
✳
❯♥✐✈❡rs✐❞❛❞❡ ❊st❛❞✉❛❧ ❞❡ ❈❛♠♣✐♥❛s

■♥st✐t✉t♦ ❞❡ ▼❛t❡♠át✐❝❛✱ ❊st❛tíst✐❝❛ ❡ ❈♦♠♣✉t❛çã♦ ❈✐❡♥tí✜❝❛

❉❡♣❛rt❛♠❡♥t♦ ❞❡ ▼❛t❡♠át✐❝❛

❉✐ss❡rt❛çã♦ ❞❡ ▼❡str❛❞♦

❋❡❧✐① ❑❧❡✐♥ ❡ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❞❡❜❛t❡s s♦❜r❡ ♦

❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥♦ ❝♦♠❡ç♦ ❞♦ sé❝✉❧♦ ❳❳

♣♦r

●✐s❡❧✐ ▼❛rt✐♥s ❞❡ ❙♦✉③❛

▼❡str❛❞♦ Pr♦✜ss✐♦♥❛❧ ❡♠ ▼❛t❡♠át✐❝❛ ✲ ❈❛♠♣✐♥❛s ✲ ❙P

❖r✐❡♥t❛❞♦r✿ Pr♦❢✳ ❉r✳ ❘♦❣ér✐♦ ▼♦♥t❡✐r♦ ❞❡ ❙✐q✉❡✐r❛



✐



✐✐



✐✐✐



✐✈

➚q✉❡❧❡s q✉❡ ❡♥①❡r❣❛♠ ♥❛s ❝✐ê♥✲

❝✐❛s ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ❝♦♥str✉✐r

✉♠ ♠✉♥❞♦ ♠❡❧❤♦r✳



✈

✏❆ ▼❆❚❊▼➪❚■❈❆

❆ ▼❛t❡♠át✐❝❛ ♥ã♦ é ❡①❝❧✉s✐✈❛♠❡♥t❡ ♦ ✐♥str✉✲

♠❡♥t♦ ❞❡st✐♥❛❞♦ à ❡①♣❧✐❝❛çã♦ ❞♦s ❢❡♥ô♠❡♥♦s

❞❛ ♥❛t✉r❡③❛✱ ✐st♦ é✱ ❞❛s ❧❡✐s ♥❛t✉r❛✐s✳ ◆ã♦✳

❊❧❛ ♣♦ss✉✐ t❛♠❜é♠ ✉♠ ✈❛❧♦r ✜❧♦só✜❝♦✱ ❞❡ q✉❡

❛❧✐ás ♥✐♥❣✉é♠ ❞✉✈✐❞❛❀ ✉♠ ✈❛❧♦r ❛rtíst✐❝♦✱ ♦✉

♠❡❧❤♦r✱ ❡stét✐❝♦✱ ❝❛♣❛③ ❞❡ ❧❤❡ ❝♦♥❢❡r✐r ♦ ❞✐r❡✲

✐t♦ ❞❡ s❡r ❝✉❧t✐✈❛❞❛ ♣♦r s✐ ♠❡s♠❛✱ t❛✐s ❛s ♥✉✲

♠❡r♦s❛s s❛t✐s❢❛çõ❡s ❡ ❥ú❜✐❧♦s q✉❡ ❡ss❛ ❝✐ê♥❝✐❛

♥♦s ♣r♦♣♦r❝✐♦♥❛✳ ❏á ♦s ❣r❡❣♦s ♣♦ss✉í❛♠✱ ♥✉♠

❣r❛✉ ❡❧❡✈❛❞♦✱ ♦ s❡♥t✐♠❡♥t♦ ❞❛ ❤❛r♠♦♥✐❛ ❞♦s

♥ú♠❡r♦s ❡ ❞❛ ❜❡❧❡③❛ ❞❛s ❢♦r♠❛s ❣❡♦♠étr✐✲

❝❛s✳✑

✭P❡❞r♦ ❚❛✈❛r❡s✮



❆❣r❛❞❡❝✐♠❡♥t♦s

▼❡✉s s✐♥❣❡❧♦s✱ ♣♦ré♠ ❝❤❡✐♦s ❞❡ r❡❝♦♥❤❡❝✐♠❡♥t♦ ❡ r❡s♣❡✐t♦✱ ❛❣r❛❞❡❝✐♠❡♥t♦s✿

• ❆ ❉❊❯❙✱ ♣♦r t❡r ♠❡ ❝♦♥❝❡❞✐❞♦ ✈✐❞❛✱ ✐♥t❡❧✐❣ê♥❝✐❛ ❡ ♦♣♦rt✉♥✐❞❛❞❡s ♣❛r❛ ❝❤❡❣❛r ❛♦♥❞❡

❝❤❡❣✉❡✐✳ P♦r ❡st❛r s❡♠♣r❡ ♣r❡s❡♥t❡ ❡♠ ♠✐♥❤❛ ✈✐❞❛✱ ❡♥❝❤❡♥❞♦✲❛ ❞❡ ❜ê♥çã♦s✳ P❛r❛ q✉❡♠

❞✉✈✐❞❡✱ ❊✉❧❡r ❡♥✉♥❝✐♦✉ ✉♠ t❡♦r❡♠❛ ♣r♦✈❛♥❞♦ s✉❛ ❡①✐stê♥❝✐❛✿

✧❙❡♥❤♦r a+b
n

n
= x ✱ ♣♦rt❛♥t♦ ❉❡✉s ❡①✐st❡✱ r❡❢✉t❡✦✧

• ❆♦s ♠❡✉s ❛♠❛❞♦s ♣❛✐s✱ ❈r✐st✐♥❛ ❡ ■sr❛❡❧✱ ♣❡❧♦ ❝♦♥st❛♥t❡ ❛♣♦✐♦ ❡ ♣❡❧❛ ❡t❡r♥❛ ❞❡❞✐❝❛çã♦

❛♦s ✜❧❤♦s✳ P♦r ♠❡ ✐♥❝❡♥t✐✈❛r❡♠ ❡ ♠♦str❛r❡♠ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦s ❡st✉❞♦s ❡ ❞❛ ✈❛❧♦r✐③❛✲

çã♦ ❞♦s ❞♦❝❡♥t❡s ♥❛ ❝♦♥str✉çã♦ ❞❡ ✉♠❛ s♦❝✐❡❞❛❞❡ ♠❡❧❤♦r✱ ❜❡♠ ❝♦♠♦ ♦ r❡s♣❡✐t♦ ♣❡❧♦

♣ró①✐♠♦✳ P♦r ♠❡ ❡♥s✐♥❛r❡♠ ❛ ❛♠❛r s❡♠♣r❡ ♦ q✉❡ ❢❛ç♦✳ P❡❧♦s ❜❡❧♦s ❡ ✈❛❧✐♦s♦s ❡♥s✐♥❛✲

♠❡♥t♦s ❡ ❝♦♥s❡❧❤♦s✳ ■♠❡♥s❛ ❣r❛t✐❞ã♦ ❛ ✈♦❝ês ♣❡❧♦ q✉❡ s♦✉ ❡ ♣❡❧♦ q✉❡ s❡r❡✐✳ ❆♠❛r❡✐

✈♦❝ês ❡t❡r♥❛♠❡♥t❡✳

✧✭✳✳✳✮ ➱ ♣r❡❝✐s♦ ❛♠❛r ❛s ♣❡ss♦❛s✳ ❈♦♠♦ s❡ ♥ã♦ ❤♦✉✈❡ss❡ ❛♠❛♥❤ã✳ P♦r q✉❡ s❡ ✈♦❝ê

♣❛r❛r✳ Prá ♣❡♥s❛r✳ ◆❛ ✈❡r❞❛❞❡ ♥ã♦ ❤á✳✳✳✧✭▼ús✐❝❛ ✧P❛✐s ❊ ❋✐❧❤♦s✧✳ ❈♦♠♣♦s✐çã♦ ❞❡

❉❛❞♦ ❱✐❧❧❛✲▲♦❜♦s✱ ❘❡♥❛t♦ ❘✉ss♦ ❡ ▼❛r❝❡❧♦ ❇♦♥❢á✮✳

• ❆♦s ♠❡✉s ✐r♠ã♦s ●❡✈❡rs♦♥✱ ●✐s❧❡✐ ❡ ●❡✐❝✐❡❧❧② ♣❡❧❛s ❛❧❡❣r✐❛s ❡ ❜r✐♥❝❛❞❡✐r❛s ❞❡ ♥♦ss❛

✐♥❢â♥❝✐❛✳ P♦r s❡r❡♠ ♣r❡s❡♥ç❛ tã♦ s✐❣♥✐✜❝❛t✐✈❛ ❡♠ ♠✐♥❤❛ ✈✐❞❛✳ P❡❧❛s ♣❛❧❛✈r❛s ❞❡ â♥✐♠♦✳

P♦r ❢❡st❡❥❛r❡♠ ❝♦♠✐❣♦ ♠✐♥❤❛s ❝♦♥q✉✐st❛s✳ P♦r ❛♣♦✐❛r❡♠ s❡♠♣r❡ ❛s ♠✐♥❤❛s ❞❡❝✐sõ❡s✳

✧❋❛♠í❧✐❛✱ ❢❛♠í❧✐❛✱ ❱✐✈❡ ❥✉♥t♦ t♦❞♦ ❞✐❛✱ ◆✉♥❝❛ ♣❡r❞❡ ❡ss❛ ♠❛♥✐❛✳✧✭▼ús✐❝❛ ✧❋❛♠í❧✐❛✧✳

❈♦♠♣♦s✐çã♦ ❞❡ ❆r♥❛❧❞♦ ❆♥t✉♥❡s ✴ ❚♦♥② ❇❡❧❧♦tt♦✮✳

• ❆♦ ♠❡✉ ♥♦✐✈♦ ❊❧✐❛s ♣❡❧❛ ❝♦♠♣r❡❡♥sã♦ ❡ ✐♥❝❡♥t✐✈♦✳ ❖❜r✐❣❛❞❛ ♣♦r ❢❛③❡r ♣❛rt❡ ❞❛ ♠✐♥❤❛

✈✐❞❛✳

✧❖ ❛♠♦r é ♣❛❝✐❡♥t❡✱ ♦ ❛♠♦r é ♣r❡st❛t✐✈♦❀ ♥ã♦ é ✐♥✈❡❥♦s♦✱ ♥ã♦ s❡ ♦st❡♥t❛✱ ♥ã♦ s❡ ✐♥❝❤❛

❞❡ ♦r❣✉❧❤♦✳ ◆❛❞❛ ❢❛③ ❞❡ ✐♥❝♦♥✈❡♥✐❡♥t❡✱ ♥ã♦ ♣r♦❝✉r❛ s❡✉ ♣ró♣r✐♦ ✐♥t❡r❡ss❡✱ ♥ã♦ s❡ ✐rr✐t❛✱

✈✐



✈✐✐

♥ã♦ ❣✉❛r❞❛ r❛♥❝♦r✳ ◆ã♦ s❡ ❛❧❡❣r❛ ❝♦♠ ❛ ✐♥❥✉st✐ç❛✱ ♠❛s s❡ r❡❣♦③✐❥❛ ❝♦♠ ❛ ✈❡r❞❛❞❡✳

❚✉❞♦ ❞❡s❝✉❧♣❛✱ t✉❞♦ ❝rê✱ t✉❞♦ ❡s♣❡r❛✱ t✉❞♦ s✉♣♦rt❛✧✳ ✭❇í❜❧✐❛ ❙❛❣r❛❞❛✳ ■ ❈♦rí♥t✐♦s✱ ✶✸✱

✹✲✼✮✳

• ❆ ♠✐♥❤❛ q✉❡r✐❞❛ ❝✉♥❤❛❞❛ ❙♦❡❧✐✱ ♣♦r ❝♦♠♣❧❡t❛r ♥♦ss❛ ❢❛♠í❧✐❛ ❡ ♣❡❧♦ ❧✐♥❞♦ ♣r❡s❡♥t❡ q✉❡

♥♦s ❞❡✉ ❡ss❡ ❛♥♦ ✭♠✐♥❤❛ ❛♠❛❞❛ s♦❜r✐♥❤❛ ❚❤❛❧✐♥❡✮✳ P♦r ❢❛③❡r ♠❡✉ ✐r♠ã♦ ●❡✈❡rs♦♥ ❢❡❧✐③✳

P❡❧❛ ♠✉❧❤❡r ✜r♠❡ ❡ ❢♦rt❡ q✉❡ é✳ ❖❜r✐❣❛❞❛ ♣♦r ❡st❛r s❡♠♣r❡ ♣r❡s❡♥t❡ ♥♦s ❛❧❡❣r❛♥❞♦ ❝♦♠

s✉❛ ♣r❡s❡♥ç❛✳

✧❊stá s✐♠ é ♦ss♦ ❞♦s ♠❡✉s ♦ss♦s ❡ ❝❛r♥❡ ❞❛ ♠✐♥❤❛ ❝❛r♥❡✦ ✭✳✳✳✮ ❏❛✈é ❉❡✉s ❞✐ss❡ ❡♥tã♦

♣❛r❛ ❛ ♠✉❧❤❡r✿ ✬❱♦✉ ❢❛③ê✲❧❛ s♦❢r❡r ♠✉✐t♦ ❡♠ s✉❛ ❣r❛✈✐❞❡③✿ ❡♥tr❡ ❞♦r❡s✱ ✈♦❝ê ❞❛rá à ❧✉③

s❡✉s ✜❧❤♦s✬ ✭✳✳✳✮✧✳ ✭❇í❜❧✐❛ ❙❛❣r❛❞❛✱ ●ê♥❡s✐s✱ ✷✱ ✷✸✴✸✱ ✶✻✮✳

• ❆♦s ♠❡✉s q✉❡r✐❞♦s ♠❡str❡s✱ ❩♦r❛✐❞❡✱ ❙✉❡❧✐✱ ❱❡r❛ ▲ú❝✐❛✱ ▼❛r✐❛♥♦✱ ❏♦sé P❧í♥✐♦✱ ❙❛♥❞r❛ ❡

❈r✐st✐❛♥♦✱ ♣♦r ❝♦♠♣❛rt✐❧❤❛r❡♠ ❝♦♠✐❣♦ s❡✉s ❝♦♥❤❡❝✐♠❡♥t♦s✳ P❡❧♦ ❛♣♦✐♦ ♥♦s ♠♦♠❡♥t♦s

❞❡ ❛♥❣úst✐❛ ❡ ❞❡sâ♥✐♠♦✳ ❆ ❙❛❜❡❞♦r✐❛ ❞❡ ✈♦❝ês ♠❡ ❡♥❝❛♥t❛✦ ▼✐♥❤❛ ❡t❡r♥❛ ❣r❛t✐❞ã♦

♣❡❧♦s ✈❛❧✐♦s♦s ❝♦♥❤❡❝✐♠❡♥t♦s q✉❡ ❛❞q✉✐r✐ ♥❡st❡ ♠❡str❛❞♦✳

• ❆♦ ♠❡✉ ♦r✐❡♥t❛❞♦r ❘♦❣ér✐♦✱ ♣❡❧❛ ♣❛❝✐ê♥❝✐❛ ❡ ❝♦♠♣r❡❡♥sã♦✳ P♦r t❡r ♠❡ ❛❥✉❞❛❞♦ ♥❛

❡❧❛❜♦r❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦ ❡ ♣♦r ❝♦♠♣❛rt✐❧❤❛r ❝♦♠✐❣♦ s❡✉s ❝♦♥❤❡❝✐♠❡♥t♦s✳

✧❆♥❥♦s ❞❛ ●✉❛r❞❛

Pr♦❢❡ss♦r❡s✱ Pr♦t❡t♦r❡s ❞❛s ❝r✐❛♥ç❛s ❞♦ ♠❡✉ ♣❛ís✱ ❊✉ q✉❡r✐❛✱ ❣♦st❛r✐❛✱ ❉❡ ✉♠ ❞✐s❝✉rs♦

❜❡♠ ♠❛✐s ❢❡❧✐③✱ P♦rq✉❡ t✉❞♦ é ❡❞✉❝❛çã♦✱ ➱ ♠❛tér✐❛ ❞❡ t♦❞♦ ♦ t❡♠♣♦✱ ❊♥s✐♥❡♠ ❛ q✉❡♠

s❛❜❡ t✉❞♦✱ ❆ ❡♥tr❡❣❛r ♦ ❝♦♥❤❡❝✐♠❡♥t♦✱ ◆❛ s❛❧❛ ❞❡ ❛✉❧❛✱ ➱ q✉❡ s❡ ❢♦r♠❛ ✉♠ ❝✐❞❛❞ã♦✱

◆❛ s❛❧❛ ❞❡ ❛✉❧❛✱ ◗✉❡ s❡ ♠✉❞❛ ✉♠❛ ♥❛çã♦✱ ◆❛ s❛❧❛ ❞❡ ❛✉❧❛✱ ◆ã♦ ❤á ✐❞❛❞❡✱ ♥❡♠ ❝♦r✱ P♦r

✐ss♦ ❛❝❡✐t❡ ❡ r❡s♣❡✐t❡✱ ❖ ♠❡✉ ♣r♦❢❡ss♦r✳ ❇❛t❛♠ ♣❛❧♠❛s ♣r❛ ❡❧❡✦✦✦✧✭▼ús✐❝❛ ✧❆♥❥♦s ❞❛

❣✉❛r❞❛✧✱ ▲❡❝✐ ❇r❛♥❞ã♦✮✳

• ❆♦s ♠❡♠❜r♦s ❞❛ ❇❛♥❝❛ ❊①❛♠✐♥❛❞♦r❛ ✲ Pr♦❢❛✳ ❉r❛✳ ❊❞♥❛ ▼❛✉r❛ ❩✉✣✱ Pr♦❢✳ ❉r✳

❘♦❣ér✐♦ ▼♦♥t❡✐r♦ ❞❡ ❙✐q✉❡✐r❛ ❡ Pr♦❢❛✳ ❉r❛✳ ❙❛♥❞r❛ ❆✉❣✉st❛ ❙❛♥t♦s ✲ ♣❡❧♦s ❝♦♠❡♥✲

tár✐♦s ✈❛❧✐♦s♦s✱ q✉❡ ♠✉✐t♦ ❝♦♥tr✐❜✉ír❛♠ ♣❛r❛ ❡①♣❛♥❞✐r ♠❡✉s ❝♦♥❤❡❝✐♠❡♥t♦s✳ ❊s♣❡❝✐❛❧

❛❣r❛❞❡❝✐♠❡♥t♦ ❛ Pr♦❢❛✳❉r❛✳ ❙✉❡❧✐ ■r❡♥❡ ❘♦❞r✐❣✉❡s ❈♦st❛✱ ❝♦♦r❞❡♥❛❞♦r❛ ❞♦ ▼❡str❛❞♦

Pr♦✜ss✐♦♥❛❧✱ ♣♦r ❛❝r❡❞✐t❛r ♥♦ ♠❡✉ tr❛❜❛❧❤♦✳



✈✐✐✐

• ❆♦s ♠❡✉s ❛♠✐❣♦s✱ ▲ú❞✐♦✱ ❱❡r❛ ●r❛❝✐❛♥✐✱ ❱❡r❛ ❈❛♠❛r❣♦ ❡✱ ❡♠ ❡s♣❡❝✐❛❧✱ ❛ ❏♦s❡❛♥❡✱ ♣♦r

s❡r❡♠ ♠❡✉s ♣❛r❝❡✐r♦s ♥❡st❛ ❝♦♥q✉✐st❛ q✉❡ é ♠✐♥❤❛ ❡ ❞❡ ✈♦❝ês t❛♠❜é♠✳

✧❆♠✐❣♦ é ❝♦✐s❛ ♣❛r❛ s❡ ❣✉❛r❞❛r✳ ❉❡❜❛✐①♦ ❞❡ s❡t❡ ❝❤❛✈❡s✳ ❉❡♥tr♦ ❞♦ ❝♦r❛çã♦✳ ✭✳✳✳✮

❆♠✐❣♦ é ❝♦✐s❛ ♣❛r❛ s❡ ❣✉❛r❞❛r✳ ◆♦ ❧❛❞♦ ❡sq✉❡r❞♦ ❞♦ ♣❡✐t♦✳ ▼❡s♠♦ q✉❡ ♦ t❡♠♣♦

❡ ❛ ❞✐stâ♥❝✐❛ ❞✐❣❛♠ ✬♥ã♦✬✳ ✭✳✳✳✮ P♦✐s s❡❥❛ ♦ q✉❡ ✈✐❡r✱ ✈❡♥❤❛ ♦ q✉❡ ✈✐❡r✳ ◗✉❛❧q✉❡r

