ♠ã❡✱ ❢✠❧❤♦✱ ❝s♥✖✉❣❡✱ ❝♦♠♣✡♥❤❡✠r♦ ♦✉ ✠r♠ã♦✱ ❝♦♠

✠♠❡❞✠✡✌✡ ❝♦♠✉♥✠❝✡çã♦ ✡♦ ✖✉í③♦ ❝♦♠♣❡✌❡♥✌❡✳

✒r✌✳ ✺✕✳ ✒ ❞❡❝✠sã♦ ✖✉❞✠❝✠✡❧ r❡❧✡✌✠✈✡ à ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉✲

❝✡✌✠✈✡ s❡rá ♣r♦❢❡r✠❞✡ ✡♣ós ♠✡♥✠❢❡s✌✡çã♦ ❞♦ ❞❡❢❡♥s♦r ❡ ❞♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✳

❈�✁✂✄☎✆✝ ✞❈

❉♦ ♦❧❛♥♦ ✥♥☛✐✈✐☛✉❛❧ ☛❡❡✟❡♥☛✐♠❡♥✟♦ ♦♦✥❡✮

✒r✌✳ ✺✗✳ ✜ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱ ❡♠ r❡❣✠♠❡ ❞❡

♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡✱ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✱ s❡♠✠❧✠❜❡r❞✡❞❡

♦✉ ✠♥✌❡r♥✡çã♦✱ ❞❡♣❡♥❞❡rá ❞❡ ✚❧✡♥♦ ✏♥❞✠✈✠❞✉✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✭✚✏✒✮✱

✠♥s✌r✉♠❡♥✌♦ ❞❡ ♣r❡✈✠sã♦✱ r❡❣✠s✌r♦ ❡ ❣❡s✌ã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ✡ s❡r❡♠ ❞❡✲

s❡♥✈♦❧✈✠❞✡s ❝♦♠ ♦ ✡❞♦❧❡s❝❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ✚✏✒ ❞❡✈❡rá ❝♦♥✌❡♠♣❧✡r ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞♦s ♣✡✠s ♦✉

r❡s♣♦♥sá✈❡✠s✱ ♦s q✉✡✠s ✌ê♠ ♦ ❞❡✈❡r ❞❡ ❝♦♥✌r✠❜✉✠r ❝♦♠ ♦ ♣r♦❝❡ss♦ r❡s✲

s♦❝✠✡❧✠③✡❞♦r ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ s❡♥❞♦ ❡ss❡s ♣✡ssí✈❡✠s ❞❡ r❡s♣♦♥s✡❜✠❧✠③✡çã♦

✡❞♠✠♥✠s✌r✡✌✠✈✡✱ ♥♦s ✌❡r♠♦s ❞♦ ✡r✌✳ ✗✹✾ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦

❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ❝✠✈✠❧ ❡ ❝r✠♠✠♥✡❧✳

✒r✌✳ ✺✸✳ ✜ ✚✏✒ s❡rá ❡❧✡❜♦r✡❞♦ s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ❡q✉✠♣❡ ✌é❝✲

♥✠❝✡ ❞♦ r❡s♣❡❝✌✠✈♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ❝♦♠ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❡❢❡✲

✌✠✈✡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❞❡ s✉✡ ❢✡♠í❧✠✡✱ r❡♣r❡s❡♥✌✡❞✡ ♣♦r s❡✉s ♣✡✠s ♦✉

r❡s♣♦♥sá✈❡❧✳

✒r✌✳ ✺✹✳ ✟♦♥s✌✡rã♦ ❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✱ ♥♦ ♠í♥✠♠♦✿

✏ ✲ ♦s r❡s✉❧✌✡❞♦s ❞✡ ✡✈✡❧✠✡çã♦ ✠♥✌❡r❞✠s❝✠♣❧✠♥✡r❀

✏✏ ✲ ♦s ♦❜✖❡✌✠✈♦s ❞❡❝❧✡r✡❞♦s ♣❡❧♦ ✡❞♦❧❡s❝❡♥✌❡❀



✶✹✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✏✏✏ ✲ ✡ ♣r❡✈✠sã♦ ❞❡ s✉✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ✠♥✌❡❣r✡çã♦ s♦❝✠✡❧ ❡✴♦✉ ❝✡♣✡✲

❝✠✌✡çã♦ ♣r♦❢✠ss✠♦♥✡❧❀

✏✮ ✲ ✡✌✠✈✠❞✡❞❡s ❞❡ ✠♥✌❡❣r✡çã♦ ❡ ✡♣♦✠♦ à ❢✡♠í❧✠✡❀

✮ ✲ ❢♦r♠✡s ❞❡ ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ❢✡♠í❧✠✡ ♣✡r✡ ❡❢❡✌✠✈♦ ❝✉♠♣r✠♠❡♥✌♦

❞♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧❀ ❡

✮✏ ✲ ✡s ♠❡❞✠❞✡s ❡s♣❡❝í❢✠❝✡s ❞❡ ✡✌❡♥çã♦ à s✉✡ s✡ú❞❡✳

✒r✌✳ ✺✺✳ ✚✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♠❡❞✠❞✡s ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡ ♦✉ ❞❡

✠♥✌❡r♥✡çã♦✱ ♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧ ❝♦♥✌❡rá✱ ✡✠♥❞✡✿

✏ ✲ ✡ ❞❡s✠❣♥✡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♠✡✠s ✡❞❡q✉✡❞♦ ♣✡r✡

♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡❀

✏✏ ✲ ✡ ❞❡❢✠♥✠çã♦ ❞✡s ✡✌✠✈✠❞✡❞❡s ✠♥✌❡r♥✡s ❡ ❡①✌❡r♥✡s✱ ✠♥❞✠✈✠❞✉✡✠s ♦✉

❝♦❧❡✌✠✈✡s✱ ❞✡s q✉✡✠s ♦ ✡❞♦❧❡s❝❡♥✌❡ ♣♦❞❡rá ♣✡r✌✠❝✠♣✡r❀ ❡

✏✏✏ ✲ ✡ ❢✠①✡çã♦ ❞✡s ♠❡✌✡s ♣✡r✡ ♦ ✡❧❝✡♥❝❡ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡

✡✌✠✈✠❞✡❞❡s ❡①✌❡r♥✡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ✚✏✒ s❡rá ❡❧✡❜♦r✡❞♦ ♥♦ ♣r✡③♦ ❞❡ ✡✌é ✹✺ ✭q✉✡r❡♥✌✡

❡ ❝✠♥❝♦✮ ❞✠✡s ❞✡ ❞✡✌✡ ❞♦ ✠♥❣r❡ss♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦✳

✒r✌✳ ✺✻✳ ✚✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♠❡❞✠❞✡s ❞❡ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à

❝♦♠✉♥✠❞✡❞❡ ❡ ❞❡ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✱ ♦ ✚✏✒ s❡rá ❡❧✡❜♦r✡❞♦ ♥♦ ♣r✡③♦

❞❡ ✡✌é ✕✺ ✭q✉✠♥③❡✮ ❞✠✡s ❞♦ ✠♥❣r❡ss♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦ ♣r♦❣r✡♠✡ ❞❡

✡✌❡♥❞✠♠❡♥✌♦✳

✒r✌✳ ✺✼✳ ✚✡r✡ ✡ ❡❧✡❜♦r✡çã♦ ❞♦ ✚✏✒✱ ✡ ❞✠r❡çã♦ ❞♦ r❡s♣❡❝✌✠✈♦ ♣r♦❣r✡♠✡

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♣❡ss♦✡❧♠❡♥✌❡ ♦✉ ♣♦r ♠❡✠♦ ❞❡ ♠❡♠❜r♦ ❞✡ ❡q✉✠♣❡ ✌é❝✲

♥✠❝✡✱ ✌❡rá ✡❝❡ss♦ ✡♦s ✡✉✌♦s ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡ ✡♣✉r✡çã♦ ❞♦ ✡✌♦ ✠♥❢r✡✲

❝✠♦♥✡❧ ❡ ✡♦s ❞♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ ✡♣✉r✡çã♦ ❞❡ ♦✉✌r♦s ✡✌♦s ✠♥❢r✡❝✠♦♥✡✠s

✡✌r✠❜✉í❞♦s ✡♦ ♠❡s♠♦ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✕➸ ✜ ✡❝❡ss♦ ✡♦s ❞♦❝✉♠❡♥✌♦s ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡✈❡rá s❡r r❡✡❧✠③✡✲

❞♦ ♣♦r ❢✉♥❝✠♦♥ár✠♦ ❞✡ ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ❞❡✈✠❞✡♠❡♥✌❡ ❝r❡❞❡♥✲

❝✠✡❞♦ ♣✡r✡ ✌✡❧ ✡✌✠✈✠❞✡❞❡✱ ♦✉ ♣♦r ♠❡♠❜r♦ ❞✡ ❞✠r❡çã♦✱ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✹✼

❝♦♠ ✡s ♥♦r♠✡s ✡ s❡r❡♠ ❞❡❢✠♥✠❞✡s ♣❡❧♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ❞❡ ❢♦r♠✡ ✡

♣r❡s❡r✈✡r ♦ q✉❡ ❞❡✌❡r♠✠♥✡♠ ♦s ✡r✌s✳ ✕✹✸ ❡ ✕✹✹ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸

❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

➜ ✗➸ ✒ ❞✠r❡çã♦ ♣♦❞❡rá r❡q✉✠s✠✌✡r✱ ✡✠♥❞✡✿

✏ ✲ ✡♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❞❡ ❡♥s✠♥♦✱ ♦ ❤✠s✌ór✠❝♦ ❡s❝♦❧✡r ❞♦ ✡❞♦❧❡s❝❡♥✌❡

❡ ✡s ✡♥♦✌✡çõ❡s s♦❜r❡ ♦ s❡✉ ✡♣r♦✈❡✠✌✡♠❡♥✌♦❀

✏✏ ✲ ♦s ❞✡❞♦s s♦❜r❡ ♦ r❡s✉❧✌✡❞♦ ❞❡ ♠❡❞✠❞✡ ✡♥✌❡r✠♦r♠❡♥✌❡ ✡♣❧✠❝✡❞✡

❡ ❝✉♠♣r✠❞✡ ❡♠ ♦✉✌r♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦❀ ❡

✏✏✏ ✲ ♦s r❡s✉❧✌✡❞♦s ❞❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❡s♣❡❝✠✡❧✠③✡❞♦ ✡♥✌❡r✠♦r✳

✒r✌✳ ✺✔✳ ✚♦r ♦❝✡s✠ã♦ ❞✡ r❡✡✈✡❧✠✡çã♦ ❞✡ ♠❡❞✠❞✡✱ é ♦❜r✠❣✡✌ór✠✡ ✡ ✡♣r❡✲

s❡♥✌✡çã♦ ♣❡❧✡ ❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ r❡❧✡✌ór✠♦ ❞✡

❡q✉✠♣❡ ✌é❝♥✠❝✡ s♦❜r❡ ✡ ❡✈♦❧✉çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦

♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧✳

✒r✌✳ ✺✾✳ ✜ ✡❝❡ss♦ ✡♦ ♣❧✡♥♦ ✠♥❞✠✈✠❞✉✡❧ s❡rá r❡s✌r✠✌♦ ✡♦s s❡r✈✠❞♦r❡s ❞♦

r❡s♣❡❝✌✠✈♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ✡ s❡✉s ♣✡✠s ♦✉

r❡s♣♦♥sá✈❡❧✱ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ✡♦ ❞❡❢❡♥s♦r✱ ❡①❝❡✌♦ ❡①♣r❡ss✡ ✡✉✲

✌♦r✠③✡çã♦ ✖✉❞✠❝✠✡❧✳

❈�✁✂✄☎✆✝❈

❉❛❡✟❡♥çã♦ ✥♥✟❡❣r❛❧ ✠ ☞❛ú☛❡ ☛❡❡☛♦❧❡s❝❡♥✟❡

❡♠ ♦✉♠♣r✐♠❡♥✟♦ ☛❡s❡☛✐☛❛ ☞♦❝✐♦❡☛✉❝❛✟✐✈❛

☞✤✣✢� ✥

❉✛✜✁✒✜✛✑✏✂✜ ✙✂✄✗✛✜

✒r✌✳ ✻✵✳ ✒ ✡✌❡♥çã♦ ✠♥✌❡❣r✡❧ à s✡ú❞❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦ ✍✠s✌❡♠✡ ❞❡

✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ s❡❣✉✠rá ✡s s❡❣✉✠♥✌❡s ❞✠r❡✌r✠③❡s✿

✏ ✲ ♣r❡✈✠sã♦✱ ♥♦s ♣❧✡♥♦s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❡♠ ✌♦❞✡s

✡s ❡s❢❡r✡s✱ ❞✡ ✠♠♣❧✡♥✌✡çã♦ ❞❡ ✡çõ❡s ❞❡ ♣r♦♠♦çã♦ ❞✡ s✡ú❞❡✱ ❝♦♠ ♦

♦❜✖❡✌✠✈♦ ❞❡ ✠♥✌❡❣r✡r ✡s ✡çõ❡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱ ❡s✌✠♠✉❧✡♥❞♦ ✡ ✡✉✌♦✲



✶✹✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

♥♦♠✠✡✱ ✡ ♠❡❧❤♦r✠✡ ❞✡s r❡❧✡çõ❡s ✠♥✌❡r♣❡ss♦✡✠s ❡ ♦ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞❡

r❡❞❡s ❞❡ ✡♣♦✠♦ ✡♦s ✡❞♦❧❡s❝❡♥✌❡s ❡ s✉✡s ❢✡♠í❧✠✡s❀

✏✏ ✲ ✠♥❝❧✉sã♦ ❞❡ ✡çõ❡s ❡ s❡r✈✠ç♦s ♣✡r✡ ✡ ♣r♦♠♦çã♦✱ ♣r♦✌❡çã♦✱ ♣r❡✲

✈❡♥çã♦ ❞❡ ✡❣r✡✈♦s ❡ ❞♦❡♥ç✡s ❡ r❡❝✉♣❡r✡çã♦ ❞✡ s✡ú❞❡❀

✏✏✏ ✲ ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s ❡♠ s✡ú❞❡ ♠❡♥✌✡❧✱ ✠♥❝❧✉✠♥❞♦ ♦s r❡❧✡❝✠♦♥✡✲

❞♦s ✡♦ ✉s♦ ❞❡ á❧❝♦♦❧ ❡ ♦✉✌r✡s s✉❜s✌â♥❝✠✡s ♣s✠❝♦✡✌✠✈✡s✱ ❡ ✡✌❡♥çã♦ ✡♦s

✡❞♦❧❡s❝❡♥✌❡s ❝♦♠ ❞❡❢✠❝✠ê♥❝✠✡s❀

✏✮ ✲ ❞✠s♣♦♥✠❜✠❧✠③✡çã♦ ❞❡ ✡çõ❡s ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡ s❡①✉✡❧ ❡ r❡♣r♦✲

❞✉✌✠✈✡ ❡ à ♣r❡✈❡♥çã♦ ❞❡ ❞♦❡♥ç✡s s❡①✉✡❧♠❡♥✌❡ ✌r✡♥s♠✠ssí✈❡✠s❀

✮ ✲ ❣✡r✡♥✌✠✡ ❞❡ ✡❝❡ss♦ ✡ ✌♦❞♦s ♦s ♥í✈❡✠s ❞❡ ✡✌❡♥çã♦ à s✡ú❞❡✱ ♣♦r

♠❡✠♦ ❞❡ r❡❢❡rê♥❝✠✡ ❡ ❝♦♥✌r✡rr❡❢❡rê♥❝✠✡✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s ♥♦r♠✡s

❞♦ ✍✠s✌❡♠✡ Ú♥✠❝♦ ❞❡ ✍✡ú❞❡ ✭✍✳✍✮❀

✮✏ ✲ ❝✡♣✡❝✠✌✡çã♦ ❞✡s ❡q✉✠♣❡s ❞❡ s✡ú❞❡ ❡ ❞♦s ♣r♦❢✠ss✠♦♥✡✠s ❞✡s ❡♥✲

✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ❜❡♠ ❝♦♠♦ ❞✡q✉❡❧❡s q✉❡ ✡✌✉✡♠ ♥✡s ✉♥✠✲

❞✡❞❡s ❞❡ s✡ú❞❡ ❞❡ r❡❢❡rê♥❝✠✡ ✈♦❧✌✡❞✡s às ❡s♣❡❝✠❢✠❝✠❞✡❞❡s ❞❡ s✡ú❞❡

❞❡ss✡ ♣♦♣✉❧✡çã♦ ❡ ❞❡ s✉✡s ❢✡♠í❧✠✡s❀

✮✏✏ ✲ ✠♥❝❧✉sã♦✱ ♥♦s ✍✠s✌❡♠✡s ❞❡ ✏♥❢♦r♠✡çã♦ ❞❡ ✍✡ú❞❡ ❞♦ ✍✳✍✱

❜❡♠ ❝♦♠♦ ♥♦ ✍✠s✌❡♠✡ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦✲

❡❞✉❝✡✌✠✈♦✱ ❞❡ ❞✡❞♦s ❡ ✠♥❞✠❝✡❞♦r❡s ❞❡ s✡ú❞❡ ❞✡ ♣♦♣✉❧✡çã♦ ❞❡ ✡❞♦✲

❧❡s❝❡♥✌❡s ❡♠ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀ ❡

✮✏✏✏ ✲ ❡s✌r✉✌✉r✡çã♦ ❞✡s ✉♥✠❞✡❞❡s ❞❡ ✠♥✌❡r♥✡çã♦ ❝♦♥❢♦r♠❡ ✡s ♥♦r✲

♠✡s ❞❡ r❡❢❡rê♥❝✠✡ ❞♦ ✍✳✍ ❡ ❞♦ ✍✠♥✡s❡✱ ✈✠s✡♥❞♦ ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞✡s

♥❡❝❡ss✠❞✡❞❡s ❞❡ ✒✌❡♥çã♦ ❧ás✠❝✡✳

✒r✌✳ ✻✕✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ♦❢❡r❡ç✡♠ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦✲

❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦ ❡ ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡ ❞❡✈❡rã♦ ♣r❡s✌✡r ♦r✠❡♥✌✡✲

çõ❡s ✡♦s s♦❝✠♦❡❞✉❝✡♥❞♦s s♦❜r❡ ♦ ✡❝❡ss♦ ✡♦s s❡r✈✠ç♦s ❡ às ✉♥✠❞✡❞❡s ❞♦

✍✳✍✳

✒r✌✳ ✻✗✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ♦❢❡r❡ç✡♠ ♣r♦❣r✡♠✡s ❞❡ ♣r✠✈✡çã♦ ❞❡ ❧✠❜❡r✲

❞✡❞❡ ❞❡✈❡rã♦ ❝♦♥✌✡r ❝♦♠ ✉♠✡ ❡q✉✠♣❡ ♠í♥✠♠✡ ❞❡ ♣r♦❢✠ss✠♦♥✡✠s ❞❡ s✡ú✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✹✾

❞❡ ❝✉✖✡ ❝♦♠♣♦s✠çã♦ ❡s✌❡✖✡ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡s ♥♦r♠✡s ❞❡ r❡❢❡✲

rê♥❝✠✡ ❞♦ ✍✳✍✳

✒r✌✳ ✻✸✳ ✭✮✎☛✒❉✜✮✳

➜ ✕➸ ✜ ❢✠❧❤♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡ ♥✡s❝✠❞♦ ♥♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s r❡❢❡r✠❞♦s ♥♦

❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ♥ã♦ ✌❡rá ✌✡❧ ✠♥❢♦r♠✡çã♦ ❧✡♥ç✡❞✡ ❡♠ s❡✉ r❡❣✠s✌r♦ ❞❡

♥✡s❝✠♠❡♥✌♦✳

➜ ✗➸ ✍❡rã♦ ✡ss❡❣✉r✡❞✡s ✡s ❝♦♥❞✠çõ❡s ♥❡❝❡ssár✠✡s ♣✡r✡ q✉❡ ✡ ✡❞♦❧❡s✲

❝❡♥✌❡ s✉❜♠❡✌✠❞✡ à ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❞❡ ♣r✠✈✡çã♦ ❞❡

❧✠❜❡r❞✡❞❡ ♣❡r♠✡♥❡ç✡ ❝♦♠ ♦ s❡✉ ❢✠❧❤♦ ❞✉r✡♥✌❡ ♦ ♣❡rí♦❞♦ ❞❡ ✡♠✡♠❡♥✲

✌✡çã♦✳

☞✤✣✢� ✥✥

❉✒ ✒✘✂✙✚✛✎✂✙✘✒ ✗ ✒✚✒✔✂✜✓✂✙✘✂ ✓✒✎ ☛✄✗✙✜✘✒✄✙✒ ♦✂✙✘✗✔ ✂

✓✒✎ ❉✂✁✂✙✚✝✙✓✛✗ ✚✂ ✢✔✓✒✒✔ ✂ ✚✂ ✍✌✕✜✘⑧✙✓✛✗ ✚✜✛✓✒✗✘✛✠✗

✒r✌ ✻✹✳ ✜ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡

q✉❡ ✡♣r❡s❡♥✌❡ ✠♥❞í❝✠♦s ❞❡ ✌r✡♥s✌♦r♥♦ ♠❡♥✌✡❧✱ ❞❡ ❞❡❢✠❝✠ê♥❝✠✡ ♠❡♥✌✡❧✱

♦✉ ✡ss♦❝✠✡❞✡s✱ ❞❡✈❡rá s❡r ✡✈✡❧✠✡❞♦ ♣♦r ❡q✉✠♣❡ ✌é❝♥✠❝✡ ♠✉❧✌✠❞✠s❝✠♣❧✠♥✡r

❡ ♠✉❧✌✠ss❡✌♦r✠✡❧✳

➜ ✕➸ ✒s ❝♦♠♣❡✌ê♥❝✠✡s✱ ✡ ❝♦♠♣♦s✠çã♦ ❡ ✡ ✡✌✉✡çã♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡ ❞❡

q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡✈❡rã♦ s❡❣✉✠r✱ ❝♦♥✖✉♥✌✡♠❡♥✌❡✱ ✡s ♥♦r♠✡s ❞❡ r❡❢❡rê♥✲

❝✠✡ ❞♦ ✍✳✍ ❡ ❞♦ ✍✠♥✡s❡✱ ♥✡ ❢♦r♠✡ ❞♦ r❡❣✉❧✡♠❡♥✌♦✳

➜ ✗➸ ✒ ✡✈✡❧✠✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ s✉❜s✠❞✠✡rá ✡ ❡❧✡❜♦r✡çã♦ ❡ ❡①❡✲

❝✉çã♦ ❞✡ ✌❡r✡♣ê✉✌✠❝✡ ✡ s❡r ✡❞♦✌✡❞✡✱ ✡ q✉✡❧ s❡rá ✠♥❝❧✉í❞✡ ♥♦ ✚✏✒ ❞♦

✡❞♦❧❡s❝❡♥✌❡✱ ♣r❡✈❡♥❞♦✱ s❡ ♥❡❝❡ssár✠♦✱ ✡çõ❡s ✈♦❧✌✡❞✡s ♣✡r✡ ✡ ❢✡♠í❧✠✡✳

➜ ✸➸ ✒s ✠♥❢♦r♠✡çõ❡s ♣r♦❞✉③✠❞✡s ♥✡ ✡✈✡❧✠✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ sã♦

❝♦♥s✠❞❡r✡❞✡s s✠❣✠❧♦s✡s✳

➜ ✹➸ ✎①❝❡♣❝✠♦♥✡❧♠❡♥✌❡✱ ♦ ✖✉✠③ ♣♦❞❡rá s✉s♣❡♥❞❡r ✡ ❡①❡❝✉çã♦ ❞✡ ♠❡✲

❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ♦✉✈✠❞♦s ♦ ❞❡❢❡♥s♦r ❡ ♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❝♦♠

✈✠s✌✡s ✡ ✠♥❝❧✉✠r ♦ ✡❞♦❧❡s❝❡♥✌❡ ❡♠ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥çã♦ ✠♥✌❡❣r✡❧ à s✡ú✲



✶✺✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

❞❡ ♠❡♥✌✡❧ q✉❡ ♠❡❧❤♦r ✡✌❡♥❞✡ ✡♦s ♦❜✖❡✌✠✈♦s ✌❡r✡♣ê✉✌✠❝♦s ❡s✌✡❜❡❧❡❝✠❞♦s

♣✡r✡ ♦ s❡✉ ❝✡s♦ ❡s♣❡❝í❢✠❝♦✳

➜ ✺➸ ✍✉s♣❡♥s✡ ✡ ❡①❡❝✉çã♦ ❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ♦ ✖✉✠③ ❞❡s✠❣♥✡rá

♦ r❡s♣♦♥sá✈❡❧ ♣♦r ✡❝♦♠♣✡♥❤✡r ❡ ✠♥❢♦r♠✡r s♦❜r❡ ✡ ❡✈♦❧✉çã♦ ❞♦ ✡✌❡♥❞✠✲

♠❡♥✌♦ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✻➸ ✒ s✉s♣❡♥sã♦ ❞✡ ❡①❡❝✉çã♦ ❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ s❡rá ✡✈✡❧✠✡❞✡✱

♥♦ ♠í♥✠♠♦✱ ✡ ❝✡❞✡ ✻ ✭s❡✠s✮ ♠❡s❡s✳

➜ ✼➸ ✜ ✌r✡✌✡♠❡♥✌♦ ✡ q✉❡ s❡ s✉❜♠❡✌❡rá ♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá ♦❜s❡r✈✡r

♦ ♣r❡✈✠s✌♦ ♥✡ ✓❡✠ ♥♦ ✕✵✳✗✕✻✱ ❞❡ ✻ ❞❡ ✡❜r✠❧ ❞❡ ✗✵✵✕✱ q✉❡ ❞✠s♣õ❡ s♦❜r❡ ✡

♣r♦✌❡çã♦ ❡ ♦s ❞✠r❡✠✌♦s ❞✡s ♣❡ss♦✡s ♣♦r✌✡❞♦r✡s ❞❡ ✌r✡♥s✌♦r♥♦s ♠❡♥✌✡✠s ❡

r❡❞✠r❡❝✠♦♥✡ ♦ ♠♦❞❡❧♦ ✡ss✠s✌❡♥❝✠✡❧ ❡♠ s✡ú❞❡ ♠❡♥✌✡❧✳

➜ ✔➸ ✭✮✎☛✒❉✜✮✳

✒r✌✳ ✻✺✳ ✎♥q✉✡♥✌♦ ♥ã♦ ❝❡ss✡❞✡ ✡ ✖✉r✠s❞✠çã♦ ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡✱ ✡

✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✱ ♥✡s ❤✠♣ó✌❡s❡s ✌r✡✌✡❞✡s ♥♦ ✡r✌✳ ✻✹✱ ♣♦❞❡rá r❡♠❡✌❡r

❝ó♣✠✡ ❞♦s ✡✉✌♦s ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣✡r✡ ❡✈❡♥✌✉✡❧ ♣r♦♣♦s✠✌✉r✡ ❞❡

✠♥✌❡r❞✠çã♦ ❡ ♦✉✌r✡s ♣r♦✈✠❞ê♥❝✠✡s ♣❡r✌✠♥❡♥✌❡s✳

✒r✌✳ ✻✻✳ ✭✮✎☛✒❉✜✮✳

❈�✁✂✄☎✆✝❈✞

❉❛s✡✐s✐✟❛s ❛❡☛♦❧❡s❝❡♥✟❡

❡♠♦✉♠♣r✐♠❡♥✟♦ ☛❡s❡☛✐☛❛ ☛❡ ✥♥✟❡r♥❛çã♦

✒r✌✳ ✻✼✳ ✒ ✈✠s✠✌✡ ❞♦ ❝s♥✖✉❣❡✱ ❝♦♠♣✡♥❤❡✠r♦✱ ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡✠s✱ ♣✡✲

r❡♥✌❡s ❡ ✡♠✠❣♦s ✡ ✡❞♦❧❡s❝❡♥✌❡ ✡ q✉❡♠ ❢♦✠ ✡♣❧✠❝✡❞✡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉✲

❝✡✌✠✈✡ ❞❡ ✠♥✌❡r♥✡çã♦ ♦❜s❡r✈✡rá ❞✠✡s ❡ ❤♦rár✠♦s ♣ró♣r✠♦s ❞❡❢✠♥✠❞♦s ♣❡❧✡

❞✠r❡çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

✒r✌✳ ✻✔✳ ➱ ✡ss❡❣✉r✡❞♦ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❝✡s✡❞♦ ♦✉ q✉❡ ✈✠✈✡✱ ❝♦♠♣r♦✈✡✲

❞✡♠❡♥✌❡✱ ❡♠ ✉♥✠ã♦ ❡s✌á✈❡❧ ♦ ❞✠r❡✠✌♦ à ✈✠s✠✌✡ í♥✌✠♠✡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ✈✠s✠✌✡♥✌❡ s❡rá ✠❞❡♥✌✠❢✠❝✡❞♦ ❡ r❡❣✠s✌r✡❞♦ ♣❡❧✡ ❞✠r❡✲

çã♦ ❞♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ q✉❡ ❡♠✠✌✠rá ❞♦❝✉♠❡♥✌♦ ❞❡ ✠❞❡♥✌✠✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✺✶

❢✠❝✡çã♦✱ ♣❡ss♦✡❧ ❡ ✠♥✌r✡♥s❢❡rí✈❡❧✱ ❡s♣❡❝í❢✠❝♦ ♣✡r✡ ✡ r❡✡❧✠③✡çã♦ ❞✡ ✈✠s✠✌✡

í♥✌✠♠✡✳

✒r✌✳ ✻✾✳ ➱ ❣✡r✡♥✌✠❞♦ ✡♦s ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡

s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❞❡ ✠♥✌❡r♥✡çã♦ ♦ ❞✠r❡✠✌♦ ❞❡ r❡❝❡❜❡r ✈✠s✠✌✡ ❞♦s ❢✠❧❤♦s✱ ✠♥✲

❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞✡ ✠❞✡❞❡ ❞❡ss❡s✳

✒r✌✳ ✼✵✳ ✜ r❡❣✉❧✡♠❡♥✌♦ ✠♥✌❡r♥♦ ❡s✌✡❜❡❧❡❝❡rá ✡s ❤✠♣ó✌❡s❡s ❞❡ ♣r♦✠❜✠çã♦

❞✡ ❡♥✌r✡❞✡ ❞❡ ♦❜✖❡✌♦s ♥✡ ✉♥✠❞✡❞❡ ❞❡ ✠♥✌❡r♥✡çã♦✱ ✈❡❞✡♥❞♦ ♦ ✡❝❡ss♦ ✡♦s

s❡✉s ♣♦r✌✡❞♦r❡s✳

❈�✁✂✄☎✆✝❈✞✞

❉♦s �❡❣✐♠❡s❉✐s❝✐♣❧✐♥❛r❡s

✒r✌✳ ✼✕✳ ☛♦❞✡s ✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❞❡✈❡rã♦✱

❡♠ s❡✉s r❡s♣❡❝✌✠✈♦s r❡❣✠♠❡♥✌♦s✱ r❡✡❧✠③✡r ✡ ♣r❡✈✠sã♦ ❞❡ r❡❣✠♠❡ ❞✠s❝✠♣❧✠✲

♥✡r q✉❡ ♦❜❡❞❡ç✡ ✡♦s s❡❣✉✠♥✌❡s ♣r✠♥❝í♣✠♦s✿

✏ ✲ ✌✠♣✠❢✠❝✡çã♦ ❡①♣❧í❝✠✌✡ ❞✡s ✠♥❢r✡çõ❡s ❝♦♠♦ ❧❡✈❡s✱ ♠é❞✠✡s ❡ ❣r✡✈❡s

❡ ❞❡✌❡r♠✠♥✡çã♦ ❞✡s ❝♦rr❡s♣♦♥❞❡♥✌❡s s✡♥çõ❡s❀

✏✏ ✲ ❡①✠❣ê♥❝✠✡ ❞✡ ✠♥s✌✡✉r✡çã♦ ❢♦r♠✡❧ ❞❡ ♣r♦❝❡ss♦ ❞✠s❝✠♣❧✠♥✡r ♣✡r✡ ✡

✡♣❧✠❝✡çã♦ ❞❡ q✉✡❧q✉❡r s✡♥çã♦✱ ❣✡r✡♥✌✠❞♦s ✡ ✡♠♣❧✡ ❞❡❢❡s✡ ❡ ♦ ❝♦♥✲

✌r✡❞✠✌ór✠♦❀

✏✏✏ ✲ ♦❜r✠❣✡✌♦r✠❡❞✡❞❡ ❞❡ ✡✉❞✠ê♥❝✠✡ ❞♦ s♦❝✠♦❡❞✉❝✡♥❞♦ ♥♦s ❝✡s♦s ❡♠

q✉❡ s❡✖✡ ♥❡❝❡ssár✠✡ ✡ ✠♥s✌✡✉r✡çã♦ ❞❡ ♣r♦❝❡ss♦ ❞✠s❝✠♣❧✠♥✡r❀

✏✮ ✲ s✡♥çã♦ ❞❡ ❞✉r✡çã♦ ❞❡✌❡r♠✠♥✡❞✡❀

✮ ✲ ❡♥✉♠❡r✡çã♦ ❞✡s ❝✡✉s✡s ♦✉ ❝✠r❝✉♥s✌â♥❝✠✡s q✉❡ ❡①✠♠✡♠✱ ✡✌❡✲

♥✉❡♠ ♦✉ ✡❣r✡✈❡♠ ✡ s✡♥çã♦ ✡ s❡r ✠♠♣♦s✌✡ ✡♦ s♦❝✠♦❡❞✉❝✡♥❞♦✱ ❜❡♠

❝♦♠♦ ♦s r❡q✉✠s✠✌♦s ♣✡r✡ ✡ ❡①✌✠♥çã♦ ❞❡ss✡❀

✮✏ ✲ ❡♥✉♠❡r✡çã♦ ❡①♣❧í❝✠✌✡ ❞✡s ❣✡r✡♥✌✠✡s ❞❡ ❞❡❢❡s✡❀

✮✏✏ ✲ ❣✡r✡♥✌✠✡ ❞❡ s♦❧✠❝✠✌✡çã♦ ❡ r✠✌♦ ❞❡ ✡♣r❡❝✠✡çã♦ ❞♦s r❡❝✉rs♦s ❝✡✲

❜í✈❡✠s❀ ❡
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✮✏✏✏ ✲ ✡♣✉r✡çã♦ ❞✡ ❢✡❧✌✡ ❞✠s❝✠♣❧✠♥✡r ♣♦r ❝♦♠✠ssã♦ ❝♦♠♣♦s✌✡ ♣♦r✱

♥♦ ♠í♥✠♠♦✱ ✸ ✭✌rês✮ ✠♥✌❡❣r✡♥✌❡s✱ s❡♥❞♦ ✕ ✭✉♠✮✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱

♦r✠✉♥❞♦ ❞✡ ❡q✉✠♣❡ ✌é❝♥✠❝✡✳

✒r✌✳ ✼✗✳ ✜ r❡❣✠♠❡ ❞✠s❝✠♣❧✠♥✡r é ✠♥❞❡♣❡♥❞❡♥✌❡ ❞✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡

❝✠✈✠❧ ♦✉ ♣❡♥✡❧ q✉❡ ✡❞✈❡♥❤✡ ❞♦ ✡✌♦ ❝♦♠❡✌✠❞♦✳

✒r✌✳ ✼✸✳ ✘❡♥❤✉♠ s♦❝✠♦❡❞✉❝✡♥❞♦ ♣♦❞❡rá ❞❡s❡♠♣❡♥❤✡r ❢✉♥çã♦ ♦✉ ✌✡✲

r❡❢✡ ❞❡ ✡♣✉r✡çã♦ ❞✠s❝✠♣❧✠♥✡r ♦✉ ✡♣❧✠❝✡çã♦ ❞❡ s✡♥çã♦ ♥✡s ❡♥✌✠❞✡❞❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✳

✒r✌✳ ✼✹✳ ✘ã♦ s❡rá ✡♣❧✠❝✡❞✡ s✡♥çã♦ ❞✠s❝✠♣❧✠♥✡r s❡♠ ❡①♣r❡ss✡ ❡ ✡♥✌❡r✠♦r

♣r❡✈✠sã♦ ❧❡❣✡❧ ♦✉ r❡❣✉❧✡♠❡♥✌✡r ❡ ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦ ✡❞♠✠♥✠s✌r✡✌✠✈♦✳

✒r✌✳ ✼✺✳ ✘ã♦ s❡rá ✡♣❧✠❝✡❞✡ s✡♥çã♦ ❞✠s❝✠♣❧✠♥✡r ✡♦ s♦❝✠♦❡❞✉❝✡♥❞♦ q✉❡

✌❡♥❤✡ ♣r✡✌✠❝✡❞♦ ✡ ❢✡❧✌✡✿

✏ ✲ ♣♦r ❝♦✡çã♦ ✠rr❡s✠s✌í✈❡❧ ♦✉ ♣♦r ♠♦✌✠✈♦ ❞❡ ❢♦rç✡ ♠✡✠♦r❀

✏✏ ✲ ❡♠ ❧❡❣í✌✠♠✡ ❞❡❢❡s✡✱ ♣ró♣r✠✡ ♦✉ ❞❡ ♦✉✌r❡♠✳

❈�✁✂✄☎✆✝❈✞✞✞

❉❛♦❛♣❛❝✐✟❛çã♦ ♣❛r❛ ♦�r❛❜❛❧❤♦

✒r✌✳ ✼✻✳ ✜ ✡r✌✳ ✗➸ ❞♦ ❉❡❝r❡✌♦✲✓❡✠ ♥♦ ✹✳✵✹✔✱ ❞❡ ✗✗ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✕✾✹✗✱

♣✡ss✡ ✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ➜ ✕➸✱ r❡♥✉♠❡r✡♥❞♦✲s❡ ♦ ✡✌✉✡❧

♣✡rá❣r✡❢♦ ú♥✠❝♦ ♣✡r✡ ➜ ✗➸✿

✢✒r✌✳ ✗➸ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✕➸ ✒s ❡s❝♦❧✡s ❞♦ ✍❡♥✡✠ ♣♦❞❡rã♦ ♦❢❡r✌✡r ✈✡❣✡s ✡♦s ✉s✉ár✠♦s ❞♦ ✍✠s✌❡✲

♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ♥✡s ❝♦♥❞✠çõ❡s

✡ s❡r❡♠ ❞✠s♣♦s✌✡s ❡♠ ✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝❡❧❡❜r✡❞♦s ❡♥✌r❡

♦s ♦♣❡r✡❞♦r❡s ❞♦ ✍❡♥✡✠ ❡ ♦s ❣❡s✌♦r❡s ❞♦s ✍✠s✌❡♠✡s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦

✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❧♦❝✡✠s✳
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✒r✌✳ ✼✼✳ ✜ ✡r✌✳ ✸➸ ❞♦ ❉❡❝r❡✌♦✲✓❡✠ ♥♦ ✔✳✻✗✕✱ ❞❡ ✕✵ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✕✾✹✻✱

♣✡ss✡ ✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ➜ ✕➸✱ r❡♥✉♠❡r✡♥❞♦✲s❡ ♦ ✡✌✉✡❧

♣✡rá❣r✡❢♦ ú♥✠❝♦ ♣✡r✡ ➜ ✗➸✿
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➜ ✕➸ ✒s ❡s❝♦❧✡s ❞♦ ✍❡♥✡❝ ♣♦❞❡rã♦ ♦❢❡r✌✡r ✈✡❣✡s ✡♦s ✉s✉ár✠♦s ❞♦ ✍✠s✌❡✲

♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ♥✡s ❝♦♥❞✠çõ❡s

✡ s❡r❡♠ ❞✠s♣♦s✌✡s ❡♠ ✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝❡❧❡❜r✡❞♦s ❡♥✌r❡

♦s ♦♣❡r✡❞♦r❡s ❞♦ ✍❡♥✡❝ ❡ ♦s ❣❡s✌♦r❡s ❞♦s ✍✠s✌❡♠✡s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦

✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❧♦❝✡✠s✳
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✒r✌✳ ✼✔✳ ✜ ✡r✌✳ ✕➸ ❞✡ ✓❡✠ ♥♦ ✔✳✸✕✺✱ ❞❡ ✗✸ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✾✕✱ ♣✡ss✡

✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ♣✡rá❣r✡❢♦ ú♥✠❝♦✿
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✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s ♣r♦❣r✡♠✡s ❞❡ ❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧ r✉r✡❧ ❞♦ ✍❡✲

♥✡r ♣♦❞❡rã♦ ♦❢❡r✌✡r ✈✡❣✡s ✡♦s ✉s✉ár✠♦s ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥✲

❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ♥✡s ❝♦♥❞✠çõ❡s ✡ s❡r❡♠ ❞✠s♣♦s✌✡s ❡♠

✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝❡❧❡❜r✡❞♦s ❡♥✌r❡ ♦s ♦♣❡r✡❞♦r❡s ❞♦ ✍❡♥✡r ❡

♦s ❣❡s✌♦r❡s ❞♦s ✍✠s✌❡♠✡s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❧♦❝✡✠s✳➈ ✭✘❛✮

✒r✌✳ ✼✾✳ ✜ ✡r✌✳ ✸➸ ❞✡ ✓❡✠ ♥♦ ✔✳✼✵✻✱ ❞❡ ✕✹ ❞❡ s❡✌❡♠❜r♦ ❞❡ ✕✾✾✸✱ ♣✡ss✡

✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ♣✡rá❣r✡❢♦ ú♥✠❝♦✿

✢✒r✌✳ ✸➸ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s ♣r♦❣r✡♠✡s ❞❡ ❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧ ❞♦ ✍❡♥✡✌

♣♦❞❡rã♦ ♦❢❡r✌✡r ✈✡❣✡s ✡♦s ✉s✉ár✠♦s ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠✲

♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ♥✡s ❝♦♥❞✠çõ❡s ✡ s❡r❡♠ ❞✠s♣♦s✌✡s ❡♠

✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝❡❧❡❜r✡❞♦s ❡♥✌r❡ ♦s ♦♣❡r✡❞♦r❡s ❞♦ ✍❡♥✡✌ ❡

♦s ❣❡s✌♦r❡s ❞♦s ✍✠s✌❡♠✡s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❧♦❝✡✠s✳➈ ✭✘❛✮

✒r✌✳ ✔✵✳ ✜ ✡r✌✳ ✹✗✾ ❞♦ ❉❡❝r❡✌♦✲✓❡✠ ♥♦ ✺✳✹✺✗✱ ❞❡ ✕➸ ❞❡ ♠✡✠♦ ❞❡ ✕✾✹✸✱

♣✡ss✡ ✡ ✈✠❣♦r✡r ✡❝r❡s❝✠❞♦ ❞♦ s❡❣✉✠♥✌❡ ➜ ✗➸✿

✢✒r✌✳ ✹✗✾✳ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳



✶✺✹ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✗➸ ✜s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ♦❢❡r✌✡rã♦ ✈✡❣✡s ❞❡

✡♣r❡♥❞✠③❡s ✡ ✡❞♦❧❡s❝❡♥✌❡s ✉s✉ár✠♦s ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠✲

♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✭✍✠♥✡s❡✮ ♥✡s ❝♦♥❞✠çõ❡s ✡ s❡r❡♠ ❞✠s♣♦s✌✡s ❡♠

✠♥s✌r✉♠❡♥✌♦s ❞❡ ❝♦♦♣❡r✡çã♦ ❝❡❧❡❜r✡❞♦s ❡♥✌r❡ ♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❡ ♦s

❣❡s✌♦r❡s ❞♦s ✍✠s✌❡♠✡s ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ❧♦❝✡✠s✳➈ ✭✘❛✮

❚✎✏✑✒✗ ✛✛✛

✦✩★✪✫★✩✬✭✮★ ✥✩✲✧✩★ ✮�✰✧✲★✩tó✰✩✧★

✒r✌✳ ✔✕✳ ✒s ❡♥✌✠❞✡❞❡s q✉❡ ♠✡♥✌❡♥❤✡♠ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦

✌ê♠ ♦ ♣r✡③♦ ❞❡ ✡✌é ✻ ✭s❡✠s✮ ♠❡s❡s ✡♣ós ✡ ♣✉❜❧✠❝✡çã♦ ❞❡s✌✡ ✓❡✠ ♣✡r✡ ❡♥✲

❝✡♠✠♥❤✡r ✡♦ r❡s♣❡❝✌✠✈♦ ✟♦♥s❡❧❤♦ ✎s✌✡❞✉✡❧ ♦✉♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♣r♦♣♦s✌✡ ❞❡ ✡❞❡q✉✡çã♦ ❞✡ s✉✡ ✠♥s❝r✠çã♦✱

s♦❜ ♣❡♥✡ ❞❡ ✠♥✌❡r❞✠çã♦✳

✒r✌✳ ✔✗✳ ✜s ✟♦♥s❡❧❤♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡♠

✌♦❞♦s ♦s ♥í✈❡✠s ❢❡❞❡r✡❞♦s✱ ❝♦♠ ♦s ór❣ã♦s r❡s♣♦♥sá✈❡✠s ♣❡❧♦ s✠s✌❡♠✡ ❞❡

❡❞✉❝✡çã♦ ♣ú❜❧✠❝✡ ❡ ✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ❞❡✈❡rã♦✱ ♥♦ ♣r✡③♦

❞❡ ✕ ✭✉♠✮ ✡♥♦ ✡ ♣✡r✌✠r ❞✡ ♣✉❜❧✠❝✡çã♦ ❞❡s✌✡ ✓❡✠✱ ❣✡r✡♥✌✠r ✡ ✠♥s❡rçã♦ ❞❡

✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ ♥✡ r❡❞❡ ♣ú✲

❜❧✠❝✡ ❞❡ ❡❞✉❝✡çã♦✱ ❡♠ q✉✡❧q✉❡r ❢✡s❡ ❞♦ ♣❡rí♦❞♦ ❧❡✌✠✈♦✱ ❝♦♥✌❡♠♣❧✡♥❞♦

✡s ❞✠✈❡rs✡s ❢✡✠①✡s ❡✌ár✠✡s ❡ ♥í✈❡✠s ❞❡ ✠♥s✌r✉çã♦✳

✒r✌✳ ✔✸✳ ✜s ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ s♦❜ ✡ r❡s♣♦♥✲

s✡❜✠❧✠❞✡❞❡ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ s❡rã♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ✌r✡♥s❢❡r✠❞♦s

✡♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ✕ ✭✉♠✮ ✡♥♦ ✡ ♣✡r✌✠r ❞✡ ♣✉✲

❜❧✠❝✡çã♦ ❞❡s✌✡ ✓❡✠ ❡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ♣♦❧í✌✠❝✡ ❞❡ ♦❢❡r✌✡ ❞♦s ♣r♦❣r✡♠✡s

✡q✉✠ ❞❡❢✠♥✠❞♦s✳

✒r✌✳ ✔✹✳ ✜s ♣r♦❣r✡♠✡s ❞❡ ✠♥✌❡r♥✡çã♦ ❡ s❡♠✠❧✠❜❡r❞✡❞❡ s♦❜ ✡ r❡s♣♦♥✲

s✡❜✠❧✠❞✡❞❡ ❞♦s ♦✉♥✠❝í♣✠♦s s❡rã♦✱ ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡✱ ✌r✡♥s❢❡r✠❞♦s ♣✡r✡

♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ❞♦ r❡s♣❡❝✌✠✈♦ ✎s✌✡❞♦ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ✕ ✭✉♠✮

✡♥♦ ✡ ♣✡r✌✠r ❞✡ ♣✉❜❧✠❝✡çã♦ ❞❡s✌✡ ✓❡✠ ❡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ♣♦❧í✌✠❝✡ ❞❡

♦❢❡r✌✡ ❞♦s ♣r♦❣r✡♠✡s ✡q✉✠ ❞❡❢✠♥✠❞♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✺✺

✒r✌✳ ✔✺✳ ✒ ♥ã♦ ✌r✡♥s❢❡rê♥❝✠✡ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣✡r✡ ♦s

❞❡✈✠❞♦s ❡♥✌❡s r❡s♣♦♥sá✈❡✠s✱ ♥♦ ♣r✡③♦ ❞❡✌❡r♠✠♥✡❞♦ ♥❡s✌✡ ✓❡✠✱ ✠♠♣♦r✲

✌✡rá ♥✡ ✠♥✌❡r❞✠çã♦ ❞♦ ♣r♦❣r✡♠✡ ❡ ❝✡r✡❝✌❡r✠③✡rá ✡✌♦ ❞❡ ✠♠♣r♦❜✠❞✡❞❡

✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞♦ ✡❣❡♥✌❡ r❡s♣♦♥sá✈❡❧✱ ✈❡❞✡❞✡✱ ✡❞❡♠✡✠s✱ ✡♦ ✚♦❞❡r ☞✉✲

❞✠❝✠ár✠♦ ❡ ✡♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ♠✉♥✠❝✠♣✡❧✱ ✡♦ ❢✠♥✡❧ ❞♦ r❡❢❡r✠❞♦ ♣r✡③♦✱ ✡

r❡✡❧✠③✡çã♦ ❞❡ ❞❡s♣❡s✡s ♣✡r✡ ✡ s✉✡ ♠✡♥✉✌❡♥çã♦✳

✒r✌✳ ✔✻✳ ✜s ✡r✌s✳ ✾✵✱ ✾✼✱ ✕✗✕✱ ✕✗✗✱ ✕✾✔ ❡ ✗✵✔ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸

❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ♣✡ss✡♠ ✡

✈✠❣♦r✡r ❝♦♠ ✡ s❡❣✉✠♥✌❡ r❡❞✡çã♦✿
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✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✮ ✲ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡❀

✮✏ ✲ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡❀

✮✏✏ ✲ s❡♠✠❧✠❜❡r❞✡❞❡❀ ❡

✮✏✏✏✲✠♥✌❡r♥✡çã♦✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳➈

✭✘❛✮

✢✒r✌✳ ✾✼✳ ✭✮✎☛✒❉✜✮➈
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➜ ✼➸ ✒ ❞❡✌❡r♠✠♥✡çã♦ ✖✉❞✠❝✠✡❧ ♠❡♥❝✠♦♥✡❞✡ ♥♦ ➜ ✕➸ ♣♦❞❡rá s❡r r❡✈✠s✌✡ ✡

q✉✡❧q✉❡r ✌❡♠♣♦ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳➈ ✭✘❛✮

✢✒r✌✳ ✕✗✗✳ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳
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➜ ✕➸ ✜ ♣r✡③♦ ❞❡ ✠♥✌❡r♥✡çã♦ ♥✡ ❤✠♣ó✌❡s❡ ❞♦ ✠♥❝✠s♦ ✏✏✏ ❞❡s✌❡ ✡r✌✠❣♦ ♥ã♦

♣♦❞❡rá s❡r s✉♣❡r✠♦r ✡ ✸ ✭✌rês✮ ♠❡s❡s✱ ❞❡✈❡♥❞♦ s❡r ❞❡❝r❡✌✡❞✡ ✖✉❞✠❝✠✡❧✲

♠❡♥✌❡ ✡♣ós ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦ ❧❡❣✡❧✳

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳➈ ✭✘❛✮



✶✺✻ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

✢✒r✌✳ ✕✾✔✳ ✘♦s ♣r♦❝❡❞✠♠❡♥✌♦s ✡❢❡✌♦s à ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✲

✌✉❞❡✱ ✠♥❝❧✉s✠✈❡ ♦s r❡❧✡✌✠✈♦s à ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱

✡❞♦✌✡r✲s❡✲á ♦ s✠s✌❡♠✡ r❡❝✉rs✡❧ ❞✡ ✓❡✠ ♥♦ ✺✳✔✻✾✱ ❞❡ ✕✕ ❞❡ ✖✡♥❡✠r♦ ❞❡

✕✾✼✸ ✭✟ó❞✠❣♦ ❞❡ ✚r♦❝❡ss♦ ✟✠✈✠❧✮✱ ❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❞✡♣✌✡çõ❡s✿

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

✏✏ ✲ ❡♠ ✌♦❞♦s ♦s r❡❝✉rs♦s✱ s✡❧✈♦ ♥♦s ❡♠❜✡r❣♦s ❞❡ ❞❡❝❧✡r✡çã♦✱ ♦

♣r✡③♦ ♣✡r✡ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ♣✡r✡ ✡ ❞❡❢❡s✡ s❡rá s❡♠♣r❡ ❞❡ ✕✵

✭❞❡③✮ ❞✠✡s❀

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳➈ ✭✘❛✮

✢✒r✌✳ ✗✵✔✳ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳
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❳ ✲ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♣✡r✡ ✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s

s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❡ ✡♣❧✠❝✡çã♦ ❞❡ ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦✳

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳➈ ✭✘❛✮

✒r✌✳ ✔✼✳ ✒ ✓❡✠ ♥♦ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱ ♣✡ss✡ ✡ ✈✠❣♦r✡r ❝♦♠ ✡s s❡❣✉✠♥✌❡s ✡❧✌❡r✡çõ❡s✿

✢✒r✌✳ ✗✻✵✳ ✜s ❝♦♥✌r✠❜✉✠♥✌❡s ♣♦❞❡rã♦ ❡❢❡✌✉✡r ❞♦✡çõ❡s ✡♦s ✛✉♥❞♦s ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♥✡❝✠♦♥✡❧✱ ❞✠s✌r✠✌✡❧✱ ❡s✌✡❞✉✡✠s ♦✉

♠✉♥✠❝✠♣✡✠s✱ ❞❡✈✠❞✡♠❡♥✌❡ ❝♦♠♣r♦✈✡❞✡s✱ s❡♥❞♦ ❡ss✡s ✠♥✌❡❣r✡❧♠❡♥✌❡ ❞❡✲

❞✉③✠❞✡s ❞♦ ✠♠♣♦s✌♦ ❞❡ r❡♥❞✡✱ ♦❜❡❞❡❝✠❞♦s ♦s s❡❣✉✠♥✌❡s ❧✠♠✠✌❡s✿

✏ ✲ ✕✪ ✭✉♠ ♣♦r ❝❡♥✌♦✮ ❞♦ ✠♠♣♦s✌♦ s♦❜r❡ ✡ r❡♥❞✡ ❞❡✈✠❞♦ ✡♣✉r✡❞♦

♣❡❧✡s ♣❡ss♦✡s ✖✉rí❞✠❝✡s ✌r✠❜✉✌✡❞✡s ❝♦♠ ❜✡s❡ ♥♦ ❧✉❝r♦ r❡✡❧❀ ❡

✏✏ ✲ ✻✪ ✭s❡✠s ♣♦r ❝❡♥✌♦✮ ❞♦ ✠♠♣♦s✌♦ s♦❜r❡ ✡ r❡♥❞✡ ✡♣✉r✡❞♦ ♣❡❧✡s

♣❡ss♦✡s ❢ís✠❝✡s ♥✡ ❉❡❝❧✡r✡çã♦ ❞❡ ✒✖✉s✌❡ ✒♥✉✡❧✱ ♦❜s❡r✈✡❞♦ ♦ ❞✠s✲

♣♦s✌♦ ♥♦ ✡r✌✳ ✗✗ ❞✡ ✓❡✠ ♥♦ ✾✳✺✸✗✱ ❞❡ ✕✵ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✾✼✳

✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳

➜ ✺➸ ✜❜s❡r✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦ ➜ ✹➸ ❞♦ ✡r✌✳ ✸➸ ❞✡ ✓❡✠ ♥♦ ✾✳✗✹✾✱ ❞❡ ✗✻ ❞❡

❞❡③❡♠❜r♦ ❞❡ ✕✾✾✺✱ ✡ ❞❡❞✉çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏ ❞♦ ❝✡♣✉✌✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✺✼

✏ ✲ s❡rá ❝♦♥s✠❞❡r✡❞✡ ✠s♦❧✡❞✡♠❡♥✌❡✱ ♥ã♦ s❡ s✉❜♠❡✌❡♥❞♦ ✡ ❧✠♠✠✌❡ ❡♠

❝♦♥✖✉♥✌♦ ❝♦♠ ♦✉✌r✡s ❞❡❞✉çõ❡s ❞♦ ✠♠♣♦s✌♦❀ ❡

✏✏ ✲ ♥ã♦ ♣♦❞❡rá s❡r ❝♦♠♣✉✌✡❞✡ ❝♦♠♦ ❞❡s♣❡s✡ ♦♣❡r✡❝✠♦♥✡❧ ♥✡ ✡♣✉✲

r✡çã♦ ❞♦ ❧✉❝r♦ r❡✡❧✳➈ ✭✘❛✮

✢✒r✌✳ ✗✻✵✲✒✳ ✒ ♣✡r✌✠r ❞♦ ❡①❡r❝í❝✠♦ ❞❡ ✗✵✕✵✱ ✡♥♦✲❝✡❧❡♥❞ár✠♦ ❞❡ ✗✵✵✾✱ ✡

♣❡ss♦✡ ❢ís✠❝✡ ♣♦❞❡rá ♦♣✌✡r ♣❡❧✡ ❞♦✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ❝✡♣✉✌

❞♦ ✡r✌✳ ✗✻✵ ❞✠r❡✌✡♠❡♥✌❡ ❡♠ s✉✡ ❉❡❝❧✡r✡çã♦ ❞❡ ✒✖✉s✌❡ ✒♥✉✡❧✳

➜ ✕➸ ✒ ❞♦✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ♣♦❞❡rá s❡r ❞❡❞✉③✠❞✡ ✡✌é ♦s s❡❣✉✠♥✲

✌❡s ♣❡r❝❡♥✌✉✡✠s ✡♣❧✠❝✡❞♦s s♦❜r❡ ♦ ✠♠♣♦s✌♦ ✡♣✉r✡❞♦ ♥✡ ❞❡❝❧✡r✡çã♦✿

✏ ✲ ✭✮✎☛✒❉✜✮❀

✏✏ ✲ ✭✮✎☛✒❉✜✮❀

✏✏✏ ✲ ✸✪ ✭✌rês ♣♦r ❝❡♥✌♦✮ ✡ ♣✡r✌✠r ❞♦ ❡①❡r❝í❝✠♦ ❞❡ ✗✵✕✗✳

➜ ✗➸ ✒ ❞❡❞✉çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌✿

✏ ✲ ❡s✌á s✉✖❡✠✌✡ ✡♦ ❧✠♠✠✌❡ ❞❡ ✻✪ ✭s❡✠s ♣♦r ❝❡♥✌♦✮ ❞♦ ✠♠♣♦s✌♦ s♦❜r❡ ✡

r❡♥❞✡ ✡♣✉r✡❞♦ ♥✡ ❞❡❝❧✡r✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏✏ ❞♦ ❝✡♣✉✌ ❞♦

✡r✌✳ ✗✻✵❀

✏✏ ✲ ♥ã♦ s❡ ✡♣❧✠❝✡ à ♣❡ss♦✡ ❢ís✠❝✡ q✉❡✿

✡✮ ✉✌✠❧✠③✡r ♦ ❞❡s❝♦♥✌♦ s✠♠♣❧✠❢✠❝✡❞♦❀

❜✮ ✡♣r❡s❡♥✌✡r ❞❡❝❧✡r✡çã♦ ❡♠ ❢♦r♠✉❧ár✠♦❀ ♦✉

❝✮ ❡♥✌r❡❣✡r ✡ ❞❡❝❧✡r✡çã♦ ❢♦r✡ ❞♦ ♣r✡③♦❀

✏✏✏ ✲ só s❡ ✡♣❧✠❝✡ às ❞♦✡çõ❡s ❡♠ ❡s♣é❝✠❡❀ ❡

✏✮ ✲ ♥ã♦ ❡①❝❧✉✠ ♦✉ r❡❞✉③ ♦✉✌r♦s ❜❡♥❡❢í❝✠♦s ♦✉ ❞❡❞✉çõ❡s ❡♠ ✈✠❣♦r✳

➜ ✸➸ ✜ ♣✡❣✡♠❡♥✌♦ ❞✡ ❞♦✡çã♦ ❞❡✈❡ s❡r ❡❢❡✌✉✡❞♦ ✡✌é ✡ ❞✡✌✡ ❞❡ ✈❡♥❝✠✲

♠❡♥✌♦ ❞✡ ♣r✠♠❡✠r✡ q✉♦✌✡ ♦✉ q✉♦✌✡ ú♥✠❝✡ ❞♦ ✠♠♣♦s✌♦✱ ♦❜s❡r✈✡❞✡s ✠♥s✲

✌r✉çõ❡s ❡s♣❡❝í❢✠❝✡s ❞✡ ✍❡❝r❡✌✡r✠✡ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧ ❞♦ ❧r✡s✠❧✳



✶✺✽ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

➜ ✹➸ ✜ ♥ã♦ ♣✡❣✡♠❡♥✌♦ ❞✡ ❞♦✡çã♦ ♥♦ ♣r✡③♦ ❡s✌✡❜❡❧❡❝✠❞♦ ♥♦ ➜ ✸➸ ✠♠♣❧✠✲

❝✡ ✡ ❣❧♦s✡ ❞❡❢✠♥✠✌✠✈✡ ❞❡s✌✡ ♣✡r❝❡❧✡ ❞❡ ❞❡❞✉çã♦✱ ❢✠❝✡♥❞♦ ✡ ♣❡ss♦✡ ❢ís✠❝✡

♦❜r✠❣✡❞✡ ✡♦ r❡❝♦❧❤✠♠❡♥✌♦ ❞✡ ❞✠❢❡r❡♥ç✡ ❞❡ ✠♠♣♦s✌♦ ❞❡✈✠❞♦ ✡♣✉r✡❞♦ ♥✡

❉❡❝❧✡r✡çã♦ ❞❡ ✒✖✉s✌❡ ✒♥✉✡❧ ❝♦♠ ♦s ✡❝rés❝✠♠♦s ❧❡❣✡✠s ♣r❡✈✠s✌♦s ♥✡

❧❡❣✠s❧✡çã♦✳

➜ ✺➸ ✒ ♣❡ss♦✡ ❢ís✠❝✡ ♣♦❞❡rá ❞❡❞✉③✠r ❞♦ ✠♠♣♦s✌♦ ✡♣✉r✡❞♦ ♥✡ ❉❡❝❧✡r✡✲

çã♦ ❞❡ ✒✖✉s✌❡ ✒♥✉✡❧ ✡s ❞♦✡çõ❡s ❢❡✠✌✡s✱ ♥♦ r❡s♣❡❝✌✠✈♦ ✡♥♦✲❝✡❧❡♥❞ár✠♦✱

✡♦s ❢✉♥❞♦s ❝♦♥✌r♦❧✡❞♦s ♣❡❧♦s ✟♦♥s❡❧❤♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡ ♠✉♥✠❝✠♣✡✠s✱ ❞✠s✌r✠✌✡❧✱ ❡s✌✡❞✉✡✠s ❡ ♥✡❝✠♦♥✡❧ ❝♦♥❝♦♠✠✌✡♥✌❡✲

♠❡♥✌❡ ❝♦♠ ✡ ♦♣çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌✱ r❡s♣❡✠✌✡❞♦ ♦ ❧✠♠✠✌❡ ♣r❡✈✠s✌♦

♥♦ ✠♥❝✠s♦ ✏✏ ❞♦ ✡r✌✳ ✗✻✵✳➈

✢✒r✌✳ ✗✻✵✲❧✳ ✒ ❞♦✡çã♦ ❞❡ q✉❡ ✌r✡✌✡ ♦ ✠♥❝✠s♦ ✏ ❞♦ ✡r✌✳ ✗✻✵ ♣♦❞❡rá s❡r

❞❡❞✉③✠❞✡✿

✏ ✲ ❞♦ ✠♠♣♦s✌♦ ❞❡✈✠❞♦ ♥♦ ✌r✠♠❡s✌r❡✱ ♣✡r✡ ✡s ♣❡ss♦✡s ✖✉rí❞✠❝✡s q✉❡

✡♣✉r✡♠ ♦ ✠♠♣♦s✌♦ ✌r✠♠❡s✌r✡❧♠❡♥✌❡❀ ❡

✏✏ ✲ ❞♦ ✠♠♣♦s✌♦ ❞❡✈✠❞♦ ♠❡♥s✡❧♠❡♥✌❡ ❡ ♥♦ ✡✖✉s✌❡ ✡♥✉✡❧✱ ♣✡r✡ ✡s

♣❡ss♦✡s ✖✉rí❞✠❝✡s q✉❡ ✡♣✉r✡♠ ♦ ✠♠♣♦s✌♦ ✡♥✉✡❧♠❡♥✌❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ❞♦✡çã♦ ❞❡✈❡rá s❡r ❡❢❡✌✉✡❞✡ ❞❡♥✌r♦ ❞♦ ♣❡rí♦❞♦ ✡

q✉❡ s❡ r❡❢❡r❡ ✡ ✡♣✉r✡çã♦ ❞♦ ✠♠♣♦s✌♦✳➈

✢✒r✌✳ ✗✻✵✲✟✳ ✒s ❞♦✡çõ❡s ❞❡ q✉❡ ✌r✡✌✡ ♦ ✡r✌✳ ✗✻✵ ❞❡s✌✡ ✓❡✠ ♣♦❞❡♠ s❡r

❡❢❡✌✉✡❞✡s ❡♠ ❡s♣é❝✠❡ ♦✉ ❡♠ ❜❡♥s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒s ❞♦✡çõ❡s ❡❢❡✌✉✡❞✡s ❡♠ ❡s♣é❝✠❡ ❞❡✈❡♠ s❡r ❞❡♣♦s✠✲

✌✡❞✡s ❡♠ ❝♦♥✌✡ ❡s♣❡❝í❢✠❝✡✱ ❡♠ ✠♥s✌✠✌✉✠çã♦ ❢✠♥✡♥❝❡✠r✡ ♣ú❜❧✠❝✡✱ ✈✠♥❝✉❧✡✲

❞✡s ✡♦s r❡s♣❡❝✌✠✈♦s ❢✉♥❞♦s ❞❡ q✉❡ ✌r✡✌✡ ♦ ✡r✌✳ ✗✻✵✳➈

✢✒r✌✳ ✗✻✵✲❉✳ ✜s ór❣ã♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡s ❝♦♥✌✡s

❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♥✡❝✠♦♥✡❧✱ ❡s✌✡✲

❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s ❞❡✈❡♠ ❡♠✠✌✠r r❡❝✠❜♦ ❡♠ ❢✡✈♦r ❞♦ ❞♦✡❞♦r✱

✡ss✠♥✡❞♦ ♣♦r ♣❡ss♦✡ ❝♦♠♣❡✌❡♥✌❡ ❡ ♣❡❧♦ ♣r❡s✠❞❡♥✌❡ ❞♦ ✟♦♥s❡❧❤♦ ❝♦rr❡s✲

♣♦♥❞❡♥✌❡✱ ❡s♣❡❝✠❢✠❝✡♥❞♦✿

✏ ✲ ♥ú♠❡r♦ ❞❡ ♦r❞❡♠❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✺✾

✏✏ ✲ ♥♦♠❡✱ ✟✡❞✡s✌r♦ ✘✡❝✠♦♥✡❧ ❞✡ ✚❡ss♦✡ ☞✉rí❞✠❝✡ ✭✟✘✚☞✮ ❡ ❡♥❞❡✲

r❡ç♦ ❞♦ ❡♠✠✌❡♥✌❡❀

✏✏✏ ✲ ♥♦♠❡✱ ✟✘✚☞ ♦✉ ✟✡❞✡s✌r♦ ❞❡ ✚❡ss♦✡s ✛ís✠❝✡s ✭✟✚✛✮ ❞♦ ❞♦✲

✡❞♦r❀

✏✮ ✲ ❞✡✌✡ ❞✡ ❞♦✡çã♦ ❡ ✈✡❧♦r ❡❢❡✌✠✈✡♠❡♥✌❡ r❡❝❡❜✠❞♦❀ ❡

✮ ✲ ✡♥♦✲❝✡❧❡♥❞ár✠♦ ✡ q✉❡ s❡ r❡❢❡r❡ ✡ ❞♦✡çã♦✳

➜ ✕➸ ✜ ❝♦♠♣r♦✈✡♥✌❡ ❞❡ q✉❡ ✌r✡✌✡ ♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ♣♦❞❡ s❡r ❡♠✠✌✠❞♦

✡♥✉✡❧♠❡♥✌❡✱ ❞❡s❞❡ q✉❡ ❞✠s❝r✠♠✠♥❡ ♦s ✈✡❧♦r❡s ❞♦✡❞♦s ♠ês ✡ ♠ês✳

➜ ✗➸ ✘♦ ❝✡s♦ ❞❡ ❞♦✡çã♦ ❡♠ ❜❡♥s✱ ♦ ❝♦♠♣r♦✈✡♥✌❡ ❞❡✈❡ ❝♦♥✌❡r ✡ ✠❞❡♥✲

✌✠❢✠❝✡çã♦ ❞♦s ❜❡♥s✱ ♠❡❞✠✡♥✌❡ ❞❡s❝r✠çã♦ ❡♠ ❝✡♠♣♦ ♣ró♣r✠♦ ♦✉ ❡♠ r❡❧✡✲

çã♦ ✡♥❡①✡ ✡♦ ❝♦♠♣r♦✈✡♥✌❡✱ ✠♥❢♦r♠✡♥❞♦ ✌✡♠❜é♠ s❡ ❤♦✉✈❡ ✡✈✡❧✠✡çã♦✱ ♦

♥♦♠❡✱ ✟✚✛ ♦✉ ✟✘✚☞ ❡ ❡♥❞❡r❡ç♦ ❞♦s ✡✈✡❧✠✡❞♦r❡s✳➈

✢✒r✌✳ ✗✻✵✲✎✳ ✘✡ ❤✠♣ó✌❡s❡ ❞✡ ❞♦✡çã♦ ❡♠ ❜❡♥s✱ ♦ ❞♦✡❞♦r ❞❡✈❡rá✿

✏ ✲ ❝♦♠♣r♦✈✡r ✡ ♣r♦♣r✠❡❞✡❞❡ ❞♦s ❜❡♥s✱ ♠❡❞✠✡♥✌❡ ❞♦❝✉♠❡♥✌✡çã♦

❤á❜✠❧❀

✏✏ ✲ ❜✡✠①✡r ♦s ❜❡♥s ❞♦✡❞♦s ♥✡ ❞❡❝❧✡r✡çã♦ ❞❡ ❜❡♥s ❡ ❞✠r❡✠✌♦s✱ q✉✡♥✲

❞♦ s❡ ✌r✡✌✡r ❞❡ ♣❡ss♦✡ ❢ís✠❝✡✱ ❡ ♥✡ ❡s❝r✠✌✉r✡çã♦✱ ♥♦ ❝✡s♦ ❞❡ ♣❡ss♦✡

✖✉rí❞✠❝✡❀ ❡

✏✏✏ ✲ ❝♦♥s✠❞❡r✡r ❝♦♠♦ ✈✡❧♦r ❞♦s ❜❡♥s ❞♦✡❞♦s✿

✡✮ ♣✡r✡ ✡s ♣❡ss♦✡s ❢ís✠❝✡s✱ ♦ ✈✡❧♦r ❝♦♥s✌✡♥✌❡ ❞✡ ú❧✌✠♠✡ ❞❡❝❧✡✲

r✡çã♦ ❞♦ ✠♠♣♦s✌♦ ❞❡ r❡♥❞✡✱ ❞❡s❞❡ q✉❡ ♥ã♦ ❡①❝❡❞✡ ♦ ✈✡❧♦r ❞❡

♠❡r❝✡❞♦❀

❜✮ ♣✡r✡ ✡s ♣❡ss♦✡s ✖✉rí❞✠❝✡s✱ ♦ ✈✡❧♦r ❝♦♥✌á❜✠❧ ❞♦s ❜❡♥s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ♣r❡ç♦ ♦❜✌✠❞♦ ❡♠ ❝✡s♦ ❞❡ ❧❡✠❧ã♦ ♥ã♦ s❡rá ❝♦♥s✠❞❡✲

r✡❞♦ ♥✡ ❞❡✌❡r♠✠♥✡çã♦ ❞♦ ✈✡❧♦r ❞♦s ❜❡♥s ❞♦✡❞♦s✱ ❡①❝❡✌♦ s❡ ♦ ❧❡✠❧ã♦ ❢♦r

❞❡✌❡r♠✠♥✡❞♦ ♣♦r ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳➈

✢✒r✌✳ ✗✻✵✲✛✳ ✜s ❞♦❝✉♠❡♥✌♦s ✡ q✉❡ s❡ r❡❢❡r❡♠ ♦s ✡r✌s✳ ✗✻✵✲❉ ❡ ✗✻✵✲✎

❞❡✈❡♠ s❡r ♠✡♥✌✠❞♦s ♣❡❧♦ ❝♦♥✌r✠❜✉✠♥✌❡ ♣♦r ✉♠ ♣r✡③♦ ❞❡ ✺ ✭❝✠♥❝♦✮ ✡♥♦s



✶✻✵ ✿✿ ◆❖❘▼❆❚■❱❆ ◆❆❈■❖◆❆▲ ✥ ▲❊■ ◆➸ ✶✷✳✺✾✹ ✹ ❙■◆❆❙❊

♣✡r✡ ❢✠♥s ❞❡ ❝♦♠♣r♦✈✡çã♦ ❞✡ ❞❡❞✉çã♦ ♣❡r✡♥✌❡ ✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧ ❞♦

❧r✡s✠❧✳➈

✢✒r✌✳ ✗✻✵✲✙✳ ✜s ór❣ã♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡s ❝♦♥✌✡s

❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♥✡❝✠♦♥✡❧✱ ❡s✌✡✲

❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s ❞❡✈❡♠✿

✏ ✲ ♠✡♥✌❡r ❝♦♥✌✡ ❜✡♥❝ár✠✡ ❡s♣❡❝í❢✠❝✡ ❞❡s✌✠♥✡❞✡ ❡①❝❧✉s✠✈✡♠❡♥✌❡ ✡

❣❡r✠r ♦s r❡❝✉rs♦s ❞♦ ✛✉♥❞♦❀

✏✏ ✲ ♠✡♥✌❡r ❝♦♥✌r♦❧❡ ❞✡s ❞♦✡çõ❡s r❡❝❡❜✠❞✡s❀ ❡

✏✏✏ ✲ ✠♥❢♦r♠✡r ✡♥✉✡❧♠❡♥✌❡ à ✍❡❝r❡✌✡r✠✡ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧ ❞♦ ❧r✡✲

s✠❧ ✡s ❞♦✡çõ❡s r❡❝❡❜✠❞✡s ♠ês ✡ ♠ês✱ ✠❞❡♥✌✠❢✠❝✡♥❞♦ ♦s s❡❣✉✠♥✌❡s ❞✡✲

❞♦s ♣♦r ❞♦✡❞♦r✿

✡✮ ♥♦♠❡✱ ✟✘✚☞ ♦✉ ✟✚✛❀

❜✮ ✈✡❧♦r ❞♦✡❞♦✱ ❡s♣❡❝✠❢✠❝✡♥❞♦ s❡ ✡ ❞♦✡çã♦ ❢♦✠ ❡♠ ❡s♣é❝✠❡ ♦✉

❡♠ ❜❡♥s✳➈

✢✒r✌✳ ✗✻✵✲➸✳ ✎♠ ❝✡s♦ ❞❡ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♦❜r✠❣✡çõ❡s ♣r❡✈✠s✌✡s

♥♦ ✡r✌✳ ✗✻✵✲✙✱ ✡ ✍❡❝r❡✌✡r✠✡ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧ ❞♦ ❧r✡s✠❧ ❞✡rá ❝♦♥❤❡✲

❝✠♠❡♥✌♦ ❞♦ ❢✡✌♦ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳➈

✢✒r✌✳ ✗✻✵✲✏✳ ✜s ✟♦♥s❡❧❤♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡

♥✡❝✠♦♥✡❧✱ ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s ❞✠✈✉❧❣✡rã♦ ✡♠♣❧✡♠❡♥✌❡ à

❝♦♠✉♥✠❞✡❞❡✿

✏ ✲ ♦ ❝✡❧❡♥❞ár✠♦ ❞❡ s✉✡s r❡✉♥✠õ❡s❀

✏✏ ✲ ✡s ✡çõ❡s ♣r✠♦r✠✌ár✠✡s ♣✡r✡ ✡♣❧✠❝✡çã♦ ❞✡s ♣♦❧í✌✠❝✡s ❞❡ ✡✌❡♥❞✠♠❡♥✲

✌♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡❀

✏✏✏ ✲ ♦s r❡q✉✠s✠✌♦s ♣✡r✡ ✡ ✡♣r❡s❡♥✌✡çã♦ ❞❡ ♣r♦✖❡✌♦s ✡ s❡r❡♠ ❜❡♥❡✲

❢✠❝✠✡❞♦s ❝♦♠ r❡❝✉rs♦s ❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡ ♥✡❝✠♦♥✡❧✱ ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ♦✉ ♠✉♥✠❝✠♣✡✠s❀
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✏✮ ✲ ✡ r❡❧✡çã♦ ❞♦s ♣r♦✖❡✌♦s ✡♣r♦✈✡❞♦s ❡♠ ❝✡❞✡ ✡♥♦✲❝✡❧❡♥❞ár✠♦ ❡

♦ ✈✡❧♦r ❞♦s r❡❝✉rs♦s ♣r❡✈✠s✌♦s ♣✡r✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡s ✡çõ❡s✱ ♣♦r

♣r♦✖❡✌♦❀

✮ ✲ ♦ ✌♦✌✡❧ ❞♦s r❡❝✉rs♦s r❡❝❡❜✠❞♦s ❡ ✡ r❡s♣❡❝✌✠✈✡ ❞❡s✌✠♥✡çã♦✱ ♣♦r

♣r♦✖❡✌♦ ✡✌❡♥❞✠❞♦✱ ✠♥❝❧✉s✠✈❡ ❝♦♠ ❝✡❞✡s✌r✡♠❡♥✌♦ ♥✡ ❜✡s❡ ❞❡ ❞✡❞♦s

❞♦ ✍✠s✌❡♠✡ ❞❡ ✏♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ✏♥❢â♥❝✠✡ ❡ ✡ ✒❞♦❧❡s❝ê♥❝✠✡❀ ❡

✮✏ ✲ ✡ ✡✈✡❧✠✡çã♦ ❞♦s r❡s✉❧✌✡❞♦s ❞♦s ♣r♦✖❡✌♦s ❜❡♥❡❢✠❝✠✡❞♦s ❝♦♠ r❡✲

❝✉rs♦s ❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♥✡✲

❝✠♦♥✡❧✱ ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s✳➈

✢✒r✌✳ ✗✻✵✲☞✳ ✜♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❞❡✌❡r♠✠♥✡rá✱ ❡♠ ❝✡❞✡ ✟♦♠✡r❝✡✱ ✡

❢♦r♠✡ ❞❡ ❢✠s❝✡❧✠③✡çã♦ ❞✡ ✡♣❧✠❝✡çã♦ ❞♦s ✠♥❝❡♥✌✠✈♦s ❢✠s❝✡✠s r❡❢❡r✠❞♦s ♥♦

✡r✌✳ ✗✻✵ ❞❡s✌✡ ✓❡✠✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✗✻✵✲✙

❡ ✗✻✵✲✏ s✉✖❡✠✌✡rá ♦s ✠♥❢r✡✌♦r❡s ✡ r❡s♣♦♥❞❡r ♣♦r ✡çã♦ ✖✉❞✠❝✠✡❧ ♣r♦♣♦s✌✡

♣❡❧♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ q✉❡ ♣♦❞❡rá ✡✌✉✡r ❞❡ ♦❢í❝✠♦✱ ✡ r❡q✉❡r✠♠❡♥✌♦

♦✉ r❡♣r❡s❡♥✌✡çã♦ ❞❡ q✉✡❧q✉❡r ❝✠❞✡❞ã♦✳➈

✢✒r✌✳ ✗✻✵✲❑✳ ✒ ✍❡❝r❡✌✡r✠✡ ❞❡ ❉✠r❡✠✌♦s ➸✉♠✡♥♦s ❞✡ ✚r❡s✠❞ê♥❝✠✡ ❞✡

❛❡♣ú❜❧✠❝✡ ✭✍❉➸✴✚❛✮ ❡♥❝✡♠✠♥❤✡rá à ✍❡❝r❡✌✡r✠✡ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧

❞♦ ❧r✡s✠❧✱ ✡✌é ✸✕ ❞❡ ♦✉✌✉❜r♦ ❞❡ ❝✡❞✡ ✡♥♦✱ ✡rq✉✠✈♦ ❡❧❡✌rs♥✠❝♦ ❝♦♥✌❡♥❞♦

✡ r❡❧✡çã♦ ✡✌✉✡❧✠③✡❞✡ ❞♦s ✛✉♥❞♦s ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡ ♥✡❝✠♦♥✡❧✱ ❞✠s✌r✠✌✡❧✱ ❡s✌✡❞✉✡✠s ❡ ♠✉♥✠❝✠♣✡✠s✱ ❝♦♠ ✡ ✠♥❞✠❝✡çã♦

❞♦s r❡s♣❡❝✌✠✈♦s ♥ú♠❡r♦s ❞❡ ✠♥s❝r✠çã♦ ♥♦ ✟✘✚☞ ❡ ❞✡s ❝♦♥✌✡s ❜✡♥❝ár✠✡s

❡s♣❡❝í❢✠❝✡s ♠✡♥✌✠❞✡s ❡♠ ✠♥s✌✠✌✉✠çõ❡s ❢✠♥✡♥❝❡✠r✡s ♣ú❜❧✠❝✡s✱ ❞❡s✌✠♥✡❞✡s

❡①❝❧✉s✠✈✡♠❡♥✌❡ ✡ ❣❡r✠r ♦s r❡❝✉rs♦s ❞♦s ✛✉♥❞♦s✳➈

✢✒r✌✳ ✗✻✵✲✓✳ ✒ ✍❡❝r❡✌✡r✠✡ ❞✡ ❛❡❝❡✠✌✡ ✛❡❞❡r✡❧ ❞♦ ❧r✡s✠❧ ❡①♣❡❞✠rá ✡s

✠♥s✌r✉çõ❡s ♥❡❝❡ssár✠✡s à ✡♣❧✠❝✡çã♦ ❞♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✗✻✵ ✡ ✗✻✵✲❑✳➈

✒r✌✳ ✔✔✳ ✜ ♣✡rá❣r✡❢♦ ú♥✠❝♦ ❞♦ ✡r✌✳ ✸➸ ❞✡ ✓❡✠ ♥♦ ✕✗✳✗✕✸✱ ❞❡ ✗✵ ❞❡

✖✡♥❡✠r♦ ❞❡ ✗✵✕✵✱ ♣✡ss✡ ✡ ✈✠❣♦r✡r ❝♦♠ ✡ s❡❣✉✠♥✌❡ r❡❞✡çã♦✿

✢✒r✌✳ ✸➸ ✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳✳
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✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ❞❡❞✉çã♦ ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦ ♥ã♦

♣♦❞❡rá ✉❧✌r✡♣✡ss✡r ✕✪ ✭✉♠ ♣♦r ❝❡♥✌♦✮ ❞♦ ✠♠♣♦s✌♦ ❞❡✈✠❞♦✳➈ ✭✘❛✮

✒r✌✳ ✔✾✳ ✭✮✎☛✒❉✜✮✳

✒r✌✳ ✾✵✳ ✎s✌✡ ✓❡✠ ❡♥✌r✡ ❡♠ ✈✠❣♦r ✡♣ós ❞❡❝♦rr✠❞♦s ✾✵ ✭♥♦✈❡♥✌✡✮ ❞✠✡s ❞❡

s✉✡ ♣✉❜❧✠❝✡çã♦ ♦❢✠❝✠✡❧✳

❧r✡sí❧✠✡✱ ✕✔ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✗✵✕✗❀ ✕✾✕➸ ❞✡ ✏♥❞❡♣❡♥❞ê♥❝✠✡ ❡ ✕✗✹➸ ❞✡ ❛❡✲

♣ú❜❧✠❝✡✳

✆✂▲▼✥✥❖❯✁✁❊��

✎✠♦é ✍☛❞✌✡☛✠ ✟✌✡☛✠③✠

●❞✐☛✠ �✌♥t☞❣✌

❆❧☞①✌♥☛✡☞ ❡✠❝❤✌ ✑✌♥t✠♦ ✥✌☛✐❧❤✌

�✐✡✐✌♠ ❇☞❧❝❤✐✠✡

�✌✡✐✌ ☛✠ ❡✠♦á✡✐✠ ♦❞♥☞♦

✎s✌❡ ✌❡①✌♦ ♥ã♦ s✉❜s✌✠✌✉✠ ♦ ♣✉❜❧✠❝✡❞♦ ♥♦ ❉✜✳ ❞❡ ✕✾✳✕✳✗✵✕✗ r❡✌✠❢✠❝✡❞♦

❡♠ ✗✵✳✕✳✗✵✕✗
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❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✻✺

✥✂❈▲❆✁❆➬✝✞ ❯☎✂◆✂✁✄❆▲ ✥✞✄ ✥✂✁✂✂✆✞✄ ✥❆

❈✁✂❆☎➬❆ ✂ ✥✞ ❆✥✞▲✂✄❈✂☎✆✂

❆☛♦t❛☛❛ ♣❡❧❛ ❆ss❡❡✠❧❧✐❛ ☛❛s ❛❛çõ❡s
❯♥✐☛❛s ☛❡ ✞✵ ☛❡ ♥♦✈❡❡✠r♦ ☛❡ ☎✾✺✾ ❡ r❛✲
t✐❢✐❝❛☛❛ ♣❡❧♦ ✥r❛s✐❧

P�✁✂✄☎✆✝❖

✠✌✜✘✒ q✉❡ ♦s ♣♦✈♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ♥✡ ✟✡r✌✡✱ r❡✡❢✠r♠✡r✡♠ s✉✡

❢é ♥♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❢✉♥❞✡♠❡♥✌✡✠s✱ ♥✡ ❞✠❣♥✠❞✡❞❡ ❡ ♥♦ ✈✡❧♦r ❞♦ s❡r

❤✉♠✡♥♦✱ ❡ r❡s♦❧✈❡r✡♠ ♣r♦♠♦✈❡r ♦ ♣r♦❣r❡ss♦ s♦❝✠✡❧ ❡ ♠❡❧❤♦r❡s ❝♦♥❞✠✲

çõ❡s ❞❡ ✈✠❞✡ ❞❡♥✌r♦ ❞❡ ✉♠✡ ❧✠❜❡r❞✡❞❡ ♠✡✠s ✡♠♣❧✡✱

✠✌✜✘✒ q✉❡ ✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ♥✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s

➸✉♠✡♥♦s✱ ♣r♦❝❧✡♠✡r✡♠ q✉❡ ✌♦❞♦ ❤♦♠❡♠ ✌❡♠ ❝✡♣✡❝✠❞✡❞❡ ♣✡r✡ ❣♦③✡r

♦s ❞✠r❡✠✌♦s ❡ ✡s ❧✠❜❡r❞✡❞❡s ♥❡❧✡ ❡s✌✡❜❡❧❡❝✠❞♦s✱ s❡♠ ❞✠s✌✠♥çã♦ ❞❡ q✉✡❧✲

q✉❡r ❡s♣é❝✠❡✱ s❡✖✡ ❞❡ r✡ç✡✱ ❝♦r✱ s❡①♦✱ ❧í♥❣✉✡✱ r❡❧✠❣✠ã♦✱ ♦♣✠♥✠ã♦ ♣♦❧í✌✠❝✡

♦✉ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ♦r✠❣❡♠ ♥✡❝✠♦♥✡❧ ♦✉ s♦❝✠✡❧✱ r✠q✉❡③✡✱ ♥✡s❝✠♠❡♥✌♦

♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥❞✠çã♦✱

✠✌✜✘✒ q✉❡ ✡ ❝r✠✡♥ç✡✱ ❡♠ ❞❡❝♦rrê♥❝✠✡ ❞❡ s✉✡ ✠♠✡✌✉r✠❞✡❞❡ ❢ís✠❝✡ ❡ ♠❡♥✲

✌✡❧✱ ♣r❡❝✠s✡ ❞❡ ♣r♦✌❡çã♦ ❡ ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s✱ ✠♥❝❧✉s✠✈❡ ♣r♦✌❡çã♦ ❧❡❣✡❧

✡♣r♦♣r✠✡❞✡✱ ✡♥✌❡s ❡ ❞❡♣♦✠s ❞♦ ♥✡s❝✠♠❡♥✌♦✱

✠✌✜✘✒ q✉❡ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ✌✡❧ ♣r♦✌❡çã♦ ❢♦✠ ❡♥✉♥❝✠✡❞✡ ♥✡ ❉❡❝❧✡✲

r✡çã♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡♠ ✙❡♥❡❜r✡✱ ❞❡ ✕✾✗✹✱ ❡ r❡❝♦♥❤❡❝✠❞✡

♥✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s ➸✉♠✡♥♦s ❡ ♥♦s ❡s✌✡✌✉✌♦s ❞✡s

✡❣ê♥❝✠✡s ❡s♣❡❝✠✡❧✠③✡❞✡s ❡ ♦r❣✡♥✠③✡çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s ✠♥✌❡r❡ss✡❞✡s ♥♦

❜❡♠✲❡s✌✡r ❞✡ ❝r✠✡♥ç✡✱

✮✠s✌♦ q✉❡ ✡ ❤✉♠✡♥✠❞✡❞❡ ❞❡✈❡ à ❝r✠✡♥ç✡ ♦ ♠❡❧❤♦r ❞❡ s❡✉s ❡s❢♦rç♦s✱

✍✜✜✌✎✱ ✍ ✍✜✜✢✎✕✔✞✌✍ ✗✢✣✍✔ ✤✣✒✓✔✍✎✍ ❡s✌✡ ❉❡❝❧✡r✡çã♦

❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡✱ ✈✠s✡♥❞♦ q✉❡ ✡ ❝r✠✡♥ç✡ ✌❡♥❤✡ ✉♠✡ ✠♥❢â♥❝✠✡

❢❡❧✠③ ❡ ♣♦ss✡ ❣♦③✡r✱ ❡♠ s❡✉ ♣ró♣r✠♦ ❜❡♥❡❢í❝✠♦ ❡ ♥♦ ❞✡ s♦❝✠❡❞✡❞❡✱ ♦s

❞✠r❡✠✌♦s ❡ ✡s ❧✠❜❡r❞✡❞❡s ✡q✉✠ ❡♥✉♥❝✠✡❞♦s ❡ ✡♣❡❧✡ ✡ q✉❡ ♦s ♣✡✠s✱ ♦s ❤♦✲
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♠❡♥s ❡ ✡s ♠✉❧❤❡r❡s ❡♠ s✉✡ q✉✡❧✠❞✡❞❡ ❞❡ ✠♥❞✠✈í❞✉♦s✱ ❡ ✡s ♦r❣✡♥✠③✡çõ❡s

✈♦❧✉♥✌ár✠✡s✱ ✡s ✡✉✌♦r✠❞✡❞❡s ❧♦❝✡✠s ❡ ♦s ✙♦✈❡r♥♦s ♥✡❝✠♦♥✡✠s r❡❝♦♥❤❡ç✡♠

❡s✌❡s ❞✠r❡✠✌♦s ❡ s❡ ❡♠♣❡♥❤❡♠ ♣❡❧✡ s✉✡ ♦❜s❡r✈â♥❝✠✡ ♠❡❞✠✡♥✌❡ ♠❡❞✠❞✡s

❧❡❣✠s❧✡✌✠✈✡s ❡ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ♣r♦❣r❡ss✠✈✡♠❡♥✌❡ ✠♥s✌✠✌✉í❞✡s✱ ❞❡ ❝♦♥✲

❢♦r♠✠❞✡❞❡ ❝♦♠ ♦s s❡❣✉✠♥✌❡s ♣r✠♥❝í♣✠♦s✿

✯✚✙✘✗�✕✙✜ ✥➸

✒ ❝r✠✡♥ç✡ ❣♦③✡rá ✌♦❞♦s ♦s ❞✠r❡✠✌♦s ❡♥✉♥❝✠✡❞♦s ♥❡s✌✡ ❉❡❝❧✡r✡çã♦✳ ☛♦✲

❞✡s ✡s ❝r✠✡♥ç✡s✱ ✡❜s♦❧✉✌✡♠❡♥✌❡ s❡♠ q✉✡❧q✉❡r ❡①❝❡çã♦✱ s❡rã♦ ❝r❡❞♦r✡s

❞❡s✌❡s ❞✠r❡✠✌♦s✱ s❡♠ ❞✠s✌✠♥çã♦ ♦✉ ❞✠s❝r✠♠✠♥✡çã♦ ♣♦r ♠♦✌✠✈♦ ❞❡ r✡ç✡✱

❝♦r✱ s❡①♦✱ ❧í♥❣✉✡✱ r❡❧✠❣✠ã♦✱ ♦♣✠♥✠ã♦ ♣♦❧í✌✠❝✡ ♦✉ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ♦r✠✲

❣❡♠ ♥✡❝✠♦♥✡❧ ♦✉ s♦❝✠✡❧✱ r✠q✉❡③✡✱ ♥✡s❝✠♠❡♥✌♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥❞✠✲

çã♦✱ q✉❡r s✉✡ ♦✉ ❞❡ s✉✡ ❢✡♠í❧✠✡✳

✯✚✙✘✗�✕✙✜ ✁➸

✒ ❝r✠✡♥ç✡ ❣♦③✡rá ♣r♦✌❡çã♦ s♦❝✠✡❧ ❡ s❡r✲❧❤❡✲ã♦ ♣r♦♣♦r❝✠♦♥✡❞✡s ♦♣♦r✌✉✲

♥✠❞✡❞❡ ❡ ❢✡❝✠❧✠❞✡❞❡s✱ ♣♦r ❧❡✠ ❡ ♣♦r ♦✉✌r♦s ♠❡✠♦s✱ ✡ ❢✠♠ ❞❡ ❧❤❡ ❢✡❝✉❧✌✡r

♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱ ♠❡♥✌✡❧✱ ♠♦r✡❧✱ ❡s♣✠r✠✌✉✡❧ ❡ s♦❝✠✡❧✱ ❞❡ ❢♦r♠✡

s✡❞✠✡ ❡ ♥♦r♠✡❧ ❡ ❡♠ ❝♦♥❞✠çõ❡s ❞❡ ❧✠❜❡r❞✡❞❡ ❡ ❞✠❣♥✠❞✡❞❡✳ ✘✡ ✠♥s✌✠✌✉✠✲

çã♦ ❞✡s ❧❡✠s ✈✠s✡♥❞♦ ❡s✌❡ ♦❜✖❡✌✠✈♦ ❧❡✈✡r✲s❡✲ã♦ ❡♠ ❝♦♥✌✡✱ s♦❜r❡✌✉❞♦✱ ♦s

♠❡❧❤♦r❡s ✠♥✌❡r❡ss❡s ❞✡ ❝r✠✡♥ç✡✳

✯✚✙✘✗�✕✙✜ ✂➸

❉❡s❞❡ ♦ ♥✡s❝✠♠❡♥✌♦✱ ✌♦❞✡ ❝r✠✡♥ç✡ ✌❡rá ❞✠r❡✠✌♦ ✡ ✉♠ ♥♦♠❡ ❡ ✡ ✉♠✡

♥✡❝✠♦♥✡❧✠❞✡❞❡✳

✯✚✙✘✗�✕✙✜ ✄➸

✒ ❝r✠✡♥ç✡ ❣♦③✡rá ♦s ❜❡♥❡❢í❝✠♦s ❞✡ ♣r❡✈✠❞ê♥❝✠✡ s♦❝✠✡❧✳ ☛❡rá ❞✠r❡✠✌♦ ✡

❝r❡s❝❡r ❡ ❝r✠✡r✲s❡ ❝♦♠ s✡ú❞❡❀ ♣✡r✡ ✠s✌♦✱ ✌✡♥✌♦ à ❝r✠✡♥ç✡ ❝♦♠♦ à ♠ã❡✱

s❡rã♦ ♣r♦♣♦r❝✠♦♥✡❞♦s ❝✉✠❞✡❞♦s ❡ ♣r♦✌❡çã♦ ❡s♣❡❝✠✡✠s✱ ✠♥❝❧✉s✠✈❡ ✡❞❡q✉✡✲

❞♦s ❝✉✠❞✡❞♦s ♣ré ❡ ♣ós✲♥✡✌✡✠s✳ ✒ ❝r✠✡♥ç✡ ✌❡rá ❞✠r❡✠✌♦ ✡ ✡❧✠♠❡♥✌✡çã♦✱

r❡❝r❡✡çã♦ ❡ ✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡ ✡❞❡q✉✡❞✡s✳
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✯✚✙✘✗�✕✙✜ ✥➸

✳ ❝r✠✡♥ç✡ ✠♥❝✡♣✡❝✠✌✡❞✡ ❢ís✠❝✡✱ ♠❡♥✌✡❧ ♦✉ s♦❝✠✡❧♠❡♥✌❡ s❡rã♦ ♣r♦♣♦r❝✠♦✲

♥✡❞♦s ♦ ✌r✡✌✡♠❡♥✌♦✱ ✡ ❡❞✉❝✡çã♦ ❡ ♦s ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s ❡①✠❣✠❞♦s ♣❡❧✡

s✉✡ ❝♦♥❞✠çã♦ ♣❡❝✉❧✠✡r✳

✯✚✙✘✗�✕✙✜ �➸

✚✡r✡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❝♦♠♣❧❡✌♦ ❡ ❤✡r♠♦♥✠♦s♦ ❞❡ s✉✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱

✡ ❝r✠✡♥ç✡ ♣r❡❝✠s✡ ❞❡ ✡♠♦r ❡ ❝♦♠♣r❡❡♥sã♦✳ ✟r✠✡r✲s❡✲à✱ s❡♠♣r❡ q✉❡ ♣♦s✲

sí✈❡❧✱ ✡♦s ❝✉✠❞✡❞♦s ❡ s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞♦s ♣✡✠s ❡✱ ❡♠ q✉✡❧q✉❡r ❤✠✲

♣ó✌❡s❡✱ ♥✉♠ ✡♠❜✠❡♥✌❡ ❞❡ ✡❢❡✌♦ ❡ ❞❡ s❡❣✉r✡♥ç✡ ♠♦r✡❧ ❡ ♠✡✌❡r✠✡❧✱ s✡❧✈♦

❝✠r❝✉♥s✌â♥❝✠✡s ❡①❝❡♣❝✠♦♥✡✠s✱ ✡ ❝r✠✡♥ç✡ ❞✡ ✌❡♥r✡ ✠❞✡❞❡ ♥ã♦ s❡rá ✡♣✡r✌✡❞✡

❞✡ ♠ã❡✳ ✳ s♦❝✠❡❞✡❞❡ ❡ às ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s ❝✡❜❡rá ✡ ♦❜r✠❣✡çã♦ ❞❡

♣r♦♣✠❝✠✡r ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s às ❝r✠✡♥ç✡s s❡♠ ❢✡♠í❧✠✡ ❡ ✡q✉❡❧✡s q✉❡ ❝✡✲

r❡❝❡♠ ❞❡ ♠❡✠♦s ✡❞❡q✉✡❞♦s ❞❡ s✉❜s✠s✌ê♥❝✠✡✳ ➱ ❞❡s❡✖á✈❡❧ ✡ ♣r❡s✌✡çã♦ ❞❡

✡✖✉❞✡ ♦❢✠❝✠✡❧ ❡ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡ ❡♠ ♣r♦❧ ❞✡ ♠✡♥✉✌❡♥çã♦ ❞♦s ❢✠❧❤♦s ❞❡

❢✡♠í❧✠✡s ♥✉♠❡r♦s✡s✳

✯✚✙✘✗�✕✙✜ ✁➸

✒ ❝r✠✡♥ç✡ ✌❡rá ❞✠r❡✠✌♦ ✡ r❡❝❡❜❡r ❡❞✉❝✡çã♦✱ q✉❡ s❡rá ❣r✡✌✉✠✌✡ ❡ ❝♦♠♣✉❧✲

sór✠✡ ♣❡❧♦ ♠❡♥♦s ♥♦ ❣r✡✉ ♣r✠♠ár✠♦✳

✍❡r✲❧❤❡✲á ♣r♦♣✠❝✠✡❞✡ ✉♠✡ ❡❞✉❝✡çã♦ ❝✡♣✡③ ❞❡ ♣r♦♠♦✈❡r ✡ s✉✡ ❝✉❧✌✉r✡

❣❡r✡❧ ❡ ❝✡♣✡❝✠✌á✲❧✡ ✡✱ ❡♠ ❝♦♥❞✠çõ❡s ❞❡ ✠❣✉✡✠s ♦♣♦r✌✉♥✠❞✡❞❡s✱ ❞❡s❡♥✲

✈♦❧✈❡r ✡s s✉✡s ✡♣✌✠❞õ❡s✱ s✉✡ ❝✡♣✡❝✠❞✡❞❡ ❞❡ ❡♠✠✌✠r ✖✉í③♦ ❡ s❡✉ s❡♥s♦

❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♠♦r✡❧ ❡ s♦❝✠✡❧✱ ❡ ✡ ✌♦r♥✡r✲s❡ ✉♠ ♠❡♠❜r♦ ú✌✠❧ ❞✡

s♦❝✠❡❞✡❞❡✳

✜s ♠❡❧❤♦r❡s ✠♥✌❡r❡ss❡s ❞✡ ❝r✠✡♥ç✡ s❡rã♦ ✡ ❞✠r❡✌r✠③ ✡ ♥♦r✌❡✡r ♦s r❡s♣♦♥✲

sá✈❡✠s ♣❡❧✡ s✉✡ ❡❞✉❝✡çã♦ ❡ ♦r✠❡♥✌✡çã♦❀ ❡s✌✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❝✡❜❡✱ ❡♠

♣r✠♠❡✠r♦ ❧✉❣✡r✱ ✡♦s ♣✡✠s✳

✒ ❝r✠✡♥ç✡ ✌❡rá ✡♠♣❧✡ ♦♣♦r✌✉♥✠❞✡❞❡ ♣✡r✡ ❜r✠♥❝✡r ❡ ❞✠✈❡r✌✠r✲s❡✱ ✈✠s✡♥❞♦

♦s ♣r♦♣ós✠✌♦s ♠❡s♠♦s ❞✡ s✉✡ ❡❞✉❝✡çã♦❀ ✡ s♦❝✠❡❞✡❞❡ ❡ ✡s ✡✉✌♦r✠❞✡❞❡s

♣ú❜❧✠❝✡s ❡♠♣❡♥❤✡r✲s❡✲ã♦ ❡♠ ♣r♦♠♦✈❡r ♦ ❣♦③♦ ❞❡s✌❡ ❞✠r❡✠✌♦✳



✶✻✽ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉❊❈▲❆❘❆➬➹❖ ❯◆■❱❊❘❙❆▲

✯✚✙✘✗�✕✙✜ ✥➸

✒ ❝r✠✡♥ç✡ ❢✠❣✉r✡rá✱ ❡♠ q✉✡✠sq✉❡r ❝✠r❝✉♥s✌â♥❝✠✡s✱ ❡♥✌r❡ ♦s ♣r✠♠❡✠r♦s ✡

r❡❝❡❜❡r ♣r♦✌❡çã♦ ❡ s♦❝♦rr♦✳

✯✚✙✘✗�✕✙✜ ✜➸

✒ ❝r✠✡♥ç✡ ❣♦③✡rá ♣r♦✌❡çã♦ ❝♦♥✌r✡ q✉✡✠sq✉❡r ❢♦r♠✡s ❞❡ ♥❡❣❧✠❣ê♥❝✠✡✱

❝r✉❡❧❞✡❞❡ ❡ ❡①♣❧♦r✡çã♦✳ ✘ã♦ s❡rá ✖✡♠✡✠s ♦❜✖❡✌♦ ❞❡ ✌rá❢✠❝♦✱ s♦❜ q✉✡❧✲

q✉❡r ❢♦r♠✡✳

✘ã♦ s❡rá ♣❡r♠✠✌✠❞♦ à ❝r✠✡♥ç✡ ❡♠♣r❡❣✡r✲s❡ ✡♥✌❡s ❞✡ ✠❞✡❞❡ ♠í♥✠♠✡

❝♦♥✈❡♥✠❡♥✌❡❀ ❞❡ ♥❡♥❤✉♠✡ ❢♦r♠✡ s❡rá ❧❡✈✡❞✡ ✡ ♦✉ s❡r✲❧❤❡✲á ♣❡r♠✠✌✠❞♦

❡♠♣❡♥❤✡r✲s❡ ❡♠ q✉✡❧q✉❡r ♦❝✉♣✡çã♦ ♦✉ ❡♠♣r❡❣♦ q✉❡ ❧❤❡ ♣r❡✖✉❞✠q✉❡ ✡

s✡ú❞❡ ♦✉ ✡ ❡❞✉❝✡çã♦ ♦✉ q✉❡ ✠♥✌❡r❢✠r✡ ❡♠ s❡✉ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱

♠❡♥✌✡❧ ♦✉ ♠♦r✡❧✳

✯✚✙✘✗�✕✙✜ ✥☛➸

✒ ❝r✠✡♥ç✡ ❣♦③✡rá ♣r♦✌❡çã♦ ❝♦♥✌r✡ ✡✌♦s q✉❡ ♣♦ss✡♠ s✉s❝✠✌✡r ❞✠s❝r✠♠✠✲

♥✡çã♦ r✡❝✠✡❧✱ r❡❧✠❣✠♦s✡ ♦✉ ❞❡ q✉✡❧q✉❡r ♦✉✌r✡ ♥✡✌✉r❡③✡✳ ✟r✠✡r✲s❡✲á ♥✉♠

✡♠❜✠❡♥✌❡ ❞❡ ❝♦♠♣r❡❡♥sã♦✱ ❞❡ ✌♦❧❡râ♥❝✠✡✱ ❞❡ ✡♠✠③✡❞❡ ❡♥✌r❡ ♦s ♣♦✈♦s✱

❞❡ ♣✡③ ❡ ❞❡ ❢r✡✌❡r♥✠❞✡❞❡ ✉♥✠✈❡rs✡❧ ❡ ❡♠ ♣❧❡♥✡ ❝♦♥s❝✠ê♥❝✠✡ q✉❡ s❡✉ ❡s✲

❢♦rç♦ ❡ ✡♣✌✠❞ã♦ ❞❡✈❡♠ s❡r ♣♦s✌♦s ✡ s❡r✈✠ç♦ ❞❡ s❡✉s s❡♠❡❧❤✡♥✌❡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✻✾

❈✞☎◆✂☎➬✝✞ ✁✂▲❆✆✂◆❆ ❆ �✁✞✆✂➬✝✞

✥❆✄ ❈✁✂❆☎➬❆✄ ✂ ❆ ❈✞✞�✂✁❆➬✝✞

✂��❆✆❚✁✂❆ ✥✂ ❆✥✞➬✝✞ ✂☎✆✂✁☎❆❈✂✞☎❆▲

✭❈✞☎◆✂☎➬✝✞ ✥✂ ❍❆✂❆ ✥ ❯☎✂❈✂❋�

❆♣r♦✈❛☛❛ ♣❡❧♦ ❉❡❝r❡t♦ s❡❣✐s❧❛t✐✈♦ ♥✠
✻✸✱ ☛❡ ☎✾ ☛❡ ❛✠r✐❧ ☛❡ ☎✾✾✺ ❡ ✺r♦❡✉❧❣❛☛❛
♣❡❧♦ ❉❡❝r❡t♦ ♥✠ ✸✳✵✄✝ ☛❡ ✞☎ ☛❡ ✆✉♥❤♦ ☛❡
☎✾✾✾✮

✜s ✎s✌✡❞♦s s✠❣♥✡✌ár✠♦s ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱ ❛❡❝♦♥❤❡❝❡♥❞♦ q✉❡✱

♣✡r✡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❤✡r♠♦♥✠♦s♦ ❞❡ s✉✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱ ✡ ❝r✠✡♥ç✡

❞❡✈❡ ❝r❡s❝❡r ❡♠ ♠❡✠♦ ❢✡♠✠❧✠✡r✱ ❡♠ ❝❧✠♠✡ ❞❡ ❢❡❧✠❝✠❞✡❞❡✱ ❞❡ ✡♠♦r ❡ ❞❡

❝♦♠♣r❡❡♥sã♦❀

❛❡❝♦r❞✡♥❞♦ q✉❡ ❝✡❞✡ ♣✡✠s ❞❡✈❡r✠✡ ✌♦♠✡r✱ ❝♦♠ ❝✡rá✌❡r ♣r✠♦r✠✌ár✠♦✱ ♠❡✲

❞✠❞✡s ✡❞❡q✉✡❞✡s ♣✡r✡ ♣❡r♠✠✌✠r ✡ ♠✡♥✉✌❡♥çã♦ ❞✡ ❝r✠✡♥ç✡ ❡♠ s✉✡ ❢✡♠í✲

❧✠✡ ❞❡ ♦r✠❣❡♠❀

❛❡❝♦♥❤❡❝❡♥❞♦ q✉❡ ✡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♣♦❞❡ ✡♣r❡s❡♥✌✡r ✡ ✈✡♥✌✡✲

❣❡♠ ❞❡ ❞✡r ✉♠✡ ❢✡♠í❧✠✡ ♣❡r♠✡♥❡♥✌❡ à ❝r✠✡♥ç✡ ♣✡r✡ q✉❡♠ ♥ã♦ s❡ ♣♦ss✡

❡♥❝♦♥✌r✡r ✉♠✡ ❢✡♠í❧✠✡ ✡❞❡q✉✡❞✡ ❡♠ s❡✉ ♣✡ís ❞❡ ♦r✠❣❡♠❀

✟♦♥✈❡♥❝✠❞♦s ❞✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ♣r❡✈❡r ♠❡❞✠❞✡s ♣✡r✡ ❣✡r✡♥✌✠r q✉❡ ✡s

✡❞♦çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s s❡✖✡♠ ❢❡✠✌✡s ♥♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ❡

❝♦♠ r❡s♣❡✠✌♦ ✡ s❡✉s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s✱ ✡ss✠♠ ❝♦♠♦ ♣✡r✡ ♣r❡✈❡♥✠r ♦

s❡qq❡s✌r♦✱ ✡ ✈❡♥❞✡ ♦✉ ♦ ✌rá❢✠❝♦ ❞❡ ❝r✠✡♥ç✡s❀ ❡

❉❡s❡✖✡♥❞♦ ❡s✌✡❜❡❧❡❝❡r ♣✡r✡ ❡ss❡ ❢✠♠ ❞✠s♣♦s✠çõ❡s ❝♦♠✉♥s q✉❡ ❧❡✈❡♠ ❡♠

❝♦♥s✠❞❡r✡çã♦ ♦s ♣r✠♥❝í♣✠♦s r❡❝♦♥❤❡❝✠❞♦s ♣sr ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦✲

♥✡✠s✱ ❡♠ ♣✡r✌✠❝✉❧✡r ✡ ✟♦♥✈❡♥çã♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s s♦❜r❡ ♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡✱ ❞❡ ✗✵ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✔✾✱ ❡ ♣❡❧✡ ❉❡❝❧✡r✡çã♦ ❞✡s ✘✡çõ❡s

✳♥✠❞✡s s♦❜r❡ ♦s ✚r✠♥❝í♣✠♦s ✍♦❝✠✡✠s ❡ ☞✉rí❞✠❝♦s ✒♣❧✠❝á✈❡✠s à ✚r♦✌❡çã♦ ❡

✡♦ ❧❡♠✲❡s✌✡r ❞✡s ✟r✠✡♥ç✡s✱ ❝♦♠ ✎s♣❡❝✠✡❧ ❛❡❢❡rê♥❝✠✡ às ✚rá✌✠❝✡s ❡♠

♦✡✌ér✠✡ ❞❡ ✒❞♦çã♦ ❡ ❞❡ ✟♦❧♦❝✡çã♦ ✛✡♠✠❧✠✡r ♥♦s ✚❧✡♥♦s ✘✡❝✠♦♥✡❧ ❡



✶✼✵ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❈❖◆❱❊◆➬➹❖ ❉❊ ✥❆■❆

✏♥✌❡r♥✡❝✠♦♥✡❧ ✭❛❡s♦❧✉çã♦ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ ✹✕✴✔✺✱ ❞❡ ✸ ❞❡ ❞❡③❡♠✲

❜r♦ ❞❡ ✕✾✔✻✮✱

✒❝♦r❞✡♠ ♥✡s s❡❣✉✠♥✌❡s ❞✠s♣♦s✠çõ❡s✿

❈�✁✎✏✑✒✗ ✛

➶♠❜✩t✫ ❞✮❡✪✱✩❝✧✬ã✫ ❞✧♦✫✲✈✮✲✬ã✫

❡✚✡✙✙✜ ✥

✒♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ✌❡♠ ♣sr ♦❜✖❡✌✠✈♦✿

✡✮ ❡s✌✡❜❡❧❡❝❡r ❣✡r✡♥✌✠✡s ♣✡r✡ q✉❡ ✡s ✡❞♦çõ❡s ✠♥✌❡r♥✡❝✠♦♥✡✠s s❡✖✡♠

❢❡✠✌✡s s❡❣✉♥❞♦ ♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ❡ ❝♦♠ r❡s♣❡✠✌♦ ✡♦s

❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s q✉❡ ❧❤❡ r❡❝♦♥❤❡❝❡ ♦ ❞✠r❡✠✌♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀

❜✮ ✠♥s✌✡✉r✡r ✉♠ s✠s✌❡♠✡ ❞❡ ❝♦♦♣❡r✡çã♦ ❡♥✌r❡ ♦s ✎s✌✡❞♦s ✟♦♥✌r✡✲

✌✡♥✌❡s q✉❡ ✡ss❡❣✉r❡ ♦ r❡s♣❡✠✌♦ às ♠❡♥❝✠♦♥✡❞✡s ❣✡r✡♥✌✠✡s ❡✱ ❡♠ ❝♦♥✲

s❡qqê♥❝✠✡ ♣r❡✈✠♥✡ ♦ s❡qq❡s✌r♦✱ ✡ ✈❡♥❞✡ ♦✉ ♦ ✌rá❢✠❝♦ ❞❡ ❝r✠✡♥ç✡s❀

❝✮ ✡ss❡❣✉r✡r ♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ♥♦s ✎s✌✡❞♦s ✟♦♥✌r✡✌✡♥✌❡s ❞✡s ✡❞♦✲

çõ❡s r❡✡❧✠③✡❞✡s s❡❣✉♥❞♦ ✡ ✟♦♥✈❡♥çã♦✳

❡✚✡✙✙✜ ✁

✕✳ ✒ ✟♦♥✈❡♥çã♦ s❡rá ✡♣❧✠❝✡❞✡ q✉✡♥❞♦ ✉♠✡ ❝r✠✡♥ç✡ ❝♦♠ r❡s✠❞ê♥❝✠✡ ❤✡✲

❜✠✌✉✡❧ ❡♠ ✉♠ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ✭✢♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠➈✮ ✌✠✈❡r s✠❞♦✱

❢♦r✱ ♦✉ ❞❡✈✡ s❡r ❞❡s❧♦❝✡❞✡ ♣✡r✡ ♦✉✌r♦ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ✭✢♦ ✎s✌✡❞♦

❞❡ ✡❝♦❧❤✠❞✡➈✮✱ q✉❡r ✡♣ós s✉✡ ✡❞♦çã♦ ♥♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ♣sr ❝s♥✖✉❣❡s

♦✉ ♣sr ✉♠✡ ♣❡ss♦✡ r❡s✠❞❡♥✌❡ ❤✡❜✠✌✉✡❧♠❡♥✌❡ ♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡✱

q✉❡r ♣✡r✡ q✉❡ ❡ss✡ ✡❞♦çã♦ s❡✖✡ r❡✡❧✠③✡❞✡✱ ♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ♦✉ ♥♦

✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✳

✗✳ ✒ ✟♦♥✈❡♥çã♦ s♦♠❡♥✌❡ ✡❜r✡♥❣❡ ✡s ✡❞♦çõ❡s q✉❡ ❡s✌✡❜❡❧❡ç✡♠ ✉♠ ✈✠♥✲

❝✉❧♦ ❞❡ ❢✠✡çã♦✳
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✒ ✟♦♥✈❡♥çã♦ ❞❡✠①✡rá ❞❡ s❡r ✡♣❧✠❝á✈❡❧ s❡ ✡s ✡♣r♦✈✡çõ❡s ♣r❡✈✠s✌✡s ♥♦

✡r✌✠❣♦ ✕✼✱ ✡❧í♥❡✡ ✢❝➈✱ ♥ã♦ ❢♦r❡♠ ❝♦♥❝❡❞✠❞✡s ✡♥✌❡s✳ q✉❡ ✡ ❝r✠✡♥ç✡ ✡✌✠♥✖✡

✡ ✠❞✡❞❡ ❞❡ ✕✔ ✭❞❡③♦✠✌♦✮ ✡♥♦s✳

❈�✁✎✏✑✒✗ ✛✛

�❡q✉✐s✐✟♦s ♣❛r❛ ❛s❡☛♦çõ❡s ✥♥✟❡r♥❛❝✐♦♥❛✐s

❡✚✡✙✙✜ ✄

✒s ✡❞♦çõ❡s ✡❜r✡♥❣✠✡s ♣sr ❡s✌✡ ❝♦♥✈❡♥çã♦ só ♣♦❞❡rã♦ ♦❝♦rr❡r q✉✡♥❞♦

✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✿

✡✮ ✌✠✈❡r❡♠ ❞❡✌❡r♠✠♥✡❞♦ q✉❡ ✡ ❝r✠✡♥ç✡ é ✡❞✡♣✌á✈❡❧❀

❜✮ ✌✠✈❡r❡♠ ✈❡r✠❢✠❝✡❞♦✱ ❞❡♣♦✠s ❞❡ ❤✡✈❡r ❡①✡♠✠♥✡❞♦ ✡❞❡q✉✡❞✡♠❡♥✌❡

✡s

♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ ❝♦❧♦❝✡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡♠ s❡✉ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✱

q✉❡ ✉♠✡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✡✌❡♥❞❡ ✡♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡

❝r✠✡♥ç✡❀

❝✮ ✌✠✈❡r❡♠✲s❡ ✡ss❡❣✉r✡❞♦ ❞❡✿

✕✮ q✉❡ ✡s ♣❡ss♦✡s✱ ✠♥s✌✠✌✉✠çõ❡s ❡ ✡✉✌♦r✠❞✡❞❡s ❝✉✖♦ ❝♦♥s❡♥✌✠✲

♠❡♥✌♦ s❡ r❡q✉❡✠r✡ ♣✡r✡ ✡ ✡❞♦çã♦ ❤✡✖✡♠ s✠❞♦ ❝♦♥✈❡♥✠❡♥✌❡♠❡♥✌❡

♦r✠❡♥✌✡❞✡s ❡ ❞❡✈✠❞✡♠❡♥✌❡ ✠♥❢♦r♠✡❞✡s ❞✡s ❝♦♥s❡qqê♥❝✠✡s ❞❡

s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦✱ ❡♠ ♣✡r✌✠❝✉❧✡r ❡♠ r❡❧✡çã♦ à ♠✡♥✉✌❡♥çã♦ ♦✉

à r✉♣✌✉r✡✱ ❡♠ ✈✠r✌✉❞❡ ❞✡ ✡❞♦çã♦✱ ❞♦s ✈í♥❝✉❧♦s ✖✉rí❞✠❝♦s ❡♥✌r❡ ✡

❝r✠✡♥ç✡ ❡ s✉✡ ❢✡♠í❧✠✡ ❞❡ ♦r✠❣❡♠❀

✗✮ q✉❡ ❡s✌✡s ♣❡ss♦✡s✱ ✠♥s✌✠✌✉✠çõ❡s ❡ ✡✉✌♦r✠❞✡❞❡s ✌❡♥❤✡♠ ♠✡♥✠✲

❢❡s✌✡❞♦ s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❧✠✈r❡♠❡♥✌❡✱ ♥✡ ❢♦r♠✡ ❧❡❣✡❧ ♣r❡✈✠s✌✡✱

❡ q✉❡ ❡s✌❡ ❝♦♥s❡♥✌✠♠❡♥✌♦ s❡ ✌❡♥❤✡ ♠✡♥✠❢❡s✌✡❞♦ ♦✉ ❝♦♥s✌✡✌✡❞♦

♣sr ❡s❝r✠✌♦❀
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✸✮ q✉❡ ♦s ❝♦♥s❡♥✌✠♠❡♥✌♦s ♥ã♦ ✌❡♥❤✡♠ s✠❞♦ ♦❜✌✠❞♦s ♠❡❞✠✡♥✌❡

♣✡❣✡♠❡♥✌♦ ♦✉ ❝♦♠♣❡♥s✡çã♦ ❞❡ q✉✡❧q✉❡r ❡s♣é❝✠❡ ♥❡♠ ✌❡♥❤✡♠

s✠❞♦ r❡✈♦❣✡❞♦s✱ ❡

✹✮ q✉❡ ♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞✡ ♠ã❡✱ q✉✡♥❞♦ ❡①✠❣✠❞♦✱ ✌❡♥❤✡ s✠❞♦

♠✡♥✠❢❡s✌✡❞♦ ✡♣ós ♦ ♥✡s❝✠♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡❀ ❡

❞✮ ✌✠✈❡r❡♠✲s❡ ✡ss❡❣✉r✡❞♦✱ ♦❜s❡r✈✡❞✡ ✡ ✠❞✡❞❡ ❡ ♦ ❣r✡✉ ❞❡ ♠✡✌✉r✠❞✡✲

❞❡ ❞✡ ❝r✠✡♥ç✡✱ ❞❡✿

✕✮ q✉❡ ✌❡♥❤✡ s✠❞♦ ✡ ♠❡s♠✡ ❝♦♥✈❡♥✠❡♥✌❡♠❡♥✌❡ ♦r✠❡♥✌✡❞✡ ❡ ❞❡✲

✈✠❞✡♠❡♥✌❡ ✠♥❢♦r♠✡❞✡ s♦❜r❡ ✡s ❝♦♥s❡qqê♥❝✠✡s ❞❡ s❡✉ ❝♦♥s❡♥✌✠✲

♠❡♥✌♦ à ✡❞♦çã♦✱ q✉✡♥❞♦ ❡s✌❡ ❢♦r ❡①✠❣✠❞♦❀

✗✮ q✉❡ ✌❡♥❤✡♠ s✠❞♦ ❧❡✈✡❞✡s ❡♠ ❝♦♥s✠❞❡r✡çã♦ ✡ ✈♦♥✌✡❞❡ ❡ ✡s

♦♣✠♥✠õ❡s ❞✡ ❝r✠✡♥ç✡❀

✸✮ q✉❡ ♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ à ✡❞♦çã♦✱ q✉✡♥❞♦ ❡①✠❣✠❞♦✱

✌❡♥❤✡ s✠❞♦ ❞✡❞♦ ❧✠✈r❡♠❡♥✌❡✱ ♥✡ ❢♦r♠✡ ❧❡❣✡❧ ♣r❡✈✠s✌✡✱ ❡ q✉❡ ❡s✌❡

❝♦♥s❡♥✌✠♠❡♥✌♦ ✌❡♥❤✡ s✠❞♦ ♠✡♥✠❢❡s✌✡❞♦ ♦✉ ❝♦♥s✌✡✌✡❞♦ ♣sr ❡s✲

❝r✠✌♦❀

✹✮ q✉❡ ♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ♥ã♦ ✌❡♥❤✡ s✠❞♦ ✠♥❞✉③✠❞♦ ♠❡❞✠✡♥✌❡ ♣✡✲

❣✡♠❡♥✌♦ ♦✉ ❝♦♠♣❡♥s✡çã♦ ❞❡ q✉✡❧q✉❡r ❡s♣é❝✠❡✳

❡✚✡✙✙✜ ✥

✒s ✡❞♦çõ❡s ✡❜r✡♥❣✠❞✡s ♣sr ❡s✌✡ ✟♦♥✈❡♥çã♦ só ♣♦❞❡rã♦ ♦❝♦rr❡r q✉✡♥❞♦

✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡✿

✡✮ ✌✠✈❡r❡♠ ✈❡r✠❢✠❝✡❞♦ q✉❡ ♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s ❡♥❝♦♥✌r✡♠✲s❡

❤✡❜✠❧✠✌✡❞♦s ❡ ✡♣✌♦s ♣✡r✡ ✡❞♦✌✡r❀

❜✮ ✌✠✈❡r❡♠✲s❡ ✡ss❡❣✉r✡❞♦ ❞❡ q✉❡ ♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s ❢♦r✡♠

❝♦♥✈❡♥✠❡♥✌❡♠❡♥✌❡ ♦r✠❡♥✌✡❞♦s❀

❝✮ ✌✠✈❡r❡♠ ✈❡r✠❢✠❝✡❞♦ q✉❡ ✡ ❝r✠✡♥ç✡ ❢♦✠ ♦✉ s❡rá ✡✉✌♦r✠③✡❞✡ ✡ ❡♥✌r✡r ❡

✡ r❡s✠❞✠r ♣❡r♠✡♥❡♥✌❡♠❡♥✌❡ ♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡✳
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❡✚✡✙✙✜ �

✕✳ ✟✡❞✡ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ❞❡s✠❣♥✡rá ✉♠✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❡♥✲

❝✡rr❡❣✡❞✡ ❞❡ ❞✡r ❝✉♠♣r✠♠❡♥✌♦ às ♦❜r✠❣✡çõ❡s ✠♠♣♦s✌✡s ♣❡❧✡ ♣r❡s❡♥✌❡

❝♦♥✈❡♥çã♦✳

✗✳ ✳♠ ✎s✌✡❞♦ ❢❡❞❡r✡❧✱ ✉♠ ✎s✌✡❞♦ ♥♦ q✉✡❧ ✈✠❣♦r✡♠ ❞✠✈❡rs♦s ✏ ✏ ✱ s✠s✌❡✲

♠✡s ✖✉rí❞✠❝♦s ♦✉ ✉♠ ✎s✌✡❞♦ ❝♦♠ ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s ✡✉✌s♥♦♠✡s♦♦✲

❞❡r✡ ❞❡s✠❣♥✡r ♠✡✠s ❞❡ ✉♠✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❡ ❡s♣❡❝✠❢✠❝✡r ♦ â♠❜✠✌♦

✌❡rr✠✌♦r✠✡❧ ♦✉ ♣❡ss♦✡❧ ❞❡ s✉✡s ❢✉♥çõ❡s✳ ✜ ✎s✌✡❞♦ q✉❡ ❢✠③❡r ✉s♦ ❞❡ss✡

❢✡❝✉❧❞✡❞❡ ❞❡s✠❣♥✡rá ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ à q✉✡❧ ♣♦❞❡rá s❡r ❞✠r✠❣✠❞✡

✌♦❞✡ ✡ ❝♦♠✉♥✠❝✡çã♦ ♣✡r✡ s✉✡ ✌r✡♥s♠✠ssã♦ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❝♦♠✲

♣❡✌❡♥✌❡ ❞❡♥✌r♦ ❞❡ss❡ ✎s✌✡❞♦✳

❡✚✡✙✙✜ ✁

✕✳ ✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❞❡✈❡rã♦ ❝♦♦♣❡r✡r ❡♥✌r❡ s✠ ❡ ♣r♦♠♦✈❡r ✡

❝♦❧✡❜♦r✡çã♦ ❡♥✌r❡ ✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞❡ s❡✉s r❡s♣❡❝✌✠✈♦s ✎s✲

✌✡❞♦s ✡ ❢✠♠ ❞❡ ✡ss❡❣✉r✡r ✡ ♣r♦✌❡çã♦ ❞✡s ❝r✠✡♥ç✡s ❡ ✡❧❝✡♥ç✡r ♦s ❞❡♠✡✠s

♦❜✖❡✌✠✈♦s ❞✡ ✟♦♥✈❡♥çã♦✳

✗✳ ✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ✌♦♠✡rã♦✱ ❞✠r❡✌✡♠❡♥✌❡✱ ✌♦❞✡s ✡s ♠❡❞✠❞✡s

✡❞❡q✉✡❞✡s ♣✡r✡✿

✡✮ ❢♦r♥❡❝❡r ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ❧❡❣✠s❧✡çã♦ ❞❡ s❡✉s ✎s✌✡❞♦s ❡♠ ♠✡✲

✌ér✠✡ ❞❡ ✡❞♦çã♦ ❡ ♦✉✌r✡s ✏♥❢♦r♠✡çõ❡s ❣❡r✡✠s✱ ✌✡✠s ❝♦♠♦ ❡s✌✡✌ís✌✠❝✡s

❡ ❢♦r♠✉❧ár✠♦s ♣✡❞r♦♥✠③✡❞♦s❀

❜✮ ✠♥❢♦r♠✡r✲s❡ ♠✉✌✉✡♠❡♥✌❡ s♦❜r❡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞✡ ✟♦♥✈❡♥çã♦

❡✱ ♥✡ ♠❡❞✠❞✡ ❞♦ ♣♦ssí✈❡❧✱ r❡♠♦✈❡r ♦s ♦❜s✌á❝✉❧♦s ♣✡r✡ s✉✡ ✡♣❧✠❝✡çã♦✳



✶✼✹ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❈❖◆❱❊◆➬➹❖ ❉❊ ✥❆■❆

❡✚✡✙✙✜ ✥

✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ✌♦♠✡rã♦✱ ❞✠r❡✌✡♠❡♥✌❡ ♦✉ ❝♦♠ ✡ ❝♦♦♣❡r✡çã♦

❞❡ ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s✱ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ♣✡r✡ ♣r❡✈❡♥✠r

❜❡♥❡❢í❝✠♦s ♠✡✌❡r✠✡✠s ✠♥❞✉③✠❞♦s ♣sr ♦❝✡s✠ã♦ ❞❡ ✉♠✡ ✡❞♦çã♦ ❡ ♣✡r✡ ✠♠✲

♣❡❞✠r q✉✡❧q✉❡r ♣rá✌✠❝✡ ❝♦♥✌rár✠✡ ✡♦s ♦❜✖❡✌✠✈♦s ❞✡ ✟♦♥✈❡♥çã♦✳

❡✚✡✙✙✜ ✜

✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ✌♦♠✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s✱ s❡✖✡

❞✠r❡✌✡♠❡♥✌❡ ♦✉ ❝♦♠ ✡ ❝♦♦♣❡r✡çã♦ ❞❡ ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s ♦✉ ♦✉✌r♦s

♦r❣✡♥✠s♠♦s ❞❡✈✠❞✡♠❡♥✌❡ ❝r❡❞❡♥❝✠✡❞♦s ❡♠ s❡✉ ✎s✌✡❞♦✱ ❡♠ ❡s♣❡❝✠✡❧

♣✡r✡✿

✡✮ r❡✉♥✠r✱ ❝♦♥s❡r✈✡r ❡ ♣❡r♠✉✌✡r ✠♥❢♦r♠✡çõ❡s ✡ r❡❧✡✌✠✈✡s à s✠✌✉✡çã♦

❞✡ ❝r✠✡♥ç✡ ❡ ❞♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s✱ ♥✡ ♠❡❞✠❞✡ ♥❡❝❡ssár✠✡ à r❡✲

✡❧✠③✡çã♦ ❞✡ ✡❞♦çã♦❀

❜✮ ❢✡❝✠❧✠✌✡r✱ ✡❝♦♠♣✡♥❤✡r ❡ ✡❝❡❧❡r✡r ♦ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡ ✡❞♦çã♦❀

❝✮ ♣r♦♠♦✈❡r ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ s❡r✈✠ç♦s ❞❡ ♦r✠❡♥✌✡çã♦ ❡♠ ♠✡✲

✌ér✠✡ ❞❡ ✡❞♦çã♦ ❡ ❞❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞✡s ✡❞♦çõ❡s ❡♠ s❡✉s r❡s✲

♣❡❝✌✠✈♦s ✎s✌✡❞♦s❀

❞✮ ♣❡r♠✉✌✡r r❡❧✡✌ór✠♦s ❣❡r✡✠s ❞❡ ✡✈✡❧✠✡çã♦ s♦❜r❡ ✡s ❡①♣❡r✠ê♥❝✠✡s ❡♠

♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀

❡✮ r❡s♣♦♥❞❡r✱ ♥♦s ❧✠♠✠✌❡s ❞✡ ❧❡✠ ❞♦ s❡✉ ✎s✌✡❞♦✱ às s♦❧✠❝✠✌✡çõ❡s ✖✉s✲

✌✠❢✠❝✡❞✡ ✡ ❞❡ ✠♥❢♦r♠✡çõ❡s ✡ r❡s♣❡✠✌♦ ❞❡ ✉♠✡ s✠✌✉✡çã♦ ❡①♣❡r✠ê♥❝✠✡s

❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀ r❡s♣❡✠✌♦ ❞❡ ✉♠✡ s✠✌✉✡çã♦ ♣✡r✲

✌✠❝✉❧✡r ❞❡ ✡❞♦çã♦ ❢♦r♠✉❧✡❞✡s ♣sr ♦✉✌r✡s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ♦✉

♣sr ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s✳

❡✚✡✙✙✜ ✥☛

✍♦♠❡♥✌❡ ♣♦❞❡rã♦ ♦❜✌❡r ❡ ❝♦♥s❡r✈✡r ♦ ❝r❡❞❡♥❝✠✡♠❡♥✌♦ ♦s ♦r❣✡♥✠s♠♦

q✉❡ ❞❡♠♦♥s✌r✡r❡♠ s✉✡ ✡♣✌✠❞ã♦ ♣✡r✡ ❝✉♠♣r✠r ❝♦rr❡✌✡♠❡♥✌❡ ✌✡r❡❢✡s q✉❡

❧❤❡ ♣♦ss✡♠ s❡r ❝♦♥❢✠✡❞✡s✳
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❡✚✡✙✙✜ ✥✥

✳♠ ♦r❣✡♥✠s♠♦ ❝r❡❞❡♥❝✠✡❞♦ ❞❡✈❡rá✿

✡✮ ♣❡rs❡❣✉✠r ✉♥✠❝✡♠❡♥✌❡ ❢✠♥s ♥ã♦ ❧✉❝r✡✌✠✈♦s✱ ♥✡s ❝♦♥❞✠çõ❡s ❡ ❞❡♥✲

✌r♦ ❞♦s ❧✠♠✠✌❡s ❢✠①✡❞♦s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦ ✎s✌✡❞♦

q✉❡ ♦ ✌✠✈❡r ❝r❡❞❡♥❝✠✡❞♦❀

❜✮ s❡r ❞✠r✠❣✠❞♦ ❡ ✡❞♠✠♥✠s✌r✡❞♦ ♣sr ♣❡ss♦✡s q✉✡❧✠❢✠❝✡❞✡s ♣sr s✉✡

✠♥✌❡❣r✠❞✡❞❡ ♠♦r✡❧ ❡ ♣sr s✉✡ ❢♦r♠✡çã♦ ♦✉ ❡①♣❡r✠ê♥❝✠✡ ♣✡r✡ ✡✌✉✡r ♥✡

ár❡✡ ❞❡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧❀

❝✮ ❡s✌✡r s✉❜♠❡✌✠❞♦ à s✉♣❡r✈✠sã♦ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦

r❡❢❡r✠❞♦ ✎s✌✡❞♦✱ ♥♦ q✉❡ ✌✡♥❣❡ à s✉✡ ❝♦♠♣♦s✠çã♦✱ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❡

s✠✌✉✡çã♦ ❢✠♥✡♥❝❡✠r✡✳

❡✚✡✙✙✜ ✥✁

✳♠ ♦r❣✡♥✠s♠♦ ❝r❡❞❡♥❝✠✡❞♦ ❡♠ ✉♠ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ s♦♠❡♥✌❡ ♣♦✲

❞❡rã♦ ✡✌✉✡r ❡♠ ♦✉✌r♦ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ s❡ ✌✠✈❡r s✠❞♦ ✡✉✌♦r✠③✡❞♦ ♣❡✲

❧✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞❡ ✡♠❜♦s ♦s ✎s✌✡❞♦s✳

❡✚✡✙✙✜ ✥✂

✒ ❞❡s✠❣♥✡çã♦ ❞✡s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❡✱ q✉✡♥❞♦ ❢♦r ♦ ❝✡s♦s ♦ â♠❜✠✌♦

❞❡ s✉✡s ❢✉♥çõ❡s✱ ✡ss✠♠ ❝♦♠♦ ♦s ♥♦♠❡s ❡ ❡♥❞❡r❡ç♦s ❞♦s ♦r❣✡♥✠s♠♦s

❝r❡❞❡♥❝✠✡❞♦s ❞❡✈❡♠ s❡r ❝♦♠✉♥✠❝✡❞♦s ♣sr ❝✡❞✡ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ✡♦

❧✉r❡✡✉ ✚❡r♠✡♥❡♥✌❡ ❞✡ ✟♦♥❢❡rê♥❝✠✡ ❞✡➸✡✠✡ ❞❡ ❉✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧

✚r✠✈✡❞♦✳

❈�✁✎✏✑✒✗ ✛❚

✉✮q✉✩★✩t✫★ ✯✰✫❝✮★★✉✧✩★ ✪✧✰✧ ✧❡❞✫✬ã✫ ♦✲t✮✰✲✧❝✩✫✲✧✱

❡✚✡✙✙✜ ✥✄

✒s ♣❡ss♦✡s ❝♦♠ r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧ ❡♠ ✉♠ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡✱ q✉❡

❞❡s❡✖❡♠ ✡❞♦✌✡r ✉♠✡ ❝r✠✡♥ç✡ ❝✉✖✡ r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧ s❡✖✡ ❡♠ ♦✉✌r♦ ✎s✲
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✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡✱ ❞❡✈❡rã♦ ❞✠r✠❣✠r✲s❡ à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦

❞❡ s✉✡ r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧✳

❡✚✡✙✙✜ ✥✥

✕✳ ✍❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ❝♦♥s✠❞❡r✡r q✉❡ ♦s

s♦❧✠❝✠✌✡♥✌❡s ❡s✌ã♦ ❤✡❜✠❧✠✌✡❞♦s ❡ ✡♣✌♦s ♣✡r✡ ✡❞♦✌✡r✱ ✡ ♠❡s♠✡ ♣r❡♣✡r✡rá

✉♠ r❡❧✡✌ór✠♦ q✉❡ ❝♦♥✌❡♥❤✡ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ✠❞❡♥✌✠❞✡❞❡✱ ✡ ❝✡♣✡❝✠❞✡✲

❞❡ ✖✉rí❞✠❝✡ ❡ ✡❞❡q✉✡çã♦ ❞♦s s♦❧✠❝✠✌✡♥✌❡s ♣✡r✡ ✡❞♦✌✡r✱ s✉✡ s✠✌✉✡çã♦ ♣❡s✲

s♦✡❧✱ ❢✡♠✠❧✠✡r ❡ ♠é❞✠❝✡ s❡✉ ♠❡✠♦ s♦❝✠✡❧✱ ✜s ♠♦✌✠✈♦s q✉❡ ♦s ✡♥✠♠✡♠✱

s✉✡ ✡♣✌✠❞ã♦ ♣✡r✡ ✡ss✉♠✠r ✉♠✡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✱ ✡ss✠♠ ❝♦♠♦ s♦❜r❡

✡s ❝r✠✡♥ç✡s ❞❡ q✉❡ ❡❧❡s ❡s✌✡r✠✡♠ ❡♠ ❝♦♥❞✠çõ❡s ❞❡ ✌♦♠✡r ✡ s❡✉ ❝✡r❣♦✳

✗✳ ✒ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ✌r✡♥s♠✠✌✠rá ♦ r❡❧✡✌ór✠♦

à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✳

❡✚✡✙✙✜ ✥�

✕✳ ✍❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ❝♦♥s✠❞❡r✡r q✉❡ ✡

❝r✠✡♥ç✡ é ✡❞♦✌á✈❡❧✱ ❞❡✈❡rá✿

✡✮ ♣r❡♣✡r✡r ✉♠ r❡❧✡✌ór✠♦ q✉❡ ❝♦♥✌❡♥❤✡ ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ✠❞❡♥✌✠✲

❞✡❞❡ ❞✡ ❝r✠✡♥ç✡✱ s✉✡ ✡❞♦✌✡❜✠❧✠❞✡❞❡✱ s❡✉ ♠❡✠♦ s♦❝✠✡❧✱ s✉✡ ❡✈♦❧✉çã♦

♣❡ss♦✡❧ ❡ ❢✡♠✠❧✠✡r✱ s❡✉ ❤✠s✌ór✠❝♦ ♠é❞✠❝♦ ♣❡ss♦✡❧ ❡ ❢✡♠✠❧✠✡r✱ ✡ss✠♠

❝♦♠♦ q✉✡✠sq✉❡r ♥❡❝❡ss✠❞✡❞❡s ♣✡r✌✠❝✉❧✡r❡s ❞✡ ❝r✠✡♥ç✡❀

❜✮ ❧❡✈✡r ❡♠ ❝♦♥✌✡ ✡s ❝♦♥❞✠çõ❡s ❞❡ ❡❞✉❝✡çã♦ ❞✡ ❝r✠✡♥ç✡s ✡ss✠♠ ❝♦♠♦

s✉✡ ♦r✠❣❡♠ é✌♥✠❝✡✱ r❡❧✠❣✠♦s✡ ❡ ❝✉❧✌✉r✡❧❀

❝✮ ✡ss❡❣✉r✡r✲s❡ ❞❡ q✉❡ ♦s ❝♦♥s❡♥✌✠♠❡♥✌♦s ✌❡♥❤✡♠ s✠❞♦ ♦❜✌✠❞♦s ❞❡

✡❝♦r❞♦ ❝♦♠ ♦ ✡r✌✠❣♦ ✹❀ ❡

❞✮ ✈❡r✠❢✠❝✡r✱ ❜✡s❡✡♥❞♦✲s❡ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥♦s r❡❧✡✌ór✠♦s r❡❧✡✌✠✈♦s à

❝r✠✡♥ç✡ ❡ ✡♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s✱ s❡ ✡ ❝♦❧♦❝✡çã♦ ♣r❡✈✠s✌✡ ✡✌❡♥❞❡

✡♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡✳

✗✳ ✒ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ✌r✡♥s♠✠✌✠rá à ✒✉✌♦r✠❞✡✲

❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ s❡✉ r❡❧✡✌ór✠♦ s♦❜r❡ ✡ ❝r✠✡♥ç✡✱ ✡ ♣r♦✈✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✼✼

❞♦s ❝♦♥s❡♥✌✠♠❡♥✌♦s r❡q✉❡r✠❞♦s ❡ ✡s r✡③õ❡s q✉❡ ✖✉s✌✠❢✠❝✡♠ ❝♦❧♦❝✡çã♦✱

❝✉✠❞✡♥❞♦ ♣✡r✡ ♥ã♦ r❡✈❡❧✡r ✡ ✠❞❡♥✌✠❞✡❞❡ ❞✡ ♠ã❡ ❡ ❞♦ ♣✡✠❀ ❝✡s♦ ✡ ❞✠✈✉❧✲

❣✡çã♦ ❞❡ss✡s ✠♥❢♦r♠✡çõ❡s ♥ã♦ s❡✖✡ ♣❡r♠✠✌✠❞✡ ♥♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✳

❡✚✡✙✙✜ ✥✁

☛♦❞✡ ❞❡❝✠sã♦ ❞❡ ❝♦♥❢✠✡r ✉♠✡ ❝r✠✡♥ç✡ ✡♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s s♦♠❡♥✲

✌❡✳ ✚♦❞❡rá s❡r ✌♦♠✡❞✡ ♥♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ s❡✿

✡✮ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ✌✠✈❡r✲s❡ ✡ss❡❣✉r✡❞♦

❞❡ q✉❡ ♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s ♠✡♥✠❢❡s✌✡r✡♠ s✉✡ ❝♦♥❝♦r❞â♥❝✠✡❀

❜✮ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ✌✠✈❡r ✡♣r♦✈✡❞♦ ✌✡❧

❞❡❝✠sã♦✱ q✉✡♥❞♦ ❡s✌✡ ✡♣r♦✈✡çã♦ ❢♦r r❡q✉❡r✠❞✡ ♣❡❧✡ ❧❡✠ ✡❝♦❧❤✠❞✡ ♦✉

♣❡❧✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ♦✉ ♣❡❧✡ ✒✉✌♦r✠❞✡✲

❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠❀

❝✮ ✡s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❞❡ ✡♠❜♦s ♦s ✎s✌✡❞♦s ❡s✌✠✈❡r❡♠ ❞❡

✡❝♦r❞♦ ❡♠ q✉❡ s❡ ♣r♦ss✠❣✡ ❝♦♠ ✡ ✡❞♦çã♦❀ ❡

❞✮ ✌✠✈❡r s✠❞♦ ✈❡r✠❢✠❝✡❞♦✱ ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ✡r✌✠❣♦ ✺✱ q✉❡ ♦s

❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s ❡s✌ã♦ ❤✡❜✠❧✠✌✡❞♦s ❡ ✡♣✌♦s ✡ ✡❞♦✌✡r ❡ q✉❡ ✡

❝r✠✡♥ç✡ ❡s✌á ♦✉ s❡rá ✡✉✌♦r✠③✡❞✡ ✡ ❡♥✌r✡r ❡ r❡s✠❞✠r ♣❡r♠✡♥❡♥✌❡♠❡♥✌❡

♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡✳

❡✚✡✙✙✜ ✥✥

✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❞❡ ✡♠❜♦s ♦s ✎s✌✡❞♦s ✌♦♠✡rã♦ ✌♦❞✡s ♠❡❞✠❞✡s

♥❡❝❡ssár✠✡s ♣✡r✡ q✉❡ ✡ ❝r✠✡♥ç✡ r❡❝❡❜✡ ✡ ✡✉✌♦r✠③✡çã♦ ❞❡ s✡❧❞✡ ❞♦ ✎s✌✡❞♦

❞❡ ♦r✠❣❡♠✱ ✡ss✠♠ ❝♦♠♦ ✡q✉❡❧✡ ❞❡ ❡♥✌r✡❞✡ ❡ ❞❡ r❡s✠❞ê♥❝✠✡ ♣❡r♠✡♥❡♥✌❡

♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡✳

❡✚✡✙✙✜ ✥✜

✕✳ ✜ ❞❡s❧♦❝✡♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♣✡r✡ ♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ só ♣♦❞❡rá

♦❝♦rr❡r q✉✡♥❞♦ ✌✠✈❡r❡♠ s✠❞♦ s✡✌✠s❢❡✠✌♦s ♦s r❡q✉✠s✠✌♦s ❞♦ ✡r✌✠❣♦ ✕✼✳



✶✼✽ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❈❖◆❱❊◆➬➹❖ ❉❊ ✥❆■❆

✗✳ ✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❞♦s ❞♦✠s ✎s✌✡❞♦s ❞❡✈❡rã♦ ♣r♦✈✠❞❡♥❝✠✡r

♣✡r✡ q✉❡ ♦ ❞❡s❧♦❝✡♠❡♥✌♦ s❡ r❡✡❧✠③❡ ❝♦♠ ✌♦❞✡ ✡ s❡❣✉r✡♥ç✡✱ ❡♠ ❝♦♥❞✠✲

çõ❡s ✡❞❡q✉✡❞✡s ❡✱ q✉✡♥❞♦ ♣♦ssí✈❡❧✱ ❡♠ ❝♦♠♣✡♥❤✠✡ ❞♦s ♣✡✠s ✡❞♦✌✠✈♦s

♦✉ ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s✳

✸✳ ✍❡ ♦ ❞❡s❧♦❝✡♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡ ♥ã♦ s❡ ♦s r❡❧✡✌ór✠♦s ✡ q✉❡ s❡ r❡❢❡r❡♠

♦s ✡r✌✠❣♦s ✕✺ ❡ ✕✻ s❡rã♦ r❡s✌✠✌✉í❞♦s às ✡✉✌♦r✠❞✡❞❡✱ ✡s q✉❡ ♦s ✌✠✈❡r❡♠

❡①♣❡❞✠❞♦✳

❡✚✡✙✙✜ ✁☛

✒s ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ♠✡♥✌❡r✲s❡✲ã♦ ✠♥❢♦r♠✡❞✡s s♦❜r❡ ✡ ♣r♦❝❡❞✠✲

♠❡♥✌♦ ❞❡ ✡❞♦çã♦✱ s♦❜r❡ ✡s ♠❡❞✠❞✡s ✡❞♦✌✡❞✡s ♣✡r✡ ❧❡✈á✲❧✡ ✡ ❡❢❡✠✌♦✱ ✡s✲

s✠♠ ❝♦♠♦ s♦❜r❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ♣❡rí♦❞♦ ♣r♦❜✡✌ór✠♦✱ s❡ ❡s✌❡ ❢♦r

r❡q✉❡r✠❞♦✳

❡✚✡✙✙✜ ✁✥

✳✉✡♥❞♦ ✡ ✡❞♦çã♦ ❞❡✈✡ ♦❝♦rr❡r✱ ✡♣ós ♦ ❞❡s❧♦❝✡♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡✱ ♣✡r✡

♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞❡ss❡ ✎s✌✡❞♦ ❝♦♥s✠❞❡r✡r

q✉❡ ✡ ♠✡♥✉✌❡♥çã♦ ❞✡ ❝r✠✡♥ç✡ ♥✡ ❢✡♠í❧✠✡ ❞❡ ✡❝♦❧❤✠❞✡ ✖á ♥ã♦ r❡s♣♦♥❞❡

✡♦ s❡✉ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r✱ ❡ss✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ✌♦♠✡rá ✡s ♠❡❞✠❞✡s

♥❡❝❡ssár✠✡s à ♣r♦✌❡çã♦ ❞✡ ❝r✠✡♥ç✡✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ❞❡ ♠♦❞♦ ✡✿

✡✮ r❡✌✠rá✲❧✡ ❞✡s ♣❡ss♦✡s q✉❡ ♣r❡✌❡♥❞❡♠ ✡❞♦✌á✲❧✡ ❡ ✡ss❡❣✉r✡r ♣r♦✈✠✲

s♦r✠✡♠❡♥✌❡ s❡✉ ❝✉✠❞✡❞♦❀

❜✮ ❡♠ ❝♦♥s✉❧✌✡ ✡ss❡❣✉r✡r s❡♠ ❞❡♠♦r✡✱ ✉♠✡ ♥♦✈✡ ❝♦❧♦❝✡çã♦ ❞✡

❝r✠✡♥ç✡ ❝♦♠ ❝♦♠ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡✳ ♦r✠❣❡♠✱

✈✠s✌✡s à s✉✡ ✡❞♦çã♦ ♦✉✱ ❡♠ s✉✡ ❢✡❧✌✡✱ ✉♠✡ ❝♦❧♦❝✡çã♦ ✡❧✌❡r♥✡✌✠✈✡

❞❡ ❝✡rá✌❡r ❞✉r✡❞♦✉r♦✳ ✍♦♠❡♥✌❡ ♣♦❞❡rá ♦❝♦rr❡r ✉♠✡ ✡❞♦çã♦ s❡ ✡

✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ✌✠✈❡r s✠❞♦ ❞❡✈✠❞✡♠❡♥✌❡

✠♥❢♦r♠✡❞✡ s♦❜r❡ ✡❞♦✌✠✈♦s❀ ♦s ♥♦✈♦s ♣✡✠s ✡❞♦✌✠✈♦s✳

❝✮ ❝♦♠♦ ú❧✌✠♠♦ r❡❝✉rs♦ ✡ss❡❣✉r✡r ♦ r❡✌♦r♥♦ ❞✡ ❝r✠✡♥ç✡ ✡♦ ✎s✌✡❞♦

❞❡ ♦r✠❣❡♠✱ s❡ ✡ss✠♠ ♦ ❡①✠❣✠r ♦ ✠♥✌❡r❡ss❡ ❞✡ ♠❡s♠✡✳
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❡✚✡✙✙✜ ✁✁

✕✳ ✒s ❢✉♥çõ❡s ❝♦♥❢❡r✠❞✡s ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ♣❡❧♦ ♣r❡s❡♥✌❡ ❝✡♣í✌✉✲

❧♦ ♣♦❞❡rã♦ s❡r ❡①❡r❝✠❞✡s ♣sr ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s ♦✉ ♣sr ♦r❣✡♥✠s♠♦s

❝r❡❞❡♥❝✠✡❞♦s ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ❝✡♣í✌✉❧♦ ✏✏✏✱ ❡ s❡♠♣r❡ ♥✡ ❢♦r♠✡

♣r❡✈✠s✌✡ ♣❡❧✡ ❧❡✠ ❞❡ s❡✉ ✎s✌✡❞♦✳

✗✳✳♠✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ✚♦❞❡rá ❞❡❝❧✡r✡r ✡♥✌❡ ♦ ❞❡♣♦s✠✌ár✠♦ ❞✡ ✟♦♥✲

✈❡♥çã♦ q✉❡ ✡s ❢✉♥çõ❡s ❝♦♥❢❡r✠❞✡s à ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ♣ê❧♦s ✡r✌✠❣♦s

✕✺ ✡ ✗✕ ♣♦❞❡rã♦ ✌✡♠❜é♠ s❡r ❡①❡r❝✠❞✡s ♥❡ss❡ ✎s✌✡❞♦✱ ❞❡♥✌r♦ ❞♦s ❧✠♠✠✲

✌❡s ♣❡r♠✠✌✠❞♦s ❧❡✠ ❡ s♦❜ ♦ ❝♦♥✌r♦❧❡ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡ ❞❡ss❡

✎s✌✡❞♦✱ ✚sr ♦r❣✡♥✠s♠♦s ❡ ♣❡ss♦✡s q✉❡✿

✡✮ s✡✌✠s❢✠③❡r❡♠ ✡s ❝♦♥❞✠çõ❡s ❞❡ ✏♥✌❡❣r✠❞✡❞❡ ♠♦r✡❧✱ ❞❡ ❝♦♠♣❡✌ê♥❝✠✡

♣r♦❢✠ss✠♦♥✡❧✱ ❡①♣❡r✠ê♥❝✠✡ ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❡①✠❣✠❞✡s ♣❡❧♦ ♠❡♥❝✠♦✲

♥✡❞♦ ✎s✌✡❞♦❀

❜✮ ❢♦r❡♠ q✉✡❧✠❢✠❝✡❞♦s ♣sr s❡✉s ♣✡❞rõ❡s é✌✠❝♦s✱ ❡ s✉✡ ❢♦r♠✡çã♦ ❡

❡①♣❡r✠ê♥❝✠✡ ♣✡r✡ ✡✌✉✡r ♥✡ ár❡✡ ❞❡ ✡❞♦çã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧✳

✸✮ ✜ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ q✉❡ ❡❢❡✌✉✡r ✡ ❞❡❝❧✡r✡çã♦ ♣r❡✈✠s✌✡ ♥♦ ♣✡rá✲

❣r✡❢♦ ✗ ✠♥❢♦r♠✡rá ❝♦♠ r❡❣✉❧✡r✠❞✡❞❡ ✡♦ ❧✉r❡✡✉ ✚❡r♠✡♥❡♥✌❡ ❞✡ ✟♦♥❢❡✲

rê♥❝✠✡ ❞✡➸✡✠✡ ❞❡ ❉✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ✚r✠✈✡❞♦ ♦s ♥♦♠❡s ❡ ❡♥❞❡r❡ç♦s

❞❡ss❡s ♦r❣✡♥✠s♠♦s ❡ ♣❡ss♦✡s✳

✹✮✳♠✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ♣♦❞❡rá ❞❡❝❧✡r✡r ✡♥✌❡ ♦ ❞❡♣♦s✠✌ár✠♦ ❞✡ ✟♦♥✲

✈❡♥çã♦ q✉❡ ✡s ✡❞♦çõ❡s ❞❡ ❝r✠✡♥ç✡s ❝✉✖✡ r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧ ❡s✌✠✈❡r s✠✌✉✲

✡❞✡ ❡♠ s❡✉ ✌❡rr✠✌ór✠♦ s♦♠❡♥✌❡ ♣♦❞❡rã♦ ♦❝♦rr❡r s❡ ✡s ❢✉♥çõ❡s ❝♦♥❢❡r✠❞✡s

às ✒✉✌♦r✠❞✡❞❡s ✟❡♥✌r✡✠s ❢♦r❡♠ ❡①❡r❝✠❞✡s ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦ ♣✡rá❣r✡❢♦ ✕✳

✺✮ ✘ã♦ ♦❜s✌✡♥✌❡ q✉✡❧q✉❡r ❞❡❝❧✡r✡çã♦✱ ❡❢❡✌✉✡❞✡ ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦

♣✡rá❣r✡❢♦ ✗✱ ♦s r❡❧✡✌ór✠♦s ♣r❡✈✠s✌♦s ♥♦s ✡r✌✠❣♦s ✕✺ ❡ ✕✻ s❡rã♦✱ ❡♠ ✌♦❞♦s

♦s ❝✡s♦s✱ ❡❧✡❜♦r✡❞♦s s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ♦✉

❞❡ ♦✉✌r✡s ✡✉✌♦r✠❞✡❞❡s ♦✉ ♦r❣✡♥✠s♠♦s✱ ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ♣✡rá✲

❣r✡❢♦ ✕✳
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✉✮❝✫✲❤✮❝✩♠✮✲t✫ ✮❛❢✮✩t✫★ ❞✧❡❞✫✬ã✫

❡✚✡✙✙✜ ✁✂

✕✳ ✳♠✡ ✡❞♦çã♦ ❝❡r✌✠❢✠❝✡❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ❞♦ ✎s✌✡❞♦ ♦♥❞❡

♦❝♦rr❡✉✱ s❡rá r❡❝♦♥❤❡❝✠❞✡ ❞❡ ♣❧❡♥♦ ❞✠r❡✠✌♦ ♣ê❧♦s ❞❡♠✡✠s ✎s✌✡❞♦s ✟♦♥✲

✌r✡✌✡♥✌❡s✳ ✜ ❝❡r✌✠❢✠❝✡❞♦ ❞❡✈❡rá ❡s♣❡❝✠❢✠❝✡r q✉✡♥❞♦ ❡ q✉❡♠ ♦✉✌♦r❣♦✉ ♦s

✡ss❡♥✌✠♠❡♥✌♦s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✠❣♦ ✕✼✱ ✡❧í♥❡✡ ✢❝➈✳

✗✳ ✟✡❞✡ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡✱ ♥♦ ♠♦♠❡♥✌♦ ❞✡ ✡ss✠♥✡✌✉r✡✱ r✡✌✠❢✠❝✡çã♦✱

✡❝❡✠✌✡çã♦✱ ✡♣r♦✈✡çã♦ ♦✉ ✡❞❡sã♦✱ ♥♦✌✠❢✠❝✡rá ✡♦ ❞❡♣♦s✠✌ár✠♦ ❞✡ ✟♦♥✈❡♥✲

çã♦ ✡ ✠❞❡♥✌✠❞✡❞❡ ❡ ✡s ❢✉♥çõ❡s ❞✡ ✡✉✌♦r✠❞✡❞❡s q✉❡✱ ♥❡ss❡ ✎s✌✡❞♦✱ sã♦

❝♦♠♣❡✌❡♥✌❡s ♣✡r✡ ❡①♣❡❞✠r ❡ss❡ ❝❡r✌✠❢✠❝✡❞♦✱ ❜❡♠ ❝♦♠♦ ❧❤❡ ♥♦✌✠❢✠❝✡r✡s

✠❣✉✡❧♠❡♥✌❡✱ q✉✡❧q✉❡r ♠♦❞✠❢✠❝✡çã♦ ♥✡ ❞❡s✠❣♥✡çã♦ ❞❡ss✡s ✡✉✌♦r✠❞✡❞❡s✳

❡✚✡✙✙✜ ✁✄

✜ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞❡ ✉♠✡ ✡❞♦çã♦ só ♣♦❞❡rá s❡r r❡❝✉s✡❞♦ ❡♠ ✉♠ ✎s✲

✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ s❡ ✡ ✡❞♦çã♦ ❢♦r ♠✡♥✠❢❡s✌✡♠❡♥✌❡ ❝♦♥✌rár✠✡ à s✉✡ ♦r✲

❞❡♠ ♣ú❜❧✠❝✡✱ ❧❡✈✡♥❞♦ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ♦ ✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡✳

❡✚✡✙✙✜ ✁✥

✳✉✡❧q✉❡r ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ♣♦❞❡rá ❞❡❝❧✡r✡r ✡♦ ❞❡♣♦s✠✌ár✠♦ ❞✡ ✟♦♥✲

✈❡♥çã♦ q✉❡ ♥ã♦ s❡ ❝♦♥s✠❞❡r✡ ♦❜r✠❣✡❞♦✱ ❡♠ ✈✠r✌✉❞❡ ❞❡s✌✡✱ ✡ r❡❝♦♥❤❡❝❡r

✡s ✡❞♦çõ❡s ❢❡✠✌✡s ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✉♠ ✡❝♦r❞♦ ❝♦♥❝❧✉í❞♦ ❝♦♠ ❜✡s❡

♥♦ ✡r✌✠❣♦ ✸✾✱ ♣✡rá❣r✡❢♦ ✗✳

❡✚✡✙✙✜ ✁�

✕✳ ✜ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞✡ ✡❞♦çã♦ ✠♠♣❧✠❝✡rá ♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦✿

✡✮ ❞♦ ✈✠♥❝✉❧♦ ❞❡ ❢✠❧✠✡çã♦ ❡♥✌r❡ ✡ ❝r✠✡♥ç✡ ❡ s❡✉s ♣✡✠s ✡❞♦✌✠✈♦s❀

❜✮ ❞✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣✡✌❡r♥✡ ❞♦s ♣✡✠s ✡❞♦✌✠✈♦s ✡ r❡s♣❡✠✌♦ ❞✡

❝r✠✡♥ç✡❀
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❝✮ ❞✡ r✉♣✌✉r✡ ❞♦ ✈✠♥❝✉❧♦ ❞❡ ❢✠❧✠✡çã♦ ♣r❡❡①✠s✌❡♥✌❡ ❡♥✌r❡ ✡ ❝r✠✡♥ç✡ ❡

s✉✡ ♠ã❡ ❡ s❡✉ ♣✡✠✱ s❡ ✡ ✡❞♦çã♦ ♣r♦❞✉③✠r ❡s✌❡ ❡❢❡✠✌♦ ♥♦ ✎s✌✡❞♦ ✟♦♥✲

✌r✡✌✡♥✌❡ ❡♠ q✉❡ ♦❝♦rr❡✉✳

✗✳ ✍❡ ✡ ✡❞♦çã♦ ✌✠✈❡r ♣sr ❡❢❡✠✌♦ ✡ r✉♣✌✉r✡ ❞♦ ✈í♥❝✉❧♦ ♣r❡❡①✠s✌❡♥✌❡ ❞❡

❢✠❧✠✡çã♦✱ ✡ ❝r✠✡♥ç✡ ❣♦③✡rá✱ ♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ❡ ❡♠ q✉✡❧q✉❡r ♦✉✌r♦

✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ♥♦ q✉✡❧ s❡ r❡❝♦♥❤❡ç✡ ✡ ✡❞♦çã♦✱ ❞❡ ❞✠r❡✠✌♦s ❡q✉✠✈✡✲

❧❡♥✌❡s ✡♦s q✉❡ r❡s✉❧✌❡♠ ❞❡ ✉♠✡ ✡❞♦çã♦ q✉❡ ♣r♦❞✉③✡ ✌✡❧ ❡❢❡✠✌♦ ❡♠ ❝✡❞✡

✉♠ ❞❡ss❡s ✎s✌✡❞♦s✳

✸✳ ✜s ♣✡rá❣r✡❢♦s ♣r❡❝❡❞❡♥✌❡s ♥ã♦ ✠♠♣❡❞✠rã♦ ✡ ✡♣❧✠❝✡çã♦ ❞❡ q✉✡✠sq✉❡r

❞✠s♣♦s✠çõ❡s ♠✡✠s ❢✡✈♦rá✈❡✠s à ❝r✠✡♥ç✡✱ ❡♠ ✈✠❣♦r ♥♦ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡

q✉❡ r❡❝♦♥❤❡ç✡ ✡ ✡❞♦çã♦✳

❡✚✡✙✙✜ ✁✁

✕✳ ✍❡ ✉♠✡ ✡❞♦çã♦ r❡✡❧✠③✡❞✡ ♥♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ♥ã♦ ✌✠✈❡r ❝♦♠♦ ❡❢❡✠✌♦

✡ r✉♣✌✉r✡ ❞♦ ✈✠♥❝✉❧♦ ♣r❡❡①✠s✌❡♥✌❡ ❞❡ ❢✠❧✠✡çã♦✱ ♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡

q✉❡ r❡❝♦♥❤❡❝❡r ✡ ✡❞♦çã♦ ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ✟♦♥✈❡♥çã♦ ♣♦❞❡rá

❝♦♥✈❡r✌ê✲❧✡ ❡♠ ✉♠✡ ✡❞♦çã♦ q✉❡ ♣r♦❞✉③✡ ✌✡❧ ❡❢❡✠✌♦✱ s❡❀

✡✮ ✡ ❧❡✠ ❞♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ♦ ♣❡r♠✠✌✠r❀ ❡

❜✮ ♦s ❝♦♥s❡♥✌✠♠❡♥✌♦s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✠❣♦ ✹✱ ✡❧í♥❡✡s✱ ➅❝➆ ❡ ➅❞➆✱ ✌✠✈❡r❡♠

s✠❞♦ ♦✉ ❢♦r❡♠ ♦✉✌♦r❣✡❞♦s ♣✡r✡ ✌✡❧ ✡❞♦çã♦✳

✗✳ ♦ ✡r✌✠❣♦ ✗✸ ✡♣❧✠❝✡✲s❡ à ❞❡❝✠sã♦ s♦❜r❡ ✡ ❝♦♥✈❡rsã♦✳

❈�✁✎✏✑✒✗❚✛

✦✩★✪✫★✩✬✭✮★✥✮✰✧✩★

❡✚✡✙✙✜ ✁✥

✒ ✟♦♥✈❡♥çã♦ ♥ã♦ ✡❢❡✌✡rá ♥❡♥❤✉♠✡ ❧❡✠ ❞♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ q✉❡ r❡✲

q✉❡✠r✡ q✉❡ ✡ ✡❞♦çã♦ ❞❡ ✉♠✡ ❝r✠✡♥ç✡ r❡s✠❞❡♥✌❡ ❤✡❜✠✌✉✡❧♠❡♥✌❡ ♥❡ss❡

✎s✌✡❞♦ ♦❝♦rr✡ ♥❡ss❡ ✎s✌✡❞♦✱ ♦✉ q✉❡ ♣r♦í❜✡ ✡ ❝♦❧♦❝✡çã♦ ❞✡ ❝r✠✡♥ç✡ ♥♦



✶✽✷ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❈❖◆❱❊◆➬➹❖ ❉❊ ✥❆■❆

✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ♦✉ s❡✉ ❞❡s❧♦❝✡♠❡♥✌♦ ✡♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ✡♥✌❡s

❞✡ ✡❞♦çã♦✳

❡✚✡✙✙✜ ✁✜

✘ã♦ ❞❡✈❡rá ❤✡✈❡r ♥❡♥❤✉♠ ❝♦♥✌✡✌♦ ❡♥✌r❡ ♦s ❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s ❡ ♦s

♣✡✠s ❞✡ ❝r✠✡♥ç✡ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ♣❡ss♦✡ q✉❡ ❞❡✌❡♥❤✡ ✡ s✉✡ ❣✉✡r❞✡ ✡✌é

q✉❡ s❡ ✌❡♥❤✡♠ ❝✉♠♣r✠❞♦ ✡s ❞✠s♣♦s✠çõ❡s ❞♦ ✡r✌✠❣♦ ✹➦✱ ✡❧í♥❡✡s ➅✡➆✱ s✡❧✈♦

♦s ❝✡s♦s ❡♠ q✉❡ ✡ ✡❞♦çã♦ ❢♦r ❡❢❡✌✉✡❞✡ ❡♥✌r❡ ♠❡♠❜r♦s ❞❡ ✉♠✡ ♠❡s♠✡

❢✡♠í❧✠✡ ♦✉ ❡♠ q✉❡ ✡s ❝♦♥❞✠çõ❡s ❢✠①✡❞✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ❞♦

✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠ ❢♦r❡♠ ❝✉♠♣r✠❞✡s✳

❡✚✡✙✙✜ ✂☛

✕✳ ✒s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞❡ ✉♠ ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ✌♦♠✡rã♦

♣r♦✈✠❞ê♥❝✠✡s ♣✡r✡ ✡ ❝♦♥s❡r✈✡çã♦ ❞✡s ✠♥❢♦r♠✡çõ❡s ❞❡ q✉❡ ❞✠s♣✉s❡r❡♠

r❡❧✡✌✠✈✡♠❡♥✌❡ à ♦r✠❣❡♠ ❞✡ ❝r✠✡♥ç✡ ❡✱ ❡♠ ♣✡r✌✠❝✉❧✡r✱ ✡ r❡s♣❡✠✌♦ ❞✡ ✠❞❡♥✲

✌✠❞✡❞❡ ❞❡ s❡✉s ♣✡✠s✱ ✡ss✠♠ ❝♦♠♦ s♦❜r❡ ♦ ❤✠s✌ór✠❝♦ ♠é❞✠❝♦ ❞✡ ❝r✠✡♥ç✡ ❡

❞❡ s✉✡ ❢✡♠í❧✠✡✳

✗✳ ✎ss✡s ✡✉✌♦r✠❞✡❞❡s ✡ss❡❣✉r✡rã♦ ♦ ✡❝❡ss♦✱ ❝♦♠ ✡ ❞❡✈✠❞✡ ♦r✠❡♥✌✡çã♦ ❞✡

❝r✠✡♥ç✡ ♦✉ ❞❡ s❡✉ r❡♣r❡s❡♥✌✡♥✌❡ ❧❡❣✡❧✱ ✡ ❡s✌✡s ✠♥❢♦r♠✡çõ❡s✱ ♥✡ ♠❡❞✠❞✡

❡♠ q✉❡ ♦ ♣❡r♠✠✌✡ ✡ ❧❡✠ ❞♦ r❡❢❡r✠❞♦ ✎s✌✡❞♦✳

❡✚✡✙✙✜ ✂✥

✍❡♠ ♣r❡✖✉í③♦ ❞♦ ❡s✌✡❜❡❧❡❝✠❞♦ ♥♦ ✡r✌✠❣♦ ✸✵✱ ♦s ❞✡❞♦s ♣❡ss♦✡✠s q✉❡ ❢♦✲

r❡♠ ♦❜✌✠❞♦s ♦✉ ✌r✡♥s♠✠✌✠❞♦s ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ✟♦♥✈❡♥çã♦✱ ❡♠

♣✡r✌✠❝✉❧✡r ✡q✉❡❧❡s ✡ q✉❡ s❡ r❡❢❡r❡♠ ♦s ✡r✌✠❣♦s ✕✺ ❡ ✕✻✱ ♥ã♦ ♣♦❞❡rã♦ s❡r

✉✌✠❧✠③✡❞♦s ♣✡r✡ ❢✠♥s ❞✠s✌✠♥✌♦s ❞✡q✉❡❧❡s ♣✡r✡ ♦s q✉✡✠s ❢♦r✡♠ ❝♦❧❤✠❞♦s ♦✉

✌r✡♥s♠✠✌✠❞♦s✳

❡✚✡✙✙✜ ✂✁

✕✳ ✘✠♥❣✉é♠ ♣♦❞❡rá ♦❜✌❡r ✈✡♥✌✡❣❡♥s ♠✡✌❡r✠✡✠s ✠♥❞❡✈✠❞✡s ❡♠ r✡③ã♦ ❞❡

✠♥✌❡r✈❡♥çã♦ ❡♠ ✉♠✡ ✡❞♦çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✽✸

✗✳ ✍ó ♣♦❞❡rã♦ s❡r ❝♦❜r✡❞♦s ❡ ♣✡❣♦s ♦s ❝✉s✌♦s ❡ ✡s ❞❡s♣❡s✡s✱ ✠♥❝❧✉s✠✈❡ ♦s

❤♦♥♦rár✠♦s ♣r♦❢✠ss✠♦♥✡✠s r✡③♦á✈❡✠s ❞❡ ♣❡ss♦✡s q✉❡ ✌❡♥❤✡♠ ✠♥✌❡r✈✠♥❞♦

♥✡ ✡❞♦çã♦✳

✸✳ ✜s ❞✠r✠❣❡♥✌❡s✱ ✡❞♠✠♥✠s✌r✡❞♦r❡s ❡ ❡♠♣r❡❣✡❞♦s ❞♦s ♦r❣✡♥✠s♠♦s ✠♥✌❡r✲

✈❡♥✠❡♥✌❡s ❡♠ ✉♠✡ ✡❞♦çã♦ ♥ã♦ ♣♦❞❡rã♦ r❡❝❡❜❡r r❡♠✉♥❡r✡çã♦ ❞❡s♣r♦✲

♣♦r❝✠♦♥✡❧ ❡♠ r❡❧✡çã♦ ✡♦s s❡r✈✠ç♦s ♣r❡s✌✡❞♦s✳

❡✚✡✙✙✜ ✂✂

✳✉✡❧q✉❡r ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ✡♦ ✈❡r✠❢✠❝✡r q✉❡ ✉♠✡ ❞✠s♣♦s✠çã♦ ❞✡

✟♦♥✈❡♥çã♦ ❢♦✠ ❞❡sr❡s♣❡✠✌✡❞✡ ♦✉ q✉❡ ❡①✠s✌❡ r✠s❝♦ ♠✡♥✠❢❡s✌♦ ❞❡ q✉❡ ✈❡✲

♥❤✡ ✡ sê✲❧♦✱ ✠♥❢♦r♠✡rá ✏♠❡❞✠✡✌✡♠❡♥✌❡ ✡ ✒✉✌♦r✠❞✡❞❡ ✟❡♥✌r✡❧ ❞❡ s❡✉

✎s✌✡❞♦✱ ✡ q✉✡❧ ✌❡rá ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞❡ ✡ss❡❣✉r✡r q✉❡ s❡✖✡♠✳ ✌♦♠✡✲

❞✡s ✡s ♠❡❞✠❞✡s ✡❞❡q✉✡❞✡s✳

❡✚✡✙✙✜ ✂✄

✍❡ ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ❞♦ ✎s✌✡❞♦ ❞❡s✌✠♥✡✌ár✠♦ ❞❡ ✉♠ ❞♦❝✉♠❡♥✌♦

r❡q✉❡r❡r q✉❡ s❡ ❢✡ç✡ ❞❡s✌❡ ✉♠✡ ✌r✡❞✉çã♦ ❝❡r✌✠❢✠❝✡❞✡✱ ❡s✌✡ ❞❡✈❡rá s❡r

❢♦r♥❡❝✠❞✡✳ ✍✡❧✈♦ ❞✠s♣❡♥s✡✱ ♦s ❝✉s✌♦s ❞❡ ✌✡❧ ✌r✡❞✉çã♦ ❡s✌✡rã♦ ✡ ❝✡r❣♦ ❞♦s

❢✉✌✉r♦s ♣✡✠s ✡❞♦✌✠✈♦s✳

❡✚✡✙✙✜ ✂✥

✒s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞♦s ✎s✌✡❞♦s ✟♦♥✌r✡✌✡♥✌❡s ✡✌✉✡rã♦ ❝♦♠

❝❡❧❡r✠❞✡❞❡ ♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❞❡ ✡❞♦çã♦✳

❡✚✡✙✙✜ ✂�

✎♠ r❡❧✡çã♦ ✡ ✉♠ ✎s✌✡❞♦ q✉❡ ♣♦ss✉✡✱ ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦✱ ❞♦✠s ♦✉

♠✡✠s s✠s✌❡♠✡s ✖✉rí❞✠❝♦s ✡♣❧✠❝á✈❡✠s ❡♠ ❞✠❢❡r❡♥✌❡s ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s✿

✡✮ q✉✡❧q✉❡r r❡❢❡rê♥❝✠✡ à r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧ ♥❡ss❡ ✎s✌✡❞♦ s❡rá ❡♥✲

✌❡♥❞✠❞✡ ❝♦♠♦ r❡❧✡✌✠✈✡ à r❡s✠❞ê♥❝✠✡ ❤✡❜✠✌✉✡❧ ❡♠ ✉♠✡ ✉♥✠❞✡❞❡ ✌❡rr✠✲

✌♦r✠✡❧ ❞♦ ❞✠✌♦ ✎s✌✡❞♦❀
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❜✮ q✉✡❧q✉❡r r❡❢❡rê♥❝✠✡ à ❧❡✠ ❞❡ss❡ ✎s✌✡❞♦ s❡rã♦ ❡♥✌❡♥❞✠❞✡ ❝♦♠♦

r❡❧✡✌✠✈✡ à ❧❡✠ ✈✠❣❡♥✌❡ ♥✡ ❝♦rr❡s♣♦♥❞❡♥✌❡✱ ✌❡rr✠✌♦r✠✡❧❀

❝✮ q✉✡❧q✉❡r r❡❢❡rê♥❝✠✡ às ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ♦s às ✡✉✌♦r✠❞✡❞❡s

♣ú❜❧✠❝✡s ❞❡ss❡ ✎s✌✡❞♦ s❡rá ❡♥✌❡♥❞✠❞✡ ❝♦♠♦ r❡❧✡✌✠✈✡ às ✡✉✌♦r✠❞✡❞❡s

✡✉✌♦r✠③✡❞✡s ♣✡r✡ ✡✌✉✡r ♥✡ ❝♦rr❡s♣♦♥❞❡♥✌❡ ✉♥✠❞✡❞❡ ✌❡rr✠✌♦r✠✡❧❀

❞✮ q✉✡❧q✉❡r r❡❢❡rê♥❝✠✡ ✡♦s ♦r❣✡♥✠s♠♦s ❝r❡❞❡♥❝✠✡❞♦s ❞♦ ❞✠✌♦ ✎s✌✡✲

❞♦ s❡rá ❡♥✌❡♥❞✠❞✡ ❝♦♠♦ r❡❧✡✌✠✈✡ ✡♦s ♦r❣✡♥✠s♠♦s ❝r❡❞❡♥❝✠✡❞♦s ♥✡

❝♦rr❡s♣♦♥❞❡♥✌❡ ✉♥✠❞✡❞❡ ✌❡rr✠✌♦r✠✡❧✳

❡✚✡✙✙✜ ✂✁

✘♦ ✌♦❝✡♥✌❡ ✡ ✉♠ ✎s✌✡❞♦ q✉❡ ♣♦ss✉✡✱ ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦✱ ❞♦✠s ♦✉

♠✡✠s s✠s✌❡♠✡s ✖✉rí❞✠❝♦s ✡♣❧✠❝á✈❡✠s ✡ ❝✡✌❡❣♦r✠✡s ❞✠❢❡r❡♥✌❡s ❞❡ ♣❡ss♦✡s✱

q✉✡❧q✉❡r r❡❢❡rê♥❝✠✡ à ❧❡✠ ❞❡ss❡ ✎s✌✡❞♦ s❡rã♦ ❡♥✌❡♥❞✠❞✡ ❝♦♠♦ ✡♦ s✠s✌❡♠✡

✖✉rí❞✠❝♦ ✠♥❞✠❝✡❞♦ ♣❡❧✡ ❧❡✠ ❞♦ ❞✠✌♦ ✎s✌✡❞♦✳

❡✚✡✙✙✜ ✂✥

✳♠ ✎s✌✡❞♦ ❡♠ q✉❡ ❞✠s✌✠♥✌✡s ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s ♣♦ss✉✡♠ s✉✡s ♣ró✲

♣r✠✡s r❡❣r✡s ❞❡ ❞✠r❡✠✌♦ ❡♠ ♠✡✌ér✠✡ ❞❡ ✡❞♦çã♦ ♥ã♦ ❡s✌✡rá ♦❜r✠❣✡❞♦ ✡

✡♣❧✠❝✡r ✡ ✟♦♥✈❡♥çã♦ ♥♦s ❝✡s♦s ❡♠ q✉❡ ✉♠ ✎s✌✡❞♦ ❞❡ s✠s✌❡♠✡ ✖✉rí❞✠❝♦

ú♥✠❝♦ ♥ã♦ ❡s✌✠✈❡r ♦❜r✠❣✡❞♦ ✡ ❢✡③ê✲❧♦✳

❡✚✡✙✙✜ ✂✜

✕✳ ✒ ❝♦♥✈❡♥çã♦ ♥ã♦ ✡❢❡✌✡ ♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❡♠ q✉❡ ♦s

✎s✌✡❞♦s ✟♦♥✌r✡✌✡♥✌❡s s❡✖✡♠ ✚✡r✌❡s ❡ q✉❡ ❝♦♥✌❡♥❤✡♠ ❞✠s♣♦s✠çõ❡s s♦❜r❡

✡s ♠✡✌ér✠✡s r❡❣✉❧✡❞✡s ♣❡❧✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱ s✡❧✈♦ ❞❡❝❧✡r✡çã♦ ❡♠

❝♦♥✌rár✠♦ ❞♦s ✎s✌✡❞♦s ✈✠♥❝✉❧✡❞♦s ♣ê❧♦s r❡❢❡r✠❞♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r✲

♥✡❝✠♦♥✡✠s✳

✗✳✳✉✡❧q✉❡r ✎s✌✡❞♦ ✟♦♥✌r✡✌✡♥✌❡ ♣♦❞❡rá ❝♦♥❝❧✉✠r ❝♦♠ ✉♠ ♦✉ ♠✡✠s ✎s✲

✌✡❞♦s ✟♦♥✌r✡✌✡♥✌❡s ✡❝♦r❞♦s ♣✡r✡ ❢✡✈♦r❡❝❡r ✡ ✡♣❧✠❝✡çã♦ ❞✡ ✟♦♥✈❡♥çã♦

❡♠ s✉✡s r❡❧✡çõ❡s r❡❝✠♣r♦❝✡s✳ ✎ss❡s ✡❝♦r❞♦s s♦♠❡♥✌❡ ♣♦❞❡rã♦ ❞❡rr♦❣✡r✱

✡s ❞✠s♣♦s✠çõ❡s ❝♦♥✌✠❞✡s ♥♦s ✡r✌✠❣♦s ✕✹ ✡ ✕✻ ❡ ✕✔ ✡ ✗✕✳ ✜s ✎s✌✡❞♦s q✉❡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✽✺

❝♦♥❝❧✉ír❡♠ ✌✡✠s ✡❝♦r❞♦s ✌r✡♥s♠✠✌✠rã♦ ✉♠✡ ❝♦♣✠✡ ❞♦s ♠❡s♠♦s ✡♦ ❞❡♣♦✲

s✠✌ár✠♦ ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

❡✚✡✙✙✜ ✄☛

✘❡♥❤✉♠✡ r❡s❡r✈✡ à ❝♦♥✈❡♥çã♦ s❡rá ✡❞♠✠✌✠❞✡✳

❡✚✡✙✙✜ ✄✥

✒✟♦♥✈❡♥çã♦ s❡rá ✡♣❧✠❝✡❞✡ às s♦❧✠❝✠✌✡çõ❡s ❢♦r♠✉❧✡❞✡s ❡♠ ❝♦♥❢♦r♠✠❞✡✲

❞❡ ❝♦♠ ♦ ✡r✌✠❣♦ ✕✹ ❡ r❡❝❡❜✠❞✡s ❞❡♣♦✠s ❞✡ ❡♥✌r✡❞✡ ❡♠ ✈✠❣♦r ❞✡ ✟♦♥✈❡♥✲

çã♦ ♥♦ ✎s✌✡❞♦ ❞❡ ✡❝♦❧❤✠❞✡ ❡ ♥♦ ✎s✌✡❞♦ ❞❡ ♦r✠❣❡♠✳

❡✚✡✙✙✜ ✄✁

✜ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡ ✟♦♥❢❡r❡♥❝✠✡ ❞✡ ➸✡✠✡ ❞❡ ❞✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧

✚r✠✈✡❞♦ ❝♦♥✈♦❝✡rá ♣❡r✠♦❞✠❝✡♠❡♥✌❡ ✉♠✡ ✟♦♠✠ssã♦ ✎s♣❡❝✠✡❧ ♣✡r✡ ❡①✡✲

♠✠♥✡r ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ♣rá✌✠❝♦ ❞✡ ✟♦♥✈❡♥çã♦✳

❈�✁✎✏✑✒✗❚✛✛✛

♦✱á✉★✉✱✧★ ✥✩✲✧✩★

❡✚✡✙✙✜ ✄✂

✕✳ ✒ ✟♦♥✈❡♥çã♦ ❡s✌✡rá ✡❜❡r✌✡ à ✡ss✠♥✡✌✉r✡ ❞♦s ✎s✌✡❞♦s q✉❡ ❡r✡♠

♠❡♠❜r♦s ❞✡ ✟♦♥❢❡rê♥❝✠✡ ❞✡ ➸✡✠✡ ❞❡ ❉✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ✚r✠✈✡❞♦

q✉✡♥❞♦ ❞✡ ❉é❝✠♠✡✲✍é✌✠♠✡ ✍❡ssã♦✱ ❡ ✡♦s ❞❡♠✡✠s ✎s✌✡❞♦s ♣✡r✌✠❝✠♣✡♥✌❡s

❞✡ r❡❢❡r✠❞✡ ✍❡ssã♦✳

✗✳ ✎❧✡ s❡rá r✡✌✠❢✠❝✡❞✡✱ ✡❝❡✠✌✡ ♦✉ ✡♣r♦✈✡❞✡ ❡ ♦s ✠♥s✌r✉♠❡♥✌♦s ❞❡ r✡✌✠✲

❢✠❝✡çã♦✱ ✡❝❡✠✌✡çã♦ ♦✉ ✡♣r♦✈✡çã♦ s❡rã♦ ❞❡♣♦s✠✌✡❞♦s ♥♦ ♦✠♥✠s✌ér✠♦ ❞♦s

✘❡❣ó❝✠♦s ✎s✌r✡♥❣❡✠r♦s ❞♦ ❛❡✠♥♦ ❞♦s ✚✡ís❡s ❧✡✠①♦s✱ ❞❡♣♦s✠✌ár✠♦ ❞✡

❝♦♥✈❡♥çã♦✳
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❡✚✡✙✙✜ ✄✄

✕✳ ✳✉✡❧q✉❡r ♦✉✌r♦ ✎s✌✡❞♦ ♣♦❞❡rá ✡❞❡r✠r à ✟♦♥✈❡♥çã♦ ❞❡♣♦✠s ❞❡ s✉✡

❡♥✌r✡❞✡ ❡♠ ✈✠❣♦r✱ ❝♦♥❢♦r♠❡ ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✠❣♦ ✹✻✱ ♣✡rá❣r✡❢♦ ✕➸✳

✗✳ ✜ ✠♥s✌r✉♠❡♥✌♦ ❞❡ ✡❞❡sã♦ ❞❡✈❡rá s❡r ❞❡♣♦s✠✌✡❞♦ ✖✉♥✌♦ ✡♦ ❞❡♣♦s✠✌ár✠♦

❞✡ ✟♦♥✈❡♥çã♦✳

✸✳✒ ✡❞❡sã♦ s♦♠❡♥✌❡ s✉r✌✠rá ❡❢❡✠✌♦s ♥✡s r❡❧✡çõ❡s ❡♥✌r❡ ♦ ✎s✌✡❞♦ ✡❞❡✲

r❡♥✌❡ ❡ ♦s ✎s✌✡❞♦s ✟♦♥✌r✡✌✡♥✌❡s q✉❡ ♥ã♦ ✌✠✈❡r❡♠ ❢♦r♠✉❧✡❞♦ ♦❜✖❡çã♦

à s✉✡ ✡❞❡sã♦ ♥♦s s❡✠s ♠❡s❡s s❡❣✉✠♥✌❡s ✡♦ r❡❝❡❜✠♠❡♥✌♦ ❞✡ ♥♦✌✠❢✠❝✡çã♦ ✡

q✉❡ s❡ r❡❢❡r❡ ♦ ✡r✌✠❣♦ ✹✔✱ ✡❧í♥❡✡ ✢❜➈✳ ☛✡❧ ♦❜✖❡çã♦ ♣♦❞❡rá ✠❣✉✡❧♠❡♥✌❡ s❡r

❢♦r♠✉❧✡❞✡ ♣sr q✉✡❧q✉❡r ✎s✌✡❞♦ ♥♦ ♠♦♠❡♥✌♦ ❞✡ r✡✌✠❢✠❝✡çã♦✱ ✡❝❡✠✌✡çã♦

♦✉ ✡♣r♦✈✡çã♦ ❞✡ ❝♦♥✈❡♥çã♦✱ ♣♦s✌❡r✠♦r à ✡❞❡sã♦✳ ✒s r❡❢❡r✠❞✡s ♦❜✖❡çõ❡s

❞❡✈❡rã♦ s❡r ♥♦✌✠❢✠❝✡❞✡s ✡♦ ❞❡♣♦s✠✌ár✠♦✳

❡✚✡✙✙✜ ✄✥

✕✳✳✉✡♥❞♦ ✉♠ ✎s✌✡❞♦ ❝♦♠♣r❡❡♥❞❡r ❞✉✡s ♦✉ ♠✡✠s ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s

♥✡s q✉✡✠s s❡ ✡♣❧✠q✉❡♠ s✠s✌❡♠✡s ✖✉rí❞✠❝♦s ❞✠❢❡r❡♥✌❡s ❡♠ r❡❧✡çã♦ às q✉❡s✲

✌õ❡s r❡❣✉❧✡❞✡s ♣❡❧✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱ ♣♦❞❡rá ❞❡❝❧✡r✡r✱ ♥♦ ♠♦♠❡♥✌♦

❞✡ ✡ss✠♥✡✌✉r✡✱ ❞✡ r✡✌✠❢✠❝✡çã♦✱ ❞✡ ✡❝❡✠✌✡çã♦✱ ❞✡ ✡♣r♦✈✡çã♦ ♦✉ ❞✡ ✡❞❡sã♦✱

q✉❡ ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ s❡rá ✡♣❧✠❝✡❞✡ ✡ ✌♦❞✡s ✡s s✉✡s ✉♥✠❞✡❞❡s ✌❡r✲

r✠✌♦r✠✡✠s ♦✉ s♦♠❡♥✌❡ ✡ ✉♠✡ ♦✉ ✈ár✠✡s ❞❡❧✡s✳ ✎ss✡ ❞❡❝❧✡r✡çã♦ ♣♦❞❡rá s❡r

♠♦❞✠❢✠❝✡❞✡ ♣sr ♠❡✠♦ ❞❡ ♥♦✈✡ ❞❡❝❧✡r✡çã♦ ✡ q✉✡❧q✉❡r ✌❡♠♣♦✳

✗✳ ☛✡✠s ✠♥❞✠❝✡♥❞♦✲s❡ ❡①♣r❡ss✡♠❡♥✌❡ ✡s ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s às q✉✡✠s ✡

✟♦♥✈❡♥çã♦ s❡rá ✡♣❧✠❝á✈❡❧✳

✸✳ ✟✡s♦ ✉♠ ✎s✌✡❞♦ ♥ã♦ ❢♦r♠✉❧❡ ♥❡♥❤✉♠✡ ❞❡❝❧✡r✡çã♦ ♥✡ ❢♦r♠✡ ❞♦

♣r❡s❡♥✌❡ ✡r✌✠❣♦✱ ✡ ✟♦♥✈❡♥çã♦ s❡rá ✡♣❧✠❝✡❞✡ à ✌♦✌✡❧✠❞✡❞❡ ❞♦ ✌❡rr✠✌ór✠♦

❞♦ r❡❢❡r✠❞♦ ✎s✌✡❞♦✳

❡✚✡✙✙✜ ✄�

✕✳ ✒ ✟♦♥✈❡♥çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥♦ ♣r✠♠❡✠r♦ ❞✠✡ ❞♦ ♠ês s❡❣✉✠♥✌❡ ✡

❡①♣✠r✡çã♦ ❞❡ ✉♠ ♣❡rí♦❞♦ ❞❡ ✌rês ♠❡s❡s ❝♦♥✌✡❞♦s ❞✡ ❞✡✌✡ ❞♦ ❞❡♣ós✠✌♦
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❞♦ ✌❡r❝❡✠r♦ ✠♥s✌r✉♠❡♥✌♦ ❞❡ r✡✌✠❢✠❝✡çã♦✱ ❞❡ ✡❝❡✠✌✡çã♦ ♦✉ ❞❡ ✡♣r♦✈✡çã♦

♣r❡✈✠s✌♦ ♥♦ ✡r✌✠❣♦ ✹✸✳

✗✳ ✚♦s✌❡r✠♦r♠❡♥✌❡✱ ✡ ✟♦♥✈❡♥çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r✿

✡✮ ♣✡r✡ ❝✡❞✡ ✎s✌✡❞♦ q✉❡ ✡ r✡✌✠❢✠❝✡r✱ ✡❝❡✠✌✡r ♦✉ ✡♣r♦✈✡r ♣♦s✌❡r✠♦r✲

♠❡♥✌❡✱ ♦✉ ✡♣r❡s❡♥✌✡r ✡❞❡sã♦ à ♠❡s♠✡✱ ♥♦ ♣r✠♠❡✠r♦ ❞✠✡ ❞♦ ♠ês s❡✲

❣✉✠♥✌❡ à ❡①♣✠r✡çã♦ ❞❡ ✉♠ ♣❡rí♦❞♦ ❞❡ ✌rês ♠❡s❡s ❞❡♣♦✠s ❞♦ ❞❡♣ós✠✌♦

❞❡ s❡✉ ✠♥s✌r✉♠❡♥✌♦ ❞❡✳ r✡✌✠❢✠❝✡çã♦✱ ✡❝❡✠✌✡çã♦✱ ✡♣r♦✈✡çã♦ ♦✉ ✡❞❡sã♦❀

❜✮ ♣✡r✡ ✡s ✉♥✠❞✡❞❡s ✌❡rr✠✌♦r✠✡✠s às q✉✡✠s s❡ ✌❡♥❤✡ ❡s✌❡♥❞✠❞♦ ✡ ✡♣❧✠❝✡✲

çã♦ ❞✡ ✟♦♥✈❡♥çã♦ ❝♦♥❢♦r♠❡ ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✠❣♦ ✹✺✱ ♥♦ ♣r✠♠❡✠r♦

❞✠✡ ❞♦ ♠ês s❡❣✉✠♥✌❡ à ❡①♣✠r✡çã♦ ❞❡ ✉♠ ♣❡rí♦❞♦ ❞❡ ✌rês ♠❡s❡s ❞❡✲

♣♦✠s ❞✡ ♥♦✌✠❢✠❝✡çã♦ ♣r❡✈✠s✌✡ ♥♦ r❡❢❡r✠❞♦ ✡r✌✠❣♦✳

❡✚✡✙✙✜ ✄✁

✕✳ ✳✉✡❧q✉❡r ✎s✌✡❞♦✲✚✡r✌❡ ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ♣♦❞❡rá ❞❡♥✉♥❝✠á✲❧✡

♠❡❞✠✡♥✌❡ ♥♦✌✠❢✠❝✡çã♦ ♣sr ❡s❝r✠✌♦✱ ❞✠r✠❣✠❞✡ ✡♦ ❞❡♣♦s✠✌ár✠♦✳

✗✳ ✒ ❞❡♥ú♥❝✠✡ s✉r✌✠rá ❡❢❡✠✌♦ ♥♦ ♣r✠♠❡✠r♦ ❞✠✡ ❞♦ ♠ês s✉❜s❡qq❡♥✌❡ à

❡①♣✠r✡çã♦ ❞❡ ✉♠ ♣❡rí♦❞♦ ❞❡ ❞♦③❡ ♠❡s❡s ❞✡ ❞✡✌✡ ❞❡ r❡❝❡❜✠♠❡♥✌♦ ❞✡ ♥♦✲

✌✠❢✠❝✡çã♦ ♣❡❧♦ ❞❡♣♦s✠✌ár✠♦✳ ✟✡s♦ ✡ ♥♦✌✠❢✠❝✡çã♦ ❢✠①❡ ✉♠ ♣❡rí♦❞♦ ♠✡✠♦r

♣✡r✡ q✉❡ ✡ ❞❡♥ú♥❝✠✡ s✉r✌✡ ❡❢❡✠✌♦✱ ❡s✌✡ s✉r✌✠r✡ ❡❢❡✠✌♦ ✡♦ ✌ér♠✠♥♦ ❞♦ r❡❢❡✲

r✠❞♦ ♣❡rí♦❞♦ ✡ ❝♦♥✌✡r ❞✡ ❞✡✌✡ ❞♦ r❡❝❡❜✠♠❡♥✌♦ ❞✡ ♥♦✌✠❢✠❝✡çã♦✳

❡✚✡✙✙✜ ✄✥

✜ ❞❡♣♦s✠✌ár✠♦ ♥♦✌✠❢✠❝✡rã♦ ✡♦s ✎s✌✡❞♦s✲♦❡♠❜r♦s ❞✡ ✟♦♥❢❡rê♥❝✠✡ ❞✡

➸✡✠✡ ❞❡ ❉✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ✚r✠✈✡❞♦✱ ✡ss✠♠ ❝♦♠♦ ✡♦s ❞❡♠✡✠s ✎s✌✡✲

❞♦s ♣✡r✌✠❝✠♣✡♥✌❡s ❞✡ ❉é❝✠♠✡✲✍é✌✠♠✡ ✍❡ssã♦ ❡ ✡♦s ✎s✌✡❞♦s q✉❡ ✌✠✈❡r❡♠

✡❞❡r✠❞♦ à ✟♦♥✈❡♥çã♦ ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✠❣♦ ✹✹✿

✡✮ ✡s ✡ss✠♥✡✌✉r✡s✱ r✡✌✠❢✠❝✡çõ❡s✱ ✡❝❡✠✌✡çõ❡s ❡ ✡♣r♦✈✡çõ❡s ✡ q✉❡ s❡ r❡✲

❢❡r❡ ♦ ✡r✌✠❣♦ ✹✸❀

❜✮ ✡s ✡❞❡sõ❡s ❡ ✡s ♦❜✖❡çõ❡s às ✡❞❡sõ❡s ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ✡r✌✠❣♦ ✹✹❀
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❝✮ ✡ ❞✡✌✡ ❡♠ q✉❡ ✡ ✟♦♥✈❡♥çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ❞❡ ❝♦♥❢♦r♠✠❞✡❞❡

❝♦♠ ✡s ❞✠s♣♦s✠çõ❡s ❞♦ ✡r✌✠❣♦ ✹✻❀

❞✮ ✡s ❞❡❝❧✡r✡çõ❡s ❡ ❞❡s✠❣♥✡çõ❡s ✡ q✉❡ s❡ r❡❢❡r❡♠ ♦s ✡r✌✠❣♦s ✗✗✱ ✗✸✱

✗✺ ❡ ✹✺❀

❡✮ ♦s ✒❝♦r❞♦s ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ✡r✌✠❣♦ ✸✾❀

❢✮ ✡s ❞❡♥ú♥❝✠✡s ✡ q✉❡ s❡ r❡❢❡r❡ ♦ ✡r✌✠❣♦ ✹✼✳

✎♠ ✌❡s✌❡♠✉♥❤♦ ❞♦ q✉❡✱ ♦s ✡❜✡✠①♦✲✡ss✠♥✡❞♦s✱ ❞❡✈✠❞✡♠❡♥✌❡ ✡✉✌♦r✠③✡✲

❞♦s✱ ❢✠r♠✡r✡♠ ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

✛❡✠✌✡ ♥✡ ➸✡✠✡✱ ❡♠ ✗✾ ❞❡ ♠✡✠♦ ❞❡ ✕✾✾✸✱ ♥♦s ✠❞✠♦♠✡s ❢r✡♥❝ês ❡ ✠♥❣❧ês✱

s❡♥❞♦ ✡♠❜♦s ♦s ✌❡①✌♦s ✠❣✉✡❧♠❡♥✌❡ ✡✉✌ê♥✌✠❝♦s✱ ❡♠ ✉♠ ú♥✠❝♦ ❡①❡♠♣❧✡r✱

♦ q✉✡❧ s❡rá ❞❡♣♦s✠✌✡❞♦ ♥♦s ✡rq✉✠✈♦s ❞♦ ✙♦✈❡r♥♦ ❞♦ ❛❡✠♥♦ ❞♦s ✚✡ís❡s

❧✡✠①♦s ❡ ❞♦ q✉✡❧ ✉♠✡ ❝♦♣✠✡ ❝❡r✌✠❢✠❝✡❞✡ s❡rá ❡♥✈✠✡❞✡✱ ♣sr ✈✠✡ ❞✠♣❧♦✲

♠á✌✠❝✡✱ ✡ ❝✡❞✡ ✉♠ ❞♦s ✎s✌✡❞♦s✲♦❡♠❜r♦s ❞✡ ✟♦♥❢❡rê♥❝✠✡ ❞✡ ➸✡✠✡ ❞❡

❉✠r❡✠✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ✚r✠✈✡❞♦ ♣sr ♦❝✡s✠ã♦ ❞✡ ❉é❝✠♠✡✲✍é✌✠♠✡ ✍❡ssã♦✱✳

✡ss✠♠ ❝♦♠ ✡ ❝✡❞✡ ✉♠ ❞♦s ❞❡♠✡✠s ✎s✌✡❞♦s q✉❡ ♣✡r✌✠❝✠♣✡r✡♠ ❞❡s✌✡ ✍❡s✲

sã♦✳
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✁✂❊✁❆✄�❮☎✂�❆✄ ✥❆✄ ☎❆➬➬✂✄ ❯☎✂✥❆✄

�❆✁❆ ❆ ❆✥�✂☎✂✄✆✁❆➬✝✞ ✥❆ ❏❯✄✆✂➬❆✝

✥❆ ✂☎❋➶☎❈✂❆ ✂ ✥❆ ❏❯◆✂☎✆❯✥✂

✭✁✂❊✁❆✄ ✥✂ ❙✂✂❏✂☎❊ ✥ ❯☎✂❈✂❋�

PP�✁✂�P✄ P✄Pt✂ ☎ PP�✆✝✞✟�✠✡ ☛✂P✄�✡

✥✳s✚✙✙✘✡☞✣✌✙✍ ✥✎✘✘☞✏✙✘✡☞✙✍

✕✳✕ ✜s ✎s✌✡❞♦s ♦❡♠❜r♦s ♣r♦❝✉r✡rã♦✱ ❡♠ ❝♦♥s♦♥â♥❝✠✡ ❝♦♠ s❡✉s r❡s✲

♣❡❝✌✠✈♦s ✠♥✌❡r❡ss❡s ❣❡r✡✠s✱ ♣r♦♠♦✈❡r ♦ ❜❡♠✲❡s✌✡r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡ ❡ ❞❡ s✉✡ ❢✡♠í❧✠✡ ✳

✕✳✗ ✜s ✎s✌✡❞♦s♦❡♠❜r♦s s❡ ❡s❢♦rç✡rã♦ ♣✡r✡ ❝r✠✡r ❝♦♥❞✠çõ❡s q✉❡ ❣✡r✡♥✲

✌✡♠ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ✉♠✡ ✈✠❞✡ s✠❣♥✠❢✠❝✡✌✠✈✡ ♥✡ ❝♦♠✉♥✠❞✡❞❡✱

❢♦♠❡♥✌✡♥❞♦✱ ❞✉r✡♥✌❡ ♦ ♣❡rí♦❞♦ ❞❡ ✠❞✡❞❡ ❡♠ q✉❡ ❡❧❡ é ♠✡✠s ✈✉❧♥❡rá✈❡❧

✡ ✉♠ ❝♦♠♣♦r✌✡♠❡♥✌♦ ❞❡s✈✠✡❞♦✱ ✉♠ ♣r♦❝❡ss♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣❡s✲

s♦✡❧ ❡ ❞❡ ❡❞✉❝✡çã♦ ♦ ♠✡✠s ✠s❡♥✌♦ ♣♦ssí✈❡❧ ❞♦ ❝r✠♠❡ ❡ ❞✡ ❞❡❧✠♥qqê♥❝✠✡✳

✕✳✸ ✟♦♥❝❡❞❡r✲s❡✲á ✡ ❞❡✈✠❞✡ ✡✌❡♥çã♦ à ✡❞♦çã♦ ❞❡ ♠❡❞✠❞✡s ❝♦♥❝r❡✌✡s

q✉❡ ♣❡r♠✠✌✡♠ ✡ ♠♦❜✠❧✠③✡çã♦ ❞❡ ✌♦❞♦s ♦s r❡❝✉rs♦s ❞✠s♣♦♥í✈❡✠s✱ ❝♦♠

✡ ✠♥❝❧✉sã♦ ❞✡ ❢✡♠í❧✠✡✱ ❞❡ ✈♦❧✉♥✌ár✠♦s ❡ ♦✉✌r♦s ❣r✉♣♦s ❞✡ ❝♦♠✉♥✠❞✡✲

❞❡✱ ❜❡♠ ❝♦♠♦ ❞✡ ❡s❝♦❧✡ ❡ ❞❡ ❞❡♠✡✠s ✠♥s✌✠✌✉✠çõ❡s ❝♦♠✉♥✠✌ár✠✡s✱ ❝♦♠

♦ ❢✠♠ ❞❡ ♣r♦♠♦✈❡r ♦ ❜❡♠✲❡s✌✡r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ r❡❞✉③✠r ✡

♥❡❝❡ss✠❞✡❞❡ ❞✡ ✠♥✌❡r✈❡♥çã♦ ❧❡❣✡❧ ❡ ✌r✡✌✡r ❞❡ ♠♦❞♦ ❡❢❡✌✠✈♦✱ ❡qq✠✌✡✌✠✈♦ ❡

❤✉♠✡♥♦ ✡ s✠✌✉✡çã♦ ❞❡ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✳

✕✳✹ ✒ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ s❡rá ❝♦♥❝❡❜✠❞✡ ❝♦♠♦ ♣✡r✌❡

✠♥✌❡❣r✡♥✌❡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♥✡❝✠♦♥✡❧ ❞❡ ❝✡❞✡ ♣✡ís ❡

❞❡✈❡rá s❡r ✡❞♠✠♥✠s✌r✡❞✡ ♥♦ ♠✡r❝♦ ❣❡r✡❧ ❞❡ ✖✉s✌✠ç✡ s♦❝✠✡❧ ♣✡r✡ ✌♦❞♦s ♦s

✖♦✈❡♥s✱ ❞❡ ♠✡♥❡✠r✡ q✉❡ ❝♦♥✌r✠❜✉✡ ✡♦ ♠❡s♠♦ ✌❡♠♣♦ ♣✡r✡ ✡ s✉✡ ♣r♦✌❡çã♦

❡ ♣✡r✡ ✡ ♠✡♥✉✌❡♥çã♦ ❞✡ ♣✡③ ❡ ❞✡ ♦r❞❡♠ ♥✡ s♦❝✠❡❞✡❞❡✳
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✕✳✺ ✒s ♣r❡s❡♥✌❡s r❡❣r✡s s❡ ✡♣❧✠❝✡rã♦ s❡❣✉♥❞♦ ♦ ❝♦♥✌❡①✌♦ ❞✡s ❝♦♥❞✠çõ❡s

❡❝♦♥s♠✠❝✡s✱ s♦❝✠✡✠s ❡ ❝✉❧✌✉r✡✠s q✉❡ ♣r❡❞♦♠✠♥❡♠ ❡♠ ❝✡❞✡ ✉♠ ❞♦s ✎s✲

✌✡❞♦s♦❡♠❜r♦s✳

✕✳✻ ✜s s❡r✈✠ç♦s ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ s❡ ✡♣❡r❢❡✠ç♦✡✲

rã♦ ❡ s❡ ❝♦♦r❞❡♥✡rã♦ s✠s✌❡♠✡✌✠❝✡♠❡♥✌❡ ❝♦♠ ✈✠s✌✡s ✡ ❡❧❡✈✡r ❡ ♠✡♥✌❡r

✡ ❝♦♠♣❡✌ê♥❝✠✡ ❞❡ s❡✉s ❢✉♥❝✠♦♥ár✠♦s✱ ♦s ♠é✌♦❞♦s✱ ❡♥❢♦q✉❡s ❡ ✡✌✠✌✉❞❡s

✡❞♦✌✡❞✡s ✳

✁✳❡✂✗☞✘✗✙ ✘☞✍✉✙✙✚☞✍ ✙✦✙✁✙✘✙✣✌✙✍✝✡✙✂✙⑧☞✘☞✍

✗✳✕ ✒s r❡❣r✡s ♠í♥✠♠✡s ✉♥✠❢♦r♠❡s q✉❡ s❡ ❡♥✉♥❝✠✡♠ ✡ s❡❣✉✠r s❡ ✡♣❧✠❝✡✲

rã♦ ✡♦s ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s ❝♦♠ ✠♠♣✡r❝✠✡❧✠❞✡❞❡✱ s❡♠ ❞✠s✌✠♥çã♦ ✡❧❣✉♠✡✱

♣♦r ❡①❡♠♣❧♦✱ ❞❡ r✡ç✡✱ ❝♦r✱ s❡①♦✱ ✠❞✠♦♠✡✱ r❡❧✠❣✠ã♦✱ ♦♣✠♥✠ã♦ ♣♦❧í✌✠❝✡ ♦✉ ❞❡

q✉✡❧q✉❡r ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ♦r✠❣❡♠ ♥✡❝✠♦♥✡❧ ♦✉ s♦❝✠✡❧✱ ♣♦s✠çã♦ ❡❝♦♥s♠✠✲

❝✡✱ ♥✡s❝✠♠❡♥✌♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥❞✠çã♦✳

✗✳✗ ✚✡r✡ ♦s ❢✠♥s ❞✡s ♣r❡s❡♥✌❡s r❡❣r✡s✱ ♦s ✎s✌✡❞♦s ♦❡♠❜r♦s ✡♣❧✠❝✡rã♦

✡s ❞❡❢✠♥✠çõ❡s s❡❣✉✠♥✌❡s✱ ❞❡ ❢♦r♠✡ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ s❡✉s r❡s♣❡❝✌✠✈♦s s✠s✲

✌❡♠✡s ❡ ❝♦♥❝❡✠✌♦s ✖✉rí❞✠❝♦s✿

✡✮ ✖♦✈❡♠ é ✌♦❞✡ ✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ q✉❡✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦

s✠s✌❡♠✡ ✖✉rí❞✠❝♦ r❡s♣❡❝✌✠✈♦✱ ♣♦❞❡ r❡s♣♦♥❞❡r ♣♦r ✉♠✡ ✠♥❢r✡çã♦ ❞❡

❢♦r♠✡ ❞✠❢❡r❡♥✌❡ ❞♦ ✡❞✉❧✌♦❀

❜✮ ✠♥❢r✡çã♦ é ✌♦❞♦ ❝♦♠♣♦r✌✡♠❡♥✌♦ ✭✡çã♦ ♦✉ ♦♠✠ssã♦✮ ♣❡♥✡❧✠③✡❞♦

❝♦♠ ✡ ❧❡✠✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦ r❡s♣❡❝✌✠✈♦ s✠s✌❡♠✡ ✖✉rí❞✠❝♦❀

❝✮ ✖♦✈❡♠ ✠♥❢r✡✌♦r é ✡q✉❡❧❡ ✡ q✉❡♠ s❡ ✌❡♥❤✡ ✠♠♣✉✌✡❞♦ ♦ ❝♦♠❡✌✠✲

♠❡♥✌♦ ❞❡ ✉♠✡ ✠♥❢r✡çã♦ ♦✉ q✉❡ s❡✖✡ ❝♦♥s✠❞❡r✡❞♦ ❝✉❧♣✡❞♦ ❞♦ ❝♦♠❡✲

✌✠♠❡♥✌♦ ❞❡ ✉♠✡ ✠♥❢r✡çã♦✳

✗✳✸ ✎♠ ❝✡❞✡ ✖✉r✠s❞✠çã♦ ♥✡❝✠♦♥✡❧ ♣r♦❝✉r✡r✲s❡✲á ♣r♦♠✉❧❣✡r ✉♠ ❝♦♥✖✉♥✲

✌♦ ❞❡ ❧❡✠s✱ ♥♦r♠✡s ❡ ❞✠s♣♦s✠çõ❡s ✡♣❧✠❝á✈❡✠s ❡s♣❡❝✠❢✠❝✡♠❡♥✌❡ ✡♦s ✖♦✈❡♥s

✠♥❢r✡✌♦r❡s✱ ✡ss✠♠ ❝♦♠♦ ✡♦s ór❣ã♦s ❡ ✠♥s✌✠✌✉✠çõ❡s ❡♥❝✡rr❡❣✡❞♦s ❞✡s ❢✉♥✲

çõ❡s ❞❡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❝♦♠ ✡

❢✠♥✡❧✠❞✡❞❡ ❞❡✿
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✡✮ s✡✌✠s❢✡③❡r ✡s ❞✠✈❡rs✡s ♥❡❝❡ss✠❞✡❞❡s ❞♦s ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s✱ ❡ ✡♦

♠❡s♠♦ ✌❡♠♣♦ ♣r♦✌❡❣❡r s❡✉s ❞✠r❡✠✌♦s ❜ás✠❝♦s❀

❜✮ s✡✌✠s❢✡③❡r ✡s ♥❡❝❡ss✠❞✡❞❡s ❞✡ s♦❝✠❡❞✡❞❡❀

❝✮ ✡♣❧✠❝✡r ❝✡❜✡❧♠❡♥✌❡ ❡ ❝♦♠ ✖✉s✌✠ç✡ ✡s r❡❣r✡s q✉❡ s❡ ❡♥✉♥❝✠✡♠ ✡

s❡❣✉✠r✳

✂✳ ❡✏✕✂✙☞✣✢✜ ✘✜➶✏⑩✙✡✜ ✘✙❡✕✂✙✗☞✣✢✜ ✘☞✍✉✙✙✚☞✍

✸✳✕ ✒s ❞✠s♣♦s✠çõ❡s ♣❡r✌✠♥❡♥✌❡s ❞✡s r❡❣r✡s ♥ã♦ só s❡ ✡♣❧✠❝✡rã♦ ✡♦s ✖♦✲

✈❡♥s ✠♥❢r✡✌♦r❡s✱ ♠✡s ✌✡♠❜é♠ àq✉❡❧❡s q✉❡ ♣♦ss✡♠ s❡r ♣r♦❝❡ss✡❞♦s ♣♦r

r❡✡❧✠③✡r q✉✡❧q✉❡r ✡✌♦ ❝♦♥❝r❡✌♦ q✉❡ ♥ã♦ s❡r✠✡ ♣✉♥í✈❡❧ s❡ ❢♦ss❡ ♣r✡✌✠❝✡❞♦

♣♦r ✡❞✉❧✌♦s✳

✸✳✗ ✚r♦❝✉r✡r✲s❡✲á ❡s✌❡♥❞❡r ♦ ✡❧❝✡♥❝❡ ❞♦s ♣r✠♥❝í♣✠♦s ❝♦♥✌✠❞♦s ♥✡s r❡❣r✡s

✡ ✌♦❞♦s ♦s ✖♦✈❡♥s ❝♦♠♣r❡❡♥❞✠❞♦s ♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s r❡❧✡✌✠✈♦s à ✡✌❡♥✲

çã♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ✡ s❡✉ ❜❡♠✲❡s✌✡r✳

✸✳✸ ✚r♦❝✉r✡r✲s❡✲á ✌✡♠❜é♠ ❡s✌❡♥❞❡r ♦ ✡❧❝✡♥❝❡ ❞♦s ♣r✠♥❝í♣✠♦s ❝♦♥✌✠❞♦s

♥✡s r❡❣r✡s ✡♦s ✠♥❢r✡✌♦r❡s ✡❞✉❧✌♦s ✖♦✈❡♥s✳

✄✳✉✙✍✕✜✘✍☞⑩✙✂✙✘☞✘✙ ✯✙✘☞✂

✹✳✕ ✘♦s s✠s✌❡♠✡s ✖✉rí❞✠❝♦s q✉❡ r❡❝♦♥❤❡ç✡♠ ♦ ❝♦♥❝❡✠✌♦ ❞❡ r❡s♣♦♥s✡❜✠✲

❧✠❞✡❞❡ ♣❡♥✡❧ ♣✡r✡ ✖♦✈❡♥s✱ s❡✉ ❝♦♠❡ç♦ ♥ã♦ ❞❡✈❡rá ❢✠①✡r✲s❡ ♥✉♠✡ ✠❞✡❞❡

❞❡♠✡s✠✡❞♦ ♣r❡❝♦❝❡✱ ❧❡✈✡♥❞♦✲s❡ ❡♠ ❝♦♥✌✡ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s q✉❡ ✡❝♦♠✲

♣✡♥❤✡♠ ✡ ♠✡✌✉r✠❞✡❞❡ ❡♠♦❝✠♦♥✡❧✱ ♠❡♥✌✡❧ ❡ ✠♥✌❡❧❡❝✌✉✡❧✳

✥✳s⑩➁✙✡✙➃✜✍ ✘☞ �✎✍✡✙✣☞ ✘☞ ♦✘✁➄✘✗✙☞ ✙ ✘☞ �✎➃✙✘✡✎✘✙

✺✳✕ ✜ s✠s✌❡♠✡ ❞❡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ❡♥❢✡✌✠③✡rá ♦ ❜❡♠✲

✲❡s✌✡r ❞♦ ✖♦✈❡♠ ❡ ❣✡r✡♥✌✠rá q✉❡ q✉✡❧q✉❡r ❞❡❝✠sã♦ ❡♠ r❡❧✡çã♦ ✡♦s ✖♦✈❡♥s

✠♥❢r✡✌♦r❡s s❡rá s❡♠♣r❡ ♣r♦♣♦r❝✠♦♥✡❧ às ❝✠r❝✉♥s✌â♥❝✠✡s ❞♦ ✠♥❢r✡✌♦r ❡ ❞✡

✠♥❢r✡çã♦✳
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�✳❡✂✗☞✘✗✙ ✘☞✍ ✥☞✗✎✂✘☞✘✙✍✦✙✍✗✚✙✗✙✜✘✘✚✙☞✍

✻✳✕ ☛❡♥❞♦✲s❡ ❡♠ ❝♦♥✌✡ ✡s ❞✠✈❡rs✡s ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝✠✡✠s ❞♦s ✖♦✈❡♥s✱

✡ss✠♠ ❝♦♠♦ ✡ ❞✠✈❡rs✠❞✡❞❡ ❞❡ ♠❡❞✠❞✡s ❞✠s♣♦♥í✈❡✠s✱ ❢✡❝✉❧✌✡r✲s❡✲á ✉♠✡

♠✡r❣❡♠ s✉❢✠❝✠❡♥✌❡ ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞❡ ❢✡❝✉❧❞✡❞❡s ❞✠s❝r✠❝✠♦♥ár✠✡s ♥✡s

❞✠❢❡r❡♥✌❡s ❡✌✡♣✡s ❞♦s ♣r♦❝❡ss♦s ❡ ♥♦s ❞✠s✌✠♥✌♦s ♥í✈❡✠s ❞✡ ✡❞♠✠♥✠s✌r✡çã♦

❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ✠♥❝❧✉í❞♦s ♦s ❞❡ ✠♥✈❡s✌✠❣✡çã♦✱

♣r♦❝❡ss✡♠❡♥✌♦✱ s❡♥✌❡♥ç✡ ❡ ❞✡s ♠❡❞✠❞✡s ❝♦♠♣❧❡♠❡♥✌✡r❡s ❞✡s ❞❡❝✠sõ❡s✳

✻✳✗ ✚r♦❝✉r✡r✲s❡✲á✱ ♥ã♦ ♦❜s✌✡♥✌❡✱ ❣✡r✡♥✌✠r ✡ ❞❡✈✠❞✡ ❝♦♠♣❡✌ê♥❝✠✡ ❡♠

✌♦❞✡s ✡s ❢✡s❡s ❡ ♥í✈❡✠s ♥♦ ❡①❡r❝í❝✠♦ ❞❡ q✉✡✠sq✉❡r ❞❡ss✡s ❢✡❝✉❧❞✡❞❡s ❞✠s✲

❝r✠❝✠♦♥ár✠✡s✳

✻✳✸ ✳✉❡♠ ❡①❡r❝❡r ✌✡✠s ❢✡❝✉❧❞✡❞❡s ❞❡✈❡rá ❡s✌✡r ❡s♣❡❝✠✡❧♠❡♥✌❡ ♣r❡♣✡r✡✲

❞♦ ♦✉ ❝✡♣✡❝✠✌✡❞♦ ♣✡r✡ ❢✡③ê✲❧♦ ✖✉❞✠❝✠♦s✡♠❡♥✌❡ ❡ ❡♠ ❝♦♥s♦♥â♥❝✠✡ ❝♦♠

s✉✡s r❡s♣❡❝✌✠✈✡s ❢✉♥çõ❡s ❡ ♠✡♥❞✡✌♦s✳

✁✳✦✙✚✙✙✡✜✍ ✘✜✍ �✜➃✙✘✍

✼✳✕ ❛❡s♣❡✠✌✡r✲s❡✲ã♦ ✡s ❣✡r✡♥✌✠✡s ♣r♦❝❡ss✉✡✠s ❜ás✠❝✡s ❡♠ ✌♦❞✡s ✡s ❡✌✡♣✡s

❞♦ ♣r♦❝❡ss♦✱ ❝♦♠♦ ✡ ♣r❡s✉♥çã♦ ❞❡ ✠♥♦❝ê♥❝✠✡✱ ♦ ❞✠r❡✠✌♦ ❞❡ s❡r ✠♥❢♦r♠✡✲

❞♦ ❞✡s ✡❝✉s✡çõ❡s✱ ♦ ❞✠r❡✠✌♦ ❞❡ ♥ã♦ r❡s♣♦♥❞❡r✱ ♦ ❞✠r❡✠✌♦ à ✡ss✠s✌ê♥❝✠✡

✖✉❞✠❝✠ár✠✡✱ ♦ ❞✠r❡✠✌♦ à ♣r❡s❡♥ç✡ ❞♦s ♣✡✠s ♦✉ ✌✉✌♦r❡s✱ ♦ ❞✠r❡✠✌♦ à ❝♦♥❢r♦♥✲

✌✡çã♦ ❝♦♠ ✌❡s✌❡♠✉♥❤✡s ❡ ✡ ✠♥✌❡rr♦❣á✲❧✡s ❡ ♦ ❞✠r❡✠✌♦ ❞❡ ✡♣❡❧✡çã♦ ✡♥✌❡

✉♠✡ ✡✉✌♦r✠❞✡❞❡ s✉♣❡r✠♦r ✳

✥ ✯✚✜✡✙✣✢✜ ✘☞ ♦✘✡✙✏✙✘☞✘✙

✔✳✕ ✚✡r✡ ❡✈✠✌✡r q✉❡ ✡ ♣✉❜❧✠❝✠❞✡❞❡ ✠♥❞❡✈✠❞✡ ♦✉ ♦ ♣r♦❝❡ss♦ ❞❡ ❞✠❢✡♠✡çã♦

♣r❡✖✉❞✠q✉❡♠ ♦s ✖♦✈❡♥s✱ r❡s♣❡✠✌✡r✲s❡✲á✱ ❡♠ ✌♦❞✡s ✡s ❡✌✡♣✡s✱ s❡✉ ❞✠r❡✠✌♦

à ✠♥✌✠♠✠❞✡❞❡✳

✔✳✗ ✎♠ ♣r✠♥❝í♣✠♦✱ ♥ã♦ s❡ ♣✉❜❧✠❝✡rá ♥❡♥❤✉♠✡ ✠♥❢♦r♠✡çã♦ q✉❡ ♣♦ss✡

❞✡r ❧✉❣✡r à ✠❞❡♥✌✠❢✠❝✡çã♦ ❞❡ ✉♠ ✖♦✈❡♠ ✠♥❢r✡✌♦r✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✾✸

✜✳♦✂✘✎✍✎✂☞ ✘✙ ✡☞✂➃☞✙✎☞✚✘☞

✾✳✕ ✘❡♥❤✉♠✡ ❞✠s♣♦s✠çã♦ ❞✡s ♣r❡s❡♥✌❡s r❡❣r✡s ♣♦❞❡rá s❡r ✠♥✌❡r♣r❡✌✡❞✡

♥♦ s❡♥✌✠❞♦ ❞❡ ❡①❝❧✉✠r ♦s ✖♦✈❡♥s ❞♦ â♠❜✠✌♦ ❞✡ ✡♣❧✠❝✡çã♦ ❞✡s ❛❡❣r✡s

♦í♥✠♠✡s ✳♥✠❢♦r♠❡s ♣✡r✡ ♦ ☛r✡✌✡♠❡♥✌♦ ❞♦s ✚r✠s✠♦♥❡✠r♦s✱ ✡♣r♦✈✡❞✡s

♣❡❧✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ❡ ❞❡ ♦✉✌r♦s ✠♥s✌r✉♠❡♥✌♦s ❡ ♥♦r♠✡s r❡❧✡✌✠✈♦s ✡♦

❝✉✠❞✡❞♦ ❡ à ♣r♦✌❡çã♦ ❞♦s ✖♦✈❡♥s r❡❝♦♥❤❡❝✠❞♦s ♣❡❧✡ ❝♦♠✉♥✠❞✡❞❡ ✠♥✌❡r✲

♥✡❝✠♦♥✡❧✳

❙✂�✁✆✂✄ P✄Pt✂ ☎ t✆✄✂✡t��✄❡☎✠ ✂ PP✠✝✂✡✡✄✁✂✆t✠

✥☛✳ ✯✚✙✏✙✙✚✜♦✜✘✡☞✡✜

✕✵✳✕ ✍❡♠♣r❡ q✉❡ ✉♠ ✖♦✈❡♠ ❢♦r ✡♣r❡❡♥❞✠❞♦✱ ✡ ✡♣r❡❡♥sã♦ s❡rá ♥♦✌✠❢✠❝✡✲

❞✡ ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡ s❡✉s ♣✡✠s ♦✉ ✌✉✌♦r ❡✱ q✉✡♥❞♦ ♥ã♦ ❢♦r ♣♦ssí✈❡❧ ✌✡❧

♥♦✌✠❢✠❝✡çã♦ ✠♠❡❞✠✡✌✡✱ s❡rá ♥♦✌✠❢✠❝✡❞✡ ✡♦s ♣✡✠s ♦✉ ✌✉✌♦r ♥♦ ♠✡✠s ❜r❡✈❡

♣r✡③♦ ♣♦ssí✈❡❧✳

✕✵✳✗ ✜ ✖✉✠③✱ ❢✉♥❝✠♦♥ár✠♦ ♦✉ ♦r❣✡♥✠s♠♦ ❝♦♠♣❡✌❡♥✌❡s ❡①✡♠✠♥✡rã♦ s❡♠

❞❡♠♦r✡ ✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ ♣sr ♦ ✖♦✈❡♠ ❡♠ ❧✠❜❡r❞✡❞❡✳

✕✵✳✸ ✜s ❝♦♥✌✡✌♦s ❡♥✌r❡ ♦s ór❣ã♦s ❡♥❝✡rr❡❣✡❞♦s ❞❡ ❢✡③❡r ❝✉♠♣r✠r ✡ ❧❡✠

❡ ♦ ✖♦✈❡♠ ✠♥❢r✡✌♦r s❡rã♦ ❡s✌✡❜❡❧❡❝✠❞♦s ❞❡ ♠♦❞♦ ✡ q✉❡ s❡✖✡ r❡s♣❡✠✌✡❞✡ ✡

s✉✡ ❝♦♥❞✠çã♦ ✖✉rí❞✠❝✡✱ ♣r♦♠♦✈✡✲s❡ ♦ s❡✉ ❜❡♠✲❡s✌✡r ❡ ❡✈✠✌❡✲s❡ q✉❡ s♦❢r✡

❞✡♥♦✱ r❡s❣✉✡r❞✡♥❞♦✲s❡ ❞❡✈✠❞✡♠❡♥✌❡ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ❞♦ ❝✡s♦✳

✥✥✳✉✙✏✙✍✍✢✜ ✘✜✍♦☞✍✜✍

✕✕✳✕ ✎①✡♠✠♥✡r✲s❡✲á ✡ ♣♦ss✠❜✠❧✠❞✡❞❡✱ q✉✡♥❞♦ ✡♣r♦♣r✠✡❞✡✱ ❞❡ ✡✌❡♥❞❡r ♦s

✖♦✈❡♥s ✠♥❢r✡✌♦r❡s s❡♠ r❡❝♦rr❡r às ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s✱ ♠❡♥❝✠♦♥✡✲

❞✡s ♥✡ r❡❣r✡ ✕✹✳✕ ✡❞✠✡♥✌❡✱ ♣✡r✡ q✉❡ ♦s ✖✉❧❣✉❡♠ ♦❢✠❝✠✡❧♠❡♥✌❡✳

✕✕✳✗ ✒ ♣♦❧í❝✠✡✱ ♦ ♠✠♥✠s✌ér✠♦ ♣ú❜❧✠❝♦ ❡ ♦✉✌r♦s ♦r❣✡♥✠s♠♦s ✳✉❡ s❡ ♦❝✉✲

♣❡♠ ❞❡ ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s ✌❡rã♦ ✡ ❢✡❝✉❧❞✡❞❡ ❞❡ ✡rr♦❧✡r ✌✡✠s ❝✡s♦s s♦❜

s✉✡ ✖✉r✠s❞✠çã♦✱ s❡♠ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ♣r♦❝❡❞✠♠❡♥✌♦s ❢♦r♠✡✠s✱ ❞❡ ✡❝♦r❞♦

❝♦♠ ❝r✠✌ér✠♦s ❡s✌✡❜❡❧❡❝✠❞♦s ❝♦♠ ❡ss❡ ♣r♦♣ós✠✌♦ ♥♦s r❡s♣❡❝✌✠✈♦s s✠s✌❡✲
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♠✡s ✖✉rí❞✠❝♦s ❡ ✌✡♠❜é♠ ❡♠ ❤✡r♠♦♥✠✡ ❝♦♠ ♦s ♣r✠♥❝í♣✠♦s ❝♦♥✌✠❞♦s ♥✡s

♣r❡s❡♥✌❡s r❡❣r✡s✳

✕✕✳✸ ☛♦❞✡ r❡♠✠ssã♦ q✉❡ s✠❣♥✠❢✠q✉❡ ❡♥❝✡♠✠♥❤✡r ♦ ✖♦✈❡♠ ✡ ✠♥s✌✠✌✉✠çõ❡s

❞✡ ❝♦♠✉♥✠❞✡❞❡ ♦✉ ❞❡ ♦✉✌r♦ ✌✠♣♦ ❞❡♣❡♥❞❡rá ❞♦ ❝♦♥s❡♥✌✠♠❡♥✌♦ ❞❡❧❡✱ ❞❡

s❡✉s ♣✡✠s ♦✉ ✌✉✌♦r❡s❀ ❡♥✌r❡✌✡♥✌♦✱ ✡ ❞❡❝✠sã♦ r❡❧✡✌✠✈✡ à r❡♠✠ssã♦ ❞♦ ❝✡s♦

s❡rá s✉❜♠❡✌✠❞✡ ✡♦ ❡①✡♠❡ ❞❡ ✉♠✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ s❡ ✡ss✠♠ ❢♦r

s♦❧✠❝✠✌✡❞♦✳

✕✕✳✹ ✚✡r✡ ❢✡❝✠❧✠✌✡r ✡ ✌r✡♠✠✌✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧ ❞♦s ❝✡s♦s ❞❡ ✖♦✈❡♥s✱ ♣r♦✲

❝✉r✡r✲s❡✲á ♣r♦♣♦r❝✠♦♥✡r à ❝♦♠✉♥✠❞✡❞❡ ♣r♦❣r✡♠✡s ✌✡✠s ❝♦♠♦ ♦r✠❡♥✌✡✲

çã♦ ❡ s✉♣❡r✈✠sã♦ ✌❡♠♣♦rár✠✡✱ r❡s✌✠✌✉✠çã♦ ❡ ❝♦♠♣❡♥s✡çã♦ ❞✡s ✈í✌✠♠✡s✳

✥✁✳ ❛✍✕✙✗✙☞✂✙⑧☞✣✢✜ ✯✜✂✙✗✙☞✂

✕✗✳✕ ✚✡r✡ ♠❡❧❤♦r ❞❡s❡♠♣❡♥❤♦ ❞❡ s✉✡s ❢✉♥çõ❡s✱ ♦s ♣♦❧✠❝✠✡✠s q✉❡ ✌r✡✌❡♠

❢r❡q✉❡♥✌❡♠❡♥✌❡ ♦✉ ❞❡ ♠✡♥❡✠r✡ ❡①❝❧✉s✠✈✡ ❝♦♠ ✖♦✈❡♥s ♦✉ q✉❡ s❡ ❞❡❞✠✲

q✉❡♠ ❢✉♥❞✡♠❡♥✌✡❧♠❡♥✌❡ à ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥q✉ê♥❝✠✡ ❞❡ ✖♦✈❡♥s r❡✲

❝❡❜❡rã♦ ✠♥s✌r✉çã♦ ❡ ❝✡♣✡❝✠✌✡çã♦ ❡s♣❡❝✠✡❧✳ ✘✡s ❣r✡♥❞❡s ❝✠❞✡❞❡s✱ ❤✡✈❡rá

❝♦♥✌✠♥❣❡♥✌❡s ❡s♣❡❝✠✡✠s ❞❡ ♣♦❧í❝✠✡ ❝♦♠ ❡ss✡ ❢✠♥✡❧✠❞✡❞❡✳

✥✂✳ ✯✚✙✍✢✜ ✯✚✙➃✙✘✡✙➃☞

✕✸✳✕ ✍ó s❡ ✡♣❧✠❝✡rá ✡ ♣r✠sã♦ ♣r❡✈❡♥✌✠✈✡ ❝♦♠♦ ú❧✌✠♠♦ r❡❝✉rs♦ ❡ ♣❡❧♦

♠❡♥♦r ♣r✡③♦ ♣♦ssí✈❡❧✳

✕✸✳✗ ✍❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ✡ ♣r✠sã♦ ♣r❡✈❡♥✌✠✈✡ s❡rá s✉❜s✌✠✌✉í❞✡ ♣♦r

♠❡❞✠❞✡s ✡❧✌❡r♥✡✌✠✈✡s✱ ❝♦♠♦ ✡ ❡s✌r✠✌✡ s✉♣❡r✈✠sã♦✱ ❝✉s✌ó❞✠✡ ✠♥✌❡♥s✠✈✡ ♦✉

❝♦❧♦❝✡çã♦ ✖✉♥✌♦ ✡ ✉♠✡ ❢✡♠í❧✠✡ ♦✉ ❡♠ ❧✡r ♦✉ ✠♥s✌✠✌✉✠çã♦ ❡❞✉❝✡❝✠♦♥✡❧✳

✕✸✳✸ ✜s ✖♦✈❡♥s q✉❡ s❡ ❡♥❝♦♥✌r❡♠ ❡♠ ♣r✠sã♦ ♣r❡✈❡♥✌✠✈✡ ❣♦③✡rã♦ ❞❡

✌♦❞♦s ♦s ❞✠r❡✠✌♦s ❡ ❣✡r✡♥✌✠✡s ♣r❡✈✠s✌♦s ♥✡s ❛❡❣r✡s♦í♥✠♠✡s ♣✡r✡ ♦ ☛r✡✲

✌✡♠❡♥✌♦ ❞❡ ✚r✠s✠♦♥❡✠r♦s✱ ✡♣r♦✈✡❞✡s ♣❡❧✡s ✘✡çõ❡s ✳♥✠❞✡s✳

✕✸✳✹ ✜s ✖♦✈❡♥s q✉❡ s❡ ❡♥❝♦♥✌r❡♠ ❡♠ ♣r✠sã♦ ♣r❡✈❡♥✌✠✈✡ ❡s✌✡rã♦ s❡♣✡r✡✲

❞♦s ❞♦s ✡❞✉❧✌♦s ❡ r❡❝♦❧❤✠❞♦s ✡ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❞✠s✌✠♥✌♦s ♦✉ ❡♠ r❡❝✠♥✲

✌♦s s❡♣✡r✡❞♦s ♥♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ♦♥❞❡ ❤✡✖✡ ❞❡✌❡♥✌♦s ✡❞✉❧✌♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✾✺

✕✸✳✺ ✎♥q✉✡♥✌♦ s❡ ❡♥❝♦♥✌r❡♠ s♦❜ ❝✉s✌ó❞✠✡✱ ♦s ✖♦✈❡♥s r❡❝❡❜❡rã♦ ❝✉✠✲

❞✡❞♦s✱ ♣r♦✌❡çã♦ ❡ ✌♦❞✡ ✡ss✠s✌ê♥❝✠✡ ✲ s♦❝✠✡❧✱ ❡❞✉❝✡❝✠♦♥✡❧✱ ♣r♦❢✠ss✠♦♥✡❧✱

♣s✠❝♦❧ó❣✠❝✡✱ ♠é❞✠❝✡ ❡ ❢ís✠❝✡ q✉❡ r❡q✉❡✠r✡♠✱ ✌❡♥❞♦ ❡♠ ❝♦♥✌✡ s✉✡ ✠❞✡❞❡✱

s❡①♦ ❡ ❝✡r✡❝✌❡rís✌✠❝✡s ✠♥❞✠✈✠❞✉✡✠s✳

❚✂P✝✂�P✄ P✄Pt✂ ☎ t✂✝�✡☎✠ �✁✂�✝�✄✉ ✂✄✂✂�✂✄✡

✥✄✳ ❡✎✡✜✚✙✘☞✘✙♦✜✏✕✙✡✙✘✡✙ ✕☞✚☞✦✙✗✙✘✙✚

✕✹✳✕ ☛♦❞♦ ✖♦✈❡♠ ✠♥❢r✡✌♦r✱ ❝✉✖♦ ❝✡s♦ ♥ã♦ ✌❡♥❤✡ s✠❞♦ ♦❜✖❡✌♦ ❞❡ r❡♠✠ssã♦

✭❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ r❡❣r✡ s❡rá ✡♣r❡s❡♥✌✡❞♦ à ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ☞✉✠✲

③✡❞♦✱ ✌r✠❜✉♥✡❧✱ ✖✉♥✌✡✱ ❝♦♥s❡❧❤♦ ❡✌❝ ✳ ✮✱ q✉❡ ❞❡❝✠❞✠rá ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦s

♣r✠♥❝í♣✠♦s ❞❡ ✉♠ ♣r♦❝❡ss♦ ✠♠♣✡r❝✠✡❧ ❡ ✖✉s✌♦✳

✕✹✳✗ ✜s ♣r♦❝❡❞✠♠❡♥✌♦s ❢✡✈♦r❡❝❡rã♦ ♦s ✠♥✌❡r❡ss❡s ❞♦ ✖♦✈❡♠ ❡ s❡rã♦ ❝♦♥✲

❞✉③✠❞♦s ♥✉♠✡ ✡✌♠♦s❢❡r✡ ❞❡ ❝♦♠♣r❡❡♥sã♦✱ q✉❡ ❧❤❡ ♣❡r♠✠✌✡ ♣✡r✌✠❝✠♣✡r ❡

s❡ ❡①♣r❡ss✡r ❧✠✈r❡♠❡♥✌❡✳

✥✥✳ ❡✍✍✙✍✡➔✘✗✙☞ �✎✘✙✗✙✘✚✙☞ ✙✦✙✚✙✙✡✜✍ ✘✜✍ ✯☞✙✍ ✜✎ �✎✡✜✲

✚✙✍

✕✺✳✕ ✜ ✖♦✈❡♠ ✌❡rá ❞✠r❡✠✌♦ ✡ s❡ ❢✡③❡r r❡♣r❡s❡♥✌✡r ♣♦r ✉♠ ✡❞✈♦❣✡❞♦

❞✉r✡♥✌❡ ✌♦❞♦ ♦ ♣r♦❝❡ss♦ ♦✉ ✡ s♦❧✠❝✠✌✡r ✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡ ❣r✡✌✉✠✌✡✱

q✉✡♥❞♦ ♣r❡✈✠s✌✡ ♥✡s ❧❡✠s ❞♦ ♣✡ís✳

✕✺✳✗ ✜s ♣✡✠s ♦✉ ✌✉✌♦r❡s ✌❡rã♦ ❞✠r❡✠✌♦ ❞❡ ♣✡r✌✠❝✠♣✡r ❞♦s ♣r♦❝❡❞✠♠❡♥✌♦s

❡ ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♣♦❞❡rá r❡q✉❡r❡r ✡ s✉✡ ♣r❡s❡♥ç✡ ♥♦ ✠♥✌❡r❡ss❡

❞♦ ✖♦✈❡♠✳

✘ã♦ ♦❜s✌✡♥✌❡✱ ✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♣♦❞❡rá ♥❡❣✡r ✡ ♣✡r✌✠❝✠♣✡çã♦

s❡ ❡①✠s✌✠r❡♠ ♠♦✌✠✈♦s ♣✡r✡ ♣r❡s✉♠✠r q✉❡ ✡ ❡①❝❧✉sã♦ é ♥❡❝❡ssár✠✡ ✡♦s

✠♥✌❡r❡ss❡s ❞♦ ✖♦✈❡♠✳

✥�✳✉✙✂☞✡➢✚✙✜✍ ✘✙ ♦✘➃✙✍✡✙✙☞✣✢✜ ✡✜✗✙☞✂

✕✻✳✕ ✚✡r✡ ❢✡❝✠❧✠✌✡r ✡ ✡❞♦çã♦ ❞❡ ✉♠✡ ❞❡❝✠sã♦ ✖✉s✌✡ ♣♦r ♣✡r✌❡ ❞✡ ✡✉✌♦r✠✲

❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ✡ ♠❡♥♦s q✉❡ s❡ ✌r✡✌❡♠ ❞❡ ✠♥❢r✡çõ❡s ❧❡✈❡s✱ ✡♥✌❡s ❞✡



✶✾✻ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❘❊●❘❆❙ ❉❊ ✥❊■❏■◆● ✹ ❯◆■❈❊❋

❞❡❝✠sã♦ ❞❡❢✠♥✠✌✠✈✡ s❡rá ❡❢❡✌✉✡❞✡ ✉♠✡ ✠♥✈❡s✌✠❣✡çã♦ ❝♦♠♣❧❡✌✡ s♦❜r❡ ♦

♠❡✠♦ s♦❝✠✡❧ ❡ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ❞❡ ✈✠❞✡ ❞♦ ✖♦✈❡♠ ❡ ✡s ❝♦♥❞✠çõ❡s ❡♠ q✉❡

s❡ ❞❡✉ ✡ ♣rá✌✠❝✡ ❞✡ ✠♥❢r✡çã♦✳

✥✁✳ ✯✚✙✘✗�✕✙✜✍♠✜✚✡✙☞✘✜✚✙✍ ✘☞✦✙✗✙✍✢✜ �✎✘✙✗✙☞✂ ✜✎ ✘☞✍

s✙✘✙✘☞✍

✕✼✳✕ ✒ ❞❡❝✠sã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♣✡✉✌✡r✲s❡✲á ♣❡❧♦s s❡❣✉✠♥✌❡s

♣r✠♥❝í♣✠♦s✿

✡✮ ✡ r❡s♣♦s✌✡ à ✠♥❢r✡çã♦ s❡rá s❡♠♣r❡ ♣r♦♣♦r❝✠♦♥✡❧ ♥ã♦ só às ❝✠r❝✉♥s✲

✌â♥❝✠✡s ❡ à ❣r✡✈✠❞✡❞❡ ❞✡ ✠♥❢r✡çã♦✱ ♠✡s ✌✡♠❜é♠ às ❝✠r❝✉♥s✌â♥❝✠✡s

❡ às ♥❡❝❡ss✠❞✡❞❡s ❞♦ ✖♦✈❡♠✱ ✡ss✠♠ ❝♦♠♦ às ♥❡❝❡ss✠❞✡❞❡s ❞✡ s♦❝✠❡✲

❞✡❞❡❀

❜✮ ✡s r❡s✌r✠çõ❡s à ❧✠❜❡r❞✡❞❡ ♣❡ss♦✡❧ ❞♦ ✖♦✈❡♠ s❡rã♦ ✠♠♣♦s✌✡s s♦✲

♠❡♥✌❡ ✡♣ós ❡s✌✉❞♦ ❝✉✠❞✡❞♦s♦ ❡ s❡ r❡❞✉③✠rã♦ ✡♦ ♠í♥✠♠♦ ♣♦ssí✈❡❧❀

❝✮ ♥ã♦ s❡rá ✠♠♣♦s✌✡ ✡ ♣r✠✈✡çã♦ ❞❡ ❧✠❜❡r❞✡❞❡ ♣❡ss♦✡❧ ✡ ♥ã♦ s❡r q✉❡ ♦

✖♦✈❡♠ ✌❡♥❤✡ ♣r✡✌✠❝✡❞♦ ✡✌♦ ❣r✡✈❡✱ ❡♥✈♦❧✈❡♥❞♦ ✈✠♦❧ê♥❝✠✡ ❝♦♥✌r✡ ♦✉✲

✌r✡ ♣❡ss♦✡ ♦✉ ♣♦r r❡✠♥❝✠❞ê♥❝✠✡ ♥♦ ❝♦♠❡✌✠♠❡♥✌♦ ❞❡ ♦✉✌r✡s ✠♥❢r✡çõ❡s

sér✠✡s✱ ❡ ✡ ♠❡♥♦s q✉❡ ♥ã♦ ❤✡✖✡ ♦✉✌r✡ ♠❡❞✠❞✡ ✡♣r♦♣r✠✡❞✡❀

❞✮ ♦ ❜❡♠✲❡s✌✡r ❞♦ ✖♦✈❡♠ s❡rá ♦ ❢✡✌♦r ♣r❡♣♦♥❞❡r✡♥✌❡ ♥♦ ❡①✡♠❡ ❞♦s

❝✡s♦s✳

✕✼✳✗ ✒ ♣❡♥✡ ❝✡♣✠✌✡❧ ♥ã♦ s❡rá ✠♠♣♦s✌✡ ♣♦r q✉✡❧q✉❡r ❝r✠♠❡ ❝♦♠❡✌✠❞♦ ♣♦r

✖♦✈❡♥s✳

✕✼✳✸ ✜s ✖♦✈❡♥s ♥ã♦ s❡rã♦ s✉❜♠❡✌✠❞♦s ✡ ♣❡♥✡s ❝♦r♣♦r✡✠s✳

✕✼✳✹ ✒ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡ ♣♦❞❡rá s✉s♣❡♥❞❡r ♦ ♣r♦❝❡ss♦ ❡♠ q✉✡❧✲

q✉❡r ✌❡♠♣♦✳
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✥✥✳ ✯✂✎✚☞✂✙✘☞✘✙ ✘☞✍s✙✘✙✘☞✍❡✕✂✙✗✘➃✙✙✍

✕✔✳✕✳♠✡ ✡♠♣❧✡ ✈✡r✠❡❞✡❞❡ ❞❡ ♠❡❞✠❞✡s ❞❡✈❡ ❡s✌✡r à ❞✠s♣♦s✠çã♦ ❞✡ ✡✉✌♦✲

r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ♣❡r♠✠✌✠♥❞♦ ✡ ❢❧❡①✠❜✠❧✠❞✡❞❡ ❡ ❡✈✠✌✡♥❞♦ ✡♦ ♠á①✠♠♦

✡ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡çã♦✳

☛✡✠s ♠❡❞✠❞✡s✱ q✉❡ ♣♦❞❡♠ ✡❧❣✉♠✡s ✈❡③❡s s❡r ✡♣❧✠❝✡❞✡s s✠♠✉❧✌✡♥❡✡✲

♠❡♥✌❡✱ ✠♥❝❧✉❡♠✿

✡✮ ❞❡✌❡r♠✠♥✡çõ❡s ❞❡ ✡ss✠s✌ê♥❝✠✡✱ ♦r✠❡♥✌✡çã♦ ❡ s✉♣❡r✈✠sã♦❀

❜✮ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡❀

❝✮ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s à ❝♦♠✉♥✠❞✡❞❡❀

❞✮ ♠✉❧✌✡s✱ ✠♥❞❡♥✠③✡çõ❡s ❡ r❡s✌✠✌✉✠çõ❡s❀

❡✮ ❞❡✌❡r♠✠♥✡çã♦ ❞❡ ✌r✡✌✡♠❡♥✌♦ ✠♥s✌✠✌✉❝✠♦♥✡❧ ♦✉ ♦✉✌r✡s ❢♦r♠✡s ❞❡

✌r✡✌✡♠❡♥✌♦❀

❢✮❞❡✌❡r♠✠♥✡çã♦ ❞❡ ♣✡r✌✠❝✠♣✡r ❡♠ s❡ssõ❡s ❞❡ ❣r✉♣♦ ❡ ✡✌✠✈✠❞✡❞❡s s✠✲

♠✠❧✡r❡s❀

❣✮ ❞❡✌❡r♠✠♥✡çã♦ ❞❡ ❝♦❧♦❝✡çã♦ ❡♠ ❧✡r s✉❜s✌✠✌✉✌♦✱ ❝❡♥✌r♦ ❞❡ ❝♦♥✈✠✲

✈ê♥❝✠✡ ♦✉ ♦✉✌r♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❡❞✉❝✡✌✠✈♦s❀

❤✮ ♦✉✌r✡s ❞❡✌❡r♠✠♥✡çõ❡s ♣❡r✌✠♥❡♥✌❡s✳

✕✔✳✗ ✘❡♥❤✉♠ ✖♦✈❡♠ s❡rá ❡①❝❧✉í❞♦✱ ✌♦✌✡❧ ♦✉ ♣✡r❝✠✡❧♠❡♥✌❡✱ ❞✡ s✉♣❡r✈✠✲

sã♦ ♣✡✌❡r♥✡✱ ✡ ♥ã♦ s❡r q✉❡ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ❞♦ ❝✡s♦ ♦ ✌♦r♥❡♠ ♥❡❝❡s✲

sár✠♦✳

✥✜✳♦☞✚✘✡✙✚❛⑨✗✙✕✗✙✜✘☞✂ ✘☞ ♦✘✍✡✙✡✎✗✙✜✘☞✂✙⑧☞✣✢✜

✕✾✳✕ ✒ ✠♥✌❡r♥✡çã♦ ❞❡ ✉♠ ✖♦✈❡♠ ❡♠ ✉♠✡ ✠♥s✌✠✌✉✠çã♦ s❡rá s❡♠♣r❡ ✉♠✡

♠❡❞✠❞✡ ❞❡ ú❧✌✠♠♦ r❡❝✉rs♦ ❡ ♣❡❧♦ ♠✡✠s ❜r❡✈❡ ♣❡rí♦❞♦ ♣♦ssí✈❡❧✳

✁☛✳ ✯✚✙➃✙✘✣✢✜ ✘✙✦✙✏✜✚☞✍✦✙✍✘✙✗✙✍✍✘✚✙☞✍

✗✵✳✕ ☛♦❞♦s ♦s ❝✡s♦s ✌r✡♠✠✌✡rã♦✱ ❞❡s❞❡ ♦ ❝♦♠❡ç♦✱ ❞❡ ♠✡♥❡✠r✡ ❡①♣❡❞✠✌✡

❡ s❡♠ ❞❡♠♦r✡s ❞❡s♥❡❝❡ssár✠✡s✳
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✁✥✳ ✉✙✙✙✍✡✚✜✍

✗✕✳✕ ✜s r❡❣✠s✌r♦s ❞❡ ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s s❡rã♦ ❞❡ ❝✡rá✌❡r ❡s✌r✠✌✡♠❡♥✌❡

❝♦♥❢✠❞❡♥❝✠✡❧ ❡ ♥ã♦ ♣♦❞❡rã♦ s❡r ❝♦♥s✉❧✌✡❞♦s ♣♦r ✌❡r❝❡✠r♦s✳ ✍ó ✌❡rã♦

✡❝❡ss♦ ✡♦s ✡rq✉✠✈♦s ✡s ♣❡ss♦✡s q✉❡ ♣✡r✌✠❝✠♣✡♠ ❞✠r❡✌✡♠❡♥✌❡ ❞✡ ✌r✡♠✠✌✡✲

çã♦ ❞♦ ❝✡s♦ ♦✉ ♦✉✌r✡s ♣❡ss♦✡s ❞❡✈✠❞✡♠❡♥✌❡ ✡✉✌♦r✠③✡❞✡s✳

✗✕✳✗ ✜s r❡❣✠s✌r♦s ❞♦s ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s ♥ã♦ s❡rã♦ ✉✌✠❧✠③✡❞♦s ❡♠ ♣r♦❝❡s✲

s♦s ❞❡ ✡❞✉❧✌♦s ❡♠ ❝✡s♦s s✉❜s❡q✉❡♥✌❡s q✉❡ ❡♥✈♦❧✈✡♠ ♦ ♠❡s♠♦ ✠♥❢r✡✌♦r✳

✁✁✳♠✙✗✙✍✍✙✘☞✘✙ ✘✙ ✯✚✜✁✙✍✍✙✜✘☞✂✙✍✏✜ ✙♦☞✕☞✗✙✡☞✣✢✜

✗✗✳✕ ✍❡rã♦ ✉✌✠❧✠③✡❞♦s ✡ ❡❞✉❝✡çã♦ ♣r♦❢✠ss✠♦♥✡❧✱ ♦ ✌r❡✠♥✡♠❡♥✌♦ ❡♠ s❡r✈✠✲

ç♦✱ ✡ r❡❝✠❝❧✡❣❡♠ ❡ ♦✉✌r♦s ♠❡✠♦s ✡♣r♦♣r✠✡❞♦s ❞❡ ✠♥s✌r✉çã♦ ♣✡r✡ ❡s✌✡❜❡✲

❧❡❝❡r ❡ ♠✡♥✌❡r ✡ ♥❡❝❡ssár✠✡ ❝♦♠♣❡✌ê♥❝✠✡ ♣r♦❢✠ss✠♦♥✡❧ ❞❡ ✌♦❞♦ ♦ ♣❡ss♦✡❧

q✉❡ s❡ ♦❝✉♣✡ ❞♦s ❝✡s♦s ❞❡ ✖♦✈❡♥s✳

✗✗✳✗ ✜ q✉✡❞r♦ ❞❡ s❡r✈✠❞♦r❡s ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡

❞❡✈❡rá r❡❢❧❡✌✠r ✡s ❞✠✈❡rs✡s ❝✡r✡❝✌❡rís✌✠❝✡s ❞♦s ✖♦✈❡♥s q✉❡ ❡♥✌r✡♠ ❡♠

❝♦♥✌✡✌♦ ❝♦♠ ♦ s✠s✌❡♠✡✳ ✚r♦❝✉r✡r✲s❡✲á ❣✡r✡♥✌✠r ✉♠✡ r❡♣r❡s❡♥✌✡çã♦

❡qq✠✌✡✌✠✈✡ ❞❡ ♠✉❧❤❡r❡s ❡ ♠✠♥♦r✠✡s ♥♦s ór❣ã♦s ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡

❞✡ ☞✉✈❡♥✌✉❞❡✳

◗✁✄Pt✄ P✄Pt✂ ☎ ❚P✄t✄✁✂✆t✠ ✂✁✄✂�✠ r�✂Pt✠

✁✂✳ ❛⑨✙✗✎✣✢✜ ❛✁✙✡✙➃☞ ✘☞✍s✙✘✙✘☞✍

✗✸✳✕ ✍❡rã♦ ✡❞♦✌✡❞✡s ❞✠s♣♦s✠çõ❡s ✡❞❡q✉✡❞✡s ♣✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s

❞❡✌❡r♠✠♥✡çõ❡s ❞✠✌✡❞✡s ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ♠❡♥❝✠♦♥✡❞✡s ♥✡

r❡❣r✡ ✕✹✳✕✱ ♣♦r ❡ss✡ ♠❡s♠✡ ✡✉✌♦r✠❞✡❞❡ ♦✉ ♣♦r ♦✉✌r✡ ❞✠❢❡r❡♥✌❡✱ s❡ ✡s

❝✠r❝✉♥s✌â♥❝✠✡s ✡ss✠♠ ♦ ❡①✠❣✠r❡♠✳

✗✸✳✗ ☛✡✠s ❞✠s♣♦s✠✌✠✈♦s ✠♥❝❧✉✠rã♦ ✡ ❢✡❝✉❧❞✡❞❡ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡

♣✡r✡ ♠♦❞✠❢✠❝✡r ♣❡r✠♦❞✠❝✡♠❡♥✌❡ ✡s ❞❡✌❡r♠✠♥✡çõ❡s s❡❣✉♥❞♦ ❝♦♥s✠❞❡r❡

✡❞❡q✉✡❞♦✱ ❞❡s❞❡ q✉❡ ✡ ♠♦❞✠❢✠❝✡çã♦ s❡ ♣✡✉✌❡ ♣❡❧♦s ♣r✠♥❝í♣✠♦s ❡♥✉♥❝✠✡✲

❞♦s ♥❡s✌✡s r❡❣r✡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✶✾✾

✁✄✳ ✯✚✙✍✡☞✣✢✜ ✘☞❡✍✍✙✍✡➔✘✗✙☞♠✙✗✙✍✍✘✚✙☞

✗✹✳✕ ✚r♦❝✉r✡r✲s❡✲á ♣r♦♣♦r❝✠♦♥✡r ✡♦s ✖♦✈❡♥s✱ ❡♠ ✌♦❞✡s ✡s ❡✌✡♣✡s ❞♦s

♣r♦❝❡❞✠♠❡♥✌♦s✱ ✡ss✠s✌ê♥❝✠✡ ❡♠ ✌❡r♠♦s ❞❡ ✡❧♦✖✡♠❡♥✌♦✱ ❡♥s✠♥♦ ❡ ❝✡♣✡❝✠✲

✌✡çã♦ ♣r♦❢✠ss✠♦♥✡❧✱ ❡♠♣r❡❣♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❢♦r♠✡ ❞❡ ✡ss✠s✌ê♥❝✠✡ ú✌✠❧

❡ ♣rá✌✠❝✡ ♣✡r✡ ❢✡❝✠❧✠✌✡r ♦ ♣r♦❝❡ss♦ ❞❡ r❡✡❜✠❧✠✌✡çã♦✳

✁✥✳s✜⑩✙✂✙⑧☞✣✢✜ ✘✙✤✜✂✎✘✡✘✚✙✜✍ ✙s✎✡✚✜✍ ✡✙✚➃✙✣✜✍

♦✜✏✎✘✙✡✘✚✙✜✍

✗✺✳✕ ✜s ✈♦❧✉♥✌ár✠♦s✱ ✡s ♦r❣✡♥✠③✡çõ❡s ✈♦❧✉♥✌ár✠✡s✱ ✡s ✠♥s✌✠✌✉✠çõ❡s ❧♦❝✡✠s

❡ ♦✉✌r♦s r❡❝✉rs♦s ❞✡ ❝♦♠✉♥✠❞✡❞❡ s❡rã♦ ❝❤✡♠✡❞♦s ✡ ❝♦♥✌r✠❜✉✠r ❡❢✠❝✡③✲

♠❡♥✌❡ ♣✡r✡ ✡ r❡✡❜✠❧✠✌✡çã♦ ❞♦ ✖♦✈❡♠ ♥✉♠ ✡♠❜✠❡♥✌❡ ❝♦♠✉♥✠✌ár✠♦ ❡✱ ✌✡♥✲

✌♦ q✉✡♥✌♦ ♣♦ssí✈❡❧✱ ♥✡ ✉♥✠❞✡❞❡ ❢✡♠✠❧✠✡r✳

◗✁�✆t✄ P✄Pt✂ ☎ ❚P✄t✄✁✂✆t✠ t✆✡t�t✁✝�✠✆✄✉

✁�✳s⑩➁✙✡✙➃✜✍ ✘✜�✚☞✡☞✏✙✘✡✜ ♦✘✍✡✙✡✎✗✙✜✘☞✂

✗✻✳✕ ✒ ❝✡♣✡❝✠✌✡çã♦ ❡ ♦ ✌r✡✌✡♠❡♥✌♦ ❞♦s ✖♦✈❡♥s ❝♦❧♦❝✡❞♦s ❡♠ ✠♥s✌✠✌✉✠✲

çõ❡s ✌ê♠ ♣♦r ♦❜✖❡✌✠✈♦ ✡ss❡❣✉r✡r s❡✉ ❝✉✠❞✡❞♦✱ ♣r♦✌❡çã♦✱ ❡❞✉❝✡çã♦ ❡

❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧ ♣✡r✡ ♣❡r♠✠✌✠r✲❧❤❡s q✉❡ ❞❡s❡♠♣❡♥❤❡♠ ✉♠ ♣✡♣❡❧

❝♦♥s✌r✉✌✠✈♦ ❡ ♣r♦❞✉✌✠✈♦ ♥✡ s♦❝✠❡❞✡❞❡✳

✗✻✳✗ ✜s ✖♦✈❡♥s ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞♦s r❡❝❡❜❡rã♦ ♦s ❝✉✠❞✡❞♦s✱ ✡ ♣r♦✌❡çã♦

❡ ✌♦❞✡ ✡ ✡ss✠s✌ê♥❝✠✡ ♥❡❝❡ssár✠✡ s♦❝✠✡❧✱ ❡❞✉❝✡❝✠♦♥✡❧✱ ♣r♦❢✠ss✠♦♥✡❧✱ ♣s✠❝♦✲

❧ó❣✠❝✡✱ ♠é❞✠❝✡ ❡ ❢ís✠❝✡ q✉❡ r❡q✉❡✠r✡♠ ❞❡✈✠❞♦ à s✉✡ ✠❞✡❞❡✱ s❡①♦ ❡ ♣❡rs♦✲

♥✡❧✠❞✡❞❡ ❡ ♥♦ ✠♥✌❡r❡ss❡ ❞♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ s✡❞✠♦✳

✗✻✳✸ ✜s ✖♦✈❡♥s ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞♦s s❡rã♦ ♠✡♥✌✠❞♦s s❡♣✡r✡❞♦s ❞♦s ✡❞✉❧✲

✌♦s ❡ s❡rã♦ ❞❡✌✠❞♦s ❡♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s s❡♣✡r✡❞♦s ♦✉ ❡♠ ♣✡r✌❡s s❡♣✡✲

r✡❞✡s ❞❡ ✉♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❡♠ q✉❡ ❡s✌❡✖✡♠ ❞❡✌✠❞♦s ✡❞✉❧✌♦s✳

✗✻✳✹ ✒ ✖♦✈❡♠ ✠♥❢r✡✌♦r✡ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞✡ ♠❡r❡❝❡ ❡s♣❡❝✠✡❧ ✡✌❡♥çã♦ ♥♦

q✉❡ ❞✠③ r❡s♣❡✠✌♦ às s✉✡s ♥❡❝❡ss✠❞✡❞❡s ❡ ♣r♦❜❧❡♠✡s ♣❡ss♦✡✠s ✳ ✎♠ ♥❡✲

♥❤✉♠ ❝✡s♦ r❡❝❡❜❡rá ♠❡♥♦s ❝✉✠❞✡❞♦✱ ♣r♦✌❡çã♦✱ ✡ss✠s✌ê♥❝✠✡✱ ✌r✡✌✡♠❡♥✌♦
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❡ ❝✡♣✡❝✠✌✡çã♦ q✉❡ ♦ ✖♦✈❡♠ ❞♦ s❡①♦ ♠✡s❝✉❧✠♥♦✳ ✍❡rá ❣✡r✡♥✌✠❞♦ s❡✉ ✌r✡✲

✌✡♠❡♥✌♦ ❡qq✠✌✡✌✠✈♦✳

✗✻✳✺ ✘♦ ✠♥✌❡r❡ss❡ ❡ ♣✡r✡ ♦ ❜❡♠✲❡s✌✡r ❞♦ ✖♦✈❡♠ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞♦✱ ♦s

♣✡✠s ❡ ✌✉✌♦r❡s ✌❡rã♦ ❞✠r❡✠✌♦ ❞❡ ✡❝❡ss♦ às ✠♥s✌✠✌✉✠çõ❡s✳

✗✻✳✻ ✍❡rá ❡s✌✠♠✉❧✡❞✡ ✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♠✠♥✠s✌❡r✠✡❧ ❡ ✠♥✌❡r❞❡♣✡r✌✡✲

♠❡♥✌✡❧ ♣✡r✡ ♣r♦♣♦r❝✠♦♥✡r ✡❞❡q✉✡❞✡ ❢♦r♠✡çã♦ ❡❞✉❝✡❝✠♦♥✡❧ ♦✉✱ s❡ ❢♦r

♦ ❝✡s♦✱ ♣r♦❢✠ss✠♦♥✡❧ ✡♦ ✖♦✈❡♠ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞♦✱ ♣✡r✡ ❣✡r✡♥✌✠r q✉❡✱ ✡♦

s✡✠r✱ ♥ã♦ ❡s✌❡✖✡ ❡♠ ❞❡s✈✡♥✌✡❣❡♠ ♥♦ ♣❧✡♥♦ ❞✡ ❡❞✉❝✡çã♦✳

✁✁✳ ❡✕✂✙✗☞✣✢✜ ✘☞✍✉✙✙✚☞✍s�✘✙✏☞✍ ✕☞✚☞ ✜�✚☞✡☞✏✙✘✡✜

✘✜✍ ✯✚✙✍✙✜✘✙✙✚✜✍✱❡✕✚✜➃☞✘☞✍ ✕✙✂☞✍♠☞✣✌✙✍✝✘✙✘☞✍

✗✼✳✕ ✎♠ ♣r✠♥❝í♣✠♦✱ ✡s ❛❡❣r✡s ♦í♥✠♠✡s ♣✡r✡ ♦ ☛r✡✌✡♠❡♥✌♦ ❞♦s ✚r✠✲

s✠♦♥❡✠r♦s ❡ ✡s r❡❝♦♠❡♥❞✡çõ❡s ❝♦♥❡①✡s s❡rã♦ ✡♣❧✠❝á✈❡✠s✱ s❡♠♣r❡ q✉❡ ❢♦r

♣❡r✌✠♥❡♥✌❡✱ ✡♦ ✌r✡✌✡♠❡♥✌♦ ❞♦s ✖♦✈❡♥s ✠♥❢r✡✌♦r❡s ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡❞♦s✱

✠♥❝❧✉s✠✈❡ ♦s q✉❡ ❡s✌✠✈❡r❡♠ ❡♠ ♣r✠sã♦ ♣r❡✈❡♥✌✠✈✡✳

✗✼✳✗ ❉❡✈❡rã♦ s❡r ❢❡✠✌♦s ❡s❢♦rç♦s ♣✡r✡ ✠♠♣❧❡♠❡♥✌✡r ♦s ♣r✠♥❝í♣✠♦s r❡❧❡✲

✈✡♥✌❡s ❞✡s ♠❡♥❝✠♦♥✡❞✡s ❛❡❣r✡s ♦í♥✠♠✡s ♥✡ ♠✡✠♦r ♠❡❞✠❞✡ ♣♦ssí✈❡❧✱

♣✡r✡ s✡✌✠s❢✡③❡r ✡s ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝í❢✠❝✡s ❞♦ ✖♦✈❡♠ q✉✡♥✌♦ à s✉✡ ✠❞✡✲

❞❡✱ s❡①♦ ❡ ♣❡rs♦♥✡❧✠❞✡❞❡✳

✁✥✳✝✍✜ ✥✚✙❶❷✙✘✡✙ ✙ ♦✏✙✘✙☞✡✜ ✘☞ ✟✙⑩✙✚✘☞✘✙♦✜✘✘✙✗✙✜✲

✘☞✂

✗✔✳✕ ✒ ❧✠❜❡r❞✡❞❡ ❝♦♥❞✠❝✠♦♥✡❧ ❞✡ ✠♥s✌✠✌✉✠çã♦ s❡rá ✉✌✠❧✠③✡❞✡ ♣❡❧✡ ✡✉✌♦✲

r✠❞✡❞❡ ♣❡r✌✠♥❡♥✌❡ ♥✡ ♠✡✠♦r ♠❡❞✠❞✡ ♣♦ssí✈❡❧ ❡ s❡rá ❝♦♥❝❡❞✠❞✡ ♦ ♠✡✠s

❝❡❞♦ ♣♦ssí✈❡❧✳

✗✔✳✗ ✜ ✖♦✈❡♠ ❧✠❜❡r✡❞♦ ❝♦♥❞✠❝✠♦♥✡❧♠❡♥✌❡ ❞❡ ✉♠✡ ✠♥s✌✠✌✉✠çã♦ s❡rá ✡s✲

s✠s✌✠❞♦ ❡ s✉♣❡r✈✠s✠♦♥✡❞♦ ♣♦r ❢✉♥❝✠♦♥ár✠♦ ❞❡s✠❣♥✡❞♦ ❡ r❡❝❡❜❡rá ✌♦✌✡❧

✡♣♦✠♦ ❞✡ ❝♦♠✉♥✠❞✡❞❡✳
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✁✜✳ ✡✙✍✡✙✏☞✍ ✡✙✏✙✲♦✘✍✡✙✡✎✗✙✜✘☞✙✍

✗✾✳✕ ✚r♦❝✉r✡r✲s❡✲á ❡s✌✡❜❡❧❡❝❡r s✠s✌❡♠✡s s❡♠✠✲✠♥s✌✠✌✉❝✠♦♥✡✠s✱ ❝♦♠♦ ❝✡✲

s✡s ❞❡ s❡♠✠❧✠❜❡r❞✡❞❡✱ ❧✡r❡s ❡❞✉❝✡✌✠✈♦s✱ ❝❡♥✌r♦s ❞❡ ❝✡♣✡❝✠✌✡çã♦ ❞✠✉r♥♦s

❡ ♦✉✌r♦s s✠s✌❡♠✡s ✡♣r♦♣r✠✡❞♦s q✉❡ ♣♦ss✡♠ ❢✡❝✠❧✠✌✡r ✡ ✡❞❡q✉✡❞✡ r❡✠♥✌❡✲

❣r✡çã♦ ❞♦s ✖♦✈❡♥s ♥✡ s♦❝✠❡❞✡❞❡✳

❙✂①t✄ P✄Pt✂ ☎ P✂✡❡✁�✡✄� P✉✄✆✂✁✄✁✂✆t✠ ✂

❋✠P✁✁✉✄❡☎✠ ✂✂ P✠✉✞t�✝✄✡ ✂ r✄✄✉�✄❡☎✠

✂☛✳❡ ✯✙✍❶✎✙✍☞ ✘☞ ✟☞✍✙ ✘✜ ✯✂☞✘✙➁☞✏✙✘✡✜ ✙ ✘☞ ✥✜✚✏✎✂☞✲

✣✢✜ ✙ ☞❡➃☞✂✙☞✣✢✜ ✘✙ ✯✜✂�✡✙✗☞✍

✸✵✳✕ ✚r♦❝✉r✡r✲s❡✲á ♦r❣✡♥✠③✡r ❡ ❢♦♠❡♥✌✡r ✡s ♣❡sq✉✠s✡s ♥❡❝❡ssár✠✡s ❝♦♠♦

❜✡s❡ ❞♦ ❡❢❡✌✠✈♦ ♣❧✡♥❡✖✡♠❡♥✌♦ ❡ ❢♦r♠✉❧✡çã♦ ❞❡ ♣♦❧í✌✠❝✡s✳

✸✵✳ ✗ ✚r♦❝✉r✡r✲s❡✲á r❡✈✠s✡r ❡ ✡✈✡❧✠✡r ♣❡r✠♦❞✠❝✡♠❡♥✌❡ ✡s ✌❡♥❞ê♥❝✠✡s✱ ♦s

♣r♦❜❧❡♠✡s ❡ ✡s ❝✡✉s✡s ❞✡ ❞❡❧✠♥q✉ê♥❝✠✡ ❡ ❞✡ ❝r✠♠✠♥✡❧✠❞✡❞❡ ❞❡ ✖♦✈❡♥s✱

✡ss✠♠ ❝♦♠♦ ✡s ❞✠✈❡rs✡s ♥❡❝❡ss✠❞✡❞❡s ♣✡r✌✠❝✉❧✡r❡s ❞♦ ✖♦✈❡♠ s♦❜ ❝✉s✌ó✲

❞✠✡✳

✸✵✳✸ ✚r♦❝✉r✡r✲s❡✲á ❡s✌✡❜❡❧❡❝❡r r❡❣✉❧✡r♠❡♥✌❡ ✉♠ ♠❡❝✡♥✠s♠♦ ❞❡ ✡✈✡✲

❧✠✡çã♦ ❡ ♣❡sq✉✠s✡ ♥♦ s✠s✌❡♠✡ ❞❡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡

❞✡ ☞✉✈❡♥✌✉❞❡✱ ❡ ❝♦❧❡✌✡r ❡ ✡♥✡❧✠s✡r ♦s ❞✡❞♦s ❡ ✡ ✠♥❢♦r♠✡çã♦ ♣❡r✌✠♥❡♥✌❡s

❝♦♠ ✈✠s✌✡s à ❞❡✈✠❞✡ ✡✈✡❧✠✡çã♦ ❡ ✡♦ ✡♣❡r❢❡✠ç♦✡♠❡♥✌♦ ❞♦ s✠s✌❡♠✡✳

✸✵✳✹ ✒ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s ♥✡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡

❞✡ ☞✉✈❡♥✌✉❞❡ s❡rá s✠s✌❡♠✡✌✠❝✡♠❡♥✌❡ ♣❧✡♥❡✖✡❞✡ ❡ ❡①❡❝✉✌✡❞✡ ❝♦♠♦ ♣✡r✌❡

✠♥✌❡❣r✡♥✌❡ ❞♦s ❡s❢♦rç♦s ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♥✡❝✠♦♥✡❧✳

☛r✡❞✉çã♦ ❡♠ ♣♦r✌✉❣✉ês ❞❡ ♦✡r✠✡ ☞♦s❡❢✠♥✡ ❧❡❝❦❡r✳ ✎s✌✡s ❛❡❣r✡s ❢♦✲

r✡♠ ♣✉❜❧✠❝✡❞✡s ♣❡❧✡ ♣r✠♠❡✠r✡ ✈❡③✱ ❡♠ ♣♦r✌✉❣✉ês✱ ♣❡❧✡ ✛✳✘✒❧✎♦

❡♠ ✕✾✔✔✳
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❈✞☎◆✂☎➬✝✞ ✥❆✄ ☎❆➬➬✂✄ ❯☎✂✥❆✄

✄✞❙✁✂ ✞✄ ✥✂✁✂✂✆✞✄ ✥❆ ❈✁✂❆☎➬❆ ✥ ❯☎✂❈✂❋

♦❆♣r♦✈❛☛❛ ♣❡❧♦ ❉❡❝r❡t♦ s❡❣✐s❧❛t✐✈♦ ♥✠
✞✄✱ ☛❡ ☎✟ ☛❡ s❡t❡❡✠r♦ ☛❡ ☎✾✾✵ ❡ ✺r♦✲
❡✉❧❣❛☛❛ ♣❡❧♦ ❉❡❝r❡t♦ ✾✾✳✝☎✵ ☛❡ ✞☎ ☛❡
♥♦✈❡❡✠r♦ ☛❡ ☎✾✾✵✮

❆☛♦t❛☛❛ ♣❡❧❛ ❆ss❡❡✠❧❧✐❛ ●❡r❛❧ ☛❛s ❛❛✲
çõ❡s ❯♥✐☛❛s ❡❡ ✞✵ ☛❡ ♥♦✈❡❡✠r♦ ☛❡ ☎✾✄✾

P�✁✂✄☎✆✝❖

✜s ✎s✌✡❞♦s ✚✡r✌❡s ❞✡ ✚r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✥✌✢✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦s ♣r✠♥❝í♣✠♦s ♣r♦❝❧✡♠✡❞♦s

♥✡ ✟✡r✌✡ ❞✡s ✘✡çõ❡s✳♥✠❞✡s✱ ✡ ❧✠❜❡r❞✡❞❡✱ ✡ ✖✉s✌✠ç✡ ❡ ✡ ♣✡③ ♥♦ ♠✉♥❞♦ s❡

❢✉♥❞✡♠❡♥✌✡♠ ♥♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞✡ ❞✠❣♥✠❞✡❞❡ ✠♥❡r❡♥✌❡ ❡ ❞♦s ❞✠r❡✠✌♦s

✠❣✉✡✠s ❡ ✠♥✡❧✠❡♥á✈❡✠s ❞❡ ✌♦❞♦s ♦s ♠❡♠❜r♦s ❞✡ ❢✡♠í❧✠✡ ❤✉♠✡♥✡❀

✘✢✙✚✒ ✢✎ ✓✒✙✘✍ ✥✌✢ ♦s ♣♦✈♦s ❞✡s ✘✡çõ❡s✳♥✠❞✡s r❡✡❢✠r♠✡r✡♠

♥✡ ✟✡r✌✡ s✉✡ ❢é ♥♦s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s ❞♦ ❤♦♠❡♠ ❡ ♥✡ ❞✠❣♥✠❞✡❞❡

❡ ♥♦ ✈✡❧♦r ❞✡ ♣❡ss♦✡ ❤✉♠✡♥✡✱ ❡ q✉❡ ❞❡❝✠❞✠r✡♠ ♣r♦♠♦✈❡r ♦ ♣r♦❣r❡ss♦

s♦❝✠✡❧ ❡ ✡ ❡❧❡✈✡çã♦ ❞♦ ♥í✈❡❧ ❞❡ ✈✠❞✡ ❝♦♠ ♠✡✠s ❧✠❜❡r❞✡❞❡❀

✣✢✓✒✙➁✢✓✢✙✚✒ ✥✌✢ ✍✜ ✙✍✑✏✢✜ ✌✙✌✚✍✜ ♣r♦❝❧✡♠✡r✡♠ ❡

✡❝♦r❞✡r✡♠ ♥✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s➸✉♠✡♥♦s ❡ ♥♦s ✚✡❝✲

✌♦s ✏♥✌❡r♥✡❝✠♦♥✡✠s ❞❡ ❉✠r❡✠✌♦s➸✉♠✡♥♦s q✉❡ ✌♦❞✡ ♣❡ss♦✡ ♣♦ss✉✠ ✌♦❞♦s

♦s ❞✠r❡✠✌♦s ❡ ❧✠❜❡r❞✡❞❡s ♥❡❧❡s ❡♥✉♥❝✠✡❞♦s✱ s❡♠ ❞✠s✌✠♥çã♦ ❞❡ q✉✡❧q✉❡r

❡s♣é❝✠❡✱ s❡✖✡ ❞❡ r✡ç✡✱ ❝♦r✱ s❡①♦✱ ✠❞✠♦♠✡✱ ❝r❡♥ç✡✱ ♦♣✠♥✠ã♦ ♣♦❧í✌✠❝✡ ♦✉ ❞❡

♦✉✌r✡ ♥✡✌✉r❡③✡✱ s❡✖✡ ❞❡ ♦r✠❣❡♠ ♥✡❝✠♦♥✡❧ ♦✉ s♦❝✠✡❧✱ ♣♦s✠çã♦ ❡❝♦♥s♠✠❝✡✱

♥✡s❝✠♠❡♥✌♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥❞✠çã♦❀

✣✢✓✒✣✚✍✙✚✒ ✥✌✢ ♥✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s ➸✉♠✡✲

♥♦s ✡s ✘✡çõ❡s ✳♥✠❞✡s ♣r♦❝❧✡♠✡r✡♠ q✉❡ ✡ ✠♥❢â♥❝✠✡ ✌❡♠ ❞✠r❡✠✌♦ ✡ ❝✉✠✲

❞✡❞♦s ❡ ✡ss✠s✌ê♥❝✠✡ ❡s♣❡❝✠✡✠s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✵✸

✓✒✙✠✢✙✓✌✚✒✜ ✚✢ ✥✌✢ ✡ ❢✡♠í❧✠✡✱ ❝♦♠♦ ❣r✉♣♦ ❢✉♥❞✡♠❡♥✌✡❧ ❞✡

s♦❝✠❡❞✡❞❡ ❡ ✡♠❜✠❡♥✌❡ ♥✡✌✉r✡❧ ♣✡r✡ ♦ ❝r❡s❝✠♠❡♥✌♦ ❡ ♦ ❜❡♠✲❡s✌✡r ❞❡

✌♦❞♦s ♦s s❡✉s ♠❡♠❜r♦s✱ ❡ ❡♠ ♣✡r✌✠❝✉❧✡r ❞✡s ❝r✠✡♥ç✡s✱ ❞❡✈❡ r❡❝❡❜❡r ✡

♣r♦✌❡çã♦ ❡ ✡ss✠s✌ê♥❝✠✡ ♥❡❝❡ssár✠✡s ✡ ❢✠♠ ❞❡ ♣♦❞❡r ✡ss✉♠✠r ♣❧❡♥✡♠❡♥✌❡

s✉✡s r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s ❞❡♥✌r♦ ❞✡ ❝♦♠✉♥✠❞✡❞❡❀

✣✢✓✒✙➁✢✓✢✙✚✒ ✥✌✢ ✡ ❝r✠✡♥ç✡✱ ♣✡r✡ ♦ ♣❧❡♥♦ ❡ ❤✡r♠♦♥✠♦s♦ ❞❡✲

s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ s✉✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱ ❞❡✈❡ ❝r❡s❝❡r ♥♦ s❡✠♦ ❞✡ ❢✡♠í❧✠✡✱

❡♠ ✉♠ ✡♠❜✠❡♥✌❡ ❞❡ ❢❡❧✠❝✠❞✡❞❡✱ ✡♠♦r ❡ ❝♦♠♣r❡❡♥sã♦❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✥✌✢ ✡ ❝r✠✡♥ç✡ ❞❡✈❡ ❡s✌✡r ♣❧❡♥✡♠❡♥✌❡ ♣r❡♣✡r✡❞✡

♣✡r✡ ✉♠✡ ✈✠❞✡ ✠♥❞❡♣❡♥❞❡♥✌❡ ♥✡ s♦❝✠❡❞✡❞❡ ❡ ❞❡✈❡ s❡r ❡❞✉❝✡❞✡ ❞❡ ✡❝♦r✲

❞♦ ❝♦♠ ♦s ✠❞❡✡✠s ♣r♦❝❧✡♠✡❞♦s ♥✡ ✟✡r✌✡ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ❡s♣❡❝✠✡❧✲

♠❡♥✌❡ ❝♦♠ ❡s♣ír✠✌♦ ❞❡ ♣✡③✱ ❞✠❣♥✠❞✡❞❡✱ ✌♦❧❡râ♥❝✠✡✱ ❧✠❜❡r❞✡❞❡✱ ✠❣✉✡❧❞✡❞❡

❡ s♦❧✠❞✡r✠❡❞✡❞❡❀

✘✢✙✚✒ ✢✎ ✓✒✙✘✍ ✥✌✢ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ♣r♦♣♦r❝✠♦♥✡r à ❝r✠✡♥✲

ç✡ ✉♠✡ ♣r♦✌❡çã♦ ❡s♣❡❝✠✡❧ ❢♦✠ ❡♥✉♥❝✠✡❞✡ ♥✡ ❉❡❝❧✡r✡çã♦ ❞❡ ✙❡♥❡❜r✡

❞❡ ✕✾✗✹ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ♥✡ ❉❡❝❧✡r✡çã♦ ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ✡❞♦✌✡❞✡ ♣❡❧✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ ❡♠ ✗✵ ❞❡ ♥♦✈❡♠❜r♦ ❞❡

✕✾✺✾✱ ❡ r❡❝♦♥❤❡❝✠❞✡ ♥✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s ➸✉♠✡♥♦s✱

♥♦ ✚✡❝✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✟✠✈✠s ❡ ✚♦❧í✌✠❝♦s ✭❡♠ ♣✡r✌✠❝✉❧✡r ♥♦s

✒r✌✠❣♦s ✗✸ ❡ ✗✹✮✱ ♥♦ ✚✡❝✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✎❝♦♥s♠✠❝♦s✱ ✍♦✲

❝✠✡✠s ❡ ✟✉❧✌✉r✡✠s ✭❡♠ ♣✡r✌✠❝✉❧✡r ♥♦ ✒r✌✠❣♦ ✕✵✮ ❡ ♥♦s ❡s✌✡✌✉✌♦s ❡ ✠♥s✌r✉✲

♠❡♥✌♦s ♣❡r✌✠♥❡♥✌❡s ❞✡s ✒❣ê♥❝✠✡s ✎s♣❡❝✠✡❧✠③✡❞✡s ❡ ❞✡s ♦r❣✡♥✠③✡çõ❡s

✠♥✌❡r♥✡❝✠♦♥✡✠s q✉❡ s❡ ✠♥✌❡r❡ss✡♠ ♣❡❧♦ ❜❡♠✲❡s✌✡r ❞✡ ❝r✠✡♥ç✡❀

✘✢✙✚✒ ✢✎ ✓✒✙✘✍ ✥✌✢✱ ❝♦♥❢♦r♠❡ ✡ss✠♥✡❧✡❞♦ ♥✡ ❉❡❝❧✡r✡çã♦ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡✱ ✢✡ ❝r✠✡♥ç✡✱ ❡♠ ✈✠r✌✉❞❡ ❞❡ s✉✡ ❢✡❧✌✡ ❞❡ ♠✡✌✉r✠❞✡❞❡

❢ís✠❝✡ ❡ ♠❡♥✌✡❧✱ ♥❡❝❡ss✠✌✡ ♣r♦✌❡çã♦ ❡ ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s✱ ✠♥❝❧✉s✠✈❡ ✡ ❞❡✲

✈✠❞✡ ♣r♦✌❡çã♦ ❧❡❣✡❧✱ ✌✡♥✌♦ ✡♥✌❡s q✉✡♥✌♦ ✡♣ós s❡✉ ♥✡s❝✠♠❡♥✌♦➈❀

✔✢✎✕✣✍✙✚✒ ✒ ✢✜✘✍✕✢✔✢✓✌✎✢✙✘✒ ❞✡ ❉❡❝❧✡r✡çã♦ s♦❜r❡ ♦s

✚r✠♥❝í♣✠♦s ✍♦❝✠✡✠s ❡ ☞✉rí❞✠❝♦s ❛❡❧✡✌✠✈♦s à ✚r♦✌❡çã♦ ❡ ✡♦ ❧❡♠✲✎s✌✡r ❞✡s

✟r✠✡♥ç✡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ❝♦♠ ❛❡❢❡rê♥❝✠✡ à ✒❞♦çã♦ ❡ à ✟♦❧♦❝✡çã♦ ❡♠

✓✡r❡s ❞❡ ✒❞♦çã♦✱ ♥♦s ✚❧✡♥♦s ✘✡❝✠♦♥✡❧ ❡ ✏♥✌❡r♥✡❝✠♦♥✡❧❀ ✡s ❛❡❣r✡s♦í✲

♥✠♠✡s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✒❞♠✠♥✠s✌r✡çã♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡



✷✵✹ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ✭❛❡❣r✡s ❞❡ ❧❡✠✖✠♥❣✮❀ ❡ ✡ ❉❡❝❧✡r✡çã♦ s♦❜r❡ ✡ ✚r♦✌❡çã♦

❞✡ ♦✉❧❤❡r ❡ ❞✡ ✟r✠✡♥ç✡ ❡♠ ✍✠✌✉✡çã♦ ❞❡ ✎♠❡r❣ê♥❝✠✡ ♦✉ ❞❡ ✟♦♥❢❧✠✌♦

✒r♠✡❞♦❀

✣✢✓✒✙➁✢✓✢✙✚✒ ✥✌✢ ❡♠ ✌♦❞♦s ♦s ♣✡ís❡s ❞♦ ♠✉♥❞♦ ❡①✠s✌❡♠

❝r✠✡♥ç✡s ✈✠✈❡♥❞♦ s♦❜ ❝♦♥❞✠çõ❡s ❡①❝❡♣❝✠♦♥✡❧♠❡♥✌❡ ❞✠❢í❝❡✠s ❡ q✉❡ ❡ss✡s

❝r✠✡♥ç✡s ♥❡❝❡ss✠✌✡♠ ❝♦♥s✠❞❡r✡çã♦ ❡s♣❡❝✠✡❧❀

✘✒✎✍✙✚✒ ✢✎ ✚✢✠✌✚✍ ✓✒✙✘✍ ✡ ✠♠♣♦r✌â♥❝✠✡ ❞✡s ✌r✡❞✠çõ❡s ❡

♦s ✈✡❧♦r❡s ❝✉❧✌✉r✡✠s ❞❡ ❝✡❞✡ ♣♦✈♦ ♣✡r✡ ✡ ♣r♦✌❡çã♦ ❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦

❤✡r♠♦♥✠♦s♦ ❞✡ ❝r✠✡♥ç✡❀

✣✢✓✒✙➁✢✓✢✙✚✒ ✍ ✌✎✤✒✣✘⑧✙✓✌✍ ❞✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♥✡❝✠♦✲

♥✡❧ ♣✡r✡ ✡ ♠❡❧❤♦r✠✡ ❞✡s ❝♦♥❞✠çõ❡s ❞❡ ✈✠❞✡ ❞✡s ❝r✠✡♥ç✡s ❡♠ ✌♦❞♦s ♦s

♣✡ís❡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥♦s ♣✡ís❡s ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦❀

❘❊❙❯▼�✁➹��❋■❈■❆▲✂❆❙ ✄❘■✁❈■✄❆■❙✂■❙✄�❙■➬Õ❊❙

❖ ☎r❡â♠❜✉❧♦ ❧❡♠❜r❛ ♦s ☎r✐♥❝í☎✐♦s ❜ás✐❝♦s ✆❛s ✝❛çõ❡s ✞♥✐✆❛s ❡ ✆✐s☎♦s✐çõ❡s ❡s☎❡❝í✲

❢✐❝❛s ✆❡ ❝❡rt♦s tr❛t❛✆♦s ❡ ✆❡❝❧❛r❛çõ❡s r❡❧❡✈❛♥t❡s s♦❜r❡ ♦s ✆✐r❡✐t♦s ✟✉♠❛♥♦s❀ r❡❛❢✐r✲

♠❛ ♦ ❢❛t♦ ✆❡ ✠✉❡ ❛s ❝r✐❛♥ç❛s✱ ✆❛✆❛ ❛ s✉❛ ✈✉❧♥❡r❛❜✐❧✐✆❛✆❡✱ ♥❡❝❡ss✐t❛♠ ✆❡ ❝✉✐✆❛✆♦s ❡

☎r♦t❡çã♦ ❡s☎❡❝✐❛✐s✱ ❡ ❝♦❧♦❝❛ ✡♥❢❛s❡ ❡s☎❡❝✐❛❧ s♦❜r❡ ♦s ❝✉✐✆❛✆♦s ☎r✐♠ár✐♦s ❡ ❛ ☎r♦t❡çã♦

r❡s☎♦♥sá✈❡❧ ✆❛ ❢❛♠í❧✐❛✱ ❛ ♥❡❝❡ss✐✆❛✆❡ ✆❡ ☎r♦t❡çã♦ ❧❡❣❛❧ ❡ ✆❡ ♦✉tr❛s ❢♦r♠❛s ✆❡ ☎r♦t❡✲

çã♦ ☛ ❝r✐❛♥ç❛ ❛♥t❡s ❡ ✆❡☎♦✐s ✆❡ s❡✉ ♥❛s❝✐♠❡♥t♦✱ ❛ ✐♠☎♦rtâ♥❝✐❛ ✆♦ r❡s☎❡✐t♦ ❛♦s ✈❛❧♦r❡s

❝✉❧t✉r❛✐s ✆❛ ❝♦♠✉♥✐✆❛✆❡ ✆❛ ❝r✐❛♥ç❛✱ ❡ ♦ ☎❛☎❡❧ ✈✐t❛❧ ✆❛ ❝♦♦☎❡r❛çã♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ☎❛r❛

♦ ❝✉♠☎r✐♠❡♥t♦ ✆♦s ✆✐r❡✐t♦s ✆❛s ❝r✐❛♥ç❛s✳

✒❝♦r❞✡♠ ♦ s❡❣✉✠♥✌❡✿

P☞✌❚❚ ✛

❡✚✡✙✙✜ ✥

✚✡r✡ ❡❢❡✠✌♦s ❞✡ ♣r❡s❡♥✌❡ ❝♦♥✈❡♥çã♦ ❝♦♥s✠❞❡r✡✲s❡ ❝♦♠♦ ❝r✠✡♥ç✡ ✌♦❞♦ s❡r

❤✉♠✡♥♦ ❝♦♠ ♠❡♥♦s ❞❡ ❞❡③♦✠✌♦ ✡♥♦s ❞❡ ✠❞✡❞❡✱ ✡ ♥ã♦ s❡r q✉❡✱ ❡♠ ❝♦♥✲

❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ❧❡✠ ✡♣❧✠❝á✈❡❧ à ❝r✠✡♥ç✡✱ ✡ ♠✡✠♦r✠❞✡❞❡ s❡✖✡ ✡❧❝✡♥ç✡❞✡

✡♥✌❡s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✵✺

❘❡s✉♠♦ �✂❡❢✐♥✐çã♦ ✁❡❈r✐❛♥ç❛

❚♦✆❛s ❛s ☎❡ss♦❛s ❝♦♠ ✐✆❛✆❡ ✐♥❢❡r✐♦r ❛ ✆❡③♦✐t♦ ❛♥♦s✱ ❛ ♥ã♦ s❡r ✠✉❛♥✆♦ ☎♦r ❧❡✐ ✆♦ s❡✉

☎❛✐s ❛ ♠❛✐♦r✐✆❛✆❡ s❡❥❛ ✆❡t❡r♠✐♥❛✆❛ ❝♦♠ ✐✆❛✆❡ ♠❛✐s ❜❛✐①❛✳

❡✚✡✙✙✜ ✁

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ♦s ❞✠r❡✠✌♦s ❡♥✉♥❝✠✡❞♦s ♥✡ ♣r❡s❡♥✌❡

✟♦♥✈❡♥çã♦ ❡ ✡ss❡❣✉r✡rã♦ s✉✡ ✡♣❧✠❝✡çã♦ ✡ ❝✡❞✡ ❝r✠✡♥ç✡ s✉✖❡✠✌✡ à s✉✡

✖✉r✠s❞✠çã♦✱ s❡♠ ❞✠s✌✠♥çã♦ ✡❧❣✉♠✡✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ r✡ç✡✱ ❝♦r✱

s❡①♦✱ ✠❞✠♦♠✡✱ ❝r❡♥ç✡✱ ♦♣✠♥✠ã♦ ♣♦❧í✌✠❝✡ ♦✉ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ♦r✠❣❡♠

♥✡❝✠♦♥✡❧✱ é✌♥✠❝✡ ♦✉ s♦❝✠✡❧✱ ♣♦s✠çã♦ ❡❝♦♥s♠✠❝✡✱ ❞❡❢✠❝✠ê♥❝✠✡s ❢ís✠❝✡s✱ ♥✡s✲

❝✠♠❡♥✌♦ ♦✉ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥❞✠çã♦ ❞✡ ❝r✠✡♥ç✡✱ ❞❡ s❡✉s ♣✡✠s ♦✉ ❞❡ s❡✉s

r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✌♦♠✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ♣✡r✡ ✡s✲

s❡❣✉r✡r ✡ ♣r♦✌❡çã♦ ❞✡ ❝r✠✡♥ç✡ ❝♦♥✌r✡ ✌♦❞✡ ❢♦r♠✡ ❞❡ ❞✠s❝r✠♠✠♥✡çã♦ ♦✉

❝✡s✌✠❣♦ ♣♦r ❝✡✉s✡ ❞✡ ❝♦♥❞✠çã♦✱ ❞✡s ✡✌✠✈✠❞✡❞❡s✱ ❞✡s ♦♣✠♥✠õ❡s ♠✡♥✠❢❡s✲

✌✡❞✡s ♦✉ ❞✡s ❝r❡♥ç✡s ❞❡ s❡✉s ♣✡✠s✱ r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s ♦✉ ❢✡♠✠❧✠✡r❡s✳

❘❡s✉♠♦ �✁ã♦✂✐s❝r✐♠✐♥❛çã♦

❖ ☎r✐♥❝í☎✐♦ ✆❡ ✠✉❡ t♦✆♦s ♦s ✆✐r❡✐t♦s s❡ ❛☎❧✐❝❛♠ ✐❣✉❛❧♠❡♥t❡ ❛ t♦✆❛s ❛s ❝r✐❛♥ç❛s s❡♠

❡①❝❡çã♦✱ ❡ ❛ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ❡♠ ☎r♦t❡❣❡r ❛s ❝r✐❛♥ç❛s ✆❡ ✠✉❛❧✠✉❡r ❢♦r♠❛ ✆❡ ✆✐s✲

❝r✐♠✐♥❛çã♦✳ ❖ ✂st❛✆♦ ♥ã♦ ✆❡✈❡ ✈✐♦❧❛r ✠✉❛❧✠✉❡r ✆✐r❡✐t♦ ❡ t♦♠❛rá ♠❡✆✐✆❛s ☎♦s✐t✐✈❛s

☎❛r❛ ☎r♦♠♦✈✡✲❧♦s✳

❡✚✡✙✙✜ ✂

✕✳ ☛♦❞✡s ✡s ✡çõ❡s r❡❧✡✌✠✈✡s às ❝r✠✡♥ç✡s✱ ❧❡✈✡❞✡s ✡ ❡❢❡✠✌♦ ♣♦r ✠♥s✌✠✌✉✠çõ❡s

♣ú❜❧✠❝✡s ♦✉ ♣r✠✈✡❞✡s ❞❡ ❜❡♠✲❡s✌✡r s♦❝✠✡❧✱ ✌r✠❜✉♥✡✠s✱ ✡✉✌♦r✠❞✡❞❡s ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡s ♦✉ ór❣ã♦s ❧❡❣✠s❧✡✌✠✈♦s✱ ❞❡✈❡♠ ❝♦♥s✠❞❡r✡r✱ ♣r✠♠♦r❞✠✡❧♠❡♥✌❡✱

♦ ✠♥✌❡r❡ss❡ ♠✡✠♦r ❞✡ ❝r✠✡♥ç✡✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ ✡ss❡❣✉r✡r à ❝r✠✡♥ç✡ ✡ ♣r♦✌❡çã♦

❡ ♦ ❝✉✠❞✡❞♦ q✉❡ s❡✖✡♠ ♥❡❝❡ssár✠♦s ♣✡r✡ s❡✉ ❜❡♠✲❡s✌✡r✱ ❧❡✈✡♥❞♦ ❡♠

❝♦♥s✠❞❡r✡çã♦ ♦s ❞✠r❡✠✌♦s ❡ ❞❡✈❡r❡s ❞❡ s❡✉s ♣✡✠s✱ ✌✉✌♦r❡s ♦✉ ♦✉✌r✡s ♣❡s✲
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s♦✡s r❡s♣♦♥sá✈❡✠s ♣♦r ❡❧✡ ♣❡r✡♥✌❡ ✡ ❧❡✠ ❡✱ ❝♦♠ ❡ss✡ ❢✠♥✡❧✠❞✡❞❡✱ ✌♦♠✡rã♦

✌♦❞✡s ✡s ♠❡❞✠❞✡s ❧❡❣✠s❧✡✌✠✈✡s ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡s ✡❞❡q✉✡❞✡s✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝❡r✌✠❢✠❝✡rã♦ ❞❡ q✉❡ ✡s ✠♥s✌✠✌✉✠çõ❡s✱ ♦s s❡r✲

✈✠ç♦s ❡ ♦s ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦s ❡♥❝✡rr❡❣✡❞♦s ❞♦ ❝✉✠❞✡❞♦ ♦✉ ❞✡ ♣r♦✌❡çã♦

❞✡s ❝r✠✡♥ç✡s ❝✉♠♣r✡♠ ❝♦♠ ♦s ♣✡❞rõ❡s ❡s✌✡❜❡❧❡❝✠❞♦s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s

❝♦♠♣❡✌❡♥✌❡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥♦ q✉❡ ❞✠③ r❡s♣❡✠✌♦ à s❡❣✉r✡♥ç✡ ❡ à s✡ú❞❡

❞✡s ❝r✠✡♥ç✡s✱ ✡♦ ♥ú♠❡r♦ ❡ à ❝♦♠♣❡✌ê♥❝✠✡ ❞❡ s❡✉ ♣❡ss♦✡❧ ❡ à ❡①✠s✌ê♥❝✠✡

❞❡ s✉♣❡r✈✠sã♦ ✡❞❡q✉✡❞✡✳

❘❡s✉♠♦ ��s▼❡❧❤♦r❡s ■♥t❡r❡ss❡s ✁❛❈r✐❛♥ç❛

❚♦✆♦s ♦s ❛t♦s r❡❧❛❝✐♦♥❛✆♦s ☛ ❝r✐❛♥ç❛ ✆❡✈❡rã♦ ❝♦♥s✐✆❡r❛r ♦s s❡✉s ♠❡❧✟♦r❡s ✐♥t❡r❡ss❡s✳

❖ ✂st❛✆♦ ✆❡✈❡rá ☎r♦✈❡r ☎r♦t❡çã♦ ❡ ❝✉✐✆❛✆♦s ❛✆❡✠✉❛✆♦s ✠✉❛♥✆♦ ☎❛✐s ♦✉ r❡s☎♦♥sá✈❡✐s

♥ã♦ ♦ ❢✐③❡r❡♠✳

❡✚✡✙✙✜ ✄

✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s✱ ❧❡❣✠s✲

❧✡✌✠✈✡s ❡ ❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡✱ ❝♦♠ ✈✠s✌✡s à ✠♠♣❧❡♠❡♥✌✡çã♦ ❞♦s ❞✠r❡✠✌♦s

r❡❝♦♥❤❡❝✠❞♦s ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳ ✟♦♠ r❡❧✡çã♦ ✡♦s ❞✠r❡✠✌♦s ❡❝♦✲

♥s♠✠❝♦s✱ s♦❝✠✡✠s ❡ ❝✉❧✌✉r✡✠s✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ❡ss✡s ♠❡❞✠❞✡s

✉✌✠❧✠③✡♥❞♦ ✡♦ ♠á①✠♠♦ ♦s r❡❝✉rs♦s ❞✠s♣♦♥í✈❡✠s ❡✱ q✉✡♥❞♦ ♥❡❝❡ssár✠♦✱

❞❡♥✌r♦ ❞❡ ✉♠ q✉✡❞r♦ ❞❡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧✳

❘❡s✉♠♦ � ■♠♠❧❡♠❡♥t❛çã♦ ✁♦s✂✐r❡✐t❛s

❆ ♦❜r✐❣❛çã♦ ✆♦s ☎❛ís❡s ❡♠ tr❛♥s❢♦r♠❛r ♦s ✆✐r❡✐t♦s ✆❛ ❛♦♥✈❡♥çã♦ ❡♠ r❡❛❧✐✆❛✆❡✳

❡✚✡✙✙✜ ✥

✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ✡s r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s✱ ♦s ❞✠r❡✠✌♦s ❡ ♦s

❞❡✈❡r❡s ❞♦s ♣✡✠s ♦✉✱ q✉✡♥❞♦ ❢♦r ♦ ❝✡s♦✱ ❞♦s ♠❡♠❜r♦s ❞✡ ❢✡♠í❧✠✡ ✡♠✲

♣❧✠✡❞✡ ♦✉ ❞✡ ❝♦♠✉♥✠❞✡❞❡✱ ❝♦♥❢♦r♠❡ ❞❡✌❡r♠✠♥❡♠ ♦s ❝♦s✌✉♠❡s ❧♦❝✡✠s

❞♦s ✌✉✌♦r❡s ♦✉ ❞❡ ♦✉✌r✡s ♣❡ss♦✡s ❧❡❣✡❧♠❡♥✌❡ r❡s♣♦♥sá✈❡✠s ♣♦r ♣r♦♣♦r✲

❝✠♦♥✡r à ❝r✠✡♥ç✡ ✠♥s✌r✉çã♦ ❡ ♦r✠❡♥✌✡çã♦ ✡❞❡q✉✡❞✡s ❡ ✡❝♦r❞❡s ❝♦♠ ✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✵✼

❡✈♦❧✉çã♦ ❞❡ s✉✡ ❝✡♣✡❝✠❞✡❞❡✱ ♥♦ ❡①❡r❝í❝✠♦ ❞♦s ❞✠r❡✠✌♦s r❡❝♦♥❤❡❝✠❞♦s ♥✡

♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

❘❡s✉♠♦ �✂✐r❡tr✐③❡s ✄❛t❡r♥❛s ❡ ❛❈❛♠❛❝✐✁❛✁❡ ✁❡❊✈♦❧✉çã♦ ✁❛❈r✐❛♥ç❛

➱ ✆❡✈❡r ✆♦ ✂st❛✆♦ r❡s☎❡✐t❛r ♦s ✆✐r❡✐t♦s ❡ ❛s r❡s☎♦♥s❛❜✐❧✐✆❛✆❡s ✆♦s ☎❛✐s ❡ ❢❛♠✐❧✐❛r❡s

✆❡ ☎r♦✈❡r❡♠ ♦r✐❡♥t❛çã♦ ❛☎r♦☎r✐❛✆❛ ☛ ❝r❡s❝❡♥t❡ ❝❛☎❛❝✐✆❛✆❡ ✆❡ ❡✈♦❧✉çã♦ ✆❛ ❝r✐❛♥ç❛✳

❡✚✡✙✙✜ �

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ q✉❡ ✌♦❞✡ ❝r✠✡♥ç✡ ✌❡♠ ♦ ❞✠r❡✠✌♦ ✠♥❡✲

r❡♥✌❡ à ✈✠❞✡✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡ss❡❣✉r✡rã♦ ✡♦ ♠á①✠♠♦ ✡ s♦❜r❡✈✠✈ê♥❝✠✡ ❡ ♦ ❞❡✲

s❡♥✈♦❧✈✠♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡✳

❘❡s✉♠♦ � ❙♦❜r❡✈✐✈ê♥❝✐❛ ❡✂❡s❡♥✈♦❧✈✐♠❡♥t♦

❖ ✆✐r❡✐t♦ ✐♥❡r❡♥t❡ ☛ ✈✐✆❛ ❡ ❛ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ❡♠ ❛ss❡❣✉r❛r ❛ s♦❜r❡✈✐✈✡♥❝✐❛ ❡ ♦

✆❡s❡♥✈♦❧✈✐♠❡♥t♦ ✆❛ ❝r✐❛♥ç❛✳

❡✚✡✙✙✜ ✁

✕✳ ✒ ❝r✠✡♥ç✡ s❡rá r❡❣✠s✌r✡❞✡ ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós s❡✉ ♥✡s❝✠♠❡♥✌♦ ❡ ✌❡rá

❞✠r❡✠✌♦✱ ❞❡s❞❡ ♦ ♠♦♠❡♥✌♦ ❡♠ q✉❡ ♥✡s❝❡✱ ✡ ✉♠ ♥♦♠❡✱ ✡ ✉♠✡ ♥✡❝✠♦♥✡✲

❧✠❞✡❞❡ ❡✱ ♥✡ ♠❡❞✠❞✡ ❞♦ ♣♦ssí✈❡❧✱ ✡ ❝♦♥❤❡❝❡r s❡✉s ♣✡✠s ❡ ✡ s❡r ❝✉✠❞✡❞✡

♣♦r ❡❧❡s✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ③❡❧✡rã♦ ♣❡❧✡ ✡♣❧✠❝✡çã♦ ❞❡ss❡s ❞✠r❡✠✌♦s ❞❡ ✡❝♦r❞♦

❝♦♠ s✉✡ ❧❡❣✠s❧✡çã♦ ♥✡❝✠♦♥✡❧ ❡ ❝♦♠ ✡s ♦❜r✠❣✡çõ❡s q✉❡ ✌❡♥❤✡♠ ✡ss✉♠✠❞♦

❡♠ ✈✠r✌✉❞❡ ❞♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ♣❡r✌✠♥❡♥✌❡s✱ s♦❜r❡✌✉❞♦ s❡✱

❞❡ ♦✉✌r♦ ♠♦❞♦✱ ✡ ❝r✠✡♥ç✡ s❡ ✌♦r♥✡r✠✡ ✡♣á✌r✠❞✡✳

❘❡s✉♠♦ �✁♦♠❡ ❡✁❛❝✐♦♥❛❧✐✁❛✁❡

❖ ✆✐r❡✐t♦ ❛ ✉♠ ♥♦♠❡ ❛ ☎❛rt✐r ✆♦ ♥❛s❝✐♠❡♥t♦ ❡ ♦ ✆✐r❡✐t♦ ✆❡ t❡r ✉♠❛ ♥❛❝✐♦♥❛❧✐✆❛✆❡✳



✷✵✽ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❡✚✡✙✙✜ ✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ r❡s♣❡✠✌✡r ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡

❞❡ ♣r❡s❡r✈✡r s✉✡ ✠❞❡♥✌✠❞✡❞❡✱ ✠♥❝❧✉s✠✈❡ ✡ ♥✡❝✠♦♥✡❧✠❞✡❞❡✱ ♦ ♥♦♠❡ ❡ ✡s

r❡❧✡çõ❡s ❢✡♠✠❧✠✡r❡s✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ❧❡✠✱ s❡♠ ✠♥✌❡r❢❡rê♥❝✠✡s ✠❧í❝✠✌✡s✳

✗✳ ✳✉✡♥❞♦ ✉♠✡ ❝r✠✡♥ç✡ s❡ ✈❡r ♣r✠✈✡❞✡ ✠❧❡❣✡❧♠❡♥✌❡ ❞❡ ✡❧❣✉♠ ♦✉ ❞❡

✌♦❞♦s ♦s ❡❧❡♠❡♥✌♦s q✉❡ ❝♦♥❢✠❣✉r✡♠ s✉✡ ✠❞❡♥✌✠❞✡❞❡✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s

❞❡✈❡rã♦ ♣r❡s✌✡r ✡ss✠s✌ê♥❝✠✡ ❡ ♣r♦✌❡çã♦ ✡❞❡q✉✡❞✡s ❝♦♠ ✈✠s✌✡s ✡ r❡s✌✡❜❡✲

❧❡❝❡r r✡♣✠❞✡♠❡♥✌❡ s✉✡ ✠❞❡♥✌✠❞✡❞❡✳

❘❡s✉♠♦ � ✄r❡s❡r✈❛çã♦ ✁❛ ■✁❡♥t✐✁❛✁❡

❆ ♦❜r✐❣❛çã♦ ✆♦ ❡st❛✆♦ ❡♠ ☎r♦t❡❣❡r ❡✱ s❡ ♥❡❝❡ssár✐♦✱ r❡st❛❜❡❧❡❝❡r ♦s ❛s☎❡❝t♦s ❜ás✐❝♦s

✆❛ ✐✆❡♥t✐✆❛✆❡ ✆❛ ❝r✐❛♥ç❛ ❛♥♦♠❡✱ ♥❛❝✐♦♥❛❧✐✆❛✆❡ ❡ ❧❛ç♦s ❢❛♠✐❧✐❛r❡s✮✳

❡✚✡✙✙✜ ✜

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❞❡✈❡rã♦ ③❡❧✡r ♣✡r✡ q✉❡ ✡ ❝r✠✡♥ç✡ ♥ã♦ s❡✖✡ s❡♣✡✲

r✡❞✡ ❞♦s ♣✡✠s ❝♦♥✌r✡ ✡ ✈♦♥✌✡❞❡ ❞♦s ♠❡s♠♦s✱ ❡①❝❡✌♦ q✉✡♥❞♦✱ s✉✖❡✠✌✡ à

r❡✈✠sã♦ ✖✉❞✠❝✠✡❧✱ ✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s ❞❡✌❡r♠✠♥✡r❡♠✱ ❡♠ ❝♦♥✲

❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ❧❡✠ ❡ ♦s ♣r♦❝❡❞✠♠❡♥✌♦s ❧❡❣✡✠s ❝✡❜í✈❡✠s✱ q✉❡ ✌✡❧ s❡♣✡r✡✲

çã♦ é ♥❡❝❡ssár✠✡ ✡♦ ✠♥✌❡r❡ss❡ ♠✡✠♦r ❞✡ ❝r✠✡♥ç✡ ✳ ☛✡❧ ❞❡✌❡r♠✠♥✡çã♦ ♣♦❞❡

s❡r ♥❡❝❡ssár✠✡ ❡♠ ❝✡s♦s ❡s♣❡❝í❢✠❝♦s✱ ♣♦r ❡①❡♠♣❧♦✱ ♥♦s ❝✡s♦s ❡♠ q✉❡ ✡

❝r✠✡♥ç✡ s♦❢r❡ ♠✡✉s✲✌r✡✌♦s ♦✉ ❞❡s❝✉✠❞♦ ♣♦r ♣✡r✌❡ ❞❡ s❡✉s ♣✡✠s✱ ♦✉ q✉✡♥✲

❞♦ ❡s✌❡s ✈✠✈❡♠ s❡♣✡r✡❞♦s ❡ ✉♠✡ ❞❡❝✠sã♦ ❞❡✈❡ s❡r ✌♦♠✡❞✡ ✡ r❡s♣❡✠✌♦ ❞♦

❧♦❝✡❧ ❞✡ r❡s✠❞ê♥❝✠✡ ❞✡ ❝r✠✡♥ç✡✳

✗✳ ✟✡s♦ s❡✖✡ ✡❞♦✌✡❞♦ q✉✡❧q✉❡r ♣r♦❝❡❞✠♠❡♥✌♦ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦

❡s✌✠♣✉❧✡❞♦ ♥♦ ♣✡rá❣r✡❢♦ ✕ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦✱ ✌♦❞✡s ✡s ✚✡r✌❡s ✠♥✌❡r❡s✲

s✡❞✡s ✌❡rã♦ ✡ ♦♣♦r✌✉♥✠❞✡❞❡ ❞❡ ♣✡r✌✠❝✠♣✡r ❡ ❞❡ ♠✡♥✠❢❡s✌✡r s✉✡s ♦♣✠♥✠õ❡s✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ q✉❡ ❡s✌❡✖✡ s❡✲

♣✡r✡❞✡ ❞❡ ✉♠ ♦✉ ❞❡ ✡♠❜♦s ♦s ♣✡✠s ❞❡ ♠✡♥✌❡r r❡❣✉❧✡r♠❡♥✌❡ r❡❧✡çõ❡s

♣❡ss♦✡✠s ❡ ❝♦♥✌✡✌♦ ❞✠r❡✌♦ ❝♦♠ ✡♠❜♦s✱ ✡ ♠❡♥♦s q✉❡ ✠ss♦ s❡✖✡ ❝♦♥✌rár✠♦

✡♦ ✠♥✌❡r❡ss❡ ♠✡✠♦r ❞✡ ❝r✠✡♥ç✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✵✾

✹✳ ✳✉✡♥❞♦ ❡ss✡ s❡♣✡r✡çã♦ ♦❝♦rr❡r ❡♠ ✈✠r✌✉❞❡ ❞❡ ✉♠✡ ♠❡❞✠❞✡ ✡❞♦✌✡❞✡

♣♦r ✉♠ ✎s✌✡❞♦ ✚✡r✌❡✱ ✌✡❧ ❝♦♠♦ ❞❡✌❡♥çã♦✱ ♣r✠sã♦✱ ❡①í❧✠♦✱ ❞❡♣♦r✌✡çã♦ ♦✉

♠♦r✌❡ ✭✠♥❝❧✉s✠✈❡ ❢✡❧❡❝✠♠❡♥✌♦ ❞❡❝♦rr❡♥✌❡ ❞❡ q✉✡❧q✉❡r ❝✡✉s✡ ❡♥q✉✡♥✌♦ ✡

♣❡ss♦✡ ❡s✌✠✈❡r s♦❜ ✡ ❝✉s✌ó❞✠✡ ❞♦ ✎s✌✡❞♦✮ ❞❡ ✉♠ ❞♦s ♣✡✠s ❞✡ ❝r✠✡♥ç✡✱ ♦✉

❞❡ ✡♠❜♦s✱ ♦✉ ❞✡ ♣ró♣r✠✡ ❝r✠✡♥ç✡✱ ♦ ✎s✌✡❞♦ ✚✡r✌❡✱ q✉✡♥❞♦ s♦❧✠❝✠✌✡❞♦✱

♣r♦♣♦r❝✠♦♥✡rá ✡♦s ♣✡✠s✱ à ❝r✠✡♥ç✡ ♦✉✱ s❡ ❢♦r ♦ ❝✡s♦✱ ✡ ♦✉✌r♦ ❢✡♠✠❧✠✡r✱

✠♥❢♦r♠✡çõ❡s ❜ás✠❝✡s ✡ r❡s♣❡✠✌♦ ❞♦ ♣✡r✡❞❡✠r♦ ❞♦ ❢✡♠✠❧✠✡r ♦✉ ❢✡♠✠❧✠✡r❡s

✡✉s❡♥✌❡s✱ ✡ ♥ã♦ s❡r q✉❡ ✌✡❧ ♣r♦❝❡❞✠♠❡♥✌♦ s❡✖✡ ♣r❡✖✉❞✠❝✠✡❧ ✡♦ ❜❡♠✲❡s✌✡r

❞✡ ❝r✠✡♥ç✡✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝❡r✌✠❢✠❝✡rã♦✱ ✡❧é♠ ❞✠ss♦✱ ❞❡ q✉❡ ✡

✡♣r❡s❡♥✌✡çã♦ ❞❡ ✌✡❧ ♣❡✌✠çã♦ ♥ã♦ ✡❝✡rr❡✌❡✱ ♣♦r s✠ só✱ ❝♦♥s❡qqê♥❝✠✡s ✡❞✲

✈❡rs✡s ♣✡r✡ ✡ ♣❡ss♦✡ ♦✉ ♣❡ss♦✡s ✠♥✌❡r❡ss✡❞✡s✳

❘❡s✉♠♦ � ❙❡♠❛r❛çã♦ ✁♦s ✄❛✐s

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ✆❡ ✈✐✈❡r ❝♦♠ s❡✉s ☎❛✐s ❛ ♥ã♦ s❡r ✠✉❛♥✆♦ ✐♥❝♦♠☎❛tí✈❡❧ ❝♦♠ s❡✉s

♠❡❧✟♦r❡s ✐♥t❡r❡ss❡s❀ ♦ ✆✐r❡✐t♦ ✆❡ ♠❛♥t❡r ❝♦♥t❛t♦ ❝♦♠ ❛♠❜♦s ♦s ☎❛✐s ❝❛s♦ s❡❥❛ s❡☎❛✲

r❛✆❛ ✆❡ ✉♠ ♦✉ ✆❡ ❛♠❜♦s ❡ ❛s ♦❜r✐❣❛çõ❡s ✆♦ ✂st❛✆♦ ♥♦s ❝❛s♦s ❡♠ ✠✉❡ t❛❧ s❡☎❛r❛çã♦

r❡s✉❧t❛ ✆❡ ❛çã♦ ✆♦ ✂st❛✆♦✳

❡✚✡✙✙✜ ✥☛

✕✳ ❉❡ ✡❝♦r❞♦ ❝♦♠ ✡ ♦❜r✠❣✡çã♦ ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s ❡s✌✠♣✉❧✡❞✡ ♥♦ ♣✡rá✲

❣r✡❢♦ ✕ ❞♦ ✒r✌✠❣♦ ✾✱ ✌♦❞✡ s♦❧✠❝✠✌✡çã♦ ✡♣r❡s❡♥✌✡❞✡ ♣♦r ✉♠✡ ❝r✠✡♥ç✡✱ ♦✉

♣♦r s❡✉s ♣✡✠s✱ ♣✡r✡ ✠♥❣r❡ss✡r ♦✉ s✡✠r ❞❡ ✉♠ ✎s✌✡❞♦ ✚✡r✌❡ ❝♦♠ ✈✠s✌✡s à

r❡✉♥✠ã♦ ❞✡ ❢✡♠í❧✠✡✱ ❞❡✈❡rá s❡r ✡✌❡♥❞✠❞✡ ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s ❞❡ ❢♦r♠✡

♣♦s✠✌✠✈✡✱ ❤✉♠✡♥✠✌ár✠✡ ❡ rá♣✠❞✡✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡ss❡❣✉r✡rã♦✱ ✡✠♥❞✡✱

q✉❡ ✡ ✡♣r❡s❡♥✌✡çã♦ ❞❡ ✌✡❧ s♦❧✠❝✠✌✡çã♦ ♥ã♦ ✡❝✡rr❡✌❡ ❝♦♥s❡qqê♥❝✠✡s ✡❞✈❡r✲

s✡s ♣✡r✡ ♦s s♦❧✠❝✠✌✡♥✌❡s ♦✉ ♣✡r✡ s❡✉s ❢✡♠✠❧✠✡r❡s✳

✗✳ ✒ ❝r✠✡♥ç✡ ❝✉✖♦s ♣✡✠s r❡s✠❞✡♠ ❡♠ ✎s✌✡❞♦s ❞✠❢❡r❡♥✌❡s ✌❡rá ♦ ❞✠r❡✠✌♦ ❞❡

♠✡♥✌❡r✱ ♣❡r✠♦❞✠❝✡♠❡♥✌❡✱ r❡❧✡çõ❡s ♣❡ss♦✡✠s ❡ ❝♦♥✌✡✌♦ ❞✠r❡✌♦ ❝♦♠ ✡♠✲

❜♦s✱ ❡①❝❡✌♦ ❡♠ ❝✠r❝✉♥s✌â♥❝✠✡s ❡s♣❡❝✠✡✠s✳ ✚✡r✡ ✌✡♥✌♦✱ ❡ ❞❡ ✡❝♦r❞♦ ❝♦♠

✡ ♦❜r✠❣✡çã♦ ✡ss✉♠✠❞✡ ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s ❡♠ ✈✠r✌✉❞❡ ❞♦ ♣✡rá❣r✡❢♦

✗ ❞♦ ✒r✌✠❣♦ ✾✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞❡

s❡✉s ♣✡✠s ❞❡ s✡✠r ❞❡ q✉✡❧q✉❡r ♣✡ís✱ ✠♥❝❧✉s✠✈❡ ❞♦ ♣ró♣r✠♦✱ ❡ ❞❡ ✠♥❣r❡ss✡r



✷✶✵ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

♥♦ s❡✉ ♣ró♣r✠♦ ♣✡ís✳ ✜ ❞✠r❡✠✌♦ ❞❡ s✡✠r ❞❡ q✉✡❧q✉❡r ♣✡ís ❡s✌✡rá s✉✖❡✠✌♦✱

✡♣❡♥✡s✱ às r❡s✌r✠çõ❡s ❞❡✌❡r♠✠♥✡❞✡s ♣❡❧✡ ❧❡✠ q✉❡ s❡✖✡♠ ♥❡❝❡ssár✠✡s ♣✡r✡

♣r♦✌❡❣❡r ✡ s❡❣✉r✡♥ç✡ ♥✡❝✠♦♥✡❧✱ ✡ ♦r❞❡♠ ♣ú❜❧✠❝✡✱ ✡ s✡ú❞❡ ♦✉ ✡ ♠♦r✡❧

♣ú❜❧✠❝✡s ♦✉ ♦s ❞✠r❡✠✌♦s ❡ ✡s ❧✠❜❡r❞✡❞❡s ❞❡ ♦✉✌r✡s ♣❡ss♦✡s✱ ❡ q✉❡ ❡s✌❡✖✡♠

✡❝♦r❞❡s ❝♦♠ ♦s ❞❡♠✡✠s ❞✠r❡✠✌♦s r❡❝♦♥❤❡❝✠❞♦s ♣❡❧✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

❘❡s✉♠♦ �❘❡✉♥✐❢✐❝❛çã♦ ❋❛♠✐❧✐❛r

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ❡ ✆❡ s❡✉s ☎❛✐s ✆❡ ✆❡✐①❛r❡♠ ✠✉❛❧✠✉❡r ☎❛ís ❡ ✆❡ ❡♥tr❛r❡♠ ❡♠

s❡✉ ☎❛ís ✆❡ ♦r✐❣❡♠ ☎❛r❛ ❛ r❡✉♥✐❢✐❝❛çã♦ ♦✉ ☎❛r❛ ♠❛♥t❡r ♦ r❡❧❛❝✐♦♥❛♠❡♥t♦ ☎❛✐✴♠ã❡✲

✲❝r✐❛♥ç❛✳

❡✚✡✙✙✜ ✥✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ♠❡❞✠❞✡s ✡ ❢✠♠ ❞❡ ❧✉✌✡r ❝♦♥✌r✡ ✡ ✌r✡♥s❢❡✲

rê♥❝✠✡ ✠❧❡❣✡❧ ❞❡ ❝r✠✡♥ç✡s ♣✡r✡ ♦ ❡①✌❡r✠♦r ❡ ✡ r❡✌❡♥çã♦ ✠❧í❝✠✌✡ ❞✡s ♠❡s♠✡s

❢♦r✡ ❞♦ ♣✡ís✳

✗✳ ✚✡r✡ ✌✡♥✌♦✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦♠♦✈❡rã♦ ✡ ❝♦♥❝❧✉sã♦ ❞❡ ✡❝♦r❞♦s

❜✠❧✡✌❡r✡✠s ♦✉ ♠✉❧✌✠❧✡✌❡r✡✠s ♦✉ ✡ ✡❞❡sã♦ ❞❡ ✡❝♦r❞♦s ✖á ❡①✠s✌❡♥✌❡s✳

❘❡s✉♠♦ �♦r❛♥s❢❡rê♥❝✐❛ ■❧í❝✐t❛ ❡✁ã♦�❘❡t♦r♥♦

❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ ☎r❡✈❡♥✐r ❡ s♦❧✉❝✐♦♥❛r s❡✠ü❡str♦s ♦✉ r❡t❡♥çõ❡s ✆❡ ❝r✐❛♥ç❛s

♥♦ ❡str❛♥❣❡✐r♦ ☎♦r ✉♠ ✆♦s ☎❛✐s ♦✉ ☎♦r t❡r❝❡✐r♦s✳

❡✚✡✙✙✜ ✥✁

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡ss❡❣✉r✡rã♦ à ❝r✠✡♥ç✡ q✉❡ ❡s✌✠✈❡r ❝✡♣✡❝✠✌✡❞✡ ✡

❢♦r♠✉❧✡r s❡✉s ♣ró♣r✠♦s ✖✉í③♦s ♦ ❞✠r❡✠✌♦ ❞❡ ❡①♣r❡ss✡r s✉✡s ♦♣✠♥✠õ❡s ❧✠✲

✈r❡♠❡♥✌❡ s♦❜r❡ ✌♦❞♦s ♦s ✡ss✉♥✌♦s r❡❧✡❝✠♦♥✡❞♦s ❝♦♠ ✡ ❝r✠✡♥ç✡✱ ❧❡✈✡♥❞♦✲

✲s❡ ❞❡✈✠❞✡♠❡♥✌❡ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ❡ss✡s ♦♣✠♥✠õ❡s✱ ❡♠ ❢✉♥çã♦ ❞✡ ✠❞✡❞❡ ❡

❞✡ ♠✡✌✉r✠❞✡❞❡ ❞✡ ❝r✠✡♥ç✡✳

✗✳ ✟♦♠ ✌✡❧ ♣r♦♣ós✠✌♦✱ s❡ ♣r♦♣♦r❝✠♦♥✡rá à ❝r✠✡♥ç✡✱ ❡♠ ♣✡r✌✠❝✉❧✡r✱ ✡

♦♣♦r✌✉♥✠❞✡❞❡ ❞❡ s❡r ♦✉✈✠❞✡ ❡♠ ✌♦❞♦ ♣r♦❝❡ss♦ ✖✉❞✠❝✠✡❧ ♦✉ ✡❞♠✠♥✠s✌r✡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶✶

✌✠✈♦ q✉❡ ✡❢❡✌❡ ✡ ♠❡s♠✡✱ q✉❡r ❞✠r❡✌✡♠❡♥✌❡ q✉❡r ♣♦r ✠♥✌❡r♠é❞✠♦ ❞❡ ✉♠

r❡♣r❡s❡♥✌✡♥✌❡ ♦✉ ór❣ã♦ ✡♣r♦♣r✠✡❞♦✱ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡s r❡❣r✡s

♣r♦❝❡ss✉✡✠s ❞✡ ❧❡❣✠s❧✡çã♦ ♥✡❝✠♦♥✡❧✳

❘❡s✉♠♦ �❆�♠✐♥✐ã♦ ✁❛❈r✐❛♥ç❛

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ✆❡ ❡①☎r❡ss❛r ✉♠❛ ♦☎✐♥✐ã♦ ❡ ✆❡ t❡r ❡st❛ ♦☎✐♥✐ã♦ ❧❡✈❛✆❛ ❡♠ ❝♦♥s✐✲

✆❡r❛çã♦ ❡♠ ✠✉❛❧✠✉❡r ❛ss✉♥t♦ ♦✉ ☎r♦❝❡✆✐♠❡♥t♦ ✠✉❡ ❛❢❡t❡ ❛ ❝r✐❛♥ç❛✳

❡✚✡✙✙✜ ✥✂

✕✳ ✒ ❝r✠✡♥ç✡ ✌❡rá ❞✠r❡✠✌♦ à ❧✠❜❡r❞✡❞❡ ❞❡ ❡①♣r❡ssã♦ ✳ ✎ss❡ ❞✠r❡✠✌♦ ✠♥❝❧✉✠rá

✡ ❧✠❜❡r❞✡❞❡ ❞❡ ♣r♦❝✉r✡r✱ r❡❝❡❜❡r ❡ ❞✠✈✉❧❣✡r ✠♥❢♦r♠✡çõ❡s ❡ ✠❞é✠✡s ❞❡

✌♦❞♦ ✌✠♣♦✱ ✠♥❞❡♣❡♥❞❡♥✌❡♠❡♥✌❡ ❞❡ ❢r♦♥✌❡✠r✡s✱ ❞❡ ❢♦r♠✡ ♦r✡❧✱ ❡s❝r✠✌✡ ♦✉

✠♠♣r❡ss✡✱ ♣♦r ♠❡✠♦ ❞✡s ✡r✌❡s ♦✉ ♣♦r q✉✡❧q✉❡r ♦✉✌r♦ ♠❡✠♦ ❡s❝♦❧❤✠❞♦

♣❡❧✡ ❝r✠✡♥ç✡✳

✗✳ ✜ ❡①❡r❝í❝✠♦ ❞❡ ✌✡❧ ❞✠r❡✠✌♦ ♣♦❞❡rá ❡s✌✡r s✉✖❡✠✌♦ ✡ ❞❡✌❡r♠✠♥✡❞✡s r❡s✲

✌r✠çõ❡s✱ q✉❡ s❡rã♦ ✉♥✠❝✡♠❡♥✌❡ ✡s ♣r❡✈✠s✌✡s ♣❡❧✡ ❧❡✠ ❡ ❝♦♥s✠❞❡r✡❞✡s ♥❡✲

❝❡ssár✠✡s✿

✡✮ ♣✡r✡ ♦ r❡s♣❡✠✌♦ ❞♦s ❞✠r❡✠✌♦s ♦✉ ❞✡ r❡♣✉✌✡çã♦ ❞♦s ❞❡♠✡✠s✱ ♦✉

❜✮ ♣✡r✡ ✡ ♣r♦✌❡çã♦ ❞✡ s❡❣✉r✡♥ç✡ ♥✡❝✠♦♥✡❧ ♦✉ ❞✡ ♦r❞❡♠ ♣ú❜❧✠❝✡✱ ♦✉

♣✡r✡ ♣r♦✌❡❣❡r ✡ s✡ú❞❡ ❡ ✡ ♠♦r✡❧ ♣ú❜❧✠❝✡s✳

❘❡s✉♠♦ �▲✐❜❡r✁❛✁❡ ✁❡ ❊①♠r❡ssã♦

❖✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ✆❡ ♦❜t❡r ❡ ✆✐✈✉❧❣❛r ✐♥❢♦r♠❛çã♦✱ ❡ ✆❡ ❡①☎r❡ss❛r s✉❛ ♦☎✐♥✐ã♦✱ ❛ ♥ã♦

s❡r ✠✉❛♥✆♦ ✐st♦ ✈✐♦❧❡ ♦ ✆✐r❡✐t♦ ✆♦s ♦✉tr♦s✳

❡✚✡✙✙✜ ✥✄

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ à ❧✠❜❡r❞✡❞❡ ❞❡

♣❡♥s✡♠❡♥✌♦✱ ❞❡ ❝♦♥s❝✠ê♥❝✠✡ ❡ ❞❡ ❝r❡♥ç✡✳
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✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡s♣❡✠✌✡rã♦ ♦s ❞✠r❡✠✌♦s ❡ ❞❡✈❡r❡s ❞♦s ♣✡✠s ❡✱ s❡

❢♦r ♦ ❝✡s♦✱ ❞♦s r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s✱ ❞❡ ♦r✠❡♥✌✡r ✡ ❝r✠✡♥ç✡ ❝♦♠ r❡❧✡çã♦

✡♦ ❡①❡r❝í❝✠♦ ❞❡ s❡✉s ❞✠r❡✠✌♦s ❞❡ ♠✡♥❡✠r✡ ✡❝♦r❞❡ ❝♦♠ ✡ ❡✈♦❧✉çã♦ ❞❡ s✉✡

❝✡♣✡❝✠❞✡❞❡✳

✸✳ ✒ ❧✠❜❡r❞✡❞❡ ❞❡ ♣r♦❢❡ss✡r ✡ ♣ró♣r✠✡ r❡❧✠❣✠ã♦ ♦✉ ✡s ♣ró♣r✠✡s ❝r❡♥ç✡s

❡s✌✡rá s✉✖❡✠✌✡✱ ✉♥✠❝✡♠❡♥✌❡✱ às ❧✠♠✠✌✡çõ❡s ♣r❡s❝r✠✌✡s ♣❡❧✡ ❧❡✠ ❡ ♥❡❝❡ssá✲

r✠✡s ♣✡r✡ ♣r♦✌❡❣❡r ✡ s❡❣✉r✡♥ç✡✱ ✡ ♦r❞❡♠✱ ✡ ♠♦r✡❧✱ ✡ s✡ú❞❡ ♣ú❜❧✠❝✡ ♦✉ ♦s

❞✠r❡✠✌♦s ❡ ❧✠❜❡r❞✡❞❡s ❢✉♥❞✡♠❡♥✌✡✠s ❞♦s ❞❡♠✡✠s✳

❘❡s✉♠♦ �▲✐❜❡r✁❛✁❡ ✁❡ ✄❡♥s❛♠❡♥t♦✱❈♦♥s❝✐ê♥❝✐❛ ❡❘❡❧✐❣✐ã♦

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ☛ ❧✐❜❡r✆❛✆❡ ✆❡ ☎❡♥s❛♠❡♥t♦✱ ❝♦♥s❝✐✡♥❝✐❛ ❡ r❡❧✐❣✐ã♦✱ s✉❥❡✐t♦ ☛s

✆✐r❡tr✐③❡s ☎❛t❡r♥❛s ❡ ☛ ❧❡❣✐s❧❛çã♦ ♥❛❝✐♦♥❛❧✳

❡✚✡✙✙✜ ✥✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ à ❧✠❜❡r❞✡❞❡ ❞❡

✡ss♦❝✠✡çã♦ ❡ à ❧✠❜❡r❞✡❞❡ ❞❡ r❡✡❧✠③✡r r❡✉♥✠õ❡s ♣✡❝í❢✠❝✡s✳

✗✳ ✘ã♦ s❡rã♦ ✠♠♣♦s✌✡s r❡s✌r✠çõ❡s ✡♦ ❡①❡r❝í❝✠♦ ❞❡ss❡s ❞✠r❡✠✌♦s✱ ✡ ♥ã♦ s❡r

✡s ❡s✌✡❜❡❧❡❝✠❞✡s ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ❧❡✠ ❡ q✉❡ s❡✖✡♠ ♥❡❝❡ssár✠✡s

♥✉♠✡ s♦❝✠❡❞✡❞❡ ❞❡♠♦❝rá✌✠❝✡✱ ♥♦ ✠♥✌❡r❡ss❡ ❞✡ s❡❣✉r✡♥ç✡ ♥✡❝✠♦♥✡❧ ♦✉

♣ú❜❧✠❝✡✱ ❞✡ ♦r❞❡♠ ♣ú❜❧✠❝✡✱ ❞✡ ♣r♦✌❡çã♦ à s✡ú❞❡ ❡ à ♠♦r✡❧ ♣ú❜❧✠❝✡s ♦✉

❞✡ ♣r♦✌❡çã♦ ✡♦s ❞✠r❡✠✌♦s ❡ ❧✠❜❡r❞✡❞❡ ❞♦s ❞❡♠✡✠s✳

❘❡s✉♠♦ �▲✐❜❡r✁❛✁❡ ✁❡❆ss♦❝✐❛çã♦

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ✆❡ s❡ ❡♥❝♦♥tr❛r ❝♦♠ ♦✉tr♦s✱ ☎❛rt✐❝✐☎❛r ♦✉ ❢✉♥✆❛r ❛ss♦❝✐❛çõ❡s✱ ❛

♥ã♦ s❡r ✠✉❡ ✐st♦ ✈✐♦❧❡ ♦s ✆✐r❡✐t♦s ✆❡ ♦✉tr♦s✳

❡✚✡✙✙✜ ✥�

✕✳ ✘❡♥❤✉♠✡ ❝r✠✡♥ç✡ s❡rá ♦❜✖❡✌♦ ❞❡ ✠♥✌❡r❢❡rê♥❝✠✡s ✡r❜✠✌rár✠✡s ♦✉ ✠❧❡❣✡✠s

❡♠ s✉✡ ✈✠❞✡ ♣✡r✌✠❝✉❧✡r✱ s✉✡ ❢✡♠í❧✠✡✱ s❡✉ ❞♦♠✠❝í❧✠♦✱ ♦✉ s✉✡ ❝♦rr❡s♣♦♥✲

❞ê♥❝✠✡✱ ♥❡♠ ❞❡ ✡✌❡♥✌✡❞♦s ✠❧❡❣✡✠s ✡ s✉✡ ❤♦♥r✡ ❡ ✡ s✉✡ r❡♣✉✌✡çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶✸

✗✳ ✒ ❝r✠✡♥ç✡ ✌❡♠ ❞✠r❡✠✌♦ à ♣r♦✌❡çã♦ ❞✡ ❧❡✠ ❝♦♥✌r✡ ❡ss✡s ✠♥✌❡r❢❡rê♥❝✠✡s

♦✉ ✡✌❡♥✌✡❞♦s✳

❘❡s✉♠♦ � ✄r♦t❡çã♦ ✁❛ ✄r✐✈❛❝✐✁❛✁❡

❖✆✐r❡✐t♦ ☛ ☎r♦t❡çã♦ ❝♦♥tr❛ ❛ ✐♥t❡r❢❡r✡♥❝✐❛ ☛ ☎r✐✈❛❝✐✆❛✆❡✱ ❢❛♠í❧✐❛✱ ❧❛r ❡ ❝♦rr❡s☎♦♥✆✡♥✲

❝✐❛✱ ❡ ❝♦♥tr❛ ❛ ✆✐❢❛♠❛çã♦ ✳

❡✚✡✙✙✜ ✥✁

✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ✡ ❢✉♥çã♦ ✠♠♣♦r✌✡♥✌❡ ❞❡s❡♠♣❡♥❤✡❞✡

♣❡❧♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ❡ ③❡❧✡rã♦ ♣✡r✡ q✉❡ ✡ ❝r✠✡♥ç✡ ✌❡♥❤✡ ✡❝❡s✲

s♦ ✡ ✠♥❢♦r♠✡çõ❡s ❡ ♠✡✌❡r✠✡✠s ♣r♦❝❡❞❡♥✌❡s ❞❡ ❞✠✈❡rs✡s ❢♦♥✌❡s ♥✡❝✠♦♥✡✠s

❡ ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✠♥❢♦r♠✡çõ❡s ❡ ♠✡✌❡r✠✡✠s q✉❡ ✈✠s❡♠ ✡

♣r♦♠♦✈❡r s❡✉ ❜❡♠✲❡s✌✡r s♦❝✠✡❧✱ ❡s♣✠r✠✌✉✡❧ ❡ ♠♦r✡❧ ❡ s✉✡ s✡ú❞❡ ❢ís✠❝✡ ❡

♠❡♥✌✡❧✳ ✚✡r✡ ✌✡♥✌♦✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s✿

✡✮ ✠♥❝❡♥✌✠✈✡rã♦ ♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ✡ ❞✠❢✉♥❞✠r ✠♥❢♦r♠✡çõ❡s

❡ ♠✡✌❡r✠✡✠s ❞❡ ✠♥✌❡r❡ss❡ s♦❝✠✡❧ ❡ ❝✉❧✌✉r✡❧ ♣✡r✡ ✡ ❝r✠✡♥ç✡✱ ❞❡ ✡❝♦r❞♦

❝♦♠ ♦ ❡s♣ír✠✌♦ ❞♦ ✒r✌✠❣♦ ✕✾❀

❜✮ ♣r♦♠♦✈❡rã♦ ✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♥✡ ♣r♦❞✉çã♦✱ ♥♦ ✠♥✌❡r✲

❝â♠❜✠♦ ❡ ♥✡ ❞✠✈✉❧❣✡çã♦ ❞❡ss✡s ✠♥❢♦r♠✡çõ❡s ❡ ❞❡ss❡s ♠✡✌❡r✠✡✠s ♣r♦✲

❝❡❞❡♥✌❡s ❞❡ ❞✠✈❡rs✡s ❢♦♥✌❡s ❝✉❧✌✉r✡✠s✱ ♥✡❝✠♦♥✡✠s ❡ ✠♥✌❡r♥✡❝✠♦♥✡✠s❀

❝✮ ✠♥❝❡♥✌✠✈✡rã♦ ✡ ♣r♦❞✉çã♦ ❡ ✡ ❞✠❢✉sã♦ ❞❡ ❧✠✈r♦s ♣✡r✡ ❝r✠✡♥ç✡s❀

❞✮ ✠♥❝❡♥✌✠✈✡rã♦ ♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ♥♦ s❡♥✌✠❞♦ ❞❡✱ ♣✡r✌✠❝✉✲

❧✡r♠❡♥✌❡✱ ❝♦♥s✠❞❡r✡r ✡s ♥❡❝❡ss✠❞✡❞❡s ❧✠♥❣qís✌✠❝✡s ❞✡ ❝r✠✡♥ç✡ q✉❡

♣❡r✌❡♥ç✡ ✡ ✉♠ ❣r✉♣♦ ♠✠♥♦r✠✌ár✠♦ ♦✉ q✉❡ s❡✖✡ ✠♥❞í❣❡♥✡❀

❡✮ ♣r♦♠♦✈❡rã♦ ✡ ❡❧✡❜♦r✡çã♦ ❞❡ ❞✠r❡✌r✠③❡s ✡♣r♦♣r✠✡❞✡s ✡ ❢✠♠ ❞❡ ♣r♦✲

✌❡❣❡r ✡ ❝r✠✡♥ç✡ ❝♦♥✌r✡ ✌♦❞✡ ✠♥❢♦r♠✡çã♦ ❡ ♠✡✌❡r✠✡❧ ♣r❡✖✉❞✠❝✠✡✠s ✡♦

s❡✉ ❜❡♠✲❡s✌✡r✱ ✌❡♥❞♦ ❡♠ ❝♦♥✌✡ ✡s ❞✠s♣♦s✠çõ❡s ❞♦s ✒r✌✠❣♦s ✕✸ ❡ ✕✔✳
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❘❡s✉♠♦ �❆❝❡ss♦ ♦ ■♥❢♦r♠❛çã♦❆♠r♦♠r✐❛✁❛

❖ ☎❛☎❡❧ ✆❛ ♠í✆✐❛ ❡♠ ✆✐ss❡♠✐♥❛r ✐♥❢♦r♠❛çõ❡s ☛s ❝r✐❛♥ç❛s ✠✉❡ s❡❥❛♠ ❝♦♥s✐st❡♥t❡s ❝♦♠

♦ ❜❡♠✲❡st❛r ♠♦r❛❧✱ ♦ ❝♦♥✟❡❝✐♠❡♥t♦ ❡ ❛ ❝♦♠☎r❡❡♥sã♦ ❡♥tr❡ ♦s ☎♦✈♦s✱ r❡s☎❡✐t❛♥✆♦ ♦

❛♠❜✐❡♥t❡ ❝✉❧t✉r❛❧ ✆❛ ❝r✐❛♥ç❛✳ ❖ ✂st❛✆♦ ✆❡✈❡rá ❛✆♦t❛r ♠❡✆✐✆❛s ✠✉❡ ❡♥❝♦r❛❥❡♠ ❡st❡s

☎r♦❝❡✆✐♠❡♥t♦s ❡ ✠✉❡ ☎r♦t❡❥❛♠ ❛s ❝r✐❛♥ç❛s ✆❡ ♠❛t❡r✐❛✐s ♥♦❝✐✈♦s✳

❡✚✡✙✙✜ ✥✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❡♥✈✠❞✡rã♦ ♦s s❡✉s ♠❡❧❤♦r❡s ❡s❢♦rç♦s ✡ ❢✠♠ ❞❡

✡ss❡❣✉r✡r ♦ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞♦ ♣r✠♥❝í♣✠♦ ❞❡ q✉❡ ✡♠❜♦s ♦s ♣✡✠s ✌ê♠

♦❜r✠❣✡çõ❡s ❝♦♠✉♥s ❝♦♠ r❡❧✡çã♦ à ❡❞✉❝✡çã♦ ❡ ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞✡

❝r✠✡♥ç✡ ✳ ✟✡❜❡rá ✡♦s ♣✡✠s ♦✉✱ q✉✡♥❞♦ ❢♦r ♦ ❝✡s♦✱ ✡♦s r❡♣r❡s❡♥✌✡♥✌❡s

❧❡❣✡✠s✱ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣r✠♠♦r❞✠✡❧ ♣❡❧✡ ❡❞✉❝✡çã♦ ❡ ♣❡❧♦ ❞❡s❡♥✈♦❧✲

✈✠♠❡♥✌♦ ❞✡ ❝r✠✡♥ç✡✳ ✍✉✡ ♣r❡♦❝✉♣✡çã♦ ❢✉♥❞✡♠❡♥✌✡❧ ✈✠s✡rá ✡♦ ✠♥✌❡r❡ss❡

♠✡✠♦r ❞✡ ❝r✠✡♥ç✡✳

✗✳ ✒ ❢✠♠ ❞❡ ❣✡r✡♥✌✠r ❡ ♣r♦♠♦✈❡r ♦s ❞✠r❡✠✌♦s ❡♥✉♥❝✠✡❞♦s ♥✡ ♣r❡s❡♥✌❡

✟♦♥✈❡♥çã♦✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r❡s✌✡rã♦ ✡ss✠s✌ê♥❝✠✡ ✡❞❡q✉✡❞✡ ✡♦s ♣✡✠s

❡ ✡♦s r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s ♣✡r✡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ s✉✡s ❢✉♥çõ❡s ♥♦ q✉❡

✌✡♥❣❡ à ❡❞✉❝✡çã♦ ❞✡ ❝r✠✡♥ç✡✱ ❡ ✡ss❡❣✉r✡rã♦ ✡ ❝r✠✡çã♦ ❞❡ ✠♥s✌✠✌✉✠çõ❡s ❡

s❡r✈✠ç♦s ♣✡r✡ ♦ ❝✉✠❞✡❞♦ ❞✡s ❝r✠✡♥ç✡s✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ✡ ❢✠♠ ❞❡

q✉❡ ✡s ❝r✠✡♥ç✡s ❝✉✖♦s ♣✡✠s ✌r✡❜✡❧❤❡♠ ✌❡♥❤✡♠ ❞✠r❡✠✌♦ ✡ ❜❡♥❡❢✠❝✠✡r✲s❡

❞♦s s❡r✈✠ç♦s ❞❡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧ ❡ ❝r❡❝❤❡s ✡ q✉❡ ❢✡③❡♠ ✖✉s✳

❘❡s✉♠♦ �❘❡s♠♦♥s❛❜✐❧✐✁❛✁❡ ✁♦s ✄❛✐s

❖ ☎r✐♥❝í☎✐♦ ✆❡ ✠✉❡ ♦s ☎❛✐s t✡♠ ❛♠❜♦s r❡s☎♦♥s❛❜✐❧✐✆❛✆❡ ☎r✐♠ár✐❛ ♥❛ ❝r✐❛çã♦ ✆❡ s❡✉s

❢✐❧✟♦s✱ ❡ ✠✉❡ ♦ ✂st❛✆♦ ✆❡✈❡rá ❛☎♦✐á✲❧♦s ♥❡st❛ t❛r❡❢❛✳

❡✚✡✙✙✜ ✥✜

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ❧❡❣✠s❧✡✌✠✈✡s✱ ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡s✱ s♦❝✠✡✠s ❡ ❡❞✉❝✡❝✠♦♥✡✠s ✡♣r♦♣r✠✡❞✡s ♣✡r✡ ♣r♦✌❡❣❡r ✡ ❝r✠✡♥ç✡

❝♦♥✌r✡ ✌♦❞✡s ✡s ❢♦r♠✡s ❞❡ ✈✠♦❧ê♥❝✠✡ ❢ís✠❝✡ ♦✉ ♠❡♥✌✡❧✱ ✡❜✉s♦ ♦✉ ✌r✡✌✡✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶✺

♠❡♥✌♦ ♥❡❣❧✠❣❡♥✌❡✱ ♠✡✉s✲✌r✡✌♦s ♦✉ ❡①♣❧♦r✡çã♦✱ ✠♥❝❧✉s✠✈❡ ✡❜✉s♦ s❡①✉✡❧✱

❡♥q✉✡♥✌♦ ✡ ❝r✠✡♥ç✡ ❡s✌✠✈❡r s♦❜ ✡ ❝✉s✌ó❞✠✡ ❞♦s ♣✡✠s✱ ❞♦ r❡♣r❡s❡♥✌✡♥✌❡

❧❡❣✡❧ ♦✉ ❞❡ q✉✡❧q✉❡r ♦✉✌r✡ ♣❡ss♦✡ r❡s♣♦♥sá✈❡❧ ♣♦r ❡❧✡✳

✗✳ ✎ss✡s ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡✈❡r✠✡♠ ✠♥❝❧✉✠r✱ ❝♦♥❢♦r♠❡ ✡♣r♦♣r✠✡❞♦✱

♣r♦❝❡❞✠♠❡♥✌♦s ❡❢✠❝✡③❡s ♣✡r✡ ✡ ❡❧✡❜♦r✡çã♦ ❞❡ ♣r♦❣r✡♠✡s s♦❝✠✡✠s ❝✡♣✡✲

③❡s ❞❡ ♣r♦♣♦r❝✠♦♥✡r ✉♠✡ ✡ss✠s✌ê♥❝✠✡ ✡❞❡q✉✡❞✡ à ❝r✠✡♥ç✡ ❡ às ♣❡ss♦✡s

❡♥❝✡rr❡❣✡❞✡s ❞❡ s❡✉ ❝✉✠❞✡❞♦✱ ❜❡♠ ❝♦♠♦ ♣✡r✡ ♦✉✌r✡s ❢♦r♠✡s ❞❡ ♣r❡✈❡♥✲

çã♦✱ ♣✡r✡ ✡ ✠❞❡♥✌✠❢✠❝✡çã♦✱ ♥♦✌✠❢✠❝✡çã♦✱ ✌r✡♥s❢❡rê♥❝✠✡ ✡ ✉♠✡ ✠♥s✌✠✌✉✠çã♦✱

✠♥✈❡s✌✠❣✡çã♦✱ ✌r✡✌✡♠❡♥✌♦ ❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ♣♦s✌❡r✠♦r ❞♦s ❝✡s♦s ✡❝✠✲

♠✡ ♠❡♥❝✠♦♥✡❞♦s ❞❡ ♠✡✉s✲✌r✡✌♦s à ❝r✠✡♥ç✡ ❡✱ ❝♦♥❢♦r♠❡ ♦ ❝✡s♦✱ ♣✡r✡ ✡

✠♥✌❡r✈❡♥çã♦ ✖✉❞✠❝✠ár✠✡✳

❘❡s✉♠♦ � ✄r♦t❡çã♦ ❝♦♥tr❛❆❜✉s♦ ♦✁❡❣❧✐❣ê♥❝✐❛

❆ ♦❜r✐❣❛çã♦ ✆ó ✂st❛✆♦ ✆❡ ☎r♦t❡❣❡r ❛s ❝r✐❛♥ç❛s ✆❡ t♦✆♦ t✐☎♦ ✆❡ ♠❛✉s✲tr❛t♦s ☎❡r☎❡tr❛✲

✆♦s ☎❡❧♦s ☎❛✐s✱ ☎❛r❡♥t❡s ♦✉ ♦✉tr♦s r❡s☎♦♥sá✈❡✐s ☎❡❧♦ s❡✉ ❜❡♠✲❡st❛r✱ ❡ ❛ ♦❜r✐❣❛çã♦ ✆❡

❛☎♦✐❛r ☎r♦❣r❛♠❛s ❡ tr❛t❛♠❡♥t♦s ☎r❡✈❡♥t✐✈♦s ☎❛r❛ ❡st❛s s✐t✉❛çõ❡s✳

❡✚✡✙✙✜ ✁☛

✕✳ ✒s ❝r✠✡♥ç✡s ♣r✠✈✡❞✡s ✌❡♠♣♦rár✠✡ ♦✉ ♣❡r♠✡♥❡♥✌❡♠❡♥✌❡ ❞♦ s❡✉ ♠❡✠♦

❢✡♠✠❧✠✡r✱ ♦✉ ❝✉✖♦ ✠♥✌❡r❡ss❡ ♠✡✠♦r ❡①✠✖✡ q✉❡ ♥ã♦ ♣❡r♠✡♥❡ç✡♠ ♥❡ss❡

♠❡✠♦✱ ✌❡rã♦ ❞✠r❡✠✌♦ à ♣r♦✌❡çã♦ ❡ à ✡ss✠s✌ê♥❝✠✡ ❡s♣❡❝✠✡✠s✱ ❞♦ ✎s✌✡❞♦✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❣✡r✡♥✌✠rã♦✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ s✉✡s ❧❡✠s ♥✡❝✠♦♥✡✠s✱

❝✉✠❞✡❞♦s ✡❧✌❡r♥✡✌✠✈♦s ♣✡r✡ ❡ss✡s ❝r✠✡♥ç✡s✳

✸✳ ✎ss❡s ❝✉✠❞✡❞♦s ♣♦❞❡r✠✡♠ ✠♥❝❧✉✠r✱ ✠♥✌❡r ✡❧✠✡✱ ✡ ❝♦❧♦❝✡çã♦ ❡♠ ❧✡r❡s ❞❡

✡❞♦çã♦✱ ✡ ❑✡❢✡❧✡❤ ❞♦ ❞✠r❡✠✌♦ ✠s❧â♠✠❝♦✱ ✡ ✡❞♦çã♦ ♦✉✱ ❝✡s♦ ♥❡❝❡ssár✠♦✱ ✡

❝♦❧♦❝✡çã♦ ❡♠ ✠♥s✌✠✌✉✠çõ❡s ✡❞❡q✉✡❞✡s ❞❡ ♣r♦✌❡çã♦ ♣✡r✡ ✡s ❝r✠✡♥ç✡s✳ ✒♦

s❡r❡♠ ❝♦♥s✠❞❡r✡❞✡s ✡s s♦❧✉çõ❡s✱ ❞❡✈❡✲s❡ ❞✡r ❡s♣❡❝✠✡❧ ✡✌❡♥çã♦ à ♦r✠❣❡♠

é✌♥✠❝✡✱ r❡❧✠❣✠♦s✡✱ ❝✉❧✌✉r✡❧ ❡ ❧✠♥❣qís✌✠❝✡ ❞✡ ❝r✠✡♥ç✡✱ ❜❡♠ ❝♦♠♦ à ❝♦♥✈❡✲

♥✠ê♥❝✠✡ ❞✡ ❝♦♥✌✠♥✉✠❞✡❞❡ ❞❡ s✉✡ ❡❞✉❝✡çã♦✳



✷✶✻ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❘❡s✉♠♦ � ✄r♦t❡çã♦ ✁❛s❈r✐❛♥ç❛s ❙❡♠ ❋❛♠í❧✐❛

❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ ☎r♦✈❡r ☎r♦t❡çã♦ ❡s☎❡❝✐❛❧ ☛s ❝r✐❛♥ç❛s ✆❡s☎r♦✈✐✆❛s ✆♦ s❡✉

❛♠❜✐❡♥t❡ ❢❛♠✐❧✐❛r ❡ ❛ss❡❣✉r❛r ❛♠❜✐❡♥t❡ ❢❛♠✐❧✐❛r ❛❧t❡r♥❛t✐✈♦ ❛☎r♦☎r✐❛✆♦ ♦✉ ❝♦❧♦❝❛çã♦

❡♠ ✐♥st✐t✉✐çã♦ ❛☎r♦☎r✐❛✆❛✱ s❡♠☎r❡ ❝♦♥s✐✆❡r❛♥✆♦ ♦ ❛♠❜✐❡♥t❡ ❝✉❧t✉r❛❧ ✆❛ ❝r✐❛♥ç❛✳

❡✚✡✙✙✜ ✁✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s q✉❡ r❡❝♦♥❤❡❝❡♠ ♦✉ ♣❡r♠✠✌❡♠ ♦ s✠s✌❡♠✡ ❞❡ ✡❞♦✲

çã♦ ✡✌❡♥✌✡rã♦ ♣✡r✡ ♦ ❢✡✌♦ ❞❡ q✉❡ ✡ ❝♦♥s✠❞❡r✡çã♦ ♣r✠♠♦r❞✠✡❧ s❡✖✡ ♦ ✠♥✌❡✲

r❡ss❡ ♠✡✠♦r ❞✡ ❝r✠✡♥ç✡✳ ❉❡ss✡ ❢♦r♠✡✱ ✡✌❡♥✌✡rã♦ ♣✡r✡ q✉❡✿

✡✮ ✡ ✡❞♦çã♦ ❞✡ ❝r✠✡♥ç✡ s❡✖✡ ✡✉✌♦r✠③✡❞✡ ✡♣❡♥✡s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s

❝♦♠♣❡✌❡♥✌❡s✱ ✡s q✉✡✠s ❞❡✌❡r♠✠♥✡rã♦✱ ❝♦♥s♦✡♥✌❡ ✡s ❧❡✠s ❡ ♦s ♣r♦❝❡✲

❞✠♠❡♥✌♦s ❝✡❜í✈❡✠s ❡ ❝♦♠ ❜✡s❡ ❡♠ ✌♦❞✡s ✡s ✠♥❢♦r♠✡çõ❡s ♣❡r✌✠♥❡♥✌❡s

❡ ❢✠❞❡❞✠❣♥✡s✱ q✉❡ ✡ ✡❞♦çã♦ é ✡❞♠✠ssí✈❡❧ ❡♠ ✈✠s✌✡ ❞✡ s✠✌✉✡çã♦ ✖✉rí✲

❞✠❝✡ ❞✡ ❝r✠✡♥ç✡ ❝♦♠ r❡❧✡çã♦ ✡ s❡✉s ♣✡✠s✱ ♣✡r❡♥✌❡s ❡ r❡♣r❡s❡♥✌✡♥✌❡s

❧❡❣✡✠s ❡ q✉❡✱ ❝✡s♦ s♦❧✠❝✠✌✡❞♦✱ ✡s ♣❡ss♦✡s ✠♥✌❡r❡ss✡❞✡s ✌❡♥❤✡♠ ❞✡❞♦✱

❝♦♠ ❝♦♥❤❡❝✠♠❡♥✌♦ ❞❡ ❝✡✉s✡✱ s❡✉ ❝♦♥s❡♥✌✠♠❡♥✌♦ à ✡❞♦çã♦✱ ❝♦♠

❜✡s❡ ♥♦ ✡ss❡ss♦r✡♠❡♥✌♦ q✉❡ ♣♦ss✡ s❡r ♥❡❝❡ssár✠♦❀

❜✮ ✡ ✡❞♦çã♦ ❡❢❡✌✉✡❞✡ ❡♠ ♦✉✌r♦ ♣✡ís ♣♦ss✡ s❡r ❝♦♥s✠❞❡r✡❞✡ ❝♦♠♦ ♦✉✲

✌r♦ ♠❡✠♦ ❞❡ ❝✉✠❞✡r ❞✡ ❝r✠✡♥ç✡✱ ♥♦ ❝✡s♦ ❡♠ q✉❡ ✡ ♠❡s♠✡ ♥ã♦ ♣♦ss✡

s❡r ❝♦❧♦❝✡❞✡ ❡♠ ✉♠ ❧✡r s♦❜ ❣✉✡r❞✡ ♦✉ ❡♥✌r❡❣✉❡ ✡ ✉♠✡ ❢✡♠í❧✠✡ ✡❞♦✲

✌✠✈✡ ♦✉ ♥ã♦ ❧♦❣r❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡❞❡q✉✡❞♦ ❡♠ s❡✉ ♣✡ís ❞❡ ♦r✠❣❡♠❀

❝✮ ✡ ❝r✠✡♥ç✡ ✡❞♦✌✡❞✡ ❡♠ ♦✉✌r♦ ♣✡ís ❣♦③❡ ❞❡ s✡❧✈✡❣✉✡r❞✡s ❡ ♥♦r♠✡s

❡q✉✠✈✡❧❡♥✌❡s às ❡①✠s✌❡♥✌❡s ❡♠ s❡✉ ♣✡ís ❞❡ ♦r✠❣❡♠ ❝♦♠ r❡❧✡çã♦ à

✡❞♦çã♦❀

❞✮ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s s❡✖✡♠ ✡❞♦✌✡❞✡s✱ ✡ ❢✠♠ ❞❡ ❣✡r✡♥✌✠r

q✉❡✱ ❡♠ ❝✡s♦ ❞❡ ✡❞♦çã♦ ❡♠ ♦✉✌r♦ ♣✡ís✱ ✡ ❝♦❧♦❝✡çã♦ ♥ã♦ ♣❡r♠✠✌✡

❜❡♥❡❢í❝✠♦s ❢✠♥✡♥❝❡✠r♦s ✠♥❞❡✈✠❞♦s ✡♦s q✉❡ ❞❡❧✡ ♣✡r✌✠❝✠♣✡r❡♠❀

❡✮ q✉✡♥❞♦ ♥❡❝❡ssár✠♦✱ ♣r♦♠♦✈✡♠ ♦s ♦❜✖❡✌✠✈♦s ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦

♠❡❞✠✡♥✌❡ ✡✖✉s✌❡s ♦✉ ✡❝♦r❞♦s ❜✠❧✡✌❡r✡✠s ♦✉ ♠✉❧✌✠❧✡✌❡r✡✠s✱ ❡ ❡♥✈✠❞❡♠

❡s❢♦rç♦s✱ ♥❡ss❡ ❝♦♥✌❡①✌♦✱ ❝♦♠ ✈✠s✌✡s ✡ ✡ss❡❣✉r✡r q✉❡ ✡ ❝♦❧♦❝✡çã♦ ❞✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶✼

❝r✠✡♥ç✡ ❡♠ ♦✉✌r♦ ♣✡ís s❡✖✡ ❧❡✈✡❞✡ ✡ ❝✡❜♦ ♣♦r ✠♥✌❡r♠é❞✠♦ ❞✡s ✡✉✌♦✲

r✠❞✡❞❡s ♦✉ ♦r❣✡♥✠s♠♦s ❝♦♠♣❡✌❡♥✌❡s✳

❘❡s✉♠♦ �❆✁♦çã♦

✂♠ ☎❛ís❡s ♦♥✆❡ ❛ ❛✆♦çã♦ ♦ r❡❝♦♥✟❡❝✐✆❛ ❡✴♦✉ ☎❡r♠✐t✐✆❛✱ só ❛❝♦♥t❡❝❡rá ✠✉❛♥✆♦ ♥♦

♠❡❧✟♦r ✐♥t❡r❡ss❡ ✆❛ ❝r✐❛♥ç❛✱ ❝♦♠ t♦✆❛s ❛s ❣❛r❛♥t✐❛s ♥❡❝❡ssár✐❛s ☛ ❝r✐❛♥ç❛ ❡ ❝♦♠ ❛✉✲

t♦r✐③❛çã♦ ✆❛s ❛✉t♦r✐✆❛✆❡s ❝♦♠☎❡t❡♥t❡s ✳

❡✚✡✙✙✜ ✁✁

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ♠❡❞✠❞✡s ♣❡r✌✠♥❡♥✌❡s ♣✡r✡ ✡ss❡❣✉r✡r q✉❡

✡ ❝r✠✡♥ç✡ q✉❡ ✌❡♥✌❡ ♦❜✌❡r ✡ ❝♦♥❞✠çã♦ ❞❡ r❡❢✉❣✠✡❞✡✱ ♦✉ q✉❡ s❡✖✡ ❝♦♥s✠✲

❞❡r✡❞✡ ❝♦♠♦ r❡❢✉❣✠✡❞✡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦ ❞✠r❡✠✌♦ ❡ ♦s ♣r♦❝❡❞✠♠❡♥✌♦s

✠♥✌❡r♥✡❝✠♦♥✡✠s ♦✉ ✠♥✌❡r♥♦s ✡♣❧✠❝á✈❡✠s✱ r❡❝❡❜✡✱ ✌✡♥✌♦ ♥♦ ❝✡s♦ ❞❡ ❡s✌✡r

s♦③✠♥❤✡ ❝♦♠♦ ✡❝♦♠♣✡♥❤✡❞✡ ♣♦r s❡✉s ♣✡✠s ♦✉ ♣♦r q✉✡❧q✉❡r ♦✉✌r✡ ♣❡s✲

s♦✡✱ ✡ ♣r♦✌❡çã♦ ❡ ✡ ✡ss✠s✌ê♥❝✠✡ ❤✉♠✡♥✠✌ár✠✡ ✡❞❡q✉✡❞✡s ✡ ❢✠♠ ❞❡ q✉❡

♣♦ss✡ ✉s✉❢r✉✠r ❞♦s ❞✠r❡✠✌♦s ❡♥✉♥❝✠✡❞♦s ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡ ❡♠

♦✉✌r♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ♦✉ ❞❡ ❝✡rá✌❡r

❤✉♠✡♥✠✌ár✠♦ ❞♦s q✉✡✠s ♦s ❝✠✌✡❞♦s ✎s✌✡❞♦s s❡✖✡♠ ♣✡r✌❡✳

✗✳ ✚✡r✡ ✌✡♥✌♦✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ❝♦♦♣❡r✡rã♦✱ ❞✡ ♠✡♥❡✠r✡ ❝♦♠♦ ✖✉❧❣✡✲

r❡♠ ✡♣r♦♣r✠✡❞✡✱ ❝♦♠ ✌♦❞♦s ♦s ❡s❢♦rç♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡ ❞❡♠✡✠s

♦r❣✡♥✠③✡çõ❡s ✠♥✌❡r❣♦✈❡r♥✡♠❡♥✌✡✠s ❝♦♠♣❡✌❡♥✌❡s✱ ♦✉ ♦r❣✡♥✠③✡çõ❡s ♥ã♦✲

✲❣♦✈❡r♥✡♠❡♥✌✡✠s q✉❡ ❝♦♦♣❡r❡♠ ❝♦♠ ✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ♥♦ s❡♥✌✠❞♦ ❞❡

♣r♦✌❡❣❡r ❡ ✡✖✉❞✡r ✡ ❝r✠✡♥ç✡ r❡❢✉❣✠✡❞✡✱ ❡ ❞❡ ❧♦❝✡❧✠③✡r s❡✉s ♣✡✠s ♦✉ ♦✉✌r♦s

♠❡♠❜r♦s ❞❡ s✉✡ ❢✡♠í❧✠✡ ✡ ❢✠♠ ❞❡ ♦❜✌❡r ✠♥❢♦r♠✡çõ❡s ♥❡❝❡ssár✠✡s q✉❡

♣❡r♠✠✌✡♠ s✉✡ r❡✉♥✠ã♦ ❝♦♠ ✡ ❢✡♠í❧✠✡✳ ✳✉✡♥❞♦ ♥ã♦ ❢♦r ♣♦ssí✈❡❧ ❧♦❝✡❧✠✲

③✡r ♥❡♥❤✉♠ ❞♦s ♣✡✠s ♦✉ ♠❡♠❜r♦s ❞✡ ❢✡♠í❧✠✡✱ s❡rá ❝♦♥❝❡❞✠❞✡ à ❝r✠✡♥ç✡

✡ ♠❡s♠✡ ♣r♦✌❡çã♦ ♦✉✌♦r❣✡❞✡ ✡ q✉✡❧q✉❡r ♦✉✌r✡ ❝r✠✡♥ç✡ ♣r✠✈✡❞✡ ♣❡r♠✡✲

♥❡♥✌❡ ♦✉ ✌❡♠♣♦r✡r✠✡♠❡♥✌❡ ❞❡ s❡✉ ✡♠❜✠❡♥✌❡ ❢✡♠✠❧✠✡r✱ s❡✖✡ q✉✡❧ ❢♦r ♦

♠♦✌✠✈♦✱ ❝♦♥❢♦r♠❡ ♦ ❡s✌✡❜❡❧❡❝✠❞♦ ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳



✷✶✽ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❘❡s✉♠♦ �❈r✐❛♥ç❛s❘❡❢✉❣✐❛✁❛s

Pr♦t❡çã♦ ❡s☎❡❝✐❛❧ s❡rá ✆❛✆❛ ☛s ❝r✐❛♥ç❛s r❡❢✉❣✐❛✆❛s ♦✉ ❜✉s❝❛♥✆♦ st❛t✉s ✆❡ r❡❢✉❣✐❛✆❛✱

❡ s❡rá ♦❜r✐❣❛çã♦ ❛ss✐st✐✲❧❛s✳

❡✚✡✙✙✜ ✁✂

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ q✉❡ ✡ ❝r✠✡♥ç✡ ♣♦r✌✡❞♦r✡ ❞❡ ❞❡❢✠❝✠✲

ê♥❝✠✡s ❢ís✠❝✡s ♦✉ ♠❡♥✌✡✠s ❞❡✈❡rá ❞❡s❢r✉✌✡r ❞❡ ✉♠✡ ✈✠❞✡ ♣❧❡♥✡ ❡ ❞❡❝❡♥✌❡

❡♠ ❝♦♥❞✠çõ❡s q✉❡ ❣✡r✡♥✌✡♠ s✉✡ ❞✠❣♥✠❞✡❞❡✱ ❢✡✈♦r❡ç✡♠ s✉✡ ✡✉✌♦♥♦♠✠✡

❡ ❢✡❝✠❧✠✌❡♠ s✉✡ ♣✡r✌✠❝✠♣✡çã♦ ✡✌✠✈✡ ♥✡ ❝♦♠✉♥✠❞✡❞❡✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ❞❡❢✠❝✠❡♥✌❡ ❞❡

r❡❝❡❜❡r ❝✉✠❞✡❞♦s ❡s♣❡❝✠✡✠s ❡✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦s r❡❝✉rs♦s ❞✠s♣♦♥í✈❡✠s ❡

s❡♠♣r❡ q✉❡ ✡ ❝r✠✡♥ç✡ ♦✉ s❡✉s r❡s♣♦♥sá✈❡✠s r❡✉♥✡♠ ✡s ❝♦♥❞✠çõ❡s r❡q✉❡✲

r✠❞✡s✱ ❡s✌✠♠✉❧✡rã♦ ❡ ✡ss❡❣✉r✡rã♦ ✡ ♣r❡s✌✡çã♦ ❞✡ ✡ss✠s✌ê♥❝✠✡ s♦❧✠❝✠✌✡❞✡

q✉❡ s❡✖✡ ✡❞❡q✉✡❞✡ ✡♦ ❡s✌✡❞♦ ❞✡ ❝r✠✡♥ç✡ ❡ às ❝✠r❝✉♥s✌â♥❝✠✡s ❞❡ s❡✉s ♣✡✠s

♦✉ ❞✡s ♣❡ss♦✡s ❡♥❝✡rr❡❣✡❞✡s ❞❡ s❡✉s ❝✉✠❞✡❞♦s✳

✸✳ ✒✌❡♥❞❡♥❞♦ às ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝✠✡✠s ❞✡ ❝r✠✡♥ç✡ ❞❡❢✠❝✠❡♥✌❡✱ ✡ ✡ss✠s✲

✌ê♥❝✠✡ ♣r❡s✌✡❞✡✱ ❝♦♥❢♦r♠❡ ❞✠s♣♦s✌♦ ♥♦ ♣✡rá❣r✡❢♦ ✗ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦✱

s❡rá ❣r✡✌✉✠✌✡ s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ❧❡✈✡♥❞♦✲s❡ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ✡ s✠✌✉✡✲

çã♦ ❡❝♦♥s♠✠❝✡ ❞♦s ♣✡✠s ♦✉ ❞✡s ♣❡ss♦✡s q✉❡ ❝✉✠❞✡♠ ❞✡ ❝r✠✡♥ç✡✱ ❡ ✈✠s✡rá

✡ ✡ss❡❣✉r✡r à ❝r✠✡♥ç✡ ❞❡❢✠❝✠❡♥✌❡ ♦ ✡❝❡ss♦ ❡❢❡✌✠✈♦ à ❡❞✉❝✡çã♦✱ à ❝✡♣✡❝✠✲

✌✡çã♦✱ ✡♦s s❡r✈✠ç♦s ❞❡ s✡ú❞❡✱ ✡♦s s❡r✈✠ç♦s ❞❡ r❡✡❜✠❧✠✌✡çã♦✱ à ♣r❡♣✡r✡çã♦

♣✡r✡ ♦ ❡♠♣r❡❣♦ ❡ às ♦♣♦r✌✉♥✠❞✡❞❡s ❞❡ ❧✡③❡r✱ ❞❡ ♠✡♥❡✠r✡ q✉❡ ✡ ❝r✠✡♥ç✡

✡✌✠♥✖✡ ✡ ♠✡✠s ❝♦♠♣❧❡✌✡ ✠♥✌❡❣r✡çã♦ s♦❝✠✡❧ ♣♦ssí✈❡❧ ❡ ♦ ♠✡✠♦r ❞❡s❡♥✈♦❧✲

✈✠♠❡♥✌♦ ✠♥❞✠✈✠❞✉✡❧ ❢✡❝✌í✈❡❧✱ ✠♥❝❧✉s✠✈❡ s❡✉ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❝✉❧✌✉r✡❧ ❡

❡s♣✠r✠✌✉✡❧✳

✹✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦♠♦✈❡rã♦✱ ❝♦♠ ❡s♣ír✠✌♦ ❞❡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r✲

♥✡❝✠♦♥✡❧✱ ✉♠ ✠♥✌❡r❝â♠❜✠♦ ✡❞❡q✉✡❞♦ ❞❡ ✠♥❢♦r♠✡çõ❡s ♥♦s ❝✡♠♣♦s ❞✡

✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡ ♣r❡✈❡♥✌✠✈✡ ❡ ❞♦ ✌r✡✌✡♠❡♥✌♦ ♠é❞✠❝♦✱ ♣s✠❝♦❧ó❣✠❝♦ ❡

❢✉♥❝✠♦♥✡❧ ❞✡s ❝r✠✡♥ç✡s ❞❡❢✠❝✠❡♥✌❡s✱ ✠♥❝❧✉s✠✈❡ ✡ ❞✠✈✉❧❣✡çã♦ ❞❡ ✠♥❢♦r♠✡✲

çõ❡s ✡ r❡s♣❡✠✌♦ ❞♦s ♠é✌♦❞♦s ❞❡ r❡✡❜✠❧✠✌✡çã♦ ❡ ❞♦s s❡r✈✠ç♦s ❞❡ ❡♥s✠♥♦ ❡

❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧✱ ❜❡♠ ❝♦♠♦ ♦ ✡❝❡ss♦ ✡ ❡ss✡ ✠♥❢♦r♠✡çã♦✱ ✡ ❢✠♠

❞❡ q✉❡ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣♦ss✡♠ ✡♣r✠♠♦r✡r s✉✡ ❝✡♣✡❝✠❞✡❞❡ ❡ s❡✉s ❝♦✲



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✶✾

♥❤❡❝✠♠❡♥✌♦s ❡ ✡♠♣❧✠✡r s✉✡ ❡①♣❡r✠ê♥❝✠✡ ♥❡ss❡s ❝✡♠♣♦s✳ ✘❡ss❡ s❡♥✌✠❞♦✱

s❡rã♦ ❧❡✈✡❞✡s ❡s♣❡❝✠✡❧♠❡♥✌❡ ❡♠ ❝♦♥✌✡ ✡s ♥❡❝❡ss✠❞✡❞❡s ❞♦s ♣✡ís❡s ❡♠

❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✳

❘❡s✉♠♦ �❈r✐❛♥ç❛s✂❡❢✐❝✐❡♥t❡s

❖ ✆✐r❡✐t♦ ✆❛s ❝r✐❛♥ç❛s ✆❡❢✐❝✐❡♥t❡s ❛ ❝✉✐✆❛✆♦s✱ ❡✆✉❝❛çã♦ ❡ tr❡✐♥❛♠❡♥t♦ ❡s☎❡❝✐❛✐s ☎❛r❛

❛❥✉✆á✲❧❛s ❛ ❝♦♥s❡❣✉✐r ❛ ♠❛✐♦r ✐♥✆❡☎❡♥✆✡♥❝✐❛ ☎♦ssí✈❡❧ ❡ ❧❡✈❛r ✉♠❛ ✈✐✆❛ ☎❧❡♥❛ ❡ ❛t✐✈❛

♥❛ s♦❝✐❡✆❛✆❡✳

❡✚✡✙✙✜ ✁✄

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ❞❡ ❣♦③✡r ❞♦ ♠❡✲

❧❤♦r ♣✡❞rã♦ ♣♦ssí✈❡❧ ❞❡ s✡ú❞❡ ❡ ❞♦s s❡r✈✠ç♦s ❞❡s✌✠♥✡❞♦s ✡♦ ✌r✡✌✡♠❡♥✌♦

❞✡s ❞♦❡♥ç✡s ❡ à r❡❝✉♣❡r✡çã♦ ❞✡ s✡ú❞❡ ✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❡♥✈✠❞✡rã♦

❡s❢♦rç♦s ♥♦ s❡♥✌✠❞♦ ❞❡ ✡ss❡❣✉r✡r q✉❡ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡ s❡ ✈❡✖✡ ♣r✠✈✡❞✡

❞❡ s❡✉ ❞✠r❡✠✌♦ ❞❡ ✉s✉❢r✉✠r ❞❡ss❡s s❡r✈✠ç♦s s✡♥✠✌ár✠♦s✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❣✡r✡♥✌✠rã♦ ✡ ♣❧❡♥✡ ✡♣❧✠❝✡çã♦ ❞❡ss❡ ❞✠r❡✠✌♦ ❡✱ ❡♠

❡s♣❡❝✠✡❧✱ ✡❞♦✌✡rã♦ ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ❝♦♠ ✈✠s✌✡s ✡✿