❞✐❛✱ ❛♠✐❣♦❬s❪ ✈❛♠♦s ♥♦s ❡♥❝♦♥tr❛r✧✳ ✭▼ús✐❝❛ ✧❈❛♥çã♦ ❞❛ ❆♠ér✐❝❛✧✳ ❈♦♠♣♦s✐çã♦ ❞❡

❋❡r♥❛♥❞♦ ❇r❛♥t ❡ ▼✐❧t♦♥ ◆❛s❝✐♠❡♥t♦✮✳

✧❙❡ ❡✉ ✈✐ ♠❛✐s ❧♦♥❣❡✱ ❢♦✐ ♣♦r ❡st❛r ❞❡ ♣é s♦❜r❡ ♦♠❜r♦s ❞❡ ❣✐❣❛♥t❡s✧✳ ✭■s❛❛❝ ◆❡✇t♦♥✮✳



❘❡s✉♠♦

❙❖❯❩❆✱ ●✐s❡❧✐ ▼❛rt✐♥s ❞❡✳ ❋❡❧✐① ❑❧❡✐♥ ❡ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❞❡❜❛t❡s s♦❜r❡ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛

♥♦ ❝♦♠❡ç♦ ❞♦ sé❝✉❧♦ ❳❳✳ ❈❛♠♣✐♥❛s ✲ ❙P✿ ❯♥✐✈❡rs✐❞❛❞❡ ❊st❛❞✉❛❧ ❞❡ ❈❛♠♣✐♥❛s✱ ✷✵✶✵✳ ❉✐ss❡r✲

t❛çã♦ ❛♣r❡s❡♥t❛❞❛ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧ ♣❛r❛ ♦❜t❡♥çã♦ ❞♦ ❚ít✉❧♦ ❞❡ ▼❡str❡ ❡♠ ▼❛t❡♠át✐❝❛✳

❊st❡ tr❛❜❛❧❤♦ ❛♥❛❧✐s❛ ❛s ♣r♦♣♦st❛s ❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ❡ ❞♦

♣r♦❢❡ss♦r ❜r❛s✐❧❡✐r♦ ❊✉❝❧✐❞❡s ❘♦①♦ ✭✶✽✾✵ ✲ ✶✾✺✵✮ ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ♠❛✐s ❡s♣❡❝✐✲

✜❝❛♠❡♥t❡ ♦ ❞❡ ❣❡♦♠❡tr✐❛✱ ♥♦ ❝♦♠❡ç♦ ❞♦ sé❝✉❧♦ ❳❳✳ ❚♦♠❛♥❞♦ ❛ ❈♦♠✐ssã♦ ■♥t❡r♥❛❝✐♦♥❛❧

♣❛r❛ ♦ ❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ ✭■▼❯❑✮ ❝♦♠♦ ♣♦♥t♦ ❝♦♠✉♠ ❡♥tr❡ ❡st❡s ❞♦✐s ♣❡rs♦♥❛❣❡♥s✱

❛♥❛❧✐s❛♠♦s ❝♦♠♦ ♦s ❣r❛♥❞❡s t❡♠❛s s♦❜r❡ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥♦ ♣❡rí♦❞♦✱ ❛ ✐♥tr♦❞✉çã♦

❞❛s ♥♦çõ❡s ❜ás✐❝❛s ❞❡ q✉❛♥t✐❞❛❞❡s ✈❛r✐á✈❡✐s ❡ ❞❡♣❡♥❞ê♥❝✐❛ ❢✉♥❝✐♦♥❛❧✱ ❜❡♠ ❝♦♠♦ ❛ r❡♦r❣❛♥✐③❛✲

çã♦ ❞♦s ♠ét♦❞♦s ❞❡ ❡♥s✐♥♦ ❝♦♠ ê♥❢❛s❡ ♥❛ ✐♥t✉✐çã♦✱ ♥❛s ❛♣❧✐❝❛çõ❡s ❡ ♥❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✱

sã♦ r❡❝❡❜✐❞♦s✱ ❞❡❜❛t✐❞♦s ❡ ❛♣r♦♣r✐❛❞♦s ♥♦ ❇r❛s✐❧✳ ❆❧é♠ ❞✐ss♦✱ ❛♥❛❧✐✲s❛♠♦s ❜r❡✈❡♠❡♥t❡ ❝♦♠♦

❡st❛s t❡♠át✐❝❛s ❢♦r❛♠ ❛❝❧✐♠❛t❛❞❛s ❡♠ ❛❧❣✉♥s tr❡❝❤♦s ❞❡ ❞✉❛s ♦❜r❛s ❞❡ss❡s ❛✉t♦r❡s✿ ❊❧❡✲

♠❡♥t❛r♠❛t❤❡♠❛t✐❦ ✈♦♠ ❤ö❤❡r❡♥ ❙t❛♥❞♣✉♥❦t❡♥ ❛✉s ✲ ●❡♦♠❡tr✐❡✱ ❞❡ ❋❡❧✐① ❑❧❡✐♥✱ ❡✱ ❈✉rs♦ ❞❡

▼❛t❤❡♠❛t✐❝❛ ✲ ✸❛ sér✐❡ ■■ ✲ ●❡♦♠❡tr✐❛✱ ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦✳

P❛❧❛✈r❛s✲❈❤❛✈❡✿ ❋❡❧✐① ❑❧❡✐♥ ✲ ❊✉❝❧✐❞❡s ❘♦①♦ ✲ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛ ❞♦

❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ ✲ ●❡♦♠❡tr✐❛ ✲ ❍✐stór✐❛ ❞♦ ❊♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛✳

✐①



❆❜str❛❝t

❙❖❯❩❆✱ ●✐s❡❧✐ ▼❛rt✐♥s ❞❡✳ ❋❡❧✐① ❑❧❡✐♥ ❡ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❞❡❜❛t❡s s♦❜r❡ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛

♥♦ ❝♦♠❡ç♦ ❞♦ sé❝✉❧♦ ❳❳✳ ❈❛♠♣✐♥❛s ✲ ❙P✿ ❯♥✐✈❡rs✐❞❛❞❡ ❊st❛❞✉❛❧ ❞❡ ❈❛♠♣✐♥❛s✱ ✷✵✶✵✳ ❉✐ss❡r✲

t❛çã♦ ❛♣r❡s❡♥t❛❞❛ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧ ♣❛r❛ ♦❜t❡♥çã♦ ❞♦ ❚ít✉❧♦ ❞❡ ▼❡str❡ ❡♠ ▼❛t❡♠át✐❝❛✳

❚❤✐s ✇♦r❦ ❛♥❛❧②s❡s t❤❡ ✐❞❡❛s ♣r♦♣♦s❡❞ ❜② t❤❡ ●❡r♠❛♥ ♠❛t❤❡♠❛t✐❝✐❛♥ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲

✶✾✷✺✮ ❛♥❞ t❤❡ ❇r❛③✐❧✐❛♥ t❡❛❝❤❡r ❊✉❝❧✐❞❡s ❘♦①♦ ✭✶✽✾✵✲✶✾✺✵✮ ❢♦r t❤❡ ♠❛t❤❡♠❛t✐❝s t❡❛❝❤✐♥❣✱

❡s♣❡❝✐❛❧❧② ❣❡♦♠❡tr②✱ ❛t t❤❡ ❜❡❣✐♥♥✐♥❣ ♦❢ t❤❡ ❚✇❡♥t✐❡t❤ ❝❡♥t✉r②✳ ❚❛❦✐♥❣ t❤❡ ■♥t❡r♥❛t✐♦♥❛❧❡

▼❛t❤❡♠❛t✐s❝❤❡ ❯♥t❡rr✐❝❤ts❦♦♠♠✐ss✐♦♥ ✭■▼❯❑✮ ❛s ♣♦✐♥t ♦❢ ❝♦♥t❛❝t ❜❡t✇❡❡♥ t❤❡s❡ ♣❡rs♦♥✲

❛❣❡s✱ ✇❡ ❛♥❛❧②③❡ t❤❡ ✇❛② t❤❡ ♠♦st ✐♠♣♦rt❛♥t t❤❡♠❡s ❛❜♦✉t t❤❡ ♠❛t❤❡♠❛t✐❝s t❡❛❝❤✐♥❣ ✐♥ t❤✐s

♣❡r✐♦❞✱ t❤❡ ✐♥tr♦❞✉❝t✐♦♥ ♦❢ t❤❡ ❜❛s✐❝ ♥♦t✐♦♥s ♦❢ ✈❛r✐❛❜❧❡ q✉❛♥t✐t✐❡s ❛♥❞ ❢✉♥❝t✐♦♥❛❧ ❞❡♣❡♥❞❡♥✲

❝✐❡s✱ ❛❧s♦ t❤❡ ❢♦❝✉s ♦❢ t❤❡ t❡❛❝❤✐♥❣ ♠❡t❤♦❞s ♦♥ ✐♥t✉✐t✐♦♥✱ ❛♣♣❧✐❝❛t✐♦♥s ❛♥❞ ❛♥❛❧②t✐❝ ♠❡t❤♦❞s✱

✇❡r❡ r❡❝❡✐✈❡❞✱ ❞❡❜❛t❡❞ ❛♥❞ ❤❛♥❞❡❞ ♦✈❡r ✐♥ ❇r❛③✐❧✳ ❇❡s✐❞❡s✱ ✇❡ ❜r✐❡✢② ❛♥❛❧②③❡ ❤♦✇ t❤❡s❡

t❤❡♠❡s ✇❡r❡ ✐♥tr♦❞✉❝❡❞ ✐♥ s♦♠❡ s❡❝t✐♦♥s ♦❢ t✇♦ ✇♦r❦s ♦❢ t❤❡s❡ ❛✉t❤♦rs✿ ❊❧❡♠❡♥t❛r♠❛t❤❡✲

♠❛t✐❦ ✈♦♠ ❤ö❤❡r❡♥ ❙t❛♥❞♣✉♥❦t❡♥ ❛✉s ✲ ●❡♦♠❡tr✐❡✱ ♦❢ ❋❡❧✐① ❑❧❡✐♥✱ ❛♥❞✱ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛

✲ ✸❛ sér✐❡ ■■ ✲ ●❡♦♠❡tr✐❛✱ ♦❢ ❊✉❝❧✐❞❡s ❘♦①♦✳

❑❡②✇♦r❞s✿ ❋❡❧✐① ❑❧❡✐♥✱ ❊✉❝❧✐❞❡s ❘♦①♦✱ ■♥t❡r♥❛t✐♦♥❛❧❡ ♠❛t❤❡♠❛t✐s❝❤❡ ❯♥t❡rr✐❝❤ts❦♦♠♠✐ss✐♦♥✱

●❡♦♠❡tr②✱ ❍✐st♦r② ♦❢ ♠❛t❤❡♠❛t✐❝s t❡❛❝❤✐♥❣

①



❙✉♠ár✐♦

❆❣r❛❞❡❝✐♠❡♥t♦s ✈✐

❘❡s✉♠♦ ✐①

❆❜str❛❝t ①

■♥tr♦❞✉çã♦ ✶

✶ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛ ❈✉rr✐❝✉❧❛r ❡♠ ▼❛t❡♠át✐❝❛ ✹

✷ ❋❡❧✐① ❈❤r✐st✐❛♥ ❑❧❡✐♥ ♥♦ ❝❡♥ár✐♦ ❞♦s ❡st✉❞♦s ♠❛t❡♠át✐❝♦s ✶✵

✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶

✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✻

✷✳✷✳✶ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ❆r✐t♠ét✐❝❛✱

➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✽

✷✳✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦✲♠❡tr✐❛ ✷✶

✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✷✹

✸ ❖s r❡✢❡①♦s ❞♦ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛ ❞♦ ❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛

♥♦ ❇r❛s✐❧ ✹✵

✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✷

✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦

❞❡ ▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻

✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

❈♦♥s✐❞❡r❛çõ❡s ❋✐♥❛✐s ✻✼

❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá✜❝❛s ✼✵

①✐



■♥tr♦❞✉çã♦

P♦r ✈♦❧t❛ ❞❡ ✶✾✷✷✱ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ❜r❛s✐❧❡✐r♦ ❝♦♠❡ç❛ ❛ s♦❢r❡r ❛❧❣✉♠❛s ♠♦✲

❞✐✜❝❛çõ❡s✳ ❊ss❛s ♠✉❞❛♥ç❛s ❢♦r❛♠ ♣r♦t❛❣♦♥✐③❛❞❛s ♣♦r ❊✉❝❧✐❞❡s ❘♦①♦ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱

q✉❛♥❞♦ ❡st❡ ♣r♦♣ôs ❛ s✉❜st✐t✉✐çã♦ ❞♦ ❧✐✈r♦ ❞✐❞át✐❝♦ ❊❧❡♠❡♥t♦s ❞❡ ❆r✐t♠ét✐❝❛ ❞❛ ❝♦❧❡çã♦ ❋✳

■✳ ❈✳ ✭❋rèr❡s ❞❡ ■✬■♥str✉❝t✐♦♥ ❈❤rét✐❡♥♥❡✮ ♣♦r s❡✉ ❧✐✈r♦ ❞✐❞át✐❝♦ ▲✐çõ❡s ❞❡ ❆r✐t♠ét✐❝❛✳ ❏á

❡♠ ✶✾✷✼✱ ❘♦①♦ s✉❣❡r❡ ❛♦ ❝♦r♣♦ ❞♦❝❡♥t❡ ❞❡ss❛ ✐♥st✐t✉✐çã♦ ♠✉❞❛♥ç❛s r❛❞✐❝❛✐s ♥♦ ❡♥s✐♥♦ ❞❡

♠❛t❡♠át✐❝❛❀ ♠✉❞❛♥ç❛s ❡ss❛s ❜❛s❡❛❞❛s✱ ❡♠ ❣r❛♥❞❡ ♣❛rt❡✱ ♥❛ ♣r♦♣♦st❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ♠♦✲

❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ✐♥✐❝✐❛❞❛ ♣♦r ❋❡❧✐① ❑❧❡✐♥ ♥❛ ❆❧❡♠❛♥❤❛✳

❆s ♠✉❞❛♥ç❛s ♥♦ ❝✉rrí❝✉❧♦ ❞❡ ♠❛t❡♠át✐❝❛ ♣r♦♣♦st❛s ♣♦r ❑❧❡✐♥ t✐✈❡r❛♠ r❡♣❡r❝✉ssã♦ ♠✉♥❞✐❛❧✳

◆♦ ❇r❛s✐❧✱ ♦ ❞✐ss❡♠✐♥❛❞♦r ❞❡ss❛s ♣r♦♣♦st❛s ❢♦✐ ❊✉❝❧✐❞❡s ❘♦①♦ q✉❡ ✐♥✐❝✐❛❧♠❡♥t❡ ❛s s✉❣❡r✐✉ ♣❛r❛

♦ ❝♦r♣♦ ❞♦❝❡♥t❡ ❞♦ ❝♦❧é❣✐♦ P❡❞r♦ ■■✱ ❡ ♣♦st❡r✐♦r♠❡♥t❡ ❡ss❛s ♠✉❞❛♥ç❛s ❝♦♠♣✉s❡r❛♠ ❛ ❘❡✲

❢♦r♠❛ ❈❛♠♣♦s✳

❉❡♥tr❡ ❛s ♣r♦♣♦st❛s ❝♦♠✉♥s ❛ ❑❧❡✐♥ ❡ ❛ ❘♦①♦ ❡st❛✈❛ ❛ ✉♥✐✜❝❛çã♦ ❞♦s três r❛♠♦s ❞❛

♠❛t❡♠át✐❝❛ ✲ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡✱ ❞❡ss❛ ❢♦r♠❛✱ ♣r❡t❡♥❞❡♠♦s ❝♦♠ ❡ss❡ tr❛❜❛❧❤♦

❛♥❛❧✐s❛r ❝♦♠♦ ❘♦①♦ s❡ ❛♣r♦♣r✐❛ ❞❛s ✐❞é✐❛s ❞❡ ❑❧❡✐♥✳ ❊ss❛ ❛♥á❧✐s❡ ❜❛s❡✐❛✲s❡ ♥❛ ♣❡sq✉✐s❛ ❞❛s

♦❜r❛s ❞❡ss❡s ♠❛t❡♠át✐❝♦s ♣❛r❛ ✈❡r✐✜❝❛r ❛s r❡❧❛çõ❡s ❡♥tr❡ ❡ss❛s ♣✉❜❧✐❝❛çõ❡s ❢❡✐t❛s ❡♠ t❡♠♣♦s

❞❡ ♠♦❞❡r♥✐③❛çõ❡s ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✱ t❛♥t♦ ♥♦ ❇r❛s✐❧ q✉❛♥t♦ ♥❛ ❆❧❡♠❛♥❤❛✳

❚♦♠❛r❡♠♦s ❝♦♠♦ ❢♦♥t❡ ♣❛r❛ ❡ss❛ ❛♥á❧✐s❡ ♦ ❧✐✈r♦ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦

❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛✱ ❞❡ ❋❡❧✐① ❑❧❡✐♥✱ ❡ ♦ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ❞❡ ❊✉❝❧✐❞❡s

❘♦①♦✱ ❜❡♠ ❝♦♠♦ ♦✉tr♦s ❛rt✐❣♦s ❡ ❝♦♠❡♥tár✐♦s ❞♦ ♣❡rí♦❞♦✳

◆♦ ✈♦❧✉♠❡ ❞❡st✐♥❛❞♦ à ●❡♦♠❡tr✐❛✱ ❑❧❡✐♥ ❡st✉❞❛ ❛s tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s ❡ ❜✉s❝❛

tr❛t❛r ❞♦s ❝♦♥❝❡✐t♦s ❛ss♦❝✐❛♥❞♦✲♦s ❛ ❝♦♥❝❡✐t♦s ❞❡ ➪❧❣❡❜r❛ ❡ ❆r✐t♠ét✐❝❛✳ ❏á ❘♦①♦✱ ♥♦ ❈✉rs♦

❞❡ ▼❛t❤❡♠❛t✐❝❛ tr❛t❛ ❞♦s ❛s♣❡❝t♦s ♠❛✐s ❞❡❞✉t✐✈♦s ❞❛ ●❡♦♠❡tr✐❛✱ r❡s❡r✈❛♥❞♦ ❡ss❡ ❧✐✈r♦ ❛

tr❛t❛r ❞❛ ●❡♦♠❡tr✐❛ ❞❡ ❢♦r♠❛ ♠❛✐s r✐❣♦r♦s❛ ❡ ❢♦r♠❛❧✳

❘❡♣♦rt❛r✲♥♦s✲❡♠♦s ❛ ❛♥❛❧✐s❛r ❛s ♦❜r❛s ❞❡ ♠❛♥❡✐r❛ ❣❡r❛❧✱ r❡str✐♥❣✐♥❞♦ ♣♦st❡r✐♦r♠❡♥t❡ ❡ss❛

❛♥á❧✐s❡ ❛ ✉♠ ❝❛♣ít✉❧♦ ❞❡ ❝❛❞❛ ✉♠❛ ❞❡❧❛s✱ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡ ✈❡r✐✜❝❛r ❛s ❛❜♦r❞❛❣❡♥s t❡ór✐❝❛s ❡

❝♦♥❝❡✐t✉❛✐s ❞❡ss❡s ❛✉t♦r❡s✳

✶



❙❯▼➪❘■❖ ✷

❉❡ss❛ ❢♦r♠❛✱ ❡♠▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛✱ ♥♦s

r❡str✐♥❣✐r❡♠♦s à P❛rt❡ ■✱ ❆s ♠❛✐s s✐♠♣❧❡s ✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s✱ ❧✐♠✐t❛♥❞♦ ♥♦ss♦ ❡st✉❞♦ ❛♦

tr❛t❛♠❡♥t♦ ❞❛❞♦ ♣♦r ❑❧❡✐♥ às q✉❡stõ❡s r❡❧❛t✐✈❛s ❛♦ ❡st✉❞♦ ❞♦ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✳

❋❛r❡♠♦s t❛♠❜é♠ ✉♠❛ ❞❡s❝r✐çã♦ ❞♦ P❧❛♥í♠❡tr♦ P♦❧❛r ❞❡ ❆♠s❧❡r ❡ ❝♦♠♦ ❑❧❡✐♥ ❡①♣❧✐❝❛ s❡✉

❢✉♥❝✐♦♥❛♠❡♥t♦✳

❏á ♥♦ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ❞❡❞✐❝❛r❡♠♦s ♥♦s ❛ ❛♥❛❧✐s❛r ❞❡ ❢♦r♠❛ ❣❡r❛❧ ♦ tr❛t❛♠❡♥t♦

q✉❡ ❘♦①♦ ❞á ❛ ❣❡♦♠❡tr✐❛✳ ❆ss✐♠✱ t♦♠❛r❡♠♦s ❛❧❣✉♥s ❡①❡♠♣❧♦s ❞❡ s✉❛ ❛❜♦r❞❛❣❡♠ t❡ór✐❝❛✱

❡①♣❧✐❝✐t❛♥❞♦ s❡ ❡①✐st❡ ❛❧❣✉♠❛ r❡❧❛çã♦ ❡♥tr❡ ❡ss❡ ❞✐❞át✐❝♦ ❡ ❛s ♣r♦♣♦st❛s ✐♠♣❧❛♥t❛❞❛s ♣♦r ❡❧❡

♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ ❡ q✉❡ ♣♦st❡r✐♦r♠❡♥t❡ ❝♦♠♣✉s❡r❛♠ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✳