✡✮ r❡❞✉③✠r ✡ ♠♦r✌✡❧✠❞✡❞❡ ✠♥❢✡♥✌✠❧❀

❜✮ ✡ss❡❣✉r✡r ✡ ♣r❡s✌✡çã♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡ ❡ ❝✉✠❞✡❞♦s s✡♥✠✌á✲

r✠♦s ♥❡❝❡ssár✠♦s ✡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s✱ ❞✡♥❞♦ ê♥❢✡s❡ ✡♦s ❝✉✠❞✡❞♦s ❞❡

s✡ú❞❡❀

❝✮ ❝♦♠❜✡✌❡r ✡s ❞♦❡♥ç✡s ❡ ✡ ❞❡s♥✉✌r✠çã♦ ❞❡♥✌r♦ ❞♦ ❝♦♥✌❡①✌♦ ❞♦s ❝✉✠✲

❞✡❞♦s ❜ás✠❝♦s ❞❡ s✡ú❞❡ ♠❡❞✠✡♥✌❡✱ ✠♥✌❡r ✡❧✠✡✱ ✡ ✡♣❧✠❝✡çã♦ ❞❡ ✌❡❝♥♦❧♦✲

❣✠✡ ❞✠s♣♦♥í✈❡❧ ❡ ♦ ❢♦r♥❡❝✠♠❡♥✌♦ ❞❡ ✡❧✠♠❡♥✌♦s ♥✉✌r✠✌✠✈♦s ❡ ❞❡ á❣✉✡

♣♦✌á✈❡❧✱ ✌❡♥❞♦ ❡♠ ✈✠s✌✡ ♦s ♣❡r✠❣♦s ❡ r✠s❝♦s ❞✡ ♣♦❧✉✠çã♦ ✡♠❜✠❡♥✌✡❧❀

❞✮ ✡ss❡❣✉r✡r às ♠ã❡s ✡❞❡q✉✡❞✡ ✡ss✠s✌ê♥❝✠✡ ♣ré✲♥✡✌✡❧ ♣ós✲♥✡✌✡❧❀

❡✮ ✡ss❡❣✉r✡r q✉❡ ✌♦❞♦s ♦s s❡✌♦r❡s ❞✡ s♦❝✠❡❞✡❞❡✱ ❡ ❡♠ ❡s♣❡❝✠✡❧ ♦s

♣✡✠s ❡ ✡s ❝r✠✡♥ç✡s✱ ❝♦♥❤❡ç✡♠ ♦s ♣r✠♥❝í♣✠♦s ❜ás✠❝♦s ❞❡ s✡ú❞❡ ❡ ♥✉✲

✌r✠çã♦ ❞✡s ❝r✠✡♥ç✡s✱ ✡s ✈✡♥✌✡❣❡♥s ❞✡ ✡♠✡♠❡♥✌✡çã♦✱ ❞✡ ❤✠❣✠❡♥❡ ❡ ❞♦

s✡♥❡✡♠❡♥✌♦ ✡♠❜✠❡♥✌✡❧ ❡ ❞✡s ♠❡❞✠❞✡s ❞❡ ♣r❡✈❡♥çã♦ ❞❡ ✡❝✠❞❡♥✌❡s✱
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✌❡♥❤✡♠ ✡❝❡ss♦ à ❡❞✉❝✡çã♦ ♣❡r✌✠♥❡♥✌❡ ❡ r❡❝❡❜✡♠ ✡♣♦✠♦ ♣✡r✡ ✡ ✡♣❧✠✲

❝✡çã♦ ❞❡ss❡s ❝♦♥❤❡❝✠♠❡♥✌♦s❀

✠✮ ❞❡s❡♥✈♦❧✈❡r ✡ ✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡ ♣r❡✈❡♥✌✠✈✡✱ ✡ ♦r✠❡♥✌✡çã♦ ✡♦s

♣✡✠s ❡ ✡ ❡❞✉❝✡çã♦ ❡ s❡r✈✠ç♦s ❞❡ ♣❧✡♥❡✖✡♠❡♥✌♦ ❢✡♠✠❧✠✡r✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ❡❢✠❝✡③❡s ❡ ✡❞❡q✉✡✲

❞✡s ♣✡r✡ ✡❜♦❧✠r ♣rá✌✠❝✡s ✌r✡❞✠❝✠♦♥✡✠s q✉❡ s❡✖✡♠ ♣r❡✖✉❞✠❝✠✡✠s à s✡ú❞❡ ❞✡

❝r✠✡♥ç✡✳

✹✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ ♣r♦♠♦✈❡r ❡ ✠♥❝❡♥✌✠✈✡r ✡ ❝♦✲

♦♣❡r✡çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ❝♦♠ ✈✠s✌✡s ✡ ❧♦❣r✡r✱ ♣r♦❣r❡ss✠✈✡♠❡♥✌❡✱ ✡ ♣❧❡♥✡

❡❢❡✌✠✈✡çã♦ ❞♦ ❞✠r❡✠✌♦ r❡❝♦♥❤❡❝✠❞♦ ♥♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦✳ ✘❡ss❡ s❡♥✌✠❞♦✱

s❡rá ❞✡❞✡ ✡✌❡♥çã♦ ❡s♣❡❝✠✡❧ às ♥❡❝❡ss✠❞✡❞❡s ❞♦s ♣✡ís❡s ❡♠ ❞❡s❡♥✈♦❧✈✠✲

♠❡♥✌♦✳

❘❡s✉♠♦ � ❙❛ú✁❡ ❡ ❙❡r✈✐ç♦s ❘❡❧❛❝✐♦♥❛✁♦s

❖ ✆✐r❡✐t♦ ❛♦ ♠❛✐s ❛❧t♦ ♥í✈❡❧ ✆❡ s❛❛✆❡ ☎♦ssí✈❡❧ ❡ ❛❝❡ss♦ ❛♦s s❡r✈✐ç♦s ♠♦✆✐❝♦s ❡ ✆❡

s❛❛✆❡✱ ❝♦♠ ✡♥❢❛s❡ ❡s☎❡❝✐❛❧ ♥❛ ♠❡✆✐❝✐♥❛ ☎r❡✈❡♥t✐✈❛✱ ❡✆✉❝❛çã♦ s♦❜r❡ s❛❛✆❡ ☎❛❜❧✐❝❛ ❡

r❡✆✉çã♦ ✆❛ ♠♦rt❛❧✐✆❛✆❡ ✐♥❢❛♥t✐❧✳ ❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ tr❛❜❛❧✟❛r ☎❛r❛ ❛ ❛❜♦❧✐çã♦

✆❡ ☎rát✐❝❛s tr❛✆✐❝✐♦♥❛✐s ♥♦❝✐✈❛s✳ ✳♥❢❛s❡ ♦ ❝♦❧♦❝❛✆❛ ♥❛ ♥❡❝❡ss✐✆❛✆❡ ✆❡ ❝♦♦☎❡r❛çã♦

✐♥t❡r♥❛❝✐♦♥❛❧ ☎❛r❛ ❛ss❡❣✉r❛r ❡st❡ ✆✐r❡✐t♦✳

❡✚✡✙✙✜ ✁✥

✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞❡ ✉♠✡ ❝r✠✡♥ç✡ q✉❡ ✌❡♥❤✡

s✠❞♦ ✠♥✌❡r♥✡❞✡ ❡♠ ✉♠ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✌❡♥✌❡s

♣✡r✡ ❢✠♥s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♣r♦✌❡çã♦ ♦✉ ✌r✡✌✡♠❡♥✌♦ ❞❡ s✡ú❞❡ ❢ís✠❝✡ ♦✉

♠❡♥✌✡❧ ✡ ✉♠ ❡①✡♠❡ ♣❡r✠ó❞✠❝♦ ❞❡ ✡✈✡❧✠✡çã♦ ❞♦ ✌r✡✌✡♠❡♥✌♦ ✡♦ q✉✡❧ ❡s✌á

s❡♥❞♦ s✉❜♠❡✌✠❞✡ ❡ ❞❡ ✌♦❞♦s ♦s ❞❡♠✡✠s ✡s♣❡❝✌♦s r❡❧✡✌✠✈♦s à s✉✡ ✠♥✌❡r✲

♥✡çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✷✶

❘❡s✉♠♦ �❘❡❛✈❛❧✐❛çã♦✄❡r✐ó✁✐❝❛ ✁❛s❈r✐❛♥ç❛s❈♦❧♦❝❛✁❛s ❡♠❋❛♠í❧✐❛s♦❡♠♠♦rár✐❛s

♦✉ ✄❡r♠❛♥❡♥t❡s ♦✉ ❡♠ ■♥st✐t✉✐çõ❡s

❖ ✆✐r❡✐t♦ ✆❛s ❝r✐❛♥ç❛s ❝♦❧♦❝❛✆❛s✱ ☎❡❧♦ ✂st❛✆♦✱ ❡♠ ❢❛♠í❧✐❛s t❡♠☎♦rár✐❛s ♦✉ ☎❡r♠❛✲

♥❡♥t❡s✱ ♦✉ ❡♠ ✐♥st✐t✉✐çõ❡s ❡♠ ✈✐rt✉✆❡ ✆❡ ♠❡❧✟♦r❡s ❝♦♥✆✐çõ❡s ✆❡ ❝✉✐✆❛✆♦s✱ ☎r♦t❡çã♦

♦✉ tr❛t❛♠❡♥t♦✱ ✆❡ t❡r❡♠ ❡st❛ ❝♦❧♦❝❛çã♦ r❡❛✈❛❧✐❛✆❛ r❡❣✉❧❛r♠❡♥t❡✳

❡✚✡✙✙✜ ✁�

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡rã♦ ✡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s ♦ ❞✠r❡✠✌♦ ❞❡

✉s✉❢r✉✠r ❞✡ ♣r❡✈✠❞ê♥❝✠✡ s♦❝✠✡❧✱ ✠♥❝❧✉s✠✈❡ ❞♦ s❡❣✉r♦ s♦❝✠✡❧✱ ❡ ✡❞♦✌✡rã♦ ✡s

♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ❧♦❣r✡r ✡ ♣❧❡♥✡ ❝♦♥s❡❝✉çã♦ ❞❡ss❡ ❞✠r❡✠✌♦✱ ❡♠

❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ s✉✡ ❧❡❣✠s❧✡çã♦ ♥✡❝✠♦♥✡❧✳

✗✳ ✜s ❜❡♥❡❢í❝✠♦s ❞❡✈❡rã♦ s❡r ❝♦♥❝❡❞✠❞♦s✱ q✉✡♥❞♦ ♣❡r✌✠♥❡♥✌❡s✱ ❧❡✈✡♥❞♦✲

✲s❡ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ♦s r❡❝✉rs♦s ❡ ✡ s✠✌✉✡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞✡s ♣❡ss♦✡s

r❡s♣♦♥sá✈❡✠s ♣❡❧♦ s❡✉ s✉s✌❡♥✌♦✱ ❜❡♠ ❝♦♠♦ q✉✡❧q✉❡r ♦✉✌r✡ ❝♦♥s✠❞❡r✡çã♦

❝✡❜í✈❡❧ ♥♦ ❝✡s♦ ❞❡ ✉♠✡ s♦❧✠❝✠✌✡çã♦ ❞❡ ❜❡♥❡❢í❝✠♦s ❢❡✠✌✡ ♣❡❧✡ ❝r✠✡♥ç✡ ♦✉

❡♠ s❡✉ ♥♦♠❡✳

❘❡s✉♠♦ � ✄r❡✈✐✁ê♥❝✐❛ ❙♦❝✐❛❧

❖ ✆✐r❡✐t♦ ✆❛s ❝r✐❛♥ç❛s ✆❡ s❡ ❜❡♥❡❢✐❝✐❛r❡♠ ✆❛ ☎r❡✈✐✆✡♥❝✐❛ s♦❝✐❛❧ ✳

❡✚✡✙✙✜ ✁✁

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞❡ ✌♦❞✡ ❝r✠✡♥ç✡ ✡ ✉♠ ♥í✈❡❧

❞❡ ✈✠❞✡ ✡❞❡q✉✡❞♦ ✡♦ s❡✉ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱ ♠❡♥✌✡❧✱ ❡s♣✠r✠✌✉✡❧✱

♠♦r✡❧ ❡ s♦❝✠✡❧✳

✗✳ ✟✡❜❡ ✡♦s ♣✡✠s✱ ♦✉ ✡ ♦✉✌r✡s ♣❡ss♦✡s ❡♥❝✡rr❡❣✡❞✡s✱ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡

♣r✠♠♦r❞✠✡❧ ❞❡ ♣r♦♣✠❝✠✡r✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ s✉✡s ♣♦ss✠❜✠❧✠❞✡❞❡s ❡ ♠❡✠♦s

❢✠♥✡♥❝❡✠r♦s✱ ✡s ❝♦♥❞✠çõ❡s ❞❡ ✈✠❞✡ ♥❡❝❡ssár✠✡s ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞✡

❝r✠✡♥ç✡✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s ❝♦♥❞✠çõ❡s ♥✡❝✠♦♥✡✠s ❡ ❞❡♥✌r♦

❞❡ s✉✡s ♣♦ss✠❜✠❧✠❞✡❞❡s✱ ✡❞♦✌✡rã♦ ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ✡ ❢✠♠ ❞❡ ✡✖✉✲



✷✷✷ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❞✡r ♦s ♣✡✠s ❡ ♦✉✌r✡s ♣❡ss♦✡s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❝r✠✡♥ç✡ ✡ ✌♦r♥✡r ❡❢❡✌✠✈♦

❡ss❡ ❞✠r❡✠✌♦ ❡✱ ❝✡s♦ ♥❡❝❡ssár✠♦✱ ♣r♦♣♦r❝✠♦♥✡rã♦ ✡ss✠s✌ê♥❝✠✡ ♠✡✌❡r✠✡❧ ❡

♣r♦❣r✡♠✡s ❞❡ ✡♣♦✠♦✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥♦ q✉❡ ❞✠③ r❡s♣❡✠✌♦ à ♥✉✌r✠çã♦✱ ✡♦

✈❡s✌✉ár✠♦ ❡ à ❤✡❜✠✌✡çã♦✳

✹✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✌♦♠✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡❞❡q✉✡❞✡s ♣✡r✡ ✡s✲

s❡❣✉r✡r ♦ ♣✡❣✡♠❡♥✌♦ ❞✡ ♣❡♥sã♦ ✡❧✠♠❡♥✌í❝✠✡ ♣♦r ♣✡r✌❡ ❞♦s ♣✡✠s ♦✉ ❞❡

♦✉✌r✡s ♣❡ss♦✡s ❢✠♥✡♥❝❡✠r✡♠❡♥✌❡ r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❝r✠✡♥ç✡✱ q✉❡r r❡s✠✲

❞✡♠ ♥♦ ✎s✌✡❞♦ ✚✡r✌❡ q✉❡r ♥♦ ❡①✌❡r✠♦r✳ ✘❡ss❡ s❡♥✌✠❞♦✱ q✉✡♥❞♦ ✡ ♣❡ss♦✡

q✉❡ ❞❡✌é♠ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❢✠♥✡♥❝❡✠r✡ ♣❡❧✡ ❝r✠✡♥ç✡ r❡s✠❞✠r ❡♠ ✎s✌✡❞♦

❞✠❢❡r❡♥✌❡ ❞✡q✉❡❧❡ ♦♥❞❡ ♠♦r✡ ✡ ❝r✠✡♥ç✡✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦♠♦✈❡rã♦

✡ ✡❞❡sã♦ ✡ ✡❝♦r❞♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ♦✉ ✡ ❝♦♥❝❧✉sã♦ ❞❡ ✌✡✠s ✡❝♦r❞♦s✱ ❜❡♠

❝♦♠♦ ✡ ✡❞♦çã♦ ❞❡ ♦✉✌r✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s✳

❘❡s✉♠♦ � ✄❛✁rã♦ ✁❡❡✐✁❛

❖ ✆✐r❡✐t♦ ✆❛s ❝r✐❛♥ç❛s ✆✡ s❡ ❜❡♥❡❢✐❝✐❛r❡♠ ✆❡ ✉♠ ☎❛✆rã♦ ✆❡ ✈✐✆❛ ❛✆❡✠✉❛✆♦✱ ❛ r❡s☎♦♥✲

s❛❜✐❧✐✆❛✆❡ ☎r✐♠ár✐❛ ✆♦s ☎❛✐s ❡♠ ☎r♦✈❡r ❡st❡ ☎❛✆rã♦ ❡ ♦ ✆❡✈❡r ✆♦ ✂st❛✆♦ ✆❡ ❛ss❡❣✉r❛r

✠✉❡ ❡st❛ r❡s☎♦♥s❛❜✐❧✐✆❛✆❡ s❡❥❛ ❝✉♠☎rí✈❡❧ ❡ ❝✉♠☎r✐✆❛✳

❡✚✡✙✙✜ ✁✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ à ❡❞✉❝✡çã♦ ❡✱

✡ ❢✠♠ ❞❡ q✉❡ ❡❧✡ ♣♦ss✡ ❡①❡r❝❡r ♣r♦❣r❡ss✠✈✡♠❡♥✌❡ ❡ ❡♠ ✠❣✉✡❧❞✡❞❡ ❞❡

❝♦♥❞✠çõ❡s ❡ss❡ ❞✠r❡✠✌♦✱ ❞❡✈❡rã♦ ❡s♣❡❝✠✡❧♠❡♥✌❡✿

✡✮ ✌♦r♥✡r ♦ ❡♥s✠♥♦ ♣r✠♠ár✠♦ ♦❜r✠❣✡✌ór✠♦ ❡ ❞✠s♣♦♥í✈❡❧ ❣r✡✌✉✠✌✡♠❡♥✌❡

♣✡r✡ ✌♦❞♦s❀

❜✮ ❡s✌✠♠✉❧✡r ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ❡♥s✠♥♦ s❡❝✉♥❞ár✠♦ ❡♠ s✉✡s

❞✠❢❡r❡♥✌❡s ❢♦r♠✡s✱ ✠♥❝❧✉s✠✈❡ ♦ ❡♥s✠♥♦ ❣❡r✡❧ ❡ ♣r♦❢✠ss✠♦♥✡❧✠③✡♥✌❡✱

✌♦r♥✡♥❞♦✲♦ ❞✠s♣♦♥í✈❡❧ ❡ ✡❝❡ssí✈❡❧ ✡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s✱ ❡ ✡❞♦✌✡r ♠❡✲

❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ✌✡✠s ❝♦♠♦ ✡ ✠♠♣❧✡♥✌✡çã♦ ❞♦ ❡♥s✠♥♦ ❣r✡✌✉✠✌♦ ❡ ✡

❝♦♥❝❡ssã♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ ❢✠♥✡♥❝❡✠r✡ ❡♠ ❝✡s♦ ❞❡ ♥❡❝❡ss✠❞✡❞❡❀

❝✮ ✌♦r♥✡r ♦ ❡♥s✠♥♦ s✉♣❡r✠♦r ✡❝❡ssí✈❡❧ ✡ ✌♦❞♦s ❝♦♠ ❜✡s❡ ♥✡ ❝✡♣✡❝✠❞✡✲

❞❡ ❡ ♣♦r ✌♦❞♦s ♦s ♠❡✠♦s ✡❞❡q✉✡❞♦s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✷✸

❞✮ ✌♦r♥✡r ✡ ✠♥❢♦r♠✡çã♦ ❡ ✡ ♦r✠❡♥✌✡çã♦ ❡❞✉❝✡❝✠♦♥✡✠s ❡ ♣r♦❢✠ss✠♦♥✡✠s

❞✠s♣♦♥í✈❡✠s ❡ ✡❝❡ssí✈❡✠s ✡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s❀

❡✮ ✡❞♦✌✡r ♠❡❞✠❞✡s ♣✡r✡ ❡s✌✠♠✉❧✡r ✡ ❢r❡qqê♥❝✠✡ r❡❣✉❧✡r às ❡s❝♦❧✡s ❡

✡ r❡❞✉çã♦ ❞♦ í♥❞✠❝❡ ❞❡ ❡✈✡sã♦ ❡s❝♦❧✡r✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ✡ss❡✲

❣✉r✡r q✉❡ ✡ ❞✠s❝✠♣❧✠♥✡ ❡s❝♦❧✡r s❡✖✡ ♠✠♥✠s✌r✡❞✡ ❞❡ ♠✡♥❡✠r✡ ❝♦♠♣✡✌í✈❡❧

❝♦♠ ✡ ❞✠❣♥✠❞✡❞❡ ❤✉♠✡♥✡ ❞✡ ❝r✠✡♥ç✡ ❡ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ♣r❡✲

s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦♠♦✈❡rã♦ ❡ ❡s✌✠♠✉❧✡rã♦ ✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♥✡✲

❝✠♦♥✡❧ ❡♠ q✉❡s✌õ❡s r❡❧✡✌✠✈✡s à ❡❞✉❝✡çã♦✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✈✠s✡♥❞♦ ✡ ❝♦♥✲

✌r✠❜✉✠r ♣✡r✡ ✡ ❡❧✠♠✠♥✡çã♦ ❞✡ ✠❣♥♦râ♥❝✠✡ ❡ ❞♦ ✡♥✡❧❢✡❜❡✌✠s♠♦ ♥♦ ♠✉♥❞♦

❡ ❢✡❝✠❧✠✌✡r ♦ ✡❝❡ss♦ ✡♦s ❝♦♥❤❡❝✠♠❡♥✌♦s ❝✠❡♥✌í❢✠❝♦s ❡ ✌é❝♥✠❝♦s ❡ ✡♦s ♠é✲

✌♦❞♦s ♠♦❞❡r♥♦s ❞❡ ❡♥s✠♥♦✳ ✒ ❡ss❡ r❡s♣❡✠✌♦✱ s❡rá ❞✡❞✡ ✡✌❡♥çã♦ ❡s♣❡❝✠✡❧

às ♥❡❝❡ss✠❞✡❞❡s ❞♦s ♣✡ís❡s ❡♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✳

❘❡s✉♠♦ � ❊✁✉❝❛çã♦

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ☛ ❡✆✉❝❛çã♦✱ ❡ ♦ ✆❡✈❡r ✆♦ ✂st❛✆♦ ✆❡ ❛ss❡❣✉r❛r ✠✉❡ ❛♦ ♠❡♥♦s ❛

❡✆✉❝❛çã♦ ☎r✐♠ár✐❛ s❡❥❛ ❣r❛t✉✐t❛ ❡ ❝♦♠☎✉❧sór✐❛✳ ❆ ❛✆♠✐♥✐str❛çã♦ ✆❛ ✆✐s❝✐☎❧✐♥❛ ❡s❝♦❧❛r

✆❡✈❡rá r❡❢❧❡t✐r ❛ ✆✐❣♥✐✆❛✆❡ ✟✉♠❛♥❛ ✆❛ ❝r✐❛♥ç❛✳ ✳♥❢❛s❡ ♦ ❝♦❧♦❝❛✆❛ ♥❛ ♥❡❝❡ss✐✆❛✆❡ ✆❛

❝♦♦☎❡r❛çã♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ☎❛r❛ ❛ss❡❣✉r❛r ❡st❡ ✆✐r❡✐t♦✳

❡✚✡✙✙✜ ✁✜

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ q✉❡ ✡ ❡❞✉❝✡çã♦ ❞✡ ❝r✠✡♥ç✡ ❞❡✈❡rá

❡s✌✡r ♦r✠❡♥✌✡❞✡ ♥♦ s❡♥✌✠❞♦ ❞❡✿

✡✮ ❞❡s❡♥✈♦❧✈❡r ✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱ ✡s ✡♣✌✠❞õ❡s ❡ ✡ ❝✡♣✡❝✠❞✡❞❡ ♠❡♥✌✡❧

❡ ❢ís✠❝✡ ❞✡ ❝r✠✡♥ç✡ ❡♠ ✌♦❞♦ ♦ s❡✉ ♣♦✌❡♥❝✠✡❧❀

❜✮ ✠♠❜✉✠r ♥✡ ❝r✠✡♥ç✡ ♦ r❡s♣❡✠✌♦ ✡♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ às ❧✠❜❡r❞✡✲

❞❡s ❢✉♥❞✡♠❡♥✌✡✠s✱ ❜❡♠ ❝♦♠♦ ✡♦s ♣r✠♥❝í♣✠♦s ❝♦♥s✡❣r✡❞♦s ♥✡ ✟✡r✌✡

❞✡s ✘✡çõ❡s ✳♥✠❞✡s❀



✷✷✹ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊■❚❖❙ ❉❆ ❈❘■❆◆➬❆

❝✮ ✠♠❜✉✠r ♥✡ ❝r✠✡♥ç✡ ♦ r❡s♣❡✠✌♦ ✡♦s s❡✉s ♣✡✠s✱ à s✉✡ ♣ró♣r✠✡ ✠❞❡♥✌✠✲

❞✡❞❡ ❝✉❧✌✉r✡❧✱ ✡♦ s❡✉ ✠❞✠♦♠✡ ❡ s❡✉s ✈✡❧♦r❡s✱ ✡♦s ✈✡❧♦r❡s ♥✡❝✠♦♥✡✠s

❞♦ ♣✡ís ❡♠ q✉❡ r❡s✠❞❡✱ ✡♦s ❞♦ ❡✈❡♥✌✉✡❧ ♣✡ís ❞❡ ♦r✠❣❡♠✱ ❡ ✡♦s ❞✡s

❝✠✈✠❧✠③✡çõ❡s ❞✠❢❡r❡♥✌❡s ❞✡ s✉✡❀

❞✮ ♣r❡♣✡r✡r ✡ ❝r✠✡♥ç✡ ♣✡r✡ ✡ss✉♠✠r ✉♠✡ ✈✠❞✡ r❡s♣♦♥sá✈❡❧ ♥✉♠✡

s♦❝✠❡❞✡❞❡ ❧✠✈r❡✱ ❝♦♠ ❡s♣ír✠✌♦ ❞❡ ❝♦♠♣r❡❡♥sã♦✱ ♣✡③✱ ✌♦❧❡râ♥❝✠✡✱

✠❣✉✡❧❞✡❞❡ ❞❡ s❡①♦s ❡ ✡♠✠③✡❞❡ ❡♥✌r❡ ✌♦❞♦s ♦s ♣♦✈♦s✱ ❣r✉♣♦s é✌♥✠❝♦s✱

♥✡❝✠♦♥✡✠s ❡ r❡❧✠❣✠♦s♦s✱ ❡ ♣❡ss♦✡s ❞❡ ♦r✠❣❡♠ ✠♥❞í❣❡♥✡❀

❡✮ ✠♠❜✉✠r ♥✡ ❝r✠✡♥ç✡ ♦ r❡s♣❡✠✌♦ ✡♦ ♠❡✠♦ ✡♠❜✠❡♥✌❡✳

✗✳ ✘✡❞✡ ❞♦ ❞✠s♣♦s✌♦ ♥♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦ ♦✉ ♥♦ ✒r✌✠❣♦ ✗✔ s❡rá ✠♥✌❡r♣r❡✲

✌✡❞♦ ❞❡ ♠♦❞♦ ✡ r❡s✌r✠♥❣✠r ✡ ❧✠❜❡r❞✡❞❡ ❞♦s ✠♥❞✠✈í❞✉♦s ♦✉ ❞✡s ❡♥✌✠❞✡❞❡s

❞❡ ❝r✠✡r ❡ ❞✠r✠❣✠r ✠♥s✌✠✌✉✠çõ❡s ❞❡ ❡♥s✠♥♦✱ ❞❡s❞❡ q✉❡ s❡✖✡♠ r❡s♣❡✠✌✡❞♦s

♦s ♣r✠♥❝í♣✠♦s ❡♥✉♥❝✠✡❞♦s ♥♦ ♣✡rá❣r✡❢♦ ✕ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦ ❡ q✉❡ ✡

❡❞✉❝✡çã♦ ♠✠♥✠s✌r✡❞✡ ❡♠ ✌✡✠s ✠♥s✌✠✌✉✠çõ❡s ❡s✌❡✖✡ ✡❝♦r❞❡ ❝♦♠ ♦s ♣✡❞rõ❡s

♠í♥✠♠♦s ❡s✌✡❜❡❧❡❝✠❞♦s ♣❡❧♦ ✎s✌✡❞♦✳

❘❡s✉♠♦ �▼❡t❛s ✁❛ ❊✁✉❝❛çã♦

❖ r❡❝♦♥✟❡❝✐♠❡♥t♦ ☎♦r ☎❛rt❡ ✆♦ ✂st❛✆♦ ✆❡ ✠✉❡ ❛ ❡✆✉❝❛çã♦ ✆❡✈❡rá s❡r ✆✐r✐❣✐✆❛ ❛♦ ✆❡✲

s❡♥✈♦❧✈✐♠❡♥t♦ ✆❛ ☎❡rs♦♥❛❧✐✆❛✆❡ ❡ ✆♦s t❛❧❡♥t♦s ✆❛ ❝r✐❛♥ç❛✱ ☎r❡☎❛r❛♥✆♦ ❛ ❝r✐❛♥ç❛ ☎❛r❛

✉♠❛ ✈✐✆❛ ❛✆✉❧t❛ ❛t✐✈❛✱ ❢♦♠❡♥t❛♥✆♦ ♦ r❡s☎❡✐t♦ ☎❡❧♦s ✆✐r❡✐t♦s ✟✉♠❛♥♦s ❜ás✐❝♦s ❡ ☎❡❧♦s

✈❛❧♦r❡s ❝✉❧t✉r❛✐s ❡ ♥❛❝✐♦♥❛✐s ✆❛ ☎ró☎r✐❛ ❝r✐❛♥ç❛ ❛ss✐♠ ❝♦♠♦ ✆♦s ♦✉tr♦s✳

❡✚✡✙✙✜ ✂☛

✕✳ ✘♦s ✎s✌✡❞♦s ✚✡r✌❡s ♦♥❞❡ ❡①✠s✌✡♠ ♠✠♥♦r✠✡s é✌♥✠❝✡s✱ r❡❧✠❣✠♦s✡s ♦✉

❧✠♥❣qís✌✠❝✡s✱ ♦✉ ♣❡ss♦✡s ❞❡ ♦r✠❣❡♠ ✠♥❞í❣❡♥✡✱ ♥ã♦ s❡rá ♥❡❣✡❞♦ ✡ ✉♠✡

❝r✠✡♥ç✡ q✉❡ ♣❡r✌❡♥ç✡ ✡ ✌✡✠s ♠✠♥♦r✠✡s ♦✉ q✉❡ s❡✖✡ ✠♥❞í❣❡♥✡ ♦ ❞✠r❡✠✌♦ ❞❡✱

❡♠ ❝♦♠✉♥✠❞✡❞❡ ❝♦♠ ♦s ❞❡♠✡✠s ♠❡♠❜r♦s ❞❡ s❡✉ ❣r✉♣♦✱ ✌❡r s✉✡ ♣ró✲

♣r✠✡ ❝✉❧✌✉r✡✱ ♣r♦❢❡ss✡r ♦✉ ♣r✡✌✠❝✡r s✉✡ ♣ró♣r✠✡ r❡❧✠❣✠ã♦ ♦✉ ✉✌✠❧✠③✡r s❡✉

♣ró♣r✠♦ ✠❞✠♦♠✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✷✺

❘❡s✉♠♦ �❈r✐❛♥ç❛s ✁❡ ✄♦♠✉❧❛çõ❡s▼✐♥♦r✐tár✐❛s ♦✉ ■♥✁í❣❡♥❛s

❖ ✆✐r❡✐t♦ ✆❡ ❝r✐❛♥ç❛s ✆❡ ❝♦♠✉♥✐✆❛✆❡s ♠✐♥♦r✐tár✐❛s ❡ ✆❡ ☎♦☎✉❧❛çõ❡s ✐♥✆í❣❡♥❛s ✆❡

✈✐✈❡r ✆❡♥tr♦ ✆❡ s✉❛ ☎ró☎r✐❛ ❝✉❧t✉r❛ ❡ ✆❡ ☎r❛t✐❝❛r s✉❛ ☎ró☎r✐❛ r❡❧✐❣✐ã♦ ❡ ❧í♥❣✉❛✳

❡✚✡✙✙✜ ✂✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ✡♦ ❞❡s❝✡♥s♦ ❡

✡♦ ❧✡③❡r✱ ✡♦ ❞✠✈❡r✌✠♠❡♥✌♦ ❡ às ✡✌✠✈✠❞✡❞❡s r❡❝r❡✡✌✠✈✡s ♣ró♣r✠✡s ❞✡ ✠❞✡❞❡✱

❜❡♠ ❝♦♠♦ à ❧✠✈r❡ ♣✡r✌✠❝✠♣✡çã♦ ♥✡ ✈✠❞✡ ❝✉❧✌✉r✡❧ ❡ ✡r✌ís✌✠❝✡✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦♠♦✈❡rã♦ ♦♣♦r✌✉♥✠❞✡❞❡s ✡❞❡q✉✡❞✡s ♣✡r✡ q✉❡

✡ ❝r✠✡♥ç✡✱ ❡♠ ❝♦♥❞✠çõ❡s ❞❡ ✠❣✉✡❧❞✡❞❡✱ ♣✡r✌✠❝✠♣❡ ♣❧❡♥✡♠❡♥✌❡ ❞✡ ✈✠❞✡

❝✉❧✌✉r✡❧✱ ✡r✌ís✌✠❝✡✱ r❡❝r❡✡✌✠✈✡ ❡ ❞❡ ❧✡③❡r✳

❘❡s✉♠♦ �▲❛③❡r✱❘❡❝r❡❛çã♦ ❛❆t✐✈✐✁❛✁❡s❈✉❧t✉r❛✐s

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ❛♦ ❥❛③❡r✱ ☛ r❡❝r❡❛çã♦ ❡ ☛ ☎❛rt✐❝✐☎❛çã♦ ❡♠ ❛t✐✈✐✆❛✆❡s ❝✉❧t✉r❛✐s ❡

❛rtíst✐❝❛s✳

❡✚✡✙✙✜ ✂✁

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ❞❡ ❡s✌✡r ♣r♦✌❡❣✠✲

❞✡ ❝♦♥✌r✡ ✡ ❡①♣❧♦r✡çã♦ ❡❝♦♥s♠✠❝✡ ❡ ❝♦♥✌r✡ ♦ ❞❡s❡♠♣❡♥❤♦ ❞❡ q✉✡❧q✉❡r

✌r✡❜✡❧❤♦ q✉❡ ♣♦ss✡ s❡r ♣❡r✠❣♦s♦ ♦✉ ✠♥✌❡r❢❡r✠r ❡♠ s✉✡ ❡❞✉❝✡çã♦✱ ♦✉ q✉❡

s❡✖✡ ♥♦❝✠✈♦ ♣✡r✡ s✉✡ s✡ú❞❡ ♦✉ ♣✡r✡ s❡✉ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❢ís✠❝♦✱ ♠❡♥✌✡❧✱

❡s♣✠r✠✌✉✡❧✱ ♠♦r✡❧ ♦✉ s♦❝✠✡❧✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ♠❡❞✠❞✡s ❧❡❣✠s❧✡✌✠✈✡s✱ s♦❝✠✡✠s ❡ ❡❞✉❝✡✲

❝✠♦♥✡✠s ❝♦♠ ✈✠s✌✡s ✡ ✡ss❡❣✉r✡r ✡ ✡♣❧✠❝✡çã♦ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦ ✳ ✟♦♠

✌✡❧ ♣r♦♣ós✠✌♦✱ ❡ ❧❡✈✡♥❞♦ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ✡s ❞✠s♣♦s✠çõ❡s ♣❡r✌✠♥❡♥✌❡s

❞❡ ♦✉✌r♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ❞❡✈❡rã♦✱ ❡♠

♣✡r✌✠❝✉❧✡r✿

✡✮ ❡s✌✡❜❡❧❡❝❡r ✉♠✡ ✠❞✡❞❡ ♦✉ ✠❞✡❞❡s ♠í♥✠♠✡s ♣✡r✡ ✡ ✡❞♠✠ssã♦ ❡♠

❡♠♣r❡❣♦❀
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❜✮ ❡s✌✡❜❡❧❡❝❡r r❡❣✉❧✡♠❡♥✌✡çã♦ ✡♣r♦♣r✠✡❞✡ r❡❧✡✌✠✈✡ ✡ ❤♦rár✠♦s ❡ ❝♦♥✲

❞✠çõ❡s ❞❡ ❡♠♣r❡❣♦❀

❝✮ ❡s✌✡❜❡❧❡❝❡r ♣❡♥✡❧✠❞✡❞❡s ♦✉ ♦✉✌r✡s s✡♥çõ❡s ✡♣r♦♣r✠✡❞✡s ✡ ❢✠♠ ❞❡

✡ss❡❣✉r✡r ♦ ❝✉♠♣r✠♠❡♥✌♦ ❡❢❡✌✠✈♦ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦✳

❘❡s✉♠♦ �♦r❛❜❛❧❤♦ ✁❛❈r✐❛♥ç❛

❆ ♦❜r✐❣❛çã♦ ✆♦✂st❛✆♦ ✆❡ ☎r♦t❡❣❡r ❛ ❝r✐❛♥ç❛ ✆♦ tr❛❜❛❧✟♦ ✠✉❡ ❝♦♥st✐t✉✐ ✉♠❛ ❛♠❡❛ç❛ ☛

s✉❛ s❛❛✆❡✱ ☛ s✉❛ ❡✆✉❝❛çã♦ ♦✉ ❛♦ s❡✉ ✆❡s❡♥✈♦❧✈✐♠❡♥t♦✱ ✆❡ ❡st❛❜❡❧❡❝❡r ✐✆❛✆❡s ♠í♥✐♠❛s

☎❛r❛ ♦ ❡♠☎r❡❣♦ ❡ ✆❡ r❡❣✉❧❛♠❡♥t❛r ❛s ❝♦♥✆✐çõ❡s ✆❡ tr❛❜❛❧✟♦✳

❡✚✡✙✙✜ ✂✂

✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s✱ ✠♥❝❧✉s✠✈❡

♠❡❞✠❞✡s ❧❡❣✠s❧✡✌✠✈✡s✱ ✡❞♠✠♥✠s✌r✡✌✠✈✡s✱ s♦❝✠✡✠s ❡ ❡❞✉❝✡❝✠♦♥✡✠s✱ ♣✡r✡ ♣r♦✲

✌❡❣❡r ✡ ❝r✠✡♥ç✡ ❝♦♥✌r✡ ♦ ✉s♦ ✠❧í❝✠✌♦ ❞❡ ❞r♦❣✡s ❡ s✉❜s✌â♥❝✠✡s ♣s✠❝♦✌ró✲

♣✠❝✡s ❞❡s❝r✠✌✡s ♥♦s ✌r✡✌✡❞♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ♣❡r✌✠♥❡♥✌❡s ❡ ♣✡r✡ ✠♠♣❡❞✠r

q✉❡ ❝r✠✡♥ç✡s s❡✖✡♠ ✉✌✠❧✠③✡❞✡s ♥✡ ♣r♦❞✉çã♦ ❡ ♥♦ ✌rá❢✠❝♦ ✠❧í❝✠✌♦ ❞❡ss✡s

s✉❜s✌â♥❝✠✡s ✳

❘❡s✉♠♦ �❆❜✉s♦ ✁❡✂r♦❣❛s

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ☛ ☎r♦t❡çã♦ ❝♦♥tr❛ ♦ ✉s♦ ✆❡ ♥❛r❝ót✐❝♦s ❡ ☎s✐❝♦tró☎✐❝♦s✱ ❜❡♠ ❝♦♠♦

❝♦♥tr❛ ♦ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥❛ ☎r♦✆✉çã♦ ♦✉ ♥❛ ✆✐str✐❜✉✐çã♦ ✆♦s ♠❡s♠♦s✳

❡✚✡✙✙✜ ✂✄

✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ ♣r♦✌❡❣❡r ✡ ❝r✠✡♥ç✡ ❝♦♥✌r✡ ✌♦❞✡s

✡s ❢♦r♠✡s ❞❡ ❡①♣❧♦r✡çã♦ ❡ ✡❜✉s♦ s❡①✉✡❧✳ ✘❡ss❡ s❡♥✌✠❞♦✱ ♦s ✎s✌✡❞♦s

✚✡r✌❡s ✌♦♠✡rã♦✱ ❡♠ ❡s♣❡❝✠✡❧✱ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ❞❡ ❝✡rá✌❡r ♥✡❝✠♦♥✡❧✱

❜✠❧✡✌❡r✡❧ ❡ ♠✉❧✌✠❧✡✌❡r✡❧ q✉❡ s❡✖✡♠ ♥❡❝❡ssár✠✡s ♣✡r✡ ✠♠♣❡❞✠r✿

✡✮ ♦ ✠♥❝❡♥✌✠✈♦ ♦✉ ✡ ❝♦✡çã♦ ♣✡r✡ q✉❡ ✉♠✡ ❝r✠✡♥ç✡ s❡ ❞❡❞✠q✉❡ ✡ q✉✡❧✲

q✉❡r ✡✌✠✈✠❞✡❞❡ s❡①✉✡❧ ✠❧❡❣✡❧❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✷✼

❜✮ ✡ ❡①♣❧♦r✡çã♦ ❞✡ ❝r✠✡♥ç✡ ♥✡ ♣r♦s✌✠✌✉✠çã♦ ♦✉ ♦✉✌r✡s ♣rá✌✠❝✡s s❡①✉✲

✡✠s ✠❧❡❣✡✠s❀

❝✮ ✡ ❡①♣❧♦r✡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡♠ ❡s♣❡✌á❝✉❧♦s ♦✉ ♠✡✌❡r✠✡✠s ♣♦r♥♦❣rá✲

❢✠❝♦s✳

❘❡s✉♠♦ � ❊①♠❧♦r❛çã♦ ❙❡①✉❛❧

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ☛ ☎r♦t❡çã♦ ❝♦♥tr❛ ❛ ❡①☎❧♦r❛çã♦ s❡①✉❛❧ ❡ ♦ ❛❜✉s♦✱ ✐♥❝❧✉í✆♦s ❛

☎r♦st✐t✉✐çã♦ ❡ ♦ ❡♥✈♦❧✈✐♠❡♥t♦ ❡♠ ☎♦r♥♦❣r❛❢✐❛✳

❡✚✡✙✙✜ ✂✥

✜s ✎s✌✡❞♦s ✚✡r✌❡s ✌♦♠✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ❞❡ ❝✡rá✌❡r ♥✡❝✠♦♥✡❧✱ ❜✠✲

❧✡✌❡r✡❧ ❡ ♠✉❧✌✠❧✡✌❡r✡❧ q✉❡ s❡✖✡♠ ♥❡❝❡ssár✠✡s ♣✡r✡ ✠♠♣❡❞✠r ♦ s❡qq❡s✌r♦✱

✡ ✈❡♥❞✡ ♦✉ ♦ ✌rá❢✠❝♦ ❞❡ ❝r✠✡♥ç✡s ♣✡r✡ q✉✡❧q✉❡r ❢✠♠ ♦✉ s♦❜ q✉✡❧q✉❡r

❢♦r♠✡✳

❘❡s✉♠♦ �❡❡♥✁❛✱♦rá❢✐❝♦ ❡ ❙❡qü❡str♦

❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ t♦♠❛r t♦✆❛s ❛s ☎r♦✈✐✆✡♥❝✐❛s ☎❛r❛ ❡✈✐t❛r ❛ ✈❡♥✆❛✱ ♦ trá❢✐❝♦

❡ ♦ s❡✠ü❡str♦ ✆❡ ❝r✐❛♥ç❛s✳

❡✚✡✙✙✜ ✂�

✜s ✎s✌✡❞♦s ✚✡r✌❡s ♣r♦✌❡❣❡rã♦ ✡ ❝r✠✡♥ç✡ ❝♦♥✌r✡ ✌♦❞✡s ✡s ❢♦r♠✡s ❞❡ ❡①✲

♣❧♦r✡çã♦ q✉❡ s❡✖✡♠ ♣r❡✖✉❞✠❝✠✡✠s ♣✡r✡ q✉✡❧q✉❡r ✡s♣❡❝✌♦ ❞❡ s❡✉ ❜❡♠✲

✲❡s✌✡r✳

❘❡s✉♠♦ ��✉tr❛s ❋♦r♠❛s ✁❡ ❊①♠❧♦r❛çã♦

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛ ☛ ☎r♦t❡çã♦ ❝♦♥tr❛ t♦✆❛s ❛s ♦✉tr❛s ❢♦r♠❛s ✆❡ ❡①☎❧♦r❛çã♦ ♥ã♦ ❝♦✲

❜❡rt❛s ☎❡❧♦s ❛rt✐❣♦s s✷✱ ss✱ s✹ ❡ s✺✳
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❡✚✡✙✙✜ ✂✁

✜s ✎s✌✡❞♦s ✚✡r✌❡s ③❡❧✡rã♦ ♣✡r✡ q✉❡✿

✡✮ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡ s❡✖✡ s✉❜♠❡✌✠❞✡ à ✌♦r✌✉r✡ ♥❡♠ ✡ ♦✉✌r♦s ✌r✡✲

✌✡♠❡♥✌♦s ♦✉ ♣❡♥✡s ❝r✉é✠s✱ ❞❡s✉♠✡♥♦s ♦✉ ❞❡❣r✡❞✡♥✌❡s✳ ✘ã♦ s❡rá

✠♠♣♦s✌✡ ✡ ♣❡♥✡ ❞❡ ♠♦r✌❡ ♥❡♠ ✡ ♣r✠sã♦ ♣❡r♣é✌✉✡ s❡♠ ♣♦ss✠❜✠❧✠❞✡❞❡

❞❡ ❧✠✈r✡♠❡♥✌♦ ♣♦r ❞❡❧✠✌♦s ❝♦♠❡✌✠❞♦s ♣♦r ♠❡♥♦r❡s ❞❡ ❞❡③♦✠✌♦ ✡♥♦s

❞❡ ✠❞✡❞❡❀

❜✮ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡ s❡✖✡ ♣r✠✈✡❞✡ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡ ❞❡ ❢♦r♠✡ ✠❧❡❣✡❧

♦✉ ✡r❜✠✌rár✠✡✳ ✒ ❞❡✌❡♥çã♦✱ ✡ r❡❝❧✉sã♦ ♦✉ ✡ ♣r✠sã♦ ❞❡ ✉♠✡ ❝r✠✡♥ç✡

s❡rã♦ ❡❢❡✌✉✡❞✡ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ✡ ❧❡✠ ❡ ✡♣❡♥✡s ❝♦♠♦ ú❧✌✠♠♦

r❡❝✉rs♦✱ ❡ ❞✉r✡♥✌❡ ♦ ♠✡✠s ❜r❡✈❡ ♣❡rí♦❞♦ ❞❡ ✌❡♠♣♦ q✉❡ ❢♦r ✡♣r♦✲

♣r✠✡❞♦❀

❝✮ ✌♦❞✡ ❝r✠✡♥ç✡ ♣r✠✈✡❞✡ ❞✡ ❧✠❜❡r❞✡❞❡ s❡✖✡ ✌r✡✌✡❞✡ ❝♦♠ ✡ ❤✉♠✡♥✠❞✡✲

❞❡ ❡ ♦ r❡s♣❡✠✌♦ q✉❡ ♠❡r❡❝❡ ✡ ❞✠❣♥✠❞✡❞❡ ✠♥❡r❡♥✌❡ à ♣❡ss♦✡ ❤✉♠✡♥✡✱

❡ ❧❡✈✡♥❞♦✲s❡ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ✡s ♥❡❝❡ss✠❞✡❞❡s ❞❡ ✉♠✡ ♣❡ss♦✡ ❞❡

s✉✡ ✠❞✡❞❡✳ ✎♠ ❡s♣❡❝✠✡❧✱ ✌♦❞✡ ❝r✠✡♥ç✡ ♣r✠✈✡❞✡ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡ ❢✠✲

❝✡rá s❡♣✡r✡❞✡ ❞♦s ✡❞✉❧✌♦s✱ ✡ ♥ã♦ s❡r q✉❡ ✌✡❧ ❢✡✌♦ s❡✖✡ ❝♦♥s✠❞❡r✡❞♦

❝♦♥✌rár✠♦ ✡♦s ♠❡❧❤♦r❡s ✠♥✌❡r❡ss❡s ❞✡ ❝r✠✡♥ç✡✱ ❡ ✌❡rá ❞✠r❡✠✌♦ ✡ ♠✡♥✲

✌❡r ❝♦♥✌✡✌♦ ❝♦♠ s✉✡ ❢✡♠í❧✠✡ ♣♦r ♠❡✠♦ ❞❡ ❝♦rr❡s♣♦♥❞ê♥❝✠✡ ♦✉ ❞❡

✈✠s✠✌✡s✱ s✡❧✈♦ ❡♠ ❝✠r❝✉♥s✌â♥❝✠✡s ❡①❝❡♣❝✠♦♥✡✠s❀

❞✮ ✌♦❞✡ ❝r✠✡♥ç✡ ♣r✠✈✡❞✡ ❞❡ s✉✡ ❧✠❜❡r❞✡❞❡ ✌❡♥❤✡ ❞✠r❡✠✌♦ ✡ rá♣✠❞♦

✡❝❡ss♦ à ✡ss✠s✌ê♥❝✠✡ ✖✉rí❞✠❝✡ ❡ ✡ q✉✡❧q✉❡r ♦✉✌r✡ ✡ss✠s✌ê♥❝✠✡ ✡❞❡q✉✡✲

❞✡✱ ❜❡♠ ❝♦♠♦ ❞✠r❡✠✌♦ ✡ ✠♠♣✉❣♥✡r ✡ ❧❡❣✡❧✠❞✡❞❡ ❞✡ ♣r✠✈✡çã♦ ❞❡ s✉✡

❧✠❜❡r❞✡❞❡ ♣❡r✡♥✌❡ ✉♠ ✌r✠❜✉♥✡❧ ♦✉ ♦✉✌r✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱

✠♥❞❡♣❡♥❞❡♥✌❡ ❡ ✠♠♣✡r❝✠✡❧ ❡ ✡ ✉♠✡ rá♣✠❞✡ ❞❡❝✠sã♦ ✡ r❡s♣❡✠✌♦ ❞❡ ✌✡❧

✡çã♦✳

❘❡s✉♠♦ �♦♦rt✉r❛ ♦ ✄r✐✈❛çã♦ ✁❛ ▲✐❜❡r✁❛✁❡

❆ ☎r♦✐❜✐çã♦ ✆❛ t♦rt✉r❛✱ tr❛t❛♠❡♥t♦ ♦✉ ☎✉♥✐çã♦ ❝r✉❡❧✱ ☎❡♥❛ ✆❡ ♠♦rt❡✱ ☎r✐sã♦ ☎❡r☎♦✲

t✉❛✱ ☎r✐sã♦ ✐❧❡❣❛❧ ♦✉ ☎r✐✈❛çã♦ ✆❛ ❧✐❜❡r✆❛✆❡✳ ❖s ☎r✐♥❝í☎✐♦s ✆❡ tr❛t❛♠❡♥t♦ ❛☎r♦☎r✐❛✆♦✱



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✷✾

s❡☎❛r❛çã♦ ✆♦s ✆❡t❡♥t♦s ❛✆✉❧t♦s✱ ❝♦♥t❛t♦ ❝♦♠ ❛ ❢❛♠í❧✐❛ ❡ ♦ ❛❝❡ss♦ ☛ ❛ss✐st✡♥❝✐❛ ❧❡❣❛❧

♦✉ ♦✉tr♦ t✐☎♦ ✆❡ ❛ss✐st✡♥❝✐❛✳

❡✚✡✙✙✜ ✂✥

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ r❡s♣❡✠✌✡r ❡ ✡ ❢✡③❡r ❝♦♠ q✉❡

s❡✖✡♠ r❡s♣❡✠✌✡❞✡s ✡s ♥♦r♠✡s ❞♦ ❞✠r❡✠✌♦ ❤✉♠✡♥✠✌ár✠♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✡♣❧✠✲

❝á✈❡✠s ❡♠ ❝✡s♦s ❞❡ ❝♦♥❢❧✠✌♦ ✡r♠✡❞♦ ♥♦ q✉❡ ❞✠❣✡♠ r❡s♣❡✠✌♦ às ❝r✠✡♥ç✡s✳

✗✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ♣♦ssí✈❡✠s ✡ ❢✠♠ ❞❡ ✡s✲

s❡❣✉r✡r q✉❡ ✌♦❞✡s ✡s ♣❡ss♦✡s q✉❡ ✡✠♥❞✡ ♥ã♦ ✌❡♥❤✡♠ ❝♦♠♣❧❡✌✡❞♦ q✉✠♥✲

③❡ ✡♥♦s ❞❡ ✠❞✡❞❡ ♥ã♦ ♣✡r✌✠❝✠♣❡♠ ❞✠r❡✌✡♠❡♥✌❡ ❞❡ ❤♦s✌✠❧✠❞✡❞❡s✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❜s✌❡r✲s❡✲ã♦ ❞❡ r❡❝r✉✌✡r ♣❡ss♦✡s q✉❡ ♥ã♦ ✌❡♥❤✡♠

❝♦♠♣❧❡✌✡❞♦ q✉✠♥③❡ ✡♥♦s ❞❡ ✠❞✡❞❡ ♣✡r✡ s❡r✈✠r ❡♠ s✉✡s ❢♦rç✡s ✡r♠✡❞✡s✳

✟✡s♦ r❡❝r✉✌❡♠ ♣❡ss♦✡s q✉❡ ✌❡♥❤✡♠ ❝♦♠♣❧❡✌✡❞♦ q✉✠♥③❡ ✡♥♦s ♠✡s q✉❡

✌❡♥❤✡♠ ♠❡♥♦s ❞❡ ❞❡③♦✠✌♦ ✡♥♦s✱ ❞❡✈❡rã♦ ♣r♦❝✉r✡r ❞✡r ♣r✠♦r✠❞✡❞❡ ✡♦s

❞❡ ♠✡✠s ✠❞✡❞❡✳

✹✳ ✎♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ s✉✡s ♦❜r✠❣✡çõ❡s ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦ ❞✠r❡✠✌♦

❤✉♠✡♥✠✌ár✠♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♣✡r✡ ♣r♦✌❡çã♦ ❞✡ ♣♦♣✉❧✡çã♦ ❝✠✈✠❧ ❞✉r✡♥✌❡

♦s ❝♦♥❢❧✠✌♦s ✡r♠✡❞♦s✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s

♥❡❝❡ssár✠✡s ✡ ❢✠♠ ❞❡ ✡ss❡❣✉r✡r ✡ ♣r♦✌❡çã♦ ❡ ♦ ❝✉✠❞✡❞♦ ❞✡s ❝r✠✡♥ç✡s

✡❢❡✌✡❞✡s ♣♦r ✉♠ ❝♦♥❢❧✠✌♦ ✡r♠✡❞♦✳

❘❡s✉♠♦ �❈♦♥❢ ❧✐t♦s❆r♠❛✁♦s

❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ r❡s☎❡✐t❛r ❡ ✆❡ ❢❛③❡r r❡s☎❡✐t❛r ❛ ❧❡✐ ✟✉♠❛♥✐tár✐❛ ❝♦♠ r❡s✲

☎❡✐t♦ ☛s ❝r✐❛♥ç❛s✳ ❖ ☎r✐♥❝✐☎✐♦ ✆❡ ✠✉❡ ♥❡♥✟✉♠❛ ❝r✐❛♥ç❛ ❝♦♠ ♠❡♥♦s ✆❡ ✠✉✐♥③❡ ❛♥♦s

t♦♠❡ ☎❛rt❡✱ ✆✐r❡t❛♠❡♥t❡✱ ❡♠ ✟♦st✐❧✐✆❛✆❡s ♦✉ s❡❥❛ ❝♦♥✈♦❝❛✆❛ ☎❛r❛ ❛s ❢♦rç❛s ❛r♠❛✆❛s✱

❡ ✆❡ ✠✉❡ ❛s ❝r✐❛♥ç❛s ❛❢❡t❛✆❛s ☎❡❧♦ ❝♦♥❢❧✐t♦ ❛r♠❛✆♦ r❡❝❡❜❛♠ ❛ ☎r♦t❡çã♦ ❡ ♦s ❝✉✐✆❛✆♦s

♥❡❝❡ssár✐♦s✳

❡✚✡✙✙✜ ✂✜

✜s ✎s✌✡❞♦s ✚✡r✌❡s ✡❞♦✌✡rã♦ ✌♦❞✡s ✡s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s ♣✡r✡ ❡s✌✠✲

♠✉❧✡r ✡ r❡❝✉♣❡r✡çã♦ ❢ís✠❝✡ ❡ ♣s✠❝♦❧ó❣✠❝✡ ❡ ✡ r❡✠♥✌❡❣r✡çã♦ s♦❝✠✡❧ ❞❡ ✌♦❞✡
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❝r✠✡♥ç✡ ✈í✌✠♠✡ ❞❡✿ q✉✡❧q✉❡r ❢♦r♠✡ ❞❡ ✡❜✡♥❞♦♥♦✱ ❡①♣❧♦r✡çã♦ ♦✉ ✡❜✉s♦❀

✌♦r✌✉r✡ ♦✉ ♦✉✌r♦s ✌r✡✌✡♠❡♥✌♦s ♦✉ ♣❡♥✡s ❝r✉é✠s✱ ❞❡s✉♠✡♥♦s ♦✉ ❞❡❣r✡✲

❞✡♥✌❡s❀ ♦✉ ❝♦♥❢❧✠✌♦s ✡r♠✡❞♦s✳

✎ss✡ r❡❝✉♣❡r✡çã♦ ❡ r❡✠♥✌❡❣r✡çã♦ s❡rã♦ ❡❢❡✌✉✡❞✡s ❡♠ ✡♠❜✠❡♥✌❡ q✉❡ ❡s✌✠✲

♠✉❧❡ ✡ s✡ú❞❡✱ ♦ r❡s♣❡✠✌♦ ♣ró♣r✠♦ ❡ ✡ ❞✠❣♥✠❞✡❞❡ ❞✡ ❝r✠✡♥ç✡✳

❘❡s✉♠♦ �❘❡❛❜✐❧✐t❛çã♦

❆ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ ❛ss❡❣✉r❛r ✠✉❡ ❛s ❝r✐❛♥ç❛s ✈ít✐♠❛s ✆❡ ❝♦♥❢❧✐t♦s ❛r♠❛✆♦s✱

t♦rt✉r❛s✱ ♥❡❣❧✐❣✡♥❝✐❛✱ ♠❛✉s✲tr❛t♦s ♦✉ ❡①☎❧♦r❛çã♦ r❡❝❡❜❛♠ tr❛t❛♠❡♥t♦ ❛☎r♦☎r✐❛✆♦ ☛

s✉❛ r❡❝✉☎❡r❛çã♦ ❡ r❡✐♥t❡❣r❛çã♦ s♦❝✐❛❧✳

❡✚✡✙✙✜ ✄☛

✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s r❡❝♦♥❤❡❝❡♠ ♦ ❞✠r❡✠✌♦ ❞❡ ✌♦❞✡ ❝r✠✡♥ç✡✱ ✡ q✉❡♠

s❡ ✡❧❡❣✉❡ ✌❡r ✠♥❢r✠♥❣✠❞♦ ✡s ❧❡✠s ♣❡♥✡✠s ♦✉ ✡ q✉❡♠ s❡ ✡❝✉s❡ ♦✉ ❞❡❝❧✡r❡

❝✉❧♣✡❞✡ ❞❡ ✌❡r ✠♥❢r✠♥❣✠❞♦ ✡s ❧❡✠s ♣❡♥✡✠s✱ ❞❡ s❡r ✌r✡✌✡❞✡ ❞❡ ♠♦❞♦ ✡ ♣r♦✲

♠♦✈❡r ❡ ❡s✌✠♠✉❧✡r s❡✉ s❡♥✌✠❞♦ ❞❡ ❞✠❣♥✠❞✡❞❡ ❡ ❞❡ ✈✡❧♦r✱ ❡ ❢♦r✌✡❧❡❝❡rã♦

♦ r❡s♣❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ♣❡❧♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ ♣❡❧✡s ❧✠❜❡r❞✡❞❡s ❢✉♥✲

❞✡♠❡♥✌✡✠s ❞❡ ✌❡r❝❡✠r♦s✱ ❧❡✈✡♥❞♦ ❡♠ ❝♦♥s✠❞❡r✡çã♦ ✡ ✠❞✡❞❡ ❞✡ ❝r✠✡♥ç✡

❡ ✡ ✠♠♣♦r✌â♥❝✠✡ ❞❡ s❡ ❡s✌✠♠✉❧✡r s✉✡ r❡✠♥✌❡❣r✡çã♦ ❡ s❡✉ ❞❡s❡♠♣❡♥❤♦

❝♦♥s✌r✉✌✠✈♦ ♥✡ s♦❝✠❡❞✡❞❡✳

✗✳ ✘❡ss❡ s❡♥✌✠❞♦✱ ❡ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s ❞✠s♣♦s✠çõ❡s ♣❡r✌✠♥❡♥✌❡s ❞♦s ✠♥s✲

✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ♦s ✎s✌✡❞♦s ✚✡r✌❡s ✡ss❡❣✉r✡rã♦✱ ❡♠ ♣✡r✌✠❝✉✲

❧✡r✿

✡✮ q✉❡ ♥ã♦ s❡ ✡❧❡❣✉❡ q✉❡ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡ ✌❡♥❤✡ ✠♥❢r✠♥❣✠❞♦ ✡s ❧❡✠s

♣❡♥✡✠s✱ ♥❡♠ s❡ ✡❝✉s❡ ♦✉ ❞❡❝❧✡r❡ ❝✉❧♣✡❞✡ ♥❡♥❤✉♠✡ ❝r✠✡♥ç✡ ❞❡ ✌❡r

✠♥❢r✠♥❣✠❞♦ ❡ss✡s ❧❡✠s✱ ♣♦r ✡✌♦s ♦✉ ♦♠✠ssõ❡s q✉❡ ♥ã♦ ❡r✡♠ ♣r♦✠❜✠❞♦s

♣❡❧✡ ❧❡❣✠s❧✡çã♦ ♥✡❝✠♦♥✡❧ ♦✉ ♣❡❧♦ ❞✠r❡✠✌♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♥♦ ♠♦♠❡♥✌♦

❡♠ q✉❡ ❢♦r✡♠ ❝♦♠❡✌✠❞♦s❀

❜✮ q✉❡ ✌♦❞✡ ❝r✠✡♥ç✡ ❞❡ q✉❡♠ s❡ ✡❧❡❣✉❡ ✌❡r ✠♥❢r✠♥❣✠❞♦ ✡s ❧❡✠s ♣❡♥✡✠s

♦✉ ✡ q✉❡♠ s❡ ✡❝✉s❡ ❞❡ ✌❡r ✠♥❢r✠♥❣✠❞♦ ❡ss✡s ❧❡✠s ❣♦③❡✱ ♣❡❧♦ ♠❡♥♦s✱

❞✡s s❡❣✉✠♥✌❡s ❣✡r✡♥✌✠✡s✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✸✶

✠✮ s❡r ❝♦♥s✠❞❡r✡❞✡ ✠♥♦❝❡♥✌❡ ❡♥q✉✡♥✌♦ ♥ã♦ ❢♦r ❝♦♠♣r♦✈✡❞✡ s✉✡ ❝✉❧✲

♣✡❜✠❧✠❞✡❞❡ ❝♦♥❢♦r♠❡ ✡ ❧❡✠❀

✠✠✮ s❡r ✠♥❢♦r♠✡❞✡ s❡♠ ❞❡♠♦r✡ ❡ ❞✠r❡✌✡♠❡♥✌❡ ♦✉✱ q✉✡♥❞♦ ❢♦r ♦ ❝✡s♦✱

♣♦r ✠♥✌❡r♠é❞✠♦ ❞❡ s❡✉s ♣✡✠s ♦✉ ❞❡ s❡✉s r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s✱ ❞✡s

✡❝✉s✡çõ❡s q✉❡ ♣❡s✡♠ ❝♦♥✌r✡ ❡❧✡✱ ❡ ❞✠s♣♦r ❞❡ ✡ss✠s✌ê♥❝✠✡ ✖✉rí❞✠❝✡ ♦✉

♦✉✌r♦ ✌✠♣♦ ❞❡ ✡ss✠s✌ê♥❝✠✡ ✡♣r♦♣r✠✡❞✡ ♣✡r✡ ✡ ♣r❡♣✡r✡çã♦ ❡ ✡ ✡♣r❡s❡♥✲

✌✡çã♦ ❞❡ s✉✡ ❞❡❢❡s✡❀

✠✠✠✮ ✌❡r ✡ ❝✡✉s✡ ❞❡❝✠❞✠❞✡ s❡♠ ❞❡♠♦r✡ ♣♦r ✡✉✌♦r✠❞✡❞❡ ♦✉ ór❣ã♦ ✖✉✲

❞✠❝✠✡❧ ❝♦♠♣❡✌❡♥✌❡✱ ✠♥❞❡♣❡♥❞❡♥✌❡ ❡ ✠♠♣✡r❝✠✡❧✱ ❡♠ ✡✉❞✠ê♥❝✠✡ ✖✉s✌✡

❝♦♥❢♦r♠❡ ✡ ❧❡✠✱ ❝♦♠ ✡ss✠s✌ê♥❝✠✡ ✖✉rí❞✠❝✡ ♦✉ ♦✉✌r✡ ✡ss✠s✌ê♥❝✠✡ ❡✱ ✡

♥ã♦ s❡r q✉❡ s❡✖✡ ❝♦♥s✠❞❡r✡❞♦ ❝♦♥✌rár✠♦ ✡♦s ♠❡❧❤♦r❡s ✠♥✌❡r❡ss❡s ❞✡

❝r✠✡♥ç✡✱ ❧❡✈✡r ❡♠ ❝♦♥s✠❞❡r✡çã♦ ❡s♣❡❝✠✡❧♠❡♥✌❡ s✉✡ ✠❞✡❞❡ ♦✉ s✠✌✉✡✲

çã♦ ❡ ✡ ❞❡ s❡✉s ♣✡✠s ♦✉ r❡♣r❡s❡♥✌✡♥✌❡s ❧❡❣✡✠s❀

✠✈✮ ♥ã♦ s❡r ♦❜r✠❣✡❞✡ ✡ ✌❡s✌❡♠✉♥❤✡r ♦✉ ✡ s❡ ❞❡❝❧✡r✡r ❝✉❧♣✡❞✡✱ ❡ ♣♦❞❡r

✠♥✌❡rr♦❣✡r ♦✉ ❢✡③❡r ❝♦♠ q✉❡ s❡✖✡♠ ✠♥✌❡rr♦❣✡❞✡s ✡s ✌❡s✌❡♠✉♥❤✡s ❞❡

✡❝✉s✡çã♦✱ ❜❡♠ ❝♦♠♦ ♣♦❞❡r ♦❜✌❡r ✡ ♣✡r✌✠❝✠♣✡çã♦ ❡ ♦ ✠♥✌❡rr♦❣✡✌ór✠♦

❞❡ ✌❡s✌❡♠✉♥❤✡s ❡♠ s✉✡ ❞❡❢❡s✡✱ ❡♠ ✠❣✉✡❧❞✡❞❡ ❞❡ ❝♦♥❞✠çõ❡s❀

✈✮ s❡ ❢♦r ❞❡❝✠❞✠❞♦ q✉❡ ✠♥❢r✠♥❣✠✉ ✡s ❧❡✠s ♣❡♥✡✠s✱ ✌❡r ❡ss✡ ❞❡❝✠sã♦ ❡

q✉✡❧q✉❡r ♠❡❞✠❞✡ ✠♠♣♦s✌✡ ❡♠ ❞❡❝♦rrê♥❝✠✡ ❞✡ ♠❡s♠✡ s✉❜♠❡✌✠❞✡s

à r❡✈✠sã♦ ♣♦r ✡✉✌♦r✠❞✡❞❡ ♦✉ ór❣ã♦ ✖✉❞✠❝✠✡❧ s✉♣❡r✠♦r ❝♦♠♣❡✌❡♥✌❡✱

✠♥❞❡♣❡♥❞❡♥✌❡ ❡ ✠♠♣✡r❝✠✡❧✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ❧❡✠❀

✈✠✮ ❝♦♥✌✡r ❝♦♠ ✡ ✡ss✠s✌ê♥❝✠✡ ❣r✡✌✉✠✌✡ ❞❡ ✉♠ ✠♥✌ér♣r❡✌❡ ❝✡s♦ ✡ ❝r✠✡♥✲

ç✡ ♥ã♦ ❝♦♠♣r❡❡♥❞✡ ♦✉ ❢✡❧❡ ♦ ✠❞✠♦♠✡ ✉✌✠❧✠③✡❞♦❀

✈✠✠✮ ✌❡r ♣❧❡♥✡♠❡♥✌❡ r❡s♣❡✠✌✡❞✡ s✉✡ ✈✠❞✡ ♣r✠✈✡❞✡ ❞✉r✡♥✌❡ ✌♦❞✡s ✡s

❢✡s❡s ❞♦ ♣r♦❝❡ss♦✳

✸✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ❜✉s❝✡rã♦ ♣r♦♠♦✈❡r ♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❞❡ ❧❡✠s✱

♣r♦❝❡❞✠♠❡♥✌♦s✱ ✡✉✌♦r✠❞✡❞❡s ❡ ✠♥s✌✠✌✉✠çõ❡s ❡s♣❡❝í❢✠❝✡s ♣✡r✡ ✡s ❝r✠✡♥ç✡s

❞❡ q✉❡♠ s❡ ✡❧❡❣✉❡ ✌❡r ✠♥❢r✠♥❣✠❞♦ ✡s ❧❡✠s ♣❡♥✡✠s ♦✉ q✉❡ s❡✖✡♠ ✡❝✉s✡❞✡s

♦✉ ❞❡❝❧✡r✡❞✡s ❝✉❧♣✡❞✡s ❞❡ ✌ê✲❧✡s ✠♥❢r✠♥❣✠❞♦✱ ❡ ❡♠ ♣✡r✌✠❝✉❧✡r✿
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✡✮ ♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❞❡ ✉♠✡ ✠❞✡❞❡ ♠í♥✠♠✡ ✡♥✌❡s ❞✡ q✉✡❧ s❡ ♣r❡s✉✲

♠✠rá q✉❡ ✡ ❝r✠✡♥ç✡ ♥ã♦ ✌❡♠ ❝✡♣✡❝✠❞✡❞❡ ♣✡r✡ ✠♥❢r✠♥❣✠r ✡s ❧❡✠s ♣❡♥✡✠s❀

❜✮ ✡ ✡❞♦çã♦✱ s❡♠♣r❡ q✉❡ ❝♦♥✈❡♥✠❡♥✌❡ ❡ ❞❡s❡✖á✈❡❧✱ ❞❡ ♠❡❞✠❞✡s ♣✡r✡

✌r✡✌✡r ❞❡ss✡s ❝r✠✡♥ç✡s s❡♠ r❡❝♦rr❡r ✡ ♣r♦❝❡❞✠♠❡♥✌♦s ✖✉❞✠❝✠✡✠s✱ ❝♦♥✲

✌✡♥✌♦ q✉❡ s❡✖✡♠ r❡s♣❡✠✌✡❞♦s ♣❧❡♥✡♠❡♥✌❡ ♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ ✡s

❣✡r✡♥✌✠✡s ❧❡❣✡✠s✳

✹✳ ❉✠✈❡rs✡s ♠❡❞✠❞✡s✱ ✌✡✠s ❝♦♠♦ ♦r❞❡♥s ❞❡ ❣✉✡r❞✡✱ ♦r✠❡♥✌✡çã♦ ❡ s✉✲

♣❡r✈✠sã♦✱ ✡❝♦♥s❡❧❤✡♠❡♥✌♦✱ ❧✠❜❡r❞✡❞❡ ✈✠❣✠✡❞✡✱ ❝♦❧♦❝✡çã♦ ❡♠ ❧✡r❡s ❞❡

✡❞♦çã♦✱ ♣r♦❣r✡♠✡s ❞❡ ❡❞✉❝✡çã♦ ❡ ❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧✱ ❜❡♠ ❝♦♠♦

♦✉✌r✡s ✡❧✌❡r♥✡✌✠✈✡s à ✠♥✌❡r♥✡çã♦ ❡♠ ✠♥s✌✠✌✉✠çõ❡s✱ ❞❡✈❡rã♦ ❡s✌✡r ❞✠s♣♦✲

♥í✈❡✠s ♣✡r✡ ❣✡r✡♥✌✠r q✉❡ ✡s ❝r✠✡♥ç✡s s❡✖✡♠ ✌r✡✌✡❞✡s ❞❡ ♠♦❞♦ ✡♣r♦♣r✠✡❞♦

✡♦ s❡✉ ❜❡♠✲❡s✌✡r ❡ ❞❡ ❢♦r♠✡ ♣r♦♣♦r❝✠♦♥✡❧ às ❝✠r❝✉♥s✌â♥❝✠✡s ❡ ✡♦ ✌✠♣♦

❞❡ ❞❡❧✠✌♦✳

❘❡s✉♠♦ �❆✁♠✐♥✐str❛çã♦ ✁❛ ❛✉st✐ç❛ ✁❛ ✐♥❢â♥❝✐❛ ♦ ✁❛ ❛✉✈❡♥t✉✁❡

❖ ✆✐r❡✐t♦ ✆❛ ❝r✐❛♥ç❛✱ ✠✉❡ s✉☎♦st❛ ♦✉ r❡❝♦♥✟❡❝✐✆❛♠❡♥t❡ ✐♥❢r✐♥❣✐✉ ❛ ❧❡✐✱ ❛♦ r❡s☎❡✐t♦

☎♦r s❡✉s ✆✐r❡✐t♦s ✟✉♠❛♥♦s ❡✱ ❡♠ ☎❛rt✐❝✉❧❛r✱ ✆❡ ❜❡♥❡❢✐❝✐❛r✲s❡ ✆❡ t♦✆♦s ♦s ❛s☎❡❝t♦s

✆❡ ✉♠ ❛✆❡✠✉❛✆♦ ☎r♦❝❡ss♦ ❧❡❣❛❧✱ ✐♥❝❧✉✐♥✆♦ ❛ss✐st✡♥❝✐❛ ❧❡❣❛❧ ♦✉ ✆❡ ♦✉tr❛ ♥❛t✉r❡③❛ ❛♦

☎r❡☎❛r❛r ❡ ❛☎r❡s❡♥t❛r s✉❛ ✆❡❢❡s❛✳ ❖ ☎r✐♥❝í☎✐♦ ✆❡ ✠✉❡ ♦ r❡❝✉rs♦ ✆❡ ☎r♦❝❡✆✐♠❡♥t♦ ❧❡❣❛❧

❡ ❝♦❧♦❝❛çã♦ ❡♠ ✐♥st✐t✉✐çõ❡s ✆❡✈❡rá s❡r ❡✈✐t❛✆♦ s❡♠☎r❡ ✠✉❡ ☎♦ssí✈❡❧ ❡ ❛☎r♦☎r✐❛✆♦✳

❡✚✡✙✙✜ ✄✥

✘✡❞✡ ❞♦ ❡s✌✠♣✉❧✡❞♦ ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ✡❢❡✌✡rá ❞✠s♣♦s✠çõ❡s q✉❡

s❡✖✡♠ ♠✡✠s ❝♦♥✈❡♥✠❡♥✌❡s ♣✡r✡ ✡ r❡✡❧✠③✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡

q✉❡ ♣♦❞❡♠ ❝♦♥s✌✡r✿

✡✮ ❞✡s ❧❡✠s ❞❡ ✉♠ ✎s✌✡❞♦ ✚✡r✌❡❀

❜✮ ❞✡s ♥♦r♠✡s ❞❡ ❞✠r❡✠✌♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ✈✠❣❡♥✌❡s ♣✡r✡ ❡ss❡ ✎s✌✡❞♦✳
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❘❡s✉♠♦ �❘❡s♠❡✐t❛ ♠♦r ✄❛✁rõ❡s ❊st❛❜❡❧❡❝✐✁♦s

❖ ☎r✐♥❝✐☎✐♦ ✆❡ ✠✉❡ s❡ ✟♦✉✈❡r ✉♠ ☎❛✆rã♦ ♥❛ ❧❡❣✐s❧❛çã♦ ♥❛❝✐♦♥❛❧ ♦✉ ❡♠ ♦✉tr♦ ✐♥str✉✲

♠❡♥t♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ❛☎❧✐❝á✈❡❧✱ ♠❛✐s ❛❧t♦ ✠✉❡ ♦s ❡st❛❜❡❧❡❝✐✆♦s ♥❡st❛ ❛♦♥✈❡♥çã♦✱ ♦

☎❛✆rã♦ ♠❛✐s ❛❧t♦ s❡rá ✉t✐❧✐③❛✆♦✳

P☞✌❚❚ ✛✛

❡✚✡✙✙✜ ✄✁

✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ ❞✡r ✡♦s ✡❞✉❧✌♦s ❡ às ❝r✠✡♥ç✡s

✡♠♣❧♦ ❝♦♥❤❡❝✠♠❡♥✌♦ ❞♦s ♣r✠♥❝í♣✠♦s ❡ ❞✠s♣♦s✠çõ❡s ❞✡ ✟♦♥✈❡♥çã♦✱ ♠❡✲

❞✠✡♥✌❡ ✡ ✉✌✠❧✠③✡çã♦ ❞❡ ♠❡✠♦s ✡♣r♦♣r✠✡❞♦s ❡ ❡❢✠❝✡③❡s✳

❘❡s✉♠♦ � ■♠♠❧❡♠❡♥t❛çã♦ ❡❡✐❣♦r

❆s ✆✐s☎♦s✐çõ❡s ✆♦s ❛rt✐❣♦s ✹✷ ❛ ✺✹ ☎r❡✈✡❡♠✿

✐✮ ❛ ♦❜r✐❣❛çã♦ ✆♦ ✂st❛✆♦ ✆❡ ✆✐✈✉❧❣❛r ❛♠☎❧❛♠❡♥t❡ ☎❛r❛ ❛✆✉❧t♦s ❡ ❝r✐❛♥ç❛s ♦s ✆✐r❡✐t♦s

❝♦♥t✐✆♦s ♥❡st❛ ❛♦♥✈❡♥çã♦❀

✐✐✮ ♦ ❡st❛❜❡❧❡❝✐♠❡♥t♦ ✆❡ ✉♠❛ ❛♦♠✐ssã♦ ✆♦s s✐r❡✐t♦s ✆❛s ❛r✐❛♥ç❛s ❝♦♠☎♦st❛ ✆❡ ✆❡③

❡s☎❡❝✐❛❧✐st❛s✱ ✠✉❡ ❝♦♥s✐✆❡r❛rã♦ ♦s r❡❧❛tór✐♦s ✠✉❡ ♦s ✂st❛✆♦s ☎❛rt✐✆ár✐♦s ✆❛ ❛♦♥✈❡♥✲

çã♦ ✆❡✈❡rã♦ s✉❜♠❡t❡r ✆♦✐s ❛♥♦s ❛☎ós ❛ r❛t✐❢✐❝❛çã♦✱ ❡ ❛ ❝❛✆❛ ❝✐♥❝♦ ❛♥♦s✳

❆ ❛♦♥✈❡♥çã♦ ❡♥tr❛ ❡♠ ✈✐❣♦r ❡✱ ❝♦♥s❡✠✉❡♥t❡♠❡♥t❡✱ ❛ ❛♦♠✐ssã♦ s❡rá ❡st❛❜❡❧❡❝✐✆❛✱ ❛

☎❛rt✐r ✆❡ s✉❛ r❛t✐❢✐❝❛çã♦ ☎♦r ✈✐♥t❡ ☎❛ís❡s❀

✐✐✐✮ ✂st❛✆♦s ☎❛rt✐✆ár✐♦s ❝♦❧♦❝❛rã♦ s❡✉s r❡❧❛tór✐♦s ☛ ✆✐s☎♦s✐çã♦ ✆♦ ☎❛❜❧✐❝♦✱

✐✈✮ ❛❛♦♠✐ssã♦ ☎♦✆❡rá ☎r♦☎♦r ✠✉❡ s❡❥❛♠ ❢❡✐t♦s ❡st✉✆♦s ❡s☎❡❝✐❛✐s s♦❜r❡ ❛ss✉♥t♦s ❡s☎❡✲

❝í❢✐❝♦s r❡❧❛❝✐♦♥❛✆♦s ❛♦s ✆✐r❡✐t♦s ✆❛s ❝r✐❛♥ç❛s✱ ❡ ☎♦✆❡rá ❝♦♠ ❝♦♠✉♥✐❝❛r s✉❛s ❛✈❛❧✐❛✲

çõ❡s t❛♥t♦ ❛♦ ☎❛ís ✐♥t❡r❡ss❛✆♦ ✠✉❛♥t♦ ☛ ❆ss❡♠❜❧♦✐❛ ❛❡r❛❧ ✆❛s ✝❛çõ❡s ✞♥✐✆❛s❀

✈✮ ☎❛r❛ �❢♦♠❡♥t❛r ❛ ✐♠☎❧❛♥t❛çã♦ ❡❢❡t✐✈❛ ✆❛ ❛♦♥✈❡♥çã♦ ❡ ❡♥❝♦r❛❥❛r ❛ ❝♦♦☎❡r❛çã♦ ✐♥✲

t❡r♥❛❝✐♦♥❛❧➈ ❛s ❛❣✡♥❝✐❛s ❡s☎❡❝✐❛❧✐③❛✆❛s ✆❛s ✝❛çõ❡s ✞♥✐✆❛s ❛t❛✐s ❝♦♠♦ ❖■❚✱ ❖▼❙ ❡

✞✝✂❙❛❖✮ ❡ ♦ ✞✝■❛✂❋ ☎♦✆❡rã♦ ☎❛rt✐❝✐☎❛r ✆❛s r❡✉♥✐õ❡s ✆❛❛♦♠✐ssã♦✳ ✂♠ ❝♦♥❥✉♥✲

t♦ ❝♦♠ ✠✉❛❧✠✉❡r ♦✉tr❛ ❛❣✡♥❝✐❛ r❡❝♦♥✟❡❝✐✆❛ ❝♦♠♦ �❝♦♠☎❡t❡♥t❡➈✱ ✐♥❝❧✉✐♥✆♦ ❡♥t✐✆❛✆❡s

♥ã♦✲❣♦✈❡r♥❛♠❡♥t❛✐s ❝♦♠ st❛t✉s ✆❡ ❝♦♥s✉❧t♦r❡s ✆❛s ✝❛çõ❡s ✞♥✐✆❛s ♦✉ ✆❡ ór❣ã♦s ✆❛s
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✝❛çõ❡s ✞♥✐✆❛s ❝♦♠♦ ❛ ❆❛✝✞❘✱ ☎♦✆❡rã♦ s✉❜♠❡t❡r ✐♥❢♦r♠❛çõ❡s ☎❡rt✐♥❡♥t❡s ☛ ❛♦✲

♠✐ssã♦ ❡ s❡r❡♠ ❝♦♥✈✐✆❛✆❛s ❛ ♦☎✐♥❛r❡♠ s♦❜r❡ ❛ ♦t✐♠✐③❛çã♦ ✆❛ ✐♠☎❧❡♠❡♥t❛çã♦ ✆❛

❛♦♥✈❡♥çã♦✳

❡✚✡✙✙✜ ✄✂

✕✳ ✒ ❢✠♠ ❞❡ ❡①✡♠✠♥✡r ♦s ♣r♦❣r❡ss♦s r❡✡❧✠③✡❞♦s ♥♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s

♦❜r✠❣✡çõ❡s ❝♦♥✌r✡í❞✡s ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s ♥✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱

❞❡✈❡rá s❡r ❡s✌✡❜❡❧❡❝✠❞♦ ✉♠ ✟♦♠✠✌ê ♣✡r✡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ q✉❡

❞❡s❡♠♣❡♥❤✡rá ✡s ❢✉♥çõ❡s ✡ s❡❣✉✠r ❞❡✌❡r♠✠♥✡❞✡s✳

✗✳ ✜ ✟♦♠✠✌ê ❡s✌✡rá ✠♥✌❡❣r✡❞♦ ♣♦r ❞❡③ ❡s♣❡❝✠✡❧✠s✌✡s ❞❡ r❡❝♦♥❤❡❝✠❞✡ ✠♥✲

✌❡❣r✠❞✡❞❡ ♠♦r✡❧ ❡ ❝♦♠♣❡✌ê♥❝✠✡ ♥✡s ár❡✡s ❝♦❜❡r✌✡s ♣❡❧✡ ♣r❡s❡♥✌❡ ✟♦♥✲

✈❡♥çã♦✳ ✜s ♠❡♠❜r♦s ❞♦ ✟♦♠✠✌ê s❡rã♦ ❡❧❡✠✌♦s ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s

❞❡♥✌r❡ s❡✉s ♥✡❝✠♦♥✡✠s ❡ ❡①❡r❝❡rã♦ s✉✡s ❢✉♥çõ❡s ✡ ✌í✌✉❧♦ ♣❡ss♦✡❧✱ ✌♦♠✡♥✲

❞♦✲s❡ ❡♠ ❞❡✈✠❞✡ ❝♦♥✌✡ ✡ ❞✠s✌r✠❜✉✠çã♦ ❣❡♦❣rá❢✠❝✡ ❡qq✠✌✡✌✠✈✡✱ ❜❡♠ ❝♦♠♦

♦s ♣r✠♥❝✠♣✡✠s s✠s✌❡♠✡s ✖✉rí❞✠❝♦s✳

✸✳ ✜s ♠❡♠❜r♦s ❞♦ ✟♦♠✠✌ê s❡rã♦ ❡s❝♦❧❤✠❞♦s✱ ❡♠ ✈♦✌✡çã♦ s❡❝r❡✌✡✱ ❞❡

✉♠✡ ❧✠s✌✡ ❞❡ ♣❡ss♦✡s ✠♥❞✠❝✡❞✡s ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s✳ ✟✡❞✡ ✎s✌✡❞♦

✚✡r✌❡ ♣♦❞❡rá ✠♥❞✠❝✡r ✉♠✡ ♣❡ss♦✡ ❞❡♥✌r❡ ♦s ❝✠❞✡❞ã♦s ❞❡ s❡✉ ♣✡ís✳

✹✳ ✒ ❡❧❡✠çã♦ ✠♥✠❝✠✡❧ ♣✡r✡ ♦ ✟♦♠✠✌ê s❡rá r❡✡❧✠③✡❞✡✱ ♥♦ ♠✡✠s ✌✡r❞✡r✱ s❡✠s

♠❡s❡s ✡♣ós ✡ ❡♥✌r✡❞✡ ❡♠ ✈✠❣♦r ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡✱ ♣♦s✌❡r✠♦r✲

♠❡♥✌❡✱ ✡ ❝✡❞✡ ❞♦✠s ✡♥♦s✳ ✘♦ ♠í♥✠♠♦ q✉✡✌r♦ ♠❡s❡s ✡♥✌❡s ❞✡ ❞✡✌✡ ♠✡r✲

❝✡❞✡ ♣✡r✡ ❝✡❞✡ ❡❧❡✠çã♦✱ ♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡♥✈✠✡rá

✉♠✡ ❝✡r✌✡ ✡♦s ✎s✌✡❞♦s ✚✡r✌❡s ❝♦♥✈✠❞✡♥❞♦✲♦s ✡ ✡♣r❡s❡♥✌✡r s✉✡s ❝✡♥✲

❞✠❞✡✌✉r✡s ♥✉♠ ♣r✡③♦ ❞❡ ❞♦✠s ♠❡s❡s✳ ✜ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❡❧✡❜♦r✡rá

♣♦s✌❡r✠♦r♠❡♥✌❡ ✉♠✡ ❧✠s✌✡ ❞✡ q✉✡❧ ❢✡rã♦ ♣✡r✌❡✱ ❡♠ ♦r❞❡♠ ✡❧❢✡❜é✌✠❝✡✱

✌♦❞♦s ♦s ❝✡♥❞✠❞✡✌♦s ✠♥❞✠❝✡❞♦s ❡ ♦s ✎s✌✡❞♦s ✚✡r✌❡s q✉❡ ♦s ❞❡s✠❣♥✡r✡♠✱

❡ s✉❜♠❡✌❡rá ✡ ♠❡s♠✡ ✡♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r❡s❡♥✌❡s à ✟♦♥✈❡♥çã♦✳

✺✳ ✒s ❡❧❡✠çõ❡s s❡rã♦ r❡✡❧✠③✡❞✡s ❡♠ r❡✉♥✠õ❡s ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s ❝♦♥✈♦✲

❝✡❞✡s ♣❡❧♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ♥✡ ✍❡❞❡ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳ ✘❡ss✡s r❡✉✲

♥✠õ❡s✱ ♣✡r✡ ✡s q✉✡✠s ♦ q✉♦r✉♠ s❡rá ❞❡ ❞♦✠s ✌❡rç♦s ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s✱

♦s ❝✡♥❞✠❞✡✌♦s ❡❧❡✠✌♦s ♣✡r✡ ♦ ✟♦♠✠✌ê s❡rã♦ ✡q✉❡❧❡s q✉❡ ♦❜✌✠✈❡r❡♠ ♦



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✸✺

♠✡✠♦r ♥ú♠❡r♦ ❞❡ ✈♦✌♦s ❡ ✡ ♠✡✠♦r✠✡ ✡❜s♦❧✉✌✡ ❞❡ ✈♦✌♦s ❞♦s r❡♣r❡s❡♥✌✡♥✲

✌❡s ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r❡s❡♥✌❡s ❡ ✈♦✌✡♥✌❡s✳

✻✳ ✜s ♠❡♠❜r♦s ❞♦ ✟♦♠✠✌ê s❡rã♦ ❡❧❡✠✌♦s ♣✡r✡ ✉♠ ♠✡♥❞✡✌♦ ❞❡ q✉✡✌r♦

✡♥♦s✳ ✚♦❞❡rã♦ s❡r r❡❡❧❡✠✌♦s ❝✡s♦ s❡✖✡♠ ✡♣r❡s❡♥✌✡❞✡s ♥♦✈✡♠❡♥✌❡ s✉✡s

❝✡♥❞✠❞✡✌✉r✡s✳ ✜ ♠✡♥❞✡✌♦ ❞❡ ❝✠♥❝♦ ❞♦s ♠❡♠❜r♦s ❡❧❡✠✌♦s ♥✡ ♣r✠♠❡✠r✡

❡❧❡✠çã♦ ❡①♣✠r✡rá ✡♦ ✌ér♠✠♥♦ ❞❡ ❞♦✠s ✡♥♦s❀ ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós ✌❡r s✠❞♦

r❡✡❧✠③✡❞✡ ✡ ♣r✠♠❡✠r✡ ❡❧❡✠çã♦✱ ♦ ✚r❡s✠❞❡♥✌❡ ❞✡ r❡✉♥✠ã♦ ♥✡ q✉✡❧ ✡ ♠❡s♠✡

s❡ ❡❢❡✌✉♦✉ ❡s❝♦❧❤❡rá ♣♦r s♦r✌❡✠♦ ♦s ♥♦♠❡s ❞❡ss❡s ❝✠♥❝♦ ♠❡♠❜r♦s✳

✼✳ ✟✡s♦ ✉♠ ♠❡♠❜r♦ ❞♦ ✟♦♠✠✌ê ✈❡♥❤✡ ✡ ❢✡❧❡❝❡r ♦✉ r❡♥✉♥❝✠❡ ♦✉ ❞❡❝❧✡r❡

q✉❡ ♣♦r q✉✡❧q✉❡r ♦✉✌r♦ ♠♦✌✠✈♦ ♥ã♦ ♣♦❞❡rá ❝♦♥✌✠♥✉✡r ❞❡s❡♠♣❡♥❤✡♥❞♦

s✉✡s ❢✉♥çõ❡s✱ ♦ ✎s✌✡❞♦ ✚✡r✌❡ q✉❡ ✠♥❞✠❝♦✉ ❡ss❡ ♠❡♠❜r♦ ❞❡s✠❣♥✡rá ♦✉✲

✌r♦ ❡s♣❡❝✠✡❧✠s✌✡✱ ❞❡♥✌r❡ s❡✉s ❝✠❞✡❞ã♦s✱ ♣✡r✡ q✉❡ ❡①❡rç✡ ♦ ♠✡♥❞✡✌♦ ✡✌é

s❡✉ ✌ér♠✠♥♦✱ s✉✖❡✠✌♦ à ✡♣r♦✈✡çã♦ ❞♦ ✟♦♠✠✌ê✳

✔✳ ✜ ✟♦♠✠✌ê ❡s✌✡❜❡❧❡❝❡rá s✉✡s ♣ró♣r✠✡s r❡❣r✡s ❞❡ ♣r♦❝❡❞✠♠❡♥✌♦✳

✾✳ ✜ ✟♦♠✠✌ê ❡❧❡❣❡rá ✡♦❡s✡ ♣✡r✡ ✉♠ ♣❡rí♦❞♦ ❞❡ ❞♦✠s ✡♥♦s✳

✕✵✳ ✒s r❡✉♥✠õ❡s ❞♦ ✟♦♠✠✌ê s❡rã♦ ❝❡❧❡❜r✡❞✡s ♥♦r♠✡❧♠❡♥✌❡ ♥✡ ✍❡❞❡

❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♦✉ ❡♠ q✉✡❧q✉❡r ♦✉✌r♦ ❧✉❣✡r q✉❡ ♦ ✟♦♠✠✌ê ✖✉❧❣✡r

❝♦♥✈❡♥✠❡♥✌❡✳ ✜ ✟♦♠✠✌ê s❡ r❡✉♥✠rá ♥♦r♠✡❧♠❡♥✌❡ ✌♦❞♦s ♦s ✡♥♦s✳ ✒ ❞✉✲

r✡çã♦ ❞✡s r❡✉♥✠õ❡s ❞♦ ✟♦♠✠✌ê s❡rá ❞❡✌❡r♠✠♥✡❞✡ ❡ r❡✈✠s✌✡✱ s❡ ❢♦r ♦ ❝✡s♦✱

❡♠ ✉♠✡ r❡✉♥✠ã♦ ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱ s✉✖❡✠✌✡ à

✡♣r♦✈✡çã♦ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✳

✕✕✳ ✜ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❢♦r♥❡❝❡rá ♦ ♣❡ss♦✡❧ ❡ ♦s

s❡r✈✠ç♦s ♥❡❝❡ssár✠♦s ♣✡r✡ ♦ ❞❡s❡♠♣❡♥❤♦ ❡❢✠❝✡③ ❞✡s ❢✉♥çõ❡s ❞♦ ✟♦♠✠✌ê

❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

✕✗✳ ✟♦♠ ♣ré✈✠✡ ✡♣r♦✈✡çã♦ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ♦s ♠❡♠❜r♦s ❞♦ ✟♦✲

♠✠✌ê ❡s✌✡❜❡❧❡❝✠❞♦ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ r❡❝❡❜❡rã♦

❡♠♦❧✉♠❡♥✌♦s ♣r♦✈❡♥✠❡♥✌❡s ❞♦s r❡❝✉rs♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ s❡❣✉♥❞♦

♦s ✌❡r♠♦s ❡ ❝♦♥❞✠çõ❡s ❞❡✌❡r♠✠♥✡❞♦s ♣❡❧✡ ✒ss❡♠❜❧é✠✡✳
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✕✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❝♦♠♣r♦♠❡✌❡♠ ✡ ✡♣r❡s❡♥✌✡r ✡♦ ✟♦♠✠✌ê✱ ♣♦r

✠♥✌❡r♠é❞✠♦ ❞♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ r❡❧✡✌ór✠♦s s♦❜r❡

✡s ♠❡❞✠❞✡s q✉❡ ✌❡♥❤✡♠ ✡❞♦✌✡❞♦ ❝♦♠ ✈✠s✌✡s ✡ ✌♦r♥✡r ❡❢❡✌✠✈♦s ♦s ❞✠r❡✠✲

✌♦s r❡❝♦♥❤❡❝✠❞♦s ♥✡ ✟♦♥✈❡♥çã♦ ❡ s♦❜r❡ ♦s ♣r♦❣r❡ss♦s ✡❧❝✡♥ç✡❞♦s ♥♦

❞❡s❡♠♣❡♥❤♦ ❞❡ss❡s ❞✠r❡✠✌♦s✿

✡✮ ♥✉♠ ♣r✡③♦ ❞❡ ❞♦✠s ✡♥♦s ✡ ♣✡r✌✠r ❞✡ ❞✡✌✡ ❡♠ q✉❡ ❡♥✌r♦✉ ❡♠ ✈✠❣♦r

♣✡r✡ ❝✡❞✡ ✎s✌✡❞♦ ✚✡r✌❡ ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦❀

❜✮ ✡ ♣✡r✌✠r ❞❡ ❡♥✌ã♦✱ ✡ ❝✡❞✡ ❝✠♥❝♦ ✡♥♦s✳

✗✳ ✜s r❡❧✡✌ór✠♦s ♣r❡♣✡r✡❞♦s ❡♠ ❢✉♥çã♦ ❞♦ ♣r❡s❡♥✌❡ ✒r✌✠❣♦ ❞❡✈❡rã♦

✠♥❞✠❝✡r ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ❡ ✡s ❞✠❢✠❝✉❧❞✡❞❡s✱ ❝✡s♦ ❡①✠s✌✡♠✱ q✉❡ ✡❢❡✌✡♠

♦ ❣r✡✉ ❞❡ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♦❜r✠❣✡çõ❡s ❞❡r✠✈✡❞✡s ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✲

✈❡♥çã♦✳ ❉❡✈❡rã♦✱ ✌✡♠❜é♠✱ ❝♦♥✌❡r ✠♥❢♦r♠✡çõ❡s s✉❢✠❝✠❡♥✌❡s ♣✡r✡ q✉❡ ♦

✟♦♠✠✌ê ❝♦♠♣r❡❡♥❞✡✱ ❝♦♠ ❡①✡✌✠❞ã♦✱ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡ ✟♦♥✈❡♥çã♦

♥♦ ♣✡ís ❡♠ q✉❡s✌ã♦✳

✸✳ ✳♠✎s✌✡❞♦ ✚✡r✌❡ q✉❡ ✌❡♥❤✡ ✡♣r❡s❡♥✌✡❞♦ ✉♠ r❡❧✡✌ór✠♦ ✠♥✠❝✠✡❧ ✡♦ ✟♦✲

♠✠✌ê ♥ã♦ ♣r❡❝✠s✡rá r❡♣❡✌✠r✱ ♥♦s r❡❧✡✌ór✠♦s ♣♦s✌❡r✠♦r❡s ✡ s❡r❡♠ ✡♣r❡s❡♥✲

✌✡❞♦s ❝♦♥❢♦r♠❡ ♦ ❡s✌✠♣✉❧✡❞♦ ♥♦ s✉❜✠✌❡♠ ✭❜✮ ❞♦ ♣✡rá❣r✡❢♦ ✕ ❞♦ ♣r❡s❡♥✌❡

✒r✌✠❣♦✱ ✡ ✠♥❢♦r♠✡çã♦ ❜ás✠❝✡ ❢♦r♥❡❝✠❞✡ ✡♥✌❡r✠♦r♠❡♥✌❡✳

✹✳ ✜ ✟♦♠✠✌ê ♣♦❞❡rá s♦❧✠❝✠✌✡r ✡♦s ✎s✌✡❞♦s ✚✡r✌❡s ♠✡✠♦r❡s ✠♥❢♦r♠✡çõ❡s

s♦❜r❡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡ ✟♦♥✈❡♥çã♦✳

✺✳ ✒ ❝✡❞✡ ❞♦✠s ✡♥♦s✱ ♦ ✟♦♠✠✌ê s✉❜♠❡✌❡rá r❡❧✡✌ór✠♦s s♦❜r❡ s✉✡s ✡✌✠✲

✈✠❞✡❞❡s à ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ♣♦r ✠♥✌❡r♠é❞✠♦ ❞♦

✟♦♥s❡❧❤♦ ✎❝♦♥s♠✠❝♦ ❡ ✍♦❝✠✡❧✳

✻✳ ✜s ✎s✌✡❞♦s ✚✡r✌❡s ✌♦r♥✡rã♦ s❡✉s r❡❧✡✌ór✠♦s ✡♠♣❧✡♠❡♥✌❡ ❞✠s♣♦♥í✈❡✠s

✡♦ ♣ú❜❧✠❝♦ ❡♠ s❡✉s r❡s♣❡❝✌✠✈♦s ♣✡ís❡s✳
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✒ ❢✠♠ ❞❡ ✠♥❝❡♥✌✠✈✡r ✡ ❡❢❡✌✠✈✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡ ✟♦♥✈❡♥çã♦ ❡ ❡s✌✠♠✉✲

❧✡r ✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ♥✡s ❡s❢❡r✡s r❡❣✉❧✡♠❡♥✌✡❞✡s ♣❡❧✡ ✟♦♥✲

✈❡♥çã♦✿

✡✮ ♦s ♦r❣✡♥✠s♠♦s ❡s♣❡❝✠✡❧✠③✡❞✡s✱ ♦ ✛✉♥❞♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡

✡ ✏♥❢â♥❝✠✡ ❡ ♦✉✌r♦s ór❣ã♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ✌❡rã♦ ♦ ❞✠r❡✠✌♦ ❞❡

❡s✌✡r r❡♣r❡s❡♥✌✡❞♦s q✉✡♥❞♦ ❢♦r ✡♥✡❧✠s✡❞✡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡s ❞✠s✲

♣♦s✠çõ❡s ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ q✉❡ ❡s✌❡✖✡♠ ❝♦♠♣r❡❡♥❞✠❞✡s ♥♦

â♠❜✠✌♦ ❞❡ s❡✉s ♠✡♥❞✡✌♦s✳ ✜ ✟♦♠✠✌ê ♣♦❞❡rá ❝♦♥✈✠❞✡r ✡s ✡❣❡♥❝✠✡s

❡s♣❡❝✠✡❧✠③✡❞✡s✱ ♦ ✛✉♥❞♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✏♥❢â♥❝✠✡ ❡ ♦✉✲

✌r♦s ór❣ã♦s ❝♦♠♣❡✌❡♥✌❡s q✉❡ ❝♦♥s✠❞❡r❡ ✡♣r♦♣r✠✡❞♦s ✡ ❢♦r♥❡❝❡r ✡s✲

s❡ss♦r✡♠❡♥✌♦ ❡s♣❡❝✠✡❧✠③✡❞♦ s♦❜r❡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡ ✟♦♥✈❡♥çã♦

❡♠ ♠✡✌ér✠✡s ❝♦rr❡s♣♦♥❞❡♥✌❡s ✡ s❡✉s r❡s♣❡❝✌✠✈♦s ♠✡♥❞✡✌♦s✳ ✜ ✟♦✲

♠✠✌ê ♣♦❞❡rá ❝♦♥✈✠❞✡r ✡s ✡❣ê♥❝✠✡s ❡s♣❡❝✠✡❧✠③✡❞✡s✱ ♦ ✛✉♥❞♦ ❞✡s ✘✡✲

çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✏♥❢â♥❝✠✡ ❡ ♦✉✌r♦s ór❣ã♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ✡

✡♣r❡s❡♥✌✡r❡♠ r❡❧✡✌ór✠♦s s♦❜r❡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡s ❞✠s♣♦s✠çõ❡s ❞✡

♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❝♦♠♣r❡❡♥❞✠❞✡s ♥♦ â♠❜✠✌♦ ❞❡ s✉✡s ✡✌✠✈✠❞✡❞❡s❀

❜✮ ❝♦♥❢♦r♠❡ ✖✉❧❣✡r ❝♦♥✈❡♥✠❡♥✌❡✱ ♦ ✟♦♠✠✌ê ✌r✡♥s♠✠✌✠rá às ✡❣ê♥❝✠✡s

❡s♣❡❝✠✡❧✠③✡❞✡s✱ ✡♦ ✛✉♥❞♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✏♥❢â♥❝✠✡ ❡ ✡

♦✉✌r♦s ór❣ã♦s ❝♦♠♣❡✌❡♥✌❡s q✉✡✠sq✉❡r r❡❧✡✌ór✠♦s ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s

q✉❡ ❝♦♥✌❡♥❤✡♠ ✉♠ ♣❡❞✠❞♦ ❞❡ ✡ss❡ss♦r✡♠❡♥✌♦ ♦✉ ❞❡ ✡ss✠s✌ê♥❝✠✡

✌é❝♥✠❝✡✱ ♦✉ ♥♦s q✉✡✠s s❡ ✠♥❞✠q✉❡ ❡ss✡ ♥❡❝❡ss✠❞✡❞❡✱ ✖✉♥✌✡♠❡♥✌❡ ❝♦♠

✡s ♦❜s❡r✈✡çõ❡s ❡ s✉❣❡s✌õ❡s ❞♦ ✟♦♠✠✌ê✱ s❡ ❤♦✉✈❡r✱ s♦❜r❡ ❡ss❡s ♣❡✲

❞✠❞♦s ♦✉ ✠♥❞✠❝✡çõ❡s❀

❝✮ ♦ ✟♦♠✠✌ê ♣♦❞❡rá r❡❝♦♠❡♥❞✡r à ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ q✉❡ s♦❧✠❝✠✌❡ ✡♦

✍❡❝r❡✌ár✠♦✲✙❡r✡❧ q✉❡ ❡❢❡✌✉❡✱ ❡♠ s❡✉ ♥♦♠❡✱ ❡s✌✉❞♦s s♦❜r❡ q✉❡s✌õ❡s

❝♦♥❝r❡✌✡s r❡❧✡✌✠✈✡s ✡♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡❀

❞✮ ♦ ✟♦♠✠✌ê ♣♦❞❡rá ❢♦r♠✉❧✡r s✉❣❡s✌õ❡s ❡ r❡❝♦♠❡♥❞✡çõ❡s ❣❡r✡✠s

❝♦♠ ❜✡s❡ ♥✡s ✠♥❢♦r♠✡çõ❡s r❡❝❡❜✠❞✡s ♥♦s ✌❡r♠♦s ❞♦s ✒r✌✠❣♦s ✹✹ ❡

✹✺ ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳
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✎ss✡s s✉❣❡s✌õ❡s ❡ r❡❝♦♠❡♥❞✡çõ❡s ❣❡r✡✠s ❞❡✈❡rã♦ s❡r ✌r✡♥s♠✠✌✠❞✡s ✡♦s

✎s✌✡❞♦s ✚✡r✌❡s ❡ ❡♥❝✡♠✠♥❤✡❞✡s à ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ✖✉♥✌✡♠❡♥✌❡ ❝♦♠

♦s ❝♦♠❡♥✌ár✠♦s ❡✈❡♥✌✉✡❧♠❡♥✌❡ ✡♣r❡s❡♥✌✡❞♦s ♣❡❧♦s ✎s✌✡❞♦s ✚✡r✌❡s✳

P☞✌❚❚ ✛✛✛

❡✚✡✙✙✜ ✄�

✒ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡s✌á ✡❜❡r✌✡ à ✡ss✠♥✡✌✉r✡ ❞❡ ✌♦❞♦s ♦s ✎s✌✡❞♦s✳

❡✚✡✙✙✜ ✄✁

✒ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡s✌á s✉✖❡✠✌✡ ✡ r✡✌✠❢✠❝✡çã♦ ✳ ✜s ✠♥s✌r✉♠❡♥✌♦s ❞❡

r✡✌✠❢✠❝✡çã♦ s❡rã♦ ❞❡♣♦s✠✌✡❞♦s ✖✉♥✌♦ ✡♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s

✳♥✠❞✡s✳

❡✚✡✙✙✜ ✄✥

✒ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ♣❡r♠✡♥❡❝❡rá ✡❜❡r✌✡ à ✡❞❡sã♦ ❞❡ q✉✡❧q✉❡r ✎s✌✡✲

❞♦✳ ✜s ✠♥s✌r✉♠❡♥✌♦s ❞❡ ✡❞❡sã♦ s❡rã♦ ❞❡♣♦s✠✌✡❞♦s ✖✉♥✌♦ ✡♦ ✍❡❝r❡✌ár✠♦✲

✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳

❡✚✡✙✙✜ ✄✜

✕✳ ✒ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥♦ ✌r✠❣és✠♠♦ ❞✠✡ ✡♣ós ✡

❞✡✌✡ ❡♠ q✉❡ ✌❡♥❤✡ s✠❞♦ ❞❡♣♦s✠✌✡❞♦ ♦ ✈✠❣és✠♠♦ ✠♥s✌r✉♠❡♥✌♦ ❞❡ r✡✌✠❢✠✲

❝✡çã♦ ♦✉ ❞❡ ✡❞❡sã♦ ✖✉♥✌♦ ✡♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳

✗✳ ✚✡r✡ ❝✡❞✡ ✎s✌✡❞♦ q✉❡ ✈❡♥❤✡ ✡ r✡✌✠❢✠❝✡r ✡ ✟♦♥✈❡♥çã♦ ♦✉ ✡ ✡❞❡r✠r

✡ ❡❧✡ ✡♣ós ✌❡r s✠❞♦ ❞❡♣♦s✠✌✡❞♦ ♦ ✈✠❣és✠♠♦ ✠♥s✌r✉♠❡♥✌♦ ❞❡ r✡✌✠❢✠❝✡çã♦

♦✉ ❞❡ ✡❞❡sã♦✱ ✡ ✟♦♥✈❡♥çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥♦ ✌r✠❣és✠♠♦ ❞✠✡ ✡♣ós ♦

❞❡♣ós✠✌♦✱ ♣♦r ♣✡r✌❡ ❞♦ ✎s✌✡❞♦✱ ❞❡ s❡✉ ✠♥s✌r✉♠❡♥✌♦ ❞❡ r✡✌✠❢✠❝✡çã♦ ♦✉

❞❡ ✡❞❡sã♦✳

❡✚✡✙✙✜ ✥☛

✕✳ ✳✉✡❧q✉❡r ✎s✌✡❞♦ ✚✡r✌❡ ♣♦❞❡rá ♣r♦♣♦r ✉♠✡ ❡♠❡♥❞✡ ❡ r❡❣✠s✌rá✲❧✡

❝♦♠ ♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ✳ ✜ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❝♦✲
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♠✉♥✠❝✡rá ✡ ❡♠❡♥❞✡ ♣r♦♣♦s✌✡ ✡♦s ✎s✌✡❞♦s ✚✡r✌❡s✱ ❝♦♠ ✡ s♦❧✠❝✠✌✡çã♦ ❞❡

q✉❡ ❡s✌❡s ♦ ♥♦✌✠❢✠q✉❡♠ ❝✡s♦ ✡♣♦✠❡♠ ✡ ❝♦♥✈♦❝✡çã♦ ❞❡ ✉♠✡ ✟♦♥❢❡rê♥❝✠✡

❞❡ ✎s✌✡❞♦s ✚✡r✌❡s ❝♦♠ ♦ ♣r♦♣ós✠✌♦ ❞❡ ✡♥✡❧✠s✡r ✡s ♣r♦♣♦s✌✡s ❡ s✉❜♠❡✌ê✲

✲❧✡s à ✈♦✌✡çã♦✳ ✍❡✱ ♥✉♠ ♣r✡③♦ ❞❡ q✉✡✌r♦ ♠❡s❡s ✡ ♣✡r✌✠r ❞✡ ❞✡✌✡ ❞❡ss✡

♥♦✌✠❢✠❝✡çã♦✱ ♣❡❧♦ ♠❡♥♦s ✉♠ ✌❡rç♦ ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s s❡ ❞❡❝❧✡r✡r ❢✡✈♦✲

rá✈❡❧ ✡ ✌✡❧ ✟♦♥❢❡rê♥❝✠✡✱ ♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❝♦♥✈♦❝✡rá ✡ ✟♦♥❢❡rê♥❝✠✡✱

s♦❜ ♦s ✡✉s♣í❝✠♦s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳ ✳✉✡❧q✉❡r ❡♠❡♥❞✡ ✡❞♦✌✡❞✡ ♣❡❧✡

♠✡✠♦r✠✡ ❞♦s ✎s✌✡❞♦s ✚✡r✌❡s ♣r❡s❡♥✌❡s ❡ ✈♦✌✡♥✌❡s ♥✡ ✟♦♥❢❡rê♥❝✠✡ s❡rá

s✉❜♠❡✌✠❞✡ ♣❡❧♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ à ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ ♣✡r✡ s✉✡ ✡♣r♦✲

✈✡çã♦✳

✗✳ ✳♠✡ ❡♠❡♥❞✡ ✡❞♦✌✡❞✡ ❡♠ ❝♦♥❢♦r♠✠❞✡❞❡ ❝♦♠ ♦ ♣✡rá❣r✡❢♦ ✕ ❞♦ ♣r❡✲

s❡♥✌❡ ✒r✌✠❣♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r q✉✡♥❞♦ ✡♣r♦✈✡❞✡ ♣❡❧✡ ✒ss❡♠❜❧é✠✡ ✙❡✲

r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡ ✡❝❡✠✌✡ ♣♦r ✉♠✡ ♠✡✠♦r✠✡ ❞❡ ❞♦✠s ✌❡rç♦s ❞♦s

✎s✌✡❞♦s ✚✡r✌❡s✳

✸✳✳✉✡♥❞♦ ✉♠✡ ❡♠❡♥❞✡ ❡♥✌r✡r ❡♠ ✈✠❣♦r✱ ❡❧✡ s❡ ♦❜r✠❣✡✌ór✠✡ ♣✡r✡ ♦s ✎s✲

✌✡❞♦s ✚✡r✌❡s q✉❡ ✡s ✌❡♥❤✡♠ ✡❝❡✠✌♦✱ ❡♥q✉✡♥✌♦ ♦s ❞❡♠✡✠s ✎s✌✡❞♦s ✚✡r✌❡s

♣❡r♠✡♥❡❝❡rã♦ r❡❣✠❞♦s ♣❡❧✡s ❞✠s♣♦s✠çõ❡s ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ❡ ♣❡✲

❧✡s ❡♠❡♥❞✡s ✡♥✌❡r✠♦r♠❡♥✌❡ ✡❝❡✠✌✡s ♣♦r ❡❧❡s✳

❡✚✡✙✙✜ ✥✥

✕✳ ✜ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s r❡❝❡❜❡rá ❝♦♠✉♥✠❝✡rá ✡ ✌♦✲

❞♦s ♦s ✎s✌✡❞♦s ✚✡r✌❡s ♦ ✌❡①✌♦ ❞✡s r❡s❡r✈✡s ❢❡✠✌✡s ♣❡❧♦s ✎s✌✡❞♦s ♥♦ ♠♦✲

♠❡♥✌♦ ❞✡ r✡✌✠❢✠❝✡çã♦ ♦✉ ❞✡ ✡❞❡sã♦✳

✗✳ ✘ã♦ s❡rá ♣❡r♠✠✌✠❞✡ ♥❡♥❤✉♠✡ r❡s❡r✈✡ ✠♥❝♦♠♣✡✌í✈❡❧ ❝♦♠ ♦ ♦❜✖❡✌✠✈♦ ❡

♦ ♣r♦♣ós✠✌♦ ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✳

✸✳ ✳✉✡✠sq✉❡r r❡s❡r✈✡s ♣♦❞❡rã♦ s❡r r❡✌✠r✡❞✡s ✡ q✉✡❧q✉❡r ♠♦♠❡♥✌♦ ♠❡✲

❞✠✡♥✌❡ ✉♠✡ ♥♦✌✠❢✠❝✡çã♦ ♥❡ss❡ s❡♥✌✠❞♦ ❞✠r✠❣✠❞✡ ✡♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s

✘✡çõ❡s ✳♥✠❞✡s✱ q✉❡ ✠♥❢♦r♠✡rá ✡ ✌♦❞♦s ♦s ✎s✌✡❞♦s✳ ✎ss✡ ♥♦✌✠❢✠❝✡çã♦

❡♥✌r✡rá ❡♠ ✈✠❣♦r ✡ ♣✡r✌✠r ❞✡ ❞✡✌✡ ❞❡ r❡❝❡❜✠♠❡♥✌♦ ❞✡ ♠❡s♠✡ ♣❡❧♦ ✍❡✲

❝r❡✌ár✠♦✲✙❡r✡❧✳
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❡✚✡✙✙✜ ✥✁

✳♠ ✎s✌✡❞♦ ✚✡r✌❡ ♣♦❞❡rá ❞❡♥✉♥❝✠✡r ✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ♠❡❞✠✡♥✌❡

♥♦✌✠❢✠❝✡çã♦ ❢❡✠✌✡ ♣♦r ❡s❝r✠✌♦ ✡♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳

✒ ❞❡♥ú♥❝✠✡ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ✉♠ ✡♥♦ ✡♣ós ✡ ❞✡✌✡ ❡♠ q✉❡ ✡ ♥♦✌✠❢✠❝✡çã♦

✌❡♥❤✡ s✠❞♦ r❡❝❡❜✠❞✡ ♣❡❧♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧✳

❡✚✡✙✙✜ ✥✂

❉❡s✠❣♥✡✲s❡ ♣✡r✡ ❞❡♣♦s✠✌ár✠♦ ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦ ♦ ✍❡❝r❡✌ár✠♦✲✙❡✲

r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳

❡✚✡✙✙✜ ✥✄

✜ ♦r✠❣✠♥✡❧ ❞✡ ♣r❡s❡♥✌❡ ✟♦♥✈❡♥çã♦✱ ❝✉✖♦s ♦s ✌❡①✌♦s ❡♠ ár✡❜❡✱ ❝❤✠♥ês✱

❡s♣✡♥❤♦❧✱ ❢r✡♥❝ês✱ ✠♥❣❧ês ❡ r✉ss♦ sã♦ ✠❣✉✡❧♠❡♥✌❡ ✡✉✌ê♥✌✠❝♦s✱ s❡rá ❞❡♣♦✲

s✠✌✡❞♦ ❡♠ ♣♦❞❡r ❞♦ ✍❡❝r❡✌ár✠♦✲✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✳

✎♠ ❢é ❞♦ q✉❡✱ ♦s ✚❧❡♥✠♣♦✌❡♥❝✠ár✠♦s ✡❜✡✠①♦ ✡ss✠♥✡❞♦s✱ ❞❡✈✠❞✡♠❡♥✌❡ ✡✉✲

✌♦r✠③✡❞♦s ♣♦r s❡✉s r❡s♣❡❝✌✠✈♦s ✙♦✈❡r♥♦s✱ ✡ss✠♥✡r✡♠ ✡ ♣r❡s❡♥✌❡ ✟♦♥✲

✈❡♥çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✹✶

✥✂✁✂✆✁✂■✂✄ ✥❆✄ ☎❆➬➬✂✄ ❯☎✂✥❆✄ �❆✁❆

�✁✂◆✂☎➬✝✞ ✥❆ ✥✂▲✂☎�✁✂☎❈✂❆ ❏❯◆✂☎✂▲

✭✥✂✁✂✆✁✂■✂✄ ✥✂ ✁✂❆✥ ✥ ❯☎✂❈✂❋�

✜ ✒✌✘✍✠✒ ✓✒✙✗✣✢✜✜✒ ✚✍✜ ✙✍✑✏✢✜ ✌✙✌✚✍✜ ✜✒✕✣✢ ✤✣✢✲
✠✢✙✑☛✒ ✚✒ ✚✢✔✌✘✒ ✢ ✘✣✍✘✍✎✢✙✘✒ ✚✒ ✚✢✔✌✙✥➃✢✙✘✢

☛❡♥❞♦ ♣r❡s❡♥✌❡s ✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞♦s ❉✠r❡✠✌♦s ➸✉♠✡♥♦s ✭❛❡✲

s♦❧✉çã♦ ✗✕✼ ✒ ✭✏✏✏✮ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ❞❡ ✕✵ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✹✔✮❀

♦ ✚✡❝✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✎❝♦♥s♠✠❝♦s✱ ✍♦❝✠✡✠s ❡ ✟✉❧✌✉r✡✠s ❡

♦ ✚✡❝✌♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✟✠✈✠s ❡ ✚♦❧í✌✠❝♦s ✭❛❡s♦❧✉çã♦ ✗✗✵✵

✒ ✭❳❳✏✮ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ✡♥❡①♦✱ ❞❡ ✕✻ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✕✾✻✻✮❀

❝♦♠♦ ✌✡♠❜é♠ ♦✉✌r♦s ✠♥s✌r✉♠❡♥✌♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s r❡❧✡✌✠✈♦s ✡♦s ❞✠r❡✠✲

✌♦s ❡ ✡♦ ❜❡♠✲❡s✌✡r ❞♦s ✖♦✈❡♥s✱ ❡♥✌r❡ ❡❧❡s ✡s ♥♦r♠✡s ♣❡r✌✠♥❡♥✌❡s ❡s✌✡❜❡✲

❧❡❝✠❞✡s ♣❡❧✡ ✜r❣✡♥✠③✡çã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞♦ ☛r✡❜✡❧❤♦✱

☛❡♥❞♦ ♣r❡s❡♥✌❡s✱ ❞♦ ♠❡s♠♦♠♦❞♦✱ ✡ ❉❡❝❧✡r✡çã♦ ❞❡ ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ✭❛❡s♦❧✉çã♦ ✕✸✔✻ ✭❳✏✮✮ ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ❞❡ ✗✵ ❞❡ ♥♦✈❡♠❜r♦

❞❡ ✕✾✺✾✮❀ ✡ ✟♦♥✈❡♥çã♦ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ✭❛❡s♦❧✉çã♦ ✹✹✴✗✺

❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧✱ ❞❡ ✗✵ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✔✾✮❀ ❡ ✡s ❛❡❣r✡s♦í♥✠✲

♠✡s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✒❞♠✠♥✠s✌r✡çã♦ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡

❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ✲ ❛❡❣r✡s ❞❡ ❧❡✠✖✠♥❣ ✭❛❡s♦❧✉çã♦ ✹✵✴✸✸ ❞✡ ✒ss❡♠❜❧é✠✡

✙❡r✡❧✱ ❞❡ ✗✾ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✔✺✮✱

❛❡❝♦r❞✡♥❞♦ ✡ ❛❡s♦❧✉çã♦ ✹✵✴✸✸✱ ❞❡ ✗✾ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✔✺✱ ❞✡ ✒s✲

s❡♠❜❧é✠✡ ✙❡r✡❧ q✉❡✱ ❡♥✌r❡ ♦✉✌r✡s ❝♦✠s✡s✱ ✡♣r♦✈♦✉ ✡s ❛❡❣r✡s ♠í♥✠♠✡s

❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡ ✖✉s✌✠ç✡ ❞❡ ✖♦✈❡♥s ♣♦r r❡❝♦✲

♠❡♥❞✡çã♦ ❞♦ ✍é✌✠♠♦ ✟♦♥❣r❡ss♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s s♦❜r❡ ✚r❡✈❡♥çã♦

❞♦ ❉❡❧✠✌♦ ❡ ☛r✡✌✡♠❡♥✌♦ ❞♦ ❉❡❧✠♥qq❡♥✌❡✱

❛❡❝♦r❞✡♥❞♦ ✌✡♠❜é♠ q✉❡ ✡✒ss❡♠❜❧é✠✡✙❡r✡❧✱ ❡♠ s✉✡❛❡s♦❧✉çã♦ ✹✵✴✸✺✱

❞❡ ✗✾ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✕✾✔✺✱ ✡♣r♦✈✡❞✡ ♣♦r r❡❝♦♠❡♥❞✡çã♦ ❞♦ ✍é✌✠♠♦

✟♦♥❣r❡ss♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ♣❡❞✠✉ q✉❡ s❡ ❡❧✡❜♦r✡ss❡♠ ❝r✠✌ér✠♦s s♦✲

❜r❡ ❡ss❡ ✌❡♠✡ q✉❡ ❢♦ss❡♠ ❞❡ ✉✌✠❧✠❞✡❞❡ ♣✡r✡ ♦s ✎s✌✡❞♦s ♦❡♠❜r♦s ♥✡

❢♦r♠✉❧✡çã♦ ❡ ❡①❡❝✉çã♦ ❞❡ ♣r♦❣r✡♠✡s ❡ ♣♦❧í✌✠❝✡s ❡s♣❡❝✠✡❧✠③✡❞♦s✱ ❞✡♥❞♦



✷✹✷ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊❚❘■❩❊❙ ❉❊ ❘■❆❉ ✹ ❯◆■❈❊❋

ê♥❢✡s❡ às ✡✌✠✈✠❞✡❞❡s ❞❡ ✡ss✠s✌ê♥❝✠✡ ❡ ❝✉✠❞✡❞♦ ❡ à ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ❝♦♠✉✲

♥✠❞✡❞❡✱ ❡ ♣❡❞✠♥❞♦ ✡♦ ✟♦♥s❡❧❤♦ ✎❝♦♥s♠✠❝♦ ❡ ✍♦❝✠✡❧ q✉❡ ✠♥❢♦r♠✡ss❡

✡♦ ✜✠✌✡✈♦ ✟♦♥❣r❡ss♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s s♦❜r❡ ✚r❡✈❡♥çã♦ ❞♦ ❉❡❧✠✌♦ ❡

☛r✡✌✡♠❡♥✌♦ ❞♦ ❉❡❧✠♥qq❡♥✌❡ s♦❜r❡ ♦s ♣r♦❣r❡ss♦s ❢❡✠✌♦s ✡ r❡s♣❡✠✌♦ ❞❡s✲

s❡s ❝r✠✌ér✠♦s ♣✡r✡ q✉❡ ❢♦ss❡♠ ❡①✡♠✠♥✡❞♦s ❡ s❡ ❝❤❡❣✡ss❡ ✡ ✉♠✡ ❞❡❝✠sã♦✱

❛❡❝♦r❞✡♥❞♦✱ ❞♦ ♠❡s♠♦ ♠♦❞♦✱ ✡ ❛❡s♦❧✉çã♦ ✕✾✔✻✴ ✕✵ ❞♦ ✟♦♥s❡❧❤♦

✎❝♦♥s♠✠❝♦ ❡ ✍♦❝✠✡❧✱ ❞❡ ✗✕ ❞❡ ♠✡✠♦ ❞❡ ✕✾✔✻✱ ♣❡❧✡ q✉✡❧ s❡ ♣❡❞✠✉ ✡♦

✜✠✌✡✈♦ ✟♦♥❣r❡ss♦ q✉❡ ❡①✡♠✠♥✡ss❡ ♦ ♣r♦✖❡✌♦ ❞✡s ❞✠r❡✌r✠③❡s ♣✡r✡ ✡ ♣r❡✲

✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧✱ ✈✠s✡♥❞♦ ✡ s✉✡ ✡♣r♦✈✡çã♦✱

❛❡❝♦♥❤❡❝❡♥❞♦ q✉❡ é ♥❡❝❡ssár✠♦ ❡s✌✡❜❡❧❡❝❡r ❝r✠✌ér✠♦s ❡ ❡s✌r✡✌é❣✠✡s ♥✡✲

❝✠♦♥✡✠s✱ r❡❣✠♦♥✡✠s ❡ ✠♥✌❡r✲r❡❣✠♦♥✡✠s ♣✡r✡ ♣r❡✈❡♥✠r ✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡✲

♥✠❧✱

✒❢✠r♠✡♥❞♦ q✉❡ ✌♦❞✡ ❝r✠✡♥ç✡ ❣♦③✡ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❢✉♥❞✡♠❡♥✌✡✠s✱

♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ♦ ✡❝❡ss♦ à ❡❞✉❝✡çã♦ ❣r✡✌✉✠✌✡✱

☛❡♥❞♦ ♣r❡s❡♥✌❡ ♦ ❣r✡♥❞❡ ♥ú♠❡r♦ ❞❡ ✖♦✈❡♥s q✉❡✱ ❡s✌✡♥❞♦ ♦✉ ♥ã♦ ❡♠

❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✱ ❡♥❝♦♥✌r✡♠✲s❡ ✡❜✡♥❞♦♥✡❞♦s✱ s❡♠ ✡✌❡♥çã♦✱ ♠✡❧✌r✡✌✡✲

❞♦s✱ ❡①♣♦s✌♦s ✡♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞✡s ❞r♦❣✡s✱ ♠✡r❣✠♥✡❧✠③✡❞♦s ❡✱ ❡♠ ❣❡r✡❧✱

❡①♣♦s✌♦s ✡ r✠s❝♦ s♦❝✠✡❧✱

☛❡♥❞♦ ❡♠ ❝♦♥✌✡ ♦s ❜❡♥❡❢í❝✠♦s ❞✡s ♠❡❞✠❞✡s ♣r♦❣r❡ss✠s✌✡s ♣✡r✡ ✡ ♣r❡✈❡♥✲

çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ❡ ♣✡r✡ ♦ ❜❡♠✲❡s✌✡r ❞✡ ❝♦♠✉♥✠❞✡❞❡✱

✕✳ ❛❡❝♦♥❤❡❝❡✱ ❝♦♠ s✡✌✠s❢✡çã♦✱ ♦ ✠♠♣♦r✌✡♥✌❡ ✌r✡❜✡❧❤♦ r❡✡❧✠③✡❞♦ ♣❡❧♦

✟♦♠✠✌ê ❞❡ ✚r❡✈❡♥çã♦ ❞♦ ❉❡❧✠✌♦ ❡ ✓✉✌✡ ❝♦♥✌r✡ ✡ ❉❡❧✠♥qqê♥❝✠✡ ❡ ♣❡❧✡

✍❡❝r❡✌✡r✠✡ ♥✡ ♣r❡♣✡r✡çã♦ ❞✡s ❉✠r❡✌r✠③❡s ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥✲

qqê♥❝✠✡ ✖✉✈❡♥✠❧❀

✗✳ ✎①♣r❡ss✡ s❡✉ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ♣❡❧✡ ✈✡❧✠♦s✡ ❝♦❧✡❜♦r✡çã♦ ❞♦ ✟❡♥✌r♦

✢r✡❜❡ ❞❡ ✟✡♣✡❝✠✌✡çã♦ ❡ ❞❡ ✎s✌✉❞♦s ❞❡ ✍❡❣✉r✡♥ç✡ ❞❡ ❛✠✡❞ q✉❡ r❡❝❡❜❡✉

✡ ❛❡✉♥✠ã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ✎s♣❡❝✠✡❧✠s✌✡s s♦❜r❡ ♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❞♦

♣r♦✖❡✌♦ ❞❡ ♥♦r♠✡s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥✲

❝✠✡ ✖✉✈❡♥✠❧✱ ❡♠ ❛✠✡❞✱ ❞❡ ✗✔ ❞❡ ❢❡✈❡r❡✠r♦ ✡ ✕➸ ❞❡ ♠✡rç♦ ❞❡ ✕✾✔✔✱ ❝♦♠ ✡

❝♦❧✡❜♦r✡çã♦ ❞♦ ✎s❝r✠✌ór✠♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡♠ ✮✠❡♥✡❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✹✸

✸✳ ✒♣r♦✈✡ ✡s ❉✠r❡✌r✠③❡s ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧✱ ❢✠✲

❣✉r✡❞✡ ♥♦ ✡♥❡①♦ ❞✡ ♣r❡s❡♥✌❡ r❡s♦❧✉çã♦✱ ❝♦♠ ♦ ♥♦♠❡ ❞❡ ✢❉✠r❡✌r✠③❡s ❞❡

❛✠✡❞➈❀

✹✳ ✎①♦r✌✡ ♦s ✎s✌✡❞♦s ♦❡♠❜r♦s ♣✡r✡ q✉❡✱ ♥♦s s❡✉s ♣❧✡♥♦s ❣❧♦❜✡✠s ❞❡

♣r❡✈❡♥çã♦ ❞❡ ❞❡❧✠✌♦✱ ✡♣❧✠q✉❡♠ ❡ss✡s ❉✠r❡✌r✠③❡s ♥✡ ❧❡❣✠s❧✡çã♦✱ ♥✡ ♣♦❧í✌✠✲

❝✡ ❡ ♥✡ ♣rá✌✠❝✡ ♥✡❝✠♦♥✡✠s ❡ ❝♦♥s✠❣✡♠ ✡ ✡✌❡♥çã♦ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❝♦♠♣❡✲

✌❡♥✌❡s✱ ✠♥❝❧✉s✠✈❡ ❞♦s ❡♥❝✡rr❡❣✡❞♦s ❞❡ ❢♦r♠✉❧✡r ♣♦❧í✌✠❝✡s✱ ❞♦ ♣❡ss♦✡❧ ❞✡

✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✱ ❞♦s ❡❞✉❝✡❞♦r❡s✱ ❞♦s ♠❡✠♦s s♦❝✠✡✠s

❞❡ ❝♦♠✉♥✠❝✡çã♦✱ ❞♦s ♣r♦❢✠ss✠♦♥✡✠s ❡ ❞♦s ❡s✌✉❞✠♦s♦s❀

✺✳ ✚❡❞❡ ✡♦ ✍❡❝r❡✌ár✠♦ ✙❡r✡❧ q✉❡ ♣r♦❝✉r❡ ❞✡r ✡ ♠✡✠♦r ❞✠❢✉sã♦ ♣♦ssí✈❡❧

✡♦ ✌❡①✌♦ ❞✡s ❉✠r❡✌r✠③❡s ❡♠ ✌♦❞♦s ♦s ✠❞✠♦♠✡s ♦❢✠❝✠✡✠s ❞✡s ✘✡çõ❡s ✳♥✠✲

❞✡s ❡ ❝♦♥✈✠❞✡ ♦s ✎s✌✡❞♦s♦❡♠❜r♦s ♣✡r✡ q✉❡ ❢✡ç✡♠ ♦ ♠❡s♠♦❀

✻✳ ✚❡❞❡✱ ✡❧é♠ ❞✠ss♦✱ ✡♦ ✍❡❝r❡✌ár✠♦ ✙❡r✡❧ ✉♠ ❡s❢♦rç♦ ❝♦♥❝✠❧✠✡❞♦r ♣✡r✡

❢♦♠❡♥✌✡r ✡ ✡♣❧✠❝✡çã♦ ❞✡s ❉✠r❡✌r✠③❡s ❡ ❝♦♥✈✠❞✡ ✌♦❞♦s ♦s ❡s❝r✠✌ór✠♦s

❝♦♠♣❡✌❡♥✌❡s ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡ ✠♥s✌✠✌✉✠çõ❡s ✠♥✌❡r❡ss✡❞✡s✱ ♣✡r✌✠❝✉✲

❧✡r♠❡♥✌❡ ♦ ✛✉♥❞♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ♣✡r✡ ✡ ✏♥❢â♥❝✠✡✱ ❝♦♠♦ ✌✡♠❜é♠

♦s ❡s♣❡❝✠✡❧✠s✌✡s ✡ ✌í✌✉❧♦ ✠♥❞✠✈✠❞✉✡❧ q✉❡ s❡ ✉♥✡♠ ♥❡s✌❡ ♠❡s♠♦ ♦❜✖❡✌✠✈♦❀

✼✳ ✏♥s✌✡ ✌♦❞♦s ♦s ór❣ã♦s ❝♦♠♣❡✌❡♥✌❡s ❞✡s ✘✡çõ❡s✳♥✠❞✡s ♣✡r✡ q✉❡ ❝♦❧✡✲

❜♦r❡♠ ❝♦♠ ♦ ✍❡❝r❡✌ár✠♦ ✙❡r✡❧ ♥✡ ✡❞♦çã♦ ❞✡s ♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s ♣✡r✡

❣✡r✡♥✌✠r ✡ ✡♣❧✠❝✡çã♦ ❞✡ ♣r❡s❡♥✌❡ r❡s♦❧✉çã♦❀

✔✳ ✟♦♥✈✠❞✡ ✡ ✍✉❜❝♦♠✠ssã♦ ❞❡ ✚r❡✈❡♥çã♦ ❞❡ ❉✠s❝r✠♠✠♥✡çõ❡s ❡ ✚r♦✌❡✲

çã♦ às ♦✠♥♦r✠✡s✱ ❞✡ ✟♦♠✠ssã♦ ❞❡ ❉✠r❡✠✌♦s ➸✉♠✡♥♦s✱ ✡ ❡①✡♠✠♥✡r ♦

♣r❡s❡♥✌❡ ♥♦✈♦ ✠♥s✌r✉♠❡♥✌♦ ✠♥✌❡r♥✡❝✠♦♥✡❧ ❝♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ ❢♦♠❡♥✌✡r ✡

✡♣❧✠❝✡çã♦ ❞✡ ♣r❡s❡♥✌❡ r❡s♦❧✉çã♦❀

✾✳ ✟♦♥✈✠❞✡ ✌✡♠❜é♠ ♦s ✎s✌✡❞♦s ♦❡♠❜r♦s ✡ ✡♣♦✠✡r❡♠ ❢✠r♠❡♠❡♥✌❡ ✡

♦r❣✡♥✠③✡çã♦ ❞❡ ❝✉rs♦s ♣rá✌✠❝♦s ❞❡ ❝✡rá✌❡r ✌é❝♥✠❝♦ ❡ ❝✠❡♥✌í❢✠❝♦✱ ❝♦♠♦

✌✡♠❜é♠ ♣r♦✖❡✌♦s ♣✠❧♦✌♦s ❡ ❞❡ ❞❡♠♦♥s✌r✡çã♦ s♦❜r❡ q✉❡s✌õ❡s ♣rá✌✠❝✡s ❡

✡s♣❡❝✌♦s ♥♦r♠✡✌✠✈♦s✱ r❡❧✡❝✠♦♥✡❞♦s ❝♦♠ ✡ ✡♣❧✠❝✡çã♦ ❞♦ ❞✠s♣♦s✌♦ ♥❡ss✡s

❉✠r❡✌r✠③❡s ❡ ❝♦♠ ✡ ✡❞♦çã♦ ❞❡ ♠❡❞✠❞✡s ❝♦♥❝r❡✌✡s✱ ✌❡♥❞❡♥✌❡s ✡ ❡s✌✡❜❡✲

❧❡❝❡r s❡r✈✠ç♦s ❜✡s❡✡❞♦s ♥✡ ❝♦♠✉♥✠❞✡❞❡ ❡ ❞✠r✠❣✠❞♦s ✡ ✡✌❡♥❞❡r ✡s ♥❡❝❡s✲
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s✠❞✡❞❡s✱ ♦s ♣r♦❜❧❡♠✡s ❡ ♦s ✠♥✌❡r❡ss❡s ❡s♣❡❝✠✡✠s ❞♦s ✖♦✈❡♥s✱ ♣❡❞✠♥❞♦ ✡♦

✍❡❝r❡✌ár✠♦ ✙❡r✡❧ q✉❡ ❝♦♦r❞❡♥❡ ♦s ❡s❢♦rç♦s ♥❡ss❡ s❡♥✌✠❞♦❀

✕✵✳ ✟♦♥✈✠❞✡✱ ✡❧é♠ ❞✠ss♦✱ ♦s ✎s✌✡❞♦s♦❡♠❜r♦s ✡ ✠♥❢♦r♠✡r❡♠ ✡♦ ✍❡❝r❡✲

✌ár✠♦ ✙❡r✡❧ s♦❜r❡ ✡ ✡♣❧✠❝✡çã♦ ❞✡s ❉✠r❡✌r✠③❡s ❡ ✡ ✡♣r❡s❡♥✌✡r❡♠ r❡❧✡✌ór✠♦s

♣❡r✠ó❞✠❝♦s ✡♦ ✟♦♠✠✌ê ❞❡ ✚r❡✈❡♥çã♦ ❞♦ ❉❡❧✠✌♦ ❡ ✓✉✌✡ ❝♦♥✌r✡ ✡ ❉❡❧✠♥✲

qqê♥❝✠✡ s♦❜r❡ ♦s r❡s✉❧✌✡❞♦s ✡❧❝✡♥ç✡❞♦s✳

☞❆❚�✁
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✥✳ ✯✚✙✘✗�✕✙✜✍ ✥✎✘✘☞✏✙✘✡☞✙✍

✕✳ ✒ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧ é ♣✡r✌❡ ❡ss❡♥❝✠✡❧ ❞✡ ♣r❡✈❡♥çã♦

❞♦ ❞❡❧✠✌♦ ♥✡ s♦❝✠❡❞✡❞❡ ✳ ❉❡❞✠❝✡❞♦s ✡ ✡✌✠✈✠❞✡❞❡s ❧í❝✠✌✡s ❡ s♦❝✠✡❧♠❡♥✌❡

ú✌❡✠s✱ ♦r✠❡♥✌✡❞♦s r✉♠♦ à s♦❝✠❡❞✡❞❡ ❡ ❝♦♥s✠❞❡r✡♥❞♦ ✡ ✈✠❞✡ ❝♦♠ ❝r✠✌ér✠♦s

❤✉♠✡♥✠s✌✡s✱ ♦s ✖♦✈❡♥s ♣♦❞❡♠ ❞❡s❡♥✈♦❧✈❡r ✡✌✠✌✉❞❡s ♥ã♦ ❝r✠♠✠♥✡✠s✳

✗✳ ✚✡r✡ ✌❡r ê①✠✌♦✱ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧ r❡q✉❡r✱ ♣♦r ♣✡r✌❡

❞❡ ✌♦❞✡ ✡ s♦❝✠❡❞✡❞❡✱ ❡s❢♦rç♦s q✉❡ ❣✡r✡♥✌✡♠ ✉♠ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❤✡r✲

♠s♥✠❝♦ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s ❡ q✉❡ r❡s♣❡✠✌❡♠ ❡ ♣r♦♠♦✈✡♠ ✡ s✉✡ ♣❡rs♦♥✡✲

❧✠❞✡❞❡ ✡ ♣✡r✌✠r ❞✡ ♣r✠♠❡✠r✡ ✠♥❢â♥❝✠✡✳

✸✳ ✘✡ ✡♣❧✠❝✡çã♦ ❞✡s ♣r❡s❡♥✌❡s ❉✠r❡✌r✠③❡s✱ ♦s ♣r♦❣r✡♠✡s ♣r❡✈❡♥✌✠✈♦s

❞❡✈❡♠ ❡s✌✡r ❝❡♥✌r✡❧✠③✡❞♦s ♥♦ ❜❡♠✲❡s✌✡r ❞♦s ✖♦✈❡♥s ❞❡s❞❡ s✉✡ ♣r✠♠❡✠r✡

✠♥❢â♥❝✠✡✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦s ♦r❞❡♥✡♠❡♥✌♦s ✖✉rí❞✠❝♦s ♥✡❝✠♦♥✡✠s✳

✹✳ ➱ ♥❡❝❡ssár✠♦ q✉❡ s❡ r❡❝♦♥❤❡ç✡ ✡ ✠♠♣♦r✌â♥❝✠✡ ❞✡ ✡♣❧✠❝✡çã♦ ❞❡ ♣♦❧í✲

✌✠❝✡s ❡ ♠❡❞✠❞✡s ♣r♦❣r❡ss✠s✌✡s ❞❡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ q✉❡ ❡✈✠✲

✌❡♠ ❝r✠♠✠♥✡❧✠③✡r ❡ ♣❡♥✡❧✠③✡r ✡ ❝r✠✡♥ç✡ ♣♦r ✉♠✡ ❝♦♥❞✉✌✡ q✉❡ ♥ã♦ ❝✡✉s❡

❣r✡♥❞❡s ♣r❡✖✉í③♦s ✡♦ s❡✉ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ q✉❡ ♥❡♠ ♣r❡✖✉❞✠q✉❡ ♦s

❞❡♠✡✠s ✳ ✎ss✡s ♣♦❧í✌✠❝✡s ❡ ♠❡❞✠❞✡s ❞❡✈❡rã♦ ❝♦♥✌❡r ♦ s❡❣✉✠♥✌❡✿

✡✮ ❝r✠✡çã♦ ❞❡ ♠❡✠♦s q✉❡ ♣❡r♠✠✌✡♠ s✡✌✠s❢✡③❡r às ❞✠✈❡rs✡s ♥❡❝❡ss✠✲

❞✡❞❡s ❞♦s ✖♦✈❡♥s ❡ q✉❡ s✠r✈✡♠ ❞❡ ♠✡r❝♦ ❞❡ ✡♣♦✠♦ ♣✡r✡ ✈❡❧✡r ♣❡❧♦
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❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣❡ss♦✡❧ ❞❡ ✌♦❞♦s ♦s ✖♦✈❡♥s✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ❞✡✲

q✉❡❧❡s q✉❡ ❡s✌❡✖✡♠ ♣✡✌❡♥✌❡♠❡♥✌❡ ❡♠ ♣❡r✠❣♦ ♦✉ ❡♠ s✠✌✉✡çã♦ ❞❡

✠♥s❡❣✉r✡♥ç✡ s♦❝✠✡❧ ❡ q✉❡ ♥❡❝❡ss✠✌❡♠ ✉♠ ❝✉✠❞✡❞♦ ❡ ✉♠✡ ♣r♦✌❡çã♦

❡s♣❡❝✠✡✠s✳

❜✮ ❝r✠✌ér✠♦s ❡ ♠é✌♦❞♦s ❡s♣❡❝✠✡❧✠③✡❞✡s ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥✲

qqê♥❝✠✡✱ ❜✡s❡✡❞♦s ♥✡s ❧❡✠s✱ ♥♦s ♣r♦❝❡ss♦s✱ ♥✡s ✠♥s✌✠✌✉✠çõ❡s✱ ♥✡s

✠♥s✌✡❧✡çõ❡s ❡ ✉♠✡ r❡❞❡ ❞❡ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s✱ ❝✉✖✡ ❢✠♥✡❧✠❞✡❞❡

s❡✖✡ ✡ ❞❡ r❡❞✉③✠r ♦s ♠♦✌✠✈♦s✱ ✡ ♥❡❝❡ss✠❞✡❞❡ ❡ ✡s ♦♣♦r✌✉♥✠❞✡❞❡s ❞❡

❝♦♠❡✌❡r ✠♥❢r✡çõ❡s ♦✉ ✡s ❝♦♥❞✠çõ❡s q✉❡ ✡s ♣r♦♣✠❝✠❡♠✳

❝✮ ✉♠✡ ✠♥✌❡r✈❡♥çã♦ ♦❢✠❝✠✡❧ ❝✉✖✡ ♣r✠♥❝✠♣✡❧ ❢✠♥✡❧✠❞✡❞❡ s❡✖✡ ✡ ❞❡ ✈❡❧✡r

♣❡❧♦ ✠♥✌❡r❡ss❡ ❣❡r✡❧ ❞♦ ✖♦✈❡♠ ❡ q✉❡ s❡ ✠♥s♣✠r❡ ♥✡ ✖✉s✌✠ç✡ ❡ ♥✡ ❡qq✠✲

❞✡❞❡✳

❞✮ ♣r♦✌❡çã♦ ❞♦ ❜❡♠✲❡s✌✡r✱ ❞♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦✱ ❞♦s ❞✠r❡✠✌♦s ❡ ❞♦s

✠♥✌❡r❡ss❡s ❞♦s ✖♦✈❡♥s✳

❡✮ r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❞♦ ❢✡✌♦ ❞❡ q✉❡ ♦ ❝♦♠♣♦r✌✡♠❡♥✌♦ ❞♦s ✖♦✈❡♥s q✉❡

♥ã♦ s❡ ✡✖✉s✌✡♠ ✡♦s ✈✡❧♦r❡s ❡ ♥♦r♠✡s ❣❡r✡✠s ❞✡ s♦❝✠❡❞✡❞❡ sã♦✱ ❝♦♠

❢r❡qqê♥❝✠✡✱ ♣✡r✌❡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ✡♠✡❞✉r❡❝✠♠❡♥✌♦ ❡ q✉❡ ✌❡♥❞❡♠

✡ ❞❡s✡♣✡r❡❝❡r✱ ❡s♣♦♥✌✡♥❡✡♠❡♥✌❡✱ ♥✡ ♠✡✠♦r✠✡ ❞✡s ♣❡ss♦✡s✱ q✉✡♥❞♦

❝❤❡❣✡♠ à ♠✡✌✉r✠❞✡❞❡✱ ❡

❢✮ ❝♦♥s❝✠ê♥❝✠✡ ❞❡ q✉❡✱ s❡❣✉♥❞♦ ✡ ♦♣✠♥✠ã♦ ❞♦♠✠♥✡♥✌❡ ❞♦s ❡s♣❡❝✠✡✲

❧✠s✌✡s✱ ❝❧✡ss✠❢✠❝✡r ✉♠ ✖♦✈❡♠ ❞❡ ✢❡①✌r✡✈✠✡❞♦➈✱ ✢❞❡❧✠♥qq❡♥✌❡➈ ♦✉ ✢♣ré✲

✲❞❡❧✠♥qq❡♥✌❡➈ ❣❡r✡❧♠❡♥✌❡ ❢✡✈♦r❡❝❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ ♣✡✉✌✡s

♣❡r♠✡♥❡♥✌❡s ❞❡ ❝♦♠♣♦r✌✡♠❡♥✌♦ ✠♥❞❡s❡✖✡❞♦✳

✺✳ ❉❡✈❡♠ s❡r ❞❡s❡♥✈♦❧✈✠❞♦s s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❝♦♠ ❜✡s❡ ♥✡ ❝♦♠✉✲

♥✠❞✡❞❡ ♣✡r✡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧ ✳ ✍ó ❡♠ ú❧✌✠♠♦ ❝✡s♦

r❡❝♦rr❡r✲s❡✲á ✡ ♦r❣✡♥✠s♠♦s ♠✡✠s ❢♦r♠✡✠s ❞❡ ❝♦♥✌r♦❧❡ s♦❝✠✡❧✳

✥✥✳ ❛✁✙✙✡✜✍✦☞✍✦✙✚✙✡✚✙⑧✙✍

✻✳ ✒s ♣r❡s❡♥✌❡s ❞✠r❡✌r✠③❡s ❞❡✈❡rã♦ s❡r ✠♥✌❡r♣r❡✌✡❞✡s ❡ ✡♣❧✠❝✡❞✡s ♥♦

♠✡r❝♦ ❣❡r✡❧ ❞✡ ❉❡❝❧✡r✡çã♦ ✳♥✠✈❡rs✡❧ ❞❡ ❉✠r❡✠✌♦s ➸✉♠✡♥♦s✱ ❞♦ ✚✡❝✌♦

✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✎❝♦♥s♠✠❝♦s✱ ✍♦❝✠✡✠s ❡ ✟✉❧✌✉r✡✠s ❡ ❞♦ ✚✡❝✌♦



✷✹✻ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊❚❘■❩❊❙ ❉❊ ❘■❆❉ ✹ ❯◆■❈❊❋

✏♥✌❡r♥✡❝✠♦♥✡❧ ❞❡ ❉✠r❡✠✌♦s ✟✠✈✠s ❡ ✚♦❧í✌✠❝♦s✱ ❞✡ ❉❡❝❧✡r✡çã♦ ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ❞✡ ✟♦♥✈❡♥çã♦ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ♥♦ ❝♦♥✌❡①✌♦

❞✡s r❡❣r✡s ♠í♥✠♠✡s ❞✡s ✘✡çõ❡s✳♥✠❞✡s ♣✡r✡ ✡ ✡❞♠✠♥✠s✌r✡çã♦ ❞✡ ✖✉s✌✠ç✡

❞❡ ✖♦✈❡♥s✱ ❝♦♠♦ ✌✡♠❜é♠ ❞❡ ♦✉✌r♦s ✠♥s✌r✉♠❡♥✌♦s ❡ ♥♦r♠✡s r❡❧✡✌✠✈♦s

✡♦s ❞✠r❡✠✌♦s✱ ✠♥✌❡r❡ss❡s ❡ ❜❡♠✲❡s✌✡r ❞❡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s✱ ❡ ✡❞♦❧❡s❝❡♥✌❡s✳

✼✳ ✏❣✉✡❧♠❡♥✌❡✱ ✡s ♣r❡s❡♥✌❡s ❞✠r❡✌r✠③❡s ❞❡✈❡rã♦ s❡r ✡♣❧✠❝✡❞✡s ♥♦ ❝♦♥✲

✌❡①✌♦ ❞✡s ❝♦♥❞✠çõ❡s ❡❝♦♥s♠✠❝✡s✱ s♦❝✠✡✠s ❡ ❝✉❧✌✉r✡✠s ♣r❡❞♦♠✠♥✡♥✌❡s ❡♠

❝✡❞✡ ✉♠ ❞♦s ✎s✌✡❞♦s♦❡♠❜r♦s✳

✥✙✙✳ ✯✚✙➃✙✘✣✢✜✥✙✚☞✂

✔✳ ❉❡✈❡rã♦ s❡r ❢♦r♠✉❧✡❞♦s✱ ❡♠ ✌♦❞♦s ♦s ♥í✈❡✠s ❞♦ ❣♦✈❡r♥♦✱ ♣❧✡♥♦s ❣❡✲

r✡✠s ❞❡ ♣r❡✈❡♥çã♦ q✉❡ ❝♦♠♣r❡❡♥❞✡♠✱ ❡♥✌r❡ ♦✉✌r✡s ❝♦✠s✡s✱ ♦ s❡❣✉✠♥✌❡✿

✡✮ ✡♥á❧✠s❡ ♣r♦❢✉♥❞✡ ❞♦ ♣r♦❜❧❡♠✡ ❡ r❡❧✡çã♦ ❞❡ ♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s✱

❢✡❝✠❧✠❞✡❞❡s ❡ r❡❝✉rs♦s ❞✠s♣♦♥í✈❡✠s❀

❜✮ ❢✉♥çõ❡s ❜❡♠ ❞❡❢✠♥✠❞✡s ❞♦s ♦r❣✡♥✠s♠♦s ❡ ✠♥s✌✠✌✉✠çõ❡s ❝♦♠♣❡✌❡♥✲

✌❡s q✉❡ s❡ ♦❝✉♣✡♠ ❞❡ ✡✌✠✈✠❞✡❞❡s ♣r❡✈❡♥✌✠✈✡s❀

❝✮ ♠❡❝✡♥✠s♠♦s ♣✡r✡ ✡ ❝♦♦r❞❡♥✡çã♦ ✡❞❡q✉✡❞✡ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞❡

♣r❡✈❡♥çã♦ ❡♥✌r❡ ♦s ♦r❣✡♥✠s♠♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡✲

♠❡♥✌✡✠s❀

❞✮ ♣♦❧í✌✠❝✡s✱ ❡s✌r✡✌é❣✠✡s ❡ ♣r♦❣r✡♠✡s ❜✡s❡✡❞♦s ❡♠ ❡s✌✉❞♦s ❞❡ ♣r♦❣✲

♥ós✌✠❝♦s ❡ q✉❡ s❡✖✡♠ ♦❜✖❡✌♦ ❞❡ ✈✠❣✠❧â♥❝✠✡ ♣❡r♠✡♥❡♥✌❡ ❡ ✡✈✡❧✠✡çã♦

❝✉✠❞✡❞♦s✡ ❞✉r✡♥✌❡ s✉✡ ✡♣❧✠❝✡çã♦❀

❡✮ ♠é✌♦❞♦s ♣✡r✡ ❞✠♠✠♥✉✠r✱ ❞❡ ♠✡♥❡✠r✡ ❡❢✠❝✡③✱ ✡s ♦♣♦r✌✉♥✠❞✡❞❡s ❞❡

❝♦♠❡✌❡r ✡✌♦s ❞❡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧❀

❢✮ ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ❝♦♠✉♥✠❞✡❞❡ ❡♠ ✌♦❞✡ ✉♠✡ sér✠❡ ❞❡ s❡r✈✠ç♦s ❡

♣r♦❣r✡♠✡s❀

❣✮ ❡s✌r❡✠✌✡ ❝♦♦♣❡r✡çã♦ ✠♥✌❡r❞✠s❝✠♣❧✠♥ár✠✡ ❡♥✌r❡ ♦s ❣♦✈❡r♥♦s ♥✡❝✠♦✲

♥✡✠s✱ ❡s✌✡❞✉✡✠s✱ ♠✉♥✠❝✠♣✡✠s ❡ ❧♦❝✡✠s✱ ❝♦♠ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞♦ s❡✌♦r

♣r✠✈✡❞♦✱ ❞❡ ❝✠❞✡❞ã♦s r❡♣r❡s❡♥✌✡✌✠✈♦s ❞✡ ❝♦♠✉♥✠❞✡❞❡ ✠♥✌❡r❡ss✡❞✡

❡ ❞❡ ♦r❣✡♥✠③✡çõ❡s ✌r✡❜✡❧❤✠s✌✡s✱ ❞❡ ❝✉✠❞✡❞♦ à ❝r✠✡♥ç✡✱ ❞❡ ❡❞✉❝✡çã♦



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✹✼

s✡♥✠✌ár✠✡✱ s♦❝✠✡✠s✱ ✖✉❞✠❝✠✡✠s ❡ ❞♦s s❡r✈✠ç♦s ❞❡ r❡♣r❡ssã♦✱ ♥✡ ✡♣❧✠❝✡çã♦

❞❡ ♠❡❞✠❞✡s ❝♦♦r❞❡♥✡❞✡s ♣✡r✡ ♣r❡✈❡♥✠r ✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧ ❡ ♦s

❞❡❧✠✌♦s ❞♦s ✖♦✈❡♥s❀

❤✮ ♣✡r✌✠❝✠♣✡çã♦ ❞♦s ✖♦✈❡♥s ♥✡s ♣♦❧í✌✠❝✡s ❡ ♥♦s ♣r♦❝❡ss♦s ❞❡ ♣r❡✲

✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧✱ ♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♥♦s ♣r♦❣r✡♠✡s ❞❡

s❡r✈✠ç♦s ❝♦♠✉♥✠✌ár✠♦s✱ ❞❡ ✡✉✌♦✲✡✖✉❞✡ ✖✉✈❡♥✠❧ ❡ ❞❡ ✠♥❞❡♥✠③✡çã♦ ❡

✡ss✠s✌ê♥❝✠✡ às ✈í✌✠♠✡s❀

✠✮ ♣❡ss♦✡❧ ❡s♣❡❝✠✡❧✠③✡❞♦ ❞❡ ✌♦❞♦s ♦s ♥í✈❡✠s✳

✥➃✳ ✯✚✜✗✙✍✍✜✍✦✙ ✡✜✗✙☞✂✙⑧☞✣✢✜

✾✳ ❉❡✈❡rá s❡r ♣r❡s✌✡❞✡ ✉♠✡ ✡✌❡♥çã♦ ❡s♣❡❝✠✡❧ às ♣♦❧í✌✠❝✡s ❞❡ ♣r❡✈❡♥✲

çã♦ q✉❡ ❢✡✈♦r❡ç✡♠ à s♦❝✠✡❧✠③✡çã♦ ❡ à ✠♥✌❡❣r✡çã♦ ❡❢✠❝✡③❡s ❞❡ ✌♦❞✡s ✡s

❝r✠✡♥ç✡s ❡ ✖♦✈❡♥s✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ✡✌r✡✈és ❞✡ ❢✡♠í❧✠✡✱ ❞✡ ❝♦♠✉♥✠❞✡❞❡✱

❞♦s ❣r✉♣♦s ❞❡ ✖♦✈❡♥s ♥✡s ♠❡s♠✡s ❝♦♥❞✠çõ❡s✱ ❞✡ ❡s❝♦❧✡✱ ❞✡ ❢♦r♠✡çã♦

♣r♦❢✠ss✠♦♥✡❧ ❡ ❞♦ ♠❡✠♦ ✌r✡❜✡❧❤✠s✌✡✱ ❝♦♠♦ ✌✡♠❜é♠ ♠❡❞✠✡♥✌❡ ✡ ✡çã♦

❞❡ ♦r❣✡♥✠③✡çõ❡s ✈♦❧✉♥✌ár✠✡s ✳ ❉❡✈❡rá s❡r r❡s♣❡✠✌✡❞♦✱ ❞❡✈✠❞✡♠❡♥✌❡✱ ♦

❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣❡ss♦✡❧ ❞✡s ❝r✠✡♥ç✡s ❡ ❞♦s ✖♦✈❡♥s q✉❡ ❞❡✈❡rã♦ s❡r

✡❝❡✠✌♦s✱ ❡♠ ♣é ❞❡ ✠❣✉✡❧❞✡❞❡✱ ❝♦♠♦ ❝♦✲♣✡r✌✠❝✠♣✡♥✌❡s ♥♦s ♣r♦❝❡ss♦s ❞❡

s♦❝✠✡❧✠③✡çã♦ ❡ ✠♥✌❡❣r✡çã♦✳

✥✳ �✥▼❮▲✂✥

✕✵✳ ☛♦❞✡ s♦❝✠❡❞✡❞❡ ❞❡✈❡rá ✡✌r✠❜✉✠r ❡❧❡✈✡❞✡ ♣r✠♦r✠❞✡❞❡ às ♥❡❝❡ss✠❞✡❞❡s

❡ ✡♦ ❜❡♠✲❡s✌✡r ❞✡ ❢✡♠í❧✠✡ ❡ ❞❡ ✌♦❞♦s ♦s s❡✉s ♠❡♠❜r♦s✳

✕✕✳ ✟♦♠♦ ✡ ❢✡♠í❧✠✡ é ✡ ✉♥✠❞✡❞❡ ❝❡♥✌r✡❧ ❡♥❝✡rr❡❣✡❞✡ ❞✡ ✠♥✌❡❣r✡rã♦ s♦✲

❝✠✡❧ ♣r✠♠ár✠✡ ❞✡ ❝r✠✡♥ç✡✱ ❞❡✈❡✲s❡ ♣r♦ss❡❣✉✠r ❝♦♠ ♦s ❡s❢♦rç♦s ❣♦✈❡r♥✡✲

♠❡♥✌✡✠s ❡ ❞❡ ♦r❣✡♥✠③✡çõ❡s s♦❝✠✡✠s ♣✡r✡ ✡ ♣r❡s❡r✈✡çã♦ ❞✡ ✠♥✌❡❣r✠❞✡❞❡ ❞✡

❢✡♠í❧✠✡✱ ✠♥❝❧✉í❞✡ ✡ ❢✡♠í❧✠✡ ♥✉♠❡r♦s✡ ✳ ✒ s♦❝✠❡❞✡❞❡ ✌❡♠ ✡ ♦❜r✠❣✡çã♦ ❞❡

✡✖✉❞✡r ✡ ❢✡♠í❧✠✡ ✡ ❝✉✠❞✡r ❡ ♣r♦✌❡❣❡r ✡ ❝r✠✡♥ç✡ ❡ ❣✡r✡♥✌✠r s❡✉ ❜❡♠✲❡s✌✡r

❢ís✠❝♦ ❡ ♠❡♥✌✡❧ ✳ ❉❡✈❡rã♦ s❡r ♣r❡s✌✡❞♦s s❡r✈✠ç♦s ✡♣r♦♣r✠✡❞♦s✱ ✠♥❝❧✉s✠✈❡

♦ ❞❡ ❝r❡❝❤❡s ❞✠✉r♥✡s✳

✕✗✳ ✜s ❣♦✈❡r♥♦s ❞❡✈❡rã♦ ✡❞♦✌✡r ♣♦❧í✌✠❝✡s q✉❡ ♣❡r♠✠✌✡♠ ♦ ❝r❡s❝✠♠❡♥✌♦

❞✡s ❝r✠✡♥ç✡s ♥✉♠ ✡♠❜✠❡♥✌❡ ❢✡♠✠❧✠✡r ❡s✌á✈❡❧ ❡ ❢✠r♠❡ ✳ ❉❡✈❡rã♦ s❡r ❢✡❝✠✲



✷✹✽ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊❚❘■❩❊❙ ❉❊ ❘■❆❉ ✹ ❯◆■❈❊❋

❧✠✌✡❞♦s s❡r✈✠ç♦s ✡❞❡q✉✡❞♦s ♣✡r✡ ❢✡♠í❧✠✡s q✉❡ ♥❡❝❡ss✠✌❡♠ ❞❡ ✡ss✠s✌ê♥❝✠✡

♣✡r✡ ✡ r❡s♦❧✉çã♦ ❞❡ s✠✌✉✡çõ❡s ❞❡ ✠♥s✌✡❜✠❧✠❞✡❞❡ ♦✉ ❝♦♥❢❧✠✌♦✳

✕✸✳✳✉✡♥❞♦ ♥ã♦ ❡①✠s✌✠r ✉♠ ✡♠❜✠❡♥✌❡ ❢✡♠✠❧✠✡r ❡s✌á✈❡❧ ❡ ❢✠r♠❡ ❡ q✉✡♥❞♦

♦s ❡s❢♦rç♦s ❞✡ ❝♦♠✉♥✠❞✡❞❡ ♣✡r✡ ♦❢❡r❡❝❡r ✡ss✠s✌ê♥❝✠✡ ✡♦s ♣✡✠s✱ ♥❡ss❡

✡s♣❡❝✌♦✱ ✌✠✈❡r❡♠ ❢r✡❝✡ss✡❞♦ ❡ ✡ ❢✡♠í❧✠✡ ♥✉♠❡r♦s✡ ✖á ♥ã♦ ♣✉❞❡r ❝✉♠✲

♣r✠r ❡ss✡ ❢✉♥çã♦✱ ❞❡✈❡rá r❡❝♦rr❡r✲s❡ ✡ ♦✉✌r✡s ♣♦ssí✈❡✠s ♠♦❞✡❧✠❞✡❞❡s ❞❡

s✠✌✉✡çã♦ ❢✡♠✠❧✠✡r✱ ❡♥✌r❡ ❡❧✡s ♦ ✡❝♦❧❤✠♠❡♥✌♦ ❢✡♠✠❧✠✡r ❡ ✡ ✡❞♦çã♦ q✉❡✱ ♥✡

♠❡❞✠❞✡ ❞♦ ♣♦ssí✈❡❧✱ ❞❡✈❡rã♦ r❡♣r♦❞✉③✠r ✉♠ ✡♠❜✠❡♥✌❡ ❢✡♠✠❧✠✡r ❡s✌á✈❡❧

❡ ❢✠r♠❡ ❡✱ ✡♦ ♠❡s♠♦ ✌❡♠♣♦✱ ♣r♦❞✉③✠r ♥✡s ❝r✠✡♥ç✡s ✉♠ s❡♥✌✠♠❡♥✌♦ ❞❡

♣❡r♠✡♥ê♥❝✠✡✱ ♣✡r✡ ❡✈✠✌✡r ♦s ♣r♦❜❧❡♠✡s r❡❧✡❝✠♦♥✡❞♦s ❝♦♠ ♦ ✢❞❡s❧♦❝✡✲

♠❡♥✌♦➈ ❞❡ ✉♠ ❧✉❣✡r ✡ ♦✉✌r♦✳

✕✹✳ ❉❡✈❡rá s❡r ♣r❡s✌✡❞✡ ✉♠✡ ✡✌❡♥çã♦ ❡s♣❡❝✠✡❧ às ❝r✠✡♥ç✡s ❞❡ ❢✡♠í❧✠✡s

✡❢❡✌✡❞✡s ♣♦r ♣r♦❜❧❡♠✡s ♦r✠❣✠♥✡❞♦s ♣♦r ♠✉❞✡♥ç✡s rá♣✠❞✡s ❡ ❞❡s✠❣✉✡✠s

♥♦ â♠❜✠✌♦ ❡❝♦♥s♠✠❝♦✱ s♦❝✠✡❧ ❡ ❝✉❧✌✉r✡❧✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ❝r✠✡♥ç✡s ❞❡

❢✡♠í❧✠✡s ✠♥❞í❣❡♥✡s ❡ ✠♠✠❣r✡♥✌❡s ✳ ✟♦♠♦ ✌✡✠s ♠✉❞✡♥ç✡s ♣♦❞❡♠ ✡❧✌❡r✡r

✡ ❝✡♣✡❝✠❞✡❞❡ s♦❝✠✡❧ ❞✡ ❢✡♠í❧✠✡ ♣✡r✡ ♣r♦♣♦r❝✠♦♥✡r ✡ ❡❞✉❝✡çã♦ ❡ ✡ ✡❧✠✲

♠❡♥✌✡çã♦ ✌r✡❞✠❝✠♦♥✡❧ ✡♦s ❢✠❧❤♦s✱ ❣❡r✡❧♠❡♥✌❡✱ ❝♦♠♦ r❡s✉❧✌✡❞♦ ❞♦ ❝♦♥✲

❢❧✠✌♦ ❞♦ ♣✡♣❡❧ s♦❝✠✡❧ ❡ ❞✡ ❝✉❧✌✉r✡✱ s❡rá ♥❡❝❡ssár✠♦ ❡❧✡❜♦r✡r ♠♦❞✡❧✠❞✡❞❡s

✠♥♦✈✡❞♦r✡s ❡ s♦❝✠✡❧♠❡♥✌❡ ❝♦♥s✌r✉✌✠✈✡s ♣✡r✡ ✡ s♦❝✠✡❧✠③✡çã♦ ❞✡s ❝r✠✡♥ç✡s✳

✕✺✳ ❉❡✈❡rã♦ s❡r ✡❞♦✌✡❞✡s ♠❡❞✠❞✡s ❡ ❡❧✡❜♦r✡❞♦s ♣r♦❣r✡♠✡s ♣✡r✡ ❞✡r

às ❢✡♠í❧✠✡s ✡ ♦♣♦r✌✉♥✠❞✡❞❡ ❞❡ ✡♣r❡♥❞❡r s✉✡s ❢✉♥çõ❡s ❡ ♦❜r✠❣✡çõ❡s ❡♠

r❡❧✡çã♦ ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ✡♦ ❝✉✠❞✡❞♦ ❞❡ s❡✉s ❢✠❧❤♦s✱ ♣✡r✡ ♦s q✉✡✠s

s❡ ❢♦♠❡♥✌✡rã♦ r❡❧✡çõ❡s ♣♦s✠✌✠✈✡s ❡♥✌r❡ ♣✡✠s ❡ ❢✠❧❤♦s✱ s❡♥s✠❜✠❧✠③✡r✲s❡✲ã♦

♦s ♣✡✠s ♥♦ q✉❡ ❞✠③ r❡s♣❡✠✌♦ ✡♦s ♣r♦❜❧❡♠✡s ❞✡s ❝r✠✡♥ç✡s ❡ ❞♦s ✖♦✈❡♥s

❡ s❡ ❢♦♠❡♥✌✡rá ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞♦s ✖♦✈❡♥s ♥✡s ✡✌✠✈✠❞✡❞❡s ❢✡♠✠❧✠✡r❡s ❡

❝♦♠✉♥✠✌ár✠✡s✳

✕✻✳ ✜s ❣♦✈❡r♥♦s ❞❡✈❡rã♦ ✡❞♦✌✡r ♠❡❞✠❞✡s ♣✡r✡ ❢♦♠❡♥✌✡r ✡ ✉♥✠ã♦ ❡ ✡

❤✡r♠♦♥✠✡ ♥✡ ❢✡♠í❧✠✡ ❡ ❞❡s❡♥❝♦r✡✖✡r ✡ s❡♣✡r✡çã♦ ❞♦s ❢✠❧❤♦s ❞❡ s❡✉s ♣✡✠s✱

✡ ♥ã♦ s❡r q✉✡♥❞♦ ❝✠r❝✉♥s✌â♥❝✠✡s q✉❡ ✡❢❡✌❡♠ ♦ ❜❡♠✲❡s✌✡r ❡ ♦ ❢✉✌✉r♦ ❞♦s

❢✠❧❤♦s ♥ã♦ ❞❡✠①❡♠ ♦✉✌r✡ ♦♣çã♦✳

✕✼✳ ➱ ✠♠♣♦r✌✡♥✌❡ ❞❡s✌✡❝✡r ✡ ❢✉♥çã♦ ❞❡ ❝♦♥✌r♦❧❡ s♦❝✠✡❧ ❞✡ ❢✡♠í❧✠✡ ❡ ❞✡

❢✡♠í❧✠✡ ♥✉♠❡r♦s✡✱ ♠✡s ✌✡♠❜é♠ é ✠❣✉✡❧♠❡♥✌❡ ✠♠♣♦r✌✡♥✌❡ r❡❝♦♥❤❡❝❡r ✡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✹✾

❢✉♥çã♦ ❢✉✌✉r✡✱ ✡s r❡s♣♦♥s✡❜✠❧✠❞✡❞❡s✱ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❡ ✡ ✡ss♦❝✠✡çã♦ ❞♦s

✖♦✈❡♥s ♥✡ s♦❝✠❡❞✡❞❡✳

✕✔✳ ✟♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ ✡ss❡❣✉r✡r ♦ ❞✠r❡✠✌♦ ❞✡s ❝r✠✡♥ç✡s ✡ ✉♠✡ ✠♥✌❡❣r✡✲

çã♦ s♦❝✠✡❧ ✡❞❡q✉✡❞✡✱ ♦s ❣♦✈❡r♥♦s ❡ ♦✉✌r♦s ♦r❣✡♥✠s♠♦s ❞❡✈❡rã♦ r❡❝♦rr❡r

às ♦r❣✡♥✠③✡çõ❡s s♦❝✠✡✠s ❡ ✖✉rí❞✠❝✡s ❡①✠s✌❡♥✌❡s✱ ♠✡s ❞❡✈❡rã♦✱ ✌✡♠❜é♠✱

✡❞♦✌✡r ♦✉ ❢✡❝✠❧✠✌✡r ✡ ✡❞♦çã♦ ❞❡ ♠❡❞✠❞✡s ✠♥♦✈✡❞♦r✡s✱ q✉✡♥❞♦ ✡s ✠♥s✌✠✲

✌✉✠çõ❡s ❡ ❝♦s✌✉♠❡s ✌r✡❞✠❝✠♦♥✡✠s ✖á ♥ã♦ ❢♦r❡♠ ❡❢✠❝✡③❡s✳

❇✳❊✆❯✞✥❆➹❖

✕✾✳ ✜s ❣♦✈❡r♥♦s ✌ê♠ ✡ ♦❜r✠❣✡çã♦ ❞❡ ❢✡❝✠❧✠✌✡r ♦ ✡❝❡ss♦ ✡♦ ❡♥s✠♥♦ ♣ú❜❧✠❝♦

✡ ✌♦❞♦s ♦s ✖♦✈❡♥s✳

✗✵✳ ✜s s✠s✌❡♠✡s ❞❡ ❡❞✉❝✡çã♦✱ ✡❧é♠ ❞❡ s✉✡s ♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ ❢♦r♠✡çã♦

✡❝✡❞ê♠✠❝✡ ❡ ♣r♦❢✠ss✠♦♥✡❧✱ ❞❡✈❡rã♦ ❞✡r ✡✌❡♥çã♦ ❡s♣❡❝✠✡❧ ✡♦ s❡❣✉✠♥✌❡✿

✡✮ ❡♥s✠♥✡r ♦s ✈✡❧♦r❡s ❢✉♥❞✡♠❡♥✌✡✠s ❡ ❢♦♠❡♥✌✡r ♦ r❡s♣❡✠✌♦ à ✠❞❡♥✌✠✲

❞✡❞❡ ♣ró♣r✠✡ ❡ às ❝✡r✡❝✌❡rís✌✠❝✡s ❝✉❧✌✉r✡✠s ❞✡ ❝r✠✡♥ç✡✱ ✡♦s ✈✡❧♦r❡s

s♦❝✠✡✠s ❞♦ ♣✡ís ❡♠ q✉❡ ♠♦r✡ ✡ ❝r✠✡♥ç✡✱ às ❝✠✈✠❧✠③✡çõ❡s ❞✠❢❡r❡♥✌❡s ❞✡

s✉✡ ❡ ✡♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ ❧✠❜❡r❞✡❞❡s ❢✉♥❞✡♠❡♥✌✡✠s❀

❜✮ ❢♦♠❡♥✌✡r ❡ ❞❡s❡♥✈♦❧✈❡r✱ ♦ ♠✡✠s ♣♦ssí✈❡❧✱ ✡ ♣❡rs♦♥✡❧✠❞✡❞❡✱ ✡s ✡♣✲

✌✠❞õ❡s ❡ ✡ ❝✡♣✡❝✠❞✡❞❡ ♠❡♥✌✡❧ ❡ ❢ís✠❝✡ ❞♦s ✖♦✈❡♥s❀

❝✮ ❝♦♥s❡❣✉✠r ✡ ♣✡r✌✠❝✠♣✡çã♦ ✡✌✠✈✡ ❞♦s ✖♦✈❡♥s ♥♦ ♣r♦❝❡ss♦ ❡❞✉❝✡✌✠✈♦✱

♥♦ ❧✉❣✡r ❞❡ s❡r❡♠ ♠❡r♦s ♦❜✖❡✌♦s ♣✡ss✠✈♦s ❞❡ ✌✡❧ ♣r♦❝❡ss♦❀

❞✮ ❞❡s❡♥✈♦❧✈❡r ✡✌✠✈✠❞✡❞❡s q✉❡ ❢♦♠❡♥✌❡♠ ✉♠ s❡♥✌✠♠❡♥✌♦ ❞❡ ✠❞❡♥✌✠✲

❞✡❞❡ ❡ ✠♥✌❡❣r✡çã♦ à ❡s❝♦❧✡ ❡ à ❝♦♠✉♥✠❞✡❞❡✱ ❝♦♠♦ ✌✡♠❜é♠ ✡ ❝♦♠✲

♣r❡❡♥sã♦ ♠ú✌✉✡ ❡ ✡ ❤✡r♠♦♥✠✡❀

❡✮ ✠♥❝❡♥✌✠✈✡r ♦s ✖♦✈❡♥s ✡ ❝♦♠♣r❡❡♥❞❡r ❡ ✡ r❡s♣❡✠✌✡r ♦♣✠♥✠õ❡s ❡ ♣♦♥✲

✌♦s ❞❡ ✈✠s✌✡ ❞✠✈❡rs♦s✱ ❝♦♠♦ ✌✡♠❜é♠ ✡s ❞✠❢❡r❡♥ç✡s ❝✉❧✌✉r✡✠s ❡ ❞❡

♦✉✌r✡ í♥❞♦❧❡❀

❢✮ ♦❢❡r❡❝❡r ✠♥❢♦r♠✡çã♦ ❡ ♦r✠❡♥✌✡çã♦ s♦❜r❡ ✡ ❢♦r♠✡çã♦ ♣r♦❢✠ss✠♦♥✡❧✱

✡s ♦♣♦r✌✉♥✠❞✡❞❡s ❞❡ ✌r✡❜✡❧❤♦ ❡ ✡s ♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ ✉♠✡ ♣r♦❢✠ssã♦❀
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❣✮ ❡✈✠✌✡r ♠❡❞✠❞✡s ❞✠s❝✠♣❧✠♥✡r❡s s❡✈❡r✡s✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ♦s ❝✡s✌✠✲

❣♦s ❝♦r♣♦r✡✠s✳

✗✕✳ ✜s s✠s✌❡♠✡s ❞❡ ❡❞✉❝✡çã♦ ❞❡✈❡rã♦ ✌❡♥✌✡r ✌r✡❜✡❧❤✡r ❡♠ ❝♦♦♣❡r✡çã♦

❝♦♠ ♦s ♣✡✠s✱ ❝♦♠ ✡s ♦r❣✡♥✠③✡çõ❡s ❝♦♠✉♥✠✌ár✠✡s ❡ ❝♦♠ ♦s ♦r❣✡♥✠s♠♦s

q✉❡ s❡ ♦❝✉♣✡♠ ❞✡s ✡✌✠✈✠❞✡❞❡s ❞♦s ✖♦✈❡♥s✳

✗✗✳ ❉❡✈❡rá s❡r ❞✡❞✡ ✡♦ ✖♦✈❡♠ ✠♥❢♦r♠✡çã♦ s♦❜r❡ ♦ ♦r❞❡♥✡♠❡♥✌♦ ✖✉rí❞✠✲

❝♦ ❡ s❡✉s ❞✠r❡✠✌♦s ❡ ♦❜r✠❣✡çõ❡s ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡ ❧❡✠✱ ✡ss✠♠ ❝♦♠♦ s♦❜r❡ ♦

s✠s✌❡♠✡ ❞❡ ✈✡❧♦r❡s ✉♥✠✈❡rs✡✠s✳

✗✸✳ ✜s s✠s✌❡♠✡s ❞❡ ❡❞✉❝✡çã♦ ❞❡✈❡rã♦ ❝✉✠❞✡r ❡ ✡✌❡♥❞❡r✱ ❞❡ ♠✡♥❡✠r✡ ❡s✲

♣❡❝✠✡❧✱ ✡♦s ✖♦✈❡♥s q✉❡ ❡s✌❡✖✡♠ ❡♠ s✠✌✉✡çã♦ ❞❡ r✠s❝♦ s♦❝✠✡❧ ✳ ❉❡✈❡rã♦ s❡r

♣r❡♣✡r✡❞♦s ❡ ✉✌✠❧✠③✡❞♦s✱ ♣❧❡♥✡♠❡♥✌❡✱ ♣r♦❣r✡♠✡s ❞❡ ♣r❡✈❡♥çã♦ ❡ ♠✡✌❡✲

r✠✡✠s ❞✠❞á✌✠❝♦s✱ ✡ss✠♠ ❝♦♠♦ ♣❧✡♥♦s ❞❡ ❡s✌✉❞♦s✱ ❝r✠✌ér✠♦s ❡ ✠♥s✌r✉♠❡♥✌♦s

❡s♣❡❝✠✡❧✠③✡❞♦s✳

✗✹✳ ❉❡✈❡rá s❡r ♣r❡s✌✡❞✡ ❡s♣❡❝✠✡❧ ✡✌❡♥çã♦ ♥✡ ✡❞♦çã♦ ❞❡ ♣♦❧í✌✠❝✡s ❡ ❡s✌r✡✲

✌é❣✠✡s ❣❡r✡✠s ❞❡ ♣r❡✈❡♥çã♦ ❞♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞❡ á❧❝♦♦❧✱ ❞r♦❣✡s ❡ ♦✉✌r✡s

s✉❜s✌â♥❝✠✡s ♣♦r ♣✡r✌❡ ❞♦s ✖♦✈❡♥s ✳ ❉❡✈❡rá ❞✡r✲s❡ ❢♦r♠✡çã♦ ❡ ♣r♦✈❡r ♦s

♣r♦❢❡ss♦r❡s ❡ ♦✉✌r♦s ♣r♦❢✠ss✠♦♥✡✠s ❝♦♠ ♠❡✠♦s q✉❡ ♣♦ss✡♠ ♣r❡✈❡♥✠r ❡

r❡s♦❧✈❡r ❡s✌❡s ♣r♦❜❧❡♠✡s ✳ ❉❡✈❡rá s❡r ❞✡❞✡ ✡♦s ❡s✌✉❞✡♥✌❡s ✠♥❢♦r♠✡çã♦

s♦❜r❡ ♦ ❡♠♣r❡❣♦ ❡ ♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞✡s ❞r♦❣✡s✳

✗✺✳ ✒s ❡s❝♦❧✡s ❞❡✈❡rã♦ s❡r✈✠r ❝♦♠♦ ❝❡♥✌r♦s ❞❡ ✠♥❢♦r♠✡çã♦ ❡ ❝♦♥s✉❧✌✡

♣✡r✡ ♣r❡s✌✡r ✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡✱ ✡ss❡ss♦r✠✡ ❡ ♦✉✌r♦s s❡r✈✠ç♦s ✡♦s ✖♦✈❡♥s✱

s♦❜r❡✌✉❞♦ ✡♦s q✉❡ ❡s✌✠✈❡r❡♠ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥❡❝❡ss✠✌✡❞♦s ❡ ❢♦r❡♠ ♦❜✖❡✲

✌♦ ❞❡ ♠✡✉s✲✌r✡✌♦s✱ ✡❜✡♥❞♦♥♦✱ ✈✠✌✠♠✠③✡çã♦ ❡ ❡①♣❧♦r✡çã♦✳

✗✻✳ ✍❡rã♦ ✡♣❧✠❝✡❞♦s ❞✠✈❡rs♦s ♣r♦❣r✡♠✡s ❝♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ q✉❡ ♣r♦✲

❢❡ss♦r❡s ❡ ♦✉✌r♦s ✡❞✉❧✌♦s ♣♦ss✡♠ ❝♦♠♣r❡❡♥❞❡r ♦s ♣r♦❜❧❡♠✡s✱ ✡s ♥❡✲

❝❡ss✠❞✡❞❡s ❡ ✡s ♣r❡♦❝✉♣✡çõ❡s ❞♦s ✖♦✈❡♥s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ❞✡q✉❡❧❡s q✉❡

♣❡r✌❡♥ç✡♠ ✡ ❣r✉♣♦s ♠✡✠s ♥❡❝❡ss✠✌✡❞♦s✱ ♠❡♥♦s ❢✡✈♦r❡❝✠❞♦s❀ ✡ ❣r✉♣♦s ❞❡

❜✡✠①✡ r❡♥❞✡ ❡ ✡ ♠✠♥♦r✠✡s é✌♥✠❝✡s ♦✉ ❞❡ ♦✉✌r✡ í♥❞♦❧❡✳

✗✼✳ ✜s s✠s✌❡♠✡s ❡s❝♦❧✡r❡s ❞❡✈❡rã♦ ✌r✡✌✡r ❞❡ ♣r♦♠♦✈❡r ❡ ✡❧❝✡♥ç✡r ♦s

♠✡✠s ❡❧❡✈✡❞♦s ♥í✈❡✠s ♣r♦❢✠ss✠♦♥✡✠s ❡ ❡❞✉❝✡✌✠✈♦s✱ ♥♦ q✉❡ ❞✠③ r❡s♣❡✠✌♦ ✡

♣r♦❣r✡♠✡s ❞❡ ❡s✌✉❞♦✱ ♠é✌♦❞♦s ❡ ❝r✠✌ér✠♦s ❞✠❞á✌✠❝♦s ❡ ❞❡ ✡♣r❡♥❞✠③✡❣❡♠✱
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❝♦♥✌r✡✌✡çã♦ ❡ ❝✡♣✡❝✠✌✡çã♦ ❞❡ ♣❡ss♦✡❧ ❞♦❝❡♥✌❡ ✳ ❉❡✈❡rá ❤✡✈❡r s✉♣❡r✈✠✲

sã♦ ❡ ✡✈✡❧✠✡çã♦ r❡❣✉❧✡r❡s ❞♦s r❡s✉❧✌✡❞♦s✱ ✌✡r❡❢✡ q✉❡ s❡ ❡♥❝♦♠❡♥❞✡rá ✡

♦r❣✡♥✠③✡çõ❡s ❡ ór❣ã♦s ♣r♦❢✠ss✠♦♥✡✠s ❝♦♠♣❡✌❡♥✌❡s✳

✗✔✳ ✎♠ ❝♦♦♣❡r✡çã♦ ❝♦♠ ❣r✉♣♦s ❞✡ ❝♦♠✉♥✠❞✡❞❡✱ ♦s s✠s✌❡♠✡s ❡❞✉❝✡✌✠✲

✈♦s ❞❡✈❡rã♦ ♣❧✡♥❡✖✡r✱ ♦r❣✡♥✠③✡r ❡ ❞❡s❡♥✈♦❧✈❡r ✡✌✠✈✠❞✡❞❡s ♣✡r✡❧❡❧✡s ✡♦

♣r♦❣r✡♠✡ ❞❡ ❡s✌✉❞♦s q✉❡ ❢♦r❡♠ ❞❡ ✠♥✌❡r❡ss❡ ♣✡r✡ ♦s ✖♦✈❡♥s✳

✗✾✳ ❉❡✈❡rá s❡r ♣r❡s✌✡❞✡ ✡✖✉❞✡ ✡ ❝r✠✡♥ç✡s ❡ ✖♦✈❡♥s q✉❡ ✌❡♥❤✡♠ ❞✠❢✠✲

❝✉❧❞✡❞❡s ♣✡r✡ r❡s♣❡✠✌✡r ✡s ♥♦r♠✡s ❞✡ ✡ss✠s✌ê♥❝✠✡✱ ✡ss✠♠ ❝♦♠♦ ✡♦s q✉❡

✡❜✡♥❞♦♥✡♠ ♦s ❡s✌✉❞♦s✳

✸✵✳ ✒s ❡s❝♦❧✡s ❞❡✈❡rã♦ ❢♦♠❡♥✌✡r ✡ ✡❞♦çã♦ ❞❡ ♣♦❧í✌✠❝✡s ❡ ♥♦r♠✡s ❡qq✠✲

✌✡✌✠✈✡s ❡ ✖✉s✌✡s❀ ♦s ❡s✌✉❞✡♥✌❡s ❡s✌✡rã♦ r❡♣r❡s❡♥✌✡❞♦s ♥♦s ór❣ã♦s ❞✡ ✡❞✲

♠✠♥✠s✌r✡çã♦ ❡s❝♦❧✡r ❡ ♥♦s ❞❡ ✡❞♦çã♦ ❞❡ ❞❡❝✠sõ❡s ❡ ♣✡r✌✠❝✠♣✡rã♦ ♥♦s

✡ss✉♥✌♦s ❡ ♣r♦❝❡❞✠♠❡♥✌♦s ❞✠s❝✠♣❧✠♥✡r❡s✳

✞✳ ✞❖▼❯◆✂✆✥✆❊

✸✕✳ ❉❡✈❡rã♦ s❡r ❡s✌✡❜❡❧❡❝✠❞♦s s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ❝✡rá✌❡r ❝♦♠✉✲

♥✠✌ár✠♦ ♦✉ s❡r❡♠ ❢♦r✌✡❧❡❝✠❞♦s ♦s ✖á ❡①✠s✌❡♥✌❡s✱ ❞❡ ♠✡♥❡✠r✡ ✡ q✉❡ r❡s✲

♣♦♥❞✡♠ às ♥❡❝❡ss✠❞✡❞❡s✱ ✡♦s ✠♥✌❡r❡ss❡s ❡ às ✠♥q✉✠❡✌✉❞❡s ❡s♣❡❝✠✡✠s ❞♦s

✖♦✈❡♥s ❡ ♦❢❡r❡ç✡♠✱ ✡ ❡❧❡s ❡ ✡ s✉✡s ❢✡♠í❧✠✡s✱ ✡ss❡ss♦r✠✡ ❡ ♦r✠❡♥✌✡çã♦ ✡❞❡✲

q✉✡❞✡s✳

✸✗✳ ✒s ❝♦♠✉♥✠❞✡❞❡s ❞❡✈❡rã♦ ✡❞♦✌✡r ♦✉ r❡❢♦rç✡r ✉♠✡ sér✠❡ ❞❡ ♠❡❞✠❞✡s

❞❡ ✡♣♦✠♦✱ ❜✡s❡✡❞✡s ♥✡ ❝♦♠✉♥✠❞✡❞❡ ❡ ❞❡s✌✠♥✡❞✡s ✡ ✡✖✉❞✡r ✡♦s ✖♦✈❡♥s✱

♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ❝❡♥✌r♦s ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❝♦♠✉♥✠✌ár✠♦✱ ✠♥s✌✡❧✡çõ❡s

❡ s❡r✈✠ç♦s ❞❡ r❡❝r❡✡çã♦✱ ✈✠s✡♥❞♦ ❢✡③❡r ❢r❡♥✌❡ ✡♦s ♣r♦❜❧❡♠✡s ❡s♣❡❝✠✡✠s

❞♦s ✖♦✈❡♥s ❡①♣♦s✌♦s ✡ r✠s❝♦ s♦❝✠✡❧ ✳ ✎ss✡ ❢♦r♠✡ ❞❡ ✡✖✉❞✡ ❞❡✈❡rá s❡r

♣r❡s✌✡❞✡ r❡s♣❡✠✌✡♥❞♦ ♦s ❞✠r❡✠✌♦s ✠♥❞✠✈✠❞✉✡✠s✳

✸✸✳ ❉❡✈❡rã♦ s❡r ❡s✌✡❜❡❧❡❝✠❞♦s s❡r✈✠ç♦s ❡s♣❡❝✠✡✠s ♣✡r✡ ❞✡r ✡❧♦✖✡♠❡♥✌♦

✡❞❡q✉✡❞♦ ✡♦s ✖♦✈❡♥s q✉❡ ♥ã♦ ♣✉❞❡r❡♠ ❝♦♥✌✠♥✉✡r ♠♦r✡♥❞♦ ❡♠ s❡✉s

❧✡r❡s✳

✸✹✳ ✍❡rã♦ ♦r❣✡♥✠③✡❞♦s ❞✠✈❡rs♦s s❡r✈✠ç♦s ❡ s✠s✌❡♠✡s ❞❡ ✡✖✉❞✡ ♣✡r✡ ❡♥✲

❢r❡♥✌✡r ✡s ❞✠❢✠❝✉❧❞✡❞❡s q✉❡ ♦s ✖♦✈❡♥s ❡①♣❡r✠♠❡♥✌✡♠ ✡♦ ♣✡ss✡r ❞✡ ✡❞♦✲
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❧❡s❝ê♥❝✠✡ à ✠❞✡❞❡ ✡❞✉❧✌✡ ✳ ✎♥✌r❡ ❡s✌❡s s❡r✈✠ç♦s✱ ❞❡✈❡rã♦ ❢✠❣✉r✡r ♣r♦❣r✡✲

♠✡s ❡s♣❡❝✠✡✠s ♣✡r✡ ♦s ✖♦✈❡♥s ✌♦①✠❝s♠✡♥♦s✱ ♦♥❞❡ s❡rá ❞✡❞✡ ✡ ♠á①✠♠✡

✠♠♣♦r✌â♥❝✠✡ ✡♦s ❝✉✠❞✡❞♦s✱ ✡♦ ✡ss❡ss♦r✡♠❡♥✌♦✱ à ✡ss✠s✌ê♥❝✠✡ ❡ às ♠❡❞✠✲

❞✡s ❞❡ ❝✡rá✌❡r ✌❡r✡♣ê✉✌✠❝✡✳

✸✺✳ ✜s ❣♦✈❡r♥♦s ❡ ♦✉✌r✡s ✠♥s✌✠✌✉✠çõ❡s ❞❡✈❡rã♦ ❞✡r ✡♣♦✠♦ ❢✠♥✡♥❝❡✠r♦ ❡

❞❡ ♦✉✌r✡ ♥✡✌✉r❡③✡ às ♦r❣✡♥✠③✡çõ❡s ✈♦❧✉♥✌ár✠✡s q✉❡ ♦❢❡r❡ç✡♠ s❡r✈✠ç♦s

✡♦s ✖♦✈❡♥s✳

✸✻✳ ✘♦ ♣❧✡♥♦ ❧♦❝✡❧✱ ❞❡✈❡rã♦ s❡r ❝r✠✡❞✡s ♦✉ r❡❢♦rç✡❞✡s ✡s ♦r❣✡♥✠③✡çõ❡s

✖✉✈❡♥✠s q✉❡ ♣✡r✌✠❝✠♣❡♠ ♣❧❡♥✡♠❡♥✌❡ ♥✡ ❣❡s✌ã♦ ❞♦s ✡ss✉♥✌♦s ❝♦♠✉♥✠✌á✲

r✠♦s ✳ ✎s✌✡s ♦r❣✡♥✠③✡çõ❡s ❞❡✈❡rã♦ ✡♥✠♠✡r ♦s ✖♦✈❡♥s ✡ ♦r❣✡♥✠③✡r ♣r♦✖❡✌♦s

❝♦❧❡✌✠✈♦s ❡ ✈♦❧✉♥✌ár✠♦s✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ✡q✉❡❧❡s ❝✉✖✡ ❢✠♥✡❧✠❞✡❞❡ s❡✖✡ ✡

❞❡ ♣r❡s✌✡r ✡✖✉❞✡ ✡♦s ✖♦✈❡♥s ♥❡❝❡ss✠✌✡❞♦s✳

✸✼✳ ✜s ♦r❣✡♥✠s♠♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❞❡✈❡rã♦ ✡ss✉♠✠r✱ ❡s♣❡❝✠✡❧♠❡♥✌❡✱ ✡

r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞♦ ❝✉✠❞✡❞♦ ❞✡s ❝r✠✡♥ç✡s s❡♠ ❧✡r ✭✢♠❡♥✠♥♦s ❞❡ r✉✡➈✮

❡ ♦r❣✡♥✠③✡r ♦s s❡r✈✠ç♦s q✉❡ ❡s✌❡s ♥❡❝❡ss✠✌❡♠ ✳ ✒ ✠♥❢♦r♠✡çã♦ s♦❜r❡ s❡r✲

✈✠ç♦s ❧♦❝✡✠s✱ ✡❧♦✖✡♠❡♥✌♦✱ ✌r✡❜✡❧❤♦ ❡ ♦✉✌r✡s ❢♦r♠✡s ❡ ❢♦♥✌❡s ❞❡ ✡✖✉❞✡

❞❡✈❡rá s❡r ❢✡❝✠❧♠❡♥✌❡ ✡❝❡ssí✈❡❧ ✡♦s ✖♦✈❡♥s✳

✸✔✳ ❉❡✈❡rá s❡r ♦r❣✡♥✠③✡❞✡ ✉♠✡ ❣r✡♥❞❡ ✈✡r✠❡❞✡❞❡ ❞❡ ✠♥s✌✡❧✡çõ❡s ❡ s❡r✲

✈✠ç♦s r❡❝r❡✡✌✠✈♦s ❞❡ ❡s♣❡❝✠✡❧ ✠♥✌❡r❡ss❡ ♣✡r✡ ♦s ✖♦✈❡♥s✱ ✡♦s q✉✡✠s ❡s✌❡s

✌❡♥❤✡♠ ❢á❝✠❧ ✡❝❡ss♦✳

✆✳▼❊✂❖✁ ✆❊✞❖▼❯◆✂✞✥❆➹❖

✸✾✳ ✜s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ❞❡✈❡rã♦ ❝❡r✌✠❢✠❝✡r✲s❡ ❞❡ q✉❡ ✡ ❝r✠✡♥ç✡

✌❡♠ ✡❝❡ss♦ à ✠♥❢♦r♠✡çã♦ ❡ ✡♦s ♠✡✌❡r✠✡✠s ♣r♦❝❡❞❡♥✌❡s ❞❡ ❞✠✈❡rs✡s ❢♦♥✌❡s

♥✡❝✠♦♥✡✠s ❡ ✠♥✌❡r♥✡❝✠♦♥✡✠s✳

✹✵✳ ✜s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ❞❡✈❡rã♦ s❡r ✠♥❝❡♥✌✠✈✡❞♦s ✡ ❞✠✈✉❧❣✡r❡♠ ✡

❝♦♥✌r✠❜✉✠çã♦ ♣♦s✠✌✠✈✡ ❞♦s ✖♦✈❡♥s à s♦❝✠❡❞✡❞❡✳

✹✕✳ ❉❡✈❡rã♦ s❡r ✠♥❝❡♥✌✠✈✡❞♦s ♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ✡ ❞✠❢✉♥❞✠r❡♠

✠♥❢♦r♠✡çã♦ r❡❧✡✌✠✈✡ à ❡①✠s✌ê♥❝✠✡ ❞❡ s❡r✈✠ç♦s✱ ✠♥s✌✡❧✡çõ❡s ❡ ♦♣♦r✌✉♥✠❞✡✲

❞❡s ❞❡s✌✠♥✡❞♦s ✡♦s ✖♦✈❡♥s ❞❡♥✌r♦ ❞✡ s♦❝✠❡❞✡❞❡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✺✸

✹✗✳ ❉❡✈❡rá s❡r s♦❧✠❝✠✌✡❞♦ ✡♦s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ❡♠ ❣❡r✡❧✱ ❡ à ✌❡✲

❧❡✈✠sã♦ ❡ ✡♦ ❝✠♥❡♠✡ ❡♠ ♣✡r✌✠❝✉❧✡r✱ q✉❡ r❡❞✉③✡♠ ♦ ♥í✈❡❧ ❞❡ ✈✠♦❧ê♥❝✠✡

♥✡s s✉✡s ♠❡♥s✡❣❡♥s ❡ q✉❡ ❞ê❡♠ ✉♠✡ ✠♠✡❣❡♠ ❞❡s❢✡✈♦rá✈❡❧ ❞✡ ✈✠♦❧ê♥✲

❝✠✡ ❡ ❞✡ ❡①♣❧♦r✡çã♦✱ ❡✈✠✌✡♥❞♦ ✡♣r❡s❡♥✌✡çõ❡s ❞❡❣r✡❞✡♥✌❡s ❞✡s ❝r✠✡♥ç✡s✱

❞✡ ♠✉❧❤❡r ❡ ❞✡s r❡❧✡çõ❡s ✠♥✌❡r♣❡ss♦✡✠s✱ ❢♦♠❡♥✌✡♥❞♦✱ ✡♦ ❝♦♥✌rár✠♦✱ ♦s

♣r✠♥❝í♣✠♦s ❡ ✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ❝✡rá✌❡r ❝♦♠✉♥✠✌ár✠♦✳

✹✸✳ ✜s ♠❡✠♦s ❞❡ ❝♦♠✉♥✠❝✡çã♦ ❞❡✈❡rã♦ ✌❡r ❝♦♥s❝✠ê♥❝✠✡ ❞✡ ✠♠♣♦r✌â♥✲

❝✠✡ ❞❡ s✉✡ ❢✉♥çã♦ ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✱ ✡ss✠♠ ❝♦♠♦ ❞❡ s✉✡ ✠♥❢❧✉ê♥❝✠✡

♥✡s ❝♦♠✉♥✠❝✡çõ❡s r❡❧✡❝✠♦♥✡❞✡s ❝♦♠ ♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞❡ ❞r♦❣✡s ❡♥✌r❡

♦s ✖♦✈❡♥s ✳ ❉❡✈❡rã♦ ✉✌✠❧✠③✡r s❡✉ ♣♦❞❡r ♣✡r✡ ♣r❡✈❡♥✠r ♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞❡

❞r♦❣✡s✱ ✡✌r✡✈és ❞❡ ♠❡♥s✡❣❡♥s ❝♦❡r❡♥✌❡s ❞✠❢✉♥❞✠❞✡s ❡q✉✠❧✠❜r✡❞✡♠❡♥✌❡ ✳

✟✡♠♣✡♥❤✡s ❡❢✠❝✡③❡s ❞❡ ❧✉✌✡ ❝♦♥✌r✡ ✡s ❞r♦❣✡s ❞❡✈❡rã♦ s❡r ❢♦♠❡♥✌✡❞✡s✱

♥♦s ♥í✈❡✠s ♣r✠♠ár✠♦✱ s❡❝✉♥❞ár✠♦ ❡ ✌❡r❝✠ár✠♦✳

➃✳ ✯✜✂�✡✙✗☞ ✡✜✗✙☞✂

✹✹✳ ✜s ♦r❣✡♥✠s♠♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❞❡✈❡rã♦ ❞✡r ✡ ♠á①✠♠✡ ♣r✠♦r✠❞✡❞❡

✡♦s ♣❧✡♥♦s ❡ ♣r♦❣r✡♠✡s ❞❡❞✠❝✡❞♦s ✡♦s ✖♦✈❡♥s ❡ ♣r♦♣♦r❝✠♦♥✡r ❢✉♥❞♦s

s✉❢✠❝✠❡♥✌❡s ❡ r❡❝✉rs♦s ❞❡ ♦✉✌r♦ ✌✠♣♦ ♣✡r✡ ✡ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦s ❡❢✠✲

❝✡③❡s✱ ♣r♦♣♦r❝✠♦♥✡♥❞♦✱ ✌✡♠❜é♠✱ ✡s ✠♥s✌✡❧✡çõ❡s ❡ ✡ ♠ã♦✲❞❡✲♦❜r✡ ♣✡r✡

♦❢❡r❡❝❡r s❡r✈✠ç♦s ✡❞❡q✉✡❞♦s ❞❡ ✡ss✠s✌ê♥❝✠✡ ♠é❞✠❝✡✱ s✡ú❞❡ ♠❡♥✌✡❧✱ ♥✉✲

✌r✠çã♦✱ ♠♦r✡❞✠✡ ❡ ♦s ❞❡♠✡✠s s❡r✈✠ç♦s ♥❡❝❡ssár✠♦s✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ✡

♣r❡✈❡♥çã♦ ❡ ♦ ✌r✡✌✡♠❡♥✌♦ ❞♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞❡ ❞r♦❣✡s✱ ✡❧é♠ ❞❡ ✌❡r❡♠

✡ ❝❡r✌❡③✡ ❞❡ q✉❡ ❡ss❡s r❡❝✉rs♦s ❝❤❡❣✡rã♦ ✡♦s ✖♦✈❡♥s ❡ s❡rã♦ r❡✡❧♠❡♥✌❡

✉✌✠❧✠③✡❞♦s ❡♠ s❡✉ ❜❡♥❡❢í❝✠♦✳

✹✺✳ ✍ó ❡♠ ú❧✌✠♠♦ ❝✡s♦ ♦s ✖♦✈❡♥s ❞❡✈❡rã♦ s❡r ✠♥✌❡r♥✡❞♦s ❡♠ ✠♥s✌✠✌✉✠çõ❡s

❡ ♣❡❧♦ ♠í♥✠♠♦ ❡s♣✡ç♦ ❞❡ ✌❡♠♣♦ ♥❡❝❡ssár✠♦✱ ❡ ❞❡✈❡rá s❡ ❞✡r ✡ ♠á①✠♠✡

✠♠♣♦r✌â♥❝✠✡ ✡♦s ✠♥✌❡r❡ss❡s s✉♣❡r✠♦r❡s ❞♦ ✖♦✈❡♠✳ ✜s ❝r✠✌ér✠♦s ♣✡r✡ ✡

✡✉✌♦r✠③✡çã♦ ❞❡ ✉♠✡ ✠♥✌❡r✈❡♥çã♦ ♦❢✠❝✠✡❧ ❞❡s✌✡ ♥✡✌✉r❡③✡ ❞❡✈❡rã♦ s❡r ❞❡✲

❢✠♥✠❞♦s ❡s✌r✠✌✡♠❡♥✌❡ ❡ ❧✠♠✠✌✡❞♦s às s❡❣✉✠♥✌❡s s✠✌✉✡çõ❡s✿

✡✮ q✉✡♥❞♦ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✖♦✈❡♠ ✌✠✈❡r s♦❢r✠❞♦ ❧❡sõ❡s ❢ís✠❝✡s ❝✡✉s✡❞✡s

♣❡❧♦s ♣✡✠s ♦✉ ✌✉✌♦r❡s❀



✷✺✹ ✿✿ ◆❖❘▼❆❚■❱❆ ■◆❚❊❘◆❆❈■❖◆❆▲ ✥ ❉■❘❊❚❘■❩❊❙ ❉❊ ❘■❆❉ ✹ ❯◆■❈❊❋

❜✮ q✉✡♥❞♦ ✡ ❝r✠✡♥ç✡ ♦✉ ✖♦✈❡♠ ✌✠✈❡r s✠❞♦ ✈í✌✠♠✡ ❞❡ ♠✡✉s✲✌r✡✌♦s s❡✲

①✉✡✠s✱ ❢ís✠❝♦s ♦✉ ❡♠♦❝✠♦♥✡✠s ♣♦r ♣✡r✌❡ ❞♦s ♣✡✠s ♦✉ ✌✉✌♦r❡s❀

❝✮ q✉✡♥❞♦ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✖♦✈❡♠ ✌✠✈❡r s✠❞♦ ❞❡s❝✉✠❞✡❞♦✱ ✡❜✡♥❞♦♥✡❞♦

♦✉ ❡①♣❧♦r✡❞♦ ♣❡❧♦s ♣✡✠s ♦✉ ✌✉✌♦r❡s❀ ❡

❞✮ q✉✡♥❞♦ ✡ ❝r✠✡♥ç✡ ♦✉ ♦ ✖♦✈❡♠ s❡ ✈❡r ✡♠❡✡ç✡❞♦ ♣♦r ✉♠ ♣❡r✠❣♦

❢ís✠❝♦ ♦✉ ♠♦r✡❧ ❞❡✈✠❞♦ ✡♦ ❝♦♠♣♦r✌✡♠❡♥✌♦ ❞♦s ♣✡✠s ♦✉ ✌✉✌♦r❡s✳

✹✻✳ ✜s ♦r❣✡♥✠s♠♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❞❡✈❡rã♦ ❞✡r ✡♦ ✖♦✈❡♠ ✡ ♦♣♦r✌✉♥✠✲

❞✡❞❡ ❞❡ ❝♦♥✌✠♥✉✡r s✉✡ ❡❞✉❝✡çã♦ ❞❡ ✌❡♠♣♦ ❝♦♠♣❧❡✌♦✱ ❢✠♥✡♥❝✠✡❞✡ ♣❡❧♦

✎s✌✡❞♦ q✉✡♥❞♦ ♦s ♣✡✠s ♥ã♦ ✌✠✈❡r❡♠ ❝♦♥❞✠çõ❡s ♠✡✌❡r✠✡✠s ♣✡r✡ ✠ss♦✱ ❡ ❞✡r

✌✡♠❜é♠ ✡ ♦♣♦r✌✉♥✠❞✡❞❡ ❞❡ ✡❞q✉✠r✠r ❡①♣❡r✠ê♥❝✠✡ ♣r♦❢✠ss✠♦♥✡❧✳

✹✼✳ ✜s ♣r♦❣r✡♠✡s ❞❡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ❞❡✈❡rã♦ s❡r ♣❧✡♥❡✖✡❞♦s

❡ ❡①❡❝✉✌✡❞♦s ❝♦♠ ❜✡s❡ ❡♠ ❝♦♥❝❧✉sõ❡s ❝♦♥❢✠á✈❡✠s q✉❡ s❡✖✡♠ ♦ r❡s✉❧✌✡❞♦

❞❡ ✉♠✡ ♣❡sq✉✠s✡ ❝✠❡♥✌í❢✠❝✡ ❡✱ ♣❡r✠♦❞✠❝✡♠❡♥✌❡✱ ❞❡✈❡rã♦ s❡r r❡✈✠s✡❞♦s✱

✡✈✡❧✠✡❞♦s ❡ r❡✡❞✡♣✌✡❞♦s ❞❡ ✡❝♦r❞♦ ❝♦♠ ❡ss✡s ❝♦♥❝❧✉sõ❡s✳

✹✔✳ ❉❡✈❡rá s❡r ❞✠❢✉♥❞✠❞✡✱ ❡♥✌r❡ ✡ ❝♦♠✉♥✠❞✡❞❡ ♣r♦❢✠ss✠♦♥✡❧ ❡ ♦ ♣ú❜❧✠❝♦

❡♠ ❣❡r✡❧✱ ✠♥❢♦r♠✡çã♦ s♦❜r❡ ♦ ✌✠♣♦ ❞❡ ❝♦♠♣♦r✌✡♠❡♥✌♦ ♦✉ ❞❡ s✠✌✉✡çã♦

q✉❡ s❡ ✌r✡❞✉③✡✱ ♦✉ ♣♦ss✡ s❡r ✌r✡❞✉③✠❞✡✱ ❡♠ ✈✠✌✠♠✠③✡çã♦✱ ❞✡♥♦s ❡ ♠✡✉s✲

✲✌r✡✌♦s ❢ís✠❝♦s ❡ ♣s✠❝♦❧ó❣✠❝♦s ✡♦s ✖♦✈❡♥s✳

✹✾✳ ✒ ♣✡r✌✠❝✠♣✡çã♦ ❡♠ ✌♦❞♦s ♦s ♣❧✡♥♦s ❡ ♣r♦❣r✡♠✡s ❞❡✈❡rá ❣❡r✡❧♠❡♥✌❡

s❡r ✈♦❧✉♥✌ár✠✡ ✳ ✜s ♣ró♣r✠♦s ✖♦✈❡♥s ❞❡✈❡rã♦ ✠♥✌❡r✈✠r ♥✡ s✉✡ ❢♦r♠✉❧✡çã♦✱

❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ❡①❡❝✉çã♦✳

➃✙✳ ✟✙✙✙✍✂☞✣✢✜ ✙❡✘✏✙✘✙✍✡✚☞✣✢✜ ✘☞ �✎✍✡✙✣☞ ✘☞ ♦✘✁➄✘✗✙☞

✙ ✘☞❡✘✜✂✙✍✗➔✘✗✙☞

✺✵✳ ✜s ❣♦✈❡r♥♦s ❞❡✈❡rã♦ ♣r♦♠✉❧❣✡r ❡ ✡♣❧✠❝✡r ❧❡✠s ❡ ♣r♦❝❡❞✠♠❡♥✌♦s ❡s✲

♣❡❝✠✡✠s ♣✡r✡ ❢♦♠❡♥✌✡r ❡ ♣r♦✌❡❣❡r ♦s ❞✠r❡✠✌♦s ❡ ♦ ❜❡♠✲❡s✌✡r ❞❡ ✌♦❞♦s ♦s

✖♦✈❡♥s✳

✺✕✳ ❉❡✈❡rá s❡r ♣r♦♠✉❧❣✡❞✡ ❡ ✡♣❧✠❝✡❞✡ ✉♠✡ ❧❡❣✠s❧✡çã♦ q✉❡ ♣r♦í❜✡ ✡ ✈✠✌✠✲

♠✠③✡çã♦✱ ♦s ♠✡✉s✲✌r✡✌♦s ❡ ✡ ❡①♣❧♦r✡çã♦ ❞✡s ❝r✠✡♥ç✡s ❡ ❞♦s ✖♦✈❡♥s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✺✺

✺✗✳ ✘❡♥❤✉♠✡ ❝r✠✡♥ç✡ ♦✉ ✖♦✈❡♠ ❞❡✈❡rá s❡r ♦❜✖❡✌♦ ❞❡ ♠❡❞✠❞✡s s❡✈❡r✡s

♦✉ ❞❡❣r✡❞✡♥✌❡s ❞❡ ❝♦rr❡çã♦ ♦✉ ❝✡s✌✠❣♦ ♥♦ ❧✡r✱ ♥✡ ❡s❝♦❧✡ ♦✉ ❡♠ q✉✡❧q✉❡r

♦✉✌r✡ ✠♥s✌✠✌✉✠çã♦✳

✺✸✳ ❉❡✈❡rã♦ s❡r ✡❞♦✌✡❞✡s ❡ ✡♣❧✠❝✡❞✡s ❧❡✠s q✉❡ r❡❣✉❧✡♠❡♥✌❡♠ ❡ ❝♦♥✌r♦✲

❧❡♠ ♦ ✡❝❡ss♦ ❞✡s ❝r✠✡♥ç✡s ❡ ✖♦✈❡♥s às ✡r♠✡s ❞❡ q✉✡❧q✉❡r ✌✠♣♦✳

✺✹✳ ✟♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ ✠♠♣❡❞✠r q✉❡ s❡ ♣r♦ss✠❣✡ à ❡s✌✠❣♠✡✌✠③✡çã♦✱ à

✈✠✌✠♠✠③✡çã♦ ❡ à ✠♥❝r✠♠✠♥✡çã♦ ❞♦s ✖♦✈❡♥s✱ ❞❡✈❡rá s❡r ♣r♦♠✉❧❣✡❞✡ ✉♠✡

❧❡❣✠s❧✡çã♦ ♣❡❧✡ q✉✡❧ s❡✖✡ ❣✡r✡♥✌✠❞♦ q✉❡ ✌♦❞♦ ✡✌♦ q✉❡ ♥ã♦ s❡✖✡ ❝♦♥s✠❞❡r✡✲

❞♦ ✉♠ ❞❡❧✠✌♦✱ ♥❡♠ s❡✖✡ ♣✉♥✠❞♦ q✉✡♥❞♦ ❝♦♠❡✌✠❞♦ ♣♦r ✉♠ ✡❞✉❧✌♦✱ ✌✡♠✲

❜é♠ ♥ã♦ ❞❡✈❡rá s❡r ❝♦♥s✠❞❡r✡❞♦ ✉♠ ❞❡❧✠✌♦✱ ♥❡♠ s❡r ♦❜✖❡✌♦ ❞❡ ♣✉♥✠çã♦

q✉✡♥❞♦ ❢♦r ❝♦♠❡✌✠❞♦ ♣♦r ✉♠ ✖♦✈❡♠✳

✺✺✳ ✚♦❞❡rá s❡r ❝♦♥s✠❞❡r✡❞✡ ✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ s❡ ❡s✌✡❜❡❧❡❝❡r ✉♠ ❡s❝r✠✲

✌ór✠♦ ❞❡ ✢♣r♦✌❡çã♦ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡➈ ✭♦♠❜✉❞s♠✡♥✮ ♦✉ ✉♠

❡s❝r✠✌ór✠♦ ✡♥á❧♦❣♦ ✠♥❞❡♣❡♥❞❡♥✌❡ q✉❡ ❣✡r✡♥✌✡ ♦ r❡s♣❡✠✌♦ ❞✡ ❝♦♥❞✠çã♦

✖✉rí❞✠❝✡✱ ❞♦s ❞✠r❡✠✌♦s ❡ ❞♦s ✠♥✌❡r❡ss❡s ❞♦s ✖♦✈❡♥s ❡✱ ✌✡♠❜é♠✱ ✡ ♣♦ss✠✲

❜✠❧✠❞✡❞❡ ❞❡ r❡♠❡✌❡r ❝✡s♦s ✡♦s s❡r✈✠ç♦s ❞✠s♣♦♥í✈❡✠s ✳ ❉♦ ♠❡s♠♦ ♠♦❞♦✱

❞❡✈❡rã♦ s❡r ❡s✌✡❜❡❧❡❝✠❞♦s s❡r✈✠ç♦s ❞❡ ❞❡❢❡s✡ ✖✉rí❞✠❝✡ ❞✡ ❝r✠✡♥ç✡✳

✺✻✳ ✜ ♣❡ss♦✡❧✱ ❞❡ ✡♠❜♦s ♦s s❡①♦s✱ ❞✡ ♣♦❧í❝✠✡ ❡ ❞❡ ♦✉✌r♦s ór❣ã♦s ❞❡

✖✉s✌✠ç✡ ❞❡✈❡rã♦ s❡r ❝✡♣✡❝✠✌✡❞♦s ♣✡r✡ ✡✌❡♥❞❡r às ♥❡❝❡ss✠❞✡❞❡s ❡s♣❡❝✠✡✠s

❞♦s ✖♦✈❡♥s❀ ❡ss✡ ❡q✉✠♣❡ ❞❡✈❡rá ❡s✌✡r ❢✡♠✠❧✠✡r✠③✡❞✡ ❝♦♠ ♦s ♣r♦❣r✡♠✡s

❡ ✡s ♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ r❡♠❡ss✡ ✡ ♦✉✌r♦s s❡r✈✠ç♦s✱ ❡ ❞❡✈❡♠ r❡❝♦rr❡r ✡

❡❧❡s s❡♠♣r❡ q✉❡ ♣♦ssí✈❡❧✱ ❝♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ ❡✈✠✌✡r q✉❡ ♦s ✖♦✈❡♥s s❡✖✡♠

❧❡✈✡❞♦s ✡♦ s✠s✌❡♠✡ ❞❡ ✖✉s✌✠ç✡ ♣❡♥✡❧✳

✺✼✳ ✓❡✠s ❞❡✈❡rã♦ s❡r ♣r♦♠✉❧❣✡❞✡s ❡ ✡♣❧✠❝✡❞✡s✱ ❡s✌r✠✌✡♠❡♥✌❡✱ ♣✡r✡ ♣r♦✲

✌❡❣❡r ♦s ✖♦✈❡♥s ❞♦ ✉s♦ ✠♥❞❡✈✠❞♦ ❞✡s ❞r♦❣✡s ❡ ❞❡ s❡✉s ✌r✡❢✠❝✡♥✌❡s✳

➃✙✙✳ ✯✙✍❶✎✙✍☞✱ ❡✘✜✣✢✜ ✘✙ ✯✜✂�✡✙✗☞✍ ✙♦✜✜✚✘✙✘☞✣✢✜

✺✔✳ ✎s❢♦rç♦s ❞❡✈❡rã♦ s❡r ❢❡✠✌♦s ♣✡r✡ ❢♦♠❡♥✌✡r ✡ ✠♥✌❡r✡çã♦ ❡ ❝♦♦r❞❡♥✡✲

çã♦✱ ❞❡ ❝✡rá✌❡r ♠✉❧✌✠❞✠s❝✠♣❧✠♥ár✠♦ ❡ ✠♥✌❡r❞✠s❝✠♣❧✠♥ár✠♦✱ ❡♥✌r❡ ♦s ❞✠s✌✠♥✌♦s

s❡✌♦r❡s❀ ❡✱ ❞❡♥✌r♦ ❞❡ ❝✡❞✡ s❡✌♦r✱ ❞♦s ♦r❣✡♥✠s♠♦s ❡ s❡r✈✠ç♦s ❡❝♦♥s♠✠❝♦s✱

s♦❝✠✡✠s✱ ❡❞✉❝✡✌✠✈♦s ❡ ❞❡ s✡ú❞❡✱ ❞♦ s✠s✌❡♠✡ ✖✉❞✠❝✠ár✠♦✱ ❞♦s ♦r❣✡♥✠s♠♦s
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❞❡❞✠❝✡❞♦s ✡♦s ✖♦✈❡♥s✱ à ❝♦♠✉♥✠❞✡❞❡ ❡ ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❡ ❞❡ ♦✉✌r✡s

✠♥s✌✠✌✉✠çõ❡s ♣❡r✌✠♥❡♥✌❡s✱ ❡ ❞❡✈❡rã♦ s❡r ❡s✌✡❜❡❧❡❝✠❞♦s ♦s ♠❡❝✡♥✠s♠♦s

✡♣r♦♣r✠✡❞♦s ♣✡r✡ ✌✡❧ ❡❢❡✠✌♦✳

✺✾✳ ❉❡✈❡rá s❡r ✠♥✌❡♥s✠❢✠❝✡❞♦✱ ♥♦ ♣❧✡♥♦ ♥✡❝✠♦♥✡❧✱ r❡❣✠♦♥✡❧ ❡ ✠♥✌❡r♥✡✲

❝✠♦♥✡❧✱ ♦ ✠♥✌❡r❝â♠❜✠♦ ❞❡ ✠♥❢♦r♠✡çã♦✱ ❡①♣❡r✠ê♥❝✠✡ ❡ ❝♦♥❤❡❝✠♠❡♥✌♦s

✌é❝♥✠❝♦s ♦❜✌✠❞♦s ❣r✡ç✡s ✡ ♣r♦✖❡✌♦s✱ ♣r♦❣r✡♠✡s✱ ♣rá✌✠❝✡s ❡ ✠♥✠❝✠✡✌✠✈✡s r❡✲

❧✡❝✠♦♥✡❞✡s ❝♦♠ ✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧✱ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ❡

✡ ✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡✳

✻✵✳ ❉❡✈❡rá s❡r ♣r♦♠♦✈✠❞✡ ❡ ✠♥✌❡♥s✠❢✠❝✡❞✡ ✡ ❝♦♦♣❡r✡çã♦ r❡❣✠♦♥✡❧ ❡ ✠♥✲

✌❡r♥✡❝✠♦♥✡❧ ♥♦s ✡ss✉♥✌♦s r❡❧✡✌✠✈♦s à ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧✱ à ♣r❡✈❡♥çã♦

❞✡ ❞❡❧✠♥qqê♥❝✠✡ ❡ à ✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡✱ ❝♦♠ ✡ ♣✡r✌✠✲

❝✠♣✡çã♦ ❞❡ ♣r♦❢✠ss✠♦♥✡✠s✱ ❡s♣❡❝✠✡❧✠s✌✡s ❡ ✡✉✌♦r✠❞✡❞❡s✳

✻✕✳ ☛♦❞♦s ♦s ❣♦✈❡r♥♦s✱ ♦ s✠s✌❡♠✡ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s ❡ ♦✉✌r✡s ♦r❣✡♥✠✲

③✡çõ❡s ✠♥✌❡r❡ss✡❞✡s ❞❡✈❡rã♦ ✡♣♦✠✡r ❢✠r♠❡♠❡♥✌❡ ✡ ❝♦♦♣❡r✡çã♦ ✌é❝♥✠❝✡ ❡

❝✠❡♥✌í❢✠❝✡ ♥♦s ✡ss✉♥✌♦s ♣rá✌✠❝♦s r❡❧✡❝✠♦♥✡❞♦s ❝♦♠ ✡ ✡❞♦çã♦ ❞❡ ♣♦❧í✌✠❝✡s✱

♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ♥♦s ♣r♦✖❡✌♦s ❡①♣❡r✠♠❡♥✌✡✠s✱ ❞❡ ❝✡♣✡❝✠✌✡çã♦ ❡ ❞❡♠♦♥s✲

✌r✡çã♦✱ s♦❜r❡ q✉❡s✌õ❡s ❝♦♥❝r❡✌✡s r❡❧✡✌✠✈✡s à ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡

✖✉✈❡♥✠❧ ❡ ❞❡ ❞❡❧✠✌♦s ❝♦♠❡✌✠❞♦s ♣♦r ✖♦✈❡♥s✳

✻✗✳ ❉❡✈❡rá s❡r ✠♥❝❡♥✌✠✈✡❞✡ ✡ ❝♦❧✡❜♦r✡çã♦ ♥✡s ✡✌✠✈✠❞✡❞❡s ❞❡ ♣❡sq✉✠s✡

❝✠❡♥✌í❢✠❝✡ s♦❜r❡ ✡s ♠♦❞✡❧✠❞✡❞❡s ❡❢✠❝✡③❡s ❞❡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡

✖✉✈❡♥✠❧ ❡ ❞♦s ❞❡❧✠✌♦s ❝♦♠❡✌✠❞♦s ♣♦r ✖♦✈❡♥s❀ ❡ s✉✡s ❝♦♥❝❧✉sõ❡s ❞❡✈❡r✠✡♠

s❡r ♦❜✖❡✌♦ ❞❡ ✡♠♣❧✡ ❞✠❢✉sã♦ ❡ ✡✈✡❧✠✡çã♦✳

✻✸✳ ✜s ór❣ã♦s✱ ♦r❣✡♥✠s♠♦s ❡ ❡s❝r✠✌ór✠♦s ❝♦♠♣❡✌❡♥✌❡s ❞✡s ✘✡çõ❡s ✳♥✠✲

❞✡s ❞❡✈❡rã♦ ♠✡♥✌❡r ✉♠✡ ❡s✌r❡✠✌✡ ❝♦❧✡❜♦r✡çã♦ ❡ ❝♦♦r❞❡♥✡çã♦ ♥✡s ❞✠s✲

✌✠♥✌✡s q✉❡s✌õ❡s r❡❧✡❝✠♦♥✡❞✡s ❝♦♠ ✡s ❝r✠✡♥ç✡s✱ ✡ ✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡

❞✡ ✡❞♦❧❡s❝ê♥❝✠✡✱ ❡ ✡ ♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡ ✖✉✈❡♥✠❧ ❡ ❞♦s ❞❡❧✠✌♦s

❝♦♠❡✌✠❞♦s ♣♦r ✖♦✈❡♥s✳

✻✹✳ ✟♦♠ ❜✡s❡ ♥❡ss✡s ❉✠r❡✌r✠③❡s✱ ✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ❡♠ ❝♦♦♣❡r✡çã♦

❝♦♠ ✡s ✠♥s✌✠✌✉✠çõ❡s ✠♥✌❡r❡ss✡❞✡s✱ ❞❡✈❡rã♦ ❞❡s❡♠♣❡♥❤✡r ✉♠ ♣✡♣❡❧ ✡✌✠✈♦

♥✡ ♣❡sq✉✠s✡✱ ♥✡ ❝♦❧✡❜♦r✡çã♦ ❝✠❡♥✌í❢✠❝✡✱ ♥✡ ❢♦r♠✉❧✡çã♦ ❞❡ ♦♣çõ❡s ❞❡

♣♦❧í✌✠❝✡ ❡ ♥♦ ❡①✡♠❡ ❡ ♥✡ s✉♣❡r✈✠sã♦ ❞❡ s✉✡ ✡♣❧✠❝✡çã♦ ❡✱ ✌✡♠❜é♠✱ s❡r✈✠r
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❞❡ ❢♦♥✌❡ ❞❡ ✠♥❢♦r♠✡çã♦ ❢✠❞❡❞✠❣♥✡ s♦❜r❡ ✡s ♠♦❞✡❧✠❞✡❞❡s ❡❢✠❝✡③❡s ❞❡

♣r❡✈❡♥çã♦ ❞✡ ❞❡❧✠♥qqê♥❝✠✡✳

❚✡✌☛❞çã✠ ✌✠ ✁✠✡t❞❣❞ê♦ ☛☞ ❇☞t♦á✐☛✌ ❛✐✌♦ ✟✌✁✐❧é✳

❡☞✈✐♦ã✠ ☛☞ ✍♠♠❧✐✠ ●✌✡❝✐✌ �☞♥☛☞③ ☞ ③♠☛✐✌ ●✌❧☞✌♥✠✳
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✁✂✄✞▲❯➬✝✞ ☎� ☎✟❯�✄✞✞ ✥ ✆❏ �❯✂ ❈✁✂❆ ❆

❈✞✞✁✥✂☎❆✥✞✁✂❆ ✂✄✆❆✥❯❆▲ ✥❆ ✂☎❋➶☎❈✂❆

✂ ✥❆ ❏❯◆✂☎✆❯✥✂

☞r✐❛✱ ♥♦ ♦❡✠✐t♦ ☛♦ ❚r✐✠✉♥❛❧ ☛❡ ❡✉st✐ç❛
☛♦ ✡st❛☛♦ ☛❡ ✐❛♥t❛ ☞❛t❛r✐♥❛✱ ❛ ☞♦♦r☛❡✲
♥❛☛♦r✐❛ ✡st❛☛✉❛❧ ☛❛ ■♥❢♦♥❝✐❛ ❡ ☛❛ ❡✉✈❡♥✲
t✉☛❡✱ ❡ ❛☛♦t❛ ♦✉tr❛s ♣r♦✈✐☛ê♥❝✐❛s✳

✜ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ♣♦r s❡✉ ☛r✠❜✉♥✡❧

✚❧❡♥♦✱ ❝♦♥s✠❞❡r✡♥❞♦✿

q✉❡ ✡ ✟♦♦r❞❡♥✡❞♦r✠✡ ❞✡ ✎①❡❝✉çã♦ ✚❡♥✡❧ ❡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡

✭✟❡♣✠✖✮ ❢♦✠ ❝r✠✡❞✡ ❝♦♠ ♦ ♣r♦♣ós✠✌♦ ❞❡ ❝✉♠♣r✠r ✡ ❛❡s♦❧✉çã♦ ♥✳ ✾✻✱

❞❡ ✕✼ ❞❡ ♦✉✌✉❜r♦ ❞❡ ✗✵✵✾✱ ❞♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✱ q✉❡

❞❡✌❡r♠✠♥♦✉ ✡ ❝r✠✡çã♦ ❞❡ ❝♦♦r❞❡♥✡❞♦r✠✡s ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✲

✌✉❞❡ ♥♦ â♠❜✠✌♦ ❞♦s ✌r✠❜✉♥✡✠s ❞❡ ✖✉s✌✠ç✡ ❞♦s ✎s✌✡❞♦s ❡ ❞♦ ❉✠s✌r✠✌♦

✛❡❞❡r✡❧❀

q✉❡ ✡ ❛❡s♦❧✉çã♦ ♥✳ ✕✗✔✱ ❞❡ ✕✼ ❞❡ ♠✡rç♦ ❞❡ ✗✵✕✕✱ ❞♦ ✟♦♥s❡❧❤♦ ✘✡✲

❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✱ ❞❡✌❡r♠✠♥♦✉ ✡ ❝r✠✡çã♦ ❞❡ ❝♦♦r❞❡♥✡❞♦r✠✡s ❡s✌✡❞✉✲

✡✠s ❞✡s ♠✉❧❤❡r❡s ❡♠ s✠✌✉✡çã♦ ❞❡ ✈✠♦❧ê♥❝✠✡ ❞♦♠és✌✠❝✡ ♥♦s ✎s✌✡❞♦s

❜r✡s✠❧❡✠r♦s ❡ ♥♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱ ♠✡✌ér✠✡ ✡❢❡✌✡ à ✖✉s✌✠ç✡ ❝r✠♠✠♥✡❧❀

q✉❡ ✡ ❝✡r✡❝✌❡rís✌✠❝✡ ❞✡ ✠♥✌❡r✈❡♥çã♦ ✖✉❞✠❝✠✡❧ ♥♦ â♠❜✠✌♦ ❞✡ ✠♥❢â♥❝✠✡ ❡

❞✡ ✖✉✈❡♥✌✉❞❡ ♥ã♦ ❣✉✡r❞✡ s✠♠✠❧✠✌✉❞❡ ❝♦♠ ✡q✉❡❧✡ ❞❡s❡♠♣❡♥❤✡❞✡ ♥♦

â♠❜✠✌♦ ❞✡ ✖✉s✌✠ç✡ ❝r✠♠✠♥✡❧ ❡✱ ♣♦r ❝♦♥s❡❣✉✠♥✌❡✱ ❞✡ ❡①❡❝✉çã♦ ♣❡♥✡❧❀

q✉❡ ✡♠❜✡s ✡s ár❡✡s ❞❡ ✡✌✉✡çã♦ ❞✡ ✟❡♣✠✖ ❞❡♠✡♥❞✡♠ ❡❧❡✈✡❞✡ ❣✡♠✡

❞❡ ✡çõ❡s ❞✠s✌✠♥✌✡s ♥♦ â♠❜✠✌♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❡ ♥❡❝❡ss✠✌✡♠ ❞❡

❡s✌r✉✌✉r✡s ♣ró♣r✠✡s ❡ ✡✉✌s♥♦♠✡s❀

✡ ♥❡❝❡ss✠❞✡❞❡ ❞♦ ♣❡r♠✡♥❡♥✌❡ ✡♣r✠♠♦r✡♠❡♥✌♦ ❞♦ s✠s✌❡♠✡ ❞❡ ✖✉s✌✠ç✡

❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ s✉✡ ✠♥✌❡r❧♦❝✉çã♦ ❝♦♠ ♦s ❞❡♠✡✠s ✠♥✌❡✲

❣r✡♥✌❡s ❞♦ s✠s✌❡♠✡ ❞❡ ❣✡r✡♥✌✠✡s ❞❡ ❞✠r❡✠✌♦s❀ ❡

♦ ❡①♣♦s✌♦ ♥♦ ✚r♦❝❡ss♦ ♥✳ ✹✗✕✹✹✗✲✗✵✕✕✳✵✱
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✣✢✜✒✔✠✢✿

✒r✌✳ ✕➸ ✟r✠✡r✱ ❡♠ ❝✡rá✌❡r ♣❡r♠✡♥❡♥✌❡✱ ♥♦ â♠❜✠✌♦ ❞✡ ✚r❡s✠❞ê♥❝✠✡ ❞♦

☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ✡ ✟♦♦r❞❡♥✡❞♦r✠✡

✎s✌✡❞✉✡❧ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ✭✟❡✠✖✮✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ✟❡✠✖ s❡rá ❝♦♠♣♦s✌✡ ♣♦r ☞✉í③❡s ❞❡ ❉✠r❡✠✌♦ ❝♦♠ ❝♦♠✲

♣❡✌ê♥❝✠✡ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✳

✒r✌✳ ✗➸ ✒ ❝♦♦r❞❡♥✡❞♦r✠✡ ❞✡ ✟❡✠✖ s❡rá ❡①❡r❝✠❞✡ ♣♦r ✗ ✭❞♦✠s✮ ❉❡s❡♠❜✡r✲

❣✡❞♦r❡s❀ ♦ ♣r✠♠❡✠r♦ ✠♥❞✠❝✡❞♦ ♣❡❧♦ ✚r❡s✠❞❡♥✌❡ ❞♦ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❡

♦ s❡❣✉♥❞♦ ♣❡❧♦ ✟♦rr❡❣❡❞♦r✲✙❡r✡❧ ❞✡ ☞✉s✌✠ç✡✳

✒r✌✳ ✸➸ ✒ ✍❡❝r❡✌✡r✠✡ ❞✡ ✟❡✠✖ s❡rá ❝♦♥s✌✠✌✉í❞✡ ♣♦r ✕ ✭✉♠✮ s❡❝r❡✌ár✠♦✱ ✠♥✲

❞✠❝✡❞♦ ❞❡♥✌r❡ ♦s s❡r✈✠❞♦r❡s ❞♦ q✉✡❞r♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦

❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ♦❝✉♣✡♥✌❡ ❞♦ ❝✡r❣♦ ❞❡ ✡ss✠s✌❡♥✌❡ s♦❝✠✡❧ ♦✉ ♣s✠❝ó❧♦✲

❣♦✱ ❡ ♣♦r ♣r♦❢✠ss✠♦♥✡✠s ❞✡s ár❡✡s ❞❡ ✍❡r✈✠ç♦ ✍♦❝✠✡❧✱ ✚s✠❝♦❧♦❣✠✡ ❡ ✚❡❞✡✲

❣♦❣✠✡✱ ❞♦ q✉✡❞r♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✳

✒r✌✳ ✹➸ ✒ ✟❡✠✖ ✌❡rá ❝♦♠♦ ♠✠ssã♦ ♣r♦♣♦r ❡ ✠♠♣❧❡♠❡♥✌✡r ♣♦❧í✌✠❝✡s ✡❢❡✌✡s

à ✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ✖✉✈❡♥✌✉❞❡ ♥✡ ❡s❢❡r✡ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡✲

❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ❡ s❡r✈✠rá ❝♦♠♦ ór❣ã♦ ❞❡ ✡♣♦✠♦ ❡ ✠♥✌❡❣r✡çã♦ ✠♥✌r✡

❡ ❡①✌r✡✠♥s✌✠✌✉❝✠♦♥✡❧✱ ✡✌❡♥❞❡♥❞♦ à ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡ ❡s✌✡❜❡❧❡❝✠❞✡ ♥✡

✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ♥✡ ✟♦♥✈❡♥çã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ s♦❜r❡ ♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ♥♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✺➸ ✟♦♥s✌✠✌✉❡♠ ♦❜✖❡✌✠✈♦s ❞✡ ✟❡✠✖✱ ❞❡♥✌r❡ ♦✉✌r♦s✱ q✉❡ ♣♦❞❡rã♦ s❡r

❡s✌✡❜❡❧❡❝✠❞♦s ✡❞♠✠♥✠s✌r✡✌✠✈✡♠❡♥✌❡✿

✏ ✲ r❡♣r❡s❡♥✌✡r ✠♥s✌✠✌✉❝✠♦♥✡❧♠❡♥✌❡ ♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦

❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡ ♥♦s ✡ss✉♥✌♦s ✡❢❡✌♦s às q✉❡s✌õ❡s ❞✡ ✠♥❢â♥❝✠✡ ❡

✖✉✈❡♥✌✉❞❡❀

✏✏ ✲ ❢♦♠❡♥✌✡r ✡ ❡❢❡✌✠✈✡çã♦ ❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s ♣r❡❝♦♥✠③✡❞✡s ♣❡❧✡

✓❡✠ ♥✳ ✔✳✻✾✵✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵✱ ❝♦♠ ♦s ❞❡♠✡✠s ✚♦❞❡r❡s ❞✡

❛❡♣ú❜❧✠❝✡✱ ✟♦♥s❡❧❤♦s ❞❡ ❉✠r❡✠✌♦s ❡ ❡♥✌✠❞✡❞❡s ♥ã♦ ❣♦✈❡r♥✡♠❡♥✲

✌✡✠s❀
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✏✏✏ ✲ ❡❧✡❜♦r✡r ♣❧✡♥❡✖✡♠❡♥✌♦ ❡s✌r✡✌é❣✠❝♦ ♣✡r✡ ♦ ✡♣❡r❢❡✠ç♦✡♠❡♥✌♦ ❞✡

❡s✌r✉✌✉r✡ ❞♦ ☞✉❞✠❝✠ár✠♦ ❝✡✌✡r✠♥❡♥s❡ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ✖✉✈❡♥✌✉❞❡❀

✏✮ ✲ s✉❜s✠❞✠✡r ♦s ♠✡❣✠s✌r✡❞♦s✱ s❡r✈✠❞♦r❡s ❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠ss✠♦✲

♥✡❧✱ ✈✠s✡♥❞♦ à ♠❡❧❤♦r✠✡ ❞✡ ♣r❡s✌✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧❀

✮ ✲ ♣r♦♠♦✈❡r ✡ ❝✡♣✡❝✠✌✡çã♦ ❝♦♥✌✠♥✉✡❞✡ ❞❡ ♠✡❣✠s✌r✡❞♦s✱ s❡r✈✠❞♦✲

r❡s ❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠ss✠♦♥✡❧ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ✖✉✈❡♥✌✉❞❡✱ ❡♠

♣✡r❝❡r✠✡ ❝♦♠ ✡ ✒❝✡❞❡♠✠✡ ☞✉❞✠❝✠✡❧❀

✮✏ ✲ ✡♣♦✠✡r ✡ ✟♦rr❡❣❡❞♦r✠✡✲✙❡r✡❧ ❞✡ ☞✉s✌✠ç✡ ♥✡s ✡✌r✠❜✉✠çõ❡s ❞✡

❣❡s✌ã♦ ❡s✌✡❞✉✡❧ ❞♦s ❝✡❞✡s✌r♦s ♥✡❝✠♦♥✡✠s ❞✡ ✠♥❢â♥❝✠✡ ❡ ✖✉✈❡♥✌✉❞❡✳

✒r✌✳ ✻➸ ✎s✌✡ ❛❡s♦❧✉çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✱

r❡✈♦❣✡❞✡s ✡s ❞✠s♣♦s✠çõ❡s ❝♦♥✌rár✠✡s✳

✛❧♦r✠✡♥ó♣♦❧✠s✱ ✕✻ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✗✵✕✕✳

✝r✐♥❞❛❞❡ ❞♦s ✁❛♥t♦s
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✁✂❊✂�✂☎✆✞ ✂☎✆✂✁☎✞ ✥❆ ❈✞✞✁✥✂☎❆✥✞✁✂❆

✂✄✆❆✥❯❆▲ ✥❆ ✂☎❋➶☎❈✂❆ ✂ ✥❆ ❏❯◆✂☎✆❯✥✂ ✥ ❈✂✂❏

✒ ✟♦♦r❞❡♥✡❞♦r✠✡ ✎s✌✡❞✉✡❧ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ✑ ✟❡✠✖ ✑✱ ✠♥s✌✠✲

✌✉í❞✡ ♣❡❧✡ ❛❡s♦❧✉çã♦ ♥✳ ✻✸✴✗✵✕✕✑☛☞✱ ❞❡ ✕✔ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✗✵✕✕✱ ❞♦

☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ❝♦♠ ✡ ❢✠♥✡❧✠❞✡❞❡ ❞❡

❝✉♠♣r✠r ✡ ❛❡s♦❧✉çã♦ ♥✳ ✾✹✱ ❞❡ ✗✼ ❞❡ ♦✉✌✉❜r♦ ❞❡ ✗✵✵✾✱ ❞♦ ✟♦♥s❡❧❤♦

✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✱ q✉❡ ❞❡✌❡r♠✠♥♦✉ ✡ ❝r✠✡çã♦ ❞❡ ✟♦♦r❞❡♥✡❞♦r✠✡s ❞✡

✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ♥♦ â♠❜✠✌♦ ❞♦s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡ ❞♦s ✎s✌✡✲

❞♦s ❡ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱ ❡❞✠✌✡ ♦ s❡✉ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦✳

❈�✁✂✄☎✆✝ ✞

❉❛s ❛✐♥❛❧✐☛❛☛❡s ❡❡✟r✐❜✉✐çõ❡s

✒r✌✳ ✕➸ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ ✎s✌✡❞✉✡❧ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ♦❜✖❡✌✠✲

✈✡ ♣r❡s✌✡r ✡ss❡ss♦r✠✡ ✡♦s ☞✉í③❡s ❡ ✌é❝♥✠❝♦s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡

♥♦s ♣r♦❝❡❞✠♠❡♥✌♦s r❡❧✡✌✠✈♦s à ♠✡✌ér✠✡✳ ☛❡♠ ♣♦r ❡s❝♦♣♦ ♣r♦♠♦✈❡r ♦

✡♣r✠♠♦r✡♠❡♥✌♦ ❞✡ ✡✌✉✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧ ❡ ♦ ❢♦♠❡♥✌♦ ✡ ✉♠✡ ♠❡❧❤♦r

✡r✌✠❝✉❧✡çã♦ ❡♥✌r❡ ♦s ♠✡❣✠s✌r✡❞♦s ❡ s❡r✈✠❞♦r❡s ❡✱ s♦❜r❡✌✉❞♦✱ ❝♦♠ ♦s ❞❡✲

♠✡✠s ✡✌♦r❡s ❞♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞❡ ❉✠r❡✠✌♦s ❞✡s ✟r✠✡♥ç✡s ❡ ❞♦s

✒❞♦❧❡s❝❡♥✌❡s✳

✒r✌✳ ✗➸ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ é ór❣ã♦ ✈✠♥❝✉❧✡❞♦ à ✚r❡s✠❞ê♥❝✠✡ ❞♦ ☛r✠❜✉✲

♥✡❧ ❞❡ ☞✉s✌✠ç✡✱ ❡ ♦ ✌r✡❜✡❧❤♦ s❡rá ❡①❡❝✉✌✡❞♦ ❞❡ ❢♦r♠✡ ✡r✌✠❝✉❧✡❞✡ ❝♦♠ ✡

✟♦rr❡❣❡❞♦r✠✡ ❡ ✡ ✟♦♠✠ssã♦ ✎s✌✡❞✉✡❧ ☞✉❞✠❝✠ár✠✡ ❞❡ ✒❞♦çã♦✱ ❝✉✖✡s ✡çõ❡s

✌✡♠❜é♠ ✡❣r❡❣✡♠ ✡ ✠♥❢â♥❝✠✡✳ ☛❡♠ ♣♦r ♠✠ssã♦ ♣r♦♣♦r ❡ ✠♠♣❧❡♠❡♥✌✡r

♣♦❧í✌✠❝✡s ✡❢❡✌✡s à ✖✉s✌✠ç✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡ ♥✡ ❡s❢❡r✡ ❞♦ ✚♦❞❡r

☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡ ❡ s❡r✈✠rá ❝♦♠♦ ór❣ã♦ ❞❡ ✡♣♦✠♦

❡ ✠♥✌❡❣r✡çã♦ ✠♥✌r✡ ❡ ❡①✌r✡✠♥s✌✠✌✉❝✠♦♥✡❧✱ ✡✌❡♥❞❡♥❞♦ à ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✲

✌✡ ❞♦s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✭✡r✌✳ ✗✗✼ ❞✡

✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ✟♦♥✈❡♥çã♦ ✏♥✌❡r♥✡❝✠♦♥✡❧ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✳

✒r✌✳ ✸➸ ✒✟♦♦r❞❡♥✡❞♦r✠✡ ✌✡♠❜é♠ ✌❡rá ❝♦♠♦ ❢✠♥✡❧✠❞✡❞❡ ✡ r❡✡❧✠③✡çã♦ ❞❡

❡s✌✉❞♦s ✈✠s✡♥❞♦ à r✡❝✠♦♥✡❧✠③✡çã♦ ❡ ✉♥✠❢♦r♠✠③✡çã♦ ❞♦s ♣r♦❝❡❞✠♠❡♥✌♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✻✸

✒r✌✳ ✹➸ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ ✌❡♠ ❝♦♠♦ ✡✌r✠❜✉✠çõ❡s✿

✏ ✑ ❞❡❧✠♥❡✡r ✡ ♣♦❧í✌✠❝✡ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ♣✡r✡ ✡ ár❡✡

❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❝♦♠ ♦❜s❡r✈â♥❝✠✡ ❞♦s ✡✌♦s ♥♦r♠✡✌✠✈♦s

❞♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡❀

✏✏ ✑ r❡♣r❡s❡♥✌✡r ✠♥s✌✠✌✉❝✠♦♥✡❧♠❡♥✌❡ ♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦

❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡ ♥♦s ✡ss✉♥✌♦s r❡❧✡✌✠✈♦s à ✏♥❢â♥❝✠✡ ❡ à ☞✉✈❡♥✌✉❞❡❀

✏✏✏ ✑ ❢♦♠❡♥✌✡r ✡ ❡❢❡✌✠✈✡çã♦ ❞❡ ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s ♣r❡❝♦♥✠③✡❞✡s ♣❡❧✡

✓❡✠ ♥✳ ✔✳✵✻✾✴✕✾✾✵✱ ❝♦♠ ♦s ❞❡♠✡✠s ✚♦❞❡r❡s ❞✡ ❛❡♣ú❜❧✠❝✡✱ ✟♦♥s❡✲

❧❤♦s ❞❡ ❉✠r❡✠✌♦s ❡ ❡♥✌✠❞✡❞❡s ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s❀

✏✮ ✑ ❡❧✡❜♦r✡r ♣❧✡♥❡✖✡♠❡♥✌♦ ❡s✌r✡✌é❣✠❝♦ ♣✡r✡ ♦ ✡♣❡r❢❡✠ç♦✡♠❡♥✌♦ ❞✡

❡s✌r✉✌✉r✡ ❞♦ ☞✉❞✠❝✠ár✠♦ ❝✡✌✡r✠♥❡♥s❡ ♥✡ ár❡✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✲

✌✉❞❡❀

✮ ✑ s✉❜s✠❞✠✡r ♠✡❣✠s✌r✡❞♦s✱ s❡r✈✠❞♦r❡s ❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠ss✠♦♥✡❧✱

✈✠s✡♥❞♦ à ♠❡❧❤♦r✠✡ ❞✡ ♣r❡s✌✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧❀

✮✏ ✑ ♣r♦♠♦✈❡r ✡ ❝✡♣✡❝✠✌✡çã♦ ❝♦♥✌✠♥✉✡❞✡ ❞❡ ♠✡❣✠s✌r✡❞♦s✱ s❡r✈✠❞♦✲

r❡s ❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠ss✠♦♥✡❧ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✱

❡♠ ♣✡r❝❡r✠✡ ❝♦♠ ✡ ✒❝✡❞❡♠✠✡ ☞✉❞✠❝✠✡❧✱ ✡ ✒ss♦❝✠✡çã♦ ❞♦s♦✡❣✠s✌r✡✲

❞♦s ✟✡✌✡r✠♥❡♥s❡s ❡ ✒ss♦❝✠✡çã♦ ❧r✡s✠❧❡✠r✡ ❞♦s ♦✡❣✠s✌r✡❞♦s✱ ✚r♦✲

♠♦✌♦r❡s ❞❡ ☞✉s✌✠ç✡ ❡ ❉❡❢❡♥s♦r❡s ✚ú❜❧✠❝♦s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✲

✌✉❞❡✴✒❧♦✚✱ ❡♥✌r❡ ♦✉✌r♦s ór❣ã♦s ✡❢✠♥s❀

✮✏✏ ✑ ♣r♦♠♦✈❡r s❡♠✠♥ár✠♦s ❡ ❡♥❝♦♥✌r♦s ♣✡r✡ ✡ ❞✠s❝✉ssã♦ ❞✡s ✡✌✠✈✠✲

❞✡❞❡s ❡ r♦✌✠♥✡s ❞♦s ☞✉✠③✡❞♦s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡❀

✮✏✏✏ ✑ ✡♣♦✠✡r ✡ ✟♦rr❡❣❡❞♦r✠✡✲✙❡r✡❧ ❞✡ ☞✉s✌✠ç✡ ♥✡s ✡✌r✠❜✉✠çõ❡s ❞✡

❣❡s✌ã♦ ❡s✌✡❞✉✡❧ ❞♦s ❝✡❞✡s✌r♦s ♥✡❝✠♦♥✡✠s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉✲

❞❡❀

✏❳ ✑ ❝♦❧✡❜♦r✡r ❝♦♠ ✡ ✟❡✖✡ ♥✡s ✡çõ❡s ❞❡ s✉♣♦r✌❡ ❡ ❢✠s❝✡❧✠③✡çã♦ ❞✡s

❡♥✌✠❞✡❞❡s ❞❡ ✡❝♦❧❤✠♠❡♥✌♦ ✭✡❜r✠❣♦s✮❀



✷✻✹ ✿✿ ❈❊■❏ ✥ ❘❊●■▼❊◆❚❖ ■◆❚❊❘◆❖

❳ ✑ ♦r❣✡♥✠③✡r ❡ ❢♦♠❡♥✌✡r ♣❡sq✉✠s✡s r❡❧✡✌✠✈✡s à ♠✡✌ér✠✡ ❞✡ ✠♥❢â♥❝✠✡

❡ ✖✉✈❡♥✌✉❞❡ ❝♦♠ ♦ ✠♥✌✉✠✌♦ ❞❡ ❡❧✡❜♦r✡r ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ s♦❝✠✡✠s ❡

✠♥s✌✠✌✉❝✠♦♥✡✠s❀

❳✏ ✑ ♣r♦♠♦✈❡r ♣❡sq✉✠s✡s ❡ ❞✠✡❣♥ós✌✠❝♦s q✉❡ ❝♦♥✌r✠❜✉✡♠ ♣✡r✡ ✡

q✉✡❧✠❞✡❞❡ ❞✡ ♣r❡s✌✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧✱ ♠❡❞✠✡♥✌❡ ❝❡❧❡❜r✡çã♦ ❞❡ ♣✡r✲