❉❡st❛rt❡✱ ♥♦ ♣r✐♠❡✐r♦ ❝❛♣ít✉❧♦ ❞✐s❝♦rr❡♠♦s s♦❜r❡ ♦ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛

❈✉rr✐❝✉❧❛r ❡♠ ▼❛t❡♠át✐❝❛✱ ❡♥❢❛t✐③❛♥❞♦ ♦s ❛s♣❡❝t♦s ❤✐stór✐❝♦s q✉❡ ♣❡r♠❡❛r❛♠ ❡ss❡ ♠♦✈✐✲

♠❡♥t♦ ❡ ♦ ♣❛♣❡❧ ❞❡ ❑❧❡✐♥ ♣❛r❛ ❛ ❞✐❢✉sã♦ ❞❡st❡✳ P❛r❛ ✐ss♦✱ t♦♠❛r❡♠♦s ❝♦♠♦ ❛♣♦rt❡ t❡ór✐❝♦

❛❧❣✉♠❛s ♣✉❜❧✐❝❛çõ❡s ❞♦ ●r✉♣♦ ❞❡ P❡sq✉✐s❛ ❞❡ ❍✐stór✐❛ ❞❛ ❊❞✉❝❛çã♦ ▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✲

●❍❊▼❆❚✱ ❜❡♠ ❝♦♠♦✱ ❞✐ss❡rt❛çõ❡s ❡ ♦✉tr❛s ♣✉❜❧✐❝❛çõ❡s ❡ ❛rt✐❣♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ ▼♦✈✐♠❡♥t♦

■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛ ❈✉rr✐❝✉❧❛r ❡♠ ▼❛t❡♠át✐❝❛✳

◆♦ s❡❣✉♥❞♦ ❝❛♣ít✉❧♦ ❢❛③❡♠♦s ✉♠❛ ❜r❡✈❡ ❡ ♠♦❞❡st❛ ❜✐♦❣r❛✜❛ ❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦

❋❡❧✐① ❑❧❡✐♥ ❡ s✉❛s ❝♦♥tr✐❜✉✐çõ❡s ♣❛r❛ ❛ ✐♠♣❧❛♥t❛çã♦ ❞❡ ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♥♦ ❡♥s✐♥♦ ❞❡

♠❛t❡♠át✐❝❛✳ ❉❡ss❛ ❢♦r♠❛✱ ♥♦s r❡♣♦rt❛r❡♠♦s à ❞✐ss❡rt❛çã♦ ❞❡ ♠❡str❛❞♦ ❞❡ ▼❛r✐❛ ❊❧✐ P✉❣❛

❇❡❧trã♦✱ ❋❡❧✐① ❑❧❡✐♥✿ ❯♠❛ ✈✐sã♦ ❞♦ ❝á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧ ♥♦ ❡♥s✐♥♦ ♠é❞✐♦✱ ❡ ❛ ❛rt✐❣♦s ❞❡s✲

t✐♥❛❞♦s ❛ tr❛t❛r ❞❛ ❜✐♦❣r❛✜❛ ❞❡ ❋❡❧✐① ❑❧❡✐♥ ❡ ❛ ❝rít✐❝❛s s♦❜r❡ s✉❛ ❝♦❧❡çã♦✳ ❊♠ s❡❣✉✐❞❛✱

❝♦♠♣❧❡♠❡♥t❛♠♦s ❝♦♠ ✉♠❛ ❜r❡✈❡ ❞❡s❝r✐çã♦ ❞❛ ❝♦❧❡çã♦ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦

❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ❡✱ ✜♥❛❧✐③❛♠♦s ❡ss❡ ❝❛♣ít✉❧♦✱ ❢❛③❡♥❞♦ ✉♠❛ ❛♥á❧✐s❡ ❞❛ s❡çã♦ ■✱ ✐♥t✐t✉❧❛❞❛

❈♦♠♣r✐♠❡♥t♦✱ ár❡❛✱ ✈♦❧✉♠❡✱ ❝♦♠♦ ♠❛❣♥✐t✉❞❡s r❡❧❛t✐✈❛s✱ ❞❛ P❛rt❡ ■✱ s♦❜ tít✉❧♦✱ ❆s ♠❛✐s

s✐♠♣❧❡s ✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s✱ ❧✐♠✐t❛♥❞♦ ♥♦ss♦ ❡st✉❞♦ ❛♦ tr❛t❛♠❡♥t♦ ❞❛❞♦ ♣♦r ❑❧❡✐♥ às

q✉❡stõ❡s r❡❧❛t✐✈❛s ❛♦ ❡st✉❞♦ ❞♦ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✱ ❜❡♠ ❝♦♠♦ ✉♠❛ ❜r❡✈❡ ❞❡s❝r✐çã♦

❞♦ P❧❛♥í♠❡tr♦ P♦❧❛r ❞❡ ❆♠s❧❡r✳

◆♦ t❡r❝❡✐r♦ ❝❛♣ít✉❧♦ ❛❜♦r❞❛♠♦s ♦s r❡✢❡①♦s ❝❛✉s❛❞♦s ♣♦r ❡ss❡ ♠♦✈✐♠❡♥t♦ ❛q✉✐ ♥♦ ❇r❛s✐❧✳

❋❛r❡♠♦s t❛♠❜é♠ ✉♠❛ ❜r❡✈❡ ❜✐♦❣r❛✜❛ ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ ❡♥❢❛t✐③❛r❡♠♦s s❡✉ ♣❛♣❡❧ ♣❛r❛ ❛

❛❞❡sã♦ ❛ ❡ss❡ ♠♦✈✐♠❡♥t♦ ♥♦ ❇r❛s✐❧✳ P❛r❛ ✜♥❛❧✐③❛r✱ ❢❛r❡♠♦s ✉♠❛ ❛♥á❧✐s❡ ❞♦ ❧✐✈r♦ ❈✉rs♦ ❞❡

▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦✱ ❡st❛❜❡❧❡❝❡♥❞♦ ✉♠ ❡❧♦ ❡♥tr❡ s✉❛s

✐❞é✐❛s ❡ ❛s ✐❞é✐❛s ❞❡ ❑❧❡✐♥✳ ❉❡ss❛ ❢♦r♠❛✱ ♥♦ss♦ ✐♥t✉✐t♦ é ✈❡r✐✜❝❛r ❛té q✉❡ ♣♦♥t♦ ❘♦①♦ r❡❛❧✲

♠❡♥t❡ ✉t✐❧✐③♦✉ ❛s ✐❞é✐❛s ♠♦❞❡r♥✐③❛❞♦r❛s ❞❡ ❋❡❧✐① ❑❧❡✐♥ ♣❛r❛ ✐♠♣❧❛♥t❛r ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s



❙❯▼➪❘■❖ ✸

♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✳ ◆♦ss♦ ❛♣♦rt❡ t❡ór✐❝♦ ♥❡ss❡ ❝❛♣ít✉❧♦ t❛♠❜é♠ s❡rã♦ ♦s tr❛❜❛❧❤♦s ❞♦

●❍❊▼❆❚✱ ❛rt✐❣♦s ❡ ♦✉tr❛s ♣✉❜❧✐❝❛çõ❡s✳



❈❛♣ít✉❧♦ ✶

▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛

❈✉rr✐❝✉❧❛r ❡♠ ▼❛t❡♠át✐❝❛

✧◆ã♦ ❤á r❛♠♦ ❞❛ ▼❛t❡♠át✐❝❛✱ ♣♦r ♠❛✐s ❛❜str❛t♦ q✉❡ s❡❥❛✱ q✉❡ ♥ã♦ ♣♦ss❛ ✉♠ ❞✐❛ ✈✐r ❛ s❡r ❛♣❧✐❝❛❞♦ ❛♦s ❢❡♥ô♠❡♥♦s

❞♦ ♠✉♥❞♦ r❡❛❧✳✧✭❇♦②❡r✮

❈♦♠ ❛ ❘❡✈♦❧✉çã♦ ■♥❞✉str✐❛❧✱ ♦❝♦rr✐❞❛ ♥♦ ✜♥❛❧ ❞♦ sé❝✉❧♦ ❳■❳✱ ❤♦✉✈❡ ✉♠❛ ♠✉❞❛♥ç❛ ♥❛

❡❝♦♥♦♠✐❛✱ ♥♦ s✐st❡♠❛ ❞❡ ❡♠♣r❡❣♦s✱ ❜❡♠ ❝♦♠♦ ♥♦ ♠❡r❝❛❞♦ ❞❡ tr❛❜❛❧❤♦ ❞❛s ❣r❛♥❞❡s ♣♦tê♥✲

❝✐❛s ♣♦❧ít✐❝❛s ❞❛ ❊✉r♦♣❛ ❖❝✐❞❡♥t❛❧ ❡ ❞♦s ❊st❛❞♦s ❯♥✐❞♦s✳ ❚❛❧ ♣r♦❝❡ss♦ ❤✐stór✐❝♦ ♣r♦♣✐❝✐♦✉

✉♠❛ tr❛♥s❢♦r♠❛çã♦ ♥❛ ❡str✉t✉r❛ ❞♦s s✐st❡♠❛s ❡❞✉❝❛❝✐♦♥❛✐s✱ ♥❛s ❞✐s❝✐♣❧✐♥❛s ❞❡ ❡st✉❞♦✱ ❝♦♠♦

t❛♠❜é♠ ♥♦s ♠ét♦❞♦s ❞❡ ✐♥str✉çã♦✱ q✉❡ ❞❡✐①❛✈❛♠ ❞❡ ❛t❡♥❞❡r ❛s ❡①✐❣ê♥❝✐❛s ❞♦ ♥♦✈♦ ♠❡r❝❛❞♦

❞❡ tr❛❜❛❧❤♦✳

❆ ♣r✐♥❝í♣✐♦ ❛s ✐♥❞ústr✐❛s ♥ã♦ ♥❡❝❡ss✐t❛✈❛♠ ❞❡ tr❛❜❛❧❤❛❞♦r❡s q✉❛❧✐✜❝❛❞♦s✱ ♣♦✐s s❡✉s ♠ét♦✲

❞♦s ❞❡ ♣r♦❞✉çã♦ ❡r❛♠ ❜❡♠ r✉❞✐♠❡♥t❛r❡s ❡ ❡①✐❣✐❛♠ ♣♦✉❝❛ q✉❛❧✐✜❝❛çã♦✳ ◆♦ ❞❡❝♦rr❡r ❞♦ t❡♠♣♦✱

♣♦ré♠✱ ❝♦♠ ❛ ♠♦❞❡r♥✐③❛çã♦ ❡ ❛ ❛q✉✐s✐çã♦ ❞❡ ♥♦✈♦s ❡q✉✐♣❛♠❡♥t♦s ❤♦✉✈❡ ♥❛s ✐♥❞ústr✐❛s ❛ ♥❡✲

❝❡ss✐❞❛❞❡ ❞❡ ♠ã♦✲❞❡✲♦❜r❛ q✉❛❧✐✜❝❛❞❛✳

❆ ❞❡♠❛♥❞❛ ❥á ♥ã♦ é ♠❛✐s ♣♦r ✉♠❛ ♠❛ss❛ ❞❡ tr❛❜❛❧❤❛❞♦r❡s ✲ ♠✉❧❤❡r❡s ❡ ❝r✐❛♥ç❛s ✲ ❝♦♠ ♣♦✉❝❛ ♦✉ ♥❡♥❤✉♠❛ q✉❛❧✐✜✲

❝❛çã♦✳ ❖ q✉❡ s❡ r❡q✉❡r ❛❣♦r❛ sã♦ tr❛❜❛❧❤❛❞♦r❡s ❡ té❝♥✐❝♦s ❞♦t❛❞♦s ❞❡ ✉♠❛ q✉❛❧✐✜❝❛çã♦ ❜ás✐❝❛ ♦✉ ✧❣❡♥ér✐❝❛✧à q✉❛❧

s❡ ❛❝r❡s❝❡♥t❛♠✱ ♥♦ ❝❛s♦ ❞❡ ✉♠❛ q✉❛♥t✐❞❛❞❡ s✐❣♥✐✜❝❛t✐✈❛ ❞❛ ♠ã♦✲❞❡✲♦❜r❛✱ ❡s♣❡❝✐❛❧✐③❛çõ❡s ♣r♦✜ss✐♦♥❛✐s ❡s♣❡❝í✜❝❛s✳

✭P❆❱❆◆❊▲▲❖ ❛♣✉❞ ▼❊◆❊❙❊❙✱ ✷✵✵✼✱ ✻✽✮✳

❉❡ ❛❝♦r❞♦ ❝♦♠❲❡r♥❡❝❦ ✭✷✵✵✸✮✱ ❞❡✈✐❞♦ à ❘❡✈♦❧✉çã♦ ■♥❞✉str✐❛❧✱ ♦ ❝♦♥❤❡❝✐♠❡♥t♦ ♥❡❝❡ssár✐♦

❛♦ ❝✐❞❛❞ã♦ ♠♦❞❡r♥♦ ❞❡✈❡r✐❛ s❡r ♦ ❞❛ ✉t✐❧✐❞❛❞❡ ♣rát✐❝❛✱ ❞❛í ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ t♦r♥❛r ♦ ❡♥s✐♥♦

✹



✺

✉♠ ♣♦✉❝♦ ♠❛✐s ✈♦❧t❛❞♦ ❛♦ ❝♦t✐❞✐❛♥♦ ❡①❡qüí✈❡❧✱ ❛ss✐♠ ✧❬❛❪ ✉t✐❧✐❞❛❞❡ é ❛♥t❡s ❞❛ ❝✐ê♥❝✐❛✱ ♦

♠♦t♦r ❞♦ ♣r♦❣r❡ss♦ ❞❛ s♦❝✐❡❞❛❞❡✱ s♦❜r❡ ♦ q✉❛❧ s❡ ❢✉♥❞❛♠❡♥t❛ ♦ s❛❜❡r ♥❡❝❡ssár✐♦ ❛♦ ❝✐❞❛❞ã♦

♠♦❞❡r♥♦✧✳ ✭❇❊▲❍❖❙❚❊ ❡t ❆▲ ❛♣✉❞ ❲❊❘◆❊❈❑✱ ✷✵✵✸✱ ✶✸✮✳

❙❡♥❞♦ ❛ss✐♠✱ ♦ ❡♥s✐♥♦ ❞❡ ❡①❛t❛s ❛❝❛❜♦✉ ♣♦r ❛❞❡r✐r ❛♦s ♥♦✈♦s ✐❞❡❛✐s ❞✐❢✉♥❞✐❞♦s ♣❡❧❛ s♦✲

❝✐❡❞❛❞❡ ❝❛♣✐t❛❧✐st❛ ❡ ✐♥❞✉str✐❛❧✱ q✉❡ ❡①✐❣✐❛ ✉♠ ❝♦♥❤❡❝✐♠❡♥t♦ ♠❛✐s ❛♠♣❧♦✱ ♠♦❞❡r♥♦✱ ❜❡♠ ❝♦♠♦

❛✈❛♥ç❛❞♦✱ ❝❛♣❛③ ❞❡ ♣r♦♣❛❣❛r ❛s ❛♣❧✐❝❛çõ❡s té❝♥✐❝❛s ❞❛ ♠❛t❡♠át✐❝❛✳

◆❡ss❡ ❝♦♥t❡①t♦✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❙❝❤✉❜r✐♥❣ ✭✷✵✵✹✮✱ ❝♦♠❡ç❛r❛♠ ❛ s✉r❣✐r ❛❧❣✉♥s ♠♦✈✐♠❡♥t♦s

❡ ✐♥✐❝✐❛t✐✈❛s ❞❡ r❡❢♦r♠❛s ❝✉rr✐❝✉❧❛r❡s ♣❛r❛ ❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s✳ ❉❡ ✉♠ ❧❛❞♦✱ ❛ ■♥❣❧❛t❡rr❛

✐♥✐❝✐♦✉ ❡ss❡ ♣r♦❝❡ss♦ ❝♦♠ P❡rr②✱ t❡♥❞♦ ❝♦♠♦ ê♥❢❛s❡ ♦s ♠ét♦❞♦s ❞❡ ❡♥s✐♥♦ ♣rát✐❝♦s✳ P❡rr②

❞❡♠♦♥str❛✈❛ ✈❡r❞❛❞❡✐r♦ r❡♣ú❞✐♦ ❛ ❊✉❝❧✐❞❡s ❡ ❞❡❢❡♥❞✐❛ ✉♠ ♠❡♥♦r r✐❣♦r ♥♦ ❡♥s✐♥♦ ❞❡ ●❡♦♠❡tr✐❛✳

P❛r❛ ❡❧❡ ♦ ❡♥s✐♥♦ ❞♦s ❢❛t♦s ❡❧❡♠❡♥t❛r❡s ❞❛ ❣❡♦♠❡tr✐❛ ❡r❛ ❞❡ ❡①tr❡♠❛ ✐♠♣♦rtâ♥❝✐❛✱ ♣♦ré♠

❞❡❢❡♥❞✐❛ q✉❡ ❡st❡ ❡♥s✐♥♦ ❢♦ss❡ ♠❛✐s ✈♦❧t❛❞♦ ❛ ❛♣❧✐❝❛çõ❡s ❡♠ ♣r♦❜❧❡♠❛s ♣rát✐❝♦s ❡ ❝✐❡♥tí✜❝♦s✳

▼✐r❛♥❞❛ r❡ss❛❧t❛ q✉❡

❬✳✳✳❪ ♦ q✉❡ ♠❛✐s ❛tr❛í❛ ♥❛s ✐❞é✐❛s ❞❡ P❡rr②✱ ❡r❛ ❛ ✉♥✐✜❝❛çã♦ ❞❛ ▼❛t❡♠át✐❝❛ ❝♦♠ ❛ ❈✐ê♥❝✐❛ ♦✉ ❛ ✧❈♦rr❡❧❛çã♦ ❞❛

▼❛t❡♠át✐❝❛ ❡ ❈✐ê♥❝✐❛✧❬✳✳✳❪✳ ❖s ❛r❣✉♠❡♥t♦s ❞❡ P❡rr② ♣❛✉t❛✈❛♠✲s❡ ♥❛ ❡❧✐♠✐♥❛çã♦ ❞❡ ❊✉❝❧✐❞❡s ❞♦ ❝✉rrí❝✉❧♦✱ ❛❧❡❣❛♥❞♦

q✉❡ ❡❧❡ ✐♠❜❡❝✐❧✐③❛✈❛ ♦s ❛❧✉♥♦s ❡ ✧♦s ❢❛③✐❛ ♦❞✐❛r ▼❛t❡♠át✐❝❛ ♣♦r t♦❞❛ ❛ ✈✐❞❛✳✳✳✧✳ ❬✳✳✳❪ P❡rr② ❞❡♠♦♥str❛✈❛ r❛❞✐❝❛❧✐s♠♦

❝♦♠ r❡❧❛çã♦ ❛ ❊✉❝❧✐❞❡s✱ ♣♦✐s ❝♦♥s✐❞❡r❛✈❛ ❢✉♥❞❛♠❡♥t❛❧ ♦ ♠ét♦❞♦ ❡①♣❡r✐♠❡♥t❛❧✳ ✭❙■●❯❘❉❙❖◆ ❛♣✉❞ ▼■❘❆◆❉❆✱

✷✵✵✸✱ ✸✺✮✳

P♦r ♦✉tr♦ ❧❛❞♦✱ ❛ Prúss✐❛ ✐♥tr♦❞✉③✐✉ ❝♦♠ ❋❡❧✐① ❑❧❡✐♥ ❛ ♣r♦♣♦st❛ ❞❡ ♦ ❡♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛

s❡r ✈♦❧t❛❞♦ ♣❛r❛ ♦ ♣❡♥s❛♠❡♥t♦ ❢✉♥❝✐♦♥❛❧✱ ❛❜♦r❞❛♥❞♦ q✉❡ ❛s ♥♦çõ❡s ❜ás✐❝❛s ❞❡ ❢✉♥çõ❡s ❞❡✈❡✲

r✐❛♠ s❡r ❡♥s✐♥❛❞❛s ❞❡s❞❡ ❝❡❞♦✳ ❑❧❡✐♥ ❡♥❢❛t✐③❛ q✉❡✿

❬✳✳✳❪ ✉♠❛ ♥♦✈❛ t❡♥❞ê♥❝✐❛ q✉❡ ❝♦♠❡ç♦✉ ❛ ❞❡s❡♥❤❛r✲s❡ ❡♠ ✶✽✾✵✱ ❝♦♥s✐st❡ ❡♠ ♥ã♦ ♣r❡s❝✐♥❞✐r ❞❛s ❛♣❧✐❝❛çõ❡s ❞❛

▼❛t❡♠át✐❝❛ ❡♠ t♦❞♦s ♦s r❛♠♦s ❞❛s ❈✐ê♥❝✐❛s ♥❛t✉r❛✐s ❡ té❝♥✐❝❛s✱ ❛ss✐♠ ❝♦♠♦ ❞❡ s✉❛ s✐❣♥✐✜❝❛çã♦ ♥❛ ✈✐❞❛ r❡❛❧✳

❉❡st❡ ♠♦❞♦ s❡ ❛❝r❡s❝❡♥t❛ ❛❧❣♦ ♥♦✈♦ à ♠❡r❛ ❛♣❧✐❝❛çã♦ ❞♦s ♣r♦❝❡❞✐♠❡♥t♦s ✐♥t✉✐t✐✈♦s✱ ♣♦✐s ❡♠ ✈❡③ ❞❡ ✉t✐❧✐③á✲❧♦s ❝♦♠

✉♠ ♦❜❥❡t♦ ♣✉r❛♠❡♥t❡ ❢♦r♠❛❧✱ s❡ ❛♣r♦✈❡✐t❛♠ ♣❛r❛ ❢❛③❡r ♦ ❛❧✉♥♦ ❛❞q✉✐r✐r ❝♦♥❤❡❝✐♠❡♥t♦s ✐♥❞✐s♣❡♥sá✈❡✐s ♥❛ ♣rát✐❝❛

❞❛ ✈✐❞❛✳ ❊♠ r❡❧❛çã♦ ❝♦♠ ❡ss❛s ✐❞é✐❛s✱ ❡stã♦ ❛s ♣r♦♣♦s✐çõ❡s ❞❛ r❡❢♦r♠❛ q✉❡ t❡♠ ♣♦r ❜❛s❡ ❛ ✐♥tr♦❞✉çã♦ ♥♦ ❡♥s✐♥♦

s❡❝✉♥❞ár✐♦ ❞♦ ❝♦♥❝❡✐t♦ ❞❡ ❢✉♥çã♦✱ ♦s ♠ét♦❞♦s ❣rá✜❝♦s ❡ ❡❧❡♠❡♥t♦s ❞❡ ❈á❧❝✉❧♦ ■♥✜♥✐t❡s✐♠❛❧✳ ✭❑▲❊■◆ ❛♣✉❞ ❇❘❆●❆✱

✷✵✵✸✱ ✹✺✲✹✻✮✳

❖ q✉❡ ♥ós ♣❡❞✐♠♦s ♣❛r❛ ❛ r❡❢♦r♠❛ é r❡❛❧♠❡♥t❡ ❜❡♠ ♠♦❞❡st♦ q✉❛♥❞♦ s❡ ❝♦♠♣❛r❛ ❝♦♠ ♦ ❡st❛❞♦ ❛t✉❛❧ ❞❛ ❝✐ê♥❝✐❛✳

❉❡s❡❥❛♠♦s q✉❡ ♦ ❝♦♥❝❡✐t♦ ❣❡r❛❧ ❞❡ ❢✉♥çã♦ ❞❡ ❊✉❧❡r✱ ♥❛ ❢♦r♠❛ ♠❛✐s r❡str✐t❛ ♦✉ ♥❛ ♠❛✐s ❛♠♣❧❛✱ ♣❡♥❡tr❡ ❝♦♠♦ ✉♠

❢❡r♠❡♥t♦ ❡♠ t♦❞♦ ♦ ❡♥s✐♥♦ ♠é❞✐♦❀ ♣♦ré♠ ♥✉♥❝❛ ♣♦r ❞❡✜♥✐çõ❡s ❛❜str❛t❛s ❡ s✐♠ ♣♦r ♠❡✐♦ ❞❡ ❡①❡♠♣❧♦s ❡❧❡♠❡♥t❛r❡s✳✳✳

q✉❡ ❝❤❡❣✉❡♠ ❛♦ ❛❧✉♥♦ ❝♦♠♦ ❛❧❣♦ ✈✐✈♦ q✉❡ ❧❤❡ ♣❡rt❡♥❝❡✳ ✭❑▲❊■◆ ❛♣✉❞ ❇❊▲❚❘➹❖✱ ✷✵✵✶✱ ✷✹✮✳



✻

❉❡ss❛ ❢♦r♠❛✱ ♣❡r❝❡❜❡♠♦s q✉❡ ❑❧❡✐♥✱ ❡♠ s✉❛ ♣r♦♣♦st❛✱ ❜✉s❝❛✈❛ ❛ ✐♥❝♦r♣♦r❛çã♦✱ ❛♦ ❝✉r✲

rí❝✉❧♦ ❞❡ ▼❛t❡♠át✐❝❛✱ ♦ ❡♥s✐♥♦ ❞♦s ❝♦♥❝❡✐t♦s ❜ás✐❝♦s ❡ ❝♦♠♣❧❡①♦s ❞❡ ❢✉♥çõ❡s✱ ♥♦ ❡♥s✐♥♦

s❡❝✉♥❞ár✐♦✳ P♦ré♠✱ ♦ ❛✉t♦r r❡ss❛❧t❛ q✉❡✱ ❡st❡ ❡♥s✐♥♦✱ ❞❡✈❡ ♣❛rt✐r ❞❡ ❝♦♥❝❡✐t♦s ❡❧❡♠❡♥t❛r❡s

❛té s❡ ❝❤❡❣❛r ❛ ❝♦♥❝❡✐t♦s ♠❛✐s ❝♦♠♣❧❡①♦s✱ s❡♠♣r❡ r❡❧❛❝✐♦♥❛♥❞♦ ❡ss❡ ❡st✉❞♦ ❛♦ ❝♦t✐❞✐❛♥♦ ❞♦

❛❧✉♥♦✳

❆ ♥♦ss♦ ✈❡r✱ ❛s ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♠❛✐s s✐❣♥✐✜❝❛t✐✈❛s ♦❝♦rr❡r❛♠ ❡♠ ✶✾✵✷ q✉❛♥❞♦ ♦

❣❛❜✐♥❡t❡ ♠✐♥✐st❡r✐❛❧ ❞❛ ❋r❛♥ç❛ ✐♥tr♦❞✉③✐✉ ♦s ❡❧❡♠❡♥t♦s ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ♣❛r❛ ❛s ❝❧❛ss❡s

♠❛✐s ❛❞✐❛♥t❛❞❛s ❞❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s✳

❊♠ ✶✽✾✼✱ ❛❝♦♥t❡❝❡✉ ♦ ■ ❈♦♥❣r❡ss♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ▼❛t❡♠át✐❝❛✱ ❡♠ ❩✉r✐q✉❡✱ ♥♦ q✉❛❧

❤♦✉✈❡ ❞✐s❝✉ssõ❡s ❡ r❡✢❡①õ❡s r❡❧❛t✐✈❛s ❛♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ♠❛t❡♠át✐❝❛ ❡ t❛♠❜é♠ ❛♦ s❡✉

❡♥s✐♥♦✳ ❆ ♣❛rt✐r ❞❡ ✶✾✵✵ ❡ss❡ ❈♦♥❣r❡ss♦ ♣❛ss♦✉ ❛ s❡r r❡❛❧✐③❛❞♦ ❛ ❝❛❞❛ q✉❛tr♦ ❛♥♦s✱ ♠❛s ❢♦✐

✐♥t❡rr♦♠♣✐❞♦ ❡♠ ✈✐rt✉❞❡ ❞❛s ❞✉❛s ●✉❡rr❛s ▼✉♥❞✐❛✐s✳

◆♦ ■❱ ❈♦♥❣r❡ss♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ▼❛t❡♠át✐❝❛✱ ❡♠ ❘♦♠❛✱ s✉r❣✐✉ ♦ ▼♦✈✐♠❡♥t♦ ■♥t❡r✲

♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛ ❞♦ ❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ ❡ r❡s✉❧t♦✉✱ ❝♦♥s❡qü❡♥t❡♠❡♥t❡✱ ♥❛ ❝r✐❛çã♦

❞♦ ■▼❯❑ ✭■♥t❡r♥❛t✐♦♥❛❧❡ ▼❛t❤❡♠❛t✐s❝❤❡ ❯♥t❡rr✐❝❤ts❦♦♠♠✐ss✐♦♥✮ ♦✉ ❈■❊▼ ✭❈♦♠♠✐ss✐♦♥ ■♥✲

t❡r♥❛❝✐♦♥❛❧❡ ❞❡ ▲✬ ❊♥s❡✐❣♥❡♠❡♥t ▼❛t❤é♠❛t✐q✉❡ ✲ ❈♦♠✐ssã♦ ■♥t❡r♥❛❝✐♦♥❛❧ ♣❛r❛ ♦ ❊♥s✐♥♦ ❞❛

▼❛t❡♠át✐❝❛✮✳ ❊st❛❜❡❧❡❝✐❞❛ ❡♠ ✶✾✵✽✱ ❡st❛ ❝♦♠✐ssã♦✱ s❡❣✉♥❞♦ ❙❝❤✉❜r✐♥❣ ✭✷✵✵✹✮✱ t✐♥❤❛ ❝♦♠♦

✜♥❛❧✐❞❛❞❡ ❛❝♦♠♣❛♥❤❛r ❛s ❝♦♠✉♥✐❝❛çõ❡s s♦❜r❡ ❛s r❡❢♦r♠❛s ❝✉rr✐❝✉❧❛r❡s✱ ❝♦♠♦ t❛♠❜é♠ ♦r❣❛✲

♥✐③❛r ❡ ✐♥✈❡st✐❣❛r ♦ ♠♦✈✐♠❡♥t♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ❞❛ r❡❢♦r♠❛✳

❈♦♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❛♣❡r❢❡✐ç♦❛r ♦s ♠ét♦❞♦s ❞❡ ❡♥s✐♥♦ ♥♦s ❊st❛❞♦s ❯♥✐❞♦s✱ ❉❛✈✐❞ ❊✉❣❡♥❡

❙♠✐t❤✱ ♣r♦❢❡ss♦r ❛❞❥✉♥t♦ ❞♦ ❚❡❛❝❤❡rs ❈♦❧❧❡❣❡ ✭❈♦❧✉♠❜✐❛ ❯♥✐✈❡rs✐t②✱ ◆❡✇ ❨♦r❦✮✱ ❡♠ ✶✾✵✺✱

♣r♦♣ôs ❛ ❝r✐❛çã♦ ❞❡st❛ ❝♦♠✐ssã♦ ❞❡ ❢♦r♠❛ ❛ ❡♥✈♦❧✈❡r ✉♠ ♥ú♠❡r♦ ♠❛✐♦r ❞❡ ♣❡sq✉✐s❛❞♦r❡s

✐♥t❡r❡ss❛❞♦s ❡♠ ❞✐s❝✉t✐r ❡st❛s ♥♦✈❛s ♣❡rs♣❡❝t✐✈❛s r❡❧❛t✐✈❛s à ❡❞✉❝❛çã♦ ♠❛t❡♠át✐❝❛✳

❉❡st❛rt❡✱ ❛ ❝♦♠✐ssã♦ s❡ ❡♥❝❛rr❡❣♦✉ ❞❛ ♣r❡♣❛r❛çã♦ ❞❡ r❡❧❛tór✐♦s ❛ r❡s♣❡✐t♦ ❞❛s ❝♦♥❞✐çõ❡s

r❡❢❡r❡♥t❡s à ✐♥str✉çã♦ ♠❛t❡♠át✐❝❛ ♥❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s ❞♦s ♣❛ís❡s ♠❛✐s ❞❡s❡♥✈♦❧✈✐❞♦s✳

❆ss✐♠ ❝❛❞❛ ♣❛ís ❡❧❛❜♦r❛r✐❛ ✉♠ r❡❧❛tór✐♦ ❣❡r❛❧ ❛ s❡r ❛♣r❡s❡♥t❛❞♦ ❡♠ ❈❛♠❜r✐❞❣❡ ❡♠ ✶✾✶✷✳

P❛r❛ ❝♦♠♣♦r ❡st❛ ❝♦♠✐ssã♦ ❢♦r❛♠ ❡❧❡✐t♦s três ♠❛t❡♠át✐❝♦s ♥♦ r❡❢❡r✐❞♦ ❝♦♥❣r❡ss♦✿ ♦

❛❧❡♠ã♦ ❋❡❧✐① ❑❧❡✐♥ ❝♦♠♦ ♣r❡s✐❞❡♥t❡✱ ❝❛r❣♦ q✉❡ ♦❝✉♣♦✉ ❛té ✶✾✷✵✱ ♦ ✐♥❣❧ês ●❡♦r❣❡ ●r❡❡♥❤✐❧❧

q✉❡ ♦❝✉♣♦✉ ❛ ♣♦s✐çã♦ ❞❡ ✈✐❝❡✲♣r❡s✐❞❡♥t❡✱ ❡ ♦ s✉íç♦ ❍❡♥r✐ ❋❡❤r✱ ♦ q✉❛❧ ❞❡s❡♠♣❡♥❤♦✉ ❛ ❢✉♥çã♦

❞❡ s❡❝r❡tár✐♦ ❣❡r❛❧✳
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❖s tr❛❜❛❧❤♦s ❞❡st❛ ❝♦♠✐ssã♦ ❢♦r❛♠ ❡st❡♥❞✐❞♦s ❛♦ s✐st❡♠❛ ❡s❝♦❧❛r ♠✉♥❞✐❛❧✱ ❞❡s❞❡ ♦ ♥í✈❡❧

♣r✐♠ár✐♦ ❛té ❛ ❡❞✉❝❛çã♦ s✉♣❡r✐♦r✳ ❉❡ss❛ ❢♦r♠❛✱ ♦ ■▼❯❑ ❛t✉♦✉ ❝♦♠♦ ✉♠ ❛❣❡♥t❡ ❞❡ ♠✉❞❛♥ç❛s✱

❞✐ss❡♠✐♥❛♥❞♦ ✉♠❛ ♣r♦♣♦st❛ ❞❡ r❡❢♦r♠❛ ❞❛ ✐♥str✉çã♦ ♠❛t❡♠át✐❝❛ ♥❡❝❡ssár✐❛ ❡ ✉r❣❡♥t❡✳

❖s ♣❛ís❡s ❝♦♥✈✐❞❛❞♦s ♣❛r❛ ♣❛rt✐❝✐♣❛r ❞♦s tr❛❜❛❧❤♦s ❞♦ ■▼❯❑ ❢♦r❛♠ s❡❧❡❝✐♦♥❛❞♦s ❞❡ ❛❝♦r❞♦

❝♦♠ ♦ ❣r❛✉ ❞❡ ❛t✐✈✐❞❛❞❡ ❞❡ ❝❛❞❛ ❝♦♠✉♥✐❞❛❞❡ ♠❛t❡♠át✐❝❛✱ s❡♥❞♦ ♠❡❞✐❞♦ ❝♦♥❢♦r♠❡ ❛ ♣❛rt✐✲

❝✐♣❛çã♦ ❞♦s ♠❡s♠♦s ❡♠ ❝♦♥❣r❡ss♦s ❛♥t❡r✐♦r❡s✳ ❈♦♠ ✐ss♦✱ ♦s ♣❛ís❡s q✉❡ t✐✈❡r❛♠ ♥♦ ♠í♥✐♠♦

❞♦✐s ♠❛t❡♠át✐❝♦s ♣❛rt✐❝✐♣❛♥❞♦ ❞❡ ♣❡❧♦ ♠❡♥♦s ❞♦✐s ❞♦s q✉❛tr♦ ❝♦♥❣r❡ss♦s ❢♦r❛♠ ❝♦♥✈✐❞❛❞♦s

❛ ❡st❛❜❡❧❡❝❡r ✉♠❛ s✉❜❝♦♠✐ssã♦ ♥❛❝✐♦♥❛❧ ❞♦ ■▼❯❑✱ ❛ s❡r r❡♣r❡s❡♥t❛❞❛ ♣♦r ✉♠ ♠❡♠❜r♦ ❝♦♠

❞✐r❡✐t♦ ❛ ✈♦t♦✳ ❆ tít✉❧♦ ❞❡ ✐♥❢♦r♠❛çã♦✱ ❧✐st❛♠♦s ♦s ♣❛ís❡s q✉❡ ✐♥tr♦❞✉③✐r❛♠ s❡✉s r❡♣r❡s❡♥t❛♥t❡s

♥❛ ❛❣ê♥❝✐❛ ❞♦ ■▼❯❑✿ ➪✉str✐❛✱ ❋r❛♥ç❛✱ ❆❧❡♠❛♥❤❛✱ ●rã✲❇r❡t❛♥❤❛✱ ❍✉♥❣r✐❛✱ ■tá❧✐❛✱ ❘úss✐❛✱ ❙✉íç❛

❡ ❊st❛❞♦s ❯♥✐❞♦s✳

❙❡ ♦ ♥ú♠❡r♦ ❞❡ ♣❛rt✐❝✐♣❛♥t❡s ❢♦ss❡ ✐❣✉❛❧ ♦✉ s✉♣❡r✐♦r ❛ ❞❡③✱ ♦ ♥ú♠❡r♦ ❞❡ ♠❡♠❜r♦s ❝♦♠

❞✐r❡✐t♦ ❛ ✈♦t♦ ❡r❛ ❛❝r❡s❝✐❞♦ ♣❛r❛ ❞♦✐s ♦✉ ❛té três✳ ◆❡st❛ ❝❛t❡❣♦r✐❛ ❢♦r❛♠ ✐♥❝❧✉í❞♦s ♦s s❡❣✉✐♥t❡s

♣❛ís❡s✿ ❇é❧❣✐❝❛✱ ❉✐♥❛♠❛r❝❛✱ ●ré❝✐❛✱ ❍♦❧❛♥❞❛✱ ◆♦r✉❡❣❛✱ P♦rt✉❣❛❧✱ ❘♦♠ê♥✐❛✱ ❙✉é❝✐❛ ❡ ❊s♣❛♥❤❛✳

▼❛s ♦s ♦r❣❛♥✐③❛❞♦r❡s ❡♥t❡♥❞❡r❛♠ q✉❡ ♦ ❝r✐tér✐♦ ❞❡ ❛t✐✈✐❞❛❞❡ ♠❛t❡♠át✐❝❛ ♥ã♦ ❝♦♠♣r❡❡♥❞❡r✐❛

t♦❞♦s ♦s ♣❛ís❡s r❡❧❡✈❛♥t❡s✳ ❉❡ss❛ ❢♦r♠❛✱ ❢♦r❛♠ ❝♦♥✈✐❞❛❞♦s ❛ ♣❛rt✐❝✐♣❛r ❝♦♠♦ ♠❡♠❜r♦s✱

♣♦ré♠ s❡♠ ❞✐r❡✐t♦ ❛ ✈♦t♦✱ ♦s s❡❣✉✐♥t❡s ♣❛ís❡s✿ ❆r❣❡♥t✐♥❛✱ ❆✉strá❧✐❛✱ ❇r❛s✐❧✱ ❇✉❧❣ár✐❛✱ ❈❤✐❧❡✱

❈❤✐♥❛✱ ❊❣✐t♦✱ ■♥❣❧❛t❡rr❛✱ ❮♥❞✐❛✱ ❏❛♣ã♦✱ ❈❛♥❛❞á✱ ➪❢r✐❝❛ ❞♦ ❙✉❧✱ ▼é①✐❝♦✱ P❡r✉✱ ❙ér✈✐❛ ❡ ❚✉rq✉✐❛✳

❖s ♣❛ís❡s q✉❡ ❢♦r♠❛r❛♠ s✉❜❝♦♠✐tês ♥❛❝✐♦♥❛✐s ❛té ✶✾✶✹ ❡stã♦ ❞✐str✐❜✉í❞♦s ❞❡ ❛❝♦r❞♦ ❝♦♠

♦ s❡✉ ❣r❛✉ ❞❡ ❛t✐✈✐❞❛❞❡✳ ❙ã♦ ❡❧❡s✿ ➪✉str✐❛✱ ❇é❧❣✐❝❛✱ ❉✐♥❛♠❛r❝❛✱ ❋r❛♥ç❛✱ ●rã✲❇r❡t❛♥❤❛✱ ❆❧❡✲

♠❛♥❤❛✱ ❍✉♥❣r✐❛✱ ❙✉é❝✐❛ ❡ ❊st❛❞♦s ❯♥✐❞♦s ✲ ❡st❡s ❛♣r❡s❡♥t❛r❛♠ ❛t✐✈✐❞❛❞❡s s✐❣♥✐✜❝❛t✐✈❛s ❞❡

r❡❢♦r♠❛❀ ❆✉strá❧✐❛✱ ■tá❧✐❛✱ ❏❛♣ã♦✱ ❍♦❧❛♥❞❛✱ ❘♦♠ê♥✐❛✱ ❘úss✐❛✱ ❊s♣❛♥❤❛ ❡ ❙✉íç❛ ✲ ❡st❡s ❡♥tr❡✲

❣❛r❛♠ r❡❧❛tór✐♦s s✐♠♣❧❡s♠❡♥t❡ ❞❡s❝r✐t✐✈♦s ❡ ♥ã♦ ✐♥❞✐❝❛r❛♠ ♥❡♥❤✉♠ ♠♦✈✐♠❡♥t♦ ❞❡ r❡❢♦r♠❛❀