❝❡r✠✡s ❝♦♠ ✉♥✠✈❡rs✠❞✡❞❡s❀

❳✏✏ ✑ ❡❞✠✌✡r ♣❡r✠ó❞✠❝♦ ♣✡r✡ ✡ ❞✠✈✉❧❣✡çã♦ ❞❡ ✌r✡❜✡❧❤♦s ❡ ♣❡sq✉✠s✡s

❝✠❡♥✌í❢✠❝✡s ♥♦ â♠❜✠✌♦ ❞✡ ✠♥❢â♥❝✠✡✱ ❢✡♠í❧✠✡ ❡ ✖✉✈❡♥✌✉❞❡✱ ❝♦♠ ♦ ♦❜✖❡✲

✌✠✈♦ ❞❡ ❡s✌✠♠✉❧✡r ❡ ❞✠❢✉♥❞✠r ❡①♣❡r✠ê♥❝✠✡s❀

❳✏✏✏ ✑ ✠♠♣❧❡♠❡♥✌✡r ✡çõ❡s ❞✠✌✡❞✡s ♣♦r ✚❧✡♥♦s ❡ ✍✠s✌❡♠✡s ✘✡❝✠♦✲

♥✡✠s ✡ ❡①❡♠♣❧♦ ❞♦ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❡ ❞✡ ✟♦♥✈✠✈ê♥❝✠✡

✛✡♠✠❧✠✡r ❡ ✟♦♠✉♥✠✌ár✠✡✱ ❝♦♠ ✡ ❢✠♥✡❧✠❞✡❞❡ ❞❡ ❡♥❢r❡♥✌✡r ✡ ✈✠♦❧ê♥❝✠✡

s❡①✉✡❧ ❝♦♥✌r✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ✡❧é♠ ❞❡ ♦✉✌r✡s ✡çõ❡s❀

❳✏✮ ✑ ♣r♦♠♦✈❡r ✡❝♦r❞♦s ❞❡ ❝♦♦♣❡r✡çã♦ ✌é❝♥✠❝✡ ❡ ✠♥✌❡r♠❡❞✠✡r ✡

❝❡❧❡❜r✡çã♦ ❞❡ ❝♦♥✈ê♥✠♦s ❝♦♠ ✠♥s✌✠✌✉✠çõ❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦

❣♦✈❡r♥✡♠❡♥✌✡✠s✱ ♥✡❝✠♦♥✡✠s ❡ ❡s✌r✡♥❣❡✠r✡s✱ ✠♥❝❧✉s✠✈❡ ❝♦♠ ❝✡♣✌✡çã♦

❞❡ r❡❝✉rs♦s✱ ❝♦♠ ✠♥✌✉✠✌♦ ❞❡ ✠♠♣❧✡♥✌✡r ❡ ✠♠♣❧❡♠❡♥✌✡r ♣r♦✖❡✌♦s ✠♥♦✲

✈✡❞♦r❡s ♥✡ ár❡✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡❀

❳✮ ✑ ✡ss❡ss♦r✡r ♦s ♠✡❣✠s✌r✡❞♦s ❡ ✌é❝♥✠❝♦s ♥✡ ár❡✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡

☞✉✈❡♥✌✉❞❡ ❝♦♠ ✠♥❞✠❝✡çõ❡s ❞♦✉✌r✠♥ár✠✡s✱ ✖✉r✠s♣r✉❞❡♥❝✠✡✠s ❡ ❧❡❣✠s❧✡✲

✌✠✈✡s q✉❡ ❡♥✈♦❧✈✡♠ ✡ ♠✡✌ér✠✡✱ ❜❡♠ ❝♦♠♦ ♦s ✡✌♦s ♥♦r♠✡✌✠✈♦s ♦✉ ♦s

♠♦❞❡❧♦s ❞❡ ❞❡❝✠sõ❡s❀

❳✮✏ ✑ ♣r♦♠♦✈❡r ♦ ✠♥✌❡r❝â♠❜✠♦ ❞❡ ❡①♣❡r✠ê♥❝✠✡s ❝♦♠ ✡s ✟♦♦r❞❡♥✡✲

❞♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ❞❡ ♦✉✌r♦s ✎s✌✡❞♦s✱ ✈✠s✡♥❞♦ ✡çõ❡s

❝♦♥✖✉♥✌✡s ❡ ✠♥♦✈✡❞♦r✡s❀

❳✮✏✏ ✑ s✠s✌❡♠✡✌✠③✡r ✡s ❞❡♠✡♥❞✡s ❡ ♦s ❢❧✉①♦s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦s✱

❜❡♠ ❝♦♠♦ ✡ ❣❡s✌ã♦ ❞❡ ✠♥❢♦r♠✡çã♦❀

❳✮✏✏✏ ✑ ❡❧✡❜♦r✡r ❡ r❡♠❡✌❡r r❡❧✡✌ór✠♦s ❡s✌✡✌ís✌✠❝♦s ❞❡ s✉✡s ✡✌✠✈✠❞✡✲

❞❡s ✡♥✉✡❧♠❡♥✌❡ à ✚r❡s✠❞ê♥❝✠✡ ❞♦ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✻✺

❳✏❳ ✑ ❡❧✡❜♦r✡r ♣✡r❡❝❡r ✌é❝♥✠❝♦ ❡♠ ♣r♦❝❡ss♦s ✡❢❡✌♦s à ✠♥❢â♥❝✠✡ ❡ à

✖✉✈❡♥✌✉❞❡✱ q✉❡r ❞✡ ❝♦♠♣❡✌ê♥❝✠✡ ❞✡ ✚r❡s✠❞ê♥❝✠✡ q✉❡r ❞✡ ✟♦rr❡❣❡✲

❞♦r✠✡✲✙❡r✡❧ ❞✡ ☞✉s✌✠ç✡❀

❳❳ ✑ ✡✉①✠❧✠✡r ♥♦ ❡s✌✡❜❡❧❡❝✠♠❡♥✌♦ ❞❡ ♣✡râ♠❡✌r♦s ♣✡r✡ ❞✠s✌r✠❜✉✠çã♦

❞❡ ❝✡r❣♦s ❞❡ ✡ss✠s✌❡♥✌❡s s♦❝✠✡✠s ❡ ♣s✠❝ó❧♦❣♦s✱ ✉♠✡ ✈❡③ q✉❡ ✡ ✟♦♦r✲

❞❡♥✡❞♦r✠✡ é ♦ s❡✌♦r q✉❡ ✠♥✌❡r✡❣❡ ❞✠✡r✠✡♠❡♥✌❡ ❝♦♠ ❡ss✡ r❡✡❧✠❞✡❞❡✱

❡♠ ❢✉♥çã♦ ❞♦ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞❡ ♣r♦✖❡✌♦s ❡ ❝♦♥✌✡✌♦s ❝♦♠ ✡ss✠s✲

✌❡♥✌❡s s♦❝✠✡✠s✱ ♠✡❣✠s✌r✡❞♦s ❡ ♦✉✌r♦s ♣r❡s✌✡❞♦r❡s ❞❡ s❡r✈✠ç♦✱ ✌❡♥❞♦

✉♠✡ ✡♠♣❧✡ ✈✠sã♦ ❞✡ ❞✠♥â♠✠❝✡ s♦❝✠✡❧ ❞♦s ♠✉♥✠❝í♣✠♦s ❡ ❞♦ ❣r✡✉ ❞❡

❝♦♠♣❧❡①✠❞✡❞❡ ❞♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦ ❞♦ s❡r✈✠ç♦ s♦❝✠✡❧ ♥✡s ❝♦♠✡r✲

❝✡s✳

❈�✁✂✄☎✆✝ ✞✞

❉❛♦♦♠♣♦s✐çã♦✱❖r❣❛♥✐③❛çã♦ ❡ ❛✉♥❝✐♦♥❛♠❡♥✟♦

✒r✌✳ ✺➸ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ s❡rá ❝♦♠♣♦s✌✡ ♣♦r✿

✏ ✑ ✕ ✭✉♠✮ ❉❡s❡♠❜✡r❣✡❞♦r ✟♦♦r❞❡♥✡❞♦r✱ ✠♥❞✠❝✡❞♦ ♣❡❧♦ ✚r❡s✠❞❡♥✌❡

❞♦ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡✱ ❡ ✕ ✭✉♠✮ ❉❡s❡♠❜✡r❣✡❞♦r ✮✠❝❡✲✟♦♦r❞❡♥✡✲

❞♦r✱ ✠♥❞✠❝✡❞♦ ♣❡❧♦ ✟♦rr❡❣❡❞♦r✲✙❡r✡❧ ❞✡ ☞✉s✌✠ç✡✳

✏✏ ✑ ✕ ✭✉♠✮ ❝♦❧❡❣✠✡❞♦ ❢♦r♠✡❞♦✱ ♣♦r✱ ♥♦ ♠í♥✠♠♦✱ ✕✕ ✭♦♥③❡✮ ☞✉í③❡s

❞❡ ❉✠r❡✠✌♦✱ ❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ♥✡ ár❡✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱

❞✡s ❞✠✈❡rs✡s ❡♥✌râ♥❝✠✡s✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ s✉✡s ❢✉♥çõ❡s ✖✉r✠s❞✠❝✠♦✲

♥✡✠s✱ ✠♥❞✠❝✡❞♦s ♣❡❧♦ ❉❡s❡♠❜✡r❣✡❞♦r ✟♦♦r❞❡♥✡❞♦r✳

✏✏✏ ✑ ✕ ✭✉♠✮ s❡❝r❡✌ár✠♦✱ ✠♥❞✠❝✡❞♦ ♣❡❧♦ ❉❡s❡♠❜✡r❣✡❞♦r ✟♦♦r❞❡♥✡✲

❞♦r✱ ❞❡♥✌r❡ ♦s s❡r✈✠❞♦r❡s ❞♦ q✉✡❞r♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦

❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✱ ♦❝✉♣✡♥✌❡ ❞♦ ❝✡r❣♦ ❞❡ ✡ss✠s✌❡♥✌❡ s♦❝✠✡❧✳

✏✮ ✑ ✸ ✭✌rês✮ ✌é❝♥✠❝♦s ❝♦♠ ❢♦r♠✡çã♦ ❡♠ ✍❡r✈✠ç♦ ✍♦❝✠✡❧✱ ✕ ✭✉♠✮

❡♠ ✚s✠❝♦❧♦❣✠✡ ❡ ✕ ✭✉♠✮ ❡♠ ✚❡❞✡❣♦❣✠✡✱ ✌♦❞♦s ❞♦ q✉✡❞r♦ ❞♦ ✚♦❞❡r

☞✉❞✠❝✠ár✠♦ ❞♦ ✎s✌✡❞♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡✳

✮ ✑ ✕ ✭✉♠✮ ✌é❝♥✠❝♦ ✖✉❞✠❝✠ár✠♦ ✡✉①✠❧✠✡r✳
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➜ ✕➸ ✜s ❞❡♠✡✠s ✖✉í③❡s ❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ♥✡ ✏♥❢â♥❝✠✡ ❡ ♥✡ ☞✉✈❡♥✌✉❞❡

♣♦❞❡rã♦ ♣✡r✌✠❝✠♣✡r ❞✡s r❡✉♥✠õ❡s ♦r❞✠♥ár✠✡s ♦✉ ❡①✌r✡♦r❞✠♥ár✠✡s✱ ♥✡ ❝♦♥✲

❞✠çã♦ ❞❡ ❝♦♥✈✠❞✡❞♦s✱ ♦✉ ✡ ♣❡❞✠❞♦ ❞❡s✌❡s✳

➜ ✗➸ ✜s ♣r♦❝❡ss♦s ❞✡ ✟♦♦r❞❡♥✡❞♦r✠✡✱ ❞❡ ❝✡rá✌❡r ✡❞♠✠♥✠s✌r✡✌✠✈♦✱ s❡rã♦

✡♣r❡❝✠✡❞♦s ♣❡❧♦s ✌é❝♥✠❝♦s ❡✱ q✉✡♥❞♦ ♥❡❝❡ssár✠♦✱ ❞✠s✌r✠❜✉í❞♦s ✡♦s ✖✉í③❡s

♠❡♠❜r♦s ❞♦ ❝♦❧❡❣✠✡❞♦ ♣✡r✡ ♣✡r❡❝❡r ❡✱ ✡♣ós✱ ❡♥❝✡♠✠♥❤✡❞♦s ✡♦ ❉❡s❡♠✲

❜✡r❣✡❞♦r ✟♦♦r❞❡♥✡❞♦r ❞✡ ✟♦♠✠ssã♦ ♣✡r✡ ❞❡❧✠❜❡r✡çã♦✳

✒r✌✳ ✻➸ ✒ ✟❡✠✖ ❝♦♥✌✡rá ❝♦♠ ✡ ❝♦❧✡❜♦r✡çã♦ ❞❡ ✌♦❞✡s ✡s ✡✉✌♦r✠❞✡❞❡s

❝♦♥s✌✠✌✉í❞✡s ❡ ❞❡♠✡✠s s❡✌♦r❡s ❞✡ s♦❝✠❡❞✡❞❡ ♣✡r✡ ✡ ❝♦♥s❡❝✉çã♦ ❞♦s s❡✉s

♦❜✖❡✌✠✈♦s✳

✒r✌✳ ✼➸ ✒s r❡✉♥✠õ❡s s❡rã♦ r❡✡❧✠③✡❞✡s ♠❡♥s✡❧♠❡♥✌❡ ✌♦❞✡s ✡s ú❧✌✠♠✡s

s❡①✌✡s✲❢❡✠r✡s ❞♦ ♠ês✱ ❝♦♠ ✡ ❝♦♥✈♦❝✡çã♦ ❞♦s ♠❡♠❜r♦s ✌✠✌✉❧✡r❡s✱ ❡ ✡s

❞❡❧✠❜❡r✡çõ❡s s❡rã♦ ✡♣r♦✈✡❞✡s ♣❡❧✡ ♠✡✠♦r✠✡ s✠♠♣❧❡s ❞❡ ✸ ✭✌rês✮ ✈♦✌♦s✳

✒r✌✳ ✔➸ ✒s ✡✌✠✈✠❞✡❞❡s ❡ ❞❡❧✠❜❡r✡çõ❡s ❞✡ ✟❡✠✖ ❡s✌✡rã♦ ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s

♣♦❧í✌✠❝✡s ♥✡❝✠♦♥✡✠s ❡ ❝♦♥✈❡♥çõ❡s ❡ ✌r✡✌✡❞♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❡♠ ♣r♦❧ ❞♦s

❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✾➸ ✜s ❡①♣❡❞✠❡♥✌❡s r❡❝❡❜✠❞♦s ♣❡❧✡ ✟❡✠✖ s❡rã♦ r❡❣✠s✌r✡❞♦s ❡ ✡✉✌✉✡✲

❞♦s q✉✡♥❞♦ ♥❡❝❡ssár✠♦✳

✒r✌✳ ✕✵✳ ✟♦♠♣❡✌❡ à ✍❡❝r❡✌✡r✠✡✿

✏ ✑ ♣r❡♣✡r✡r ✡s ♣✡✉✌✡s ❡ s❡❝r❡✌✡r✠✡r ✡s r❡✉♥✠õ❡s ❞✡ ✟❡✠✖✱ ❝♦♥❢♦r♠❡

♦r✠❡♥✌✡çõ❡s ❞♦ ✟♦♦r❞❡♥✡❞♦r✱ ❜❡♠ ❝♦♠♦ ❧✡✈r✡r ✡s r❡s♣❡❝✌✠✈✡s ✡✌✡s❀

✏✏ ✑ ♦r❣✡♥✠③✡r ❡ ♠✡♥✌❡r r❡❣✠s✌r♦s✱ ❡s❝r✠✌♦s ♦✉ ❞✠❣✠✌✡❧✠③✡❞♦s❀

✏✏✏ ✑ ❝✉♠♣r✠r ✡s ❞❡❧✠❜❡r✡çõ❡s ❞✡ ✟❡✠✖ ❡ ✡s ❞❡✌❡r♠✠♥✡çõ❡s ❞♦ ✟♦✲

♦r❞❡♥✡❞♦r❀

✏✮ ✑ ♣r♦✈✠❞❡♥❝✠✡r✱ ♠✡♥✌❡r ❡ ✡✌✉✡❧✠③✡r ♦ r❡❜s✠✌❡ ❞✡ ✟❡✠✖❀

✮ ✑ ❡①♣❡❞✠r ♦❢í❝✠♦s ❡ ❣❡r✠r ✡ ❝♦rr❡s♣♦♥❞ê♥❝✠✡ ❡♠ ❣❡r✡❧✳

❉�� ❉✁�✁✗�✁✂✄☎� ✆✁✐�✁�

✒r✌✳ ✕✕✳ ✒ ✟❡✠✖ ❢✉♥❝✠♦♥✡rá ♥✡s ❞❡♣❡♥❞ê♥❝✠✡s ❞♦ ☛r✠❜✉♥✡❧ ❞❡ ☞✉s✌✠ç✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✻✼

✒r✌✳ ✕✗✳ ➱ ❢✡❝✉❧✌✡❞♦ ✡ q✉✡❧q✉❡r ♠❡♠❜r♦ ❞✡ ✟♦♦r❞❡♥✡❞♦r✠✡✱ ✡ ✌♦❞♦

✌❡♠♣♦✱ ✡ ✡♣r❡s❡♥✌✡çã♦ ❞❡ ❡♠❡♥❞✡s ✡♦ ♣r❡s❡♥✌❡ r❡❣✠♠❡♥✌♦ ♠❡❞✠✡♥✌❡

✡♣r♦✈✡çã♦ ❞✡ ♠✡✠♦r✠✡ ✡❜s♦❧✉✌✡ ❞♦ ❝♦❧❡❣✠✡❞♦✳

✒r✌✳ ✕✸✳ ✎s✌❡ r❡❣✠♠❡♥✌♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✳

✚✉❜❧✠q✉❡✲s❡✳

❛❡❣✠s✌r❡✲s❡✳

✟✉♠♣r✡✲s❡✳

✛❧♦r✠✡♥ó♣♦❧✠s✱ ✕✸ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✗✵✕✕✳

✭✚✉❜❧✠❝✡❞♦ ♥✡s ♣á❣✠♥✡s ✕ ❡ ✗ ❞♦ ❉✠ár✠♦ ❞✡ ☞✉s✌✠ç✡ ✎❧❡✌rs♥✠❝♦ ♥✳ ✕✳✸✵✼✱

❞✠s♣♦♥✠❜✠❧✠③✡❞♦ ♥♦ sí✌✠♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❞❡ ✍✡♥✌✡ ✟✡✌✡r✠♥✡ ♥✡ ✏♥✲

✌❡r♥❡✌ ❡♠ ✕✕ ❞❡ ✖✡♥❡✠r♦ ❞❡ ✗✵✕✗✮✳





❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✻✾

✁✂✄✞▲❯➬✝✞ ☎� ✞✞✟✝ ✥✂ ✞✆ ✥✂ ❆❙✁✂▲ ✥✂ �✄✄☎✂

✭❈✞☎❆☎✥❆�

❉✐s♣õ❡ s♦✠r❡ ♦s ♣❛r♦❡❡tr♦s ♣❛r❛ ❛ ✐♥st✐✲
t✉❝✐♦♥❛❧✐③❛çã♦ ❡ ❢♦rt❛❧❡❝✐❡❡♥t♦ ☛♦ ✐✐st❡✲
❡❛ ☛❡ ●❛r❛♥t✐❛ ☛♦s ❉✐r❡✐t♦s ☛❛ ☞r✐❛♥ç❛
❡ ☛♦ ❆☛♦❧❡s❝❡♥t❡✿

✜ ✤✣✢✜✌✚✢✙✘✢ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✒✜ ✚✌✣✢✌✘✒✜
✚✍ ✓✣✌✍✙✑✍ ✢ ✚✒ ✍✚✒✔✢✜✓✢✙✘✢ ✲ ✓✒✙✍✙✚✍✱ ♥♦ ✉s♦ ❞✡s

✡✌r✠❜✉✠çõ❡s ❧❡❣✡✠s ❡s✌✡❜❡❧❡❝✠❞✡s ♥✡ ✓❡✠ ♥✳♦ ✔✳✗✹✗✱ ❞❡ ✕✗ ❞❡ ♦✉✌✉❜r♦ ❞❡

✕✾✾✕ ❡ ♥♦ ❉❡❝r❡✌♦ ♥➦ ✺✳✵✔✾ ❞❡ ✗✵ ❞❡ ♠✡✠♦ ❞❡ ✗✵✵✹✱ ❡♠ ❝✉♠♣r✠♠❡♥✌♦

✡♦ q✉❡ ❡s✌✡❜❡❧❡❝❡♠ ♦ ✡r✌✳ ✗✗✼ ❝✡♣✉✌ ❡ ➜✼➸ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧

❡ ♦s ✡r✌✠❣♦s ✔✔✱ ✠♥❝✠s♦s ✏✏ ❡ ✏✏✏✱ ✾✵✱ ♣✡rá❣r✡❢♦ ú♥✠❝♦✱ ✾✕✱ ✕✸✾✱ ✗✻✵✱

➜✗➸ ❡ ✗✻✕✱ ♣✡rá❣r✡❢♦ ú♥✠❝♦✱ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡

✲ ✓❡✠ ✛❡❞❡r✡❧ ♥♦ ✔✳✵✻✾✴✾✵✱ ❡ ✡ ❞❡❧✠❜❡r✡çã♦ ❞♦ ✟♦♥✡♥❞✡✱ ♥✡ ✒ss❡♠✲

❜❧é✠✡ ✜r❞✠♥ár✠✡ ♥✳♦ ✕✸✼✱ r❡✡❧✠③✡❞✡ ♥♦s ❞✠✡s ✵✔ ❡ ✵✾ ❞❡ ♠✡rç♦ ❞❡ ✗✵✵✻✱

r❡s♦❧✈❡ ✡♣r♦✈✡r ♦s s❡❣✉✠♥✌❡s ♣✡râ♠❡✌r♦s ♣✡r✡ ✡ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡çã♦ ❡

❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡✿

❈�✁✂✄☎✆✝ ✞

❉❛♦♦♥❢✐❣✉r❛çã♦ ☛♦ ☞✐s✟❡♠❛ ☛❡✥❛r❛♥✟✐❛

☛♦s❉✐r❡✐✟♦s ☛❛♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡

✒r✌✳ ✕➸ ✜ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s✲

❝❡♥✌❡ ❝♦♥s✌✠✌✉✠✲s❡ ♥✡ ✡r✌✠❝✉❧✡çã♦ ❡ ✠♥✌❡❣r✡çã♦ ❞✡s ✠♥s✌â♥❝✠✡s ♣ú❜❧✠❝✡s

❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ❞✡ s♦❝✠❡❞✡❞❡ ❝✠✈✠❧✱ ♥✡ ✡♣❧✠❝✡çã♦ ❞❡ ✠♥s✌r✉♠❡♥✌♦s

♥♦r♠✡✌✠✈♦s ❡ ♥♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s ♠❡❝✡♥✠s♠♦s ❞❡ ♣r♦♠♦çã♦✱ ❞❡❢❡s✡

❡ ❝♦♥✌r♦❧❡ ♣✡r✡ ✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✱ ♥♦s ♥í✈❡✠s ✛❡❞❡r✡❧✱ ✎s✌✡❞✉✡❧✱ ❉✠s✌r✠✌✡❧ ❡♦✉♥✠❝✠♣✡❧✳

➜ ✕➸ ✎ss❡ ✍✠s✌❡♠✡ ✡r✌✠❝✉❧✡r✲s❡✲á ❝♦♠ ✌♦❞♦s ♦s s✠s✌❡♠✡s ♥✡❝✠♦♥✡✠s ❞❡

♦♣❡r✡❝✠♦♥✡❧✠③✡çã♦ ❞❡ ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♥✡s ár❡✡s ❞✡

s✡ú❞❡✱ ❡❞✉❝✡çã♦✱ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ✌r✡❜✡❧❤♦✱ s❡❣✉r✡♥ç✡ ♣ú❜❧✠❝✡✱ ♣❧✡✲



✷✼✵ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

♥❡✖✡♠❡♥✌♦✱ ♦rç✡♠❡♥✌ár✠✡✱ r❡❧✡çõ❡s ❡①✌❡r✠♦r❡s ❡ ♣r♦♠♦çã♦ ❞✡ ✠❣✉✡❧❞✡❞❡

❡ ✈✡❧♦r✠③✡çã♦ ❞✡ ❞✠✈❡rs✠❞✡❞❡✳

➜ ✗➸ ✏❣✉✡❧♠❡♥✌❡✱ ✡r✌✠❝✉❧✡r✲s❡✲á✱ ♥✡ ❢♦r♠✡ ❞✡s ♥♦r♠✡s ♥✡❝✠♦♥✡✠s ❡ ✠♥✲

✌❡r♥✡❝✠♦♥✡✠s✱ ❝♦♠ ♦s s✠s✌❡♠✡s ❝♦♥❣ê♥❡r❡s ❞❡ ♣r♦♠♦çã♦✱ ❞❡❢❡s✡ ❡ ❝♦♥✲

✌r♦❧❡ ❞✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱ ❞❡

♥í✈❡❧ ✠♥✌❡r✡♠❡r✠❝✡♥♦ ❡ ✠♥✌❡r♥✡❝✠♦♥✡❧✱ ❜✉s❝✡♥❞♦ ✡ss✠s✌ê♥❝✠✡ ✌é❝♥✠❝♦✲

✲❢✠♥✡♥❝❡✠r✡ ❡ r❡s♣✡❧❞♦ ♣♦❧í✌✠❝♦✱ ✖✉♥✌♦ às ✡❣ê♥❝✠✡s ❡ ♦r❣✡♥✠s♠♦s q✉❡

❞❡s❡♥✈♦❧✈❡♠ s❡✉s ♣r♦❣r✡♠✡s ♥♦ ♣✡ís✳

✒r✌✳ ✗➸ ✟♦♠♣❡✌❡ ✡♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡

❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♣r♦♠♦✈❡r✱ ❞❡❢❡♥❞❡r ❡ ❝♦♥✌r♦❧✡r ✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✲

✌♦s ❝✠✈✠s✱ ♣♦❧í✌✠❝♦s✱ ❡❝♦♥s♠✠❝♦s✱ s♦❝✠✡✠s✱ ❝✉❧✌✉r✡✠s✱ ❝♦❧❡✌✠✈♦s ❡ ❞✠❢✉s♦s✱

❡♠ s✉✡ ✠♥✌❡❣r✡❧✠❞✡❞❡✱ ❡♠ ❢✡✈♦r ❞❡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❞❡

♠♦❞♦ q✉❡ s❡✖✡♠ r❡❝♦♥❤❡❝✠❞♦s ❡ r❡s♣❡✠✌✡❞♦s ❝♦♠♦ s✉✖❡✠✌♦s ❞❡ ❞✠r❡✠✌♦s

❡ ♣❡ss♦✡s ❡♠ ❝♦♥❞✠çã♦ ♣❡❝✉❧✠✡r ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦❀ ❝♦❧♦❝✡♥❞♦✲♦s ✡

s✡❧✈♦ ❞❡ ✡♠❡✡ç✡s ❡ ✈✠♦❧✡çõ❡s ✡ q✉✡✠sq✉❡r ❞❡ s❡✉s ❞✠r❡✠✌♦s✱ ✡❧é♠ ❞❡ ❣✡✲

r✡♥✌✠r ✡ ✡♣✉r✡çã♦ ❡ r❡♣✡r✡çã♦ ❞❡ss✡s ✡♠❡✡ç✡s ❡ ✈✠♦❧✡çõ❡s✳

➜ ✕➸ ✜ ✍✠s✌❡♠✡ ♣r♦❝✉r✡rá ❡♥❢r❡♥✌✡r ♦s ✡✌✉✡✠s ♥í✈❡✠s ❞❡ ❞❡s✠❣✉✡❧❞✡✲

❞❡s ❡ ✠♥✠qq✠❞✡❞❡s✱ q✉❡ s❡ ♠✡♥✠❢❡s✌✡♠ ♥✡s ❞✠s❝r✠♠✠♥✡çõ❡s✱ ❡①♣❧♦r✡çõ❡s

❡ ✈✠♦❧ê♥❝✠✡s✱ ❜✡s❡✡❞✡s ❡♠ r✡③õ❡s ❞❡ ❝❧✡ss❡ s♦❝✠✡❧✱ ❣ê♥❡r♦✱ r✡ç✡✴❡✌♥✠✡✱

♦r✠❡♥✌✡çã♦ s❡①✉✡❧✱ ❞❡❢✠❝✠ê♥❝✠✡ ❡ ❧♦❝✡❧✠❞✡❞❡ ❣❡♦❣rá❢✠❝✡✱ q✉❡ ❞✠❢✠❝✉❧✌✡♠

s✠❣♥✠❢✠❝✡✌✠✈✡♠❡♥✌❡ ✡ r❡✡❧✠③✡çã♦ ♣❧❡♥✡ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❝♦♥s✡❣r✡❞♦s ♥♦s ✠♥s✌r✉♠❡♥✌♦s ♥♦r♠✡✌✠✈♦s ♥✡❝✠♦♥✡✠s ❡

✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ♣ró♣r✠♦s✳

➜ ✗➸ ✎s✌❡ ✍✠s✌❡♠✡ ❢♦♠❡♥✌✡rá ✡ ✠♥✌❡❣r✡çã♦ ❞♦ ♣r✠♥❝í♣✠♦ ❞♦ ✠♥✌❡r❡ss❡

s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦s ♣r♦❝❡ss♦s ❞❡ ❡❧✡❜♦r✡çã♦ ❡

❡①❡❝✉çã♦ ❞❡ ✡✌♦s ❧❡❣✠s❧✡✌✠✈♦s✱ ♣♦❧í✌✠❝✡s✱ ♣r♦❣r✡♠✡s ❡ ✡çõ❡s ♣ú❜❧✠❝✡s✱

❜❡♠ ❝♦♠♦ ♥✡s ❞❡❝✠sõ❡s ✖✉❞✠❝✠✡✠s ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡s q✉❡ ✡❢❡✌❡♠ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s✳

➜ ✸➸ ✎s✌❡ ✍✠s✌❡♠✡ ♣r♦♠♦✈❡rá ❡s✌✉❞♦s ❡ ♣❡sq✉✠s✡s✱ ♣r♦❝❡ss♦s ❞❡ ❢♦r♠✡✲

çã♦ ❞❡ r❡❝✉rs♦s ❤✉♠✡♥♦s ❞✠r✠❣✠❞♦s ✡♦s ♦♣❡r✡❞♦r❡s ❞❡❧❡ ♣ró♣r✠♦✱ ✡ss✠♠



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✼✶

❝♦♠♦ ✡ ♠♦❜✠❧✠③✡çã♦ ❞♦ ♣ú❜❧✠❝♦ ❡♠ ❣❡r✡❧ s♦❜r❡ ✡ ❡❢❡✌✠✈✡çã♦ ❞♦ ♣r✠♥✲

❝í♣✠♦ ❞✡ ♣r❡✈✡❧ê♥❝✠✡ ❞♦ ♠❡❧❤♦r ✠♥✌❡r❡ss❡ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

➜ ✹➸ ✜ ✍✠s✌❡♠✡ ♣r♦❝✉r✡rá ✡ss❡❣✉r✡r q✉❡ ✡s ♦♣✠♥✠õ❡s ❞✡s ❝r✠✡♥ç✡s ❡

❞♦s ✡❞♦❧❡s❝❡♥✌❡s s❡✖✡♠ ❧❡✈✡❞✡s ❡♠ ❞❡✈✠❞✡ ❝♦♥s✠❞❡r✡çã♦✱ ❡♠ ✌♦❞♦s ♦s

♣r♦❝❡ss♦s q✉❡ ❧❤❡s ❞✠❣✡♠ r❡s♣❡✠✌♦✳

✒r✌✳ ✸➸ ✒ ❣✡r✡♥✌✠✡ ❞♦s ❞✠r❡✠✌♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s s❡ ❢✡rá ✡✌r✡✲

✈és ❞✡s s❡❣✉✠♥✌❡s ❧✠♥❤✡s ❡s✌r✡✌é❣✠❝✡s✿

✏ ✲ ❡❢❡✌✠✈✡çã♦ ❞♦s ✠♥s✌r✉♠❡♥✌♦s ♥♦r♠✡✌✠✈♦s ♣ró♣r✠♦s✱ ❡s♣❡❝✠✡❧♠❡♥✲

✌❡ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ❞✡ ✟♦♥✈❡♥çã♦ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡❀

✏✏ ✲ ✠♠♣❧❡♠❡♥✌✡çã♦ ❡ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞✡s ✠♥s✌â♥❝✠✡s ♣ú❜❧✠❝✡s r❡s✲

♣♦♥sá✈❡✠s ♣♦r ❡ss❡ ❢✠♠❀ ❡

✏✏✏✲ ❢✡❝✠❧✠✌✡çã♦ ❞♦ ✡❝❡ss♦ ✡♦s ♠❡❝✡♥✠s♠♦s ❞❡ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s✱

❞❡❢✠♥✠❞♦s ❡♠ ❧❡✠✳

❈�✁✂✄☎✆✝ ✞✞

❉♦s ✥♥s✟r✉♠❡♥✟♦ss♦r♠❛✟✐✈♦s ☛❡✥❛r❛♥✟✐❛

☛♦s❉✐r❡✐✟♦s ☛❛♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡

✒r✌✳ ✹➸ ✟♦♥s✠❞❡r✡♠✲s❡ ✠♥s✌r✉♠❡♥✌♦s ♥♦r♠✡✌✠✈♦s ❞❡ ♣r♦♠♦çã♦✱ ❞❡❢❡s✡

❡ ❝♦♥✌r♦❧❡ ❞✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s✲

❝❡♥✌❡✱ ♣✡r✡ ♦s ❡❢❡✠✌♦s ❞❡s✌✡ ❛❡s♦❧✉çã♦✿

✏ ✲ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ❝♦♠ ❞❡s✌✡q✉❡ ♣✡r✡ ♦s ✡r✌✠❣♦s✱ ✺➸✱ ✻➸✱ ✼➸✱

✗✹ ✲ ❳✮✱ ✗✗✻✱ ✗✵✹✱ ✗✗✼ ❡ ✗✗✔❀

✏✏ ✲ ☛r✡✌✡❞♦s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❡ ✠♥✌❡r✡♠❡r✠❝✡♥♦s✱ r❡❢❡r❡♥✌❡s à ♣r♦✲

♠♦çã♦ ❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱ r✡✌✠❢✠❝✡❞♦s ♣❡❧♦ ❧r✡s✠❧✱

❡♥q✉✡♥✌♦ ♥♦r♠✡s ❝♦♥s✌✠✌✉❝✠♦♥✡✠s✱ ♥♦s ✌❡r♠♦s ❞✡ ✎♠❡♥❞✡ ♥♦ ✹✺

❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ❝♦♠ ❡s♣❡❝✠✡❧ ✡✌❡♥çã♦ ♣✡r✡ ✡ ✟♦♥✈❡♥çã♦

s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡❀



✷✼✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

✏✏✏ ✲ ✘♦r♠✡s ✠♥✌❡r♥✡❝✠♦♥✡✠s ♥ã♦✲❝♦♥✈❡♥❝✠♦♥✡✠s✱ ✡♣r♦✈✡❞✡s ❝♦♠♦

❛❡s♦❧✉çõ❡s ❞✡ ✒ss❡♠❜❧é✠✡ ✙❡r✡❧ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s✱ ✡ r❡s♣❡✠✌♦ ❞✡

♠✡✌ér✠✡❀

✏✮ ✲ ✓❡✠ ✛❡❞❡r✡❧ ♥♦ ✔✳✵✻✾ ✭✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✮✱

❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵❀ ✮ ✲ ✓❡✠s ❢❡❞❡r✡✠s✱ ❡s✌✡❞✉✡✠s ❡ ♠✉♥✠❝✠♣✡✠s

❞❡ ♣r♦✌❡çã♦ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡❀

✮✏ ✲ ✓❡✠s ♦r❣â♥✠❝✡s r❡❢❡r❡♥✌❡s ✡ ❞❡✌❡r♠✠♥✡❞✡s ♣♦❧í✌✠❝✡s s♦❝✠✡✠s✱ ❡s✲

♣❡❝✠✡❧♠❡♥✌❡ ✡s ❞✡ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❞✡ ❡❞✉❝✡çã♦ ❡ ❞✡ s✡ú❞❡❀

✮✏✏ ✲ ❉❡❝r❡✌♦s q✉❡ r❡❣✉❧✡♠❡♥✌❡♠ ✡s ❧❡✠s ✠♥❞✠❝✡❞✡s❀

✮✏✏✏ ✲ ✏♥s✌r✉çõ❡s ♥♦r♠✡✌✠✈✡s ❞♦s ☛r✠❜✉♥✡✠s ❞❡ ✟♦♥✌✡s ❡ ❞❡ ♦✉✌r♦s

ór❣ã♦s ❞❡ ❝♦♥✌r♦❧❡ ❡ ❢✠s❝✡❧✠③✡çã♦ ✭❛❡❝❡✠✌✡ ✛❡❞❡r✡❧✱ ♣♦r ❡①❡♠♣❧♦✮❀

✏❳ ✲ ❛❡s♦❧✉çõ❡s ❡ ♦✉✌r♦s ✡✌♦s ♥♦r♠✡✌✠✈♦s ❞♦s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✲

✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♥♦s ✌rês ♥í✈❡✠s ❞❡ ❣♦✈❡r♥♦✱ q✉❡ ❡s✲

✌✡❜❡❧❡ç✡♠ ♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♣✡râ♠❡✌r♦s✱ ❝♦♠♦ ♥♦r♠✡s ♦♣❡r✡❝✠♦♥✡✠s

❜ás✠❝✡s✱ ♣✡r✡ r❡❣✉❧✡r ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✍✠s✌❡♠✡ ❡ ♣✡r✡ ❡s♣❡❝✠✲

❢✠❝✡♠❡♥✌❡ ❢♦r♠✉❧✡r ✡ ♣♦❧í✌✠❝✡ ❞❡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s

❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❝♦♥✌r♦❧✡♥❞♦ ✡s ✡çõ❡s ♣ú❜❧✠❝✡s ❞❡❝♦r✲

r❡♥✌❡s❀ ❡

❳ ✲ ❛❡s♦❧✉çõ❡s ❡ ♦✉✌r♦s ✡✌♦s ♥♦r♠✡✌✠✈♦s ❞♦s ❝♦♥s❡❧❤♦s s❡✌♦r✠✡✠s

♥♦s ✌rês ♥í✈❡✠s ❞❡ ❣♦✈❡r♥♦✱ q✉❡ ❡s✌✡❜❡❧❡ç✡♠ ♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♣✡râ✲

♠❡✌r♦s✱ ❝♦♠♦ ♥♦r♠✡s ♦♣❡r✡❝✠♦♥✡✠s ❜ás✠❝✡s✱ ♣✡r✡ r❡❣✉❧✡r ♦ ❢✉♥❝✠♦✲

♥✡♠❡♥✌♦ ❞♦s s❡✉s r❡s♣❡❝✌✠✈♦s s✠s✌❡♠✡s✳

❈�✁✂✄☎✆✝ ✞✞✞

❉❛s ✥♥s✟â♥❝✐❛s ♦ú❜❧✐❝❛s ☛❡✥❛r❛♥✟✐❛

☛♦s❉✐r❡✐✟♦ss✉♠❛♥♦s ☛❛ ♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡

✒r✌✳ ✺➸ ✜s ór❣ã♦s ♣ú❜❧✠❝♦s ❡ ✡s ♦r❣✡♥✠③✡çõ❡s ❞✡ s♦❝✠❡❞✡❞❡ ❝✠✈✠❧✱ q✉❡

✠♥✌❡❣r✡♠ ❡ss❡ ✍✠s✌❡♠✡✱ ❞❡✈❡rã♦ ❡①❡r❝❡r s✉✡s ❢✉♥çõ❡s✱ ❡♠ r❡❞❡✱ ✡ ♣✡r✌✠r

❞❡ ✌rês ❡✠①♦s ❡s✌r✡✌é❣✠❝♦s ❞❡ ✡çã♦✿

✏ ✲ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✼✸

✏✏ ✲ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s❀ ❡

✏✏✏ ✲ ❝♦♥✌r♦❧❡ ❞✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜s ór❣ã♦s ♣ú❜❧✠❝♦s ❡ ✡s ♦r❣✡♥✠③✡çõ❡s ❞✡ s♦❝✠❡❞✡❞❡

❝✠✈✠❧ q✉❡ ✠♥✌❡❣r✡♠ ♦ ✍✠s✌❡♠✡ ♣♦❞❡♠ ❡①❡r❝❡r ❢✉♥çõ❡s ❡♠ ♠✡✠s ❞❡ ✉♠

❡✠①♦✳

❈�✁✂✄☎✆✝ ✞❈

❉❛❉❡❢❡s❛ ☛♦s❉✐r❡✐✟♦ss✉♠❛♥♦s

✒r✌✳ ✻➸ ✜ ❡✠①♦ ❞✡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s✲

❝❡♥✌❡s ❝✡r✡❝✌❡r✠③✡✲s❡ ♣❡❧✡ ❣✡r✡♥✌✠✡ ❞♦ ✡❝❡ss♦ à ✖✉s✌✠ç✡✱ ♦✉ s❡✖✡✱ ♣❡❧♦

r❡❝✉rs♦ às ✠♥s✌â♥❝✠✡s ♣ú❜❧✠❝✡s ❡ ♠❡❝✡♥✠s♠♦s ✖✉rí❞✠❝♦s ❞❡ ♣r♦✌❡çã♦ ❧❡❣✡❧

❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱ ❣❡r✡✠s ❡ ❡s♣❡❝✠✡✠s✱ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✡❞♦❧❡s❝ê♥❝✠✡✱

♣✡r✡ ✡ss❡❣✉r✡r ✡ ✠♠♣♦s✠✌✠✈✠❞✡❞❡ ❞❡❧❡s ❡ s✉✡ ❡①✠❣✠❜✠❧✠❞✡❞❡✱ ❡♠ ❝♦♥❝r❡✌♦✳

✒r✌✳ ✼➸ ✘❡s✌❡ ❡✠①♦✱ s✠✌✉✡✲s❡ ✡ ✡✌✉✡çã♦ ❞♦s s❡❣✉✠♥✌❡s ór❣ã♦s ♣ú❜❧✠❝♦s✿

✏ ✲ ✖✉❞✠❝✠✡✠s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ✈✡r✡s ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡ ❡

s✉✡s ❡q✉✠♣❡s ♠✉❧✌✠♣r♦❢✠ss✠♦♥✡✠s✱ ✡s ✈✡r✡s ❝r✠♠✠♥✡✠s ❡s♣❡❝✠✡❧✠③✡❞✡s✱

♦s ✌r✠❜✉♥✡✠s ❞♦ ✖úr✠✱ ✡s ❝♦♠✠ssõ❡s ✖✉❞✠❝✠✡✠s ❞❡ ✡❞♦çã♦✱ ♦s ✌r✠❜✉♥✡✠s

❞❡ ✖✉s✌✠ç✡✱ ✡s ❝♦rr❡❣❡❞♦r✠✡s ❣❡r✡✠s ❞❡ ☞✉s✌✠ç✡❀

✏✏ ✲ ♣ú❜❧✠❝♦✲♠✠♥✠s✌❡r✠✡✠s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ♣r♦♠♦✌♦r✠✡s ❞❡ ✖✉s✌✠✲

ç✡✱ ♦s ❝❡♥✌r♦s ❞❡ ✡♣♦✠♦ ♦♣❡r✡❝✠♦♥✡❧✱ ✡s ♣r♦❝✉r✡❞♦r✠✡s ❞❡ ✖✉s✌✠ç✡✱ ✡s

♣r♦❝✉r✡❞♦r✠✡s ❣❡r✡✠s ❞❡ ✖✉s✌✠ç✡✱ ✡s ❝♦rr❡❣❡❞♦r✠✡s ❣❡r✡✠s ❞♦♦✠♥✠s✲

✌ér✠♦ ✚✉❜❧✠❝♦❀

✏✏✏ ✲ ❞❡❢❡♥s♦r✠✡s ♣ú❜❧✠❝✡s✱ s❡r✈✠ç♦s ❞❡ ✡ss❡ss♦r✡♠❡♥✌♦ ✖✉rí❞✠❝♦ ❡

✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡❀

✏✮ ✲ ✡❞✈♦❝✡❝✠✡ ❣❡r✡❧ ❞✡ ✉♥✠ã♦ ❡ ✡s ♣r♦❝✉r✡❞♦r✠✡s ❣❡r✡✠s ❞♦s ❡s✌✡❞♦s

✮ ✲ ♣♦❧í❝✠✡ ❝✠✈✠❧ ✖✉❞✠❝✠ár✠✡✱ ✠♥❝❧✉s✠✈❡ ✡ ♣♦❧í❝✠✡ ✌é❝♥✠❝✡❀

✮✏ ✲ ♣♦❧í❝✠✡ ♠✠❧✠✌✡r❀

✮✏✏ ✲ ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s❀ ❡



✷✼✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

✮✏✏✏ ✲ ♦✉✈✠❞♦r✠✡s✳

✚✡rá❣r✡❢♦ Ú♥✠❝♦✳ ✏❣✉✡❧♠❡♥✌❡✱ s✠✌✉✡✲s❡ ♥❡s✌❡ ❡✠①♦✱ ✡ ✡✌✉✡çã♦ ❞✡s ❡♥✲

✌✠❞✡❞❡s s♦❝✠✡✠s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱ ✠♥❝✉♠❜✠❞✡s ❞❡ ♣r❡s✌✡r

♣r♦✌❡çã♦ ✖✉rí❞✠❝♦✲s♦❝✠✡❧✱ ♥♦s ✌❡r♠♦s ❞♦ ✡r✌✠❣♦ ✔✼✱ ✮ ❞♦ ✎s✌✡✌✉✌♦ ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✔➸ ✚✡r✡ ♦s ❢✠♥s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✳ ✼➸✱ é ✡ss❡❣✉r✡❞♦ ♦ ✡❝❡ss♦ à ✖✉s✌✠ç✡

❞❡ ✌♦❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ♥✡ ❢♦r♠✡ ❞✡s ♥♦r♠✡s ♣r♦❝❡ss✉✡✠s✱ ✡✌r✡✲

✈és ❞❡ q✉✡❧q✉❡r ❞♦s ór❣ã♦s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ❞♦♦✠♥✠s✌ér✠♦ ✚✉❜❧✠❝♦

❡ ❞✡ ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡✳

➜ ✕➸ ✍❡rá ♣r❡s✌✡❞✡ ✡ss❡ss♦r✠✡ ✖✉rí❞✠❝✡ ❡ ✡ss✠s✌ê♥❝✠✡ ✖✉❞✠❝✠ár✠✡ ❣r✡✌✉✠✌✡

✡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s ♦✉ ✡❞♦❧❡s❝❡♥✌❡s ❡ s✉✡s ❢✡♠í❧✠✡s✱ q✉❡ ♥❡❝❡ss✠✌✡r❡♠✱

♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ✡✌r✡✈és ❞❡ ❞❡❢❡♥s♦r❡s ♣ú❜❧✠❝♦s✱ ♥✡ ❢♦r♠✡ ❞✡ ✓❡✠

✟♦♠♣❧❡♠❡♥✌✡r ❞❡ ✜r❣✡♥✠③✡çã♦ ❞✡ ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡✳

➜ ✗➸ ✒ ♥ã♦ ❣✡r✡♥✌✠✡ ❞❡ ✡❝❡ss♦ à ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡ ❞❡✈❡rá ✠♠♣❧✠❝✡r ❡♠

s✡♥çõ❡s ✖✉❞✠❝✠✡✠s ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡s ❝✡❜í✈❡✠s✱ ✡ s❡r❡♠ ✡♣❧✠❝✡❞✡s q✉✡♥❞♦

❞✡ ❝♦♥s✌✡✌✡çã♦ ❞❡ss✡ s✠✌✉✡çã♦ ❞❡ ✈✠♦❧✡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✳

✒r✌✳ ✾➸ ✜ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ✡s ❉❡❢❡♥s♦r✠✡s ✚ú✲

❜❧✠❝✡s ❡ ✡ ✍❡❣✉r✡♥ç✡ ✚ú❜❧✠❝✡ ❞❡✈❡rã♦ s❡r ✠♥s✌✡❞♦s ♥♦ s❡♥✌✠❞♦ ❞✡ ❡①✲

❝❧✉s✠✈✠❞✡❞❡✱ ❡s♣❡❝✠✡❧✠③✡çã♦ ❡ r❡❣✠♦♥✡❧✠③✡çã♦ ❞♦s s❡✉s ór❣ã♦s ❡ ❞❡ s✉✡s

✡çõ❡s✱ ❣✡r✡♥✌✠♥❞♦ ✡ ❝r✠✡çã♦✱ ✠♠♣❧❡♠❡♥✌✡çã♦ ❡ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞❡✿

✏ ✲ ✮✡r✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❡s♣❡❝í❢✠❝✡s✱ ❡♠ ✌♦❞✡s ✡s ❝♦✲

♠✡r❝✡s q✉❡ ❝♦rr❡s♣♦♥❞✡♠ ✡ ♠✉♥✠❝í♣✠♦s ❞❡ ❣r✡♥❞❡ ❡ ♠é❞✠♦ ♣♦r✌❡

♦✉ ♦✉✌r✡ ♣r♦♣♦r❝✠♦♥✡❧✠❞✡❞❡ ♣♦r ♥ú♠❡r♦ ❞❡ ❤✡❜✠✌✡♥✌❡s✱ ❞♦✌✡♥❞♦✲✡s

❞❡ ✠♥❢r✡✲❡s✌r✉✌✉r✡s ❡ ♣r❡✈❡♥❞♦ ♣✡r✡ ❡❧✡s r❡❣✠♠❡ ❞❡ ♣❧✡♥✌ã♦❀

✏✏ ✲ ✎q✉✠♣❡s ✏♥✌❡r♣r♦❢✠ss✠♦♥✡✠s✱ ✈✠♥❝✉❧✡❞✡s ✡ ❡ss✡s ✮✡r✡s ❡ ♠✡♥✲

✌✠❞✡s ❝♦♠ r❡❝✉rs♦s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ♥♦s ✌❡r♠♦s ❞♦ ✎s✌✡✌✉✌♦

❝✠✌✡❞♦❀

✏✏✏ ✲ ✮✡r✡s ✟r✠♠✠♥✡✠s✱ ❡s♣❡❝✠✡❧✠③✡❞✡s ♥♦ ♣r♦❝❡ss✡♠❡♥✌♦ ❡ ✖✉❧❣✡✲

♠❡♥✌♦ ❞❡ ❝r✠♠❡s ♣r✡✌✠❝✡❞♦s ❝♦♥✌r✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❡♠

✌♦❞✡s ✡s ❝♦♠✡r❝✡s ❞✡ ✟✡♣✠✌✡❧ ❡ ♥✡s ❝✠❞✡❞❡s ❞❡ ❣r✡♥❞❡ ♣♦r✌❡ ❡ ❡♠



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✼✺

♦✉✌r✡s ❝✠❞✡❞❡s ♦♥❞❡ ✠♥❞✠❝✡❞♦r❡s ✡♣♦♥✌❡♠ ❡ss✡ ♥❡❝❡ss✠❞✡❞❡✱ ♣r✠♦✲

r✠③✡♥❞♦ ♦ ♣r♦❝❡ss✡♠❡♥✌♦ ❡ ✖✉❧❣✡♠❡♥✌♦ ♥♦s ☛r✠❜✉♥✡✠s ❞♦ ☞úr✠ ❞♦s

♣r♦❝❡ss♦s q✉❡ ✌❡♥❤✡♠ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❝♦♠♦ ✈í✌✠♠✡s ❞❡ ❝r✠✲

♠❡s ❝♦♥✌r✡ ✡ ✈✠❞✡❀

✏✮ ✲ ✚r♦♠♦✌♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡ ❡s♣❡❝✠✡❧✠③✡❞✡s✱ ❡♠ ✌♦❞✡s

✡s ❝♦♠✡r❝✡s ♥✡ ❢♦r♠✡ ❞♦ ✠♥❝✠s♦ ✏✏✏❀

✮ ✲ ✟❡♥✌r♦s ❞❡ ✒♣♦✠♦ ✜♣❡r✡❝✠♦♥✡❧ às ✚r♦♠♦✌♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡

☞✉✈❡♥✌✉❞❡❀

✮✏ ✲ ✘ú❝❧❡♦s ✎s♣❡❝✠✡❧✠③✡❞♦s ❞❡ ❉❡❢❡♥s♦r❡s ✚ú❜❧✠❝♦s✱ ♣✡r✡ ✡ ✠♠✲

♣r❡s❝✠♥❞í✈❡❧ ❞❡❢❡s✡ ✌é❝♥✠❝♦✲✖✉rí❞✠❝✡ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s q✉❡

❞❡❧✡ ♥❡❝❡ss✠✌❡♠❀ ❡

✮✏✏✏ ✲ ❉❡❧❡❣✡❝✠✡s ❞❡ ✚♦❧í❝✠✡ ✎s♣❡❝✠✡❧✠③✡❞✡s✱ ✌✡♥✌♦ ♥✡ ✡♣✉r✡çã♦

❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ✡✌r✠❜✉í❞♦ ✡ ✡❞♦❧❡s❝❡♥✌❡✱ q✉✡♥✌♦ ♥✡ ✡♣✉r✡çã♦ ❞❡

❞❡❧✠✌♦s ♣r✡✌✠❝✡❞♦s ❝♦♥✌r✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ✌♦❞♦s ♦s ♠✉✲

♥✠❝í♣✠♦s ❞❡ ❣r✡♥❞❡ ❡ ♠é❞✠♦ ♣♦r✌❡✳

✒r✌✳ ✕✵➸ ✜s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s sã♦ ór❣ã♦s ❝♦♥✌❡♥❝✠♦s♦s ♥ã♦✲✖✉r✠s✲

❞✠❝✠♦♥✡✠s✱ ❡♥❝✡rr❡❣✡❞♦s ❞❡ ✢③❡❧✡r ♣❡❧♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❞✡

❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡➈✱ ♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ✡✌r✡✈és ❞✡ ✡♣❧✠❝✡çã♦ ❞❡

♠❡❞✠❞✡s ❡s♣❡❝✠✡✠s ❞❡ ♣r♦✌❡çã♦ ✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❝♦♠ ❞✠r❡✠✌♦s

✡♠❡✡ç✡❞♦s ♦✉ ✈✠♦❧✡❞♦s ❡ ✡✌r✡✈és ❞✡ ✡♣❧✠❝✡çã♦ ❞❡ ♠❡❞✠❞✡s ❡s♣❡❝✠✡✠s ✡

♣✡✠s ♦✉ r❡s♣♦♥sá✈❡✠s ✭✡r✌✳ ✕✸✻✱ ✏ ❡ ✏✏ ❞✡ ✓❡✠ ✔✳✵✻✾✴✕✾✾✵✮✳

✚✡rá❣r✡❢♦Ú♥✠❝♦✳ ✜s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s ♥ã♦ sã♦ ❡♥✌✠❞✡❞❡s✱ ♣r♦❣r✡♠✡s

♦✉ s❡r✈✠ç♦s ❞❡ ♣r♦✌❡çã♦✱ ♣r❡✈✠s✌♦s ♥♦s ✡r✌s✳ ✔✼✱ ✠♥❝✠s♦ ✏✏✏ ✡ ✮✱ ✾✵ ❡ ✕✕✔✱

➜✕➸✱ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✕✕ ✒s ✡✌r✠❜✉✠çõ❡s ❞♦s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s ❡s✌ã♦ ♣r❡✈✠s✌✡s ♥♦ ✎s✌✡✲

✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♥ã♦ ♣♦❞❡♥❞♦ s❡r ✠♥s✌✠✌✉í❞✡s ♥♦✈✡s

✡✌r✠❜✉✠çõ❡s ❡♠ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ♦✉ ❡♠ ✡✌♦s ✡❞♠✠♥✠s✌r✡✌✠✈♦s s❡♠❡✲

❧❤✡♥✌❡ ❞❡ q✉✡✠sq✉❡r ♦✉✌r✡s ✡✉✌♦r✠❞✡❞❡s✳



✷✼✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

✚✡rá❣r✡❢♦ Ú♥✠❝♦✳ ➱ ✈❡❞✡❞♦ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✡♣❧✠❝✡r ❡ ♦✉ ❡①❡❝✉✌✡r

✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱ ♣r❡✈✠s✌✡s ♥♦ ✡r✌✠❣♦ ✕✕✗ ❞♦ ✎s✌✡✌✉✌♦ ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✕✗ ✍♦♠❡♥✌❡ ♦s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s ✌ê♠ ❝♦♠♣❡✌ê♥❝✠✡ ♣✡r✡ ✡♣✉r✡r

♦s ✡✌♦s ✠♥❢r✡❝✠♦♥✡✠s ♣r✡✌✠❝✡❞♦s ♣♦r ❝r✠✡♥ç✡s✱ ✡♣❧✠❝✡♥❞♦✲❧❤❡s ♠❡❞✠❞✡s

❡s♣❡❝✠❢✠❝✡s ❞❡ ♣r♦✌❡çã♦✱ ♣r❡✈✠s✌✡s ❡♠ ❧❡✠✱ ✡ s❡r❡♠ ❝✉♠♣r✠❞✡s ♠❡❞✠✡♥✌❡

r❡q✉✠s✠çõ❡s ❞♦ ❝♦♥s❡❧❤♦✳ ✭✡r✌✠❣♦ ✾✔✱ ✕✵✕✱✕✵✺ ❡ ✕✸✻✱ ✏✏✏✱ ✢❜➈ ❞✡ ✓❡✠

✔✳✵✻✾✴✕✾✾✵✮✳

✒r✌✳ ✕✸ ✜s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s ❞❡✈❡rã♦ ✡❝♦♠♣✡♥❤✡r ♦s ✡✌♦s ❞❡ ✡♣✉r✡✲

çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♣r✡✌✠❝✡❞♦ ♣♦r ✡❞♦❧❡s❝❡♥✌❡✱ q✉✡♥❞♦ ❤♦✉✈❡r ❢✉♥✲

❞✡❞✡ s✉s♣❡✠✌✡ ❞✡ ♦❝♦rrê♥❝✠✡ ❞❡ ✡❧❣✉♠ ✡❜✉s♦ ❞❡ ♣♦❞❡r ♦✉ ✈✠♦❧✡çã♦ ❞❡

❞✠r❡✠✌♦s ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ♥♦ s❡♥✌✠❞♦ ❞❡ ♣r♦✈✠❞❡♥❝✠✡r ✡s ♠❡❞✠❞✡s ❡s♣❡❝í✲

❢✠❝✡s ❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱ ♣r❡✈✠s✌✡ ❡♠ ❧❡✠ ❡ ❝✡❜í✈❡❧✳

❈�✁✂✄☎✆✝❈

❉❛ ♦r♦♠♦❝❛♦ ☛♦s❉✐r❡✐✟♦ss✉♠❛♥♦s

✒r✌✳ ✕✹ ✜ ❡✠①♦ ❡s✌r✡✌é❣✠❝♦ ❞✡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ♦♣❡r✡❝✠♦♥✡❧✠③✡✲s❡ ✡✌r✡✈és ❞♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦

❞✡ ✢♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡➈✱

♣r❡✈✠s✌✡ ♥♦ ✡r✌✠❣♦ ✔✻ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ q✉❡

✠♥✌❡❣r✡ ♦ â♠❜✠✌♦ ♠✡✠♦r ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ♣r♦♠♦çã♦ ❡ ♣r♦✌❡çã♦ ❞♦s ❞✠r❡✠✌♦s

❤✉♠✡♥♦s✳

➜ ✕➸ ✎ss✡ ♣♦❧í✌✠❝✡ ❡s♣❡❝✠✡❧✠③✡❞✡ ❞❡ ♣r♦♠♦çã♦ ❞✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s

❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❞❡s❡♥✈♦❧✈❡✲s❡✱ ❡s✌r✡✌❡❣✠❝✡♠❡♥✌❡✱

❞❡ ♠✡♥❡✠r✡ ✌r✡♥s✈❡rs✡❧ ❡ ✠♥✌❡rs❡✌♦r✠✡❧✱ ✡r✌✠❝✉❧✡♥❞♦ ✌♦❞✡s ✡s ♣♦❧í✌✠❝✡s

♣ú❜❧✠❝✡s ✭✠♥❢r✡✲❡s✌r✉✌✉r✡♥✌❡s✱ ✠♥s✌✠✌✉❝✠♦♥✡✠s✱ ❡❝♦♥s♠✠❝✡s ❡ s♦❝✠✡✠s✮ ❡

✠♥✌❡❣r✡♥❞♦ s✉✡s ✡çõ❡s✱ ❡♠ ❢✡✈♦r ❞✡ ❣✡r✡♥✌✠✡ ✠♥✌❡❣r✡❧ ❞♦s ❞✠r❡✠✌♦s ❞❡

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✳

➜ ✗➸ ✘♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ss✡ ♣♦❧í✌✠❝✡ ❞❡✈❡rã♦ s❡r ❝♦♥s✠❞❡r✡❞♦s ❡

r❡s♣❡✠✌✡❞♦s ♦s ♣r✠♥❝í♣✠♦s ❢✉♥❞✡♠❡♥✌✡✠s ❡♥✉♠❡r✡❞♦s ♥♦ ✡r✌✠❣♦ ✗➸ ❡ s❡✉s

♣✡rá❣r✡❢♦s ❞❡s✌✡ ❛❡s♦❧✉çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✼✼

➜ ✸➸ ✜ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ss✡ ♣♦❧í✌✠❝✡ ✠♠♣❧✠❝✡✿

✏ ✲ ♥✡ s✡✌✠s❢✡çã♦ ❞✡s ♥❡❝❡ss✠❞✡❞❡s ❜ás✠❝✡s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s

♣❡❧✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ ❝♦♠♦ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ ✡♦

♠❡s♠♦ ✌❡♠♣♦ ❝♦♠♦ ✉♠ ❞❡✈❡r ❞♦ ✎s✌✡❞♦✱ ❞✡ ❢✡♠í❧✠✡ ❡ ❞✡ s♦❝✠❡✲

❞✡❞❡❀

✏✏ ✲ ♥✡ ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ♣♦♣✉❧✡çã♦✱ ✡✌r✡✈és s✉✡s ♦r❣✡♥✠③✡çõ❡s r❡✲

♣r❡s❡♥✌✡✌✠✈✡s✱ ♥✡ ❢♦r♠✉❧✡çã♦ ❡ ♥♦ ❝♦♥✌r♦❧❡ ❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s❀

✏✏✏ ✲ ♥✡ ❞❡s❝❡♥✌r✡❧✠③✡çã♦ ♣♦❧í✌✠❝✡ ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡✱ ❝✡❜❡♥❞♦ ✡ ❝♦✲

♦r❞❡♥✡çã♦ ❞✡s ♣♦❧í✌✠❝✡s ❡ ❡❞✠çã♦ ❞✡s ♥♦r♠✡s ❣❡r✡✠s à ❡s❢❡r✡ ❢❡❞❡r✡❧

❡ ✡ ❝♦♦r❞❡♥✡çã♦ ❡ ✡ ❡①❡❝✉çã♦ ❞❡ss✡s ♣♦❧í✌✠❝✡s ❡ ❞♦s r❡s♣❡❝✌✠✈♦s

♣r♦❣r✡♠✡s às ❡s❢❡r✡s ❡s✌✡❞✉✡❧✱ ❉✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡❧✱ ❜❡♠ ❝♦♠♦ às

❡♥✌✠❞✡❞❡s s♦❝✠✡✠s❀ ❡

✏✮ ✲ ♥♦ ❝♦♥✌r♦❧❡ s♦❝✠✡❧ ❡ ✠♥s✌✠✌✉❝✠♦♥✡❧ ✭✠♥✌❡r♥♦ ❡ ❡①✌❡r♥♦✮ ❞✡ s✉✡

✠♠♣❧❡♠❡♥✌✡çã♦ ❡ ♦♣❡r✡❝✠♦♥✡❧✠③✡çã♦✳

✒r✌✳ ✕✺ ✒ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s ♦♣❡r✡❝✠♦♥✡❧✠③✡✲s❡ ✡✌r✡✈és ❞❡ ✌rês ✌✠♣♦s ❞❡ ♣r♦❣r✡♠✡s✱

s❡r✈✠ç♦s ❡ ✡çõ❡s ♣ú❜❧✠❝✡s✿

✏ ✲ s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ❞✡s

♣♦❧í✌✠❝✡s s♦❝✠✡✠s✱ ✡❢❡✌♦s ✡♦s ❢✠♥s ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s

❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s❀

✏✏ ✲ s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡

❞✠r❡✠✌♦s ❤✉♠✡♥♦s❀ ❡

✏✏✏ ✲ s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s

❡ ✡ss❡♠❡❧❤✡❞✡s✳
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✆♦s sr♦❣r❛♠❛s ❡♠ s❡r❛❧ ❞❛s s♦❧ít✐❝❛s sú❜❧✐❝❛s

✒r✌✳ ✕✻ ✒s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ♣♦❧í✌✠❝✡s s♦❝✠✡✠s✱ ✡s✲

s❡❣✉r✡rã♦ ♦ ✡❝❡ss♦ ❞❡ ✌♦❞✡s ✡s ❝r✠✡♥ç✡s ❡ ✌♦❞♦s ♦s ✡❞♦❧❡s❝❡♥✌❡s ✡ s❡✉s

s❡r✈✠ç♦s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ❝r✠✡♥ç✡s ❡ ♦s ✡❞♦❧❡s❝❡♥✌❡s ❝♦♠ s❡✉s ❞✠r❡✠✌♦s

✈✠♦❧✡❞♦s ♦✉ ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✱ q✉✡♥❞♦ ✡❢❡✌♦s às ❢✠♥✡❧✠❞✡❞❡s ❞✡ ♣♦✲

❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✲

✌❡✱ ♦❜❡❞❡❝✠❞♦s ✡♦s ♣r✠♥❝í♣✠♦s ❢✉♥❞✡♠❡♥✌✡✠s ❡❧❡♥❝✡❞♦s ♥♦s ♣✡rá❣r✡❢♦s

❞♦ ✡r✌✠❣♦ ✗➸ ❞❡s✌✡ ❛❡s♦❧✉çã♦✳

❙❯❇�❊➬➹❖ ✥✥

✆♦s ✁❡r✈✐ç♦s ❡sr♦❣r❛♠❛s ❞❡❊①❡❝✉çã♦ ❞❡▼❡❞✐❞❛s ❞❡sr♦t❡çã♦ ❞❡ ✆✐r❡✐t♦s

✄✉♠❛♥♦s

✒r✌✳ ✕✼ ✜s s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s ❡s♣❡❝í❢✠❝✡s

❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ✌ê♠ ❝✡rá✌❡r ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠❝✠✡❧✱

✠♥✌❡❣r✡❞♦ ❡ ❡♠❡r❣❡♥❝✠✡❧✱ ❞❡s❡♥✈♦❧✈❡♥❞♦ ✡çõ❡s q✉❡ ✈✠s❡♠ ♣r❡✈❡♥✠r ✡

♦❝♦rrê♥❝✠✡ ❞❡ ✡♠❡✡ç✡s ❡ ✈✠♦❧✡çõ❡s ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s ❡ ✡✌❡♥❞❡r às ✈í✌✠♠✡s ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós ✡ ♦❝♦rrê♥❝✠✡

❞❡ss✡s ✡♠❡✡ç✡s ❡ ✈✠♦❧✡çõ❡s✳

➜ ✕➸ ✎ss❡s ♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❢✠❝✡♠ à ❞✠s♣♦s✠çã♦ ❞♦s ór❣ã♦s ❝♦♠♣❡✲

✌❡♥✌❡s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❡ ❞♦s ❝♦♥s❡❧❤♦s ✌✉✌❡❧✡r❡s✱ ♣✡r✡ ✡ ❡①❡❝✉çã♦

❞❡ ♠❡❞✠❞✡s ❡s♣❡❝í❢✠❝✡s ❞❡ ♣r♦✌❡çã♦✱ ♣r❡✈✠s✌✡s ♥♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡❀ ♣♦❞❡♥❞♦✱ ✌♦❞✡✈✠✡ r❡❝❡❜❡r ❞✠r❡✌✡♠❡♥✌❡

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❡♠ ❝✡rá✌❡r ❡①❝❡♣❝✠♦♥✡❧ ❡ ❞❡ ✉r❣ê♥❝✠✡✱ s❡♠ ♣r❡✲

✈✠✡ ❞❡✌❡r♠✠♥✡çã♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ❝♦♠♣❡✌❡♥✌❡✱ ❢✡③❡♥❞♦✱ ♣♦ré♠ ✡ ❞❡✈✠❞✡

❝♦♠✉♥✠❝✡çã♦ ❞♦ ❢✡✌♦ ✡ ❡ss✡ ✡✉✌♦r✠❞✡❞❡✱ ✡✌é ♦ s❡❣✉♥❞♦ ❞✠✡ ú✌✠❧ ✠♠❡❞✠✡✲

✌♦✱ ♥✡ ❢♦r♠✡ ❞✡ ❧❡✠ ❝✠✌✡❞✡✳

➜ ✗➸ ✜s ♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s ❡s♣❡❝í❢✠❝✡s ❞❡

♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ♦❜❡❞❡❝❡rã♦ ✡♦s ♣✡râ♠❡✌r♦s ❡ r❡❝♦♠❡♥✲
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❞✡çõ❡s ❡s✌✡❜❡❧❡❝✠❞♦s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡ ❡✱ ❝♦♠♣❧❡♠❡♥✌✡r♠❡♥✌❡✱ ♣❡❧♦s ❞❡♠✡✠s

❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s✱ ❡♠ ♥í✈❡❧ ❡s✌✡❞✉✡❧✱ ❉✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡❧ ❡ ♣❡❧♦s

❝♦♥s❡❧❤♦s s❡✌♦r✠✡✠s ❝♦♠♣❡✌❡♥✌❡s✳

➜ ✸➸ ✎s✌❡s ♣r♦❣r✡♠✡s s❡ ❡s✌r✉✌✉r✡♠ ❡ ♦r❣✡♥✠③✡♠ s♦❜ ✡ ❢♦r♠✡ ❞❡ ✉♠

✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✚r♦✌❡çã♦ ❞❡ ❉✠r❡✠✌♦s ➸✉♠✡♥♦s ❞❡ ✟r✠✡♥ç✡s ❡

✒❞♦❧❡s❝❡♥✌❡s✱ r❡❣✉❧✡❞♦ ♣♦r ♥♦r♠✡s ♦♣❡r✡❝✠♦♥✡✠s ❜ás✠❝✡s ❡s♣❡❝í❢✠❝✡s✱ ✡

s❡r❡♠ ❡❞✠✌✡❞✡s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡✳

✒r✌✳ ✕✔ ✟♦♥s✠❞❡r✡♠✲s❡ ❝♦♠♦ ♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❞❡ ❡①❡❝✉çã♦ ❞❡

♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ✡q✉❡❧❡s ♣r❡✈✠s✌♦s ♥✡ ❧❡❣✠s❧✡✲

çã♦ ✈✠❣❡♥✌❡ ✡ r❡s♣❡✠✌♦ ❞✡ ♠✡✌ér✠✡✳

❙❯❇�❊➬➹❖ ✥✥✥

✆♦s sr♦❣r❛♠❛s ❞❡❊①❡❝✉çã♦ ❞❡▼❡❞✐❞❛s ✁♦❝✐♦❡❞✉❝❛t✐✈❛s ❡✥ss❡♠❡❧❤❛❞❛s

✒r✌✳ ✕✾ ✜s ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s sã♦

❞❡s✌✠♥✡❞♦s ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s ✡✉✌♦r❡s ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱

❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ ✖✉❞✠❝✠✡❧ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ✡♣❧✠❝✡❞✡ ♥✡ ❢♦r♠✡

❞✡ ❧❡✠✱ ❡♠ ❞❡❝♦rrê♥❝✠✡ ❞❡ ♣r♦❝❡❞✠♠❡♥✌♦ ✡♣✉r✡✌ór✠♦✱ ♦♥❞❡ s❡ ✡ss❡❣✉r❡

♦ r❡s♣❡✠✌♦ ❡s✌r✠✌♦ ✡♦ ♣r✠♥❝í♣✠♦ ❝♦♥s✌✠✌✉❝✠♦♥✡❧ ❞♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦ ❧❡❣✡❧✳

➜ ✕➸ ✜s ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ♣✡r✡ ✡❞♦✲

❧❡s❝❡♥✌❡s ✡✉✌♦r❡s ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧ ♦❜❡❞❡❝❡rã♦ ✡♦s ♣✡râ♠❡✌r♦s ❡ r❡✲

❝♦♠❡♥❞✡çõ❡s ❡s✌✡❜❡❧❡❝✠❞♦s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡ ❡✱ ❝♦♠♣❧❡♠❡♥✌✡r♠❡♥✌❡✱ ♣❡❧♦s

❞❡♠✡✠s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s✱ ❡♠ ♥í✈❡❧ ✎s✌✡❞✉✡❧✱ ❉✠s✌r✠✌✡❧ ❡ ♦✉♥✠✲

❝✠♣✡❧✳

➜ ✗➸ ✎s✌❡s ♣r♦❣r✡♠✡s s❡ ❡s✌r✉✌✉r✡♠ ❡ ♦r❣✡♥✠③✡♠✱ s♦❜ ❢♦r♠✡ ❞❡ ✉♠

✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✲ ✍✏✘✒✍✎ ❡♠

❝✉♠♣r✠♠❡♥✌♦ ❞♦s s❡❣✉✠♥✌❡s ♣r✠♥❝í♣✠♦s ♥♦r✌❡✡❞♦r❡s✿

✏ ✲ ♣r❡✈✡❧ê♥❝✠✡ ❞♦ ❝♦♥✌❡ú❞♦ ❡❞✉❝✡✌✠✈♦ s♦❜r❡ ♦s s✡♥❝✠♦♥✡✌ór✠♦s ❡

♠❡r✡♠❡♥✌❡ ❞❡ ❝♦♥✌❡♥çã♦✱ ♥♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀
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✏✏ ✲ ♦r❞❡♥✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡ ❞✡ s✉✡ ❣❡s✌ã♦✱ ✡

♣✡r✌✠r ❞♦ ♣r♦✖❡✌♦ ♣♦❧í✌✠❝♦✲♣❡❞✡❣ó❣✠❝♦❀

✏✏✏ ✲ ❝♦♥s✌r✉çã♦✱ ♠♦♥✠✌♦r✡♠❡♥✌♦ ❡ ✡✈✡❧✠✡çã♦ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ s♦✲

❝✠♦❡❞✉❝✡✌✠✈♦✱ ❝♦♠ ✡ ♣✡r✌✠❝✠♣✡çã♦ ♣r♦✡✌✠✈✡ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s s♦❝✠♦✲

❡❞✉❝✡♥❞♦s❀

✏✮ ✲ ❡①❡♠♣❧✡r✠❞✡❞❡✱ ♣r❡s❡♥ç✡ ❡❞✉❝✡✌✠✈✡ ❡ r❡s♣❡✠✌♦ à s✠♥❣✉❧✡r✠❞✡✲

❞❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ s♦❝✠♦❡❞✉❝✡♥❞♦✱ ❝♦♠♦ ❝♦♥❞✠çõ❡s ♥❡❝❡ssár✠✡s ♥♦

✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦❀

✮ ✲ ❞✠s❝✠♣❧✠♥✡ ❝♦♠♦ ♠❡✠♦ ♣✡r✡ ✡ r❡✡❧✠③✡çã♦ ❞♦ ♣r♦❝❡ss♦ s♦❝✠♦❡❞✉✲

❝✡✌✠✈♦❀

✮✏ ✲ ❡①✠❣ê♥❝✠✡ ❡ ❝♦♠♣r❡❡♥sã♦ ❡♥q✉✡♥✌♦ ❡❧❡♠❡♥✌♦s ♣r✠♠♦r❞✠✡✠s ❞❡

r❡❝♦♥❤❡❝✠♠❡♥✌♦ ❡ r❡s♣❡✠✌♦ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❞✉r✡♥✌❡ ♦ ♣r♦❝❡ss♦ s♦✲

❝✠♦❡❞✉❝✡✌✠✈♦❀

✮✏✏ ✲ ❞✠♥â♠✠❝✡ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❢✡✈♦r❡❝❡♥❞♦ ✡ ❤♦r✠③♦♥✌✡❧✠❞✡❞❡ ♥✡ s♦✲

❝✠✡❧✠③✡çã♦ ❞✡s ✠♥❢♦r♠✡çõ❡s ❡ ❞♦s s✡❜❡r❡s ❡♥✌r❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠s✲

s✠♦♥✡❧ ✭✌é❝♥✠❝♦s ❡ ❡❞✉❝✡❞♦r❡s✮❀

✮✏✏✏ ✲ ♦r❣✡♥✠③✡çã♦ ❡s♣✡❝✠✡❧ ❡ ❢✉♥❝✠♦♥✡❧ ❞♦s ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ só❝✠♦✲❡❞✉❝✡✌✠✈♦ ❝♦♠♦ s✠♥s♥✠♠♦ ❞❡ ❝♦♥❞✠çõ❡s ❞❡ ✈✠❞✡ ❡ ❞❡

♣♦ss✠❜✠❧✠❞✡❞❡s ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ♣❡ss♦✡❧ ❡ s♦❝✠✡❧ ♣✡r✡ ♦ ✡❞♦❧❡s✲

❝❡♥✌❡❀

✏❳ ✲ r❡s♣❡✠✌♦ à ❞✠✈❡rs✠❞✡❞❡ é✌♥✠❝✡✴r✡❝✠✡❧✱ ❞❡ ❣ê♥❡r♦✱ ♦r✠❡♥✌✡çã♦ s❡✲

①✉✡❧ ❡ ❧♦❝✡❧✠③✡çã♦ ❣❡♦❣rá❢✠❝✡ ❝♦♠♦ ❡✠①♦ ❞♦ ♣r♦❝❡ss♦ s♦❝✠♦❡❞✉❝✡✲

✌✠✈♦❀ ❡

❳ ✲ ♣✡r✌✠❝✠♣✡çã♦ ♣r♦✡✌✠✈✡ ❞✡ ❢✡♠í❧✠✡ ❡ ❞✡ ❝♦♠✉♥✠❞✡❞❡ ♥♦ ♣r♦❝❡ss♦

s♦❝✠♦❡❞✉❝✡✌✠✈♦✳

➜ ✸➸ ✜s ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡✈❡♠

♦❢❡r❡❝❡r ❝♦♥❞✠çõ❡s q✉❡ ❣✡r✡♥✌✡♠ ♦ ✡❝❡ss♦ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s s♦❝✠♦❡❞✉✲

❝✡♥❞♦s às ♦♣♦r✌✉♥✠❞✡❞❡s ❞❡ s✉♣❡r✡çã♦ ❞❡ s✉✡ s✠✌✉✡çã♦ ❞❡ ❝♦♥❢❧✠✌♦ ❝♦♠

✡ ❧❡✠✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✽✶

✒r✌✳ ✗✵ ✟♦♥s✠❞❡r✡♠✲s❡ ❝♦♠♦ ♣r♦❣r✡♠✡s s♦❝✠♦❡❞✉❝✡✌✠✈♦s✱ ♥✡ ❢♦r♠✡

❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♦s s❡❣✉✠♥✌❡s ♣r♦❣r✡♠✡s✱

✌✡①✡✌✠✈✡♠❡♥✌❡✿

✏ ✲ ♣r♦❣r✡♠✡s s♦❝✠♦❡❞✉❝✡✌✠✈♦s ❡♠ ♠❡✠♦ ✡❜❡r✌♦

✡✮ ♣r❡s✌✡çã♦ ❞❡ s❡r✈✠ç♦ à ❝♦♠✉♥✠❞✡❞❡❀ ❡

❜✮ ❧✠❜❡r❞✡❞❡ ✡ss✠s✌✠❞✡✳

✏✏ ✲ ♣r♦❣r✡♠✡s s♦❝✠♦❡❞✉❝✡✌✠✈♦s ❝♦♠ ♣r✠✈✡çã♦ ❞❡ ❧✠❜❡r❞✡❞❡

✡✮ s❡♠✠❧✠❜❡r❞✡❞❡❀ ❡

❜✮ ✠♥✌❡r♥✡çã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏♥✌❡❣r✡♠ ✌✡♠❜é♠ ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ✍♦❝✠♦❡❞✉❝✡✲

✌✠✈♦ ✲ ✍✏✘✒✍✎✱ ❝♦♠♦ ✡✉①✠❧✠✡r❡s ❞♦s ♣r♦❣r✡♠✡s s♦❝✠♦❡❞✉❝✡✌✠✈♦s✱ ♦s

♣r♦❣r✡♠✡s ✡❝✡✉✌❡❧✡✌ór✠♦s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠❝✠✡❧ ✭✡r✌s✳ ✕✼✺ ❡ ✕✔✺ ❞✡ ❧❡✠

❢❡❞❡r✡❧ ♥♦ ✔✵✻✾✴✾✵✮✱ ♦s ♣r♦❣r✡♠✡s ❞❡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠sór✠✡ ✭✡r✌ ✕✵✔ ❡

✕✔✸ ❞✡ ❧❡✠ ❝✠✌✡❞✡✮ ❡ ♦s ♣r♦❣r✡♠✡s ❞❡ ✡♣♦✠♦ ❡ ✡ss✠s✌ê♥❝✠✡ ✡♦s ❡❣r❡ss♦s✳

❈�✁✂✄☎✆✝❈✞

❉♦♦♦♥✟r♦❧❡ ☛❛ ♦❢❡✟✐✈❛çã♦ ☛♦s❉✐r❡✐✟♦ss✉♠❛♥♦s

✒r✌✳ ✗✕ ✜ ❝♦♥✌r♦❧❡ ❞✡s ✡çõ❡s ♣ú❜❧✠❝✡s ❞❡ ♣r♦♠♦çã♦ ❡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✲

✌♦s ❤✉♠✡♥♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ s❡ ❢✡rá ✡✌r✡✈és ❞✡s ✠♥s✌â♥❝✠✡s

♣ú❜❧✠❝✡s ❝♦❧❡❣✠✡❞✡s ♣ró♣r✠✡s✱ ♦♥❞❡ s❡ ✡ss❡❣✉r❡ ✡ ♣✡r✠❞✡❞❡ ❞✡ ♣✡r✌✠❝✠♣✡✲

çã♦ ❞❡ ór❣ã♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ❞❡ ❡♥✌✠❞✡❞❡s s♦❝✠✡✠s✱ ✌✡✠s ❝♦♠♦✿

✏ ✲ ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s❀

✏✏ ✲ ❝♦♥s❡❧❤♦s s❡✌♦r✠✡✠s ❞❡ ❢♦r♠✉❧✡çã♦ ❡ ❝♦♥✌r♦❧❡ ❞❡ ♣♦❧í✌✠❝✡s ♣ú✲

❜❧✠❝✡s❀ ❡

✏✏✏ ✲ ♦s ór❣ã♦s ❡ ♦s ♣♦❞❡r❡s ❞❡ ❝♦♥✌r♦❧❡ ✠♥✌❡r♥♦ ❡ ❡①✌❡r♥♦ ❞❡❢✠♥✠❞♦s

♥♦s ✡r✌✠❣♦s ✼✵✱ ✼✕✱ ✼✗✱ ✼✸✱ ✼✹ ❡ ✼✺ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✳



✷✽✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

✚✡rá❣r✡❢♦ Ú♥✠❝♦✳ ✜ ❝♦♥✌r♦❧❡ s♦❝✠✡❧ é ❡①❡r❝✠❞♦ s♦❜❡r✡♥✡♠❡♥✌❡ ♣❡❧✡ s♦✲

❝✠❡❞✡❞❡ ❝✠✈✠❧✱ ✡✌r✡✈és ❞✡s s✉✡s ♦r❣✡♥✠③✡çõ❡s ❡ ✡r✌✠❝✉❧✡çõ❡s r❡♣r❡s❡♥✌✡✲

✌✠✈✡s✳

✒r✌✳ ✗✗ ✘✡ ✳♥✠ã♦✱ ♥♦s ✎s✌✡❞♦s✱ ♥♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♥♦s♦✉♥✠❝í♣✠♦s

❤✡✈❡rá ✉♠ ✟♦♥s❡❧❤♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ r❡s✲

♣❡❝✌✠✈✡♠❡♥✌❡✱ ❝♦♠♣♦s✌♦ ♣♦r ✠❣✉✡❧ ♥ú♠❡r♦ ❞❡ r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ❣♦✲

✈❡r♥♦ ❡ ❞✡ s♦❝✠❡❞✡❞❡ ❝✠✈✠❧ ♦r❣✡♥✠③✡❞✡✱ ❣✡r✡♥✌✠♥❞♦ ✡ ✡♠♣❧✡ ♣✡r✌✠❝✠♣✡✲

çã♦ ❞✡ ♣♦♣✉❧✡çã♦✱ ♣♦r s✉✡s ♦r❣✡♥✠③✡çõ❡s r❡♣r❡s❡♥✌✡✌✠✈✡s✱ ♥♦ ♣r♦❝❡ss♦

❞❡ ❢♦r♠✉❧✡çã♦ ❡ ❝♦♥✌r♦❧❡ ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡♦s ❞✠r❡✠✌♦s ❞✡

❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞♦s s❡✉s ♣r♦❣r✡♠✡s✱ s❡r✈✠ç♦s ❡ ✡çõ❡s✳

✚✡rá❣r✡❢♦ Ú♥✠❝♦✳ ✒ ❝♦♠♣♦s✠çã♦ ❞❡ss❡s ❝♦♥s❡❧❤♦s ❡ ✡ ♥♦♠❡✡çã♦ ❞❡

s❡✉s ♠❡♠❜r♦s ❞❡✈❡♠ s❡r ❡s✌✡❜❡❧❡❝✠❞✡s ❞❡ ✡❝♦r❞♦ ❝♦♠ ✡s ❛❡s♦❧✉çõ❡s

✕✵✺ ❡ ✕✵✻ ❞♦ ✟♦♥✡♥❞✡✱ ✠♥❝❧✉s✠✈❡ ✡s r❡❝♦♠❡♥❞✡çõ❡s✱ ❝♦♥✌❡♥❞♦ ♣r♦❝❡✲

❞✠♠❡♥✌♦s q✉❡ ♦❢❡r❡ç✡♠ ✌♦❞✡s ✡s ❣✡r✡♥✌✠✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ✡ss❡❣✉r✡r

✡ r❡♣r❡s❡♥✌✡çã♦ ♣❧✉r✡❧✠s✌✡ ❞❡ ✌♦❞♦s ♦s s❡❣♠❡♥✌♦s ❞✡ s♦❝✠❡❞✡❞❡✱ ❡♥✈♦❧✲

✈✠❞♦s ❞❡ ✡❧❣✉♠✡ ❢♦r♠✡ ♥✡ ♣r♦♠♦çã♦ ❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s✱

♣✡r✌✠❝✉❧✡r♠❡♥✌❡ ✡✌r✡✈és ❞❡ r❡♣r❡s❡♥✌✡çõ❡s ❞❡ ♦r❣✡♥✠③✡çõ❡s ❞✡ s♦❝✠❡❞✡✲

❞❡ ❝✠✈✠❧ ❣♦✈❡r♥✡♠❡♥✌✡✠s✱ s✠♥❞✠❝✡✌♦s✱ ❡♥✌✠❞✡❞❡s s♦❝✠✡✠s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦

✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ♦r❣✡♥✠③✡çõ❡s ♣r♦❢✠ss✠♦♥✡✠s ✠♥✌❡r❡ss✡❞✡s✱ ❡♥✲

✌✠❞✡❞❡s r❡♣r❡s❡♥✌✡✌✠✈✡s ❞♦ ♣❡♥s✡♠❡♥✌♦ ❝✠❡♥✌í❢✠❝♦✱ r❡❧✠❣✠♦s♦ ❡ ❢✠❧♦só❢✠❝♦

❡ ♦✉✌r♦s ♥❡ss✡ ❧✠♥❤✡✳

✒r✌✳ ✗✸ ✜s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rã♦

✡❝♦♠♣✡♥❤✡r✱ ✡✈✡❧✠✡r ❡ ♠♦♥✠✌♦r✡r ✡s ✡çõ❡s ♣ú❜❧✠❝✡s ❞❡ ♣r♦♠♦çã♦ ❡ ❞❡✲

❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❞❡❧✠❜❡r✡♥❞♦ ♣r❡✈✠✡♠❡♥✌❡ ✡

r❡s♣❡✠✌♦✱ ✡✌r✡✈és ❞❡ ♥♦r♠✡s✱ r❡❝♦♠❡♥❞✡çõ❡s✱ ♦r✠❡♥✌✡çõ❡s✳

➜ ✕➸ ✒s ❞❡❧✠❜❡r✡çõ❡s ❞♦s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡✱ ♥♦ â♠❜✠✌♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s ❡ ❝♦♠♣❡✌ê♥❝✠✡s✱ ✈✠♥❝✉❧✡♠ ✡s

✡çõ❡s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ❞✡ s♦❝✠❡❞✡❞❡ ❝✠✈✠❧ ♦r❣✡♥✠③✡❞✡✱ ❡♠ r❡s♣❡✠✌♦ ✡♦s

♣r✠♥❝í♣✠♦s ❝♦♥s✌✠✌✉❝✠♦♥✡✠s ❞✡ ♣✡r✌✠❝✠♣✡çã♦ ♣♦♣✉❧✡r✱ ❞✡ ♣r✠♦r✠❞✡❞❡ ✡❜✲

s♦❧✉✌✡ ❞♦ ✡✌❡♥❞✠♠❡♥✌♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❞✡ ♣r❡✈✡❧ê♥❝✠✡ ❞♦

✠♥✌❡r❡ss❡ s✉♣❡r✠♦r ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❝♦♥❢♦r♠❡ ✖á ❞❡❝✠❞✠❞♦

♣❡❧♦ ✍✉♣r❡♠♦ ☛r✠❜✉♥✡❧ ✛❡❞❡r✡❧✳
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➜ ✗➸ ✟♦♥s✌✡✌✡❞♦✱ ✡✌r✡✈és ❞♦s ♠❡❝✡♥✠s♠♦s ❞❡ ❝♦♥✌r♦❧❡✱ ♦ ❞❡s❝✉♠♣r✠✲

♠❡♥✌♦ ❞❡ s✉✡s ❞❡❧✠❜❡r✡çõ❡s✱ ♦s ❝♦♥s❡❧❤♦s ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦

✡❞♦❧❡s❝❡♥✌❡ r❡♣r❡s❡♥✌✡rã♦ ✡♦

♦✠♥✠s✌ér✠♦ ✚✉❜❧✠❝♦ ♣✡r✡ ✡s ♣r♦✈✠❞❡♥❝✠✡s ❝✡❜í✈❡✠s ❡ ✡♦s ❞❡♠✡✠s ór❣ã♦s ❡

❡♥✌✠❞✡❞❡s ❧❡❣✠✌✠♠✡❞♦s ♥♦ ✡r✌✠❣♦ ✗✕✵ ❞✡ ✓❡✠ ♥♦ ✔✳✵✻✾✴✾✵ ♣✡r✡ ❞❡♠✡♥✲

❞✡r ❡♠ ☞✉í③♦ ♣♦r ♠❡✠♦ ❞♦ ✠♥❣r❡ss♦ ❞❡ ✡çã♦ ♠✡♥❞✡♠❡♥✌✡❧ ♦✉ ✡çã♦ ❝✠✈✠❧

♣ú❜❧✠❝✡✳

❈�✁✂✄☎✆✝❈✞✞

❉♦ss❡❝❛♥✐s♠♦s♦s✟r❛✟é❣✐❝♦s ☛❡ ♦r♦♠♦çã♦✱

❉❡❢❡s❛ ❡♦♦♥✟r♦❧❡ ☛❛ ♦❢❡✟✐✈❛çã♦ ☛❡ ❉✐r❡✐✟♦ss✉♠❛♥♦s

✒r✌✳ ✗✹ ✚✡r✡ ♣r♦♠♦✈❡r ❡ ❞❡❢❡♥❞❡r ♦s ❞✠r❡✠✌♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✲

✌❡s✱ q✉✡♥❞♦ ✡♠❡✡ç✡❞♦s ❡ ✈✠♦❧✡❞♦s ❡ ❝♦♥✌r♦❧✡r ✡s ✡çõ❡s ♣ú❜❧✠❝✡s ❞❡❝♦r✲

r❡♥✌❡s✱ ♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s✲

❝❡♥✌❡ ❞❡✈❡rá ♣r✠♦r✠③✡r ✡❧❣✉♥s ❞❡✌❡r♠✠♥✡❞♦s ♠❡❝✡♥✠s♠♦s ❡s✌r✡✌é❣✠❝♦s

❞❡ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s✿

✏ ✲ ♠❡❝✡♥✠s♠♦s ✖✉❞✠❝✠✡✠s ❡①✌r✡✲✖✉❞✠❝✠✡✠s ❞❡ ❡①✠❣✠❜✠❧✠❞✡❞❡ ❞❡ ❞✠r❡✠✲

✌♦s❀

✏✏ ✲ ❢✠♥✡♥❝✠✡♠❡♥✌♦ ♣ú❜❧✠❝♦ ❞❡ ✡✌✠✈✠❞✡❞❡s ❞❡ ór❣ã♦s ♣ú❜❧✠❝♦s ❡ ❡♥✲

✌✠❞✡❞❡s s♦❝✠✡✠s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❞✠r❡✠✌♦s❀

✏✏✏ ✲ ❢♦r♠✡çã♦ ❞❡ ♦♣❡r✡❞♦r❡s ❞♦ ✍✠s✌❡♠✡❀

✏✮ ✲ ❣❡r❡♥❝✠✡♠❡♥✌♦ ❞❡ ❞✡❞♦s ❡ ✠♥❢♦r♠✡çõ❡s❀

✮ ✲ ♠♦♥✠✌♦r✡♠❡♥✌♦ ❡ ✡✈✡❧✠✡çã♦ ❞✡s ✡çõ❡s ♣ú❜❧✠❝✡s ❞❡ ❣✡r✡♥✌✠✡ ❞❡

❞✠r❡✠✌♦s❀ ❡

✮✏ ✲ ♠♦❜✠❧✠③✡çã♦ s♦❝✠✡❧ ❡♠ ❢✡✈♦r ❞✡ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s✳
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❈�✁✂✄☎✆✝❈✞✞✞

❉❛✥❡s✟ã♦ ☛♦ ☞✐s✟❡♠❛ ☛❡✥❛r❛♥✟✐❛

☛♦s❉✐r❡✐✟♦s ☛❛♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡

✒r✌✳ ✗✺ ✒ ❡s✌r✉✌✉r✡ ❣♦✈❡r♥✡♠❡♥✌✡❧✱ ❡♠ ♥í✈❡❧ ❢❡❞❡r✡❧✱ ❝♦♥✌✡rá ❝♦♠ ✉♠

ór❣ã♦ ❡s♣❡❝✠❢✠❝♦ ❡ ✡✉✌s♥♦♠♦✱ r❡s♣♦♥sá✈❡❧ ♣❡❧✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✲

✌♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❝♦♠ ✡s s❡❣✉✠♥✌❡s

✡✌r✠❜✉✠çõ❡s ♠í♥✠♠✡s✿

✏ ✲ ✡r✌✠❝✉❧✡r ❡ ❢♦r✌✡❧❡❝❡r ♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡❀

✏✏ ✲ ❢✉♥❝✠♦♥✡r ♣r✠♦r✠✌✡r✠✡♠❡♥✌❡ ❝♦♠♦ ♥ú❝❧❡♦ ❡s✌r✡✌é❣✠❝♦✲❝♦♥❝❡✠✌✉✲

✡❧✱ ♣✡r✡ ✡ ♣r♦♠♦çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞✡ ✠♥❢â♥❝✠✡ ❡ ✡❞♦❧❡s❝ê♥✲

❝✠✡✱ ♥♦ â♠❜✠✌♦ ♥✡❝✠♦♥✡❧❀

✏✏✏ ✲ ♠✡♥✌❡r s✠s✌❡♠✡ ❞❡ ✠♥❢♦r♠✡çã♦ ♣✡r✡ ✠♥❢â♥❝✠✡ ❡ ✡❞♦❧❡s❝ê♥❝✠✡✱

❡♠ ✡r✌✠❝✉❧✡çã♦ ❝♦♠ ✡s ❡s❢❡r✡s ❡s✌✡❞✉✡❧ ❡ ♠✉♥✠❝✠♣✡❧❀

✏✮ ✲ ✡♣♦✠✡r ✌é❝♥✠❝✡ ❡ ❢✠♥✡♥❝❡✠r✡♠❡♥✌❡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞✡s ❡♥✌✠✲

❞✡❞❡s ❡ ✉♥✠❞✡❞❡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❡

❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s❀

✮ ✲ ✟♦♦r❞❡♥✡r ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✲

✌✠✈♦✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♦s ♣r♦❣r✡♠✡s ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦✲

❡❞✉❝✡✌✠✈✡s❀ ❡

✮✏ ✲ ✟♦✲❝♦♦r❞❡♥✡r ♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✚r♦✌❡çã♦ ❞❡ ❉✠r❡✠✌♦s

➸✉♠✡♥♦s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ♦s ♣r♦❣r✡♠✡s ❞❡ ❡♥❢r❡♥✌✡♠❡♥✌♦ ❞✡ ✈✠♦✲

❧ê♥❝✠✡✱ ♣r♦✌❡çã♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡♠❡✡ç✡❞♦s ❞❡ ♠♦r✌❡✱ ♦s

♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❞❡ ♣r♦♠♦çã♦✱ ❞❡❢❡s✡ ❡ ❣✡r✡♥✌✠✡ ❞✡ ❝♦♥✈✠✈ê♥✲

❝✠✡ ❢✡♠✠❧✠✡r ❡ ❝♦♠✉♥✠✌ár✠✡✱ ❞❡♥✌r❡ ♦✉✌r♦s ♣r♦❣r✡♠✡s ❞❡ ♣r♦♠♦çã♦

❡ ♣r♦✌❡çã♦ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❞❡ ❝r✠✡♥ç✡ ❡ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✗✻ ✘♦s ♥í✈❡✠s ❡s✌✡❞✉✡❧✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡❧✱ ✡s ❡♥✌✠❞✡❞❡s ♣ú❜❧✠✲

❝✡s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❞❡ ❝r✠✡♥ç✡s

❡ ✡❞♦❧❡s❝❡♥✌❡s ❡ ♣♦r ❡ss❡s s❡r✈✠ç♦s✱ ♣r♦❣r✡♠✡s ❡ ✡çõ❡s ❡s♣❡❝✠✡✠s ❞❡✈❡✲

rã♦ ❢✉♥❝✠♦♥✡r ♥❡ss✡ ❧✠♥❤✡✱ ❡♠ s❡✉ r❡s♣❡❝✌✠✈♦ ♥í✈❡❧ ❞❡ ❝♦♠♣❡✌ê♥❝✠✡ ❡



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✽✺

❞❡✈❡rã♦ ✌❡r ❡s✌r✉✌✉r✡ ❡ ♦r❣✡♥✠③✡çã♦ ♣ró♣r✠✡s✱ r❡s♣❡✠✌✡❞✡ ✡ ✡✉✌♦♥♦♠✠✡

❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱

♥✡ ❢♦r♠✡ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❢✠❝✡♥❞♦✱ ✡❧é♠ ❞♦

♠✡✠s✱ r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ❡①❡❝✉çã♦ ❞♦s s❡✉s ♣r♦❣r✡♠✡s✱ s❡r✈✠ç♦s ❡ ✡çõ❡s

❡ ✡ ♠✡♥✉✌❡♥çã♦ ❞✡s ✉♥✠❞✡❞❡s r❡s♣❡❝✌✠✈✡s✳

➜ ✕➸ ✟✡❞✡ ✎s✌✡❞♦✱ ♠✉♥✠❝í♣✠♦ ❡ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ✈✠♥❝✉❧✡rã♦ ❡ss✡s

s✉✡s ❡♥✌✠❞✡❞❡s ♣ú❜❧✠❝✡s r❡s♣♦♥sá✈❡✠s ♣❡❧✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡

❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ à ✍❡❝r❡✌✡r✠✡ ♦✉ ór❣ã♦ ❝♦♥❣ê♥❡r❡

q✉❡ ✖✉❧❣✡r ❝♦♥✈❡♥✠❡♥✌❡✱ ❡s✌✡❜❡❧❡❝❡♥❞♦✲s❡ ♣♦ré♠ ❡①♣r❡ss✡♠❡♥✌❡ q✉❡

❡❧✡s s❡ ✠♥❝♦r♣♦r✡♠ ✡♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡

❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ q✉❡ ❞❡✈❡rã♦ s❡r ❝♦♥s✠❞❡r✡❞♦s ✠♥✌❡r❧♦❝✉✌♦r❡s ♣✡r✡ ♦

✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦✲

♥✡♥❞✡ ❡ ♣✡r✡ ♦ ór❣ã♦ ❢❡❞❡r✡❧ r❡s♣♦♥sá✈❡❧✱ ♣r❡✈✠s✌♦ ♥♦ ✡r✌✠❣♦ ✡♥✌❡r✠♦r✱

♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♣✡r✡ ❡❢❡✠✌♦ ❞❡ ✡♣♦✠♦ ✌é❝♥✠❝♦ ❡ ❢✠♥✡♥❝❡✠r♦✳

➜ ✗➸✜ ór❣ã♦ ❢❡❞❡r✡❧ ♣r❡✈✠s✌♦ ♥♦ ✡r✌✠❣♦ ✡♥✌❡r✠♦r ❞❡✈❡rá ✡ss❡❣✉r✡r q✉❡ ♦s

❡s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♦s ♠✉♥✠❝í♣✠♦s ❡s✌❡✖✡♠ ❝♦♥s❝✠❡♥✌❡s ❞❡ s✉✡s

♦❜r✠❣✡çõ❡s ❡♠ r❡❧✡çã♦ à ❡❢❡✌✠✈✡çã♦ ❞✡s ♥♦r♠✡s ❞❡ ♣r♦✌❡çã♦ à ❝r✠✡♥ç✡ ❡

à ✖✉✈❡♥✌✉❞❡✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ❞♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡

❞✡ ✟♦♥✈❡♥çã♦ s♦❜r❡ ♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡✱ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧

❡ ❞❡ q✉❡ ♦s ❞✠r❡✠✌♦s ♣r❡✈✠s✌♦s ♥❡ss✡s ♥♦r♠✡s ❧❡❣✡✠s ✌ê♠ q✉❡ s❡r ✠♠♣❧❡✲

♠❡♥✌✡❞♦s ❡♠ ✌♦❞♦s ♦s ♥í✈❡✠s✱ ❡♠ r❡❣✠♠❡ ❞❡ ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡✱ ♣♦r

♠❡✠♦ ❞❡ ❧❡❣✠s❧✡çõ❡s✱ ♣♦❧í✌✠❝✡s ❡ ❞❡♠✡✠s ♠❡❞✠❞✡s ✡♣r♦♣r✠✡❞✡s✳

✒r✌✳ ✗✼ ✒ ✳♥✠ã♦✱ ♦s ✎s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❡ ♦s ♠✉♥✠❝í♣✠♦s ♦r✲

❣✡♥✠③✡rã♦✱ ❡♠ r❡❣✠♠❡ ❞❡ ❝♦❧✡❜♦r✡çã♦✱ ♦s s✠s✌❡♠✡s ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧

❡ ♠✉♥✠❝✠♣✡✠s✱ ✌✡♥✌♦ ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s✱ q✉✡♥✌♦ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦✲

❝✠♦❡❞✉❝✡✌✠✈♦✳

➜ ✕➸ ✟✡❜❡rá à ✳♥✠ã♦ ✡ ❝♦♦r❞❡♥✡çã♦ ❞❡ss❡s ♣r♦❣r✡♠✡s ❡ s❡r✈✠ç♦s ❞❡

❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s ❡s♣❡❝í❢✠❝✡s ❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ❡①❡❝✉çã♦

❞✡s ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✱ ✠♥✌❡❣r✡♥❞♦✲♦s ♥♦ ❝✡♠♣♦ ♠✡✠♦r ❞✡ ♣♦❧í✲

✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡ ❡①❡r❝❡♥✲

❞♦ ❢✉♥çã♦ ♥♦r♠✡✌✠✈✡ ❞❡ ❝✡rá✌❡r ❣❡r✡❧ ❡ s✉♣❧❡✌✠✈✡ ❞♦s r❡❝✉rs♦s ♥❡❝❡ssá✲

r✠♦s ✡♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦s s✠s✌❡♠✡s ❡s✌✡❞✉✡✠s✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡✠s✳



✷✽✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

➜ ✗➸ ✜s s✠s✌❡♠✡s ♥✡❝✠♦♥✡✠s ❞❡ ♣r♦✌❡çã♦ ❞❡ ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❡ ❞❡ s♦✲

❝✠♦❡❞✉❝✡çã♦ ✌ê♠ ❧❡❣✠✌✠♠✠❞✡❞❡ ♥♦r♠✡✌✠✈✡ ❝♦♠♣❧❡♠❡♥✌✡r ❡ ❧✠❜❡r❞✡❞❡ ❞❡

♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦✱ ♥♦s ✌❡r♠♦s ❞❡s✌✡ ❛❡s♦❧✉çã♦✳

➜ ✸➸ ✒♣❧✠❝✡✲s❡ ✡♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱ ❝✉♠✉❧✡✌✠✈✡♠❡♥✌❡✱ ✡s r❡❣r✡s ❞❡

❝♦♠♣❡✌ê♥❝✠✡ ❞♦s ❡s✌✡❞♦s ❡ ♠✉♥✠❝í♣✠♦s✳

✒r✌✳ ✗✔ ✏♥❝✉♠❜❡ à ✳♥✠ã♦✿

✏ ✲ ❡❧✡❜♦r✡r ♦s ✚❧✡♥♦s ✘✡❝✠♦♥✡✠s ❞❡ ✚r♦✌❡çã♦ ❞❡ ❉✠r❡✠✌♦s➸✉♠✡♥♦s

❡ ❞❡ ✍♦❝✠♦❡❞✉❝✡çã♦✱ ❡♠ ❝♦❧✡❜♦r✡çã♦ ❝♦♠ ♦s ❡s✌✡❞♦s✱ ♦ ❉✠s✌r✠✌♦

✛❡❞❡r✡❧ ❡ ♦s ♠✉♥✠❝í♣✠♦s❀

✏✏ ✲ ♣r❡s✌✡r ✡ss✠s✌ê♥❝✠✡ ✌é❝♥✠❝✡ ❡ ❢✠♥✡♥❝❡✠r✡ ✡♦s ❡s✌✡❞♦s✱ ✡♦ ❉✠s✌r✠✌♦

✛❡❞❡r✡❧ ❡ ✡♦s ♠✉♥✠❝í♣✠♦s ♣✡r✡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞❡ s❡✉s s✠s✌❡♠✡s

❞❡ ♣r♦✌❡çã♦ ❡s♣❡❝✠✡❧ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱

♥♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡ ❢✉♥çã♦ s✉♣❧❡✌✠✈✡❀

✏✏✏ ✲ ❝♦❧❤❡r ✠♥❢♦r♠✡çõ❡s s♦❜r❡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s

s✠s✌❡♠✡s✱ ❡♥✌✠❞✡❞❡s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡ ♦❢❡r❡❝❡r s✉❜sí✲

❞✠♦s ✌é❝♥✠❝♦s ♣✡r✡ ✡ q✉✡❧✠❢✠❝✡çã♦ ❞✡ ♦❢❡r✌✡❀

✏✮ ✲ ❡s✌✡❜❡❧❡❝❡r ❞✠r❡✌r✠③❡s ❣❡r✡✠s s♦❜r❡ ✡s ❝♦♥❞✠çõ❡s ♠í♥✠♠✡s ❞✡s

❡s✌r✉✌✉r✡s ❢ís✠❝✡s ❡ ❞♦s r❡❝✉rs♦s ❤✉♠✡♥♦s ❞✡s ✉♥✠❞✡❞❡s ❞❡ ❡①❡❝✉✲

çã♦❀ ❡

✮ ✲ ✠♥s✌✠✌✉✠r ❡ ♠✡♥✌❡r ♣r♦❝❡ss♦ ♥✡❝✠♦♥✡❧ ❞❡ ✡✈✡❧✠✡çã♦ ❞♦s s✠s✌❡♠✡s✱

❡♥✌✠❞✡❞❡s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✕➸ ✚✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ ❞✠s♣♦s✌♦ ♥♦s ✠♥❝✠s♦s ✏✏✏ ❡ ✮✱ ✡ ✳♥✠ã♦ ✌❡rá

❧✠✈r❡ ✡❝❡ss♦ às ✠♥❢♦r♠✡çõ❡s ♥❡❝❡ssár✠✡s ❡♠ ✌♦❞♦s ♦s s✠s✌❡♠✡s✱ ❡♥✌✠❞✡✲

❞❡s ❡ ♣r♦❣r✡♠✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

➜ ✗➸ ✒s ❢✉♥çõ❡s ❞❡ ♥✡✌✉r❡③✡ ♥♦r♠✡✌✠✈✡ ❡ ❞❡❧✠❜❡r✡✌✠✈✡ ❞✡ ❝♦♠♣❡✌ê♥✲

❝✠✡ ❞✡ ✳♥✠ã♦ s❡rã♦ ❡①❡r❝✠❞✡s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡✱ ❡ ✡s ❢✉♥çõ❡s ❞❡ ♥✡✌✉r❡③✡ ❡①❡❝✉✲

✌✠✈✡✱ ♣❡❧✡ ✚r❡s✠❞ê♥❝✠✡ ❞✡ ❛❡♣ú❜❧✠❝✡✱ ✡✌r✡✈és ❞✡ ✍❡❝r❡✌✡r✠✡ ✎s♣❡❝✠✡❧ ❞♦s

❉✠r❡✠✌♦s ➸✉♠✡♥♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✽✼

✒r✌✳ ✗✾ ✏♥❝✉♠❜❡ ✡♦s ✎s✌✡❞♦s✿

✏ ✲ ❡❧✡❜♦r✡r ♦s ♣❧✡♥♦s ❡s✌✡❞✉✡✠s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ❡♠ ❝♦❧✡❜♦r✡çã♦ ❝♦♠ ♦s ♠✉♥✠❝í♣✠♦s❀

✏✏ ✲ ✠♥s✌✠✌✉✠r✱ r❡❣✉❧✡r ❡ ♠✡♥✌❡r s❡✉s s✠s✌❡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡

❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ r❡s♣❡✠✌✡❞✡s ✡s ❞✠r❡✌r✠③❡s ❣❡r✡✠s ❞♦s

r❡s♣❡❝✌✠✈♦s ✚❧✡♥♦s ✘✡❝✠♦♥✡✠s❀

✏✏✏ ✲ ❝r✠✡r ❡ ♠✡♥✌❡r ♦s ♣r♦❣r✡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ ♣✡r✡ ✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s ♣ró♣r✠✡s❀

✏✮ ✲ ❜✡✠①✡r ♥♦r♠✡s ❝♦♠♣❧❡♠❡♥✌✡r❡s ♣✡r✡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦✲

♥✡♠❡♥✌♦ ❞♦s s❡✉s s✠s✌❡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦

❡ ❞♦s s✠s✌❡♠✡s ♠✉♥✠❝✠♣✡✠s❀

✮ ✲ ❡s✌✡❜❡❧❡❝❡r✱ ❝♦♠ ♦s ♠✉♥✠❝í♣✠♦s✱ ✡s ❢♦r♠✡s ❞❡ ❝♦❧✡❜♦r✡çã♦ ♣✡r✡

✡ ♦❢❡r✌✡ ❞♦s ♣r♦❣r✡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦✲

❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦❀ ❡

✮✏ ✲ ✡♣♦✠✡r ✌❡❝♥✠❝✡♠❡♥✌❡ ♦s ♠✉♥✠❝í♣✠♦s ❡ ✡s ❡♥✌✠❞✡❞❡s s♦❝✠✡✠s ♣✡r✡

✡ r❡❣✉❧✡r ♦❢❡r✌✡ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦✳

✚✡rá❣r✡❢♦ Ú♥✠❝♦✳ ✒s ❢✉♥çõ❡s ❞❡ ♥✡✌✉r❡③✡ ♥♦r♠✡✌✠✈✡ ❡ ❞❡❧✠❜❡r✡✌✠✈✡ r❡✲

❧✡❝✠♦♥✡❞✡s à ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s s✠s✌❡♠✡s r❡❢❡r✠❞♦s✱ ❡♠

♥í✈❡❧ ❡s✌✡❞✉✡❧✱ s❡rã♦ ❡①❡r❝✠❞✡s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✎s✌✡❞✉✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✸✵ ✏♥❝✉♠❜❡ ✡♦s ♠✉♥✠❝í♣✠♦s✿

✏ ✲ ✠♥s✌✠✌✉✠r✱ r❡❣✉❧✡r ❡ ♠✡♥✌❡r ♦s s❡✉s s✠s✌❡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s

❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✱ r❡s♣❡✠✌✡❞✡s ✡s ❞✠r❡✌r✠③❡s ❣❡r✡✠s

❞♦s ✚❧✡♥♦s ✘✡❝✠♦♥✡✠s ❡ ✎s✌✡❞✉✡✠s✱ r❡s♣❡❝✌✠✈♦s❀

✏✏ ✲ ❝r✠✡r ❡ ♠✡♥✌❡r ♦s ♣r♦❣r✡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡ ✡✌❡♥❞✠✲

♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ♣✡r✡ ✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s ❞❡ ♠❡✠♦ ✡❜❡r✲

✌♦❀ ❡



✷✽✽ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✶✸✴✷✵✵✻ ✹ ❈❖◆�◆❉�

✏✏✏ ✲ ❜✡✠①✡r ♥♦r♠✡s ❝♦♠♣❧❡♠❡♥✌✡r❡s ♣✡r✡ ✡ ♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦✲

♥✡♠❡♥✌♦ ❞♦s ♣r♦❣r✡♠✡s ❞❡ s❡✉s s✠s✌❡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✌♦s ❡ ❞❡

✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦✳

➜ ✕➸ ✚✡r✡ ✡ ❝r✠✡çã♦ ❡ ♠✡♥✉✌❡♥çã♦ ❞❡ ♣r♦❣r✡♠✡s ❞❡ ❞❡❢❡s✡ ❞❡ ❞✠r❡✠✲

✌♦s ❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ s♦❝✠♦❡❞✉❝✡✌✠✈♦ ❡♠ ♠❡✠♦ ✡❜❡r✌♦✱ ♦s ♠✉♥✠❝í♣✠♦s

✠♥✌❡❣r✡♥✌❡s ❞❡ ✉♠✡ ♠❡s♠✡ ♦r❣✡♥✠③✡çã♦ ✖✉❞✠❝✠ár✠✡ ♣♦❞❡rã♦ ✠♥s✌✠✌✉✠r

❝♦♥sór❝✠♦s r❡❣✠♦♥✡✠s ❝♦♠♦ ♠♦❞✡❧✠❞✡❞❡ ❞❡ ❝♦♠♣✡r✌✠❧❤✡r r❡s♣♦♥s✡❜✠✲

❧✠❞✡❞❡s✳

➜ ✗➸ ✒s ❢✉♥çõ❡s ❞❡ ♥✡✌✉r❡③✡ ♥♦r♠✡✌✠✈✡ ❡ ❞❡❧✠❜❡r✡✌✠✈✡ r❡❧✡❝✠♦♥✡❞✡s à

♦r❣✡♥✠③✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s s✠s✌❡♠✡s ♠✉♥✠❝✠♣✡✠s s❡rã♦ ❡①❡r❝✠❞✡s

♣❡❧♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

❈�✁✂✄☎✆✝ ✞❈

♦❛râ♠❡✟r♦s✱ ♦❧❛♥♦s✱ ♦r♦❣r❛♠❛s ❡ ♦r♦❥❡✟♦s ☛❡ ✥♥s✟✐✟✉❝✐♦♥❛❧✐③❛çã♦

❡ ❛♦r✟❛❧❡❝✐♠❡♥✟♦ ☛♦ ☞✐s✟❡♠❛ ☛❡✥❛r❛♥✟✐❛ ☛♦s❉✐r❡✐✟♦s

☛❛♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡ ♣❡❧♦s♦♦♥s❡❧❤♦s ☛♦s❉✐r❡✐✟♦s

✒r✌✳ ✸✕ ✜ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s✲

❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡ ❡ ♦s ❝♦♥s❡❧❤♦s ❝♦♥❣ê♥❡r❡s✱ ♥♦s ♥í✈❡✠s ❡s✌✡❞✉✡✠s✱ ❞✠s✲

✌r✠✌✡✠s ❡ ♠✉♥✠❝✠♣✡✠s✱ ❡♠ ❝✡rá✌❡r ❝♦♠♣❧❡♠❡♥✌✡r✱ ✡♣r♦✈✡rã♦ ♣✡râ♠❡✌r♦s

❡s♣❡❝í❢✠❝♦s✱ ❝♦♠♦ ♥♦r♠✡s ♦♣❡r✡❝✠♦♥✡✠s ❜ás✠❝✡s ♣✡r✡ ✡ ✠♥s✌✠✌✉❝✠♦♥✡❧✠③✡✲

çã♦ ❡ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✸✗ ✏❣✉✡❧♠❡♥✌❡✱ ♥♦ ❧✠♠✠✌❡ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦✲

♥✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✲ ✟♦♥✡♥❞✡ ❡ ♦s ❝♦♥s❡✲

❧❤♦s ❝♦♥❣ê♥❡r❡s✱ ♥♦s ♥í✈❡✠s ❡s✌✡❞✉✡❧✱ ❞✠s✌r✠✌✡❧ ❡ ♠✉♥✠❝✠♣✡❧✱ ❡♠ ❝✡rá✌❡r

❝♦♠♣❧❡♠❡♥✌✡r✱ ✡♣r♦✈✡rã♦ ♣❧✡♥♦s q✉❡ ✈✠s❡♠ ♣❧✡♥❡✖✡r ❡s✌r✡✌❡❣✠❝✡♠❡♥✌❡

✡s ✡çõ❡s ❞❡ ✠♥s✌â♥❝✠✡s ♣ú❜❧✠❝✡s ❡ ♦s ♠❡❝✡♥✠s♠♦s ❞❡ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s

❞♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞❡ ✟r✠✡♥ç✡s ❡ ✒❞♦❧❡s❝❡♥✌❡s✳

✚✡rá❣r✡❢♦Ú♥✠❝♦✳ ✎ss❡s ♣❧✡♥♦s s❡rã♦ ❡❧✡❜♦r✡❞♦s ♣♦r ✠♥✠❝✠✡✌✠✈✡ ❞♦s ♣ró✲

♣r✠♦s ❝♦♥s❡❧❤♦s ♦✉ ♣♦r ♣r♦♣♦s✌✡s ❞✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❞✠✲

r❡✠✌♦ ♦✉ ❞❡ ❢ór✉♥s ❡ ❢r❡♥✌❡s ❞❡ ✡r✌✠❝✉❧✡çã♦ ❞❡ ór❣ã♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡✴

♦✉ ❡♥✌✠❞✡❞❡s s♦❝✠✡✠s✳
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✒r✌✳ ✸✸ ✜s ♣r♦❣r✡♠✡s ❡ ♣r♦✖❡✌♦s ❞❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞❡ ór❣ã♦s ❣♦✈❡r✲

♥✡♠❡♥✌✡✠s ❡ ❡♥✌✠❞✡❞❡s s♦❝✠✡✠s q✉❡ ❞❡✈✡♠ s❡r ❢✠♥✡♥❝✠✡❞♦s ❝♦♠ r❡❝✉rs♦s

♣ú❜❧✠❝♦s ❞♦s ❢✉♥❞♦s ♣✡r✡ ♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡✈❡✲

rã♦ s❡r ♦❜r✠❣✡✌♦r✠✡♠❡♥✌❡ ✡♥✡❧✠s✡❞♦s ❡ ✡♣r♦✈✡❞♦s✱ ♣r❡✈✠✡♠❡♥✌❡✱ ♣❡❧♦s

❝♦♥s❡❧❤♦s r❡s♣❡❝✌✠✈♦s✳

✒r✌✳ ✸✹➸ ✎s✌✡ r❡s♦❧✉çã♦ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞✡ s✉✡ ♣✉❜❧✠❝✡çã♦✳



✷✾✵ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✁✂✄✞▲❯➬✝✞ ☎� ✞✟✆✝ ✥✂ ✞✥ ✥✂�❆✁➬✞ ✥✂ �✄✞✄✂

✭❈✞☎❆☎✥❆�

❉✐s♣õ❡ s♦✠r❡ ♦s ♣❛r♦❡❡tr♦s ♣❛r❛ ❛ ❝r✐❛✲
çã♦ ❡ ❢✉♥❝✐♦♥❛❡❡♥t♦ ☛♦s ☞♦♥s❡❧❤♦s ❚✉✲
t❡❧❛r❡s ♥♦ ✥r❛s✐❧✱ ❡ ☛á ♦✉tr❛s ♣r♦✈✐☛ê♥✲
❝✐❛s✳

✜ ✤✣✢✜✌✚✢✙✘✢ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✒✜ ✚✌✣✢✌✘✒✜
✚✍ ✓✣✌✍✙✑✍ ✢ ✚✒ ✍✚✒✔✢✜✓✢✙✘✢ ✲ ✓✒✙✍✙✚✍✱ ♥♦ ✉s♦ ❞❡

s✉✡s ✡✌r✠❜✉✠çõ❡s ❧❡❣✡✠s✱ ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ✡♦s ✡r✌✠❣♦s ✗✔ ✡ ✸✕ ❞♦ s❡✉

❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ❡ às ❞❡❧✠❜❡r✡çõ❡s ❞✡ ✕✔✗➟ ✒ss❡♠❜❧é✠✡ ✜r❞✠♥ár✠✡✱

r❡✡❧✠③✡❞✡ ♥♦ ❞✠✡ ✕✼ ❞❡ ♠✡rç♦ ❞❡ ✗✵✕✵✱ ✟♦♥s✠❞❡r✡♥❞♦ q✉❡ ♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ❝♦♥s✌✠✌✉✠✲s❡ ♥✉♠ ór❣ã♦ ❡ss❡♥❝✠✡❧ ❞♦ ✍✠s✌❡♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s

❉✠r❡✠✌♦s ✭❛❡s♦❧✉çã♦ ♥➸ ✕✕✸ ❞♦ ✟✜✘✒✘❉✒✮✱ ✌❡♥❞♦ s✠❞♦ ❝♦♥❝❡❜✠❞♦

♣❡❧✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ✕✾✾✵✱ ♣✡r✡ ❞❡s✖✉❞✠❝✠✡❧✠③✡r ❡ ✡❣✠❧✠③✡r

♦ ✡✌❡♥❞✠♠❡♥✌♦ ♣r❡s✌✡❞♦ à ♣♦♣✉❧✡çã♦ ✠♥❢✡♥✌♦✲✖✉✈❡♥✠❧❀

✟♦♥s✠❞❡r✡♥❞♦ q✉❡ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ♦s ✟♦♥s❡❧❤♦s ♦✉♥✠❝✠♣✡❧ ❡

❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ sã♦ ❢r✉✌♦ ❞❡ ✠♥✌❡♥✲

s✡ ♠♦❜✠❧✠③✡çã♦ ❞✡ s♦❝✠❡❞✡❞❡ ❜r✡s✠❧❡✠r✡ ♥♦ ❝♦♥✌❡①✌♦ ❞❡ ❧✉✌✡ ♣❡❧✡s ❧✠❜❡r✲

❞✡❞❡s ❞❡♠♦❝rá✌✠❝✡s✱ q✉❡ ❜✉s❝✡♠ ❡❢❡✌✠✈✡r ✡ ❝♦♥s♦❧✠❞✡çã♦ ❞♦ ✍✠s✌❡♠✡ ❞❡

✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ ✡ ✠♠♣❧❡♠❡♥✌✡çã♦

❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s ♥♦ ♣❧✡♥♦ ♠✉♥✠❝✠♣✡❧❀

✟♦♥s✠❞❡r✡♥❞♦ q✉❡ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r é ór❣ã♦ ❡ss❡♥❝✠✡❧ ♣✡r✡ ♦ ✍✠s✌❡✲

♠✡ ❞❡ ✙✡r✡♥✌✠✡ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♥✡ ❡s✌r✉✌✉r✡

❞♦s♦✉♥✠❝í♣✠♦s ❡ ❞✡s r❡❣✠õ❡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧❀

✟♦♥s✠❞❡r✡♥❞♦ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ❢♦r✌✡❧❡❝✠♠❡♥✌♦ ❞♦s ♣r✠♥❝í♣✠♦s ❝♦♥s✲

✌✠✌✉❝✠♦♥✡✠s ❞✡ ❞❡s❝❡♥✌r✡❧✠③✡çã♦ ♣♦❧í✌✠❝♦✲✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞✡ ♣♦❧í✌✠❝✡ ❞❡

♣r♦✌❡çã♦✱ ♣r♦♠♦çã♦ ❡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❡

✡ ✠♠♣♦r✌â♥❝✠✡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♥✡ ❝♦♥s♦❧✠❞✡çã♦ ❞✡ ♣r♦✌❡çã♦ ✠♥✌❡✲

❣r✡❧ ✠♥❢✡♥✌♦✲✖✉✈❡♥✠❧ ❡♠ â♠❜✠✌♦ ♠✉♥✠❝✠♣✡❧ ❡ ❞✠s✌r✠✌✡❧❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾✶

✟♦♥s✠❞❡r✡♥❞♦ ♦s ♣r✠♥❝í♣✠♦s ❢✉♥❞✡♠❡♥✌✡✠s ❞✡ ❛❡♣ú❜❧✠❝✡ ✛❡❞❡r✡✌✠✈✡ ❞♦

❧r✡s✠❧✱ ❡♠ ❡s♣❡❝✠✡❧ ✡ ♣r❡✈✡❧ê♥❝✠✡ ❞♦s ❞✠r❡✠✌♦s ❤✉♠✡♥♦s ❝♦♠♦ ❢♦r♠✡ ❞❡

✡❢✠r♠✡çã♦ ❞❡ ✈✡❧♦r❡s ❝♦♠♦ ✡ ❞✠✈❡rs✠❞✡❞❡✱ ✡ ♣❧✉r✡❧✠❞✡❞❡ ❡ ✡ ❞✠❣♥✠❞✡❞❡

❞✡ ♣❡ss♦✡ ❤✉♠✡♥✡❀

✟♦♥s✠❞❡r✡♥❞♦ ✡ ✡✌r✠❜✉✠çã♦ ❞♦ ✟✜✘✒✘❉✒ ❞❡ ❡s✌✡❜❡❧❡❝❡r ❞✠r❡✌r✠③❡s ❡

♥♦r♠✡s ❣❡r✡✠s q✉✡♥✌♦ à ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s✲

❝❡♥✌❡ ♥♦ q✉❡ s❡ r❡❢❡r❡ ✡♦ ♣✡♣❡❧ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r❀