●ré❝✐❛✱ ◆♦r✉❡❣❛ ❡ P♦rt✉❣❛❧ ✲ ❡st❡s ♥ã♦ ❛♣r❡s❡♥t❛r❛♠ ♥❡♥❤✉♠ r❡❧❛tór✐♦ ♥❛❝✐♦♥❛❧✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❇r❛❣❛ ✭✷✵✵✸✮✱ ♥♦ ❝♦♥❣r❡ss♦ ❞❡ ✶✾✶✷✱ ♦ ❇r❛s✐❧✱ ❝♦♥❢♦r♠❡ ♠❡♥❝✐♦♥❛❞♦

❛❝✐♠❛✱ ❢♦✐ ❝♦♥✈✐❞❛❞♦ ❛ ♣❛rt✐❝✐♣❛r s❡♠ ❞✐r❡✐t♦ ❛ ✈♦t♦ ❡ t❡✈❡ ❝♦♠♦ r❡♣r❡s❡♥t❛♥t❡ ♦ ♣r♦❢❡ss♦r

❊✉❣ê♥✐♦ ❞❡ ❇❛rr♦s ❘❛❥❛ ●❛❜❛❣❧✐❛✳ ●❛❜❛❣❧✐❛ ♥❡ss❡ ❝♦♥❣r❡ss♦ s❡ ❝♦♠♣r♦♠❡t❡✉ ❛ ❡♥✈✐❛r à

❝♦♠✐ssã♦ ♦s r❡❧❛tór✐♦s r❡❢❡r❡♥t❡s ❛♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧✱ ♣♦ré♠ ♥ã♦ ♦ ❢❡③✳ ❇r❛❣❛

✭✷✵✵✸✮ ❡♥❢❛t✐③❛ ❞✐③❡♥❞♦ q✉❡ ✧❍❡♥r✐ ❋❡❤r✱ s❡❝r❡tár✐♦ ❣❡r❛❧ ❞❛ ❝♦♠✐ssã♦✱ ♠❡♥❝✐♦♥❛ q✉❡ ❞❡

✶✾✵✽ ❛ ✶✾✷✵✱ ❢♦r❛♠ ❡♥tr❡❣✉❡s ✸✶✵ r❡❧❛tór✐♦s✱ ❞♦s q✉❛✐s ❤❛✈✐❛ ✉♠ ú♥✐❝♦ ❞❛ ❆♠ér✐❝❛ ❞♦ ❙✉❧✱ ♦

❞❛ ❆r❣❡♥t✐♥❛ ✲ ♥❡♥❤✉♠ ❞♦ ❇r❛s✐❧✱ ❛♣❡s❛r ❞♦ ❝♦♠♣r♦♠✐ss♦ ❛ss✉♠✐❞♦ ♣♦r ●❛❜❛❣❧✐❛ ❡♠ ✶✾✶✷✳✧
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❆♦ q✉❡ t✉❞♦ ✐♥❞✐❝❛ ♥❡♥❤✉♠❛ ❞❛s ❞✐s❝✉ssõ❡s r❡❧❛t✐✈❛s à ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠á✲

t✐❝❛ ❞❡❜❛t✐❞❛s ♥♦s ❝♦♥❣r❡ss♦s ❞♦ ♠♦✈✐♠❡♥t♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ❞❡ r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛

❢♦r❛♠ tr❛③✐❞❛s ❛♦ ❇r❛s✐❧ ❡✱ ♠❛✐s ❡s♣❡❝✐✜❝❛♠❡♥t❡✱ ❛♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ♥♦ q✉❛❧ ●❛❜❛❣❧✐❛ ❢♦✐

❞✐r❡t♦r ♥♦ ❜✐ê♥✐♦ ✶✾✶✸✲✶✾✶✹✳ ❱❛❧❡♥t❡ ✭✷✵✵✹✮ ❧❡♠❜r❛ q✉❡ ✧❖ r❡s✉❧t❛❞♦ ✜♥❛❧ é q✉❡✱ ♣❡❧❛s ♠ã♦s

❞❡ ●❛❜❛❣❧✐❛✱ ú♥✐❝♦ ❜r❛s✐❧❡✐r♦ ❛ t❡r t✐❞♦ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ♣r❡s❡♥❝✐❛r ❛s ❞✐s❝✉ssõ❡s ✐♥t❡r♥❛❝✐♦♥❛✐s

s♦❜r❡ ❛ ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✱ ♥❛❞❛ ♣❛r❡❝❡ t❡r s✐❞♦ tr❛③✐❞♦ ♣❛r❛ ♦ ❇r❛s✐❧✧✳

❙❝❤✉❜r✐♥❣ ✭✷✵✵✹✮ s❛❧✐❡♥t❛ ❛✐♥❞❛ q✉❡ ♦s tr❛❜❛❧❤♦s ❞♦ ■▼❯❑ ❢♦r❛♠ ❢r✉tí❢❡r♦s ♥♦ q✉❡ t❛♥❣❡

à q✉❛♥t✐❞❛❞❡ ❞❡ ♣✉❜❧✐❝❛çõ❡s✱ q✉❡ ❛té ✶✾✷✵ ❛♣r❡s❡♥t❛✈❛ ✷✾✹ tít✉❧♦s ♣✉❜❧✐❝❛❞♦s ❡♠ ✶✼ ♣❛ís❡s✳

P❡r❝❡❜❡♠♦s✱ ❝♦♠ ✐ss♦✱ q✉❡ ❑❧❡✐♥✱ ❛❝♦r❞❛♥❞♦ ❛s ✐❞é✐❛s ❞♦ ♣r♦❢❡ss♦r ❙♠✐t❤✱ ♣r❡♦❝✉♣♦✉✲s❡

❡♠ ❡♥✈♦❧✈❡r ♥❡ss❡ ♠♦✈✐♠❡♥t♦ ❞❡ r❡❢♦r♠❛ ❝✉rr✐❝✉❧❛r ❞❡ ♠❛t❡♠át✐❝❛ ♦ ♠❛✐♦r ♥ú♠❡r♦ ❞❡ ♣❛ís❡s

♣♦ssí✈❡✐s✳ ❉❡st❡ ♠♦❞♦ ❡st❛❜❡❧❡❝❡r✐❛ ✉♠ ❝♦♥❥✉♥t♦ ❞❡ ♦❜❥❡t✐✈♦s ❛ s❡r❡♠ tr❛ç❛❞♦s ❞❡ ♠♦❞♦

q✉❡ ❛❜♦r❞❛ss❡♠ ❞❡ ✉♠❛ ❢♦r♠❛ q✉❛s❡ q✉❡ ❣❡r❛❧ ❛s ♥❡❝❡ss✐❞❛❞❡s ❡ ✐♥t❡♥çõ❡s ❞❡ r❡❢♦r♠❛✳

❙❝❤✉❜r✐♥❣ ✭✷✵✵✹✮✱ ♣❛r❛❢r❛s❡❛♥❞♦ ❙❝❤✐♠♠❛❝❦ ✭✶✾✶✶✮✱ ❞❡s❝r❡✈❡ ♦s ♦❜❥❡t✐✈♦s ❞♦ ♠♦✈✐♠❡♥t♦

✐♥t❡r♥❛❝✐♦♥❛❧ ❞❡ r❡❢♦r♠❛ ❝✉rr✐❝✉❧❛r ❡♠ ♠❛t❡♠át✐❝❛ q✉❡ ❡r❛♠ ❜❛s✐❝❛♠❡♥t❡ ❞♦✐s✳ ❖ ♣r✐♠❡✐r♦

s❡ r❡❢❡r❡ à tr❛♥s♣♦s✐çã♦ ❞❛s ♥♦çõ❡s ❜ás✐❝❛s ❞❡ q✉❛♥t✐❞❛❞❡s ✈❛r✐á✈❡✐s ❡ ❞❡♣❡♥❞ê♥❝✐❛ ❢✉♥❝✐♦♥❛❧✳

❖ s❡❣✉♥❞♦ ❞✐③ r❡s♣❡✐t♦ à r❡♦r❣❛♥✐③❛çã♦ ❞♦s ♠ét♦❞♦s ❞❡ ❡♥s✐♥♦ ❝♦♠ ê♥❢❛s❡ ♥❛ ✐♥t✉✐çã♦✱ ♥❛s

❛♣❧✐❝❛çõ❡s ❡ ♥❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

❇❡❧trã♦ ✭✷✵✵✶✮ s❛❧✐❡♥t❛ q✉❡ ❛ ❝r✐❛çã♦ ❞♦ ■▼❯❑ ❡♠ ✶✾✵✽ s❡r✈✐✉ ♣❛r❛ ❛♠♣❧✐❛r ♦ ♠♦✈✐♠❡♥t♦

✐♥✐❝✐❛❞♦ ♣♦r ❑❧❡✐♥ ♥❛ ❆❧❡♠❛♥❤❛✳ ❉❡st❛ ❢♦r♠❛✱ ❛tr❛✈és ❞♦ ■▼❯❑✱ ❑❧❡✐♥ ✈✐❛ s❡✉ ♠♦✈✐♠❡♥t♦ s❡

❢♦rt❛❧❡❝❡r ✐♥t❡r♥❛❝✐♦♥❛❧♠❡♥t❡✱ ❝♦♠ s✉❛s ✐❞é✐❛s ❡ ♦❜❥❡t✐✈♦s s❡♥❞♦ ✐♥s❡r✐❞♦s ♥❡ss❡ ♠♦✈✐♠❡♥t♦✳

❙❝❤✉❜r✐♥❣ ❡♥❢❛t✐③❛ q✉❡

❖s ❡st✉❞♦s ❝♦♠♣❛r❛t✐✈♦s ♦r❣❛♥✐③❛❞♦s ♣❡❧♦ ❝♦♠✐tê ❝❡♥tr❛❧ ❞♦ ■▼❯❑✱ ♣❛r❛ ❝♦♠♣❧❡♠❡♥t❛r ♦s ✭♠❛✐s ♦✉ ♠❡♥♦s ❞❡s✲

❝r✐t✐✈♦s✮ r❡❧❛tór✐♦s ❞♦s s✉❜❝♦♠✐tês ♥❛❝✐♦♥❛✐s✱ ❝♦♥✜r♠❛♠ ❛ ♦r✐❡♥t❛çã♦ ❡str❛té❣✐❝❛ ❞❡ t❛✐s ♣❡sq✉✐s❛s✱ ❣❡r❛❧♠❡♥t❡ ♥♦

♠❡s♠♦ s❡♥t✐❞♦ ❞♦ ♣r♦❣r❛♠❛ ❛❧❡♠ã♦ ❞❡ r❡❢♦r♠❛ ❞❡ ❑❧❡✐♥✳ ❆♦ t♦❞♦✱ ♦ ■▼❯❑ ❞❡❝✐❞✐✉ ❡♠♣r❡❡♥❞❡r ♦✐t♦ ❞❡ss❡s ❡st✉❞♦s

❝♦♠♣❛r❛t✐✈♦s✿

✶✳ ❆ ❢✉sã♦ ❞♦s ❞✐❢❡r❡♥t❡s r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛ ♥♦ ❡♥s✐♥♦ ❞❛s ❡s❝♦❧❛s ♠é❞✐❛s ✭▼✐❧ã♦✱ ✶✾✶✶✮✳

✷✳ ❖ r✐❣♦r ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥❛s ❡s❝♦❧❛s ♠é❞✐❛s ✭▼✐❧ã♦✱ ✶✾✶✶✮✳

✸✳ ❖ ❡♥s✐♥♦ t❡ór✐❝♦ ❡ ♣rát✐❝♦ ❞❡ ♠❛t❡♠át✐❝❛ ❞❡st✐♥❛❞♦ ❛♦s ❡st✉❞❛♥t❡s ❞❡ ❝✐ê♥❝✐❛s ❢ís✐❝❛s ❡ ♥❛t✉r❛✐s ✭▼✐❧ã♦✱ ✶✾✶✶✮✳

✹✳ ❆ ♣r❡♣❛r❛çã♦ ♠❛t❡♠át✐❝❛ ❞♦s ❢ís✐❝♦s ♥❛ ✉♥✐✈❡rs✐❞❛❞❡ ✭❈❛♠❜r✐❞❣❡✱ ✶✾✶✷✮✳

✺✳ ❆ ✐♥t✉✐çã♦ ❡ ❛ ❡①♣❡r✐ê♥❝✐❛ ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥❛s ❡s❝♦❧❛s ♠é❞✐❛s ✭❈❛♠❜r✐❞❣❡✱ ✶✾✶✷✮✳

✻✳ ❖s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s ♥❛ ✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧ ♥❛s ❝❧❛ss❡s ♠❛✐s ❛❞✐❛♥t❛❞❛s ❞♦s ❡st❛❜❡❧❡✲

❝✐♠❡♥t♦s s❡❝✉♥❞ár✐♦s ✭P❛r✐s✱ ✶✾✶✹✮✳

✼✳ ❆ ♣r❡♣❛r❛çã♦ ♠❛t❡♠át✐❝❛ ❞♦s ❡♥❣❡♥❤❡✐r♦s ♥♦s ❞✐❢❡r❡♥t❡s ♣❛ís❡s ✭P❛r✐s✱ ✶✾✶✹✮✳



✾

✽✳ ❆ ❢♦r♠❛çã♦ ❞❡ ♣r♦❢❡ss♦r❡s ❞❡ ♠❛t❡♠át✐❝❛ ♣❛r❛ ♦s ❡st❛❜❡❧❡❝✐♠❡♥t♦s s❡❝✉♥❞ár✐♦s✳ ✭❙❈❍❯❇❘■◆● ❛♣✉❞ ❱❆▲❊◆❚❊✱

✷✵✵✹✱ ✸✺✲✸✻✮✳

❉❡♥tr❡ ❡ss❡s ♦✐t♦ t❡♠❛s ❞❡ss❡ ❡st✉❞♦ ❝♦♠♣❛r❛t✐✈♦ ❛♣❡♥❛s três ❞❡❧❡s sã♦ ❡q✉✐✈❛❧❡♥t❡s ❛♦

♥í✈❡❧ ❞❡s✐❣♥❛❞♦ ♣❡❧♦ ■▼❯❑ ✭✶✱ ✷ ❡ ✺✮✱ ♦s ❞❡♠❛✐s ❞❡s❝r❡✈✐❛♠ s♦❜r❡ ❛ ♠✉❞❛♥ç❛ ❞❛ ❡❞✉❝❛çã♦

s❡❝✉♥❞ár✐❛ ♣❛r❛ ❛ ❡❞✉❝❛çã♦ s✉♣❡r✐♦r ♦✉ ❡①❝❧✉s✐✈❛♠❡♥t❡ ❞❛ ❡❞✉❝❛çã♦ s✉♣❡r✐♦r✳ ❱❛❧❡ r❡ss❛❧t❛r

t❛♠❜é♠ q✉❡ ❞❡ss❡s t❡♠❛s✱ ❞♦✐s ❡♠ ❡s♣❡❝✐❛❧ ❛tr❛ír❛♠ ♠❛✐s ❛ ❛t❡♥çã♦ ❡ ❢♦r❛♠ ❝❛❧♦r♦s❛♠❡♥t❡

❞✐s❝✉t✐❞♦s ♥❛ s❡ssã♦ ❞♦ ■▼❯❑ r❡❛❧✐③❛❞❛ ❡♠ P❛r✐s ♥♦ ❛♥♦ ❞❡ ✶✾✶✹✳ ❖ ♣r✐♠❡✐r♦ r❡❢❡r❡✲s❡ à

✧✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧ ♥❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s✧✱ ♥♦ q✉❛❧ ❑❧❡✐♥ ♣r❡♣❛r♦✉

✉♠ ✈♦❧✉♠♦s♦ r❡❧❛tór✐♦✳ ❖ s❡❣✉♥❞♦ tó♣✐❝♦ ❞✐s❝✉t✐❞♦ s❡ r❡❢❡r❡ à ✧♣r❡♣❛r❛çã♦ ♠❛t❡♠át✐❝❛

❞♦s ❡♥❣❡♥❤❡✐r♦s ♥♦s ❞✐❢❡r❡♥t❡s ♣❛ís❡s✳ P♦st❡r✐♦r♠❡♥t❡✱ ♣♦r ♥ã♦ t❡r ♣❛rt✐❝✐♣❛❞♦ ❞❛s s❡ssõ❡s

❞♦ ■▼❯❑ ❡♠ P❛r✐s✱ ❑❧❡✐♥ ❢♦✐ ✐♥❢♦r♠❛❞♦ ♣♦r s❡✉s ❝♦♦r❞❡♥❛❞♦r❡s ❡ r❡❧❛t♦r❡s✱ ❊♠❛♥✉❡❧ ❇❡❦❡

❡ P❛✉❧ ❙tä❝❦❡❧✱ q✉❡ q✉❛♥t♦ à ✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦✱ ✐♥❢❡❧✐③♠❡♥t❡ ♥ã♦ ❢♦r❛ ♦❜t✐❞♦ ♥❡♥❤✉♠

r❡s✉❧t❛❞♦ ❝♦♥❝r❡t♦ ❞❡✈✐❞♦ à r❡s✐stê♥❝✐❛ ❞♦s ✐t❛❧✐❛♥♦s✱ ❡ q✉❛♥t♦ à ♣r❡♣❛r❛çã♦ ♠❛t❡♠át✐❝❛

❞♦s ❡♥❣❡♥❤❡✐r♦s✱ ♦❜t❡✈❡✲s❡ ê①✐t♦✱ ♣❛r❛ ♦ q✉❛❧ r❡❧❛t❛ q✉❡ ✧♦s ❡♥❣❡♥❤❡✐r♦s q✉❡r❡♠ ❛♣r❡♥❞❡r

♠❛t❡♠át✐❝❛ ♣♦r ♠❡✐♦ ❞♦ ♠❛t❡♠át✐❝♦✱ ♥ã♦ ❞♦ ❡♥❣❡♥❤❡✐r♦✧✳

P❡r❝❡❜❡✲s❡ ❝♦♠ ✐ss♦ q✉❡ ♦ ♠♦♠❡♥t♦ ♠❛✐s ✐♠♣♦rt❛♥t❡ ❞♦s tr❛❜❛❧❤♦s ❞♦ ■▼❯❑ s❡ ❞❡✉

q✉❛♥❞♦ ❤♦✉✈❡ ❛ ❞✐s❝✉ssã♦ ❞❡ss❡s ❞♦✐s t❡♠❛s✱ q✉❡ ❡q✉✐✈❛❧❡♠ ❡①❛t❛♠❡♥t❡ ❛♦s ❞♦✐s ♣♦♥t♦s

❢✉♥❞❛♠❡♥t❛✐s ❞♦ ♣r♦❣r❛♠❛ ❞❡ r❡❢♦r♠❛ ❝♦❣✐t❛❞♦ ♣♦r ❑❧❡✐♥✳

❋❛r❡♠♦s ❡♠ s❡❣✉✐❞❛ ✉♠❛ ❜r❡✈❡ ❜✐♦❣r❛✜❛ ❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋❡❧✐① ❑❧❡✐♥✱ ❞❛♥❞♦ ê♥❢❛s❡

❛ s❡✉s ♣r✐♥❝✐♣❛✐s tr❛❜❛❧❤♦s ❡ ♣✉❜❧✐❝❛çõ❡s✳ P♦st❡r✐♦r♠❡♥t❡✱ ♠♦str❛r❡♠♦s ❛s r❡♣❡r❝✉ssõ❡s ❞❡ss❡

♠♦✈✐♠❡♥t♦ ♥♦ ❇r❛s✐❧✱ ♦♥❞❡ ❡ss❛s q✉❡stõ❡s r❡❧❛❝✐♦♥❛❞❛s à r❡❢♦r♠❛ ♥♦ ❝✉rrí❝✉❧♦ ❞❡ ♠❛t❡♠át✐❝❛

só ❝♦♠❡ç❛r❛♠ ❛ s❡r ❞✐s❝✉t✐❞❛s ❛ ♣❛rt✐r ❞❡ ✶✾✸✵✳ ❆♥❛❧✐s❛r❡♠♦s ✐ss♦ ❝♦♠ ♠❛✐♦r ❝❧❛r❡③❛ ♥♦

❝❛♣ít✉❧♦ s✉❜s❡qü❡♥t❡ ❞♦ ♥♦ss♦ tr❛❜❛❧❤♦✱ ♦♥❞❡ ❡♥❢❛t✐③❛r❡♠♦s ❝♦♠♦ s❡ ❞❡✉ ♦ ♣❡r❝✉rs♦ ❞❡ss❡

♠♦✈✐♠❡♥t♦ ♥♦ ❇r❛s✐❧✱ ❝♦♠♦ ✐ss♦ ❛❝♦♥t❡❝❡✉ ❡ q✉❛✐s ❢♦r❛♠ s❡✉s ✐♠♣❛❝t♦s✳



❈❛♣ít✉❧♦ ✷

❋❡❧✐① ❈❤r✐st✐❛♥ ❑❧❡✐♥ ♥♦ ❝❡♥ár✐♦ ❞♦s

❡st✉❞♦s ♠❛t❡♠át✐❝♦s

❋✐❣✉r❛ ✷✳✶✿ ❋❡❧✐① ❑❧❡✐♥

✧❋❡❧✐③❡s ❛q✉❡❧❡s q✉❡ s❡ ❞✐✈❡rt❡♠ ❝♦♠ ♣r♦❜❧❡♠❛s q✉❡ ❡❞✉❝❛♠ ❛ ❛❧♠❛ ❡ ❡❧❡✈❛♠ ♦ ❡s♣ír✐t♦✧✳ ✭❋❡❧✐① ❑❧❡✐♥✮