✟♦♥s✠❞❡r✡♥❞♦ ♦s r❡s✉❧✌✡❞♦s ❞✡ ✚❡sq✉✠s✡ ✢✟♦♥❤❡❝❡♥❞♦ ✡ ❛❡✡❧✠❞✡❞❡➈

✭✟✜✘✒✘❉✒✱ ✗✵✵✻✮✱ q✉❡ r❡✈❡❧✡ ✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡✲

r❡s ❡♠ ❝❡r❝✡ ❞❡ ✕✵✪ ❞♦s ♦✉♥✠❝í♣✠♦s ❜r✡s✠❧❡✠r♦s ❡ ❣r✡✈❡s ❞❡❢✠❝✠ê♥❝✠✡s

♥♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞✡ ♠✡✠♦r✠✡ ❞♦s ✖á ❝♦♥s✌✠✌✉í❞♦s❀

✟♦♥s✠❞❡r✡♥❞♦ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ✡✌✉✡❧✠③✡çã♦ ❞✡ ❛❡s♦❧✉çã♦ ♥➸ ✼✺✱ ❞❡

✗✗ ❞❡ ♦✉✌✉❜r♦ ❞❡ ✗✵✵✕✱ ❞♦ ✟✜✘✒✘❉✒✱ q✉❡ ❡s✌✡❜❡❧❡❝❡ ♦s ♣r✠♠❡✠r♦s

♣✡râ♠❡✌r♦s ❞❡ ❝r✠✡çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s ❡♠

✌♦❞♦ ♦ ❧r✡s✠❧❀

❛❡s♦❧✈❡✿

✒r✌✳ ✕➸ ✎s✌✡ ❛❡s♦❧✉çã♦ ❡s✌✡❜❡❧❡❝❡ ♣✡râ♠❡✌r♦s ♣✡r✡ ✡ ❝r✠✡çã♦ ❡ ♦ ❢✉♥✲

❝✠♦♥✡♠❡♥✌♦ ❞♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s ❡♠ ✌♦❞♦ ♦ ✌❡rr✠✌ór✠♦ ♥✡❝✠♦♥✡❧✱

♥♦s ✌❡r♠♦s ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✸ ❞❡ ✖✉❧❤♦ ❞❡ ✕✾✾✵✱ q✉❡ ❞✠s♣õ❡ s♦❜r❡

♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡ ❞á ♦✉✌r✡s ♣r♦✈✠❞ê♥❝✠✡s✳

❈�✁✂✄☎✆✝ ✞

❉❛♦r✐❛çã♦ ❡ ☛❛s❛♥✉✟❡♥çã♦ ☛♦s♦♦♥s❡❧❤♦s�✉✟❡❧❛r❡s

✒r✌✳ ✗➸ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r é ♦ ór❣ã♦ ♠✉♥✠❝✠♣✡❧ ♦✉ ❞✠s✌r✠✌✡❧ ❞❡ ❞❡❢❡s✡

❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ♣r❡✈✠s✌♦ ♥✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡

✕✾✾✵ ❡ ♥✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✳

✒r✌✳ ✸➸ ✎♠ ❝✡❞✡♦✉♥✠❝í♣✠♦ ❡ ♥♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❤✡✈❡rá✱ ♥♦ ♠í♥✠♠♦✱

✉♠ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❝♦♠♦ ór❣ã♦ ❞✡ ✡❞♠✠♥✠s✌r✡çã♦ ♣ú❜❧✠❝✡ ❧♦❝✡❧✳

➜ ✕➸ ✚✡r✡ ✡ss❡❣✉r✡r ✡ ❡q✉✠❞✡❞❡ ❞❡ ✡❝❡ss♦✱ ❝✡❜❡rá ✡♦s♦✉♥✠❝í♣✠♦s ❡ ✡♦

❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ❝r✠✡r ❡ ♠✡♥✌❡r ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s✱ ♦❜s❡r✈✡❞✡✱ ♣r❡✲



✷✾✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

❢❡r❡♥❝✠✡❧♠❡♥✌❡✱ ✡ ♣r♦♣♦rçã♦ ♠í♥✠♠✡ ❞❡ ✉♠ ✟♦♥s❡❧❤♦ ♣✡r✡ ❝✡❞✡ ❝❡♠

♠✠❧ ❤✡❜✠✌✡♥✌❡s✳

➜ ✗➸ ✳✉✡♥❞♦ ❤♦✉✈❡r ♠✡✠s ❞❡ ✉♠ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡♠ ✉♠ ♦✉♥✠❝í✲

♣✠♦✱ ❝✡❜❡rá ✡ ❡s✌❡ ❞✠s✌r✠❜✉í✲❧♦s ❝♦♥❢♦r♠❡ ✡ ❝♦♥❢✠❣✉r✡çã♦ ❣❡♦❣rá❢✠❝✡ ❡

✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞✡ ❧♦❝✡❧✠❞✡❞❡✱ ✡ ♣♦♣✉❧✡çã♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s

❡ ✡ ✠♥❝✠❞ê♥❝✠✡ ❞❡ ✈✠♦❧✡çõ❡s ✡ s❡✉s ❞✠r❡✠✌♦s✱ ✡ss✠♠ ❝♦♠♦ ♦s ✠♥❞✠❝✡❞♦r❡s

s♦❝✠✡✠s✳

➜ ✸➸ ✟✡❜❡ à ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ✡ ❞❡❢✠♥✠çã♦ ❞✡ ár❡✡ ❞❡ ✡✌✉✡çã♦ ❞❡ ❝✡❞✡

✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❞❡✈❡♥❞♦ s❡r✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡✱ ❝r✠✡❞♦ ✉♠ ✟♦♥s❡✲

❧❤♦ ☛✉✌❡❧✡r ♣✡r✡ ❝✡❞✡ r❡❣✠ã♦✱ ❝✠r❝✉♥s❝r✠çã♦ ✡❞♠✠♥✠s✌r✡✌✠✈✡ ♦✉ ♠✠❝r♦r✲

r❡❣✠ã♦✱ ♦❜s❡r✈✡❞♦s ♦s ♣✡râ♠❡✌r♦s ✠♥❞✠❝✡❞♦s ♥♦ ➜ ✕➸ ❡ ♥♦ ➜ ✗➸✳

✒r✌✳ ✹➸ ✒ ✓❡✠ ✜rç✡♠❡♥✌ár✠✡ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞❡✈❡rá✱ ♣r❡❢❡✲

r❡♥❝✠✡❧♠❡♥✌❡✱ ❡s✌✡❜❡❧❡❝❡r ❞♦✌✡çã♦ ❡s♣❡❝í❢✠❝✡ ♣✡r✡ ✠♠♣❧✡♥✌✡çã♦✱ ♠✡♥✉✲

✌❡♥çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s ❡ ❝✉s✌❡✠♦ ❞❡ s✉✡s

✡✌✠✈✠❞✡❞❡s✳

➜ ✕➸ ✚✡r✡ ✡ ❢✠♥✡❧✠❞✡❞❡ ❞♦ ❝✡♣✉✌✱ ❞❡✈❡♠ s❡r ❝♦♥s✠❞❡r✡❞✡s ✡s s❡❣✉✠♥✌❡s

❞❡s♣❡s✡s✿

✡✮ ❝✉s✌❡✠♦ ❝♦♠ ♠♦❜✠❧✠ár✠♦✱ á❣✉✡✱ ❧✉③✱ ✌❡❧❡❢♦♥❡ ❢✠①♦ ❡ ♠ó✈❡❧✱ ✠♥✌❡r✲

♥❡✌✱ ❝♦♠♣✉✌✡❞♦r❡s✱ ❢✡① ❡ ♦✉✌r♦s❀

❜✮ ❢♦r♠✡çã♦ ❝♦♥✌✠♥✉✡❞✡ ♣✡r✡ ♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r❀

❝✮ ✟✉s✌❡✠♦ ❞❡ ❞❡s♣❡s✡s ❞♦s ❝♦♥s❡❧❤❡✠r♦s ✠♥❡r❡♥✌❡s ✡♦ ❡①❡r❝í❝✠♦ ❞❡

s✉✡s ✡✌r✠❜✉✠çõ❡s

❞✮ ❡s♣✡ç♦ ✡❞❡q✉✡❞♦ ♣✡r✡ ✡ s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ s❡✖✡ ♣♦r ♠❡✠♦

❞❡ ✡q✉✠s✠çã♦✱ s❡✖✡ ♣♦r ❧♦❝✡çã♦✱ ❜❡♠ ❝♦♠♦ s✉✡ ♠✡♥✉✌❡♥çã♦❀

❡✮ ✌r✡♥s♣♦r✌❡ ✡❞❡q✉✡❞♦✱ ♣❡r♠✡♥❡♥✌❡ ❡ ❡①❝❧✉s✠✈♦ ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞✡

❢✉♥çã♦✱ ✠♥❝❧✉✠♥❞♦ s✉✡ ♠✡♥✉✌❡♥çã♦❀ ❡ s❡❣✉r✡♥ç✡ ❞✡ s❡❞❡ ❡ ❞❡ ✌♦❞♦

♦ s❡✉ ♣✡✌r✠♠s♥✠♦✳

➜ ✗➸ ✘✡ ❤✠♣ó✌❡s❡ ❞❡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ ❧❡✠ ❧♦❝✡❧ q✉❡ ✡✌❡♥❞✡ ♦s ❢✠♥s ❞♦

❝✡♣✉✌ ♦✉ s❡✉ ❞❡s❝✉♠♣r✠♠❡♥✌♦✱ ♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾✸

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦✉ q✉✡❧q✉❡r

❝✠❞✡❞ã♦ ♣♦❞❡rá r❡q✉❡r❡r ✡♦s ✚♦❞❡r❡s ✎①❡❝✉✌✠✈♦ ❡ ✓❡❣✠s❧✡✌✠✈♦✱ ✡ss✠♠

❝♦♠♦ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❝♦♠♣❡✌❡♥✌❡✱ ✡ ✡❞♦çã♦ ❞✡s ♠❡❞✠❞✡s ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡s ❡ ✖✉❞✠❝✠✡✠s ❝✡❜í✈❡✠s✳

➜ ✸➸ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡rá✱ ❞❡ ♣r❡❢❡rê♥❝✠✡✱ s❡r ✈✠♥❝✉❧✡❞♦ ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡♠❡♥✌❡ ✡♦ ór❣ã♦ ❞✡ ✡❞♠✠♥✠s✌r✡çã♦ ♠✉♥✠❝✠♣✡❧ ♦✉✱ ♥✡ ✠♥❡①✠s✲

✌ê♥❝✠✡ ❞❡s✌❡✱ ✡♦ ✙✡❜✠♥❡✌❡ ❞♦ ✚r❡❢❡✠✌♦ ♦✉ ✡♦ ✙♦✈❡r♥✡❞♦r✱ ❝✡s♦ s❡✖✡ ❞♦

❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✳

➜ ✹➸ ✟✡❜❡ ✡♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ❞♦✌✡r ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡ ❡q✉✠♣❡

✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞❡ ✡♣♦✠♦✳

➜ ✺➸ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♣♦❞❡rá r❡q✉✠s✠✌✡r s❡r✈✠ç♦s ❡ ✡ss❡ss♦r✠✡ ♥✡s

ár❡✡s ❞❡ ❡❞✉❝✡çã♦✱ s✡ú❞❡✱ ✡ss✠s✌ê♥❝✠✡ s♦❝✠✡❧✱ ❞❡♥✌r❡ ♦✉✌r✡s✱ ❝♦♠ ✡ ❞❡✲

✈✠❞✡ ✉r❣ê♥❝✠✡✱ ❞❡ ❢♦r♠✡ ✡ ✡✌❡♥❞❡r ✡♦ ❞✠s♣♦s✌♦ ♥♦s ✡r✌s✳ ✹➸✱ ♣✡rá❣r✡❢♦

ú♥✠❝♦✱ ❡ ✕✸✻✱ ✠♥❝✠s♦ ✏✏✏✱ ✡❧í♥❡✡ ✢✡➈✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✳

➜ ✻➸ ✛✠❝✡ ✈❡❞✡❞♦ ♦ ✉s♦ ❞♦s r❡❝✉rs♦s ❞♦ ✛✉♥❞♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧

❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ♣✡r✡ ♦s ❢✠♥s ♣r❡✈✠s✌♦s ♥❡s✌❡

✡r✌✠❣♦✱ ❡①❝❡✌♦ ♣✡r✡ ✡ ❢♦r♠✡çã♦ ❡ ✡ q✉✡❧✠❢✠❝✡çã♦ ❢✉♥❝✠♦♥✡❧ ❞♦s ✟♦♥s❡✲

❧❤❡✠r♦s ☛✉✌❡❧✡r❡s✳

❈�✁✂✄☎✆✝ ✞✞

❉♦ ♦r♦❝❡ss♦ ☛❡♦s❝♦❧❤❛ ☛♦ss❡♠❜r♦s ☛♦♦♦♥s❡❧❤♦�✉✟❡❧❛r

✒r✌✳ ✺➸ ✜ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✲

✈❡rá✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡✱ ♦❜s❡r✈✡r ✡s s❡❣✉✠♥✌❡s ❞✠r❡✌r✠③❡s✿

✏ ✲ ❡❧❡✠çã♦ ♠❡❞✠✡♥✌❡ s✉❢rá❣✠♦ ✉♥✠✈❡rs✡❧ ❡ ❞✠r❡✌♦✱ ♣❡❧♦ ✈♦✌♦ ❢✡❝✉❧✲

✌✡✌✠✈♦ ❡ s❡❝r❡✌♦ ❞♦s ❡❧❡✠✌♦r❡s ❞♦ r❡s♣❡❝✌✠✈♦♦✉♥✠❝í♣✠♦ ♦✉ ❉✠s✌r✠✌♦

✛❡❞❡r✡❧✱ ❡♠ ♣r♦❝❡ss♦ ✡ s❡r r❡❣✉❧✡♠❡♥✌✡❞♦ ❡ ❝♦♥❞✉③✠❞♦ ♣❡❧♦ ✟♦♥✲

s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡❀

✏✏ ✲ ❝✡♥❞✠❞✡✌✉r✡ ✠♥❞✠✈✠❞✉✡❧✱ ♥ã♦ s❡♥❞♦ ✡❞♠✠✌✠❞✡ ✡ ❝♦♠♣♦s✠çã♦ ❞❡

❝❤✡♣✡s❀ ❡



✷✾✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✏✏✏ ✲ ❢✠s❝✡❧✠③✡çã♦ ♣❡❧♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

✒r✌✳ ✻➸ ✜s ❝✡♥❞✠❞✡✌♦s ♠✡✠s ✈♦✌✡❞♦s s❡rã♦ ♥♦♠❡✡❞♦s ✟♦♥s❡❧❤❡✠r♦s ☛✉✲

✌❡❧✡r❡s ✌✠✌✉❧✡r❡s ❡ ♦s ❞❡♠✡✠s s❡rã♦ ❝♦♥s✠❞❡r✡❞♦s s✉♣❧❡♥✌❡s✱ ♣❡❧✡ ♦r❞❡♠

❞❡❝r❡s❝❡♥✌❡ ❞❡ ✈♦✌✡çã♦✳

➜ ✕➸ ✜ ♠✡♥❞✡✌♦ s❡rá ❞❡ ✌rês ✡♥♦s✱ ♣❡r♠✠✌✠❞✡ ✉♠✡ r❡❝♦♥❞✉çã♦✱ ♠❡✲

❞✠✡♥✌❡ ♥♦✈♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡✳

➜ ✗➸ ✜ ❝♦♥s❡❧❤❡✠r♦ ✌✉✌❡❧✡r ✌✠✌✉❧✡r q✉❡ ✌✠✈❡r ❡①❡r❝✠❞♦ ♦ ❝✡r❣♦ ♣♦r ♣❡rí✲

♦❞♦ ❝♦♥s❡❝✉✌✠✈♦ s✉♣❡r✠♦r ✡ ✉♠ ♠✡♥❞✡✌♦ ❡ ♠❡✠♦ ♥ã♦ ♣♦❞❡rá ♣✡r✌✠❝✠♣✡r

❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ s✉❜s❡qq❡♥✌❡✳

✒r✌✳ ✼➸ ✟✡❜❡rá ✡♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❝♦♠ ✡ ✡♥✌❡❝❡❞ê♥❝✠✡ ❞❡✈✠❞✡✱ r❡❣✉❧✡♠❡♥✌✡r

♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♠❡❞✠✡♥✲

✌❡ r❡s♦❧✉çã♦ ❡s♣❡❝í❢✠❝✡✱ ♦❜s❡r✈✡❞✡s ✡s ❞✠s♣♦s✠çõ❡s ❝♦♥✌✠❞✡s ♥✡ ✓❡✠ ♥➸

✔✳✵✻✾✱ ❞❡ ✕✾✾✵✱ ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ r❡❧✡✌✠✈✡ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ♥✡s

❞✠r❡✌r✠③❡s ❡s✌✡❜❡❧❡❝✠❞✡s ♥✡ ♣r❡s❡♥✌❡ ❛❡s♦❧✉çã♦✳

➜ ✕➸ ✒ r❡s♦❧✉çã♦ r❡❣✉❧✡♠❡♥✌✡❞♦r✡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞❡✈❡rá ♣r❡✲

✈❡r✱ ❞❡♥✌r❡ ♦✉✌r✡s ❞✠s♣♦s✠çõ❡s✿

✡✮ ♦ ❝✡❧❡♥❞ár✠♦ ❝♦♠ ✡s ❞✡✌✡s ❡ ♦s ♣r✡③♦s ♣✡r✡ r❡❣✠s✌r♦ ❞❡ ❝✡♥❞✠❞✡✲

✌✉r✡s✱ ✠♠♣✉❣♥✡çõ❡s✱ r❡❝✉rs♦s ❡ ♦✉✌r✡s ❢✡s❡s ❞♦ ❝❡r✌✡♠❡✱ ❞❡ ❢♦r♠✡

q✉❡ ♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ s❡ ✠♥✠❝✠❡ ♥♦ ♠í♥✠♠♦ s❡✠s ♠❡s❡s ✡♥✌❡s

❞♦ ✌ér♠✠♥♦ ❞♦ ♠✡♥❞✡✌♦ ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡♠

❡①❡r❝í❝✠♦❀

❜✮ ✡ ❞♦❝✉♠❡♥✌✡çã♦ ✡ s❡r ❡①✠❣✠❞✡ ❞♦s ❝✡♥❞✠❞✡✌♦s✱ ❝♦♠♦ ❢♦r♠✡ ❞❡

❝♦♠♣r♦✈✡r ♦ ♣r❡❡♥❝❤✠♠❡♥✌♦ ❞♦s r❡q✉✠s✠✌♦s ♣r❡✈✠s✌♦s ♥♦ ✡r✌✳ ✕✸✸

❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵❀

❝✮ ✡s r❡❣r✡s ❞❡ ❝✡♠♣✡♥❤✡✱ ❝♦♥✌❡♥❞♦ ✡s ❝♦♥❞✉✌✡s ♣❡r♠✠✌✠❞✡s ❡ ✈❡❞✡✲

❞✡s ✡♦s ❝✡♥❞✠❞✡✌♦s✱ ❝♦♠ ✡s r❡s♣❡❝✌✠✈✡s s✡♥çõ❡s❀ ❡

❞✮ ✡ ❝r✠✡çã♦ ❡ ❝♦♠♣♦s✠çã♦ ❞❡ ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡♥❝✡rr❡❣✡❞✡ ❞❡

r❡✡❧✠③✡r ♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾✺

➜ ✗➸ ✒ r❡s♦❧✉çã♦ r❡❣✉❧✡♠❡♥✌✡❞♦r✡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ♣✡r✡ ♦ ✟♦♥✲

s❡❧❤♦ ☛✉✌❡❧✡r ♥ã♦ ♣♦❞❡rá ❡s✌✡❜❡❧❡❝❡r ♦✉✌r♦s r❡q✉✠s✠✌♦s ✡❧é♠ ❞✡q✉❡❧❡s

❡①✠❣✠❞♦s ❞♦s ❝✡♥❞✠❞✡✌♦s ♣❡❧✡ ✓❡✠ ♥➸ ✔✳✵✻✾ ❞❡ ✕✾✾✵✱ ❡ ♣❡❧✡ ❧❡❣✠s❧✡çã♦

❧♦❝✡❧ ❝♦rr❡❧✡✌✡✳

➜ ✸➸ ✒ r❡❧✡çã♦ ❞❡ ❝♦♥❞✉✌✡s ✠❧í❝✠✌✡s ❡ ✈❡❞✡❞✡s s❡❣✉✠rá ♦ ❞✠s♣♦s✌♦ ♥✡

❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ❝♦♠ ✡ ✡♣❧✠❝✡çã♦ ❞❡ s✡♥çõ❡s ❞❡ ♠♦❞♦ ✡ ❡✈✠✌✡r ♦ ✡❜✉s♦

❞♦ ♣♦❞❡r ♣♦❧í✌✠❝♦✱ ❡❝♦♥s♠✠❝♦✱ r❡❧✠❣✠♦s♦✱ ✠♥s✌✠✌✉❝✠♦♥✡❧ ❡ ❞♦s ♠❡✠♦s ❞❡

❝♦♠✉♥✠❝✡çã♦✱ ❞❡♥✌r❡ ♦✉✌r♦s✳

➜ ✹➸ ✜ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá ❡♥✈✠❞✡r ❡s❢♦rç♦s ♣✡r✡ q✉❡ ♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡

♦❝♦rr✡✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡✱ ♥♦ ♣r✠♠❡✠r♦ s❡♠❡s✌r❡ ❞♦ ✡♥♦✱ ❞❡ ♠♦❞♦ ✡

❡✈✠✌✡r ❝♦✠♥❝✠❞ê♥❝✠✡ ❝♦♠ ✡s ❡❧❡✠çõ❡s ❣❡r✡✠s ❡ ❡s✌❡✖✡ ❢✠♥✡❧✠③✡❞♦✱ ♥♦ ♠í♥✠✲

♠♦✱ ✌r✠♥✌✡ ❞✠✡s ✡♥✌❡s ❞♦ ✌ér♠✠♥♦ ❞♦ ♠✡♥❞✡✌♦ ❞♦s ✟♦♥s❡❧❤❡✠r♦s ☛✉✌❡✲

❧✡r❡s ❡♠ ❡①❡r❝í❝✠♦✳

➜ ✺➸ ✟✡❜❡ ✡♦♦✉♥✠❝í♣✠♦ ♦✉ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ♦ ❝✉s✌❡✠♦ ❞❡ ✌♦❞✡s ✡s ❞❡s✲

♣❡s✡s ❞❡❝♦rr❡♥✌❡s ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r✳

✒r✌✳ ✔➸ ✟✡❜❡rá ✡♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❝♦♥❢❡r✠r ✡♠♣❧✡ ♣✉❜❧✠❝✠❞✡❞❡ ✡♦ ♣r♦❝❡ss♦ ❞❡

❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ♣✡r✡ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♠❡❞✠✡♥✌❡ ♣✉❜❧✠❝✡çã♦

❞❡ ❡❞✠✌✡❧ ❞❡ ❝♦♥✈♦❝✡çã♦ ❞♦ ♣❧❡✠✌♦ ♥♦ ❞✠ár✠♦ ♦❢✠❝✠✡❧ ❞♦ ♦✉♥✠❝í♣✠♦✱ ❞♦

❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱ ♦✉ ♠❡✠♦ ❡q✉✠✈✡❧❡♥✌❡✱ ✡❢✠①✡çã♦ ❡♠ ❧♦❝✡✠s ❞❡ ✡♠♣❧♦

✡❝❡ss♦ ✡♦ ♣ú❜❧✠❝♦✱ ❝❤✡♠✡❞✡s ♥✡ rá❞✠♦✱ ✖♦r♥✡✠s ❡ ♦✉✌r♦s ♠❡✠♦s ❞❡ ❞✠✲

✈✉❧❣✡çã♦✳

➜ ✕➸ ✜ ❡❞✠✌✡❧ ❝♦♥✌❡rá✱ ❞❡♥✌r❡ ♦✉✌r♦s✱ ♦s r❡q✉✠s✠✌♦s ❧❡❣✡✠s à ❝✡♥❞✠❞✡✌✉r✡✱

✡ r❡❧✡çã♦ ❞❡ ❞♦❝✉♠❡♥✌♦s ✡ s❡r❡♠ ✡♣r❡s❡♥✌✡❞♦s ♣❡❧♦s ❝✡♥❞✠❞✡✌♦s✱ r❡❣r✡s

❞✡ ❝✡♠♣✡♥❤✡ ❡ ♦ ❝✡❧❡♥❞ár✠♦ ❞❡ ✌♦❞✡s ✡s ❢✡s❡s ❞♦ ❝❡r✌✡♠❡✳

➜ ✗➸ ✒ ❞✠✈✉❧❣✡çã♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞❡✈❡rá s❡r ✡❝♦♠♣✡♥❤✡❞✡ ❞❡

✠♥❢♦r♠✡çõ❡s s♦❜r❡ ♦ ♣✡♣❡❧ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ s♦❜r❡ ✡ ✠♠♣♦r✌â♥❝✠✡

❞✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡ ✌♦❞♦s ♦s ❝✠❞✡❞ã♦s✱ ♥✡ ❝♦♥❞✠çã♦ ❞❡ ❝✡♥❞✠❞✡✌♦s ♦✉

❡❧❡✠✌♦r❡s✱ s❡r✈✠♥❞♦ ❞❡ ✠♥s✌r✉♠❡♥✌♦ ❞❡ ♠♦❜✠❧✠③✡çã♦ ♣♦♣✉❧✡r ❡♠ ✌♦r♥♦



✷✾✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

❞✡ ❝✡✉s✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✱ ❝♦♥❢♦r♠❡ ❞✠s♣õ❡ ♦ ✡r✌✳ ✔✔✱ ✠♥❝✠s♦

✮✏✏✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✳

✒r✌✳ ✾➸ ✟♦♠♣❡✌❡ ✡♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✌♦♠✡r✱ ❝♦♠ ✡ ✡♥✌❡❝❡❞ê♥❝✠✡ ❞❡✈✠❞✡✱ ✡s

s❡❣✉✠♥✌❡s ♣r♦✈✠❞ê♥❝✠✡s ♣✡r✡ ✡ r❡✡❧✠③✡çã♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s

♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✿

✏ ✲ ♦❜✌❡r ✖✉♥✌♦ à ☞✉s✌✠ç✡ ✎❧❡✠✌♦r✡❧ ♦ ❡♠♣rés✌✠♠♦ ❞❡ ✉r♥✡s ❡❧❡✌rs♥✠✲

❝✡s✱ ❜❡♠ ❝♦♠♦ ❡❧✡❜♦r✡r ♦ s♦❢✌r✡r❡ r❡s♣❡❝✌✠✈♦✱ ♦❜s❡r✈✡❞✡s ✡s ❞✠s✲

♣♦s✠çõ❡s ❞✡s r❡s♦❧✉çõ❡s ✡♣❧✠❝á✈❡✠s ❡①♣❡❞✠❞✡s ♣❡❧♦ ☛r✠❜✉♥✡❧ ✍✉♣❡✲

r✠♦r ✎❧❡✠✌♦r✡❧ ❡ ☛r✠❜✉♥✡❧ ❛❡❣✠♦♥✡❧ ✎❧❡✠✌♦r✡❧ ❞✡ ❧♦❝✡❧✠❞✡❞❡❀

✏✏ ✲ ❡♠ ❝✡s♦ ❞❡ ✠♠♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ ♦❜✌❡♥çã♦ ❞❡ ✉r♥✡s ❡❧❡✌rs♥✠❝✡s✱

♦❜✌❡r ✖✉♥✌♦ à ☞✉s✌✠ç✡ ✎❧❡✠✌♦r✡❧ ♦ ❡♠♣rés✌✠♠♦ ❞❡ ✉r♥✡s ❝♦♠✉♥s ❡ ♦

❢♦r♥❡❝✠♠❡♥✌♦ ❞✡s ❧✠s✌✡s ❞❡ ❡❧❡✠✌♦r❡s ✡ ❢✠♠ ❞❡ q✉❡ ✈♦✌✡çã♦ s❡✖✡ ❢❡✠✌✡

♠✡♥✉✡❧♠❡♥✌❡❀ ❡

✏✏✏ ✲ ❣✡r✡♥✌✠r ♦ ❢á❝✠❧ ✡❝❡ss♦ ✡♦s ❧♦❝✡✠s ❞❡ ✈♦✌✡çã♦✱ ❞❡ ♠♦❞♦ q✉❡

s❡✖✡♠ ✡q✉❡❧❡s ♦♥❞❡ s❡ ♣r♦❝❡ss❡ ✡ ❡❧❡✠çã♦ ❝♦♥❞✉③✠❞✡ ♣❡❧✡ ☞✉s✌✠ç✡

✎❧❡✠✌♦r✡❧ ♦✉ ❡s♣✡ç♦s ♣ú❜❧✠❝♦s ♦✉ ❝♦♠✉♥✠✌ár✠♦s✱ ♦❜s❡r✈✡❞✡ ✡ ❞✠✈✠sã♦

✌❡rr✠✌♦r✠✡❧ ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✕✵✳ ✜ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá ❞❡❧❡❣✡r ✡ ✉♠✡ ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧✱ ❞❡

❝♦♠♣♦s✠çã♦ ♣✡r✠✌ár✠✡ ❡♥✌r❡ ❝♦♥s❡❧❤❡✠r♦s r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ❣♦✈❡r♥♦ ❡

❞✡ s♦❝✠❡❞✡❞❡ ❝✠✈✠❧✱ ✡ ❝♦♥❞✉çã♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦

✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❧♦❝✡❧✱ ♦❜s❡r✈✡❞♦s ♦s ♠❡s♠♦s ✠♠♣❡❞✠♠❡♥✌♦s ❧❡❣✡✠s

♣r❡✈✠s✌♦s ♥♦ ✡r✌✳ ✕✹ ❞❡s✌✡ ❛❡s♦❧✉çã♦✳

➜ ✕➸ ✒ ❝♦♠♣♦s✠çã♦✱ ✡ss✠♠ ❝♦♠♦ ✡s ✡✌r✠❜✉✠çõ❡s ❞✡ ❝♦♠✠ssã♦ r❡❢❡r✠❞✡ ♥♦

❝✡♣✉✌ ❞❡s✌❡ ✡r✌✠❣♦✱ ❞❡✈❡♠ ❝♦♥s✌✡r ❞✡ r❡s♦❧✉çã♦ r❡❣✉❧✡♠❡♥✌✡❞♦r✡ ❞♦

♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡✳

➜ ✗➸ ✒ ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧ ❢✠❝✡rá ❡♥❝✡rr❡❣✡❞✡ ❞❡ ✡♥✡❧✠s✡r ♦s

♣❡❞✠❞♦s ❞❡ r❡❣✠s✌r♦ ❞❡ ❝✡♥❞✠❞✡✌✉r✡ ❡ ❞✡r ✡♠♣❧✡ ♣✉❜❧✠❝✠❞✡❞❡ à r❡❧✡çã♦

❞♦s ♣r❡✌❡♥❞❡♥✌❡s ✠♥s❝r✠✌♦s✱ ❢✡❝✉❧✌✡♥❞♦ ✡ q✉✡❧q✉❡r ❝✠❞✡❞ã♦ ✠♠♣✉❣♥✡r✱



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾✼

♥♦ ♣r✡③♦ ❞❡ ✺ ✭❝✠♥❝♦✮ ❞✠✡s ❝♦♥✌✡❞♦s ❞✡ ♣✉❜❧✠❝✡çã♦✱ ❝✡♥❞✠❞✡✌♦s q✉❡ ♥ã♦

✡✌❡♥❞✡♠ ♦s r❡q✉✠s✠✌♦s ❡①✠❣✠❞♦s✱ ✠♥❞✠❝✡♥❞♦ ♦s ❡❧❡♠❡♥✌♦s ♣r♦❜✡✌ór✠♦s✳

➜ ✸➸ ❉✠✡♥✌❡ ❞✡ ✠♠♣✉❣♥✡çã♦ ❞❡ ❝✡♥❞✠❞✡✌♦s ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡♠

r✡③ã♦ ❞♦ ♥ã♦ ♣r❡❡♥❝❤✠♠❡♥✌♦ ❞♦s r❡q✉✠s✠✌♦s ❧❡❣✡✠s ♦✉ ❞✡ ♣rá✌✠❝✡ ❞❡ ❝♦♥✲

❞✉✌✡s ✠❧í❝✠✌✡s ♦✉ ✈❡❞✡❞✡s✱ ❝✡❜❡ à ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧✿

✏ ✲ ♥♦✌✠❢✠❝✡r ♦s ❝✡♥❞✠❞✡✌♦s✱ ❝♦♥❝❡❞❡♥❞♦✲❧❤❡s ♣r✡③♦ ♣✡r✡ ✡♣r❡s❡♥✲

✌✡çã♦ ❞❡ ❞❡❢❡s✡❀ ❡

✏✏ ✲ r❡✡❧✠③✡r r❡✉♥✠ã♦ ♣✡r✡ ❞❡❝✠❞✠r ✡❝❡r❝✡ ❞✡ ✠♠♣✉❣♥✡çã♦ ❞✡ ❝✡♥❞✠✲

❞✡✌✉r✡✱ ♣♦❞❡♥❞♦✱ s❡ ♥❡❝❡ssár✠♦✱ ♦✉✈✠r ✌❡s✌❡♠✉♥❤✡s ❡✈❡♥✌✉✡❧♠❡♥✌❡

✡rr♦❧✡❞✡s✱ ❞❡✌❡r♠✠♥✡r ✡ ✖✉♥✌✡❞✡ ❞❡ ❞♦❝✉♠❡♥✌♦s ❡ ✡ r❡✡❧✠③✡çã♦ ❞❡

♦✉✌r✡s ❞✠❧✠❣ê♥❝✠✡s✳

➜ ✹➸ ❉✡s ❞❡❝✠sõ❡s ❞✡ ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧ ❝✡❜❡rá r❡❝✉rs♦ à ♣❧❡✲

♥ár✠✡ ❞♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡

❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ q✉❡ s❡ r❡✉♥✠rá✱ ❡♠ ❝✡rá✌❡r ❡①✌r✡♦r❞✠♥ár✠♦✱ ♣✡r✡ ❞❡❝✠✲

sã♦ ❝♦♠ ♦ ♠á①✠♠♦ ❞❡ ❝❡❧❡r✠❞✡❞❡✳

➜ ✺➸ ✎s❣♦✌✡❞✡ ✡ ❢✡s❡ r❡❝✉rs✡❧✱ ✡ ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧ ❢✡rá ♣✉✲

❜❧✠❝✡r ✡ r❡❧✡çã♦ ❞♦s ❝✡♥❞✠❞✡✌♦s ❤✡❜✠❧✠✌✡❞♦s✱ ❝♦♠ ❝ó♣✠✡ ✡♦ ♦✠♥✠s✌ér✠♦

✚ú❜❧✠❝♦✳

➜ ✻➸ ✟✡❜❡ ✡✠♥❞✡ à ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧✿

✏ ✲ r❡✡❧✠③✡r r❡✉♥✠ã♦ ❞❡s✌✠♥✡❞✡ ✡ ❞✡r ❝♦♥❤❡❝✠♠❡♥✌♦ ❢♦r♠✡❧ ❞✡s r❡✲

❣r✡s ❞✡ ❝✡♠♣✡♥❤✡ ✡♦s ❝✡♥❞✠❞✡✌♦s ❝♦♥s✠❞❡r✡❞♦s ❤✡❜✠❧✠✌✡❞♦s ✡♦ ♣❧❡✠✲

✌♦✱ q✉❡ ❢✠r♠✡rã♦ ❝♦♠♣r♦♠✠ss♦ ❞❡ r❡s♣❡✠✌á✲❧✡s✱ s♦❜ ♣❡♥✡ ❞❡ ✠♠♣♦s✠✲

çã♦ ❞✡s s✡♥çõ❡s ♣r❡✈✠s✌✡s ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧❀

✏✏ ✲ ❡s✌✠♠✉❧✡r ❡ ❢✡❝✠❧✠✌✡r ♦ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ❞❡ ♥♦✌í❝✠✡s ❞❡ ❢✡✌♦s

q✉❡ ❝♦♥s✌✠✌✉✡♠ ✈✠♦❧✡çã♦ ❞✡s r❡❣r✡s ❞❡ ❝✡♠♣✡♥❤✡ ♣♦r ♣✡r✌❡ ❞♦s

❝✡♥❞✠❞✡✌♦s ♦✉ à s✉✡ ♦r❞❡♠❀

✏✏✏ ✲ ✡♥✡❧✠s✡r ❡ ❞❡❝✠❞✠r✱ ❡♠ ♣r✠♠❡✠r✡ ✠♥s✌â♥❝✠✡ ✡❞♠✠♥✠s✌r✡✌✠✈✡✱ ♦s

♣❡❞✠❞♦s ❞❡ ✠♠♣✉❣♥✡çã♦ ❡ ♦✉✌r♦s ✠♥❝✠❞❡♥✌❡s ♦❝♦rr✠❞♦s ♥♦ ❞✠✡ ❞✡

✈♦✌✡çã♦❀



✷✾✽ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✏✮ ✲ ♣r♦✈✠❞❡♥❝✠✡r ✡ ❝♦♥❢❡❝çã♦ ❞✡s ❝é❞✉❧✡s ❞❡ ✈♦✌✡çã♦✱ ❝♦♥❢♦r♠❡

♠♦❞❡❧♦ ✡ s❡r ✡♣r♦✈✡❞♦❀

✮ ✲ ❡s❝♦❧❤❡r ❡ ❞✠✈✉❧❣✡r ♦s ❧♦❝✡✠s ❞❡ ✈♦✌✡çã♦❀

✮✏ ✲ s❡❧❡❝✠♦♥✡r✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ✖✉♥✌♦ ✡♦s ór❣ã♦s ♣ú❜❧✠❝♦s ♠✉✲

♥✠❝✠♣✡✠s✱ ♦s ♠❡sár✠♦s ❡ ❡s❝r✉✌✠♥✡❞♦r❡s✱ ❜❡♠ ❝♦♠♦ s❡✉s r❡s♣❡❝✌✠✈♦s

s✉♣❧❡♥✌❡s✱ q✉❡ s❡rã♦ ♣r❡✈✠✡♠❡♥✌❡ ♦r✠❡♥✌✡❞♦s s♦❜r❡ ❝♦♠♦ ♣r♦❝❡❞❡r

♥♦ ❞✠✡ ❞✡ ✈♦✌✡çã♦✱ ♥✡ ❢♦r♠✡ ❞✡ r❡s♦❧✉çã♦ r❡❣✉❧✡♠❡♥✌✡❞♦r✡ ❞♦ ♣❧❡✠✲

✌♦❀

✮✏✏ ✲ s♦❧✠❝✠✌✡r✱ ✖✉♥✌♦ ✡♦ ❝♦♠✡♥❞♦ ❞✡ ✚♦❧í❝✠✡ ♦✠❧✠✌✡r ♦✉ ✙✉✡r❞✡

♦✉♥✠❝✠♣✡❧ ❧♦❝✡❧✱ ✡ ❞❡s✠❣♥✡çã♦ ❞❡ ❡❢❡✌✠✈♦ ♣✡r✡ ❣✡r✡♥✌✠r ✡ ♦r❞❡♠ ❡

s❡❣✉r✡♥ç✡ ❞♦s ❧♦❝✡✠s ❞❡ ✈♦✌✡çã♦ ❡ ✡♣✉r✡çã♦❀

✮✏✏✏ ✲ ❞✠✈✉❧❣✡r✱ ✠♠❡❞✠✡✌✡♠❡♥✌❡ ✡♣ós ✡ ✡♣✉r✡çã♦✱ ♦ r❡s✉❧✌✡❞♦ ♦❢✠✲

❝✠✡❧ ❞✡ ✈♦✌✡çã♦❀ ❡

✏❳ ✲ r❡s♦❧✈❡r ♦s ❝✡s♦s ♦♠✠ss♦s✳

➜ ✼➸ ✜ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ s❡rá ♣❡ss♦✡❧♠❡♥✌❡ ♥♦✌✠❢✠❝✡❞♦✱ ❝♦♠ ✡ ✡♥✲

✌❡❝❡❞ê♥❝✠✡ ❞❡✈✠❞✡✱ ❞❡ ✌♦❞✡s ✡s r❡✉♥✠õ❡s ❞❡❧✠❜❡r✡✌✠✈✡s r❡✡❧✠③✡❞✡s ♣❡❧✡

❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧ ❡ ♣❡❧♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❜❡♠ ❝♦♠♦ ❞❡ ✌♦❞✡s ✡s ❞❡❝✠sõ❡s

♥❡❧✡s ♣r♦❢❡r✠❞✡s ❡ ❞❡ ✌♦❞♦s ♦s ✠♥❝✠❞❡♥✌❡s ✈❡r✠❢✠❝✡❞♦s ♥♦ ❞❡❝♦rr❡r ❞♦

❝❡r✌✡♠❡✳

✒r✌✳ ✕✕✳ ✚✡r✡ ✡ ❝✡♥❞✠❞✡✌✉r✡ ✡ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s❡rã♦ ❡①✠✲

❣✠❞♦s ♦s ❝r✠✌ér✠♦s ❞♦ ✡r✌✳ ✕✸✸ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✱ ✡❧é♠ ❞❡ ♦✉✌r♦s

r❡q✉✠s✠✌♦s ❡①♣r❡ss♦s ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ❡s♣❡❝í❢✠❝✡✳

➜ ✕➸ ✜s r❡q✉✠s✠✌♦s ✡❞✠❝✠♦♥✡✠s ❞❡✈❡♠ s❡r ❝♦♠♣✡✌í✈❡✠s ❝♦♠ ✡s ✡✌r✠❜✉✠çõ❡s

❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♦❜s❡r✈✡❞✡ ✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡✕✾✾✵ ❡ ✡ ❧❡❣✠s❧✡çã♦

♠✉♥✠❝✠♣✡❧ ♦✉ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✳

➜ ✗➸ ❉❡♥✌r❡ ♦s r❡q✉✠s✠✌♦s ✡❞✠❝✠♦♥✡✠s ♣✡r✡ ❝✡♥❞✠❞✡✌✉r✡ ✡ ♠❡♠❜r♦ ❞♦

✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✡ s❡r❡♠ ❡①✠❣✠❞♦s ♣❡❧✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✱ ❞❡✈❡♠ s❡r

❝♦♥s✠❞❡r✡❞✡s✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✷✾✾

✏ ✲ ✡ ❡①♣❡r✠ê♥❝✠✡ ♥✡ ♣r♦♠♦çã♦✱ ♣r♦✌❡çã♦ ❡ ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❞✡

❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

✏✏ ✲ ❢♦r♠✡çã♦ ❡s♣❡❝í❢✠❝✡ s♦❜r❡ ♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s✲

❝❡♥✌❡✱ s♦❜ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ❡ ✒❞♦❧❡s❝❡♥✌❡ ❧♦❝✡❧❀ ❡

✏✏✏ ✲ ❝♦♠♣r♦✈✡çã♦ ❞❡ ❝♦♥❝❧✉sã♦ ❞♦ ❡♥s✠♥♦ ❢✉♥❞✡♠❡♥✌✡❧✳

➜ ✸➸ ➸✡✈❡♥❞♦ ♣r❡✈✠sã♦ ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ é ✡❞♠✠ssí✈❡❧ ✡♣❧✠❝✡çã♦ ❞❡

♣r♦✈✡ ❞❡ ❝♦♥❤❡❝✠♠❡♥✌♦ s♦❜r❡ ♦ ❞✠r❡✠✌♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱

❞❡ ❝✡rá✌❡r ❡❧✠♠✠♥✡✌ór✠♦✱ ✡ s❡r ❢♦r♠✉❧✡❞✡ ♣♦r ✉♠✡ ❝♦♠✠ssã♦ ❡①✡♠✠♥✡✲

❞♦r✡ ❞❡s✠❣♥✡❞✡ ♣❡❧♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ✡ss❡❣✉r✡❞♦ ♣r✡③♦ ♣✡r✡ ✠♥✌❡r♣♦s✠çã♦ ❞❡ r❡✲

❝✉rs♦ ✖✉♥✌♦ à ❝♦♠✠ssã♦ ❡s♣❡❝✠✡❧ ❡❧❡✠✌♦r✡❧✱ ✡ ♣✡r✌✠r ❞✡ ❞✡✌✡ ❞✡ ♣✉❜❧✠❝✡çã♦

❞♦s r❡s✉❧✌✡❞♦s ♥♦ ❉✠ár✠♦ ✜❢✠❝✠✡❧ ❞♦♦✉♥✠❝í♣✠♦✱ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧ ♦✉

♠❡✠♦ ❡q✉✠✈✡❧❡♥✌❡✳

✒r✌✳ ✕✗✳ ✜ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ♣✡r✡ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦❝♦rr❡rá ❝♦♠

♦ ♥ú♠❡r♦ ♠í♥✠♠♦ ❞❡ ❞❡③ ♣r❡✌❡♥❞❡♥✌❡s ❞❡✈✠❞✡♠❡♥✌❡ ❤✡❜✠❧✠✌✡❞♦s✳

➜✕➸ ✟✡s♦ ♦ ♥ú♠❡r♦ ❞❡ ♣r❡✌❡♥❞❡♥✌❡s ❤✡❜✠❧✠✌✡❞♦s s❡✖✡ ✠♥❢❡r✠♦r ✡ ❞❡③✱ ♦

✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡ ♣♦❞❡rá s✉s♣❡♥❞❡r ♦ ✌râ♠✠✌❡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❡ r❡✡❜r✠r

♣r✡③♦ ♣✡r✡ ✠♥s❝r✠çã♦ ❞❡ ♥♦✈✡s ❝✡♥❞✠❞✡✌✉r✡s✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ❣✡r✡♥✌✠✡

❞❡ ♣♦ss❡ ❞♦s ♥♦✈♦s ❝♦♥s❡❧❤❡✠r♦s ✡♦ ✌ér♠✠♥♦ ❞♦ ♠✡♥❞✡✌♦ ❡♠ ❝✉rs♦✳

➜ ✗➸ ✎♠ q✉✡❧q✉❡r ❝✡s♦✱ ♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠✲

r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❞❡✈❡rá ❡♥✈✠❞✡r ❡s❢♦rç♦s ♣✡r✡ q✉❡ ♦

♥ú♠❡r♦ ❞❡ ❝✡♥❞✠❞✡✌♦s s❡✖✡ ♦ ♠✡✠♦r ♣♦ssí✈❡❧✱ ❞❡ ♠♦❞♦ ✡ ✡♠♣❧✠✡r ✡s ♦♣✲

çõ❡s ❞❡ ❡s❝♦❧❤✡ ♣❡❧♦s ❡❧❡✠✌♦r❡s ❡ ♦❜✌❡r ✉♠ ♥ú♠❡r♦ ♠✡✠♦r ❞❡ s✉♣❧❡♥✌❡s✳

✒r✌✳ ✕✸✳ ✒ ✈♦✌✡çã♦ ❞❡✈❡rá ♦❝♦rr❡r ♥♦ ❞✠✡ ♣r❡✈✠s✌♦ ♥✡ r❡s♦❧✉çã♦ r❡❣✉❧✡✲

♠❡♥✌✡❞♦r✡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ♣✉❜❧✠❝✡❞♦ ♣❡❧♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠✲

♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ r❡s✉❧✌✡❞♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ ❞♦s ♠❡♠❜r♦s ❞♦

✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡rá s❡r ♣✉❜❧✠❝✡❞♦ ♥♦ ❉✠ár✠♦ ✜❢✠❝✠✡❧ ❞♦♦✉♥✠❝í✲



✸✵✵ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

♣✠♦✱ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱ ♦✉ ♠❡✠♦ ❡q✉✠✈✡❧❡♥✌❡✱ ❝♦♠ ✡ ✠♥❞✠❝✡çã♦ ❞♦ ❞✠✡✱

❤♦r✡ ❡ ❧♦❝✡❧ ❞✡ ♥♦♠❡✡çã♦ ❡ ♣♦ss❡ ❞♦s ✟♦♥s❡❧❤❡✠r♦s ☛✉✌❡❧✡r❡s ✌✠✌✉❧✡r❡s

❡ s✉♣❧❡♥✌❡s✳

✒r✌✳ ✕✹✳ ✍ã♦ ✠♠♣❡❞✠❞♦s ❞❡ s❡r✈✠r ♥♦ ♠❡s♠♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦s ❝s♥✲

✖✉❣❡s✱ ❝♦♠♣✡♥❤❡✠r♦s✱ ✡✠♥❞✡ q✉❡ ❡♠ ✉♥✠ã♦ ❤♦♠♦✡❢❡✌✠✈✡✱ ♦✉ ♣✡r❡♥✌❡s

❡♠ ❧✠♥❤✡ r❡✌✡✱ ❝♦❧✡✌❡r✡❧ ♦✉ ♣♦r ✡❢✠♥✠❞✡❞❡✱ ✡✌é ♦ ✌❡r❝❡✠r♦ ❣r✡✉✱ ✠♥❝❧✉s✠✈❡✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎s✌❡♥❞❡✲s❡ ♦ ✠♠♣❡❞✠♠❡♥✌♦ ❞♦ ❝✡♣✉✌ ✡♦ ❝♦♥s❡❧❤❡✠r♦

✌✉✌❡❧✡r ❡♠ r❡❧✡çã♦ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ❡ ✡♦ r❡♣r❡s❡♥✌✡♥✌❡ ❞♦ ♦✠✲

♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❝♦♠ ✡✌✉✡çã♦ ♥✡ ☞✉s✌✠ç✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ❞✡

♠❡s♠✡ ❝♦♠✡r❝✡ ❡s✌✡❞✉✡❧ ♦✉ ❞✠s✌r✠✌✡❧✳

✒r✌✳ ✕✺✳ ✜❝♦rr❡♥❞♦ ✈✡❝â♥❝✠✡ ♦✉ ✡❢✡s✌✡♠❡♥✌♦ ❞❡ q✉✡✠sq✉❡r ❞♦s ♠❡♠✲

❜r♦s ✌✠✌✉❧✡r❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧

❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❝♦♥✈♦❝✡rá ♦ s✉♣❧❡♥✌❡ ♣✡r✡ ♦

♣r❡❡♥❝❤✠♠❡♥✌♦ ❞✡ ✈✡❣✡✳

➜ ✕➸ ✜s ✟♦♥s❡❧❤❡✠r♦s ☛✉✌❡❧✡r❡s s✉♣❧❡♥✌❡s s❡rã♦ ❝♦♥✈♦❝✡❞♦s ❞❡ ✡❝♦r❞♦

❝♦♠ ✡ ♦r❞❡♠ ❞❡ ✈♦✌✡çã♦ ❡ r❡❝❡❜❡rã♦ r❡♠✉♥❡r✡çã♦ ♣r♦♣♦r❝✠♦♥✡❧ ✡♦s

❞✠✡s q✉❡ ✡✌✉✡r❡♠ ♥♦ ór❣ã♦✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ r❡♠✉♥❡r✡çã♦ ❞♦s ✌✠✌✉❧✡r❡s

q✉✡♥❞♦ ❡♠ ❣♦③♦ ❞❡ ❧✠❝❡♥ç✡s ❡ ❢ér✠✡s r❡❣✉❧✡♠❡♥✌✡r❡s✳

➜ ✗➸ ✘♦ ❝✡s♦ ❞✡ ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ s✉♣❧❡♥✌❡s✱ ❝✡❜❡rá ✡♦ ✟♦♥s❡❧❤♦♦✉♥✠✲

❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ r❡✡❧✠③✡r

♣r♦❝❡ss♦ ❞❡ ❡s❝♦❧❤✡ s✉♣❧❡♠❡♥✌✡r ♣✡r✡ ♦ ♣r❡❡♥❝❤✠♠❡♥✌♦ ❞✡s ✈✡❣✡s✳

➜ ✸➸ ✒ ❤♦♠♦❧♦❣✡çã♦ ❞✡ ❝✡♥❞✠❞✡✌✉r✡ ❞❡ ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r

✡ ❝✡r❣♦s ❡❧❡✌✠✈♦s ❞❡✈❡rá ✠♠♣❧✠❝✡r ✡ ♣❡r❞✡ ❞❡ ♠✡♥❞✡✌♦ ♣♦r ✠♥❝♦♠♣✡✌✠✲

❜✠❧✠❞✡❞❡ ❝♦♠ ♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦✱ ✡ s❡r ♣r❡✈✠s✌✡ ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✳

❈�✁✂✄☎✆✝ ✞✞✞

❉♦ ❛✉♥❝✐♦♥❛♠❡♥✟♦ ☛♦♦♦♥s❡❧❤♦�✉✟❡❧❛r

✒r✌✳ ✕✻✳ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❢✉♥❝✠♦♥✡rá ❡♠ ❧♦❝✡❧ ❞❡ ❢á❝✠❧ ✡❝❡ss♦✱ ♣r❡✲

❢❡r❡♥❝✠✡❧♠❡♥✌❡ ✖á ❝♦♥s✌✠✌✉í❞♦ ❝♦♠♦ r❡❢❡rê♥❝✠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à ♣♦✲

♣✉❧✡çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✵✶

➜ ✕➸ ✒ s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡rá ♦❢❡r❡❝❡r ❡s♣✡ç♦ ❢ís✠❝♦ ❡ ✠♥s✌✡✲

❧✡çõ❡s q✉❡ ♣❡r♠✠✌✡♠ ♦ ✡❞❡q✉✡❞♦ ❞❡s❡♠♣❡♥❤♦ ❞✡s ✡✌r✠❜✉✠çõ❡s ❡ ❝♦♠✲

♣❡✌ê♥❝✠✡s ❞♦s ❝♦♥s❡❧❤❡✠r♦s ❡ ♦ ✡❝♦❧❤✠♠❡♥✌♦ ❞✠❣♥♦ ✡♦ ♣ú❜❧✠❝♦✱ ❝♦♥✌❡♥✲

❞♦✱ ♥♦ ♠í♥✠♠♦✿

✏ ✲ ♣❧✡❝✡ ✠♥❞✠❝✡✌✠✈✡ ❞✡ s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦❀

✏✏ ✲ s✡❧✡ r❡s❡r✈✡❞✡ ♣✡r✡ ♦ ✡✌❡♥❞✠♠❡♥✌♦ ❡ r❡❝❡♣çã♦ ✡♦ ♣ú❜❧✠❝♦❀

✏✏✏ ✲ s✡❧✡ r❡s❡r✈✡❞✡ ♣✡r✡ ♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞♦s ❝✡s♦s❀

✏✮ ✲ s✡❧✡ r❡s❡r✈✡❞✡ ♣✡r✡ ♦s s❡r✈✠ç♦s ✡❞♠✠♥✠s✌r✡✌✠✈♦s❀ ❡

✮ ✲ s✡❧✡ r❡s❡r✈✡❞✡ ♣✡r✡ ♦s ✟♦♥s❡❧❤❡✠r♦s ☛✉✌❡❧✡r❡s✳

➜ ✗➸ ✜ ♥ú♠❡r♦ ❞❡ s✡❧✡s ❞❡✈❡rá ✡✌❡♥❞❡r ✡ ❞❡♠✡♥❞✡✱ ❞❡ ♠♦❞♦ ✡ ♣♦s✲

s✠❜✠❧✠✌✡r ✡✌❡♥❞✠♠❡♥✌♦s s✠♠✉❧✌â♥❡♦s✱ ❡✈✠✌✡♥❞♦ ♣r❡✖✉í③♦s à ✠♠✡❣❡♠ ❡ à

✠♥✌✠♠✠❞✡❞❡ ❞✡s ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ✡✌❡♥❞✠❞♦s✳

✒r✌✳ ✕✼✳ ✜❜s❡r✈✡❞♦s ♦s ♣✡râ♠❡✌r♦s ❡ ♥♦r♠✡s ❞❡❢✠♥✠❞✡s ♣❡❧✡ ✓❡✠ ♥➸

✔✳✵✻✾✱ ❞❡✕✾✾✵ ❡ ♣❡❧✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✱ ❝♦♠♣❡✌❡ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✡

❡❧✡❜♦r✡çã♦ ❡ ✡♣r♦✈✡çã♦ ❞♦ s❡✉ ❛❡❣✠♠❡♥✌♦✳

➜ ✕➸✳ ✒ ♣r♦♣♦s✌✡ ❞♦ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ❞❡✈❡rá s❡r ❡♥❝✡♠✠♥❤✡❞✡ ✡♦

✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡ ♣✡r✡ ✡♣r❡❝✠✡çã♦✱ s❡♥❞♦ ❧❤❡s ❢✡❝✉❧✌✡❞♦✱♦ ❡♥✈✠♦ ❞❡ ♣r♦♣♦s✌✡s ❞❡

✡❧✌❡r✡çã♦✳

➜ ✗➸✳ ✳♠✡ ✈❡③ ✡♣r♦✈✡❞♦✱ ♦ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r

s❡rá ♣✉❜❧✠❝✡❞♦✱ ✡❢✠①✡❞♦ ❡♠ ❧♦❝✡❧ ✈✠sí✈❡❧ ♥✡ s❡❞❡ ❞♦ ór❣ã♦ ❡ ❡♥❝✡♠✠♥❤✡✲

❞♦ ✡♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❡ ✡♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✳

✒r✌✳ ✕✔✳ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡s✌✡rá ✡❜❡r✌♦ ✡♦ ♣ú❜❧✠❝♦ ♥♦s ♠♦❧❞❡s ❡s✲

✌✡❜❡❧❡❝✠❞♦s ♣❡❧✡ ✓❡✠♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ q✉❡ ♦ ❝r✠♦✉✱ s❡♠ ♣r❡✖✉í③♦

❞♦ ✡✌❡♥❞✠♠❡♥✌♦ ✠♥✠♥✌❡rr✉♣✌♦ à ♣♦♣✉❧✡ç✡♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✿ ✟✡❜❡ à ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ❞❡❢✠♥✠r ✡ ❢♦r♠✡ ❞❡ ❢✠s❝✡❧✠③✡çã♦

❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ ❤♦rár✠♦ ❞❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡

❞✡ ✖♦r♥✡❞✡ ❞❡ ✌r✡❜✡❧❤♦ ❞❡ s❡✉s ♠❡♠❜r♦s✳



✸✵✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✒r✌✳ ✕✾✳ ☛♦❞♦s ♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s❡rã♦ s✉❜♠❡✌✠❞♦s

à ♠❡s♠✡ ❝✡r❣✡ ❤♦rár✠✡ s❡♠✡♥✡❧ ❞❡ ✌r✡❜✡❧❤♦✱ ❜❡♠ ❝♦♠♦ ✡♦s ♠❡s♠♦s

♣❡rí♦❞♦s ❞❡ ♣❧✡♥✌ã♦ ♦✉ s♦❜r❡✡✈✠s♦✱ s❡♥❞♦ ✈❡❞✡❞♦ q✉✡❧q✉❡r ✌r✡✌✡♠❡♥✌♦

❞❡s✠❣✉✡❧✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ❞✠s♣♦s✌♦ ♥♦ ❝✡♣✉✌ ♥ã♦ ✠♠♣❡❞❡ ✡ ❞✠✈✠sã♦ ❞❡ ✌✡r❡❢✡s

❡♥✌r❡ ♦s ❝♦♥s❡❧❤❡✠r♦s✱ ♣✡r✡ ❢✠♥s ❞❡ r❡✡❧✠③✡çã♦ ❞❡ ❞✠❧✠❣ê♥❝✠✡s✱ ✡✌❡♥❞✠✲

♠❡♥✌♦ ❞❡s❝❡♥✌r✡❧✠③✡❞♦ ❡♠ ❝♦♠✉♥✠❞✡❞❡s ❞✠s✌✡♥✌❡s ❞✡ s❡❞❡✱ ❢✠s❝✡❧✠③✡✲

çã♦ ❞❡ ❡♥✌✠❞✡❞❡s✱ ♣r♦❣r✡♠✡s ❡ ♦✉✌r✡s ✡✌✠✈✠❞✡❞❡s ❡①✌❡r♥✡s✱ s❡♠ ♣r❡✖✉í③♦

❞♦ ❝✡rá✌❡r ❝♦❧❡❣✠✡❞♦ ❞✡s ❞❡❝✠sõ❡s ✌♦♠✡❞✡s ♣❡❧♦ ✟♦♥s❡❧❤♦✳

✒r✌✳ ✗✵✳ ✒s ❞❡❝✠sõ❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s❡rã♦ ✌♦♠✡❞✡s ♣❡❧♦ s❡✉ ❝♦✲

❧❡❣✠✡❞♦✱ ❝♦♥❢♦r♠❡ ❞✠s♣✉s❡r ♦ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦✳

➜ ✕➦ ✒s ♠❡❞✠❞✡s ❞❡ ❝✡rá✌❡r ❡♠❡r❣❡♥❝✠✡❧✱ ✌♦♠✡❞✡s ❞✉r✡♥✌❡ ♦s ♣❧✡♥✌õ❡s✱

s❡rã♦ ❝♦♠✉♥✠❝✡❞✡s ✡♦ ❝♦❧❡❣✠✡❞♦ ♥♦ ♣r✠♠❡✠r♦ ❞✠✡ ú✌✠❧ s✉❜s❡qq❡♥✌❡✱ ♣✡r✡

r✡✌✠❢✠❝✡çã♦ ♦✉ r❡✌✠❢✠❝✡çã♦

➜ ✗➦ ✒s ❞❡❝✠sõ❡s s❡rã♦ ♠♦✌✠✈✡❞✡s ❡ ❝♦♠✉♥✠❝✡❞✡s ❢♦r♠✡❧♠❡♥✌❡ ✡♦s ✠♥✲

✌❡r❡ss✡❞♦s✱ ♠❡❞✠✡♥✌❡ ❞♦❝✉♠❡♥✌♦ ❡s❝r✠✌♦✱ ♥♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ q✉✡✲

r❡♥✌✡ ❡ ♦✠✌♦ ❤♦r✡s✱ s❡♠ ♣r❡✖✉í③♦ ❞❡ s❡✉ r❡❣✠s✌r♦ ❡♠ ✡rq✉✠✈♦ ♣ró♣r✠♦✱ ♥✡

s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦✳

➜ ✸➦ ✍❡ ♥ã♦ ❧♦❝✡❧✠③✡❞♦✱ ♦ ✠♥✌❡r❡ss✡❞♦ s❡rá ✠♥✌✠♠✡❞♦ ✡✌r✡✈és ❞❡ ♣✉❜❧✠❝✡✲

çã♦ ❞♦ ❡①✌r✡✌♦ ❞✡ ❞❡❝✠sã♦ ♥✡ s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ✡❞♠✠✌✠♥❞♦✲s❡

♦✉✌r✡s ❢♦r♠✡s ❞❡ ♣✉❜❧✠❝✡çã♦✱ ❞❡ ✡❝♦r❞♦ ❝♦♠ ♦ ❞✠s♣♦s✌♦ ♥✡ ❧❡❣✠s❧✡çã♦

❧♦❝✡❧✳

➜ ✹➸ ➱ ❣✡r✡♥✌✠❞♦ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ à ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡ ♦

✡❝❡ss♦ ✠rr❡s✌r✠✌♦ ✡♦s r❡❣✠s✌r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ r❡s❣✉✡r❞✡❞♦ ♦ s✠✲

❣✠❧♦ ♣❡r✡♥✌❡ ✌❡r❝❡✠r♦s✳

➜ ✺➸ ✜s ❞❡♠✡✠s ✠♥✌❡r❡ss✡❞♦s ♦✉ ♣r♦❝✉r✡❞♦r❡s ❧❡❣✡❧♠❡♥✌❡ ❝♦♥s✌✠✌✉í❞♦s

✌❡rã♦ ✡❝❡ss♦ às ✡✌✡s ❞✡s s❡ssõ❡s ❞❡❧✠❜❡r✡✌✠✈✡s ❡ r❡❣✠s✌r♦s ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r q✉❡ ❧❤❡s ❞✠❣✡♠ r❡s♣❡✠✌♦✱ r❡ss✡❧✈✡❞✡s ✡s ✠♥❢♦r♠✡çõ❡s q✉❡ ❝♦❧♦✲

q✉❡♠ ❡♠ r✠s❝♦ ✡ ✠♠✡❣❡♠ ♦✉ ✡ ✠♥✌❡❣r✠❞✡❞❡ ❢ís✠❝✡ ♦✉ ♣síq✉✠❝✡ ❞✡ ❝r✠✡♥ç✡

♦✉ ✡❞♦❧❡s❝❡♥✌❡✱ ❜❡♠ ❝♦♠♦ ✡ s❡❣✉r✡♥ç✡ ❞❡ ✌❡r❝❡✠r♦s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✵✸

➜ ✻➸ ✚✡r✡ ♦s ❡❢❡✠✌♦s ❞❡s✌❡ ✡r✌✠❣♦✱ sã♦ ❝♦♥s✠❞❡r✡❞♦s ✠♥✌❡r❡ss✡❞♦s ♦s ♣✡✠s

♦✉ r❡s♣♦♥sá✈❡❧ ❧❡❣✡❧ ❞✡ ❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡✌❡♥❞✠❞♦✱ ❜❡♠ ❝♦♠♦ ♦s

❞❡s✌✠♥✡✌ár✠♦s ❞✡s ♠❡❞✠❞✡s ✡♣❧✠❝✡❞✡s ❡ ❞✡s r❡q✉✠s✠çõ❡s ❞❡ s❡r✈✠ç♦ ❡❢❡✲

✌✉✡❞✡s✳

✒r✌✳ ✗✕✳ ➱ ✈❡❞✡❞♦ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡①❡❝✉✌✡r s❡r✈✠ç♦s ❡ ♣r♦❣r✡♠✡s

❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ♦s q✉✡✠s ❞❡✈❡♠ s❡r r❡q✉✠s✠✌✡❞♦s ✡♦s ór❣ã♦s ❡♥❝✡rr❡❣✡✲

❞♦s ❞✡ ❡①❡❝✉çã♦ ❞❡ ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✳

✒r✌✳ ✗✗✳ ✟✡❜❡ ✡♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❢♦r♥❡❝❡r

✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦s ♠❡✠♦s ♥❡❝❡ssár✠♦s ♣✡r✡ s✠s✌❡♠✡✌✠③✡çã♦ ❞❡ ✠♥✲

❢♦r♠✡çõ❡s r❡❧✡✌✠✈✡s às ❞❡♠✡♥❞✡s ❡ ❞❡❢✠❝✠ê♥❝✠✡s ♥✡ ❡s✌r✉✌✉r✡ ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ à ♣♦♣✉❧✡çã♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ✌❡♥❞♦ ❝♦♠♦ ❜✡s❡ ♦

✍✠s✌❡♠✡ ❞❡ ✏♥❢♦r♠✡çã♦ ♣✡r✡ ✡ ✏♥❢â♥❝✠✡ ❡ ✒❞♦❧❡s❝ê♥❝✠✡ ✲ ✍✏✚✏✒✱ ♦✉

s✠s✌❡♠✡ ❡q✉✠✈✡❧❡♥✌❡✳

➜ ✕➸ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡♥❝✡♠✠♥❤✡rá r❡❧✡✌ór✠♦ ✌r✠♠❡s✌r✡❧ ✡♦ ✟♦♥s❡✲

❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ✒❞♦❧❡s❝❡♥✌❡✱ ✡♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ❡ ✡♦ ✖✉✠③ ❞✡ ✮✡r✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡✱ ❝♦♥✲

✌❡♥❞♦ ✡ sí♥✌❡s❡ ❞♦s ❞✡❞♦s r❡❢❡r❡♥✌❡s ✡♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱

❜❡♠ ❝♦♠♦ ✡s ❞❡♠✡♥❞✡s ❡ ❞❡❢✠❝✠ê♥❝✠✡s ♥✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞✡s ♣♦❧í✌✠❝✡s

♣ú❜❧✠❝✡s✱ ❞❡ ♠♦❞♦ q✉❡ s❡✖✡♠ ❞❡❢✠♥✠❞✡s ❡s✌r✡✌é❣✠✡s ❡ ❞❡❧✠❜❡r✡❞✡s ♣r♦✈✠✲

❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s ♣✡r✡ s♦❧✉❝✠♦♥✡r ♦s ♣r♦❜❧❡♠✡s ❡①✠s✌❡♥✌❡s✳

➜ ✗➸ ✟✡❜❡ ✡♦s ór❣ã♦s ♣ú❜❧✠❝♦s r❡s♣♦♥sá✈❡✠s ♣❡❧♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❝r✠✡♥✲

ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❝♦♠ ✡✌✉✡çã♦ ♥♦ ♠✉♥✠❝í♣✠♦✱ ✡✉①✠❧✠✡r ♦ ✟♦♥s❡❧❤♦ ☛✉✲

✌❡❧✡r ♥✡ ❝♦❧❡✌✡ ❞❡ ❞✡❞♦s ❡ ♥♦ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ❞✡s ✠♥❢♦r♠✡çõ❡s r❡❧✡✲

✌✠✈✡s às ❞❡♠✡♥❞✡s ❡ ❞❡❢✠❝✠ê♥❝✠✡s ❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s ✡♦ ✟♦♥s❡❧❤♦

♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✳

➜ ✸➸ ✟✡❜❡ ✡♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✡ ❞❡❢✠♥✠çã♦ ❞♦ ♣❧✡♥♦ ❞❡ ✠♠♣❧✡♥✌✡çã♦ ❞♦ ✍✏✚✏✒

♣✡r✡ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳



✸✵✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

❈�✁✂✄☎✆✝ ✞❈

❉❛❡✉✟♦♥♦♠✐❛ ☛♦♦♦♥s❡❧❤♦�✉✟❡❧❛r ❡ s✉❛❡r✟✐❝✉❧❛çã♦ ❝♦♠ ♦s❉❡✲

♠❛✐ssr❣ã♦s ♥❛✥❛r❛♥✟✐❛ ☛♦s❉✐r❡✐✟♦s ☛❛♦r✐❛♥ç❛ ❡ ☛♦❡☛♦❧❡s❝❡♥✟❡

✒r✌✳ ✗✸✳ ✒ ✡✉✌♦r✠❞✡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♣✡r✡ ✌♦♠✡r ♣r♦✈✠❞ê♥❝✠✡s ❡

✡♣❧✠❝✡r ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ ❞❡❝♦rr❡ ❞✡ ❧❡✠✱ s❡♥❞♦ ❡❢❡✌✠✈✡❞✡ ❡♠ ♥♦♠❡

❞✡ s♦❝✠❡❞✡❞❡ ♣✡r✡ q✉❡ ❝❡ss❡ ✡ ✡♠❡✡ç✡ ♦✉ ✈✠♦❧✡çã♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥✲

ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✗✹✳ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡①❡r❝❡rá ❡①❝❧✉s✠✈✡♠❡♥✌❡ ✡s ✡✌r✠❜✉✠çõ❡s

♣r❡✈✠s✌✡s ♥♦ ✡r✌✠❣♦ ✕✸✻ ♥✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✱ ♥ã♦ ♣♦❞❡♥❞♦ s❡r

❝r✠✡❞✡s ♥♦✈✡s ✡✌r✠❜✉✠çõ❡s ♣♦r ✡✌♦ ❞❡ q✉✡✠sq✉❡r ♦✉✌r✡s ✡✉✌♦r✠❞✡❞❡s ❞♦

✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞♦ ✚♦❞❡r ✓❡❣✠s❧✡✌✠✈♦ ♦✉ ❞♦ ✚♦✲

❞❡r ✎①❡❝✉✌✠✈♦ ♠✉♥✠❝✠♣✡❧✱ ❡s✌✡❞✉✡❧ ♦✉ ❞✠s✌r✠✌✡❧✳

✒r✌✳ ✗✺✳ ✒ ✡✌✉✡çã♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡ s❡r ✈♦❧✌✡❞✡ à s♦❧✉çã♦ ❡❢❡✲

✌✠✈✡ ❡ ❞❡❢✠♥✠✌✠✈✡ ❞♦s ❝✡s♦s ✡✌❡♥❞✠❞♦s✱ ❝♦♠ ♦ ♦❜✖❡✌✠✈♦ ❞❡ ❞❡s✖✉❞✠❝✠✡❧✠③✡r✱

❞❡s❜✉r♦❝r✡✌✠③✡r ❡ ✡❣✠❧✠③✡r ♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞✡s ❝r✠✡♥ç✡s ❡ ❞♦s ✡❞♦❧❡s❝❡♥✲

✌❡s✱ r❡ss✡❧✈✡❞♦ ♦ ❞✠s♣♦s✌♦ ♥♦ ✡r✌✳ ✕✸✻✱ ✠♥❝✠s♦s ✏✏✏✱ ✡❧í♥❡✡ ➅❜➆✱ ✏✮✱ ✮✱ ❳ ❡

❳✏✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✜ ❝✡rá✌❡r r❡s♦❧✉✌✠✈♦ ❞✡ ✠♥✌❡r✈❡♥çã♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✲

✌❡❧✡r ♥ã♦ ✠♠♣❡❞❡ q✉❡ ♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ s❡✖✡ ✠♥❢♦r♠✡❞♦ ❞✡s ♣r♦✈✠❞ê♥✲

❝✠✡s ✌♦♠✡❞✡s ♦✉ ✡❝✠♦♥✡❞♦✱ s❡♠♣r❡ q✉❡ ♥❡❝❡ssár✠♦✳

✒r✌✳ ✗✻✳ ✒s ❞❡❝✠sõ❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♣r♦❢❡r✠❞✡s ♥♦ â♠❜✠✌♦ ❞❡ s✉✡s

✡✌r✠❜✉✠çõ❡s ❡ ♦❜❡❞❡❝✠❞✡s ✡s ❢♦r♠✡❧✠❞✡❞❡s ❧❡❣✡✠s✱ ✌ê♠ ❡❢✠❝á❝✠✡ ♣❧❡♥✡ ❡

sã♦ ♣✡ssí✈❡✠s ❞❡ ❡①❡❝✉çã♦ ✠♠❡❞✠✡✌✡✳

➜ ✕➸ ✟✡❜❡ ✡♦ ❞❡s✌✠♥✡✌ár✠♦ ❞✡ ❞❡❝✠sã♦✱ ❡♠ ❝✡s♦ ❞❡ ❞✠s❝♦r❞â♥❝✠✡✱ ♦✉ ✡

q✉✡❧q✉❡r ✠♥✌❡r❡ss✡❞♦ r❡q✉❡r❡r ✡♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ s✉✡ r❡✈✠sã♦✱ ♥✡ ❢♦r✲

♠✡ ♣r❡✈✠s✌✡ ♣❡❧♦ ✡r✌✳ ✕✸✼✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡✕✾✾✵✳

➜ ✗➸ ✎♥q✉✡♥✌♦ ♥ã♦ s✉s♣❡♥s✡ ♦✉ r❡✈✠s✌✡ ♣❡❧♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ ✡ ❞❡❝✠✲

sã♦ ♣r♦❢❡r✠❞✡ ♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡ s❡r ✠♠❡❞✠✡✌✡ ❡ ✠♥✌❡❣r✡❧♠❡♥✌❡

❝✉♠♣r✠❞✡ ♣❡❧♦ s❡✉ ❞❡s✌✠♥✡✌ár✠♦✱ s♦❜ ♣❡♥✡ ❞✡ ♣rá✌✠❝✡ ❞✡ ✠♥❢r✡çã♦ ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡ ♣r❡✈✠s✌✡ ♥♦ ✡r✌✳ ✗✹✾✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✵✺

✒r✌✳ ✗✼✳ ➱ ✈❡❞✡❞♦ ♦ ❡①❡r❝í❝✠♦ ❞✡s ✡✌r✠❜✉✠çõ❡s ✠♥❡r❡♥✌❡s ✡♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ♣♦r ♣❡ss♦✡s ❡s✌r✡♥❤✡s ✡♦ ór❣ã♦ ♦✉ q✉❡ ♥ã♦ ✌❡♥❤✡♠ s✠❞♦ ❡s❝♦✲

❧❤✠❞✡s ♣❡❧✡ ❝♦♠✉♥✠❞✡❞❡ ♥♦ ♣r♦❝❡ss♦ ❞❡♠♦❝rá✌✠❝♦ ✡ q✉❡ ✡❧✉❞❡ ♦ ✟✡♣í✲

✌✉❧♦ ✏✏ ❞❡s✌✡ ❛❡s♦❧✉çã♦✱ s❡♥❞♦ ♥✉❧♦s ♦s ✡✌♦s ♣♦r ❡❧✡s ♣r✡✌✠❝✡❞♦s

✒r✌✳ ✗✔✳ ✜ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✡r✌✠❝✉❧✡rá ✡çõ❡s ♣✡r✡ ♦ ❡s✌r✠✌♦ ❝✉♠♣r✠✲

♠❡♥✌♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s ❞❡ ♠♦❞♦ ✡ ✡❣✠❧✠③✡r ♦ ✡✌❡♥❞✠♠❡♥✌♦ ✖✉♥✌♦ ✡♦s

ór❣ã♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦ ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡♥❝✡rr❡❣✡❞♦s ❞✡ ❡①❡✲

❝✉çã♦ ❞✡s ♣♦❧í✌✠❝✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s✱ ✡❞♦❧❡s❝❡♥✌❡s ❡ s✉✡s

r❡s♣❡❝✌✠✈✡s ❢✡♠í❧✠✡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒r✌✠❝✉❧✡çã♦ s✠♠✠❧✡r s❡rá ✌✡♠❜é♠ ❡❢❡✌✉✡❞✡ ✖✉♥✌♦ às

✚♦❧í❝✠✡s ✟✠✈✠❧ ❡♦✠❧✠✌✡r✱♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ☞✉❞✠❝✠ár✠♦ ❡ ✟♦♥s❡❧❤♦ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❞❡ ♠♦❞♦ q✉❡ s❡✉ ✡❝✠♦♥✡♠❡♥✌♦

s❡✖✡ ❡❢❡✌✉✡❞♦ ❝♦♠ ♦ ♠á①✠♠♦ ❞❡ ✉r❣ê♥❝✠✡✱ s❡♠♣r❡ q✉❡ ♥❡❝❡ssár✠♦✳

✒r✌✳ ✗✾✳ ✘♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♥ã♦ s❡

s✉❜♦r❞✠♥✡ ✡♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞❡ ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡

❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❝♦♠ ♦ q✉✡❧ ❞❡✈❡ ♠✡♥✌❡r ✉♠✡ r❡❧✡çã♦ ❞❡ ♣✡r❝❡r✠✡✱

❡ss❡♥❝✠✡❧ ✡♦ ✌r✡❜✡❧❤♦ ❝♦♥✖✉♥✌♦ ❞❡ss✡s ❞✉✡s ✠♥s✌â♥❝✠✡s ❞❡ ♣r♦♠♦çã♦✱

♣r♦✌❡çã♦✱ ❞❡❢❡s✡ ❡ ❣✡r✡♥✌✠✡ ❞♦s ❞✠r❡✠✌♦s ❞✡s ❝r✠✡♥ç✡s ❡ ❞♦s ✡❞♦❧❡s❝❡♥✌❡s✳

➜ ✕➸ ✘✡ ❤✠♣ó✌❡s❡ ❞❡ ✡✌❡♥✌✡❞♦ à ✡✉✌♦♥♦♠✠✡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❞❡✈❡rá

♦ ór❣ã♦ ♥♦✌✠❝✠✡r às ✡✉✌♦r✠❞✡❞❡s r❡s♣♦♥sá✈❡✠s ♣✡r✡ ✡♣✉r✡çã♦ ❞✡ ❝♦♥❞✉✌✡

❞♦ ✡❣❡♥✌❡ ✈✠♦❧✡❞♦r ♣✡r✡ ❝♦♥❤❡❝✠♠❡♥✌♦ ❡ ✡❞♦çã♦ ❞✡s ♠❡❞✠❞✡s ❝✡❜í✈❡✠s✳

➜ ✗➸ ✜s ✟♦♥s❡❧❤♦s ✎s✌✡❞✉✡❧✱ ♦✉♥✠❝✠♣✡❧ ❡ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✌✡♠❜é♠ s❡rã♦ ❝♦♠✉♥✠❝✡❞♦s ♥✡ ❤✠♣ó✌❡s❡ ❞❡

✡✌❡♥✌✡❞♦ à ✡✉✌♦♥♦♠✠✡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ♣✡r✡ ✡❝♦♠♣✡♥❤✡r ✡ ✡♣✉✲

r✡çã♦ ❞♦s ❢✡✌♦s✳

✒r✌✳ ✸✵✳ ✜ ❡①❡r❝í❝✠♦ ❞✡ ✡✉✌♦♥♦♠✠✡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♥ã♦ ✠s❡♥✌✡ s❡✉

♠❡♠❜r♦ ❞❡ r❡s♣♦♥❞❡r ♣❡❧✡s ♦❜r✠❣✡çõ❡s ❢✉♥❝✠♦♥✡✠s ❡ ✡❞♠✠♥✠s✌r✡✌✠✈✡s

✖✉♥✌♦ ✡♦ ór❣ã♦ ✡♦ q✉✡❧ ❡s✌á ✈✠♥❝✉❧✡❞♦✱ ❝♦♥❢♦r♠❡ ♣r❡✈✠sã♦ ❧❡❣✡❧✳



✸✵✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

❈�✁✂✄☎✆✝❈

❉♦s ♦r✐♥❝í♣✐♦s ❡♦❛✉✟❡❧❛s ❛ s❡r❡♠❖❜s❡r✈❛☛♦s ♥♦❡✟❡♥☛✐♠❡♥✟♦

♣❡❧♦♦♦♥s❡❧❤♦�✉✟❡❧❛r

✒r✌✳ ✸✕✳ ✘♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡rá

♦❜s❡r✈✡r ✡s ♥♦r♠✡s ❡ ♣r✠♥❝í♣✠♦s ❝♦♥✌✠❞♦s ♥✡ ✟♦♥s✌✠✌✉✠çã♦✱ ♥✡ ✓❡✠ ♥➸

✔✳✵✻✾✱ ❞❡ ✕✾✾✵✱ ♥✡ ✟♦♥✈❡♥çã♦ ❞✡s ✘✡çõ❡s ✳♥✠❞✡s s♦❜r❡ ♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡✱ ♣r♦♠✉❧❣✡❞✡ ♣❡❧♦ ❉❡❝r❡✌♦ ♥➸ ✾✾✳✼✕✵✱ ❞❡ ✗✕ ❞❡ ♥♦✈❡♠❜r♦

❞❡ ✕✾✾✵✱ ❜❡♠ ❝♦♠♦ ♥✡s ❛❡s♦❧✉çõ❡s ❞♦ ✟✜✘✒✘❉✒✱ ❡s♣❡❝✠✡❧♠❡♥✌❡✿

✏ ✲ ❝♦♥❞✠çã♦ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♠♦ s✉✖❡✠✌♦s ❞❡ ❞✠r❡✠✌♦s❀

✏✏ ✲ ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧ ❡ ♣r✠♦r✠✌ár✠✡ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦✲

❧❡s❝❡♥✌❡❀

✏✏✏ ✲ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞✡ ❢✡♠í❧✠✡✱ ❞✡ ❝♦♠✉♥✠❞✡❞❡ ❞✡ s♦❝✠❡❞✡❞❡ ❡♠

❣❡r✡❧✱ ❡ ❞♦ ✚♦❞❡r ✚ú❜❧✠❝♦ ♣❡❧✡ ♣❧❡♥✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s ✡ss❡✲

❣✉r✡❞♦s ✡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s❀

✏✮ ✲ ♠✉♥✠❝✠♣✡❧✠③✡çã♦ ❞✡ ♣♦❧í✌✠❝✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à ❝r✠✡♥ç✡s ❡ ✡❞♦✲

❧❡s❝❡♥✌❡s❀

✮ ✲ r❡s♣❡✠✌♦ à ✠♥✌✠♠✠❞✡❞❡✱ ❡ à ✠♠✡❣❡♠ ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

✮✏ ✲ ✠♥✌❡r✈❡♥çã♦ ♣r❡❝♦❝❡✱ ❧♦❣♦ q✉❡ ✡ s✠✌✉✡çã♦ ❞❡ ♣❡r✠❣♦ s❡✖✡ ❝♦✲

♥❤❡❝✠❞✡❀

✮✏✏ ✲ ✠♥✌❡r✈❡♥çã♦ ♠í♥✠♠✡ ❞✡s ✡✉✌♦r✠❞✡❞❡s ❡ ✠♥s✌✠✌✉✠çõ❡s ♥✡ ♣r♦✲

♠♦çã♦ ❡ ♣r♦✌❡çã♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

✮✏✏✏ ✲ ♣r♦♣♦r❝✠♦♥✡❧✠❞✡❞❡ ❡ ✡✌✉✡❧✠❞✡❞❡ ❞✡ ✠♥✌❡r✈❡♥çã♦ ✌✉✌❡❧✡r❀

✏❳ ✲ ✠♥✌❡r✈❡♥çã♦ ✌✉✌❡❧✡r q✉❡ ✠♥❝❡♥✌✠✈❡ ✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣✡r❡♥✌✡❧

❝♦♠ ✡ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡❀

❳ ✲ ♣r❡✈✡❧ê♥❝✠✡ ❞✡s ♠❡❞✠❞✡s q✉❡ ♠✡♥✌❡♥❤✡♠ ♦✉ r❡✠♥✌❡❣r❡♠ ✡

❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ♥✡ s✉✡ ❢✡♠í❧✠✡ ♥✡✌✉r✡❧ ♦✉ ❡①✌❡♥s✡ ♦✉✱ s❡

✠s✌♦ ♥ã♦ ❢♦r ♣♦ssí✈❡❧✱ ❡♠ ❢✡♠í❧✠✡ s✉❜s✌✠✌✉✌✡❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✵✼

❳✏ ✲ ♦❜r✠❣✡✌♦r✠❡❞✡❞❡ ❞✡ ✠♥❢♦r♠✡çã♦ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱

r❡s♣❡✠✌✡❞✡ s✉✡ ✠❞✡❞❡ ❡ ❝✡♣✡❝✠❞✡❞❡ ❞❡ ❝♦♠♣r❡❡♥sã♦✱ ✡ss✠♠ ❝♦♠♦ ✡♦s

s❡✉s ♣✡✠s ♦✉ r❡s♣♦♥sá✈❡❧✱ ✡❝❡r❝✡ ❞♦s s❡✉s ❞✠r❡✠✌♦s✱ ❞♦s ♠♦✌✠✈♦s q✉❡

❞❡✌❡r♠✠♥✡r✡♠ ✡ ✠♥✌❡r✈❡♥çã♦ ❡ ❞✡ ❢♦r♠✡ ❝♦♠♦ s❡ ♣r♦❝❡ss✡❀ ❡

❳✏✏ ✲ ♦✠✌✠✈✡ ♦❜r✠❣✡✌ór✠✡ ❡ ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ❝r✠✡♥ç✡ ❡ ♦ ✡❞♦❧❡s❝❡♥✌❡✱

❡♠ s❡♣✡r✡❞♦ ♦✉ ♥✡ ❝♦♠♣✡♥❤✠✡ ❞♦s ♣✡✠s✱ r❡s♣♦♥sá✈❡❧ ♦✉ ❞❡ ♣❡ss♦✡

♣♦r s✠ ✠♥❞✠❝✡❞✡✱ ♥♦s ✡✌♦s ❡ ♥✡ ❞❡❢✠♥✠çã♦ ❞✡ ♠❡❞✠❞✡ ❞❡ ♣r♦♠♦çã♦

❞♦s ❞✠r❡✠✌♦s ❡ ❞❡ ♣r♦✌❡çã♦✱ ❞❡ ♠♦❞♦ q✉❡ s✉✡ ♦♣✠♥✠ã♦ s❡✖✡ ❞❡✈✠❞✡✲

♠❡♥✌❡ ❝♦♥s✠❞❡r✡❞✡ ♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✸✗✳ ✘♦ ❝✡s♦ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s ❞❡ ❝♦♠✉✲

♥✠❞✡❞❡s r❡♠✡♥❡s❝❡♥✌❡s ❞❡ q✉✠❧♦♠❜♦ ❡ ♦✉✌r✡s ❝♦♠✉♥✠❞✡❞❡s ✌r✡❞✠❝✠♦✲

♥✡✠s✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞❡✈❡rá✿

✏ ✲ s✉❜♠❡✌❡r ♦ ❝✡s♦ à ✡♥á❧✠s❡ ❞❡ ♦r❣✡♥✠③✡çõ❡s s♦❝✠✡✠s r❡❝♦♥❤❡❝✠❞✡s

♣♦r ❡ss✡s ❝♦♠✉♥✠❞✡❞❡s✱ ❜❡♠ ❝♦♠♦ ✡ r❡♣r❡s❡♥✌✡♥✌❡s ❞❡ ór❣ã♦s ♣ú✲

❜❧✠❝♦s ❡s♣❡❝✠✡❧✠③✡❞♦s✱ q✉✡♥❞♦ ❝♦✉❜❡r❀ ❡

✏✏ ✲ ❝♦♥s✠❞❡r✡r ❡ r❡s♣❡✠✌✡r✱ ♥✡ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s ❞❡ ♣r♦✌❡çã♦✱

✡ ✠❞❡♥✌✠❞✡❞❡ só❝✠♦✲❝✉❧✌✉r✡❧✱ ❝♦s✌✉♠❡s✱ ✌r✡❞✠çõ❡s ❡ ❧✠❞❡r✡♥ç✡s✱ ❜❡♠

❝♦♠♦ s✉✡s ✠♥s✌✠✌✉✠çõ❡s✱ ❞❡s❞❡ q✉❡ ♥ã♦ s❡✖✡♠ ✠♥❝♦♠♣✡✌í✈❡✠s ❝♦♠ ♦s

❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s r❡❝♦♥❤❡❝✠❞♦s ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ❡ ♣❡❧✡ ✓❡✠

♥➸ ✔✳✵✻✾✱ ❞❡ ✕✾✾✵✳

✒r✌✳ ✸✸✳ ✘♦ ❡①❡r❝í❝✠♦ ❞✡ ✡✌r✠❜✉✠çã♦ ♣r❡✈✠s✌✡ ♥♦ ✡r✌✳ ✾✺✱ ❞✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱

❞❡ ✕✾✾✵✱ ❝♦♥s✌✡✌✡♥❞♦ ✡ ❡①✠s✌ê♥❝✠✡ ❞❡ ✠rr❡❣✉❧✡r✠❞✡❞❡ ♥✡ ❡♥✌✠❞✡❞❡ ❢✠s❝✡✲

❧✠③✡❞✡ ♦✉ ♥♦ ♣r♦❣r✡♠✡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ❡①❡❝✉✌✡❞♦✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r

❝♦♠✉♥✠❝✡rá ♦ ❢✡✌♦ ✡♦ ✟♦♥s❡❧❤♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞❡ ❉✠r❡✠✌♦s ❞✡

✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥✡ ❢♦r♠✡ ❞♦ ✡r✌✳

✕✾✕✳

✒r✌✳ ✸✹✳ ✚✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ♦ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ♣♦❞❡rá ✠♥❣r❡ss✡r ❡ ✌r✡♥s✠✌✡r ❧✠✈r❡♠❡♥✌❡✿

✏ ✲ ♥✡s s✡❧✡s ❞❡ s❡ssõ❡s ❞♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s

❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡❀



✸✵✽ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✏✏ ✲ ♥✡s s✡❧✡s ❡ ❞❡♣❡♥❞ê♥❝✠✡s ❞✡s ❞❡❧❡❣✡❝✠✡s ❡ ❞❡♠✡✠s ór❣ã♦s ❞❡

s❡❣✉r✡♥ç✡ ♣ú❜❧✠❝✡❀

✏✏✏ ✲ ♥✡s ❡♥✌✠❞✡❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ♥✡s q✉✡✠s s❡ ❡♥❝♦♥✌r❡♠ ❝r✠✡♥✲

ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s❀ ❡

✏✮ ✲ ❡♠ q✉✡❧q✉❡r r❡❝✠♥✌♦ ♣ú❜❧✠❝♦ ♦✉ ♣r✠✈✡❞♦ ♥♦ q✉✡❧ s❡ ❡♥❝♦♥✌r❡♠

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ r❡ss✡❧✈✡❞✡ ✡ ❣✡r✡♥✌✠✡ ❝♦♥s✌✠✌✉❝✠♦♥✡❧ ❞❡ ✠♥✲

✈✠♦❧✡❜✠❧✠❞✡❞❡ ❞❡ ❞♦♠✠❝í❧✠♦✳

✚✡r✡❣r✡❢♦ Ú♥✠❝♦✳ ✍❡♠♣r❡ q✉❡ ♥❡❝❡ssár✠♦ ♦ ✠♥✌❡❣r✡♥✌❡ ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ♣♦❞❡rá r❡q✉✠s✠✌✡r ♦ ✡✉①í❧✠♦ ❞♦s ór❣ã♦s ❧♦❝✡✠s ❞❡ s❡❣✉r✡♥ç✡ ♣ú✲

❜❧✠❝✡✱ ♦❜s❡r✈✡❞♦s ♦s ♣r✠♥❝í♣✠♦s ❝♦♥s✌✠✌✉❝✠♦♥✡✠s ❞✡ ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧ ❡

❞✡ ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡ à ❝r✠✡♥ç✡ ❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✸✺✳ ✎♠ q✉✡❧q✉❡r ❝✡s♦✱ ❞❡✈❡rá s❡r ♣r❡s❡r✈✡❞✡ ✡ ✠❞❡♥✌✠❞✡❞❡ ❞✡

❝r✠✡♥ç✡ ♦✉ ✡❞♦❧❡s❝❡♥✌❡ ✡✌❡♥❞✠❞♦ ♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

➜ ✕➸ ✜ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♣♦❞❡rá s❡ ✡❜s✌❡r ❞❡ ♣r♦♥✉♥❝✠✡r

♣✉❜❧✠❝✡♠❡♥✌❡ ✡❝❡r❝✡ ❞♦s ❝✡s♦s ✡✌❡♥❞✠❞♦s ♣❡❧♦ ór❣ã♦✳

➜ ✗➸ ✜ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s❡rá r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ✉s♦ ✠♥❞❡✲

✈✠❞♦ ❞✡s ✠♥❢♦r♠✡çõ❡s ❡ ❞♦❝✉♠❡♥✌♦s q✉❡ r❡q✉✠s✠✌✡r✳

➜ ✸➸ ✒ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ♣❡❧♦ ✉s♦ ❡ ❞✠✈✉❧❣✡çã♦ ✠♥❞❡✈✠❞♦s ❞❡ ✠♥❢♦r♠✡✲

çõ❡s r❡❢❡r❡♥✌❡s ✡♦ ✡✌❡♥❞✠♠❡♥✌♦ ❞❡ ❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s s❡ ❡s✌❡♥❞❡

✡♦s ❢✉♥❝✠♦♥ár✠♦s ❡ ✡✉①✠❧✠✡r❡s ✡ ❞✠s♣♦s✠çã♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✸✻✳ ✒s r❡q✉✠s✠çõ❡s ❡❢❡✌✉✡❞✡s ♣❡❧♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r às ✡✉✌♦r✠❞✡✲

❞❡s✱ ór❣ã♦s ❡ ❡♥✌✠❞✡❞❡s ❞✡ ✒❞♠✠♥✠s✌r✡çã♦ ✚ú❜❧✠❝✡ ❞✠r❡✌✡✱ ✠♥❞✠r❡✌✡ ♦✉

❢✉♥❞✡❝✠♦♥✡❧✱ ❞♦s ✚♦❞❡r❡s ✓❡❣✠s❧✡✌✠✈♦ ❡ ✎①❡❝✉✌✠✈♦♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✲

✌r✠✌✡❧ s❡rã♦ ❝✉♠♣r✠❞✡s ❞❡ ❢♦r♠✡ ❣r✡✌✉✠✌✡ ❡ ♣r✠♦r✠✌ár✠✡✱ r❡s♣❡✠✌✡♥❞♦✲ s❡

♦s ♣r✠♥❝í♣✠♦s ❞✡ r✡③♦✡❜✠❧✠❞✡❞❡ ❡ ❧❡❣✡❧✠❞✡❞❡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✵✾

❈�✁✂✄☎✆✝❈✞

❉❛ ❛✉♥çã♦✱✱✉❛❧✐❢✐❝❛çã♦ ❡ ❉✐r❡✐✟♦s

☛♦ss❡♠❜r♦s ☛♦♦♦♥s❡❧❤♦�✉✟❡❧❛r

✒r✌✳ ✸✼✳ ✒ ❢✉♥çã♦ ❞❡ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡①✠❣❡ ❞❡❞✠❝✡çã♦

❡①❝❧✉s✠✈✡✱ ✈❡❞✡❞♦ ♦ ❡①❡r❝í❝✠♦ ❝♦♥❝♦♠✠✌✡♥✌❡ ❞❡ q✉✡❧q✉❡r ♦✉✌r✡ ✡✌✠✈✠❞✡✲

❞❡ ♣ú❜❧✠❝✡ ♦✉ ♣r✠✈✡❞✡✳

✒r✌✳ ✸✔✳ ✒ ❢✉♥çã♦ ❞❡ ✟♦♥s❡❧❤❡✠r♦ ☛✉✌❡❧✡r s❡rá r❡♠✉♥❡r✡❞✡✱ ❞❡ ✡❝♦r❞♦

❝♦♠ ♦ ❞✠s♣♦s✌♦ ❡♠ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✳

➜ ✕➸✳ ✟✡❜❡ ✡♦ ✚♦❞❡r ✎①❡❝✉✌✠✈♦✱ ♣♦r ♠❡✠♦ ❞❡ r❡❝✉rs♦s ♦rç✡♠❡♥✌ár✠♦s

♣ró♣r✠♦s ❣✡r✡♥✌✠r ✡♦s ✠♥✌❡❣r✡♥✌❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❞✉r✡♥✌❡ ♦ ❡①❡r✲

❝✠❝✠♦ ❞♦ ♠✡♥❞✡✌♦✱ ✡s ✈✡♥✌✡❣❡♥s ❡ ❞✠r❡✠✌♦s s♦❝✠✡✠s ✡ss❡❣✉r✡❞♦s ✡♦s ❞❡✲

♠✡✠s s❡r✈✠❞♦r❡s ♠✉♥✠❝✠♣✡✠s✱ ❞❡✈❡♥❞♦ ♣✡r✡ ✌✡♥✌♦✱ s❡ ♥❡❝❡ssár✠♦✱ ♣r♦♠♦✲

✈❡r ✡ ✡❞❡q✉✡çã♦ ❞✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✳

➜ ✗➸✳ ✒ r❡♠✉♥❡r✡çã♦ ❞❡✈❡ s❡r ♣r♦♣♦r❝✠♦♥✡❧ à r❡❧❡✈â♥❝✠✡ ❡ ❝♦♠♣❧❡①✠❞✡✲

❞❡ ❞✡ ✡✌✠✈✠❞✡❞❡ ❞❡s❡♥✈♦❧✈✠❞✡✱ ❡ s✉✡ r❡✈✠sã♦ ❢✡r✲s❡✲á ♥✡ ❢♦r♠✡ ❡s✌✡❜❡❧❡✲

❝✠❞✡ ♣❡❧✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✳

❈�✁✂✄☎✆✝❈✞✞

❉♦s❉❡✈❡r❡s ❡ ✡❡☛❛çõ❡s ☛♦ss❡♠❜r♦s ☛♦♦♦♥s❡❧❤♦�✉✟❡❧❛r

✒r✌✳ ✸✾✳ ✍❡♠ ♣r❡✖✉í③♦ ❞✡s ❞✠s♣♦s✠çõ❡s ❡s♣❡❝í❢✠❝✡s ❝♦♥✌✠❞✡s ♥✡ ❧❡❣✠s✲

❧✡çã♦ ♠✉♥✠❝✠♣✡❧ ♦✉ ❞✠s✌r✠✌✡❧✱ sã♦ ❞❡✈❡r❡s ❞♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r✿

✏ ✲ ♠✡♥✌❡r ❝♦♥❞✉✌✡ ♣ú❜❧✠❝✡ ❡ ♣✡r✌✠❝✉❧✡r ✠❧✠❜✡❞✡❀

✏✏ ✲ ③❡❧✡r ♣❡❧♦ ♣r❡s✌í❣✠♦ ❞✡ ✠♥s✌✠✌✉✠çã♦❀

✏✏✏ ✲ ✠♥❞✠❝✡r ♦s ❢✉♥❞✡♠❡♥✌♦s ❞❡ s❡✉s ♣r♦♥✉♥❝✠✡♠❡♥✌♦s ✡❞♠✠♥✠s✲

✌r✡✌✠✈♦s✱ s✉❜♠❡✌❡♥❞♦ s✉✡ ♠✡♥✠❢❡s✌✡çã♦ à ❞❡❧✠❜❡r✡çã♦ ❞♦ ❝♦❧❡❣✠✡❞♦❀

✏✮ ✲ ♦❜❡❞❡❝❡r ✡♦s ♣r✡③♦s r❡❣✠♠❡♥✌✡✠s ♣✡r✡ s✉✡s ♠✡♥✠❢❡s✌✡çõ❡s ❡

❡①❡r❝í❝✠♦ ❞✡s ❞❡♠✡✠s ✡✌r✠❜✉✠çõ❡s❀



✸✶✵ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✮ ✲ ❝♦♠♣✡r❡❝❡r às s❡ssõ❡s ❞❡❧✠❜❡r✡✌✠✈✡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ❞♦

✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡✱ ❝♦♥❢♦r♠❡ ❞✠s♣✉s❡r ♦ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦❀

✮✏ ✲ ❞❡s❡♠♣❡♥❤✡r s✉✡s ❢✉♥çõ❡s ❝♦♠ ③❡❧♦✱ ♣r❡s✌❡③✡ ❡ ❞❡❞✠❝✡çã♦❀

✮✏✏ ✲ ❞❡❝❧✡r✡r✲s❡ s✉s♣❡✠✌♦s ♦✉ ✠♠♣❡❞✠❞♦s✱ ♥♦s ✌❡r♠♦s ❞❡s✌✡ ❛❡s♦✲

❧✉çã♦❀

✮✏✏✏ ✲ ✡❞♦✌✡r✱ ♥♦s ❧✠♠✠✌❡s ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ✡s ♠❡❞✠❞✡s ❝✡❜í✈❡✠s

❡♠ ❢✡❝❡ ❞❡ ✠rr❡❣✉❧✡r✠❞✡❞❡ ♥♦ ✡✌❡♥❞✠♠❡♥✌♦ ✡ ❝r✠✡♥ç✡s✱ ✡❞♦❧❡s❝❡♥✌❡s

❡ ❢✡♠í❧✠✡s❀

✏❳ ✲ ✌r✡✌✡r ❝♦♠ ✉r❜✡♥✠❞✡❞❡ ♦s ✠♥✌❡r❡ss✡❞♦s✱ ✌❡s✌❡♠✉♥❤✡s✱ ❢✉♥❝✠♦✲

♥ár✠♦s ❡ ✡✉①✠❧✠✡r❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ❞♦s ❞❡♠✡✠s ✠♥✌❡❣r✡♥✌❡s

❞❡ ór❣ã♦s ❞❡ ❞❡❢❡s✡ ✠✡ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡❀

❳ ✲ r❡s✠❞✠r ♥♦♦✉♥✠❝í♣✠♦❀

❳✏ ✲ ♣r❡s✌✡r ✡s ✠♥❢♦r♠✡çõ❡s s♦❧✠❝✠✌✡❞✡s ♣❡❧✡s ✡✉✌♦r✠❞✡❞❡s ♣ú❜❧✠❝✡s ❡

♣❡❧✡s ♣❡ss♦✡s q✉❡ ✌❡♥❤✡♠ ❧❡❣í✌✠♠♦ ✠♥✌❡r❡ss❡ ♦✉ s❡✉s ♣r♦❝✉r✡❞♦r❡s

❧❡❣✡❧♠❡♥✌❡ ❝♦♥s✌✠✌✉í❞♦s❀

❳✏✏ ✲ ✠❞❡♥✌✠❢✠❝✡r✲s❡ ❡♠ s✉✡s ♠✡♥✠❢❡s✌✡çõ❡s ❢✉♥❝✠♦♥✡✠s❀ ❡

❳✏✏✏ ✲ ✡✌❡♥❞❡r ✡♦s ✠♥✌❡r❡ss✡❞♦s✱ ✡ q✉✡❧q✉❡r ♠♦♠❡♥✌♦✱ ♥♦s ❝✡s♦s

✉r❣❡♥✌❡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✎♠ q✉✡❧q✉❡r ❝✡s♦✱ ✡ ✡✌✉✡çã♦ ❞♦ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡✲

❧❤♦ ☛✉✌❡❧✡r s❡rá ✈♦❧✌✡❞✡ à ❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❢✉♥❞✡♠❡♥✌✡✠s ❞✡s ❝r✠✡♥✲

ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❝✡❜❡♥❞♦✲❧❤❡✱ ❝♦♠ ♦ ✡♣♦✠♦ ❞♦ ❝♦❧❡❣✠✡❞♦✱ ✌♦♠✡r ✡s

♠❡❞✠❞✡s ♥❡❝❡ssár✠✡s à ♣r♦✌❡çã♦ ✠♥✌❡❣r✡❧ q✉❡ ❧❤❡s é ❞❡✈✠❞✡✳

✒r✌✳ ✹✵✳ ✟✡❜❡ à ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✱ ❞❡❢✠♥✠r ✡s ❝♦♥❞✉✌✡s ✈❡❞✡❞✡s ✡♦s ♠❡♠✲

❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❜❡♠ ❝♦♠♦ ✡s s✡♥çõ❡s ✡ ❡❧✡s ❝♦♠✠♥✡❞✡s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✍❡♠ ♣r❡✖✉í③♦ ❞✡s ❞✠s♣♦s✠çõ❡s ❡s♣❡❝í❢✠❝✡s ❝♦♥✌✠❞✡s ♥✡

❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✱ é ✈❡❞✡❞♦ ✡♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✶✶

✏ ✲ r❡❝❡❜❡r✱ ✡ q✉✡❧q✉❡r ✌í✌✉❧♦ ❡ s♦❜ q✉✡❧q✉❡r ♣r❡✌❡①✌♦✱ ✈✡♥✌✡❣❡♠

♣❡ss♦✡❧ ❞❡ q✉✡❧q✉❡r ♥✡✌✉r❡③✡❀

✏✏ ✲ ❡①❡r❝❡r ✡✌✠✈✠❞✡❞❡ ♥♦ ❤♦rár✠♦ ❢✠①✡❞♦ ♥✡ ❧❡✠ ♠✉♥✠❝✠♣✡❧ ♦✉ ❞✠s✌r✠✲

✌✡❧ ♣✡r✡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r❀

✏✏✏ ✲ ✉✌✠❧✠③✡r✲s❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♣✡r✡ ♦ ❡①❡r❝í❝✠♦ ❞❡ ♣r♦♣✡❣✡♥✲

❞✡ ❡ ✡✌✠✈✠❞✡❞❡ ♣♦❧í✌✠❝♦✲♣✡r✌✠❞ár✠✡❀

✏✮ ✲ ✡✉s❡♥✌✡r✲s❡ ❞✡ s❡❞❡ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❞✉r✡♥✌❡ ♦ ❡①♣❡❞✠❡♥✲

✌❡✱ s✡❧✈♦ q✉✡♥❞♦ ❡♠ ❞✠❧✠❣ê♥❝✠✡s ♦✉ ♣♦r ♥❡❝❡ss✠❞✡❞❡ ❞♦ s❡r✈✠ç♦❀

✮ ✲ ♦♣♦r r❡s✠s✌ê♥❝✠✡ ✠♥✖✉s✌✠❢✠❝✡❞✡ ✡♦ ✡♥❞✡♠❡♥✌♦ ❞♦ s❡r✈✠ç♦❀

✮✏ ✲ ❞❡❧❡❣✡r ✡ ♣❡ss♦✡ q✉❡ ♥ã♦ s❡✖✡ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ♦

❞❡s❡♠♣❡♥❤♦ ❞✡ ✡✌r✠❜✉✠çã♦ q✉❡ s❡✖✡ ❞❡ s✉✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡❀

✮✏✏ ✲ ✈✡❧❡r✲s❡ ❞✡ ❢✉♥çã♦ ♣✡r✡ ❧♦❣r✡r ♣r♦✈❡✠✌♦ ♣❡ss♦✡❧ ♦✉ ❞❡ ♦✉✌r❡♠❀

✮✏✏✏ ✲ r❡❝❡❜❡r ❝♦♠✠ssõ❡s✱ ♣r❡s❡♥✌❡s ♦✉ ✈✡♥✌✡❣❡♥s ❞❡ q✉✡❧q✉❡r ❡s✲

♣é❝✠❡✱ ❡♠ r✡③ã♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s❀

✏❳ ✲ ♣r♦❝❡❞❡r ❞❡ ❢♦r♠✡ ❞❡s✠❞✠♦s✡❀

❳ ✲ ❡①❡r❝❡r q✉✡✠sq✉❡r ✡✌✠✈✠❞✡❞❡s q✉❡ s❡✖✡♠ ✠♥❝♦♠♣✡✌í✈❡✠s ❝♦♠ ♦

❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦ ❡ ❝♦♠ ♦ ❤♦rár✠♦ ❞❡ ✌r✡❜✡❧❤♦❀

❳✏ ✲ ❡①❝❡❞❡r ♥♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦✱ ✡❜✉s✡♥❞♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s

❡s♣❡❝í❢✠❝✡s✱ ♥♦s ✌❡r♠♦s ♣r❡✈✠s✌♦s ♥✡ ✓❡✠ ♥➸ ✹✳✔✾✔✱ ❞❡ ✾ ❞❡ ❞❡③❡♠✲

❜r♦ ❞❡ ✕✾✻✺❀

❳✏✏ ✲ ❞❡✠①✡r ❞❡ s✉❜♠❡✌❡r ✡♦ ✟♦❧❡❣✠✡❞♦ ✡s ❞❡❝✠sõ❡s ✠♥❞✠✈✠❞✉✡✠s r❡✲

❢❡r❡♥✌❡s ✡ ✡♣❧✠❝✡çã♦ ❞❡ ♠❡❞✠❞✡s ♣r♦✌❡✌✠✈✡s ✡ ❝r✠✡♥ç✡s✱ ✡❞♦❧❡s❝❡♥✌❡s✱

♣✡✠s ♦✉ r❡s♣♦♥sá✈❡✠s ♣r❡✈✠s✌✡s ♥♦s ✡r✌s✳ ✕✵✕ ❡ ✕✗✾ ❞✡ ✓❡✠ ♥➦ ✔✳✵✻✾✱

❞❡ ✕✾✾✵❀ ❡

❳✏✏✏ ✲ ❞❡s❝✉♠♣r✠r ♦s ❞❡✈❡r❡s ❢✉♥❝✠♦♥✡✠s ♠❡♥❝✠♦♥✡❞♦s ♥♦ ✡r✌✳ ✸✔

❞❡s✌✡ ❛❡s♦❧✉çã♦ ❡ ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ r❡❧✡✌✠✈✡ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✹✕✳ ✜ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r s❡rá ❞❡❝❧✡r✡❞♦ ✠♠♣❡❞✠❞♦ ❞❡

✡♥✡❧✠s✡r ♦ ❝✡s♦ q✉✡♥❞♦✿



✸✶✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

✏ ✲ ✡ s✠✌✉✡çã♦ ✡✌❡♥❞✠❞✡ ❡♥✈♦❧✈❡r ❝s♥✖✉❣❡✱ ❝♦♠♣✡♥❤❡✠r♦✱ ♦✉ ♣✡r❡♥✲

✌❡s ❡♠ ❧✠♥❤✡ r❡✌✡ ❝♦❧✡✌❡r✡❧ ♦✉ ♣♦r ✡❢✠♥✠❞✡❞❡✱ ✡✌é ♦ ✌❡r❝❡✠r♦ ❣r✡✉✱

✠♥❝❧✉s✠✈❡❀

✏✏ ✲ ❢♦r ✡♠✠❣♦ í♥✌✠♠♦ ♦✉ ✠♥✠♠✠❣♦ ❝✡♣✠✌✡❧ ❞❡ q✉✡❧q✉❡r ❞♦s ✠♥✌❡r❡s✲

s✡❞♦s❀

✏✏✏ ✲ ✡❧❣✉♠ ❞♦s ✠♥✌❡r❡ss✡❞♦s ❢♦r ❝r❡❞♦r ♦✉ ❞❡✈❡❞♦r ❞♦ ♠❡♠❜r♦

❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❞❡ s❡✉ ❝s♥✖✉❣❡✱ ❝♦♠♣✡♥❤❡✠r♦✱ ✡✠♥❞✡ q✉❡ ❡♠

✉♥✠ã♦ ❤♦♠♦✡❢❡✌✠✈✡✱ ♦✉ ♣✡r❡♥✌❡s ❡♠ ❧✠♥❤✡ r❡✌✡✱ ❝♦❧✡✌❡r✡❧ ♦✉ ♣♦r

✡❢✠♥✠❞✡❞❡✱ ✡✌é ♦ ✌❡r❝❡✠r♦ ❣r✡✉✱ ✠♥❝❧✉s✠✈❡❀

✏✮ ✲ ✌✠✈❡r ✠♥✌❡r❡ss❡ ♥✡ s♦❧✉çã♦ ❞♦ ❝✡s♦ ❡♠ ❢✡✈♦r ❞❡ ✉♠ ❞♦s ✠♥✌❡✲

r❡ss✡❞♦s✳

➜ ✕➸ ✜ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ✌✡♠❜é♠ ♣♦❞❡rá ❞❡❝❧✡r✡r s✉s♣❡✠✲

çã♦ ♣♦r ♠♦✌✠✈♦ ❞❡ ❢♦r♦ í♥✌✠♠♦✳

➜ ✗➸ ✜ ✠♥✌❡r❡ss✡❞♦ ♣♦❞❡rá r❡q✉❡r❡r ✡♦ ✟♦❧❡❣✠✡❞♦ ♦ ✡❢✡s✌✡♠❡♥✌♦ ❞♦

♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r q✉❡ ❝♦♥s✠❞❡r❡ ✠♠♣❡❞✠❞♦✱ ♥✡s ❤✠♣ó✌❡s❡s

❞❡ss❡ ✡r✌✠❣♦✳

❈�✁✂✄☎✆✝❈✞✞✞

❉♦ ♦r♦❝❡ss♦ ☛❡♦❛ss❛çã♦ ❡ ✡❛❝â♥❝✐❛ ☛♦s❛♥☛❛✟♦

✒r✌✳ ✹✗✳ ❉❡♥✌r❡ ♦✉✌r✡s ❝✡✉s✡s ❡s✌✡❜❡❧❡❝✠❞✡s ♥✡ ❧❡❣✠s❧✡çã♦ ♠✉♥✠❝✠♣✡❧

♦✉ ❞✠s✌r✠✌✡❧✱ ✡ ✈✡❝â♥❝✠✡ ❞✡ ❢✉♥çã♦ ❞❡ ♠❡♠❜r♦ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r

❞❡❝♦rr❡rá ❞❡✿

✏ ✲ r❡♥ú♥❝✠✡❀

✏✏ ✲ ♣♦ss❡ ❡ ❡①❡r❝í❝✠♦ ❡♠ ♦✉✌r♦ ❝✡r❣♦✱ ❡♠♣r❡❣♦ ♦✉ ❢✉♥çã♦ ♣ú❜❧✠❝✡

♦✉ ♣r✠✈✡❞✡ r❡♠✉♥❡r✡❞✡❀

✏✏✏ ✲ ✡♣❧✠❝✡çã♦ ❞❡ s✡♥çã♦ ✡❞♠✠♥✠s✌r✡✌✠✈✡ ❞❡ ❞❡s✌✠✌✉✠çã♦ ❞✡ ❢✉♥çã♦❀

✏✮ ✲ ❢✡❧❡❝✠♠❡♥✌♦❀ ♦✉

✮ ✲ ❝♦♥❞❡♥✡çã♦ ♣♦r s❡♥✌❡♥ç✡ ✌r✡♥s✠✌✡❞✡ ❡♠ ✖✉❧❣✡❞♦ ♣❡❧✡ ♣rá✌✠❝✡ ❞❡

❝r✠♠❡ q✉❡ ❝♦♠♣r♦♠❡✌✡ ✡ s✉✡ ✠❞♦♥❡✠❞✡❞❡ ♠♦r✡❧✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✶✸

✒r✌✳ ✹✸✳ ✟♦♥s✌✠✌✉✠❡♠ ♣❡♥✡❧✠❞✡❞❡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ♣✡ssí✈❡✠s ❞❡ s❡r❡♠

✡♣❧✠❝✡❞✡s ✡♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ❞❡♥✌r❡ ♦✉✌r✡s ✡ s❡r❡♠

♣r❡✈✠s✌✡s ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧✿

✏ ✲ ✡❞✈❡r✌ê♥❝✠✡❀

✏✏ ✲ s✉s♣❡♥sã♦ ❞♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦❀

✏✏✏ ✲ ❞❡s✌✠✌✉✠çã♦ ❞✡ ❢✉♥çã♦✳

✒r✌✳ ✹✹✳ ✘✡ ✡♣❧✠❝✡çã♦ ❞✡s ♣❡♥✡❧✠❞✡❞❡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s✱ ❞❡✈❡rã♦ s❡r

❝♦♥s✠❞❡r✡❞✡s ✡ ♥✡✌✉r❡③✡ ❡ ✡ ❣r✡✈✠❞✡❞❡ ❞✡ ✠♥❢r✡çã♦ ❝♦♠❡✌✠❞✡✱ ♦s ❞✡♥♦s

q✉❡ ❞❡❧✡ ♣r♦✈✠❡r❡♠ ♣✡r✡ ✡ s♦❝✠❡❞✡❞❡ ♦✉ s❡r✈✠ç♦ ♣ú❜❧✠❝♦✱ ♦s ✡♥✌❡❝❡❞❡♥✲

✌❡s ♥♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦✱ ✡ss✠♠ ❝♦♠♦ ✡s ❝✠r❝✉♥s✌â♥❝✠✡s ✡❣r✡✈✡♥✌❡s ❡

✡✌❡♥✉✡♥✌❡s ♣r❡✈✠s✌✡s ♥♦ ✟ó❞✠❣♦ ✚❡♥✡❧✳

✒r✌✳ ✹✺✳ ✒s ♣❡♥✡❧✠❞✡❞❡s ❞❡ s✉s♣❡♥sã♦ ❞♦ ❡①❡r❝í❝✠♦ ❞✡ ❢✉♥çã♦ ❡ ❞❡ ❞❡s✲

✌✠✌✉✠çã♦ ❞♦ ♠✡♥❞✡✌♦ ♣♦❞❡rã♦ s❡r ✡♣❧✠❝✡❞✡s ✡♦ ✟♦♥s❡❧❤❡✠r♦ ☛✉✌❡❧✡r ♥♦s

❝✡s♦s ❞❡ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱ ♣rá✌✠❝✡ ❞❡ ❝r✠♠❡s q✉❡

❝♦♠♣r♦♠❡✌✡♠ s✉✡ ✠❞♦♥❡✠❞✡❞❡ ♠♦r✡❧ ♦✉ ❝♦♥❞✉✌✡ ✠♥❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡

❝♦♥❢✠✡♥ç✡ ♦✉✌♦r❣✡❞✡ ♣❡❧✡ ❝♦♠✉♥✠❞✡❞❡✳

✚✡r✡❣r✡❢♦ ú♥✠❝♦✳ ❉❡ ✡❝♦r❞♦ ❝♦♠ ✡ ❣r✡✈✠❞✡❞❡ ❞✡ ❝♦♥❞✉✌✡ ♦✉ ♣✡r✡ ❣✡✲

r✡♥✌✠✡ ❞✡ ✠♥s✌r✉çã♦ ❞♦ ♣r♦❝❡❞✠♠❡♥✌♦ ❞✠s❝✠♣❧✠♥✡r✱ ♣♦❞❡rá s❡r ❞❡✌❡r♠✠✲

♥✡❞♦ ♦ ✡❢✡s✌✡♠❡♥✌♦ ❧✠♠✠♥✡r ❞♦ ✟♦♥s❡❧❤❡✠r♦ ☛✉✌❡❧✡r ✡✌é ✡ ❝♦♥❝❧✉sã♦ ❞✡

✠♥✈❡s✌✠❣✡çã♦✳

✒r✌✳ ✹✻✳ ✟✡❜❡ à ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ❡s✌✡❜❡❧❡❝❡r ♦ r❡❣✠♠❡ ❞✠s❝✠♣❧✠♥✡r ✡♣❧✠✲

❝á✈❡❧ ✡♦s ♠❡♠❜r♦s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

➜ ✕➸ ✒s s✠✌✉✡çõ❡s ❞❡ ✡❢✡s✌✡♠❡♥✌♦ ♦✉ ❝✡ss✡çã♦ ❞❡ ♠✡♥❞✡✌♦ ❞❡ ✟♦♥✲

s❡❧❤❡✠r♦ ☛✉✌❡❧✡r ❞❡✈❡rã♦ s❡r ♣r❡❝❡❞✠❞✡s ❞❡ s✠♥❞✠❝â♥❝✠✡ ❡ ♣r♦❝❡ss♦ ✡❞✲

♠✠♥✠s✌r✡✌✠✈♦✱ ✡ss❡❣✉r✡♥❞♦✲s❡ ✡ ✠♠♣✡r❝✠✡❧✠❞✡❞❡ ❞♦s r❡s♣♦♥sá✈❡✠s ♣❡❧✡

✡♣✉r✡çã♦✱ ❡ ♦ ❞✠r❡✠✌♦ ✡♦ ❝♦♥✌r✡❞✠✌ór✠♦ ❡ à ✡♠♣❧✡ ❞❡❢❡s✡✳

➜ ✗➸ ✘✡ ♦♠✠ssã♦ ❞✡ ❧❡❣✠s❧✡çã♦ ❡s♣❡❝í❢✠❝✡ r❡❧✡✌✠✈✡ ✡♦ ✟♦♥s❡❧❤♦ ☛✉✌❡✲

❧✡r✱ ✡ ✡♣✉r✡çã♦ ❞✡s ✠♥❢r✡çõ❡s é✌✠❝✡s ❡ ❞✠s❝✠♣❧✠♥✡r❡s ❞❡ s❡✉s ✠♥✌❡❣r✡♥✌❡s

✉✌✠❧✠③✡rá ❝♦♠♦ ♣✡râ♠❡✌r♦ ♦ ❞✠s♣♦s✌♦ ♥✡ ❧❡❣✠s❧✡çã♦ ❧♦❝✡❧ ✡♣❧✠❝á✈❡❧ ✡♦s

❞❡♠✡✠s s❡r✈✠❞♦r❡s ♣ú❜❧✠❝♦s✳



✸✶✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✶✸✾✴✷✵✶✵ ✹ ❈❖◆�◆❉�

➜ ✸➸ ✘✡ ✡♣✉r✡çã♦ ❞✡s ✠♥❢r✡çõ❡s ♣♦❞❡ s❡r ♣r❡✈✠s✌✡ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞❡

r❡♣r❡s❡♥✌✡♥✌❡s ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ❞❡ ♦✉✌r♦s ór❣ã♦s q✉❡ ✡✌✉✡♠ ♥✡

❞❡❢❡s✡ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒r✌✳ ✹✼✳ ➸✡✈❡♥❞♦ ✠♥❞í❝✠♦s ❞✡ ♣rá✌✠❝✡ ❞❡ ❝r✠♠❡ ♣♦r ♣✡r✌❡ ❞♦ ✟♦♥s❡✲

❧❤❡✠r♦ ☛✉✌❡❧✡r✱ ♦ ✟♦♥s❡❧❤♦ ♦✉♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦

✒❞♦❧❡s❝❡♥✌❡ ♦✉ ♦ ór❣ã♦ r❡s♣♦♥sá✈❡❧ ♣❡❧✡ ✡♣✉r✡çã♦ ❞✡ ✠♥❢r✡çã♦ ✡❞♠✠✲

♥✠s✌r✡✌✠✈✡✱ ❝♦♠✉♥✠❝✡rá ♦ ❢✡✌♦ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣✡r✡ ✡❞♦çã♦ ❞✡s

♠❡❞✠❞✡s ❧❡❣✡✠s✳

❈�✁✂✄☎✆✝ ✞❈

❉❛s❉✐s♣♦s✐çõ❡s ❛✐♥❛✐s

✒r✌✳ ✹✔✳ ✜s ✟♦♥s❡❧❤♦s♦✉♥✠❝✠♣✡✠s ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❝♦♠ ✡♣♦✠♦ ❞♦s ✟♦♥s❡❧❤♦s ✎s✌✡❞✉✡✠s ❞♦s ❉✠r❡✠✌♦s

❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ ❞♦ ✟✜✘✒✘❉✒✱ ❞❡✈❡rã♦ ❡s✌✡❜❡❧❡❝❡r✱

❡♠ ❝♦♥✖✉♥✌♦ ❝♦♠ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✱ ✉♠✡ ♣♦❧í✌✠❝✡ ❞❡ q✉✡❧✠❢✠❝✡çã♦

♣r♦❢✠ss✠♦♥✡❧ ♣❡r♠✡♥❡♥✌❡ ❞♦s s❡✉s ♠❡♠❜r♦s✱ ✈♦❧✌✡❞✡ à ❝♦rr❡✌✡ ✠❞❡♥✌✠❢✠✲

❝✡çã♦ ❡ ✡✌❡♥❞✠♠❡♥✌♦ ❞✡s ❞❡♠✡♥❞✡s ✠♥❡r❡♥✌❡s ✡♦ ór❣ã♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✒ ♣♦❧í✌✠❝✡ r❡❢❡r✠❞✡ ♥♦ ❝✡♣✉✌ ❝♦♠♣r❡❡♥❞❡ ♦ ❡s✌í♠✉❧♦ ❡