◆❡st❡ ❝❛♣ít✉❧♦ ❢❛r❡♠♦s ✐♥✐❝✐❛❧♠❡♥t❡ ✉♠❛ ♠♦❞❡st❛ ❜✐♦❣r❛✜❛ ❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋❡✲

❧✐① ❑❧❡✐♥✱ ❞❛♥❞♦ ê♥❢❛s❡ à s✉❛s ♣r✐♥❝✐♣❛✐s ❝♦♥tr✐❜✉✐çõ❡s ♥♦ ❝❡♥ár✐♦ ❞♦s ❡st✉❞♦s ♠❛t❡♠át✐✲

❝♦s✳ P♦st❡r✐♦r♠❡♥t❡✱ ❝♦♠♣❧❡♠❡♥t❛r❡♠♦s ❡ss❛ ❜✐♦❣r❛✜❛ ❝♦♠ ✉♠❛ ❜r❡✈❡ ❞❡s❝r✐çã♦ ❞❛ ❝♦❧❡çã♦

▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦✳ P❛r❛ ✜♥❛❧✐③❛r✱ ✈❛♠♦s ❢❛③❡r ✉♠❛

✶✵



✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✶✶

❛♥á❧✐s❡ ❞❛ s❡çã♦ ■✱ ✐♥t✐t✉❧❛❞❛ ❈♦♠♣r✐♠❡♥t♦✱ ár❡❛✱ ✈♦❧✉♠❡✱ ❝♦♠♦ ♠❛❣♥✐t✉❞❡s r❡❧❛t✐✈❛s✱ ❞❛

P❛rt❡ ■ ❞♦ ❧✐✈r♦ ❣❡♦♠❡tr✐❛ ❞❛ ❝♦❧❡çã♦✱ s♦❜ tít✉❧♦✱ ❆s ♠❛✐s s✐♠♣❧❡s ✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s✱

❧✐♠✐t❛♥❞♦ ♥♦ss♦ ❡st✉❞♦ ❛♦ tr❛t❛♠❡♥t♦ ❞❛❞♦ ♣♦r ❑❧❡✐♥ às q✉❡stõ❡s r❡❧❛t✐✈❛s ❛♦ ❡st✉❞♦ ❞♦ ❝♦♠✲

♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✱ ❜❡♠ ❝♦♠♦ ✉♠❛ ❜r❡✈❡ ❞❡s❝r✐çã♦ ❞♦ P❧❛♥í♠❡tr♦ P♦❧❛r ❞❡ ❆♠s❧❡r✳

✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮

◆❛s❝✐❞♦ ❡♠ ✷✺ ❞❡ ❛❜r✐❧ ❞❡ ✶✽✹✾✱ ♥❛ ❝✐❞❛❞❡ ❉üss❡❧❞♦r❢✱ ❆❧❡♠❛♥❤❛✱ ❋❡❧✐① ❈❤r✐st✐❛♥ ❑❧❡✐♥

♦❝✉♣♦✉ ✉♠ ❧✉❣❛r ❞❡ ❣r❛♥❞❡ ✈✐s✐❜✐❧✐❞❛❞❡ ♥♦s ❞❡❜❛t❡s ❞❛ ❝♦♠✉♥✐❞❛❞❡ ♠❛t❡♠át✐❝❛✱ ♥♦ ❝♦♠❡ç♦

❞♦ sé❝✉❧♦ ❳❳✳ ❆❧é♠ ❞❡ ✉♠ ♣❡sq✉✐s❛❞♦r ❞❡ ♠❛t❡♠át✐❝❛ ✐♥✢✉❡♥t❡✱ ❋❡❧✐① ❑❧❡✐♥ ❞❡❞✐❝♦✉ ♣❛rt❡ ❞❡

s✉❛ ❝❛rr❡✐r❛ ❛♦ ❡♥s✐♥♦✱ ❞✐✈✉❧❣❛♥❞♦ s✉❛s ✐❞é✐❛s ❡♠ ♠✉✐t❛s ♣❛❧❡str❛s ❡ ❡♠ ❧✐✈r♦s ❝♦♠ ✜♥❛❧✐❞❛❞❡s

❞✐❞át✐❝❛s✳

❙❡✉ ♣❛✐✱ ❈❛s♣❛r ❑❧❡✐♥✱ ❡r❛ s❡❝r❡tár✐♦ ♣❡ss♦❛❧ ❞♦ Pr❡s✐❞❡♥t❡ ❞♦ ●♦✈❡r♥♦ ❡ s✉❛ ♠ã❡✱ ❊❧✐s❡ ❙♦✲

♣❤✐❡ ❑❛②s❡r✱ ✈❡✐♦ ❞❡ ✉♠❛ ❢❛♠í❧✐❛ ❞❡ ✐♥❞✉str✐❛✐s ❞❡ ❆❛❝❤❡♥✳ ❙✉❛ ❡❞✉❝❛çã♦ ✐♥✐❝✐❛❧ ❢♦✐ ♠✐♥✐str❛❞❛

♣❡❧❛ ♠ã❡✱ ❡♠ s❡❣✉✐❞❛ ❢r❡qü❡♥t♦✉ ❞✉r❛♥t❡ ❞♦✐s ❛♥♦s ❡ ♠❡✐♦ ✉♠❛ ❡s❝♦❧❛ ❡❧❡♠❡♥t❛r ♣❛rt✐❝✉❧❛r✳

❊♠ ✶✽✺✼ ❡st✉❞♦✉ ♥♦ ■♥st✐t✉t♦ ❞❡ ❍✉♠❛♥✐❞❛❞❡s ❞❡ ❉üss❡❧❞♦r❢✱ ♥♦ q✉❛❧ ♣❡r♠❛♥❡❝❡✉ ❞✉r❛♥t❡

♦✐t♦ ❛♥♦s ❛té ❝♦♥❝❧✉✐r ♦ q✉❡ ❤♦❥❡ ❡q✉✐✈❛❧❡ ❛♦ ❊♥s✐♥♦ ▼é❞✐♦✳ ❚❛❧ ■♥st✐t✉t♦ ♥ã♦ ♣r✐♦r✐③❛✈❛ ♦

❡♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛✱ ❝♦♠♦ t❛♠❜é♠ ❞❡ ❈✐ê♥❝✐❛s ◆❛t✉r❛✐s✱ ♦ q✉❡ r❡s✉❧t♦✉ ♥❛ ♥ã♦ ❛q✉✐s✐çã♦

♣♦r ♣❛rt❡ ❞❡ ❑❧❡✐♥ ❞❡ ❣r❛♥❞❡s ❝♦♥❤❡❝✐♠❡♥t♦s ♥❛s r❡s♣❡❝t✐✈❛s ❞✐s❝✐♣❧✐♥❛s✳

❏á ❡♠ ✶✽✻✺ ✐♥❣r❡ss♦✉ ♥❛ ❯♥✐✈❡rs✐❞❛❞❡ ❞❡ ❇♦♥♥ ♥♦ ✐♥t✉✐t♦ ❞❡ ❡st✉❞❛r ▼❛t❡♠át✐❝❛✱ ❋ís✐❝❛ ❡

❈✐ê♥❝✐❛s ◆❛t✉r❛✐s✳ ❊♠ ✈✐rt✉❞❡ ❞♦ s❡✉ ❣r❛♥❞❡ ❞❡st❛q✉❡ ✐♥t❡❧❡❝t✉❛❧✱ ❑❧❡✐♥✱ ❡♠ ✶✽✻✻✱ s❡ t♦r♥♦✉

❛✉①✐❧✐❛r ❞♦ ♠❛t❡♠át✐❝♦ ❡ ❢ís✐❝♦ ❏✉❧✐✉s P❧ü❝❦❡r ✭✶✽✵✶ ✲ ✶✽✻✽✮✱ ❞❡ ♠♦❞♦ ❛ s❡r r❡s♣♦♥sá✈❡❧ ♣❡❧❛

♣r❡♣❛r❛çã♦ ❡ r❡❛❧✐③❛çã♦ ❞❡ ❡①♣❡r✐♠❡♥t♦s ♣rát✐❝♦s ❡♠ ❋ís✐❝❛✳ P❧ü❝❦❡r✱ ♥❡ss❡ ♣❡rí♦❞♦✱ ✈♦❧t♦✉

s❡✉s ❡st✉❞♦s ♣❛r❛ ❛ ▼❛t❡♠át✐❝❛✱ ✈✐st♦ q✉❡ ❡st❛✈❛ tr❛❜❛❧❤❛♥❞♦ ♥❛ ♣r♦❞✉çã♦ ❞❡ ✉♠ ❧✐✈r♦

✐♥t✐t✉❧❛❞♦ ◆❡✉❡ ❣❡♦♠❡tr✐❡ ❞❡s r❛✉♠❡s✱ ❣❡❣rü♥❞❡t ❞❡r ❣❡r❛❞❡♥ ❧✐♥✐❡ ❛❧s r❛✉♠❡❧❡♠❡♥t ✭◆♦✈❛

❣❡♦♠❡tr✐❛ ❞♦ ❡s♣❛ç♦✱ ❜❛s❡❛❞❛ ♥❛ r❡t❛ ❝♦♠♦ ❡❧❡♠❡♥t♦ ❞♦ ❡s♣❛ç♦✮✳ P❧ü❝❦❡r ❢❡③ ❝♦♠ q✉❡ ❑❧❡✐♥

❡st❛❜❡❧❡❝❡ss❡ ❝♦♥t❛t♦ ❝♦♠ s❡✉s tr❛❜❛❧❤♦s s♦❜r❡ ❣❡♦♠❡tr✐❛✱ ❡♠ ❡s♣❡❝✐❛❧ ❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

❉❡st❛ ❢♦r♠❛✱ ❑❧❡✐♥ t♦r♥♦✉✲s❡✱ ♥✉♠ ❝❡rt♦ s❡♥t✐❞♦✱ s✉❝❡ss♦r ❞❡ P❧ü❝❦❡r ♥♦ ❡♥t✉s✐❛s♠♦ ♣❡❧❛

❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

❊♠ ✶✽✻✽ P❧ü❝❦❡r ♠♦rr❡✉ r❡♣❡♥t✐♥❛♠❡♥t❡ ❞❡✐①❛♥❞♦ s✉❛ ♦❜r❛ ✐♥❛❝❛❜❛❞❛✱ ♦ q✉❡ ❢❡③ ❝♦♠ q✉❡

❑❧❡✐♥ r❡s♦❧✈❡ss❡ ❞❛r ❝♦♥t✐♥✉✐❞❛❞❡ ❛♦s ❡st✉❞♦s ❞❡s❡♥✈♦❧✈✐❞♦s ♣❡❧♦ s❡✉ ♠❡str❡✳ ◆❡ss❡ ♠❡s♠♦

❛♥♦ ❑❧❡✐♥ ❡❧❛❜♦r♦✉ s✉❛ t❡s❡ ❞❡ ❞♦✉t♦r❛❞♦ s♦❜ ♦ tít✉❧♦ Ü❜❡r ❉✐❡ ❚r❛♥s❢♦r♠❛t✐♦♥ ❉❡r ❆❧❧❣❡✲



✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✶✷

♠❡✐♥❡♥ ●❧❡✐❝❤✉♥❣ ❉❡s ❩✇❡✐t❡♥ ●r❛❞❡s ❩✇✐s❝❤❡♥ ▲✐♥✐❡♥✲❑♦♦r❞✐♥❛t❡♥ ❆✉❢ ❊✐♥❡ ❑❛♥♦♥✐s❝❤❡

❋♦r♠ ✭❙♦❜r❡ ❛ tr❛♥s❢♦r♠❛çã♦ ❡♠ ✉♠❛ ❢♦r♠❛ ❝❛♥ô♥✐❝❛ ❞❛ ❡q✉❛çã♦ ❣❡r❛❧ ❞❡ s❡❣✉♥❞♦ ❣r❛✉ ❡♠

▲✐♥❤❛s✲❝♦♦r❞❡♥❛❞❛s✮✳

❑❧❡✐♥ ♦❜t❡✈❡ s❡✉ ❞♦✉t♦r❛♠❡♥t♦ ❡♠ ❞❡③❡♠❜r♦ ❞❡ ✶✽✻✽✱ s❡♥❞♦ s✉♣❡r✈✐s✐♦♥❛❞♦ ♣♦r P❧ü❝❦❡r

❡ ❘✉❞♦❧❢ ▲✐♣s❝❤✐t③✳ ❆♣ós r❡❝❡❜ê✲❧♦✱ ❑❧❡✐♥ ♣❛ss♦✉ ✉♠ ❛♥♦ ✈✐❛❥❛♥❞♦ ❡♥tr❡ ●ött✐♥❣❡♥✱ ❇❡r❧✐♠ ❡

P❛r✐s✳ ❊st❡✈❡ ❡♠ ❇❡r❧✐♠ ♣❛r❛ ❝♦♥t✐♥✉❛r s✉❛ ❢♦r♠❛çã♦✱ ♣♦ré♠ ❛ ❡①♣❡r✐ê♥❝✐❛ ♥ã♦ ❢♦✐ ❛❣r❛❞á✈❡❧

♣❡❧♦ ❢❛t♦ ❞❡ q✉❡✱ ❝♦♠♦ ❡st✉❞❛♥t❡ ❞❡ P❧ü❝❦❡r ❡ ❈❧❡❜s❝❤✱ ❑❧❡✐♥ ❤❡r❞♦✉ ✉♠❛ ❢♦rt❡ ❛♥t✐♣❛t✐❛

♣❡❧❛ tr❛❞✐çã♦ ♣✉r✐st❛ ❞♦s ♠❛t❡♠át✐❝♦s ❞❡ ❇❡r❧✐♠✳

❊♠ ❇❡r❧✐♠ ❝♦♥❤❡❝❡✉ ♦ ❥♦✈❡♠ ♠❛t❡♠át✐❝♦ ♥♦r✉❡❣✉ês ▼❛r✐✉s ❙♦♣❤✉s ▲✐❡ ✭✶✽✹✷✲✶✽✾✾✮✱

❡st✉❞❛♥t❡ ❝♦♥t❡♠♣♦râ♥❡♦ ❞❡ ❑❧❡✐♥ ❡♠ ●ött✐♥❣❡♥✱ ❝✉❥❛s ✐❞é✐❛s s♦❜r❡ ❣❡♦♠❡tr✐❛ ❡ ❛♥á❧✐s❡

❡st❛✈❛♠ ❡♠ ❝♦♥s♦♥â♥❝✐❛ ❝♦♠ ❛s s✉❛s✳ ❚r❛❜❛❧❤❛r❛♠ ❥✉♥t♦s ❝♦♠ ❛ss✉♥t♦s r❡❧❛❝✐♦♥❛❞♦s às

tr❛♥s❢♦r♠❛çõ❡s ✐♥✜♥✐t❡s✐♠❛✐s ❡♠ s✉❛s r❡❧❛çõ❡s ❝♦♠ ❛ t❡♦r✐❛ ❞♦s ✐♥✈❛r✐❛♥t❡s✳

▲✐❡✱ ♥♦ ♣r❡❢á❝✐♦ ❞♦ t❡r❝❡✐r♦ ❡ ú❧t✐♠♦ ✈♦❧✉♠❡ ❞❡ s✉❛ ❚❤❡♦r✐❡ ❞❡r ❚r❛♥s❢♦r♠❛t✐♦♥s❣r✉♣♣❡♥✱

r❡❧❛t❛ s♦❜r❡ ❛s ❞❡✜❝✐ê♥❝✐❛s ♠❛t❡♠át✐❝❛s ❛♣r❡s❡♥t❛❞❛s ♣♦r ❑❧❡✐♥✿

◆ã♦ s♦✉ ❡st✉❞❛♥t❡ ❞❡ ❑❧❡✐♥ ♥❡♠ é ♦ ✐♥✈❡rs♦ ❞♦ ❝❛s♦✱ ♠❡s♠♦ q✉❡ s❡ ❛♣r♦①✐♠❛ à ✈❡r❞❛❞❡ ❬✳✳✳❪ ❱❛❧♦r✐③♦ ♠✉✐t♦ ♦

t❛❧❡♥t♦ ❞❡ ❑❧❡✐♥ ❡ ♥✉♥❝❛ ❡sq✉❡ç♦ q✉❡ ❞❡s❞❡ ♦ ✐♥í❝✐♦ ❡❧❡ t✐♥❤❛ ❛❝♦♠♣❛♥❤❛❞♦ ♣❛rt❡ ❞❡ ♠❡✉s ❡s❢♦rç♦s ❝✐❡♥tí✜❝♦s✳

❈r❡✐♦✱ ♣♦ré♠✱ q✉❡ ❡❧❡ ♥ã♦ é ❝❛♣❛③ ❞❡ ❞✐st✐♥❣✉✐r ❡♥tr❡ ✐♥❞✉çã♦ ❡ ♣r♦✈❛✱ ❡♥tr❡ ✐♥tr♦❞✉çã♦ ❞❡ ✉♠ ❝♦♥❝❡✐t♦ ❡ s✉❛

✉t✐❧✐③❛çã♦✳ ✭❘❖❲❊✱ ✷✵✵✸✱ ✻✼✸✮✳

P❛r❛ ❝♦♥❝❧✉✐r ♦ ❧✐✈r♦ ❞❡ P❧ü❝❦❡r✱ ❑❧❡✐♥ ♥❡❝❡ss✐t♦✉ ❞♦ ❛✉①í❧✐♦ ✐♥t❡❧❡❝t✉❛❧ ❞❡ ❣❡ô♠❡tr❛s

❡①♣❡r✐❡♥t❡s✱ ♣♦✐s✱ ❛té ❡♥tã♦✱ ♥✉♥❝❛ ❤❛✈✐❛ ❛ss✐st✐❞♦ ♥❡♥❤✉♠ ❝✉rs♦ s♦❜r❡ ❈á❧❝✉❧♦ ❉✐❢❡r❡♥❝✐❛❧

❡ ■♥t❡❣r❛❧✳ P❛r❛ t❛♥t♦✱ ❑❧❡✐♥ ✈❛✐ ♣❛r❛ ●ött✐♥❣❡♥✱ ♦♥❞❡ ♣❡r♠❛♥❡❝❡✉ ❥✉♥t♦ ❛ ❘✉❞♦❧❢ ❋r✐❡❞r✐❝❤

❆❧❢r❡❞ ❈❧❡❜s❝❤ ✭✶✽✸✸✲✶✽✼✷✮✱ ♦✉tr♦ ✐♠♣♦rt❛♥t❡ ❣❡ô♠❡tr❛ ❞♦ ♣❡rí♦❞♦✳ ❊♠ ✶✽✻✽ ❈❧❡❜s❝❤ ❤❛✈✐❛

❢✉♥❞❛❞♦ ♦ ▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥✳ ❊♠ ✈✐❛❣❡♠ ❛ P❛r✐s✱ ❑❧❡✐♥ ❡ ▲✐❡ s❡ ❢❛♠✐❧✐❛r✐③❛r❛♠ ❝♦♠ ♦

❧✐✈r♦ ❞❡ ▼❛r✐❡ ❊♥♥❡♠♦♥❞ ❈❛♠✐❧❡ ❏♦r❞❛♥ ✭✶✽✸✽✲✶✾✷✷✮✱ ✐♥t✐t✉❧❛❞♦ ❚r❛✐té ❞❡s s✉❜st✐t✉t✐♦♥s ❡t

❞❡s éq✉❛t✐♦♥s ❛❧❣é❜r✐q✉❡s ✭❚r❛t❛❞♦ ❞❛s s✉❜st✐t✉✐çõ❡s ❡ ❞❛s ❡q✉❛çõ❡s ❛❧❣é❜r✐❝❛s✮✳

❉❡✈✐❞♦ à ●✉❡rr❛ ❋r❛♥❝♦✲Pr✉ss✐❛♥❛✱ ✐♥st❛❧❛❞❛ ❡♠ ✶✾ ❞❡ ❥✉❧❤♦ ❞❡ ✶✽✼✵✱ ❑❧❡✐♥ s❡♥t✐✉ q✉❡ ♥ã♦

♣♦❞❡r✐❛ ♣❡r♠❛♥❡❝❡r ❡♠ P❛r✐s✳ ❉❡❝✐❞✐✉ r❡t♦r♥❛r ❛ ●ött✐♥❣❡♥ ♣❛r❛ s❡r✈✐r ♦ ❡①ér❝✐t♦ ❛❧❡♠ã♦✱ ♠❛s

❛♥t❡s ❞♦ ❛♥♦ s❡❣✉✐♥t❡ ❡❧❡✱ ♣♦r t❡r ❛❞q✉✐r✐❞♦ ❢❡❜r❡ t✐❢ó✐❞❡✱ ❞❡✐①❛ ♦ ❡①ér❝✐t♦ ❡ s❡ ❡st❛❜❡❧❡❝❡ ❡♠

❉üss❡❧❞♦r❢✳ ◗✉❛♥❞♦ ✈♦❧t♦✉ ♣❛r❛ ●ött✐♥❣❡♥✱ ❡♠ ✶✽✼✶✱ ♣r♦❝✉r♦✉ ❡①❡r❝❡r ♦ ❝❛r❣♦ ❞❡ ♣r♦❢❡ss♦r

♥ã♦ t✐t✉❧❛r ♥❛s ❝❛❞❡✐r❛s ❞❡ ❋ís✐❝❛ ❡ ▼❛t❡♠át✐❝❛✳ ❉✉r❛♥t❡ ♦ s❡✉ t❡♠♣♦ ❡♠ ●ött✐♥❣❡♥✱ ❑❧❡✐♥ ❢❛③

❣r❛♥❞❡s ❞❡s❝♦❜❡rt❛s ♥♦ q✉❡ t❛♥❣❡ à ❣❡♦♠❡tr✐❛✳ ❊❧❡ ♣✉❜❧✐❝♦✉ ♥♦s▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥ ❞♦✐s



✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✶✸

❞♦❝✉♠❡♥t♦s s♦❜ ♦ tít✉❧♦ Ü❜❡r ❞✐❡ s♦❣❡♥♥❛♥t❡ ♥✐❝❤t✲❡✉❦❧✐❞✐s❝❤❡ ❣❡♦♠❡tr✐❡ ✭❙♦❜r❡ ❛ ❝❤❛♠❛❞❛

❣❡♦♠❡tr✐❛ ♥ã♦✲❊✉❝❧✐❞✐❛♥❛✮✳

◆♦ ❛♥♦ s❡❣✉✐♥t❡✱ ❢♦✐ ♥♦♠❡❛❞♦ ♣r♦❢❡ss♦r t✐t✉❧❛r ❞❛ ❋❛❝✉❧❞❛❞❡ ❞❡ ❋✐❧♦s♦✜❛ ❡ ♠❡♠❜r♦ ❞♦

❈♦♥s❡❧❤♦ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❞❡ ❊r❧❛♥❣❡♥✱ ❝♦♠ ❛ ✐❞❛❞❡ ❞❡ ✷✸ ❛♥♦s✱ ♣❡r♠❛♥❡❝❡♥❞♦ ❛té ✶✽✼✺✳

❈♦♠♦ ❡r❛ ❝♦st✉♠❡ ❡♠ t♦❞❛ ✉♥✐✈❡rs✐❞❛❞❡ ❛❧❡♠ã✱ ❑❧❡✐♥✱ ❝♦♠♦ ❞♦❝❡♥t❡ ♥♦✈❛t♦✱ t❡✈❡ q✉❡ ♣r♦❢❡r✐r

✉♠ ❞✐s❝✉rs♦ ✐♥❛✉❣✉r❛❧✱ ♥♦ q✉❛❧ ❛♣r❡s❡♥t♦✉ ✉♠❛ ♣❛❧❡str❛ ❡ ✉♠ tr❛❜❛❧❤♦ ❡s❝r✐t♦ ♠♦str❛♥❞♦ s❡✉

✐♥t❡r❡ss❡ ♣❡❧❛ ♣❡sq✉✐s❛ ♥♦ ❝❛♠♣♦ ♠❛t❡♠át✐❝♦✳ ❇r❛❣❛ ❞❡st❛❝❛ q✉❡

❑❧❡✐♥ r❡s❡r✈♦✉ ♣❛rt❡ ❞❛ ❝♦♥❢❡rê♥❝✐❛ ❬♣❛❧❡str❛❪ ♣❛r❛ ❡①♣r❡ss❛r s✉❛s ✐❞é✐❛s s♦❜r❡ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ❡♥❛❧t❡✲

❝❡♥❞♦ ✉♠❛ ✈✐sã♦ ♠❛✐s ❛❜r❛♥❣❡♥t❡ ♥♦ s❡♥t✐❞♦ ❞❡ s❡ ♣r♦❝✉r❛r ✉♠❛ ✉♥✐✜❝❛çã♦ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ ♠❛t❡♠át✐❝♦ ❡♠

❝♦♥tr❛♣♦s✐çã♦ ❛ ✉♠ ❛♣❡❣♦ ♠❛✐♦r ♣❡❧♦ ❛♣r♦❢✉♥❞❛♠❡♥t♦ ❞❡ ❡st✉❞♦s ♣❛rt✐❝✉❧❛r❡s✳ ✭❑▲■❊◆ ❛♣✉❞ ❇❘❆●❆✱ ✷✵✵✸✱ ✸✹✮✳

❉❡ss❛ ❢♦r♠❛✱ ❡♠ s✉❛ ♣❛❧❡str❛✱ ❑❧❡✐♥ ❡①♣r❡ss♦✉ s✉❛ ♣r❡♦❝✉♣❛çã♦ ❡♠ r❡❧❛çã♦ ❛ q✉❡stõ❡s

♣❡❞❛❣ó❣✐❝❛s✱ ❞❡ ♠♦❞♦ ❛ ❝♦❧♦❝❛r q✉❡ ✉♠❛ ❡❞✉❝❛çã♦ ❝♦♠♣❧❡t❛ ♥ã♦ ♣♦❞❡r✐❛ s❡ ♥❡❣❧✐❣❡♥❝✐❛r ❛

❡st✉❞♦s ♣❛rt✐❝✉❧❛r❡s✳ ❊ss❡ ❞✐s❝✉rs♦ ❢♦✐ ❝♦♥❢✉♥❞✐❞♦ ❝♦♠ ♦ Pr♦❣r❛♠❛ ❞❡ ❊r❧❛♥❣❡♥✱ ♠❛s ♥ã♦ s❡

❝♦♥st✐t✉✐✉ ❝♦♠♦ t❛❧✳

❖ ♣r♦❣r❛♠❛ ❞❡ ❊r❧❛♥❣❡♥ ❢♦✐ ✉♠ tr❛❜❛❧❤♦ ✐♠♣r❡ss♦ ♣♦r ❉❡✐❝❤❡rt ❡♠ ❊r❧❛♥❣❡♥ ❡ ❞✐str✐❜✉í❞♦

♣❛r❛ t♦❞♦s ♦s q✉❡ ❛ss✐st✐r❛♠ ❛ ❛✉❧❛ ✐♥❛✉❣✉r❛❧✱ t❡♥❞♦ ❝♦♠♦ tít✉❧♦ ❱❡r❣❧❡✐❝❤❡♥❞❡ ❇❡tr❛❝❤✲

t✉♥❣❡♥ ü❜❡r ♥❡✉❡r❡ ❣❡♦♠❡tr✐s❝❤❡ ❋♦rs❝❤✉♥❣❡♥ ✭❈♦♥s✐❞❡r❛çõ❡s ❝♦♠♣❛r❛t✐✈❛s s♦❜r❡ r❡❝❡♥t❡s

✐♥✈❡st✐❣❛çõ❡s ❣❡♦♠étr✐❝❛s✮✳ ◆❡st❡ ♣r♦❣r❛♠❛✱ s❡❣✉♥❞♦ ❇❡❧trã♦ ✭✷✵✵✶✮✱ ❑❧❡✐♥ ❛♣♦♥t♦✉ q✉❡ ♦

❝♦♥❝❡✐t♦ ❞❡ ❣r✉♣♦ ♣♦❞❡r✐❛ ❛❥✉❞❛r ❛ ❝❧❛ss✐✜❝❛r ♠✉✐t♦s r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛ ❡ ❛♣❧✐❝♦✉ s✉❛s

✐❞é✐❛s ♠♦str❛♥❞♦ q✉❡ ✈ár✐❛s ❞❛s ❣❡♦♠❡tr✐❛s ❡stã♦ ✐♥t❡r✲r❡❧❛❝✐♦♥❛❞❛s ❡♠ ✈✐rt✉❞❡ ❞❡ s✉❛ ❡s✲

tr✉t✉r❛ ❞❡ ❣r✉♣♦✳ ▼❛✐s ❛✐♥❞❛✱ ❝❛❞❛ ❣❡♦♠❡tr✐❛ ❝♦♥❤❡❝✐❞❛ ❛té ❡♥tã♦ ❡r❛ ❜❛s❡❛❞❛ ❡♠ ❝❡rt♦

❣r✉♣♦✳ ❇❡❧trã♦ ✭✷✵✵✶✮ s❛❧✐❡♥t❛ ❛✐♥❞❛ q✉❡ ❡st❡ ♣r♦❣r❛♠❛ s❡r✈✐✉ ❞❡ ✐♥s♣✐r❛çã♦ ♣❛r❛ ✉♥✐✜❝❛r

❛ ❣❡♦♠❡tr✐❛ s♦❜ ♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❞♦s ❣r✉♣♦s✿ ❛s ❣❡♦♠❡tr✐❛s ❝❧áss✐❝❛s ♥ã♦ ❡✉❝❧✐❞✐❛♥❛s✱ ❛

❣❡♦♠❡tr✐❛ ♣r♦❥❡t✐✈❛ ❡ ❛ ❣❡♦♠❡tr✐❛ q✉❡ s❡ ❞❡s❡♥✈♦❧✈❡✉ ♣❛rt✐♥❞♦ ❞❛ tr❛♥s❢♦r♠❛çã♦ ✐♥✈❡rs❛ ❞❡

❙t❡✐♥❡r✳ ❖ Pr♦❣r❛♠❛ ❞❡ ❊r❧❛♥❣❡♥ ❢♦✐ tr❛❞✉③✐❞♦ ❡♠ s❡✐s ✐❞✐♦♠❛s ❡ ❑❧❡✐♥ s✉♣❡r✈✐s✐♦♥♦✉ t♦❞❛s✿

●✐♥♦ ❋❛♥♦ ✭✐t❛❧✐❛♥♦✮✱ ▼✳ ❲✳ ❍❛s❦❡❧❧ ✭✐♥❣❧ês✮✱ ❍✳ ❊✳ P❛❞é ✭❢r❛♥❝ês✮✱ ▲❛❥♦s ❑♦♣♣ ✭❤ú♥❣❛r♦✮✱

❉✳ ▼✳ ❙✐♥ts♦✈ ✭r✉ss♦✮ ❡ ❙✳ ❉✐❝❦st❡✐♥ ✭♣♦❧♦♥ês✮✳

❈❛❜❡ ❛❝r❡s❝❡♥t❛r q✉❡ ❡♠ ✶✽✼✷✱ ❝♦♠ ❛ ♠♦rt❡ ❞❡ ❈❧❡❜s❝❤✱ ❑❧❡✐♥ ❛ss✉♠✐✉ ❛ ❡❞✐çã♦ ❞♦

▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥✳ ❚rês ❛♥♦s ♠❛✐s t❛r❞❡✱ ❝❛s♦✉✲s❡ ❝♦♠ ❆♥♥❡ ❍❡❣❡❧✱ ♥❡t❛ ❞♦ ✜❧ós♦❢♦

❛❧❡♠ã♦ ●❡♦r❣ ❲✐❧❤❡❧♠ ❋r✐❡❞r✐❝❤ ❍❡❣❡❧✳ ❘❡❝♦r❞❛ ●r❛❝❡ ❈❤✐s❤♦❧♠ ❡♠ ✉♠❛ ❤♦♠❡♥❛❣❡♠ q✉❡



✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✶✹

❢❡③ ❛ ❋❡❧✐① ❑❧❡✐♥✿ ✧✳✳✳ ♦s ❞✐❛s ❡♥s♦❧❛r❛❞♦s✱ q✉❛♥❞♦ ♦ ❥♦✈❡♠ ❡ ❡❧❡❣❛♥t❡ ♣r♦❢❡ss♦r s❡ ❝❛s♦✉ ❝♦♠

❛ ❣r❛❝✐♦s❛ ♥❡t❛ ❞♦ ✜❧ós♦❢♦ ❍❡❣❡❧✧✳

◆❡ss❡ ♠❡s♠♦ ❛♥♦✱ ❑❧❡✐♥ ❢♦✐ ♥♦♠❡❛❞♦ ♣r♦❢❡ss♦r ♥❛ ❚❡❝❤♥✐s❝❤❡ ❍♦❝❤s❝❤✉❧❡✱ ❡♠ ▼✉♥✐q✉❡✱

♦♥❞❡ ♣❡r♠❛♥❡❝❡✉ ❛té ✶✽✽✵✱ q✉❛♥❞♦ ❢♦✐ ♥♦♠❡❛❞♦ ♣❛r❛ ✉♠❛ ❝❛❞❡✐r❛ ❞❡ ❣❡♦♠❡tr✐❛ ♥❛ ❯♥✐✈❡r✲

s✐❞❛❞❡ ❞❡ ▲❡✐♣③✐❣✳ ◆❛ r❡❢❡r✐❞❛ ✉♥✐✈❡rs✐❞❛❞❡✱ ❑❧❡✐♥ ❢✉♥❞♦✉ ♦ ■♥st✐t✉t♦ ❞❡ ▼❛t❡♠át✐❝❛✱ ♥♦ q✉❛❧

✜❝♦✉ ❛té ✶✽✽✻✳

❆ ♣❛rt✐r ❞❡ ✶✽✽✻✱ ❑❧❡✐♥ s❡ ❡st❛❜❡❧❡❝❡✉ ❞❡✜♥✐t✐✈❛♠❡♥t❡ ♥❛ ❝✐❞❛❞❡ ❞❡ ●ött✐♥❣❡♥ ❡ ❞❡❞✐❝♦✉✲s❡

❛ tr❛♥s❢♦r♠❛r ❡st❛ ❯♥✐✈❡rs✐❞❛❞❡ ♥♦ ❝❡♥tr♦ ♠✉♥❞✐❛❧ ❞❡ ✐♥✈❡st✐❣❛çã♦ ♠❛t❡♠át✐❝❛✱ ❞❡ ♠❛♥❡✐r❛

q✉❡ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ♠❛t❡♠át✐❝♦s ❞❡ ♣r✐♠❡✐r❛ ❧✐♥❤❛ ♣r♦❝✉r❛✈❛ ❡st❛ ✐♥st✐t✉✐çã♦ t❛♥t♦ ♣❛r❛

❡st✉❞❛r✱ q✉❛♥t♦ ♣❛r❛ ❝♦♥tr✐❜✉✐r ❝♦♠ s❡✉s t❛❧❡♥t♦s✳ ◆❡ss❡ s❡♥t✐❞♦✱ ❛ ❡s❝♦❧❛ ❞❡ ♠❛t❡♠át✐❝❛

❞❡ ●ött✐♥❣❡♥ t♦r♥♦✉✲s❡ ✉♠❛ ❞❛s ♠❛✐s ❢❛♠♦s❛s ❞♦s t❡♠♣♦s ♠♦❞❡r♥♦s✳

❙❡❣✉♥❞♦ ❊✈❡s ✭✷✵✵✹✮✱ ❡♥tr❡ ❡ss❡s ♠❛t❡♠át✐❝♦s ❡st❛✈❛♠ ❉❛✈✐❞ ❍✐❧❜❡rt ✭✶✽✻✷ ✲ ✶✾✹✸✮✱

❊❞♠✉♥❞ ▲❛♥❞❛✉ ✭✶✽✼✼ ✲ ✶✾✸✽✮✱ ❍❡r♠❛♥♥ ▼✐♥❦♦✇s❦✐ ✭✶✽✻✹ ✲ ✶✾✵✾✮✱ ❲✐❧❤❡❧♠ ❆❝❦❡r♠❛♥♥

✭✶✽✾✻ ✲ ✶✾✻✷✮✱ ❈♦♥st❛♥t✐♥ ❈❛r❛t❤é♦❞♦r② ✭✶✽✼✸ ✲ ✶✾✺✵✮✱ ❊r♥st ❩❡r♠❡❧♦ ✭✶✽✼✶ ✲ ✶✾✺✸✮✱ ❈❛r❧

❘✉♥❣❡ ✭✶✽✺✻ ✲ ✶✾✷✼✮✱ ❊♠♠② ◆♦❡t❤❡r ✭✶✽✽✷ ✲ ✶✾✸✺✮✱ ❘✐❝❤❛r❞ ❉❡❞❡❦✐♥❞ ✭✶✽✸✶ ✲ ✶✾✶✻✮✱ ▼❛①

❉❡❤♥ ✭✶✽✼✽ ✲ ✶✾✺✷✮✱ ❍❡r♠❛♥♥ ❲❡②❧ ✭✶✽✽✺ ✲ ✶✾✺✺✮✱ ❡♥tr❡ ♦✉tr♦s✳

❊♠ ✶✽✾✸✱ ❑❧❡✐♥ r❡❝❡❜❡✉ ❛ ♠❡❞❛❧❤❛ ▼♦r❣❛♥ ❞❛ ❙♦❝✐❡❞❛❞❡ ❞❡ ▼❛t❡♠át✐❝❛ ❞❡ ▲♦♥❞r❡s✳

◆❡st❡ ♠❡s♠♦ ❛♥♦✱ ❡❧❡ ❡ ♦✉tr♦s ❝♦♥s❡❣✉✐r❛♠ ❛❞♠✐t✐r ♠✉❧❤❡r❡s ♥❛ ❯♥✐✈❡rs✐❞❛❞❡ ❞❡ ●ött✐♥❣❡♥✱

❞❡♥tr❡ ❡st❛s ❡st❛✈❛ ❛ ❥♦✈❡♠ ✐♥❣❧❡s❛ ●r❛❝❡ ❊♠✐❧② ❈❤✐s❤♦❧♠ q✉❡ ❡♠ ✶✽✾✺ ❢♦✐ ❛ ♣r✐♠❡✐r❛ ♠✉❧❤❡r

❛ r❡❝❡❜❡r ✉♠ ❞♦✉t♦r❛❞♦ ♥❛ ❆❧❡♠❛♥❤❛✳ ❈❤✐s❤♦❧♠ ❢♦✐ ♣❛r❛ ●ött✐♥❣❡♥ ♣❡❧♦ ❢❛t♦ ❞❡ q✉❡ ♥❛s

❡s❝♦❧❛s ✐♥❣❧❡s❛s ♥ã♦ s❡ ❛❞♠✐t✐❛♠ ♠✉❧❤❡r❡s ♥♦s ❝✉rs♦s ❞❡ ♣ós✲❣r❛❞✉❛çã♦✳

❉✉r❛♥t❡ ♦ ♣❡rí♦❞♦ ❞❡ ✶✽✽✶ ❛ ✶✽✽✷✱ ❑❧❡✐♥ ✐♥✐❝✐♦✉ ✉♠❛ tr♦❝❛ ❞❡ ❝♦rr❡s♣♦♥❞ê♥❝✐❛s ❝♦♠

♦ ♠❛t❡♠át✐❝♦ ❢r❛♥❝ês ❏✉❧❡s ❍❡♥r✐ P♦✐♥❝❛ré ✭✶✽✺✹ ✲ ✶✾✶✷✮✱ ♣♦✐s ❛♠❜♦s tr❛❜❛❧❤❛✈❛♠ ❝♦♠

❢✉♥çõ❡s ❛✉t♦♠♦r❢❛s ❡ ❡♥tr❡ ❡❧❡s tr❛✈♦✉✲s❡ ✉♠❛ ❣r❛♥❞❡ r✐✈❛❧✐❞❛❞❡✱ ❝♦♥❢♦r♠❡ r❡❧❛t❛ ❑❧❡✐♥✿

❆ss✐♠ ♦s tr❛❜❛❧❤♦s ♣❡rt✐♥❡♥t❡s ❛ ❡st❡s t❡♠❛s✱ r❡♣r❡s❡♥t❛♠✱ s❡♠ s♦♠❜r❛ ❞❡ ❞ú✈✐❞❛✱ ♦ ♣♦♥t♦ ❞❡ ♣❛rt✐❞❛ ❞❛s ♣✉❜❧✐✲

❝❛çõ❡s ❞❡ P♦✐♥❝❛ré✳✳✳ ❊♠ ✶✽✽✵ ❛♣r❡s❡♥t♦✉ à ❆❝❛❞❡♠✐❛ ✉♠ tr❛❜❛❧❤♦ q✉❡ tr❛t❛ ❞❡ ❋✉♥çõ❡s ❆✉t♦♠♦r❢❛s✳ ❆ s❡❣✉✐r✱

❝♦♥t✐♥✉♦✉ ❡♥tã♦ t♦❞❛ ✉♠❛ ✈❡rt✐❣✐♥♦s❛ sér✐❡ ❞❡ ♣✉❜❧✐❝❛çõ❡s ♥♦s ❈♦♠♣t❡s ❘❡♥❞✉s ❞❡ ✶✽✽✶✳✳✳❀ só ♥❡ss❡ ❛♥♦ P♦✐♥❝❛ré