♦ ❢♦r♥❡❝✠♠❡♥✌♦ ❞♦s ♠❡✠♦s ♥❡❝❡ssár✠♦s ♣✡r✡ ✡❞❡q✉✡❞✡ ❢♦r♠✡çã♦ ❡ ✡✌✉✡✲

❧✠③✡çã♦ ❢✉♥❝✠♦♥✡❧ ❞♦s ♠❡♠❜r♦s ❞♦s ✟♦♥s❡❧❤♦s ❡ s❡✉s s✉♣❧❡♥✌❡s✱ ♦ q✉❡

✠♥❝❧✉✠✱ ❞❡♥✌r❡ ♦✉✌r♦s✱ ✡ ❞✠s♣♦♥✠❜✠❧✠③✡çã♦ ❞❡ ♠✡✌❡r✠✡❧ ✠♥❢♦r♠✡✌✠✈♦✱ r❡✡✲

❧✠③✡çã♦ ❞❡ ❡♥❝♦♥✌r♦s ❝♦♠ ♣r♦❢✠ss✠♦♥✡✠s q✉❡ ✡✌✉✡♠ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡

❡ ✖✉✈❡♥✌✉❞❡ ❡ ♣✡✌r♦❝í♥✠♦ ❞❡ ❝✉rs♦s ❡ ♣✡❧❡s✌r✡s s♦❜r❡ ♦ ✌❡♠✡✳

✒r✌✳ ✹✾✳ ✳✉✡❧q✉❡r ❝✠❞✡❞ã♦✱ ♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r ❡ ♦ ✟♦♥s❡❧❤♦ ♦✉✲

♥✠❝✠♣✡❧ ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ é ♣✡r✲

✌❡ ❧❡❣í✌✠♠✡ ♣✡r✡ r❡q✉❡r❡r ✡♦s ✚♦❞❡r❡s ✎①❡❝✉✌✠✈♦ ❡ ✓❡❣✠s❧✡✌✠✈♦✱ ✡ss✠♠

❝♦♠♦ ✡♦ ☛r✠❜✉♥✡❧ ❞❡ ✟♦♥✌✡s ❝♦♠♣❡✌❡♥✌❡ ❡ ✡♦ ♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ✡

✡♣✉r✡çã♦ ❞♦ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♥♦r♠✡s ❞❡ ❣✡r✡♥✌✠✡ ❞♦s ❞✠r❡✠✌♦s ❞✡s

❝r✠✡♥ç✡s ❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s ❝♦♥✌✠❞✡s ♥✡ ✓❡✠ ♥➸ ✔✳✵✻✾✱

❞❡✕✾✾✵ ❡ ♥❡s✌✡ ❛❡s♦❧✉çã♦✱ ❜❡♠ ❝♦♠♦ r❡q✉❡r❡r ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞❡ss❡s

✡✌♦s ♥♦r♠✡✌✠✈♦s ♣♦r ♠❡✠♦ ❞❡ ♠❡❞✠❞✡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ❡ ✖✉❞✠❝✠✡✠s✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✶✺

✒r✌✳ ✺✵✳ ✒s ❞❡❧✠❜❡r✡çõ❡s ❞♦ ✟✜✘✒✘❉✒✱ ♥♦ s❡✉ â♠❜✠✌♦ ❞❡ ❝♦♠✲

♣❡✌ê♥❝✠✡ ♣✡r✡ ❡❧✡❜♦r✡r ✡s ♥♦r♠✡s ❣❡r✡✠s ❞✡ ♣♦❧í✌✠❝✡ ♥✡❝✠♦♥✡❧ ❞❡ ✡✌❡♥✲

❞✠♠❡♥✌♦ ❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ sã♦ ✈✠♥❝✉❧✡♥✌❡s ❡

♦❜r✠❣✡✌ór✠✡s ♣✡r✡ ✡ ✒❞♠✠♥✠s✌r✡çã♦ ✚ú❜❧✠❝✡✱ r❡s♣❡✠✌✡♥❞♦✲s❡ ♦s ♣r✠♥❝í✲

♣✠♦s ❝♦♥s✌✠✌✉❝✠♦♥✡✠s ❞✡ ♣r❡✈❡♥çã♦✱ ♣r✠♦r✠❞✡❞❡ ✡❜s♦❧✉✌✡✱ r✡③♦✡❜✠❧✠❞✡❞❡

❡ ❧❡❣✡❧✠❞✡❞❡✳

✒r✌✳ ✺✕✳ ✜s ✟♦♥s❡❧❤♦s♦✉♥✠❝✠♣✡✠s ♦✉ ❉✠s✌r✠✌✡❧ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥✲

ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡♠ ❝♦♥✖✉♥✌♦ ❝♦♠ ♦s ✟♦♥s❡❧❤♦s ☛✉✌❡❧✡r❡s✱ ❞❡✈❡✲

rã♦ ♣r♦♠♦✈❡r ✡♠♣❧✡ ❡ ♣❡r♠✡♥❡♥✌❡ ♠♦❜✠❧✠③✡çã♦ ❞✡ s♦❝✠❡❞✡❞❡ ✡❝❡r❝✡ ❞✡

✠♠♣♦r✌â♥❝✠✡ ❡ ❞♦ ♣✡♣❡❧ ❞♦ ✟♦♥s❡❧❤♦ ☛✉✌❡❧✡r✳

✒r✌✳ ✺✗✳ ✚✡r✡ ✡ ❝r✠✡çã♦✱ ❝♦♠♣♦s✠çã♦ ❡ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✟♦♥s❡❧❤♦

☛✉✌❡❧✡r ❞❡✈❡rã♦ s❡r ♦❜s❡r✈✡❞✡s ✡s ❞✠✈❡rs✠❞✡❞❡s é✌♥✠❝✡s✱ ❝✉❧✌✉r✡✠s ❞♦

♣✡ís✱ ❝♦♥s✠❞❡r✡♥❞♦ ✡s ❞❡♠✡♥❞✡s ❞✡s ❝♦♠✉♥✠❞✡❞❡s r❡♠✡♥❡s❝❡♥✌❡s ❞❡

q✉✠❧♦♠❜♦ ❡ ♦✉✌r✡s ❝♦♠✉♥✠❞✡❞❡s ✌r✡❞✠❝✠♦♥✡✠s✳

✒r✌✳ ✺✸✳ ✎s✌✡ ❛❡s♦❧✉çã♦ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✳

✒r✌✳ ✺✹✳ ❛❡✈♦❣✡♠✲s❡ ✡s ❞✠s♣♦s✠çõ❡s ❡♠ ❝♦♥✌rár✠♦✱ ❡s♣❡❝✠✡❧♠❡♥✌❡ ✡s

❝♦♥s✌✡♥✌❡s ❞✡ ❛❡s♦❧✉çã♦ ♥➸ ✼✺✱ ❞❡ ✗✗ ❞❡ ♦✉✌✉❜r♦ ❞❡ ✗✵✵✕✱ ❞♦ ✟✜✲

✘✒✘❉✒✳

❧r✡sí❧✠✡ ✲ ❉✛✱ ✌❡rç✡✲❢❡✠r✡✱ ✕✺ ❞❡ ♠✡rç♦ ❞❡ ✗✵✕✕

�➪❇✂❖�❊✂✝❖✁✥✆✥ ✁✂▲❱✥



✸✶✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ◆➸ ✼✼✴✷✵✵✾ ✹ ❈◆❏

✁✂✄✞▲❯➬✝✞ ☎� ✥✥✝ ✥✂ �☎ ✥✂ �❆✂✞ ✥✂ �✄✄✆✂

✭❈☎❏�

❉✐s♣õ❡ s♦✠r❡ ❛ ✐♥s♣❡çã♦ ♥♦s ❡st❛✠❡❧❡❝✐✲
❡❡♥t♦s ❡ ❡♥t✐☛❛☛❡s ☛❡ ❛t❡♥☛✐❡❡♥t♦ ❛♦
❛☛♦❧❡s❝❡♥t❡ ❡ s♦✠r❡ ❛ ✐❡♣❧❛♥t❛çã♦ ☛♦ ❝❛✲
☛❛str♦ ♥❛❝✐♦♥❛❧ ☛❡ ❛☛♦❧❡s❝❡♥t❡s ❡❡ ❝♦♥✲
❢ ❧✐t♦ ❝♦❡ ❛ ❧❡✐✳

✜ ✤✣✢✜✌✚✢✙✘✢ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✢ ✞✌✜✘✌✑✍✱ ♥♦

✉s♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s ❝♦♥❢❡r✠❞✡s ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ❞✡ ❛❡♣ú❜❧✠❝✡✱ ❡s✲

♣❡❝✠✡❧♠❡♥✌❡ ♦ ❞✠s♣♦s✌♦ ♥♦ ✠♥❝✠s♦ ✏✱ ➜✹➸✱ ✡r✌✳✕✵✸✲❧❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ♣r✠♦r✠❞✡❞❡ ❞✡s ♣♦❧í✌✠❝✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à ✠♥❢â♥✲

❝✠✡ ❡ à ✖✉✈❡♥✌✉❞❡✱ ♣r❡❝♦♥✠③✡❞✡ ♣❡❧♦ ✡r✌✠❣♦ ✗✗✼ ❞✡ ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡✲

r✡❧❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡s ♥♦r♠✡s r❡❢❡r❡♥✌❡s ✡♦s ✡❞♦❧❡s❝❡♥✌❡s ❝♦♥✌✠❞✡s ♥♦

✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❞❡♥✌r❡ ✡s q✉✡✠s ✡ ♦❜r✠❣✡✌♦r✠❡✲

❞✡❞❡ ❞❡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s r❡❢❡r❡♥✌❡s à ✈✠❞✡✱ ✡♦ r❡s♣❡✠✌♦ ❡ à ❞✠❣♥✠✲

❞✡❞❡✱ q✉❡ ❝♦♥s✠s✌❡♠ ♥✡ ✠♥✈✠♦❧✡❜✠❧✠❞✡❞❡ ❞✡ ✠♥✌❡❣r✠❞✡❞❡ ❢ís✠❝✡✱ ♣síq✉✠❝✡

❡ ♠♦r✡❧ ❡ ♥✡ ♣r♦✠❜✠çã♦ ❞❡ ✌r✡✌✡♠❡♥✌♦ ❞❡s✉♠✡♥♦❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ♣❡❝✉❧✠✡r ❝♦♥❞✠çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ❝♦♠♦ ♣❡ss♦✡

❡♠ ♣r♦❝❡ss♦ ❞❡ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ♦❜r✠❣✡✌♦r✠❡❞✡❞❡✱ ♣r❡✈✠s✌✡ ♥♦ ✡r✌✠❣♦ ✾✺ ❞♦ ✎s✲

✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✱ ❞❡ ❢✠s❝✡❧✠③✡çã♦ ❞✡s ❡♥✌✠❞✡❞❡s ❣♦✲

✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦✲❣♦✈❡r♥✡♠❡♥✌✡✠s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ ✡♦ ✡❞♦❧❡s❝❡♥✌❡✱

❡❧❡♥❝✡❞✡s ♥♦ ✡r✌✠❣♦ ✾✵ ❞✡ ♠❡s♠✡ ♥♦r♠✡✱ ♣❡❧♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ✡♣r♦✈✡çã♦✱ ♥✡ ✼✸➟ ✍❡ssã♦ ✚❧❡♥ár✠✡✱ r❡✡❧✠③✡❞✡ ❡♠

✵✹ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✗✵✵✔✱ ❞✡ ♣r♦♣♦s✌✡ ♥✡❝✠♦♥✡❧ ❞❡ ♣r♦♠♦çã♦ ❞❡ ♠❡✲

❞✠❞✡s ❞❡ ♣r♦✌❡çã♦ à ✠♥❢â♥❝✠✡ ❡ à ✖✉✈❡♥✌✉❞❡ ❡ ❞❡ r❡✠♥s❡rçã♦ s♦❝✠✡❧ ❞♦

✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠❀

✣✢✜✒✔✠✢✿
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✒r✌✳ ✕➸ ❉❡✌❡r♠✠♥✡r ✡♦s ✖✉í③❡s ❞✡s ✈✡r✡s ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡

❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ♣✡r✡ ✡ ♠✡✌ér✠✡ r❡❢❡r❡♥✌❡ ✡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦

❝♦♠ ✡ ❧❡✠ q✉❡ r❡✡❧✠③❡♠ ♣❡ss♦✡❧♠❡♥✌❡ ✠♥s♣❡çã♦ ♠❡♥s✡❧ ♥✡s ❡♥✌✠❞✡❞❡s ❞❡

✡✌❡♥❞✠♠❡♥✌♦ s♦❜ s✉✡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❡ ✡❞♦✌❡♠ ✡s ♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡s✲

sár✠✡s ♣✡r✡ ♦ s❡✉ ✡❞❡q✉✡❞♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦✳

✚✡rá❣r✡❢♦ ú♥✠❝♦✳ ✏❣✉✡❧ ♣r♦❝❡❞✠♠❡♥✌♦ ❞❡✈❡ s❡r ✡❞♦✌✡❞♦ ♣❡❧♦s ✖✉í③❡s q✉❡

✡✌✉✡♠ ❡♠ ♦✉✌r♦s ✖✉í③♦s✱ ✠♥❝❧✉s✠✈❡ ✖✉í③♦ ú♥✠❝♦✱ ❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ❝♦♥✲

❝♦rr❡♥✌❡ ♣✡r✡ ✡ ♠✡✌ér✠✡ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✳

✒r✌✳ ✗➸ ❉✡s ✠♥s♣❡çõ❡s ♠❡♥s✡✠s ❞❡✈❡rá ♦ ✖✉✠③ ❡❧✡❜♦r✡r r❡❧✡✌ór✠♦ s♦❜r❡ ✡s

❝♦♥❞✠çõ❡s ❞✡ ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱ ✡ s❡r ❡♥✈✠✡❞♦ à ✟♦rr❡❣❡❞♦r✠✡✲

✲✙❡r✡❧ ❞❡ ☞✉s✌✠ç✡ ❞♦ r❡s♣❡❝✌✠✈♦ ☛r✠❜✉♥✡❧ ✡✌é ♦ ❞✠✡ ✵✺ ❞♦ ♠ês s❡❣✉✠♥✌❡✱

s❡♠ ♣r❡✖✉í③♦ ❞✡s ✠♠❡❞✠✡✌✡s ♣r♦✈✠❞ê♥❝✠✡s ♣✡r✡ q✉❡ ♦ s❡✉ ❢✉♥❝✠♦♥✡♠❡♥✲

✌♦ s❡ ❞ê ♥✡ ❢♦r♠✡ ♣r❡✈✠s✌✡ ❡♠ ❧❡✠✳

➜✕➸ ❉❡✈❡rã♦ ❝♦♥s✌✡r ♥♦ r❡❧✡✌ór✠♦ ✠♥❞✠❝✡❞♦✱ ❡♠ ❝✡♠♣♦ ♣ró♣r✠♦✱ ✡s s❡✲

❣✉✠♥✌❡s ✠♥❢♦r♠✡çõ❡s✿

✏ ✲ ✡ ❧♦❝✡❧✠③✡çã♦✱ ✡ ❞❡s✌✠♥✡çã♦✱ ✡ ♥✡✌✉r❡③✡ ❡ ✡ ❡s✌r✉✌✉r✡ ❞✡ ❡♥✌✠❞✡❞❡

❞❡ ✡✌❡♥❞✠♠❡♥✌♦❀

✏✏ ✲ ✡s ✠♥❢♦r♠✡çõ❡s r❡❧✡✌✠✈✡s ✡♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s ♥♦r♠✡s ♣r❡✈✠s✌✡s

♥♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡✱ ❡♠ ❡s♣❡❝✠✡❧ ♥♦s ✡r✌✠❣♦s

✾✵ ✡ ✾✹❀

✏✏✏ ✲ ♦s ❞✡❞♦s r❡❢❡r❡♥✌❡s à s✉❢✠❝✠ê♥❝✠✡ ♦✉ ♥ã♦ ❞❡ ✈✡❣✡s ❡✱ ❡♠ ❝✡s♦

♥❡❣✡✌✠✈♦✱ ✡ ❡s♣❡❝✠❢✠❝✡çã♦ ❞✡ ❞❡❢✡s✡❣❡♠❀

✏✮ ✲ ✡s ♠❡❞✠❞✡s ✡❞♦✌✡❞✡s ♣✡r✡ ♦ ✡❞❡q✉✡❞♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞✡ ❡♥✲

✌✠❞✡❞❡✳

➜✗➸ ✜ r❡❧✡✌ór✠♦ ❞❡✈❡rá s❡r ❞✠s♣♦♥✠❜✠❧✠③✡❞♦ à ✟♦rr❡❣❡❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞❡

☞✉s✌✠ç✡✱ q✉✡♥❞♦ s♦❧✠❝✠✌✡❞♦✳

➜✸➸ ✟♦♥s✌✡✌✡❞✡ q✉✡❧q✉❡r ✠rr❡❣✉❧✡r✠❞✡❞❡ ♥✡ ❡♥✌✠❞✡❞❡ ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✱

♦ ✖✉✠③ ✌♦♠✡rá ✡s ♣r♦✈✠❞ê♥❝✠✡s ♥❡❝❡ssár✠✡s ♣✡r✡ ✡ ✡♣✉r✡çã♦ ❞♦s ❢✡✌♦s ❡

❞❡ ❡✈❡♥✌✉✡❧ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡✳
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✒r✌✳ ✸➸ ✜s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡ ♣♦❞❡rã♦ ❡①♣❡❞✠r r❡❣✉❧✡♠❡♥✌♦s s✉♣❧❡✲

♠❡♥✌✡r❡s✱ ❝♦♥s✠❞❡r✡♥❞♦ ✡s ♣❡❝✉❧✠✡r✠❞✡❞❡s ❧♦❝✡✠s✳

✒r✌✳ ✹➸ ✜s r❡s♣❡❝✌✠✈♦s ☛r✠❜✉♥✡✠s ♣r♦♣♦r❝✠♦♥✡rã♦ ❝♦♥❞✠çõ❡s ❞❡ s❡❣✉✲

r✡♥ç✡ ✡♦s ✖✉í③❡s ♥♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦ r❡❢❡r✠❞♦ ❞❡✈❡r ❞❡ ✈✠s✠✌✡ às ❡♥✌✠❞✡✲

❞❡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦✳

✒r✌✳ ✺➸ ✚✡r✡ ✡✉①✠❧✠✡r ♦s ✖✉í③❡s ♥♦ ❝♦♥✌r♦❧❡ ❞✡ ✡♣❧✠❝✡çã♦ ❞✡s ♠❡❞✠❞✡s

só❝✠♦❡❞✉❝✡✌✠✈✡s✱ ♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ✠♠♣❧✡♥✌✡✱ ♥❡s✌❡ ✡✌♦✱

♦ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✱ q✉❡ ✌❡♠

♣♦r ❢✠♥✡❧✠❞✡❞❡ ❝♦♥s♦❧✠❞✡r ❞✡❞♦s ❞❡ ✌♦❞✡s ✡s ❝♦♠✡r❝✡s ❞✡s ✉♥✠❞✡❞❡s

❞✡ ❢❡❞❡r✡çã♦ r❡❢❡r❡♥✌❡s ✡♦s ❡♥✈♦❧✈✠❞♦s ♥✡ ♣rá✌✠❝✡ ❞❡ ✡✌♦s ✠♥❢r✡❝✠♦♥✡✠s✱

❡s✌❡✖✡♠ ♦✉ ♥ã♦ ❡♠ ❝✉♠♣r✠♠❡♥✌♦ ❞✡s r❡❢❡r✠❞✡s ♠❡❞✠❞✡s✳

✒r✌✳ ✻➸ ✜ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠

❢✠❝✡rá ❤♦s♣❡❞✡❞♦ ♥♦ sí✌✠♦ ❡❧❡✌rs♥✠❝♦ ❞♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✱

✡ss❡❣✉r✡❞♦ ♦ ✡❝❡ss♦ ❡①❝❧✉s✠✈✡♠❡♥✌❡ ✡♦s ór❣ã♦s ♣♦r ❡❧❡ ✡✉✌♦r✠③✡❞♦s✳

✒r✌✳ ✼➸ ✒s ✟♦rr❡❣❡❞♦r✠✡s ❞♦s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡ ❢✉♥❝✠♦♥✡rã♦ ❝♦♠♦

✡❞♠✠♥✠s✌r✡❞♦r✡s ❞♦ s✠s✌❡♠✡ ♥♦ r❡s♣❡❝✌✠✈♦ ✎s✌✡❞♦✱ ❡ ✌❡rã♦ ✡❝❡ss♦ ✠♥✌❡✲

❣r✡❧ ✡♦s ❞✡❞♦s✱ ❝♦♠ ✡ ✡✌r✠❜✉✠çã♦ ❞❡ ❝✡❞✡s✌r✡r ❡ ❧✠❜❡r✡r ♦ ✡❝❡ss♦ ✡♦ ✖✉✠③

❝♦♠♣❡✌❡♥✌❡ ❞❡ ❝✡❞✡ ✉♠✡ ❞✡s ✈✡r✡s ❞✡s ❝♦♠✡r❝✡s✱ ❜❡♠ ❝♦♠♦ ③❡❧✡r ♣❡❧✡

❝♦rr❡✌✡ ✠♥s❡rçã♦ ❞✡s ✠♥❢♦r♠✡çõ❡s✱ q✉❡ ❞❡✈❡rá s❡ ✉❧✌✠♠✡r ♥♦ ♣r✡③♦ ❞❡

✕✔✵ ✭❝❡♥✌♦ ❡ ♦✠✌❡♥✌✡✮ ❞✠✡s ❞✡ ♣✉❜❧✠❝✡çã♦ ❞❡s✌✡ ❛❡s♦❧✉çã♦✳

✒r✌✳ ✔➸ ✒s ✟♦rr❡❣❡❞♦r✠✡s✲✙❡r✡✠s ❞❡ ☞✉s✌✠ç✡ ❡ ♦s ✖✉í③❡s ❝♦♠♣❡✌❡♥✌❡s

❡♥❝✡♠✠♥❤✡rã♦ ♦s ❞✡❞♦s ♣♦r ♠❡✠♦ ❡❧❡✌rs♥✠❝♦ ✡♦ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧ ❞♦s

✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✳

✒r✌✳ ✾➸ ✜ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ♣r❡s✌✡rá ♦ ✡♣♦✠♦ ✌é❝♥✠❝♦ ♥❡✲

❝❡ssár✠♦ ✡♦s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡ ❞♦s ✎s✌✡❞♦s ❡ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧

♣✡r✡ ✡ ✠♥s❡rçã♦ ❞♦s ❞✡❞♦s ♥♦ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧✳

✚✡rá❣r✡❢♦ ú♥✠❝♦ ✲ ✜s ☛r✠❜✉♥✡✠s ♣♦❞❡rã♦ ♠✡♥✌❡r ♦s ✡✌✉✡✠s s✠s✌❡♠✡s ❞❡

❞✡❞♦s ❡♠ ✉✌✠❧✠③✡çã♦ ♥♦ r❡s♣❡❝✌✠✈♦ ✎s✌✡❞♦✱ ♦✉ s✉❜s✌✠✌✉í✲❧♦s ♣♦r ♦✉✌r♦s

q✉❡ ❡♥✌❡♥❞✡♠ ♠✡✠s ✡❞❡q✉✡❞♦s✱ ❞❡s❞❡ q✉❡ ✡ss❡❣✉r✡❞✡ ✡ ♠✠❣r✡çã♦ ❞♦s

❞✡❞♦s ✡♦ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧✳
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✒r✌✳ ✕✵✳ ✟♦♠♣❡✌❡ ✡♦ ✟♦♠✠✌ê ✙❡s✌♦r ♣r♦♠♦✈❡r ✡ ✠♠♣❧✡♥✌✡çã♦✱ ♦ ✡❝♦♠✲

♣✡♥❤✡♠❡♥✌♦ ❡ ♦ ❞❡s❡♥✈♦❧✈✠♠❡♥✌♦ ❞♦ ❝✡❞✡s✌r♦ ♥✡❝✠♦♥✡❧ ❞❡ ✡❞♦❧❡s❝❡♥✲

✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠ ❡ ❡❢❡✌✉✡r ♦ ❞❡✌✡❧❤✡♠❡♥✌♦ ❞♦s ♣r♦❝❡❞✠♠❡♥✌♦s

♣✡r✡ ♦ ❝✉♠♣r✠♠❡♥✌♦ ❞❡s✌✡ r❡s♦❧✉çã♦✳

✒r✌✳ ✕✕✳ ✜s ❝✡❞✡s✌r♦s ❞♦ s✠s✌❡♠✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡ s❡rã♦ ❣❡✲

r✠❞♦s ❡ ❢✠s❝✡❧✠③✡❞♦s ♣❡❧✡ ✟♦rr❡❣❡❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✳

✒r✌✳ ✕✗✳ ✎s✌✡ ❛❡s♦❧✉çã♦ ❡♥✌r✡rá ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✳

▼✐♥✐str♦s✐❧♠❛r▼❡♥❞❡s

✥✡☞♦✐☛☞♥t☞ ☛✠ ✟♦✎
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✭❈☎❏�

❉❡t❡r❡✐♥❛ ❛ ❝r✐❛çã♦ ☛❡ ☞♦♦r☛❡♥❛☛♦r✐❛s
☛❛ ■♥❢♦♥❝✐❛ ❡ ☛❛ ❡✉✈❡♥t✉☛❡ ♥♦ ♦❡✠✐t♦
☛♦s ❚r✐✠✉♥❛✐s ☛❡ ❡✉st✐ç❛ ☛♦s ✡st❛☛♦s ❡ ☛♦
❉✐str✐t♦ ♦❡☛❡r❛❧✳

✜ ✤✣✢✜✌✚✢✙✘✢ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✢ ✞✌✜✘✌✑✍✱ ♥♦

✉s♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s ❝♦♥❢❡r✠❞✡s ♣❡❧✡ ✟♦♥s✌✠✌✉✠çã♦ ❞✡ ❛❡♣ú❜❧✠❝✡✱ ❡s✲

♣❡❝✠✡❧♠❡♥✌❡ ♦ ❞✠s♣♦s✌♦ ♥♦ ✠♥❝✠s♦ ✏✱ ➜✹➸✱ ✡r✌✳ ✕✵✸✲❧❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ♣r✠♦r✠❞✡❞❡ ❞✡s ♣♦❧í✌✠❝✡s ❞❡ ✡✌❡♥❞✠♠❡♥✌♦ à ✠♥❢â♥✲

❝✠✡ ❡ ✖✉✈❡♥✌✉❞❡✱ ♣r❡❝♦♥✠③✡❞✡ ♣❡❧♦ ✡r✌✳ ✗✗✼ ❞✡ ✟✡r✌✡ ✟♦♥s✌✠✌✉❝✠♦♥✡❧❀

✓✒✙✜✌✚✢✣✍✙✚✒ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ❝♦♦r❞❡♥✡çã♦ ❞✡ ❡❧✡❜♦r✡çã♦ ❡

❡①❡❝✉çã♦ ❞✡s ♣♦❧í✌✠❝✡s ♣ú❜❧✠❝✡s✱ ♥♦ â♠❜✠✌♦ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦✱ r❡❧✡✌✠✲

✈✡s à ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡❀

✣✢✜✒✔✠✢✿

✒r✌✳ ✕➸✳ ✜s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡ ❞♦s ✎s✌✡❞♦s ❡ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✱

♥♦ ♣r✡③♦ ❞❡ ✕✔✵ ✭❝❡♥✌♦ ❡ ♦✠✌❡♥✌✡ ❞✠✡s✮✱ ❞❡✈❡rã♦ ❝r✠✡r ♥♦ â♠❜✠✌♦ ❞❡ s✉✡

❡s✌r✉✌✉r✡ ♦r❣✡♥✠③✡❝✠♦♥✡❧✱ ✟♦♦r❞❡♥✡❞♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡

❝♦♠♦ ór❣ã♦s ♣❡r♠✡♥❡♥✌❡s ❞❡ ✡ss❡ss♦r✠✡ ❞✡ ✚r❡s✠❞ê♥❝✠✡ ❞♦ ☛r✠❜✉♥✡❧✳

✒r✌✳ ✗➸✳ ✒s ✟♦♦r❞❡♥✡❞♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ✌❡rã♦ ♣♦r ✡✌r✠✲

❜✉✠çã♦✱ ❞❡♥✌r❡ ♦✉✌r✡s✿

✏ ✲ ❡❧✡❜♦r✡r s✉❣❡s✌õ❡s ♣✡r✡ ♦ ✡♣r✠♠♦r✡♠❡♥✌♦ ❞✡ ❡s✌r✉✌✉r✡ ❞♦ ☞✉❞✠✲

❝✠ár✠♦ ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡❀

✏✏ ✲ ❞✡r s✉♣♦r✌❡ ✡♦s ♠✡❣✠s✌r✡❞♦s✱ ✡♦s s❡r✈✠❞♦r❡s ❡ às ❡q✉✠♣❡s ♠✉❧✌✠✲

♣r♦❢✠ss✠♦♥✡✠s ✈✠s✡♥❞♦ à ♠❡❧❤♦r✠✡ ❞✡ ♣r❡s✌✡çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧❀

✏✏✏ ✲ ♣r♦♠♦✈❡r ✡ ✡r✌✠❝✉❧✡çã♦ ✠♥✌❡r♥✡ ❡ ❡①✌❡r♥✡ ❞✡ ☞✉s✌✠ç✡ ❞✡ ✏♥✲

❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ❝♦♠ ♦✉✌r♦s ór❣ã♦s ❣♦✈❡r♥✡♠❡♥✌✡✠s ❡ ♥ã♦✲

✲❣♦✈❡r♥✡♠❡♥✌✡✠s❀



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✷✶

✏✮ ✲ ❝♦❧✡❜♦r✡r ♣✡r✡ ✡ ❢♦r♠✡çã♦ ✠♥✠❝✠✡❧✱ ❝♦♥✌✠♥✉✡❞✡ ❡ ❡s♣❡❝✠✡❧✠③✡❞✡

❞❡ ♠✡❣✠s✌r✡❞♦s ❡ s❡r✈✠❞♦r❡s ♥✡ ár❡✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ❞✡ ✖✉✈❡♥✌✉❞❡✳

✮ ✲ ❡①❡r❝❡r ✡s ✡✌r✠❜✉✠çõ❡s ❞✡ ❣❡s✌ã♦ ❡s✌✡❞✉✡❧ ❞♦s ✟✡❞✡s✌r♦s ✘✡❝✠♦✲

♥✡✠s ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡✳

✒r✌✳ ✸➸✳ ✒s ✟♦♦r❞❡♥✡❞♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ s❡rã♦ ❞✠r✠❣✠❞✡s

♣♦r ♠✡❣✠s✌r✡❞♦✱ ❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ✖✉r✠s❞✠❝✠♦♥✡❧ ♦✉ ❝♦♠ r❡❝♦♥❤❡❝✠❞✡

❡①♣❡r✠ê♥❝✠✡ ♥✡ ár❡✡✳

✚✡rá❣r✡❢♦ ✕➸✳ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ♣♦❞❡rá

❝♦♥✌✡r ❝♦♠ ✡ ❝♦❧✡❜♦r✡çã♦ ♦✉ ✡ss❡ss♦r✠✡ ❞❡ ♦✉✌r♦s ♠✡❣✠s✌r✡❞♦s✱ s❡♠

❞✠s♣❡♥s✡ ❞✡ ❢✉♥çã♦ ✖✉r✠s❞✠❝✠♦♥✡❧✳

✚✡rá❣r✡❢♦ ✗➸✳ ✒ ✟♦♦r❞❡♥✡❞♦r✠✡ ❞✡ ✏♥❢â♥❝✠✡ ❡ ❞✡ ☞✉✈❡♥✌✉❞❡ ❞❡✈❡rá

❝♦♥✌✡r ❝♦♠ ❡s✌r✉✌✉r✡ ❞❡ ✡♣♦✠♦ ✡❞♠✠♥✠s✌r✡✌✠✈♦ ❡ ❞❡ ❡q✉✠♣❡ ♠✉❧✌✠♣r♦❢✠s✲

s✠♦♥✡❧✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❞♦ q✉✡❞r♦ ❞❡ s❡r✈✠❞♦r❡s ❞♦ ☞✉❞✠❝✠ár✠♦✳

✒r✌✳ ✹➸✳ ✎s✌✡ ❛❡s♦❧✉çã♦ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✳

▼✐♥✐str♦s✐❧♠❛r▼❡♥❞❡s

✥✡☞♦✐☛☞♥t☞ ☛✠ ✟♦✎



✸✷✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ❈❖◆❏❯◆❚❆ ◆➸ ✵✶✴✷✵✵✾ ✹ ❈◆❏

✁✂✄✞▲❯➬✝✞ ❈✞☎❏❯☎✆❆ ☎� ✄✞✝

✥✂ �✆ ✥✂ ✄✂✆✂�❙✁✞ ✥✂ �✄✄✆✂ ✭❈☎❏❯❈☎���

■♥st✐t✉❝✐♦♥❛❧✐③❛ ❡❡❝❛♥✐s❡♦s ☛❡ r❡✈✐sã♦
♣❡r✐ó☛✐❝❛ ☛❛s ♣r✐sõ❡s ♣r♦✈✐sór✐❛s ❡ ☛❡❢✐✲
♥✐t✐✈❛s✱ ☛❛s ❡❡☛✐☛❛s ☛❡ s❡❣✉r❛♥ç❛ ❡ ☛❛s
✐♥t❡r♥❛çõ❡s ☛❡ ❛☛♦❧❡s❝❡♥t❡s✳

✒✜ ✤✣✢✜✌✚✢✙✘✢✜ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✢ ✞✌✜✘✌✑✍

✢ ✚✒ ✓✒✙✜✢✔➁✒ ✙✍✓✌✒✙✍✔ ✚✒ ✎✌✙✌✜✘✞✣✌✒ ✤✖✕✔✌✓✒✱ ♥♦
✉s♦ ❞❡ s✉✡s ✡✌r✠❜✉✠çõ❡s✱

✓✒✙✜✌✚✢✣✍✙✚✒ q✉❡ ♦s ❞✡❞♦s ❝♦❧❤✠❞♦s ♣❡❧♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧

❞❡ ☞✉s✌✠ç✡ ♥✡ ❡①❡❝✉çã♦ ❞♦s ♠✉✌✠rõ❡s ❝✡r❝❡rár✠♦s ✠♥❞✠❝✡♠ ✡ ♥❡❝❡ss✠❞✡❞❡

❞❡ ✡♣❡r❢❡✠ç♦✡♠❡♥✌♦ ❞♦s ♠❡❝✡♥✠s♠♦s ❞❡ ✡❝♦♠♣✡♥❤✡♠❡♥✌♦ ❞✡s ♣r✠sõ❡s

♣r♦✈✠sór✠✡s ❡ ❞❡❢✠♥✠✌✠✈✡s✱ ❞✡s ♠❡❞✠❞✡s ❞❡ s❡❣✉r✡♥ç✡ ❡ ❞✡s ✠♥✌❡r♥✡çõ❡s

❞❡ ✡❞♦❧❡s❝❡♥✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠❀

✓✒✙✜✌✚✢✣✍✙✚✒ ♦s ❞✡❞♦s ❝♦❧❤✠❞♦s ❞✉r✡♥✌❡ ♦ ✌r✡❜✡❧❤♦ ❞✡ ✟♦♠✠s✲

sã♦ ☛❡♠♣♦rár✠✡ q✉❡ ✌r✡✌✡ ❞♦ ✍✠s✌❡♠✡ ✟✡r❝❡rár✠♦✱ ❞❡ ✟✡s✡s ❞❡ ✏♥✌❡r♥✡✲

çã♦ ❞❡ ✒❞♦❧❡s❝❡♥✌❡s ❡♠ ✟♦♥❢❧✠✌♦ ❝♦♠ ✡ ✓❡✠ ❡ ❞♦ ✟♦♥✌r♦❧❡ ✎①✌❡r♥♦ ❞✡

✒✌✠✈✠❞✡❞❡ ✚♦❧✠❝✠✡❧✱ ❞♦ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ q✉❡

r❡✈❡❧✡♠ ✡ ♥❡❝❡ss✠❞✡❞❡ ❞❡ ❡s✌✡❜❡❧❡❝❡r❡♠✲s❡✱ ♥♦ â♠❜✠✌♦ ❞♦ ♦✠♥✠s✌ér✠♦

✚✉❜❧✠❝♦✱ ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❡ ❞♦s ór❣ã♦s ❞❡ ✍❡❣✉r✡♥ç✡ ✚ú❜❧✠❝✡✱ ❝♦♥✲

✌r♦❧❡s ♠✡✠s ❡❢❡✌✠✈♦s ❡ ✠♥✌❡❣r✡❞♦s ❞✡ ❡①❡❝✉çã♦ ❞✡s ♠❡❞✠❞✡s q✉❡ ✠♠♣♦r✲

✌❡♠ ❡♠ r❡s✌r✠çã♦ ❞✡ ❧✠❜❡r❞✡❞❡❀

✓✒✙✜✌✚✢✣✍✙✚✒ ♦ ❝♦♠♣r♦♠✠ss♦ ❞♦ ✟✘☞ ❡ ❞♦ ✟✘♦✚ ❡♠ ③❡❧✡r

♣❡❧♦ ❝✉♠♣r✠♠❡♥✌♦ ❞♦s ♣r✠♥❝í♣✠♦s ❝♦♥s✌✠✌✉❝✠♦♥✡✠s ❞✡ r✡③♦á✈❡❧ ❞✉r✡çã♦

❞♦ ♣r♦❝❡ss♦ ❡ ❞✡ ❧❡❣✡❧✠❞✡❞❡ ❡s✌r✠✌✡ ❞✡ ♣r✠sã♦

✓✒✙✜✌✚✢✣✍✙✚✒ ♦ ❞❡❝✠❞✠❞♦ ♥♦ ♣r♦❝❡ss♦ ♥✳♦ ✗✵✵✾✕✵✵✵✵✵✹✻✼✺✲✼✱

♥✡ ✾✵✡ s❡ssã♦✱ ❞❡ ✕✺✴✵✾✴✗✵✵✾✱ ❞♦ ✟✘☞ ❡ ♥♦ ♣r♦❝❡ss♦ ✾✔✹✴✗✵✵✾✲✼✺✱ ♥✡

✾✡ s❡ssã♦✱ ❞❡ ✗✾✴✵✾✴✗✵✵✾✱ ❞♦ ✟✘♦✚❀

✣✢✜✒✔✠✢✎✿



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✷✸

✒r✌✳ ✕➸✳ ✒s ✉♥✠❞✡❞❡s ❞♦ ✚♦❞❡r ☞✉❞✠❝✠ár✠♦ ❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❝♦♠

❝♦♠♣❡✌ê♥❝✠✡ ❡♠ ♠✡✌ér✠✡ ❝r✠♠✠♥✡❧✱ ✠♥❢r✡❝✠♦♥✡❧ ❡ ❞❡ ❡①❡❝✉çã♦ ♣❡♥✡❧✱

✠♠♣❧✡♥✌✡rã♦ ♠❡❝✡♥✠s♠♦s q✉❡ ♣❡r♠✠✌✡♠✱ ❝♦♠ ♣❡r✠♦❞✠❝✠❞✡❞❡ ♠í♥✠♠✡

✡♥✉✡❧✱ ✡ r❡✈✠sã♦ ❞✡ ❧❡❣✡❧✠❞✡❞❡ ❞✡ ♠✡♥✉✌❡♥çã♦ ❞✡s ♣r✠sõ❡s ♣r♦✈✠sór✠✡s ❡

❞❡❢✠♥✠✌✠✈✡s✱ ❞✡s ♠❡❞✠❞✡s ❞❡ s❡❣✉r✡♥ç✡ ❡ ❞✡s ✠♥✌❡r♥✡çõ❡s ❞❡ ✡❞♦❧❡s❝❡♥✲

✌❡s ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✳

➜✕➸✳ ✚✡r✡ ❞✡r ❝✉♠♣r✠♠❡♥✌♦ ✡♦ ❞✠s♣♦s✌♦ ♥♦ ❝✡♣✉✌ ♦s ☛r✠❜✉♥✡✠s ❡ ✡s ✚r♦✲

❝✉r✡❞♦r✠✡s ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦ ♣♦❞❡rã♦ ♣r♦♠♦✈❡r ✡çõ❡s ✠♥✌❡❣r✡❞✡s✱

❝♦♠ ✡ ♣✡r✌✠❝✠♣✡çã♦ ❞✡ ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡✱ ❞✡ ✜r❞❡♠ ❞♦s ✒❞✈♦❣✡❞♦s

❞♦ ❧r✡s✠❧✱ ❞♦s ór❣ã♦s ❞❡ ✡❞♠✠♥✠s✌r✡çã♦ ♣❡♥✠✌❡♥❝✠ár✠✡ ❡ ❞❡ s❡❣✉r✡♥ç✡

♣ú❜❧✠❝✡✱ ❞✡s ✠♥s✌✠✌✉✠çõ❡s ❞❡ ❡♥s✠♥♦ ❡ ♦✉✌r✡s ❡✈❡♥✌✉✡✠s ❡♥✌✠❞✡❞❡s ❝♦♠

✡✌✉✡çã♦ ❝♦rr❡❧✡✌✡

➜✗➸✳ ✚✡r✡ ✡✉①✠❧✠✡r ♦ ✌r✡❜✡❧❤♦ ❞❡ r❡✈✠sã♦✱ ♦s ☛r✠❜✉♥✡✠s ❡ ✚r♦❝✉r✡❞♦r✠✡s

♣♦❞❡rã♦ ❝r✠✡r ❣r✉♣♦s ❞❡ ✌r✡❜✡❧❤♦ ❝♦♠♣♦s✌♦s ♣♦r ✖✉í③❡s ❡ ♠❡♠❜r♦s ❞♦

♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ q✉❡ ✌❡rã♦ ❝♦♠♣❡✌ê♥❝✠✡ ❡ ✡✌r✠❜✉✠çã♦ ❡♠ ✌♦❞♦ ♦ ✎s✲

✌✡❞♦ ♦✉ r❡❣✠ã♦✱ ❡ ♣♦r s❡r✈✠❞♦r❡s ❡♠ ♥ú♠❡r♦ ❝♦♠♣✡✌í✈❡❧ ❝♦♠ ✡ q✉✡♥✌✠✲

❞✡❞❡ ❞❡ ♣r♦❝❡ss♦s✳

✒r✌✳ ✗➸✳ ✒ r❡✈✠sã♦ ❝♦♥s✠s✌✠rá✱ q✉✡♥✌♦ à ♣r✠sã♦ ♣r♦✈✠sór✠✡✱ ♥✡ r❡✡✈✡❧✠✡çã♦

❞❡ s✉✡ ❞✉r✡çã♦ ❡ ❞♦s r❡q✉✠s✠✌♦s q✉❡ ✡ ❡♥s❡✖✡r✡♠❀ q✉✡♥✌♦ à ♣r✠sã♦ ❞❡❢✠✲

♥✠✌✠✈✡✱ ♥♦ ❡①✡♠❡ q✉✡♥✌♦ ✡♦ ❝✡❜✠♠❡♥✌♦ ❞♦s ❜❡♥❡❢í❝✠♦s ❞✡ ✓❡✠ ❞❡ ✎①❡✲

❝✉çã♦ ✚❡♥✡❧ ❡ ♥✡ ✠❞❡♥✌✠❢✠❝✡çã♦ ❞❡ ❡✈❡♥✌✉✡✠s ♣❡♥✡s ❡①✌✠♥✌✡s❀ ❡✱ q✉✡♥✌♦

às ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s ❞❡ ✠♥✌❡r♥✡çã♦✱ ♣r♦✈✠sór✠✡s ♦✉ ❞❡❢✠♥✠✌✠✈✡s✱

♥✡ ✡✈✡❧✠✡çã♦ ❞✡ ♥❡❝❡ss✠❞✡❞❡ ❞✡ s✉✡ ♠✡♥✉✌❡♥çã♦ ✭✡r✌✳ ✕✗✕✱ ➜ ✗➸✱ ❞✡ ✓❡✠

✔✵✻✾✴✾✵✮ ❡ ❞✡ ♣♦ss✠❜✠❧✠❞✡❞❡ ❞❡ ♣r♦❣r❡ssã♦ ❞❡ r❡❣✠♠❡✳

✒r✌✳ ✸➸✳ ✘♦ ❝✉rs♦ ❞♦s ✌r✡❜✡❧❤♦s s❡rã♦ ❡♠✠✌✠❞♦s ✡✌❡s✌✡❞♦s ❞❡ ♣❡♥✡ ♦✉

♠❡❞✠❞✡ ❞❡ ✠♥✌❡r♥✡çã♦ ✡ ❝✉♠♣r✠r✱ s❡rã♦ ✡✈✡❧✠✡❞✡s ✡s ❝♦♥❞✠çõ❡s ❞♦s ❡s✲

✌✡❜❡❧❡❝✠♠❡♥✌♦s ♣r✠s✠♦♥✡✠s ❡ ❞❡ ✠♥✌❡r♥✡çã♦✱ ♣r♦♠♦✈❡♥❞♦✲ s❡ ♠❡❞✠❞✡s

✡❞♠✠♥✠s✌r✡✌✠✈✡s ♦✉ ✖✉r✠s❞✠❝✠♦♥✡✠s ✈♦❧✌✡❞✡s à ❝♦rr❡çã♦ ❞❡ ❡✈❡♥✌✉✡✠s ✠r✲

r❡❣✉❧✡r✠❞✡❞❡s✱ ♣♦❞❡♥❞♦✱ ✡✠♥❞✡✱ s❡r ✡❣r❡❣✡❞✡s ♦✉✌r✡s ✡✌✠✈✠❞✡❞❡s✱ ❝♦♠♦

✡ ✡✌✉✡❧✠③✡çã♦ ❞♦s s❡r✈✠ç♦s ❝✡r✌♦rár✠♦s ❡ ✠♥s✌✠✌✉❝✠♦♥✡✠s ❡ ✡ ♣r♦♠♦çã♦

❞❡ ♣r♦❣r✡♠✡s ❞❡ r❡✠♥s❡rçã♦ s♦❝✠✡❧ ✡♦ ✠♥✌❡r♥♦ ❡ ✡♦ ❡❣r❡ss♦ ❞♦ s✠s✌❡♠✡

❝✡r❝❡rár✠♦ ❡ só❝✠♦❡❞✉❝✡✌✠✈♦



✸✷✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊❙❖▲❯➬➹❖ ❈❖◆❏❯◆❚❆ ◆➸ ✵✶✴✷✵✵✾ ✹ ❈◆❏

✒r✌✳ ✹➸✳ ✒♦ ❢✠♥✡❧ ❞✡s r❡✈✠sõ❡s ♣❡r✠ó❞✠❝✡s s❡rã♦ ❡❧✡❜♦r✡❞♦s r❡❧✡✌ór✠♦s

♣✡r✡ ❡♥❝✡♠✠♥❤✡♠❡♥✌♦ à ✟♦rr❡❣❡❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ❡ à ✟♦r✲

r❡❣❡❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥♦s q✉✡✠s ❝♦♥s✌✡rã♦✱ ✡❧é♠

❞✡s ♠❡❞✠❞✡s ✡❞♦✌✡❞✡s ❡ ❞✡ s✉✡ q✉✡♥✌✠❢✠❝✡çã♦✱ ♣r♦♣♦s✌✡s ♣✡r✡ ♦ ✡♣❡r✲

❢❡✠ç♦✡♠❡♥✌♦ ❞✡s r♦✌✠♥✡s ❞❡ ✌r✡❜✡❧❤♦ ❡ ❞♦ s✠s✌❡♠✡ ❞❡ ✖✉s✌✠ç✡ ❝r✠♠✠♥✡❧ ❡

❞✡ ✖✉✈❡♥✌✉❞❡

✒r✌✳ ✺➸✳ ✒ ♣r❡s❡♥✌❡ ✒ ♣r❡s❡♥✌❡ r❡s♦❧✉çã♦ ♥ã♦ ♣r❡✖✉❞✠❝✡ ✡ ✡✌✉✡çã♦ ✠♥✌❡✲

❣r✡❞✡ ❡♥✌r❡ ♦s ✟♦♥s❡❧❤♦s ✘✡❝✠♦♥✡✠s ❞❡ ☞✉s✌✠ç✡ ❡ ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦

❡ ♦s ☛r✠❜✉♥✡✠s ❡ ✚r♦❝✉r✡❞♦r✠✡s ❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ♥✡ ❝♦♦r❞❡♥✡çã♦

❞❡ ♠✉✌✠rõ❡s ❝✡r❝❡rár✠♦s ❡ ❞❡ ♠❡❞✠❞✡s s♦❝✠♦❡❞✉❝✡✌✠✈✡s✳

✒r✌✳ ✻➸✳ ✎s✌✡ r❡s♦❧✉çã♦ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉❜❧✠❝✡çã♦✳

❧r✡s✠❧✠✡✱ ✗✾ ❞❡ s❡✌❡♠❜r♦ ❞❡ ✗✵✵✾✳

▼✐♥✐str♦s✐❧♠❛r▼❡♥❞❡s

✥✡☞♦✐☛☞♥t☞ ☛✠ ✟♦✎

✥♦❜❡rt♦▼♦♥t❡✐r♦s✉r❣❡❧ ✁❛♥t♦s

✥✡☞♦✐☛☞♥t☞ ☛✠ ✟♦�✥



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✷✺

✂☎✄✆✁❯➬✝✞ ☎✞✁�❆✆✂◆❆ ☎✥ ✄�✝

✥✂ ✟ ✥✂ ☎✞◆✂�❙✁✞ ✥✂ �✄✄✆✂ ✭❈☎❏�

❉✐s❝✐♣❧✐♥❛ ❛ ❛☛♦çã♦ ☛❡ ❡❡☛✐☛❛s ☛❡st✐✲
♥❛☛❛s s ♦✠s❡r✈♦♥❝✐❛ ☛❡ tr❛❡✐t❛çã♦ ☛❡
♣r♦❝❡ss♦s ☛❛ s❡✐ ✄✵✻✾✴✾✵❀ ☛❛ ❣❛r❛♥t✐❛
☛❡ ❝✉❡♣r✐❡❡♥t♦ ☛❡ ♣r❛③♦s ♣r❡✈✐st♦s ♥❛
❡❡♥❝✐♦♥❛☛❛ s❡✐❀ ☛♦s ☛❡❡❛✐s ☛✐r❡✐t♦s ☛❛
❝r✐❛♥ç❛ ❡ ❛☛♦❧❡s❝❡♥t❡ ❡st❛✠❡❧❡❝✐☛♦s ♥❛
➇t❡♦r✐❛ ☛❛ ♣r♦t❡çã♦ ✐♥t❡❣r❛❧➈ ❡ ☛á ♦✉tr❛s
♣r♦✈✐☛ê♥❝✐❛s✳

✜ ✎✌✙✌✜✘✣✒ ✓✒✣✣✢✗✢✚✒✣ ✙✍✓✌✒✙✍✔ ✚✢ ✞✌✜✘✌✑✍✱ ✉s✡♥✲

❞♦ ❞✡s ✡✌r✠❜✉✠çõ❡s q✉❡ ❧❤❡ sã♦ ❝♦♥❢❡r✠❞✡s ♣❡❧♦ ➜ ✗➦✱ ❞♦ ✡r✌✠❣♦ ✺➦✱ ❞✡

✎♠❡♥❞✡ ✟♦♥s✌✠✌✉❝✠♦♥✡❧ ✹✺❀ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ❞❡s✌❡ ✟♦♥s❡❧❤♦✱ ✡r✌✳

✔➦✱ ❳✱ ❡ ♣❡❧♦ ❛❡❣✉❧✡♠❡♥✌♦ ✙❡r✡❧ ❞✡ ✟♦rr❡❣❡❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡✱

✡r✌✳ ✸➦✱ ❳✏✱ ❡❀

✓✒✙✜✌✚✢✣✍✙✚✒ q✉❡ ♦ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ✡❞♦✌✡

✡ ✢❞♦✉✌r✠♥✡ ❞✡ ♣r♦✌❡ç✡♦ ✠♥✌❡❣r✡❧➈❀

✓✒✙✜✌✚✢✣✍✙✚✒ s❡r ♦ ❞❡✈❡r ❞✡ ❢✡♠í❧✠✡✱ ❞✡ ❝♦♠✉♥✠❞✡❞❡✱ ❞✡ s♦❝✠❡✲

❞✡❞❡ ❡♠ ❣❡r✡❧ ❡ ❞♦ ✚♦❞❡r ✚ú❜❧✠❝♦ ✡ss❡❣✉r✡r✱ ❝♦♠ ✡❜s♦❧✉✌✡ ♣r✠♦r✠❞✡❞❡✱

✡ ❡❢❡✌✠✈✡çã♦ ❞♦s ❞✠r❡✠✌♦s r❡❢❡r❡♥✌❡s à ✈✠❞✡✱ à s✡ú❞❡✱ à ✡❧✠♠❡♥✌✡çã♦✱ à

❡❞✉❝✡çã♦✱ ✡♦ ❡s♣♦r✌❡✱ ✡♦ ❧✡③❡r✱ à ♣r♦❢✠ss✠♦♥✡❧✠③✡çã♦✱ à ❝✉❧✌✉r✡✱ à ❞✠❣♥✠✲

❞✡❞❡✱ ✡♦ r❡s♣❡✠✌♦✱ à ❧✠❜❡r❞✡❞❡ ❡ à ❝♦♥✈✠✈ê♥❝✠✡ ❢✡♠✠❧✠✡r ❡ ❝♦♠✉♥✠✌ár✠✡❀

✓✒✙✜✌✚✢✣✍✙✚✒ s✠✌✉✡çõ❡s ❝♦♥❝r❡✌✡s ❞❡ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞❡ ❞✠s♣♦✲

s✠çõ❡s ❧❡❣✡✠s r❡❧✡✌✠✈✡s à ✌r✡♠✠✌✡çã♦ ❡ ☞✉❧❣✡♠❡♥✌♦ ❞❡ ❢❡✠✌♦s ❞✡ ✏♥❢â♥❝✠✡ ❡

☞✉✈❡♥✌✉❞❡❀ ❡ ❞❡ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♣r✡③♦s ❞❡ ✠♥✌❡r♥✡çã♦✱ ❡♥❝♦♥✌r✡❞✡s

❡♠ ✏♥s♣❡çõ❡s r❡✡❧✠③✡❞✡s✱

✣✢✜✒✔✠✢✿

✒r✌✳ ✕➦ ✚✢✘✢✣✎✌✙✍✣ às ✟♦rr❡❣❡❞♦r✠✡s ❞❡ ☞✉s✌✠ç✡ ❡ ✡♦s ☞✉í③❡s r❡s✲

♣❡❝✌✠✈♦s ✡ ✡❞♦çã♦ ❞❡ ♠❡❞✠❞✡s✱ q✉❡✿
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✲ ✙✡r✡♥✌✡♠ ❡ ❝✉♠♣r✡♠ ✡ ♣r✠♦r✠❞✡❞❡ ❝♦♥s✌✠✌✉❝✠♦♥✡❧ ♥✡ ✌r✡♠✠✌✡çã♦

❡ ✖✉❧❣✡♠❡♥✌♦ ❞♦s ❢❡✠✌♦s ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡✱ ♠❡s♠♦ q✉✡♥❞♦

❡♠ ✌râ♠✠✌❡ ❡♠ ☞✉í③♦ ❝♦♠ ❝♦♠♣❡✌ê♥❝✠✡ ❝✉♠✉❧✡✌✠✈✡❀

✲ ✚r♦♠♦✈✡♠ ✡ ❢✠s❝✡❧✠③✡çã♦ ❡ ❝✉♠♣r✠♠❡♥✌♦ ❡❢❡✌✠✈♦s ❞♦s ♣r✡③♦s ❞❡

✠♥✌❡r♥✡çã♦ ❞❡ ✡❞♦❧❡s❝❡♥✌❡s✱ ♣r✠♥❝✠♣✡❧♠❡♥✌❡ ♦ ❞❡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠✲

sór✠✡ ✭✡r✌✳ ✕✵✔ ❞♦ ✎✟✒✮✱ r❡✡❧✠③✡♥❞♦ ✈✠s✠✌✡s ♠❡♥s✡✠s às ✉♥✠❞✡❞❡s ♦✉

❝❡♥✌r♦s ❞❡ ✠♥✌❡r♥✡çã♦❀

✲ ✜❜s❡r✈❡♠ s❡r ❞✡ ❝♦♠♣❡✌ê♥❝✠✡ ❡ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞♦ ☞✉✠③ ❞✡ ☞✉✲

r✠s❞✠çã♦ ❞✡ ✳♥✠❞✡❞❡ ❞❡ ❝✉♠♣r✠♠❡♥✌♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡

✡ ❢✠s❝✡❧✠③✡çã♦ ❞✡s ✠♥✌❡r♥çõ❡s✱ ✠♥❝❧✉s✠✈❡ ✡ ♣r♦✈✠sór✠✡✱ ✠♥❞❡♣❡♥❞❡♥✲

✌❡♠❡♥✌❡ ❞♦ ✖✉í③♦ q✉❡ ❞❡❝r❡✌♦✉ ✡ ♠❡❞✠❞✡✱ s✡❧✈♦ r❡❣✉❧✡♠❡♥✌✡çã♦

❡s✌✡✌✡❧ ❡♠ s❡♥✌✠❞♦ ❝♦♥✌rár✠♦✳

✒r✌✳ ✗➦ ✟✡❜❡ ✡♦s ✖✉í③♦s ✠♥✈❡s✌✠❞♦s ❞❡ ❝♦♠♣❡✌ê♥❝✠✡ ♣✡r✡ ♦s ❢✠♥s ❞✡ ✓❡✠

✔✵✻✾✴✾✵ ✠♥❢♦r♠✡r às r❡s♣❡❝✌✠✈✡s ✟♦rr❡❣❡❞♦r✠✡s ❞❡ ☞✉s✌✠ç✡ ✡s ♠❡❞✠❞✡s

✡❞♦✌✡❞✡s ♣✡r✡ ❝✉♠♣r✠♠❡♥✌♦ ❞❡s✌✡ ✏♥s✌r✉çã♦ ✘♦r♠✡✌✠✈✡✱ ♥♦ ♣r✡③♦ ❞❡

q✉✠♥③❡ ❞✠✡s✱ ✡ ❝♦♥✌✡r ❞✡ ♣✉❜❧✠❝✡çã♦✱ ❡ ✡♣ós✱ ✡✌é ♦ ❞✠✡ ✕✵ ❞❡ ❝✡❞✡ ♠ês✱

❞❡❝❧✡r✡♥❞♦ s❡ ❡s✌ã♦ ❝✉♠♣r✠♥❞♦ ✡ ♣r❡s❡♥✌❡ ✠♥s✌r✉çã♦✳

✒r✌✳ ✸➦ ✟✡❜❡ às ✟♦rr❡❣❡❞♦r✠✡s ❞❡ ☞✉s✌✠ç✡✱ s❡♠ ♣r❡✖✉í③♦ ❞✡ ✡❞♦çã♦ ❞✡s

♣r♦✈✠❞ê♥❝✠✡s ✡❞♠✠♥✠s✌r✡✌✠✈✡s ❞❡ s✉✡ ❝♦♠♣❡✌ê♥❝✠✡✱ ✠♥❢♦r♠✡r à ✟♦rr❡❣❡✲

❞♦r✠✡ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ✡s ♠❡❞✠❞✡s ✡❞♦✌✡❞✡s ♣❡❧♦s ✖✉í③♦s✱ ❜❡♠ ❝♦♠♦

♣❡❧✡ ♣ró♣r✠✡ ✟♦rr❡❣❡❞♦r✠✡✱ ♥♦ ♣r✡③♦ ❞❡ s❡ss❡♥✌✡ ❞✠✡s✳

✒r✌✳ ✹➦ ✎s✌✡ ✏♥s✌r✉çã♦ ✘♦r♠✡✌✠✈✡ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ♣✉✲

❜❧✠❝✡çã♦✳

▼✐♥✐str♦s✐❧s♦♥ ✆✐♣♣

✟✠✡✡☞❣☞☛✠✡♦✌❝✐✠♥✌❧ ☛☞ ✎❞♦t✐ç✌



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✷✼

✁✂❊✂�✂☎✆✞ ✂☎✆✂✁☎✞ ✥✞ ❋◆✁❯� ☎❆❈✂✞☎❆▲

✥✂ ❏❯✄✆✂➬❆ ❏❯◆✂☎✂▲ ✥ ❋✞☎❆❏❯◆

❈�✁✂✄☎✆✝ ✞

❉❛s❉✐s♣♦s✐çõ❡s ♦r❡❧✐♠✐♥❛r❡s

✒r✌✳ ✕➸✲ ✜ ✚r❡s❡♥✌❡ ❛❡❣✠♠❡♥✌♦ ❞✠s❝✠♣❧✠♥✡ ♦ ❢✉♥❝✠♦♥✡♠❡♥✌♦ ❞♦ ✛ór✉♠

✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡ ☞✉✈❡♥✠❧ ✲ ✛✜✘✒☞✳✮✱ ❢♦r♠✡❞♦ ♣♦r ✖✉í③❡s ❝♦♠ ✖✉✲

r✠s❞✠çã♦ ♥✡ ár❡✡ ✠♥❢r✡❝✠♦♥✡❧✱ ❝r✠✡❞♦ ❡♠ ✵✔✳✵✔✳✗✵✵✔✱ ♦ q✉✡❧ ✌❡♠ ♣♦r

♦❜✖❡✌✠✈♦s✿

✏ ✲ ♣r♦♠♦✈❡r ✡ ❝♦♥s✌✠✌✉✠çã♦ ❞❡ ✉♠ ❧✡♥❝♦ ❞❡ ❉✡❞♦s ✘✡❝✠♦♥✡❧ ❞✡s

♦❡❞✠❞✡s ✍♦❝✠♦❡❞✉❝✡✌✠✈✡s❀

✏✏ ✲ ♣r♦♠♦✈❡r ✡ ✠♠♣❧❡♠❡♥✌✡çã♦ ❞♦ ✍✠s✌❡♠✡ ✘✡❝✠♦♥✡❧ ❞❡ ✒✌❡♥❞✠✲

♠❡♥✌♦ ✍♦❝✠♦❡❞✉❝✡✌✠✈♦ ✲ ✍✏✘✒✍✎❀

✏✏✏ ✲ ❡❧✡❜♦r✡r ♣r♦♣♦s✌✡s✱ ❞✠s❝✉✌✠r✱ ✡❝♦♠♣✡♥❤✡r ❡ s❡ ♠✡♥✠❢❡s✌✡r s♦✲

❜r❡ ♣r♦✖❡✌♦s ❞❡ ❧❡✠ ❡ ❡♠❡♥❞✡s à ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ r❡❢❡r❡♥✌❡s à

✌❡♠á✌✠❝✡ ☞✉s✌✠ç✡ ☞✉✈❡♥✠❧❀

✏✮ ✲ ❝♦♥❣r❡❣✡r ♠✡❣✠s✌r✡❞♦s ❞♦ ✍✠s✌❡♠✡ ❞❡ ☞✉s✌✠ç✡ ☞✉✈❡♥✠❧ ❞♦s ✎s✲

✌✡❞♦s ❡ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧❀

✮ ✲ ♣r♦♠♦✈❡r ✡ ✡✌✉✡❧✠③✡çã♦ ❞❡ s❡✉s ♠❡♠❜r♦s ♣❡❧♦ ✠♥✌❡r❝â♠❜✠♦ ❞❡

❝♦♥❤❡❝✠♠❡♥✌♦s ❡ ❞❡ ❡①♣❡r✠ê♥❝✠✡s❀

✮✏ ✲ ✉♥✠❢♦r♠✠③✡r ♠é✌♦❞♦s ❞❡ ✌r✡❜✡❧❤♦s✱ ♣r♦❝❡❞✠♠❡♥✌♦s ❡ ❡❞✠✌✡r

❡♥✉♥❝✠✡❞♦s❀

✮✏✏ ✲ ♠✡♥✌❡r ✠♥✌❡r❝â♠❜✠♦✱ ❞❡♥✌r♦ ❞♦s ❧✠♠✠✌❡s ❞❡ s✉✡ ❢✠♥✡❧✠❞✡❞❡✱

❝♦♠ ❡♥✌✠❞✡❞❡s ❞❡ ♥✡✌✉r❡③✡ ✖✉rí❞✠❝✡ ❡ s♦❝✠✡❧ ❞♦ ♣✡ís ❡ ❞♦ ❡①✌❡r✠♦r❀

✮✏✏✏ ✲ ✠♥❝❡♥✌✠✈✡r ✡ ❝r✠✡çã♦ ❞✡s ✟♦♦r❞❡♥✡❞♦r✠✡s ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✲

✈❡♥✌✉❞❡ ♦✉ ✡ss❡♠❡❧❤✡❞✡s ♥♦s ✎s✌✡❞♦s ❡ ❉✠✌r✠✌♦ ✛❡❞❡r✡❧✳
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❈�✁✂✄☎✆✝ ✞✞

❉❛♦♦♠♣♦s✐çã♦ ❡ ☛❛ �❡♣r❡s❡♥✟❛çã♦

✒r✌✳ ✗➸ ✲ ✜ ✛✜✘✒☞✳✮ s❡rá ✠♥✌❡❣r✡❞♦ ♣♦r ♠✡❣✠s✌r✡❞♦s ❝♦♠ ✡✌✉✡çã♦

♥♦ â♠❜✠✌♦ ❞✡ ☞✉s✌✠ç✡ ☞✉✈❡♥✠❧✳

✚✡rá❣r✡❞♦ ♣r✠♠❡✠r♦ ✲ ✍ã♦ ✠♥s✌â♥❝✠✡s ❞♦ ✛ór✉♠✿

✏ ✲ ✡ ✚❧❡♥ár✠✡ ❛❡♣r❡s❡♥✌✡✌✠✈✡✱ ❝♦♠♣♦s✌✡ ♣♦r ✖✉í③❡s ✠♥❞✠❝✡❞♦s ♣❡❧✡s

♣r❡s✠❞ê♥❝✠✡s ❞♦s ☛r✠❜✉♥✡✠s ❞❡ ☞✉s✌✠ç✡✱ ❞❡♥✌r❡ ✖✉í③❡s ❡s♣❡❝✠✡❧✠③✡❞♦s❀

✏✏ ✲ ♦ ✛ór✉♠ ✒♠♣❧✠✡❞♦✱ ❝♦♠♣♦s✌♦ ♣♦r ♠✡❣✠s✌r✡❞♦s ❝♦♠ ✠♥✌❡r❡ss❡

♥✡ ♠✡✌ér✠✡ ♣✡r✡ ✡✌✠✈✠❞✡❞❡s ❞❡✌❡r♠✠♥✡❞✡s❀

✏✏✏ ✲ ✡s ❛❡✉♥✠õ❡s ✒❜❡r✌✡s✱ ❝♦♠ ♣✡r✌✠❝✠♣✡çã♦ ❡s✌❡♥❞✠❞✡ ✡♦s ❞❡♠✡✠s

♦♣❡r✡❞♦r❡s ✖✉rí❞✠❝♦s ❡ ✌é❝♥✠❝♦s ❝♦♠ ✡✌✉✡çã♦ ♥♦ s✠s✌❡♠✡ ❞❡ ❣✡r✡♥✌✠✡

❞♦s ❞✠r❡✠✌♦s ❞✡ ❝r✠✡♥ç✡ ❡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡✳

✚✡rá❣r✡❢♦ s❡❣✉♥❞♦ ✲ s❡rá s♦❧✠❝✠✌✡❞✡ ✡ ✠♥❞✠❝✡çã♦ ❞❡ ✉♠ ✌✠✌✉❧✡r ❡ ❞❡ ✉♠

s✉♣❧❡♥✌❡ ♣♦r ❡s✌✡❞♦✱ ♣r❡❢❡r❡♥❝✠✡❧♠❡♥✌❡ ❡♥✌r❡ ♦s ✖✉í③❡s ❡s♣❡❝✠✡❧✠③✡❞♦s

❞✡ ❝✡♣✠✌✡❧✳

✒r✌✳ ✸➸ ✲ ✍ã♦ ❝♦♥✈✠❞✡❞♦s ❞♦ ✛✜✘✒☞✳✮✱ ❝♦♠♦ ♣✡r❝❡✠r♦s ❡s✌r✡✌é❣✠❝♦s✱

❝♦♠ ❞✠r❡✠✌♦ ✡ ✈♦③✿

✏ ✲ ✟✘☞ ✲ ✟♦♥s❡❧❤♦ ✘✡❝✠♦♥✡❧ ❞❡ ☞✉s✌✠ç✡❀

✏✏ ✲ ✒♦❧ ✲ ✒ss♦❝✠✡çã♦ ❞❡♦✡❣✠s✌r✡❞♦s ❧r✡s✠❧❡✠r♦s❀

✏✏✏ ✲ ✒❧♦✚ ✲ ✒ss♦❝✠✡çã♦ ❞❡♦✡❣✠s✌r✡❞♦s✱ ✚r♦♠♦✌♦r❡s ❡ ❉❡❢❡♥✲

s♦r❡s ✚ú❜❧✠❝♦s ❞✡ ✏♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡❀

✏✮ ✲ ✒❧❛✒♦✏✘☞ ✲ ✒ss♦❝✠✡çã♦ ❧r✡s✠❧❡✠r✡ ❞❡♦✡❣✠s✌r✡❞♦s ❞✡ ✏♥✲

❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡❀

✮ ✲ ✍✎❉➸ ✲ ✍❡❝r❡✌✡r✠✡ ✎s♣❡❝✠✡❧ ❞♦s ❉✠r❡✠✌♦s➸✉♠✡♥♦s✱ ♣♦r ♠❡✠♦

❞✡ ✍✉❜s❡❝r❡✌✡r✠✡ ❞❡ ✚r♦♠♦çã♦ ❞♦s ❉✠r❡✠✌♦s ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦✲

❧❡s❝❡♥✌❡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✷✾

✒r✌✳ ✹➸ ✲ ✜ ✛✜✘✒☞✳✮ é ❞✠r✠❣✠❞♦ ♣♦r ✉♠ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ❡

♥✡ s✉✡ ✡✉sê♥❝✠✡ ♦✉ ✠♠♣❡❞✠♠❡♥✌♦ ♣❡❧♦ ✮✠❝❡✱ ❡❧❡✠✌♦s ❞❡♥✌r❡ s❡✉s ♠❡♠✲

❜r♦s✳

✚✡rá❣r✡❢♦ ú♥✠❝♦ ✲ ✜ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ✠♥❞✠❝✡rá ♦ ✍❡❝r❡✌ár✠♦✲

✲✙❡r✡❧✱ ♦ q✉✡❧ ♠✡✌❡rá s♦❜ s✉✡ ❣✉✡r❞✡ ✌♦❞✡ ✡ ❞♦❝✉♠❡♥✌✡çã♦ ❞♦ ✛✜✲

✘✒☞✳✮✱ ❧✡✈r✡rá ✡s ✡✌✡s ❞❡ s✉✡s r❡✉♥✠õ❡s ❡ ♦r❣✡♥✠③✡rá ✡ s✉✡ ♠❡♠ór✠✡✳

✒r✌✳ ✺➸ ✲ ✍ã♦ ✡✌r✠❜✉✠çõ❡s ❞♦ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦✿

✏ ✲ ❛❡♣r❡s❡♥✌✡r ♦ ✛✜✘✒☞✳✮❀

✏✏ ✲ ✟♦♥✈♦❝✡r ✡ss❡♠❜❧é✠✡s ♦r❞✠♥ár✠✡s✱ ❡①✌r✡♦r❞✠♥ár✠✡s ❡ r❡✉♥✠õ❡s❀

✏✏✏ ✲ ✟♦♥❞✉③✠r ♦s ✌r✡❜✡❧❤♦s ♥♦s ❡♥❝♦♥✌r♦s ❡ r❡✉♥✠õ❡s ❞♦ ✛✜✘✒✲

☞✳✮ ❡❧✡❜♦r✡♥❞♦ ✡s r❡s♣❡❝✌✠✈✡s ♣✡✉✌✡s ❡ ❢♦r♠✡r ❣r✉♣♦s ❞❡ ✌r✡❜✡❧❤♦❀

✏✮ ✲ ✏♠♣❧❡♠❡♥✌✡r ✡s ❞❡❧✠❜❡r✡çõ❡s ✌♦♠✡❞✡s ♣❡❧♦s ♠❡♠❜r♦s ❞♦ ✛✜✲

✘✒☞✳✮❀

✮ ✲ ✒❝♦♠♣✡♥❤✡r✱ ❡♠ q✉✡❧q✉❡r ✛ór✉♠ ♦✉ ✠♥s✌â♥❝✠✡✱ ♣r♦✖❡✌♦s ♦✉

✡ss✉♥✌♦s ✡❞s✌r✠✌♦s ✡♦s ♦❜✖❡✌✠✈♦s ❞♦ ✛✜✘✒☞✳✮✱ ♠✡♥✌❡♥❞♦ ♦s

♠❡♠❜r♦s ✠♥❢♦r♠✡❞♦s✳

✒r✌✳ ✻➸ ✲ ✜ ✛✜✘✒☞✳✮ ♣♦❞❡rá ❝r✠✡r ❝♦♠✠ssõ❡s ♣❡r♠✡♥❡♥✌❡s ♦✉ ✌❡♠✲

♣♦rár✠✡s✱ ❝✉✖✡ ❝♦♠♣♦s✠çã♦✱ ❞✉r✡çã♦ ❡ ✡✌r✠❜✉✠çõ❡s s❡rã♦ ❞❡❢✠♥✠❞✡s ♣❡❧✡

✚❧❡♥ár✠✡ ❛❡♣r❡s❡♥✌✡✌✠✈✡✳

❈�✁✂✄☎✆✝ ✞✞✞

❉❛s♦❧❡✐çõ❡s ❡ ☛♦ss❛♥☛❛✟♦s

✒r✌✳ ✼➸ ✲ ✜ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ❡ ♦ ✮✠❝❡ s❡rã♦ ❡❧❡✠✌♦s ♣✡r✡ ♠✡♥✲

❞✡✌♦s ❞❡ ❞♦✠s ✡♥♦s✱ ♣❡r♠✠✌✠❞✡ ✡ r❡❡❧❡✠çã♦✳

✚✡rá❣r✡❢♦ ♣r✠♠❡✠r♦ ✲ ✒s ✎❧❡✠çõ❡s s❡rã♦ r❡✡❧✠③✡❞✡s ♥♦ ú❧✌✠♠♦ ❡♥❝♦♥✌r♦

❞❡ ❝✡❞✡ ♣❡rí♦❞♦✴♠✡♥❞✡✌♦✱ ❝♦✠♥❝✠❞✠♥❞♦s ❝♦♠ ♦s ✡♥♦s í♠♣✡r❡s✳

✚✡rá❣r✡❢♦ s❡❣✉♥❞♦ ✲ ✍❡rã♦ ❝♦♥s✠❞❡r✡❞♦s ❡❧❡✠✌♦s ♦s ❝✡♥❞✠❞✡✌♦s q✉❡ ♦❜✲

✌✠✈❡r❡♠ ♠✡✠♦r✠✡ s✠♠♣❧❡s ❞❡ ✈♦✌♦s ✡❜❡r✌♦s ❞♦s ♣r❡s❡♥✌❡s✳



✸✸✵ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❘❊●■▼❊◆❚❖ ■◆❚❊❘◆❖ ❋❖◆�❏❯❱

✚✡rá❣r✡❢♦ ✌❡r❝❡✠r♦ ✲ ✟✡❞✡ ✎s✌✡❞♦ ❞✡ ✛❡❞❡r✡çã♦ ✌❡rá ❞✠r❡✠✌♦ ✡ ✉♠ ✈♦✌♦✳

✚✡rá❣r✡❢♦ q✉✡r✌♦ ✲ ➸✡✈❡♥❞♦ ❡♠♣✡✌❡✱ ❝♦♥s✠❞❡r✡r✲s❡✲á ❡❧❡✠✌♦ ♦ ❝✡♥❞✠✲

❞✡✌♦ ♠✡✠s ✠❞♦s♦✳

✚✡rá❣r✡❢♦ q✉✠♥✌♦ ✲ ✜ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ❡ ♦ ✮✠❝❡ ✌♦♠✡rã♦ ♣♦ss❡

♣❡r✡♥✌❡ ♦s ♠❡♠❜r♦s q✉❡ ♦ ❡❧❡❣❡r✡♠✱ ✠♠❡❞✠✡♥✌✡♠❡♥✌❡ ♥✡ ✚❧❡♥ár✠✡ ❛❡✲

♣r❡s❡♥✌✡✌✠✈✡ ❞❡ s✉✡ ❡❧❡✠çã♦✳

✚✡rá❣r✡❢♦ s❡①✌♦ ✲ ➱ r❡s♣♦♥s✡❜✠❧✠❞✡❞❡ ❞♦ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ❡ ❞♦

✍❡❝r❡✌ár✠♦ ✙❡r✡❧ ♥♦ ♣r✡③♦ ❞❡ ✸✵ ❞✠✡s ✡♣ós ✡ ❡❧❡✠çã♦✱ ❡♥❝✡♠✠♥❤✡r ✌♦❞♦

♦ ♠✡✌❡r✠✡❧ r❡❢❡r❡♥✌❡ ✡♦ ✛✜✘✒☞✳✮ ✡♦s s❡✉s s✉❝❡ss♦r❡s✳

✒r✌✳ ✔➸ ✲ ✜ ✛✜✘✒☞✳✮ r❡✉♥✠r✲s❡✲á✱ ♦r❞✠♥✡r✠✡♠❡♥✌❡✱ ✡ ❝✡❞✡ s❡♠❡s✌r❡

❞♦ ✡♥♦✱ ♥♦ ❧♦❝✡❧ ❡ ❞✡✌✡ ❡s❝♦❧❤✠❞♦s ♣❡❧♦s ♠❡♠❜r♦s ♣r❡s❡♥✌❡s ✡♦ ✎♥❝♦♥✲

✌r♦ ✡♥✌❡r✠♦r ❡✱ ❡①✌r✡♦r❞✠♥✡r✠✡♠❡♥✌❡✱ q✉✡♥❞♦ ❤♦✉✈❡r ♥❡❝❡ss✠❞✡❞❡✱ ♣♦r

❝♦♥✈♦❝✡çã♦ ❞♦ ✟♦♦r❞❡♥✡❞♦r ✎①❡❝✉✌✠✈♦ ♦✉ ♣❡❧✡ ♠✡✠♦r✠✡ ❞♦s r❡♣r❡s❡♥✲

✌✡♥✌❡s ❞♦s ✎s✌✡❞♦s ❡ ❞♦ ❉✠s✌r✠✌♦ ✛❡❞❡r✡❧✳

✒r✌✳ ✾➸ ✲ ☛♦❞✡s ✡s ❞❡❧✠❜❡r✡çõ❡s ❞♦ ✛✜✘✒☞✳✮ s❡rã♦ s❡♠♣r❡ ♣♦r ♠✡✠♦✲

r✠✡ s✠♠♣❧❡s ❞❡ ✈♦✌♦s✱ ❡①❝❡✌♦ ✡ ♠♦❞✠❢✠❝✡çã♦ ♦✉ ❡①❝❧✉sã♦ ❞❡ ❡♥✉♥❝✠✡❞♦s ❡

✡❧✌❡r✡çã♦ ❞❡s✌❡ ❛❡❣✠♠❡♥✌♦ q✉❡ ❞❡♣❡♥❞❡rá ❞♦ ✈♦✌♦ ❞❡ ✗✴✸ ✭❞♦✠s ✌❡rç♦s✮

❞♦s ♣r❡s❡♥✌❡s ♥✡ ✚❧❡♥ár✠✡ ❛❡♣r❡s❡♥✌✡✌✠✈✡✳

✒r✌✳ ✕✵➸ ✲ ✜s ❝✡s♦s ♦♠✠ss♦s s❡rã♦ r❡s♦❧✈✠❞♦s ❡♠ ✎♥❝♦♥✌r♦ ❞♦s ♠❡♠✲

❜r♦s ❞♦ ✛✜✘✒☞✳✮✱ ❡ ❡♠ s❡♥❞♦ ♦ ❝✡s♦ ❞❡ ✉r❣ê♥❝✠✡✱ ♣❡❧♦ ✟♦♦r❞❡♥✡❞♦r

✎①❡❝✉✌✠✈♦✱ ✡❞ r❡❢❡r❡♥❞✉♠ ❞♦s ♠❡♠❜r♦s ♣r❡s❡♥✌❡s ✡♦ ♣r✠♠❡✠r♦ ✎♥❝♦♥✲

✌r♦ s✉❜s❡q✉❡♥✌❡ ✡ ❞❡❝✠sã♦ r❡s♣❡❝✌✠✈✡✳

❈�✁✂✄☎✆✝❈✞✞

❉✐s♣♦s✐çõ❡s�r❛♥s✐✟ór✐❛s

✒r✌✳ ✕✕ ✲ ✛✠❝✡♠ r✡✌✠❢✠❝✡❞✡s ✡s ❞❡❧✠❜❡r✡çõ❡s ✡♥✌❡r✠♦r❡s ✡ ❡s✌❡ r❡❣✠♠❡♥✌♦✳

✒r✌✳ ✕✗ ✲ ✎s✌❡ ❛❡❣✠♠❡♥✌♦ ✏♥✌❡r♥♦ ❡♥✌r✡ ❡♠ ✈✠❣♦r ♥✡ ❞✡✌✡ ❞❡ s✉✡ ✡♣r♦✲

✈✡çã♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✸✶

✂☎❯☎❈✂❆✥✞✄ ❆�✁✞◆❆✥✞✄ ☎✞ ✂☎❈✞☎✆✁✞

☎❆❈✂✞☎❆▲ ✥✞ ❋◆✁❯� ☎❆❈✂✞☎❆▲ ✥❆ ❏❯✄✆✂➬❆

❏❯◆✂☎✂▲ ✭❋✞☎❆❏❯◆�✝ ✥✂ ✞✆ ✂ �✄ ✥✂ ❆❊✞✄✆✞ ✥

❙✁❆✄❮▲✂❆ �✄✞✄

✜s ❡♥✉♥❝✠✡❞♦s q✉❡ ✡❜✡✠①♦ s❡❣✉✠rã♦✱ sã♦ ❢r✉✌♦s ❞♦s ✎♥❝♦♥✌r♦s r❡✡❧✠③✡✲

❞♦s ❡♠ ✌♦❞✡s ✡s r❡❣✠õ❡s ❞♦ ❧r✡s✠❧✱ ♣❡❧♦ ✛✜✘✒☞✳✮ ✑ ✛ór✉♠ ✘✡❝✠♦♥✡❧

❞✡ ☞✉s✌✠ç✡ ☞✉✈❡♥✠❧✱ ✡♦ ❧♦♥❣♦ ❞♦ ✡♥♦ ❞❡ ✗✵✕✵✱ ✌❡♥❞♦ s✉✡ ✈♦✌✡çã♦ ❢✠♥✡❧

♦❝♦rr✠❞♦ ❡♠ ❧r✡sí❧✠✡ ✑ ❉✛✱ ♥♦s ❞✠✡s ✕✾ ❡ ✗✵ ❞❡ ✡❣♦s✌♦ ❞❡ ✗✵✕✵✳

✒s ✖✉s✌✠❢✠❝✡✌✠✈✡s ❢♦r✡♠ ❡❧✡❜♦r✡❞✡s ❡♠ ✡✌❡♥çã♦ às ♥♦r♠✡✌✠✈✡s ✠♥✌❡r✲

♥✡❝✠♦♥✡✠s ❞✡s q✉✡✠s ♦ ❧r✡s✠❧ é s✠❣♥✡✌ár✠♦✱ à ✟♦♥s✌✠✌✉✠çã♦ ✛❡❞❡r✡❧✱ ✡♦

✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡ às ❞♦✉✌r✠♥✡s q✉❡ ♣r❡❝♦♥✠③✡♠

❡ ❞❡❢❡♥❞❡♠ ♦ s✠s✌❡♠✡ ❞❡ ❣✡r✡♥✌✠✡ ❞❡ ❞✠r❡✠✌♦s ❞♦s ✒❞♦❧❡s❝❡♥✌❡s ❝♦♠♦

s✉✖❡✠✌♦s ❞❡ ❞✠r❡✠✌♦s ✭✡r✌✳ ✕✵✵✱ ✠♥❝✠s♦ ✏✱ ❞♦ ✎✟✒✮✳

✳✉✡♥❞♦ ❞✡ ❧❡✠✌✉r✡ ❞♦s ❡♥✉♥❝✠✡❞♦s✱ ♣♦❞❡♠♦s ♥♦s q✉❡s✌✠♦♥✡r ♦ ♣♦rq✉❡

❞❡ s✉✡ ❡❧✡❜♦r✡çã♦✱ q✉✡♥❞♦ ♠✉✠✌♦s r❡✡❢✠r♠✡♠ ♦ ✖á ❡s✌✡✌✉í❞♦ ❡♠ ❧❡✠✱

❝♦♥✌✉❞♦✱ ❡❧❡s ✡✠♥❞✡ sã♦ ♥❡❝❡ssár✠♦s✱ ♣♦✠s✱ ♦ ✎✟✒ ✖á ❝♦♥✌✡ ❝♦♠ ♠✡✠s

❞❡ ✗✵ ✡♥♦s ❞❡ ❡①✠s✌ê♥❝✠✡ ❡✱ ❢♦✠ ♥❡❝❡ssár✠♦✱ r❡❝❡♥✌❡♠❡♥✌❡✱ ✉♠✡ ✡❧✌❡r✡✲

çã♦ ❧❡❣✠s❧✡✌✠✈✡ ✭✓❡✠ ♥➸ ✕✗✳✵✕✵✴✗✵✵✾✮✱ ♣✡r✡✱ ❡①♣r❡ss✡♠❡♥✌❡ ❞✠③❡r q✉❡ ♦

✒❞♦❧❡s❝❡♥✌❡ é ✉♠ s✉✖❡✠✌♦ ❞❡ ❞✠r❡✠✌♦ ✭✡r✌✳ ✕✵✵✱ ✠♥❝✠s♦✱ ✏✱ ❞♦ ✎✟✒✮✳

♦✉❞♦✉✲s❡ ✡ ❧❡✠✱ ♠✡s ♥ã♦ ♠✉❞♦✉✲s❡ ✡ ♠❡♥✌✡❧✠❞✡❞❡✱ ✡ ✠❞❡♦❧♦❣✠✡✳ ☛❡♠♦s

✉♠ ♥♦✈♦ ♣✡r✡❞✠❣♠✡ ♥✡ ❣r✡❢✠✡ ❞✡ ❧❡✠✱ ♠✡s ♥ã♦ ❡♠ s✉✡ ♣rá✌✠❝✡✱ ❝♦♠♦

♠✉✠✌♦ ❜❡♠ ✡ss❡✈❡r♦✉ ✛❧á✈✠♦ ✒♠ér✠❝♦ ✛r✡ss❡✌♦ ✡♦ ❡s❝r❡✈❡r q✉❡ ✢✒s ❧❡✠s✱

❞✠③❡♠✱ ❡♥✈❡❧❤❡❝❡♠✱ ♠✡s ✡ ✖✉r✠s♣r✉❞ê♥❝✠✡ é s❡♠♣r❡ ✡✌✉✡❧✳ ✎s✌❡ ❞✠✌✡❞♦✱

s❡ ✈✡❧❡ ❝♦♠♦ r❡❣r✡✱ ❡♥❝♦♥✌r✡ ❡①❝❡çã♦ ♥✡ ór❜✠✌✡ ❞✡ ✠♥❢â♥❝✠✡ ❡ ☞✉✈❡♥✌✉❞❡✳

✒q✉✠✱ ♣♦❞❡♠♦s ❞✠③❡r✱ ✡ ❧❡✠ é ♥♦✈✡✱ ♠✡s ✡ ✖✉r✠s♣r✉❞ê♥❝✠✡✱ ❡♠ ❡s♣❡❝✠✡❧

❞♦s ☛r✠❜✉♥✡✠s ✎s✌✡❞✉✡✠s✱ ❡♥✈❡❧❤❡❝✠❞✡ ❢♦♥✌❡ ❞❡ r❡s✠s✌ê♥❝✠✡ à ♠♦❞❡r♥✠✲

③✡çã♦ ❞♦ ♣❡♥s✡♠❡♥✌♦✳ ✏s✌♦ ♣♦rq✉❡ ♦ ✎✟✒ ♥ã♦ ✈❡✠♦ s✠♠♣❧❡s♠❡♥✌❡ r✡✌✠✲

❢✠❝✡r ✉♠✡ s✠✌✉✡çã♦ ❞❡ ❢✡✌♦ ✖á ❝♦♥s♦❧✠❞✡❞✡ ♥✡ r❡✡❧✠❞✡❞❡ ❝♦✌✠❞✠✡♥✡ ♦✉ ♥✡s

❞❡❝✠sõ❡s ❞♦s ☛r✠❜✉♥✡✠s✳ ✎❧❡ s❡ ✠♠♣ss✱ ♥♦ ❞✠③❡r ❞❡ ✎❞s♦♥ ✍ê❞✡✱ ❝♦♠♦

♠✡✌r✠③ ✡❧✌❡r♥✡✌✠✈✡ ❞♦ ✠♠✡❣✠♥ár✠♦ ❡ ❞❡ ♣rá✌✠❝✡s s♦❝✠✡✠s✱ ✠♥❝♦r♣♦r✡♥❞♦



✸✸✷ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❊◆❯◆❈■❆❉❖❙ ❋❖◆�❏❯❱

♣r❡❝❡✠✌♦s ❡❢❡✌✠✈✡♠❡♥✌❡ ♠♦❞✠❢✠❝✡❞♦r❡s ❞❡ ❤á❜✠✌♦s ✉s♦s ❡ ❝♦s✌✉♠❡s ✡✌é

❡♥✌ã♦ ✈✠❣❡♥✌❡s ♥♦ ✌r✡✌♦ ❝♦♠ ✡ ❝r✠✡♥ç✡ ❡ ❝♦♠ ♦ ✡❞♦❧❡s❝❡♥✌❡✳

✒ss✠♠✱ ♥❡s✌❡ ❝✡♠♣♦✱ ♦ ♣❡♥s✡♠❡♥✌♦✱ ✠♥❝♦r♣♦r✡❞♦ ♥✡ ❧❡✠✱ ✌♦♠♦✉ ❞❡❧✠✲

❜❡r✡❞✡♠❡♥✌❡ ✡ ❞✠✡♥✌❡✠r✡✱ ❞❡✠①✡♥❞♦ ♣✡r✡ ✌rás ✡ ♣rá✌✠❝✡ ✖á s❡❞✠♠❡♥✌✡❞✡✳

☛♦❞♦s ♥ós ❡ ❡♠ ❡s♣❡❝✠✡❧ ♦s ♦♣❡r✡❞♦r❡s ❞♦ ❞✠r❡✠✌♦ ✑ ✡❞✈♦❣✡❞♦s✱ ♣r♦✲

♠♦✌♦r❡s ❡ ✖✉í③❡s ✑ ♥♦s ✈✠♠♦s✱ ❞❡ r❡♣❡♥✌❡✱ ❡♠ ♥♦ss♦ ❞✠✡✲✡✲❞✠✡✱ ❞✠✡♥✌❡ ❡

❞✠s✌✡♥✌❡s ❞✡ ♥♦✈✡ r❡✡❧✠❞✡❞❡ ❧❡❣✠s❧✡✌✠✈✡✳ ✘❡♠ ✌♦❞♦s ✡❝❡r✌✡♠♦s ♦ ♣✡ss♦

♣✡r✡ ✡❧❝✡♥çá✲❧✡✳ ♠✉✠✌♦s ♣♦r ❝♦♠♦❞✠s♠♦✱ ❢✡❧✌✡ ❞❡ ❡s❢♦rç♦ ♦✉ ❞❡ ❢s❧❡✲

❣♦✳ ✜✉✌r♦s✱ ❝♦♥✌✉❞♦✱ ♣♦rq✉❡ ♥ã♦ q✉✠s❡r✡♠✱ ❞❡❧✠❜❡r✡❞✡♠❡♥✌❡✱ ♠✉❞✡r ✡

♠✡r❝❤✡ ♥❡♠ ♦ ❝✡♠✠♥❤♦✳➈

✒ss✠♠✱ ❡ss❡s ❡♥✉♥❝✠✡❞♦s✱ ❡❧✡❜♦r✡❞♦s ♣♦r ☞✉í③❡s ❞❡ ✌♦❞♦ ❧r✡s✠❧✱ ✈❡♠

r❡❢♦rç✡r ❡ r❡✡❢✠r♠✡r ✡ ❝♦♥❞✠çã♦ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ ❡♠ ❝♦♥❢❧✠✌♦ ❝♦♠ ✡ ❧❡✠✱

❝♦♠♦ s✉✖❡✠✌♦ ❞❡ ❞✠r❡✠✌♦s✱ ♣✡r✡ q✉❡✱ ♣✡r✡❢r✡s❡✡♥❞♦ ✙✠❧❜❡r✌♦ ❉✠♠❡rs✲

✌❡✠♥✱ ♥ã♦ s❡✖✡♠ ✡♣❡♥✡s ✟✠❞✡❞ã♦s ❞❡ ✚✡♣❡❧✦

❚✐✑✐❊✁��✗�

✯✧✰t✮ ✯✰✩♠✮✩✰✧ ❛✦✧ ❡✪✉✰✧✬ã✫ ❞✫★❡t✫★ ♦✲❢✰✧❝✩✫✲✧✩★

❛✘✎✘✗✙☞✘✜ ☛✥

✳✉✡♥❞♦ ♥ã♦ ❢♦r ♣♦ssí✈❡❧ ✡ ❧✠❜❡r✡çã♦ ✠♠❡❞✠✡✌✡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♣r❡❡♥✲

❞✠❞♦ ❡♠ ❢❧✡❣r✡♥✌❡✱ ❞❡✈❡rá s❡r ♣r♦♥✌✡♠❡♥✌❡ ✡♣r❡s❡♥✌✡❞♦ ✡♦♦✚✱ ✡✠♥❞✡

q✉❡ ♣❧✡♥✌♦♥✠s✌✡✱ ♣r♦❝❡❞❡♥❞♦ ✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧✱ ♥♦ ♣r✡③♦ ♠á①✠♠♦

❞❡ ✗✹ ❤♦r✡s✱ ❝♦♠✉♥✠❝✡çã♦ à ❢✡♠í❧✠✡ ❡ à ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡✱ s❡♥❞♦

❡♥✌r❡❣✉❡ ✡♦ ✡❞♦❧❡s❝❡♥✌❡ ♥♦✌✡ ❞❡ ❝✠ê♥❝✠✡✳

❛✘✎✘✗✙☞✘✜ ☛✁

✎①❝❡♣❝✠♦♥✡❧♠❡♥✌❡ é ♣♦ssí✈❡❧ ✡ ❞❡❝r❡✌✡çã♦ ❞✡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠sór✠✡

♣ré✲♣r♦❝❡ss✉✡❧ ✡ r❡q✉❡r✠♠❡♥✌♦ ❞✡ ✡✉✌♦r✠❞✡❞❡ ♣♦❧✠❝✠✡❧ ♦✉ ❞♦ ♦✠♥✠s✌é✲

r✠♦ ✚ú❜❧✠❝♦✱ r❡s♣❡✠✌✡❞♦ ♦ ♣r✡③♦ ♠á①✠♠♦ ❞❡ ✹✺ ❞✠✡s ♣✡r✡ ❝♦♥❝❧✉sã♦ ❞♦

♣r♦❝❡ss♦✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✸✸

❛✘✎✘✗✙☞✘✜ ☛✂

✚♦r ♦❝✡s✠ã♦ ❞✡ r❡♣r❡s❡♥✌✡çã♦✱ ❞❡✈❡rá s❡r ♦❜s❡r✈✡❞♦ ♣❡❞✠❞♦ ❡①♣r❡ss♦

❞♦♦✠♥✠s✌ér✠♦ ✚ú❜❧✠❝♦✱ ❞❡ ♠✡♥✉✌❡♥çã♦ ♦✉ ❞❡❝r❡✌♦ ❞✡ ✏♥✌❡r♥✡çã♦ ✚r♦✲

✈✠sór✠✡✳

❛✘✎✘✗✙☞✘✜ ☛✄

✒ r❡♣r❡s❡♥✌✡çã♦ ♥ã♦ ❞❡✈❡rá s❡r r❡❝❡❜✠❞✡ q✉✡♥❞♦ ♥ã♦ ✡✌❡♥❞❡r ♦s r❡✲

q✉✠s✠✌♦s ❢♦r♠✡✠s ✭♣✡rá❣r✡❢♦ ✕➸ ❞♦ ✡r✌✠❣♦ ✕✔✗ ❞♦ ✎✟✒✮✱ ❡♠ ✡✌❡♥çã♦ ✡♦

❡s✌✡❜❡❧❡❝✠❞♦ ♥✡s ❉✠r❡✌r✠③❡s ❞❡ ❛✠✡❞ ✭✡r✌✠❣♦ ✺✹✮ ❡ ✡r✌✠❣♦ ✕✺ ❞♦ ✎✟✒✳

❛✘✎✘✗✙☞✘✜ ☛✥

✜ ✎s✌✡✌✉✌♦ ❞✡ ✟r✠✡♥ç✡ ❡ ❞♦ ✒❞♦❧❡s❝❡♥✌❡ é ❧❡✠ ❡s♣❡❝✠✡❧ ♥ã♦ ✌❡♥❞♦ s✠❞♦

✡❧✌❡r✡❞♦ ♣❡❧✡ ✓❡✠ ✕✕✳✼✕✾ ✭❛❡❢♦r♠✡ ❞♦ ✟ó❞✠❣♦ ❞❡ ✚r♦❝❡ss♦ ✚❡♥✡❧✮✳

❛✘✎✘✗✙☞✘✜ ☛�

✒♦ r❡♣r❡s❡♥✌✡❞♦✱ ❝✉✖♦s ♣✡✠s ❡✴♦✉ r❡s♣♦♥sá✈❡✠s r❡❣✉❧✡r♠❡♥✌❡ ✠♥✌✠♠✡❞♦s

♥ã♦ ❝♦♠♣✡r❡❝❡r❡♠ ✡♦s ✡✌♦s ✖✉❞✠❝✠✡✠s✱ s❡rá ♥♦♠❡✡❞♦ ❝✉r✡❞♦r ❡s♣❡❝✠✡❧✱

❝✉✖✡ ✡✌r✠❜✉✠çã♦ ♣♦❞❡rá r❡❝✡✠r s♦❜r❡ ♦ ♣ró♣r✠♦ ❉❡❢❡♥s♦r✱ ♣r❡s❡r✈✡❞✡ ✡

♥❡❝❡ss✠❞✡❞❡ ❞♦s ♣✡✠s ❡✴♦✉ r❡s♣♦♥sá✈❡✠s s❡r❡♠ ✠♥✌✠♠✡❞♦s ❞✡s ❞❡❝✠sõ❡s✳

❛✘✎✘✗✙☞✘✜ ☛✁

✳✉✡♥❞♦ ❞✡ ♦✠✌✠✈✡ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✭✡r✌✳ ✕✔✻ ❞♦ ✎✟✒✮ ❞❡✈❡rã♦ s❡r r❡s✲

♣❡✠✌✡❞✡s ✌♦❞✡s ✡s ❣✡r✡♥✌✠✡s ♣r♦❝❡ss✉✡✠s ❡ ❝♦♥s✌✠✌✉❝✠♦♥✡✠s✳

❛✘✎✘✗✙☞✘✜ ☛✥

✜s ♠✡♥❞✡❞♦s ❞❡ ❜✉s❝✡ ❡ ✡♣r❡❡♥sã♦ ❞❡✈❡rã♦ ✌❡r ♣r✡③♦ ❞❡ ✈✡❧✠❞✡❞❡ ❞❡✱

♥♦ ♠á①✠♠♦✱ s❡✠s ♠❡s❡s✱ ❞❡✈❡♥❞♦ ✡♦ ❢✠♥✡❧ ❞♦ ♣r✡③♦ s❡r ✡ ♠❡❞✠❞✡ r❡✡✈✡✲

❧✠✡❞✡ ♣❡❧✡ ✡✉✌♦r✠❞✡❞❡ ✖✉❞✠❝✠ár✠✡✳



✸✸✹ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❊◆❯◆❈■❆❉❖❙ ❋❖◆�❏❯❱

❛✘✎✘✗✙☞✘✜ ☛✜

✒ ❉❡❢❡♥s♦r✠✡ ✚ú❜❧✠❝✡ ♦✉ ❞✡✌✠✈✡ ♣♦ss✉✠ ❧❡❣✠✌✠♠✠❞✡❞❡ r❡❝✉rs✡❧ ♠❡s♠♦

q✉✡♥❞♦ ❤♦✉✈❡r ♦♠✠ssã♦ ❞♦ ✠♥✌❡r❡ss❡ ❡♠ r❡❝♦rr❡r ♣♦r ♣✡r✌❡ ❞♦ ✡❞♦❧❡s✲

❝❡♥✌❡✳

❛✘✎✘✗✙☞✘✜ ✥☛

✒ s❡♥✌❡♥ç✡ ❞♦ ♣r♦❝❡ss♦ ❞❡ ✡♣✉r✡çã♦ ❞❡ ✡✌♦ ✠♥❢r✡❝✠♦♥✡❧✱ ✡❧é♠ ❞❡ ❝♦♥✌❡r

♦s r❡q✉✠s✠✌♦s ♣r♦❝❡ss✉✡✠s ❡ ❝♦♥s✌✠✌✉❝✠♦♥✡✠s✱ ♦❜s❡r✈✡rá ✡ ❝✡♣✡❝✠❞✡❞❡ ❞♦

✡❞♦❧❡s❝❡♥✌❡ ❡♠ ❝✉♠♣r✠r ✡ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡✳

❛✘✎✘✗✙☞✘✜ ✥✥

✜ ❝♦♥✌r♦❧❡ ❞♦ ♣r✡③♦ ❞✡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠sór✠✡ ❝✡❜❡ ✌✡♠❜é♠ ✡♦ ☞✉✠③ ❞✡

❝♦♠✡r❝✡ s❡❞❡ ❞✡ ✉♥✠❞✡❞❡ ❞❡ ✠♥✌❡r♥✡çã♦✱ ♣♦ré♠ ✡ ❝♦♠♣❡✌ê♥❝✠✡ ♣✡r✡ ✡

❞❡s✠♥✌❡r♥✡çã♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ é ❞♦ ✖✉í③♦ ❞♦ ♣r♦❝❡ss♦ ❞❡ ❝♦♥❤❡❝✠♠❡♥✌♦✳

❛✘✎✘✗✙☞✘✜ ✥✁

➱ ✠♠♣r♦rr♦❣á✈❡❧ ♦ ♣r✡③♦ ❞❡ ✹✺ ❞✠✡s ♣✡r✡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠sór✠✡✳

✡✮❣✉✲❞✧ ✯✧✰t✮ ❛ ❡✪✱✩❝✧✬ã✫ ✮❛①✮❝✉✬ã✫

❞✮s✮❞✩❞✧★ ✡✫❝✩✫✮❞✉❝✧t✩✈✧★

❛✘✎✘✗✙☞✘✜ ✥✂

✒ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ✡♣❧✠❝✡❞✡ ♣♦r s❡♥✌❡♥ç✡ ❞❡ ♠ér✠✌♦

♦✉ ❡♠ s❡❞❡ ❞❡ r❡♠✠ssã♦ ✖✉❞✠❝✠✡❧✱ s❡rá ♣r♦♠♦✈✠❞✡ ❡♠ ✡✉✌♦s ♣ró♣r✠♦s✱

✠♥✠❝✠✡❞✡ ♣♦r ❣✉✠✡ ❞❡ ❡①❡❝✉çã♦ ❞❡ ♠❡❞✠❞✡✱ ♥ã♦ ♣♦❞❡♥❞♦ s❡r ❢❡✠✌✡ ♥♦s

✡✉✌♦s ❞♦ ♣r♦❝❡ss♦ ❞❡ ❝♦♥❤❡❝✠♠❡♥✌♦✱ ♥❡♠ ✡✌r✡✈és ❞❡ ❝✡r✌✡ ♣r❡❝✡✌ór✠✡✱

s✡❧✈♦ ♥♦s ❝✡s♦s ❞❡ ✡❞✈❡r✌ê♥❝✠✡ ❡ ♦❜r✠❣✡çã♦ ❞❡ r❡♣✡r✡r ♦ ❞✡♥♦✱ q✉✡♥❞♦

✡♣❧✠❝✡❞✡s ✠s♦❧✡❞✡♠❡♥✌❡✳



❊❙❚❆❚❯❚❖ ❉❆ ❈❘■❆◆➬❆ ❊ ❉❖ �❉❖▲❊❙❈❊◆❚❊ ✥ ❊❈� ✷✵✶✷ ✿✿ ✸✸✺

❛✘✎✘✗✙☞✘✜ ✥✄

✒ ❣✉✠✡ ❞❡ ❡①❡❝✉çã♦ s❡rá ✠♠❡❞✠✡✌✡♠❡♥✌❡ ❡①♣❡❞✠❞✡✱ ❝♦♠ ❝ó♣✠✡ ♣✡r✡ ✡

✉♥✠❞✡❞❡✱ ♣r♦♠♦✈❡♥❞♦✲s❡ ♦ ✠♥í❝✠♦ ❞♦ ❝✉♠♣r✠♠❡♥✌♦ ❞✡ ♠❡❞✠❞✡ ✠♠♣♦s✲

✌✡✱ ❞❡✈❡♥❞♦ s❡r ❝♦♠✉♥✠❝✡❞✡ ✡ s✉s♣❡♥sã♦ ❞✡ ❡①❡❝✉çã♦ ♥♦ ❝✡s♦ ❞❡ ✡♣❡✲

❧✡çã♦ r❡❝❡❜✠❞✡ ❝♦♠ ❡❢❡✠✌♦ s✉s♣❡♥s✠✈♦✳

❛✘✎✗✙☞✘✜ ✥✥

✘♦ ❝✡s♦ ❞❡ ✌r✡♥s❢❡rê♥❝✠✡ ❞♦ ❧♦❝✡❧ ❞✡ ❡①❡❝✉çã♦✱ ♥ã♦ ❞❡✈❡rá s❡r ❡①♣❡❞✠❞✡

❝✡r✌✡ ♣r❡❝✡✌ór✠✡✱ ♣r♦♠♦✈❡♥❞♦✲s❡✱ ✡♣ós ✡s ❜✡✠①✡s ❞❡✈✠❞✡s✱ ✡ r❡♠❡ss✡

❞♦ ♣r♦❝❡ss♦ ❡①❡❝✉✌✠✈♦ ✡♦ r❡s♣❡❝✌✠✈♦ ✖✉í③♦✱ q✉❡ ✌❡rá ❝♦♠♣❡✌ê♥❝✠✡ ♣❧❡♥✡

♣✡r✡ ✌♦❞♦s ♦s ✡✌♦s✱ ✠♥❝❧✉s✠✈❡ ✡rq✉✠✈✡♠❡♥✌♦✳

❛✘✎✘✗✙☞✘✜ ✥�

✘♦s ❝✡s♦s ❞❡ ✠♥✌❡r♥✡çã♦ ♣r♦✈✠sór✠✡ ❡♠ ✖✉í③♦ ❞✠✈❡rs♦ ❞♦ ♣r♦❝❡ss✡♥✌❡

s❡rá ❡①♣❡❞✠❞✡ ❝✡r✌✡ ♣r❡❝✡✌ór✠✡✱ ❞❡✈❡♥❞♦ ♦ ✖✉✠③ ❞❡♣r❡❝✡❞♦ ❞❡✌❡r♠✠♥✡r ♦

❡♥❝✡♠✠♥❤✡♠❡♥✌♦ ❞♦ ✡❞♦❧❡s❝❡♥✌❡ ✡♦ ✖✉í③♦ ❞❡♣r❡❝✡♥✌❡ q✉✡♥❞♦ ❡①♣✠r✡❞♦

♦ ♣r✡③♦ ❞❡ ✹✺ ❞✠✡s✳

❛✘✎✘✗✙☞✘✜ ✥✁

❉❡✈❡ ❤✡✈❡r ♣r♦♥✉♥❝✠✡♠❡♥✌♦ ✖✉❞✠❝✠✡❧ ❡s♣❡❝í❢✠❝♦ s♦❜r❡ ✡ ✉♥✠❢✠❝✡çã♦ ❞❡

♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡✱ ❞❡❢✠♥✠♥❞♦ ❡♠ q✉✡❧ ❞✡s ❡①❡❝✉çõ❡s s❡rã♦ ♣r✡✌✠✲

❝✡❞♦s ♦s ✡✌♦s✱ s❡ ♥✡ ❡①❡❝✉çã♦ ♠✡✠s ✡♥✌✠❣✡ ♦✉ ♥✡ ❞✡ ♠❡❞✠❞✡ ♠✡✠s ❣r✡✈♦✲

s✡✱ ❡①✌✠♥❣✉✠♥❞♦✲s❡ ✡s ❞❡♠✡✠s✱ ✌r✡s❧✡❞✡♥❞♦✲s❡ ✌✡❧ ❞❡❝✠sã♦ ❡ ❡①♣❡❞✠♥❞♦✲

✲s❡ ❣✉✠✡ ❞❡ ❡①❡❝✉çã♦ ✉♥✠❢✠❝✡❞✡✳

❛✘✎✘✗✙☞✘✜ ✥✥

✘✡ ✉♥✠❢✠❝✡çã♦✱ ✡s ♠❡❞✠❞✡s ❡♠ ♠❡✠♦ ✡❜❡r✌♦✱ ✠❞ê♥✌✠❝✡s ♦✉ ❞✠s✌✠♥✌✡s✱ ♠✡s

❝♦♠♣✡✌í✈❡✠s ❡♥✌r❡ s✠✱ s❡rã♦ ❝✉♠♣r✠❞✡s s✠♠✉❧✌✡♥❡✡♠❡♥✌❡✳



✸✸✻ ✿✿ ❘❊❙❖▲❯➬Õ❊❙ ❊ ◆❖❘▼❆❚■❱❆❙ ✥ ❊◆❯◆❈■❆❉❖❙ ❋❖◆�❏❯❱

❛✘✎✘✗✙☞✘✜ ✥✜

✒ ♠❡❞✠❞✡ ❞❡ ✠♥✌❡r♥✡çã♦ ✡❜s♦r✈❡ ✡s ♠❡❞✠❞✡s ✡♥✌❡r✠♦r♠❡♥✌❡ ✡♣❧✠❝✡❞✡s✱

♠✡s ♥ã♦ ✠s❡♥✌✡ ♦ ✡❞♦❧❡s❝❡♥✌❡ ❞❡ r❡s♣♦♥❞❡r ♣♦r ♦✉✌r♦s ✡✌♦s ✠♥❢r✡❝✠♦♥✡✠s

♣r✡✌✠❝✡❞♦s ❞✉r✡♥✌❡ ✡ ❡①❡❝✉çã♦✳

❛✘✎✘✗✙☞✘✜ ✁☛

✒ ✠♥✌❡r♥✡çã♦✲s✡♥çã♦ só ♣♦❞❡rá s❡r ✠♠♣♦s✌✡ ❡♠ ❝✡s♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡✲

❞✉❝✡✌✠✈✡ ✡♣❧✠❝✡❞✡ ♣♦r s❡♥✌❡♥ç✡ ❞❡ ♠ér✠✌♦✱ ♦❜s❡r✈✡❞♦ ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦

❧❡❣✡❧✱ ♥ã♦ s❡ ✡❞♠✠✌✠♥❞♦ ✡ ✠♥✌❡r♥✡çã♦✲s✡♥çã♦ ❡♠ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✲

✈✡ ✠♠♣♦s✌✡ ❡♠ s❡❞❡ ❞❡ r❡♠✠ssã♦✳

❛✘✎✘✗✙☞✘✜ ✁✥

➱ ♣♦ssí✈❡❧ ✡ s✉❜s✌✠✌✉✠çã♦ ❞❡ ♠❡❞✠❞✡ s♦❝✠♦❡❞✉❝✡✌✠✈✡ ❡♠ ♠❡✠♦ ✡❜❡r✌♦✱

♥♦ ❝✉rs♦ ❞✡ ❡①❡❝✉çã♦✱ q✉✡♥❞♦ ❝♦♥s✌✡✌✡❞♦ q✉❡ ✡ ♠❡❞✠❞✡ ✡♣❧✠❝✡❞✡ é

♠✡♥✠❢❡s✌✡♠❡♥✌❡ ✠♥✡❞❡q✉✡❞✡✱ ✡❞♠✠✌✠♥❞♦✲s❡ ✡ s✉❜s✌✠✌✉✠çã♦ ❞❡ ♠❡❞✠❞✡

♠✡✠s ❜r✡♥❞✡ ♣♦r ♠❡❞✠❞✡ ♠✡✠s ❣r✡✈♦s✡✱ ♦❜s❡r✈✡❞♦ ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦

❧❡❣✡❧ ♣✡r✡ ❡s✌✡ ❡ r❡s♣❡✠✌✡❞♦s ♦s ♣r❡ss✉♣♦s✌♦s ❞♦ ✡r✌✠❣♦ ✕✗✗ ❞♦ ✎✟✒✳

❛✘✎✘✗✙☞✘✜ ✁✁

✘♦ ❝✡s♦ ❞❡ s✉❜s✌✠✌✉✠çã♦ ❞❡ ♠❡❞✠❞✡ ♠✡✠s ❣r✡✈❡ ♣♦r ♠❡❞✠❞✡ ♠❡♥♦s r✠✲

❣♦r♦s✡✱ ♦ ❡✈❡♥✌✉✡❧ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ❞❡s✌✡ ú❧✌✠♠✡ ✡✉✌♦r✠③✡ ✡ r❡✈♦❣✡çã♦

❞✡ ❞❡❝✠sã♦ ❞❡ s✉❜s✌✠✌✉✠çã♦✱ r❡s✌✡❜❡❧❡❝❡♥❞♦✲s❡ ✡ ♠❡❞✠❞✡ ✠♥✠❝✠✡❧✱ ♦❜s❡r✲

✈✡❞♦ ♦ ❞❡✈✠❞♦ ♣r♦❝❡ss♦ ❧❡❣✡❧✳

➱ ✠♠♣♦r✌✡♥✌❡ ✌r✡③❡r ✡q✉✠ ✉♠ ❞♦s ú❧✌✠♠♦s ✖✉❧❣✡❞♦s ❞♦ ✍☛✛ ❡♠ q✉❡

❞✠s❝✉✌❡ ✡ ♥✡✌✉r❡③✡ ✖✉rí❞✠❝✡ ❞♦s ☛r✡✌✡❞♦s ❡ ✘♦r♠✡✌✠✈✡s ✏♥✌❡r♥✡❝✠♦♥✡✠s

❞✡s q✉✡✠s ♦ ❧r✡s✠❧ é s✠❣♥✡✌ár✠♦✳ ➸♦✉✈❡ ✌♦❞✡ ✉♠✡ ❡✈♦❧✉çã♦ ♥♦ q✉❡ s❡

r❡❢❡r❡ à ❤✠❡r✡rq✉✠✡ ❞✡s ♥♦r♠✡✌✠✈✡s ✠♥✌❡r♥✡❝✠♦♥✡✠s✳ ✏♥✠❝✠✡❧♠❡♥✌❡ ✡s ♥♦r✲

♠✡✌✠✈✡s ✠♥✌❡r♥✡❝✠♦♥✡✠s✱ ❞❡♥✌r♦ ❞✡ ❤✠❡r✡rq✉✠✡ ❞✡s ♥♦r♠✡s ♥♦ ♦r❞❡♥✡✲

♠❡♥✌♦ ✖✉rí❞✠❝♦ ❜r✡s✠❧❡✠r♦✱ ❢♦r✡♠ ❡q✉✠♣✡r✡❞✡s à ❧❡✠ ♦r❞✠♥ár✠✡✳ ✎♠ ✉♠

♦✉✌r♦ ♠♦♠❡♥✌♦ ♣♦s✌❡r✠♦r ✡ ❡s✌❡✱ ♦ ✍☛✛ ✡s ❡r✠❣✠✉ à ❝✡✌❡❣♦r✠✡ ❞❡ ♥♦r✲

♠✡ ❝♦♥s✌✠✌✉❝✠♦♥✡❧✳ ✟♦♥✌✉❞♦✱ ❡♠ r❡❝❡♥✌❡ ✖✉❧❣✡❞♦✱ ♦ ✍☛✛✱ ❞❡✉ ✡ ❡❧✡s

✭♥♦r♠✡✌✠✈✡s ✠♥✌❡r♥✡❝✠♦♥✡✠s ❢✠r♠✡❞✡s ♣❡❧♦ ❧r✡s✠❧✮ ✡ ❝✡✌❡❣♦r✠✡ ❞❡ ♥♦r♠✡
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s✉♣r✡✲❝♦♥s✌✠✌✉❝✠♦♥✡❧✱ ❝♦♥❢♦r♠❡ ♣♦❞❡✲s❡ ❡①♣r❡ss✡♠❡♥✌❡ ❝♦❧❤❡r ❞♦ ✖✉❧✲

❣✡♠❡♥✌♦ ❞♦➸✟ ✔✼✳✺✔✺✱ ❝♦♥s✌✡♥✌❡ ♥♦ ✏♥❢♦r♠✡✌✠✈♦ ✘➸ ✺✸✕✿☛❮☛✳✓✜✿

✚r✠sã♦ ✟✠✈✠❧ ❡ ❉❡♣♦s✠✌ár✠♦ ✏♥❢✠❡❧ ✑ ✚❛✜✟✎✍✍✜ ➸✟ ✑ ✔✼✺✔✺✳ ✒❛✲

☛✏✙✜✿ ✎♠ ❝♦♥❝❧✉sã♦ ❞❡ ✖✉❧❣✡♠❡♥✌♦✱ ♦ ☛r✠❜✉♥✡❧ ❝♦♥❝❡❞❡✉ ❤✡❜❡✡s

❝♦r♣✉s ❡♠ q✉❡ s❡ q✉❡s✌✠♦♥✡✈✡ ✡ ❧❡❣✠✌✠♠✠❞✡❞❡ ❞✡ ♦r❞❡♠ ❞❡ ♣r✠sã♦✱ ♣♦r

✻✵ ❞✠✡s✱ ❞❡❝r❡✌✡❞✡ ❡♠ ❞❡s❢✡✈♦r ❞♦ ♣✡❝✠❡♥✌❡ q✉❡✱ ✠♥✌✠♠✡❞♦ ✡ ❡♥✌r❡❣✡r

♦ ❜❡♠ ❞♦ q✉✡❧ ❞❡♣♦s✠✌ár✠♦✱ ♥ã♦ ✡❞✠♠♣❧✠r✡ ✡ ♦❜r✠❣✡çã♦ ❝♦♥✌r✡✌✉✡❧❧ ✈✳

✏♥❢♦r♠✡✌✠✈♦s ✹✼✕✱ ✹✼✼ ❡ ✹✾✔✳ ✎♥✌❡♥❞❡✉✲s❡ q✉❡ ✡ ❝✠r❝✉♥s✌â♥❝✠✡ ❞❡ ♦

❧r✡s✠❧ ❤✡✈❡r s✉❜s❝r✠✌♦ ♦ ✚✡❝✌♦ ❞❡ ✍ã♦ ☞♦sé ❞✡ ✟♦s✌✡ ❛✠❝✡✱ q✉❡ r❡s✌r✠♥❣❡

✡ ♣r✠sã♦ ❝✠✈✠❧ ♣♦r ❞í✈✠❞✡ ✡♦ ❞❡s❝✉♠♣r✠♠❡♥✌♦ ✠♥❡s❝✉sá✈❡❧ ❞❡ ♣r❡s✌✡çã♦

✡❧✠♠❡♥✌í❝✠✡ ✭✡r✌✳ ✼➸✱ ✼✮✱ ❝♦♥❞✉③ à ✠♥❡①✠s✌ê♥❝✠✡ ❞❡ ❜✡❧✠③✡s ✈✠s✡♥❞♦ à ❡❢✠✲

❝á❝✠✡ ❞♦ q✉❡ ♣r❡✈✠s✌♦ ♥♦ ✡r✌✳ ✺➸✱ ✓❳✮✏✏✱ ❞✡ ✟✛ ✭✢♥ã♦ ❤✡✈❡rá ♣r✠sã♦

❝✠✈✠❧ ♣♦r ❞í✈✠❞✡✱ s✡❧✈♦ ✡ ❞♦ r❡s♣♦♥sá✈❡❧ ♣❡❧♦ ✠♥✡❞✠♠♣❧❡♠❡♥✌♦ ✈♦❧✉♥✌á✲

r✠♦ ❡ ✠♥❡s❝✉sá✈❡❧ ❞❡ ♦❜r✠❣✡çã♦ ✡❧✠♠❡♥✌í❝✠✡ ❡ ✡ ❞♦ ❞❡♣♦s✠✌ár✠♦ ✠♥❢✠❡❧❀➈✮✳

✟♦♥❝❧✉✠✉✲s❡✱ ✡ss✠♠✱ q✉❡✱ ❝♦♠ ✡ ✠♥✌r♦❞✉çã♦ ❞♦ ✡❧✉❞✠❞♦ ✚✡❝✌♦ ♥♦ ♦r✲

❞❡♥✡♠❡♥✌♦ ✖✉rí❞✠❝♦ ♥✡❝✠♦♥✡❧✱ r❡s✌✡r✡♠ ❞❡rr♦❣✡❞✡s ✡s ♥♦r♠✡s ❡s✌r✠✌✡✲

♠❡♥✌❡ ❧❡❣✡✠s ❞❡❢✠♥✠❞♦r✡s ❞✡ ❝✉s✌ó❞✠✡ ❞♦ ❞❡♣♦s✠✌ár✠♦ ✠♥❢✠❡❧✳ ✚r❡✈✡❧❡❝❡✉✱

♥♦ ✖✉❧❣✡♠❡♥✌♦✱ ♣♦r ❢✠♠✱ ✡ ✌❡s❡ ❞♦ s✌✡✌✉s ❞❡ s✉♣r✡❧❡❣✡❧✠❞✡❞❡ ❞✡ r❡❢❡r✠❞✡

✟♦♥✈❡♥çã♦✱ ✠♥✠❝✠✡❧♠❡♥✌❡ ❞❡❢❡♥❞✠❞✡ ♣❡❧♦♦✠♥✳ ✙✠❧♠✡r♦❡♥❞❡s ♥♦ ✖✉❧✲

❣✡♠❡♥✌♦ ❞♦ ❛✎ ✹✻✻✸✹✸✴✍✚✱ ✡❜✡✠①♦ r❡❧✡✌✡❞♦✳ ✮❡♥❝✠❞♦s✱ ♥♦ ♣♦♥✌♦✱ ♦s

♦✠♥✠s✌r♦s ✟❡❧s♦ ❞❡ ♦❡❧❧♦✱ ✟❡③✡r ✚❡❧✉s♦✱ ✎❧❧❡♥ ✙r✡❝✠❡ ❡ ✎r♦s ✙r✡✉✱

q✉❡ ✡ ❡❧✡ ❞✡✈✡♠ ✡ q✉✡❧✠❢✠❝✡çã♦ ❝♦♥s✌✠✌✉❝✠♦♥✡❧✱ ♣❡r❢✠❧❤✡♥❞♦ ♦ ❡♥✌❡♥❞✠✲

♠❡♥✌♦ ❡①♣❡♥❞✠❞♦ ♣❡❧♦ ♣r✠♠❡✠r♦ ♥♦ ✈♦✌♦ q✉❡ ♣r♦❢❡r✠r✡ ♥❡ss❡ r❡❝✉rs♦✳ ✜

♦✠♥✳♦✡r❝♦ ✒✉ré❧✠♦✱ r❡❧✡✌✠✈✡♠❡♥✌❡ ✡ ❡ss✡ q✉❡s✌ã♦✱ s❡ ✡❜s✌❡✈❡ ❞❡ ♣r♦✲

♥✉♥❝✠✡♠❡♥✌♦✳ ➸✟ ✔✼✺✔✺✴☛✜✱ r❡❧✳ ♦✠♥✳ ♦✡r❝♦ ✒✉ré❧✠♦✱ ✸✳✕✗✳✗✵✵✔✳

✭➸✟✲✔✼✺✔✺✮✳

✛❛✒✍✍✎☛✜✱ ✛❧á✈✠♦ ✒♠ér✠❝♦✳ ✒☛✜ ✏✘✛❛✒✟✏✜✘✒✓✱ ♦✎❉✏❉✒

✍✜✟✏✜✎❉✳✟✒☛✏✮✒ ✎ ✚❛✜✟✎✍✍✜✿ ✒ ✘✜✮✒ ☞✳❛✏✍✚❛✳✲

❉✃✘✟✏✒ ❉✜ ✍✳✚✎❛✏✜❛ ☛❛✏❧✳✘✒✓ ❉✎ ☞✳✍☛✏➬✒ ✈❡rsã♦

✡✌✉✡❧✠③✡❞✡ ✡✌é ✖✉❧❤♦ ❞❡ ✗✵✵✗✳ ✏♥ ✟✉rs♦ ✍✏✘✒✍✎✳ ✟✡♣✡❝✠✌✡çã♦ ♣✡r✡

✜♣❡r✡❞♦r❡s ❞♦ ✍✏✘✒✍✎ ✭✳♥❧ ❡ ✍✎❉➸✮
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✎✏✕ � ✂✝✏✒✏☛✏✝�✕ ✎� ❞☞✕☛✁☎✡ ✎✡ ✁✂✉✞✂✑✁✡ �

❞☞✟�✂☛☞✎�

✇✇✇✆✡✳✒✠✆✏✝❛
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✎✡ ✑✝✁✡✂☎✡ � ✎✏ ✡✎✏✌�✕✑�✂☛�
✇✇✇✆✉☞✂✎✡✳✝✁✂✌✆✏✝❛

❆❈❈✍ ✎ ❆✕✕✏✑✁✡☎✆✏ ❈✡☛✡✝✁✂�✂✕� ✎� ❈✏✂✕�✄

✌❧�✁✝✏✕ ✍☞☛�✌✡✝�✕
✇✇✇✆✡✑✑☛✆✉☞✝✳✆✳✝

❆❈✁✂ ✄ ❆✕✕✏✑✁✡☎✆✏ ❈✡☛✡✝✁✂�✂✕� ✎✏ ✁✁✂✁✕☛✏✄

✝✁✏ ✂r✳✌✁✑✏
✇✇✇✆✡✑✒✠✆✏✝❛✆✳✝

❆▲✛✠✙❈ ✄ ❆✕✕�✒✳✌✏✁✡ ▲�❛✁✕✌✡☛✁✟✡ ✎✏ ✛✕☛✡✎✏ ✎�
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