♣✉❜❧✐❝♦✉ ♥❛❞❛ ♠❡♥♦s q✉❡ tr❡③❡ ❝❛❞❡r♥♦s✱ ❝✉❥♦s r❡s✉❧t❛❞♦s ❢♦r❛♠ s✐♥t❡t✐③❛❞♦s ♥♦ ▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥✱ ✶✾✳ ❊♠

✶✽✽✶✱ ❡✉ ♠❡ ❞❡❞✐❝❛✈❛ ❛ ❡❧❛❜♦r❛r ✐❞é✐❛s ❜ás✐❝❛s ❞❛ t❡♦r✐❛ ❞❡ ❘✐❡♠❛♥♥✱ s♦❜r❡ ❛s ❋✉♥çõ❡s ❆❧❣é❜r✐❝❛s ❡ s✉❛s ✐♥t❡✲

❣r❛✐s✳✳✳ ✭s♦❜r❡ ❛s q✉❛✐s ❑❧❡✐♥ ♣✉❜❧✐❝♦✉ ❞✉❛s ♥♦t❛s ♥♦ ▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥✱ ✶✾ ❡ ✷✵✳ ◆✳ ❚✳✮✳ ◆ã♦ q✉❡r♦ ❛q✉✐

❡♥tr❛r ❡♠ ❞❡t❛❧❤❡s s♦❜r❡ ❛ ♣r✐♠❡✐r❛ ♥♦t❛✱ ♣♦ré♠✱ s❡♠ ♠❛✐♦r❡s ❞❡❧♦♥❣❛s✱ ❢❛❧❛r ❞❛ s❡❣✉♥❞❛✱ ♥❛ q✉❛❧ ♣✉❜❧✐q✉❡✐ ♦

❚❡♦r❡♠❛ ❋✉♥❞❛♠❡♥t❛❧ ❞♦ ❈❛s♦ ❞♦ ❈✐❝❧♦ ▲✐♠✐t❡✱ t❡♦r❡♠❛ q✉❡ ❡✉✱ ❞❡✈✐❞♦ ❛ s✉❛ s✐♥❣✉❧❛r s✐♠♣❧✐❝✐❞❛❞❡✱ ♦ ❝❤❛♠❡✐ ❞❡



✷✳✶ ❋❡❧✐① ❑❧❡✐♥ ✭✶✽✹✾ ✲ ✶✾✷✺✮ ✶✺

❚❡♦r❡♠❛ ❈❡♥tr❛❧ ❞♦ ❈✐❝❧♦ ▲✐♠✐t❡✱ ❡♠ ✈✐rt✉❞❡ ❞♦ q✉❛❧ t♦❞❛ s✉♣❡r❢í❝✐❡ ❞❡ ❘✐❡♠❛♥♥ ❝♦♠ ♣ ♠❡♥♦r ♦✉ ✐❣✉❛❧ ❛ ✷✱ s❡♠

♣♦♥t♦s ❞❡ r❛♠✐✜❝❛çõ❡s✱ s♦♠❡♥t❡ ♣♦❞❡ ✉♥✐❢♦r♠✐③❛r✲s❡ ❞❡ ✉♠❛ ❡ ❡ss❡♥❝✐❛❧♠❡♥t❡ ❞❡ ✉♠❛ ♠❛♥❡✐r❛✱ ♠❡❞✐❛♥t❡ ❢✉♥çõ❡s

❛✉t♦♠♦r❢❛s ❝♦♠ ❝✐❝❧♦ ❧✐♠✐t❡✳✳✳ ◆❛ ❞❡♠♦♥str❛çã♦ ❡st❛✈❛♠ s✉❜❥❛❝❡♥t❡s✳✳✳ ❡♥♦r♠❡s ❞✐✜❝✉❧❞❛❞❡s✳✳✳ s♦❜r❡t✉❞♦ ♣♦rq✉❡

♠❡ ❡♥❝♦♥tr❛✈❛ ❝♦♠ ❞❡✜❝✐ê♥❝✐❛s ❡♠ ♠❡✉s ❝♦♥❤❡❝✐♠❡♥t♦s ❡♠ t❡♦r✐❛s ❞❡ ❢✉♥çõ❡s✳✳✳ ■st♦ ♥ã♦ ♣ô❞❡ ♠❡ ✐♠♣❡❞✐r ❞❡

❢♦r♠✉❧❛r✱ ♥♦ ✈❡rã♦ ❞❡ ✶✽✽✷✱ ❛❧❣✉♥s t❡♦r❡♠❛s ❢✉♥❞❛♠❡♥t❛✐s✱ t♦❞❛✈✐❛ ♠❛✐s ❣❡r❛✐s✳✳✳ ❉✉r❛♥t❡ ❛s ❢ér✐❛s ❞❡ ♦✉t♦♥♦

❞❡ ✶✽✽✷✳✳✳ ♥❛s❝❡✉ ❛ ♠❡♠ór✐❛ ❞♦ ✈♦❧✉♠❡ ✷✶ ✭❞♦ ▼❛t❤❡♠❛t✐s❝❤❡ ❆♥♥❛❧❡♥✱ ◆✳ ❚✳✮ q✉❡ ✜❝♦✉ ❝♦♥❝❧✉í❞❛ ❡♠ ✻ ❞❡

♦✉t✉❜r♦ ❞❡ ✶✽✽✷✳ ▼❡s♠♦ q✉❡ ♠✉✐t❛s ❝♦✐s❛s ❡st✐✈❡ss❡♠ ✐♥❝♦♠♣❧❡t❛s✱ ❝♦♥t✉❞♦✱ ❡♠ ❣❡r❛❧✱ ❛ ❝♦♥str✉çã♦ ❞♦ r❛❝✐♦❝í♥✐♦

♣❡r♠❛♥❡❝❡ ❡ t❛♠♣♦✉❝♦ ❢♦✐ ♠♦❞✐✜❝❛❞❛ ♣❡❧♦s tr❛❜❛❧❤♦s ❞❡ P♦✐♥❝❛ré q✉❡ s❡ s✉❝❡❞❡r❛♠ ♥♦s ✈♦❧✳ ✶✱ ✸✱ ✹✱ ✺ ❞❛ ❡♥tã♦

r❡❝é♠ ❢✉♥❞❛❞❛ ❆❝t❛ ▼❛t❤❡♠❛t✐❝❛✳ ❉❡ ❢❛t♦✱ ❝♦♥s❡❣✉✐ ❛❞✐❛♥t❛r✲♠❡ ✉♠ ♣♦✉❝♦ ❛ P♦✐♥❝❛ré✳✳✳ ❖ ♣r❡ç♦ q✉❡ t✐✈❡ q✉❡

♣❛❣❛r ♣❡❧♦ ♠❡✉ tr❛❜❛❧❤♦ ❢♦✐✱ ♥❛ ✈❡r❞❛❞❡✱ ❡①tr❛♦r❞✐♥❛r✐❛♠❡♥t❡ ❛❧t♦✿ ❛ ❢❛❧ê♥❝✐❛ t♦t❛❧ ❞❛ ♠✐♥❤❛ s❛ú❞❡✳✳✳ ▼✐♥❤❛ ♣ró♣r✐❛

❛t✐✈✐❞❛❞❡ ♣r♦❞✉t✐✈❛ ♣❡ss♦❛❧✱ ♥♦ ❝❛♠♣♦ ❞❛ ▼❛t❡♠át✐❝❛ t❡ór✐❝❛✱ t❡r♠✐♥♦✉ ❡♠ ✶✽✽✷✳ ❚✉❞♦ ♦ q✉❡ ✈❡✐♦ ❛ s❡❣✉✐r✱ s❡

r❡❢❡r❡✱ ❛✐♥❞❛ q✉❡ ♥ã♦ s❡ tr❛t❡ ❞❡ s✐♠♣❧❡s r❡t♦q✉❡s ❞❡ ✉♠ t❡♠❛✱ ❛ ❞❡t❛❧❤❡s✳ ❉❡st❡ ♠♦❞♦ P♦✐♥❝❛ré t❡✈❡ ♦ ❝❛♠♣♦

❧✐✈r❡ ❡ ❛té ✶✽✽✹ ♣✉❜❧✐❝♦✉ ♥❛ ❆❝t❛ ▼❛t❤❡♠❛t✐❝❛ s❡✉s ❝✐♥❝♦ ❣r❛♥❞❡s tr❛❜❛❧❤♦s s♦❜r❡ ❛s ♥♦✈❛s ❢✉♥çõ❡s✳ ✭❑▲❊■◆ ❛♣✉❞

❇❊▲❚❘➹❖✱ ✷✵✵✶✱ ✶✸✲✶✹✮✳

❉❡✈✐❞♦ ❛♦ ❝♦♠♣r♦♠❡t✐♠❡♥t♦ ❞❡ s✉❛ s❛ú❞❡✱ ♣r♦✈♦❝❛❞♦ ♣❡❧♦ ❡①❝❡ss♦ ❞❡ tr❛❜❛❧❤♦✱ ❑❧❡✐♥

❛❞♦t♦✉ ✉♠ ♥♦✈♦ ♠ét♦❞♦ ❞❡ tr❛❜❛❧❤♦✱ ♥♦ q✉❛❧ ❡❧❡ ❛♣r❡s❡♥t❛✈❛ ❛s ✐❞é✐❛s ❡ ❛s ❞✐r❡tr✐③❡s ❣❡r❛✐s

❡ ❞❡✐①❛✈❛ ❛ ❝♦♥❝❧✉sã♦ ❡ ♣♦st❡r✐♦r❡s ♠♦❞✐✜❝❛çõ❡s ❛♦s s❡✉s ❝♦❧❛❜♦r❛❞♦r❡s ♠❛✐s ❥♦✈❡♥s✳ ❑❧❡✐♥

t✐♥❤❛ ✉♠ ♦❧❤❛r ❢❛♥tást✐❝♦ ♣❛r❛ ❞❡t❡❝t❛r ✉♠ ❥♦✈❡♠ t❛❧❡♥t♦ ♠❛t❡♠át✐❝♦✱ ♦ q✉❡ ❝❡rt❛♠❡♥t❡

❝♦♥tr✐❜✉✐✉ ♣❛r❛ ♦ s❡✉ ♣♦st❡r✐♦r s✉❝❡ss♦ ❡♠ ●ött✐♥❣❡♥✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛ ✉♠❛ ❝❛rt❛ q✉❡ ❑❧❡✐♥

❡♥✈✐♦✉ ❛♦ ♣❛✐ ❞❡ ❍✉r✇✐t③✱ ✉♠ t❛❧❡♥t♦s♦ ♠❛t❡♠át✐❝♦ ❥✉❞❡✉ q✉❡ ❡st✉❞♦✉ ❝♦♠ ❑❧❡✐♥ ❡♠ ▼✉✲

♥✐q✉❡✳ ◆❡st❛ ❝❛rt❛ ♦ ♠❛t❡♠át✐❝♦ ❡①♣r❡ss❛✈❛ s✉❛ ✈✐sã♦ s♦❜r❡ ♦ ❢✉t✉r♦ ❞♦ ❥♦✈❡♠✿

❆❝✐♠❛ ❞❡ t✉❞♦ q✉❡r♦ s❛❧✐❡♥t❛r q✉❡ ❡♥tr❡ ❛ t♦t❛❧✐❞❛❞❡ ❞♦s ❥♦✈❡♥s ❝♦♠ q✉❡♠ ❡✉ t❡♥❤♦ tr❛❜❛❧❤❛❞♦ ❛té ❛❣♦r❛ ♥ã♦

❤♦✉✈❡ ✉♠ t❛❧❡♥t♦ ♠❛t❡♠át✐❝♦ q✉❡ ❡s♣❡❝✐✜❝❛♠❡♥t❡ ♣♦❞❡r✐❛ s❡r ❝♦♠♣❛r❛❞♦ ❛♦ s❡✉ ✜❧❤♦✳ ❆ ♣❛rt✐r ❞❡ ❛❣♦r❛ ♦ s❡✉

✜❧❤♦ ✐rá ❞❡s❢r✉t❛r ❞❡ ✉♠❛ ❜r✐❧❤❛♥t❡ ❝❛rr❡✐r❛ ❝✐❡♥tí✜❝❛✱ ♦ q✉❡ é t❛♥t♦ ♠❛✐s ❝❡rt♦ ♣♦rq✉❡ s❡✉s ❞♦♥s ❡ ♣❡rs♦♥❛❧✐❞❛❞❡

sã♦ ❝♦♠❜✐♥❛❞♦s ❝♦♠ s✉❛s ❝❛r❛❝t❡ríst✐❝❛s ❛♠á✈❡✐s✳ ❖ ú♥✐❝♦ ♣♦♥t♦ ♣❡r✐❣♦s♦ é ❛ s✉❛ s❛ú❞❡✳ ❙❡✉ ✜❧❤♦ ♣r♦✈❛✈❡❧♠❡♥t❡

❥á ❤á ♠✉✐t♦ t❡♠♣♦ ❡♥❢r❛q✉❡❝❡✉✲s❡ ♣❡❧♦ ❡①❝❡ss♦ ❞❡ s❡✉s ❡st✉❞♦s✳✳✳ P❡r♠✐t❛♠✲♠❡ ❡♥❝❡rr❛r ❝♦♠ ❛s ❝♦♥✈✐❝çõ❡s q✉❡

♥✐♥❣✉é♠ s❡rá ♠❛✐s ❢❡❧✐③ q✉❡ ❡✉ q✉❛♥❞♦ ❛ s❛ú❞❡ ❞❡ s❡✉ ✜❧❤♦✳✳✳ ❬✈❪♦❧t❛r t♦t❛❧♠❡♥t❡✳ ❊✉ ♣r❡❝✐s♦ ♣r♦❢✉♥❞❛♠❡♥t❡ ❞❛

s✉❛ ❝♦❧❛❜♦r❛çã♦ ♣❛r❛ ♠✐♥❤❛ ú❧t✐♠❛ ✐♥✈❡st✐❣❛çã♦ ♠❛t❡♠át✐❝❛✳ ✭❑▲❊■◆ ❛♣✉❞ ❘❖❲❊✱ ✶✾✽✻✱ ✹✸✷✮✳

❉❡♥tr❡ ♦s ✐♥ú♠❡r♦s tr❛❜❛❧❤♦s ❞❡ ❑❧❡✐♥✱ ♦s ♠❛✐s ❝♦♥❤❡❝✐❞♦s sã♦ ♦s q✉❡ ✈❡rs❛♠ s♦❜r❡ ❛

●❡♦♠❡tr✐❛ ♥ã♦✲❊✉❝❧✐❞✐❛♥❛✱ ♦ ❧✐✈r♦ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ❡ ♦

❧✐✈r♦ Pr❡❧❡çõ❡s s♦❜r❡ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥♦ sé❝✉❧♦ ❳■❳✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✶✻

❖✉tr❛s ❝♦❧❛❜♦r❛çõ❡s ❞❡ ❑❧❡✐♥ ❛♦ ❧♦♥❣♦ ❞❡ s✉❛ ❝❛rr❡✐r❛ ❝♦♠♦ ♠❛t❡♠át✐❝♦ sã♦✿ ❞✐r❡çã♦ ❞♦

▼❛t❤❡♠❛t✐s❝❤❡♥ ❆♥♥❛❧❡♥✱ ❝r✐❛çã♦ ❡ ❞✐r❡çã♦ ❞❛ ❈♦♠✐ssã♦ ❆❧❡♠ã ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛

❡ ❞❛s ❈✐ê♥❝✐❛s✱ ❡♠ ✶✾✵✼✱ ❡ ❝r✐❛çã♦ ❞❛ ❈♦♠✐ssã♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛

✭■▼❯❑✮✳

P♦❞❡♠♦s s❛❧✐❡♥t❛r ❛q✉✐ q✉ã♦ ❣r❛♥❞❡ ❢♦r❛♠ ❛s ❝♦♥tr✐❜✉✐çõ❡s ❞❡ ❋❡❧✐① ❑❧❡✐♥ ❝♦♠♦ Pr♦❢❡ss♦r✳

❇♦②❡r ✭✷✵✵✸✮ s❛❧✐❡♥t♦✉ q✉❡ ✧✳✳✳ ♥ã♦ ❡①✐st✐r❛ ♣r♦❢❡ss♦r tã♦ ✐♥✢✉❡♥t❡✱ ♣♦✐s ❛❧é♠ ❞❡ ❞❛r ❛✉❧❛s

❡♥t✉s✐❛s♠❛♥t❡s✱ ❑❧❡✐♥ s❡ ♣r❡♦❝✉♣❛✈❛ ❝♦♠ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ❡♠ ♠✉✐t♦s ♥í✈❡✐s ❡ ❡①❡r❝❡✉

❢♦rt❡ ✐♥✢✉ê♥❝✐❛ ❡♠ ❝ír❝✉❧♦s ♣❡❞❛❣ó❣✐❝♦s✳✧

❊♠ ✶✽✽✺ ❢♦✐ ❡❧❡✐t♦ ♠❡♠❜r♦ ❞❛ ❘♦②❛❧ ❙♦❝✐❡t②✳ ❏á ❡♠ ✶✾✶✷ r❡❝❡❜❡ ❛ ▼❡❞❛❧❤❛ ❈♦♣❧❡② ❞❛

❘♦②❛❧ ❙♦❝✐❡t②✳

❑❧❡✐♥ ♠♦rr❡✉ ❡♠ ✷✷ ❞❡ ❥✉♥❤♦ ❞❡ ✶✾✷✺ ❡♠ ●ött✐♥❣❡♥✱ ♥❛ ❆❧❡♠❛♥❤❛✳

✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦

❆ ♣r✐♠❡✐r❛ ❡❞✐çã♦ ❞❛ ❝♦❧❡çã♦ ❊❧❡♠❡♥t❛r♠❛t❤❡♠❛t✐❦ ✈♦♥ ❤ö❤❡r❡♥ ❙t❛♥❞♣✉♥❦t❡ ❛✉s ✭▼❛t❡✲

♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦✮✱ ❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋❡❧✐① ❑❧❡✐♥✱ ❢♦✐

♣✉❜❧✐❝❛❞❛ ♥♦ ❛♥♦ ❞❡ ✶✾✵✽✱ ❡♠ ●ött✐♥❣❡♥✳ ➱ ❢r✉t♦ ❞❛ ♣❛rt✐❝✐♣❛çã♦ ❞❡ss❡ ♠❛t❡♠át✐❝♦ ❡♠

❡♥❝♦♥tr♦s✱ ❝♦♥❣r❡ss♦s ❡ ❛✉❧❛s ❞✐r✐❣✐❞❛s ❛ ♣r♦❢❡ss♦r❡s✳ ❖ ❧✐✈r♦ t❛♠❜é♠ ❢♦✐ ❡❧❛❜♦r❛❞♦ ❛ ♣❛rt✐r ❞❛

❛♥á❧✐s❡ ❞♦ ♣❛♣❡❧ ❞❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s ❡ s✉♣❡r✐♦r❡s ♥♦s ♣r♦❝❡ss♦s ❞❡ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✳

❚r❛t❛✲s❡ ❞❡ ✉♠❛ ❝♦❧❡çã♦ ❞❡ ❧✐✈r♦s ❞❡st✐♥❛❞❛ ❛ ♣r♦❢❡ss♦r❡s✳ ❉✐✈✐❞✐❞❛ ❡♠ três ✈♦❧✉♠❡s✿ ❱♦❧✉♠❡

■ ✲ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡✱ ❱♦❧✉♠❡ ■■ ✲ ●❡♦♠❡tr✐❛✱ ❱♦❧✉♠❡ ■■■ ✲ Pr❡❝✐sõ❡s ❡ ❛♣r♦①✐♠❛çõ❡s

♠❛t❡♠át✐❝❛s✳

❆s ❡❞✐çõ❡s ❡♠ ❛❧❡♠ã♦✱ ❞♦s ✈♦❧✉♠❡s ❞❡st❛ ❝♦❧❡çã♦✱ ❢♦r❛♠ ♣✉❜❧✐❝❛❞❛s ❛ ♣❛rt✐r ❞❡ ✶✾✵✷✿

❱♦❧✉♠❡ ■ ✲ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡ ✭✶❛ ❡❞✐çã♦✱ ✶✾✵✽❀ ✷❛ ❡❞✐çã♦✱ ✶✾✶✶❀ ✸❛ ❡❞✐çã♦✱

✶✾✷✹❀ ✹❛ ❡❞✐çã♦✱ ✶✾✸✸❀ ❘❡✐♠♣r❡ssã♦ ❞❛ ✹❛ ❡❞✐çã♦ ❡♠ ✶✾✻✽✮❀ ❱♦❧✉♠❡ ■■ ✲ ●❡♦♠❡tr✐❛ ✭✶❛❡❞✐çã♦✱

✶✾✵✾❀ ✷❛ ❡❞✐çã♦✱ ✶✾✶✹❀ ✸❛ ❡❞✐çã♦✱ ✶✾✷✺❀ ❘❡✐♠♣r❡ssã♦ ❞❛ ✸❛ ❡❞✐çã♦ ❡♠ ✶✾✻✽✮ ❡ ❱♦❧✉♠❡ ■■■ ✲

Pr❡❝✐sõ❡s ❡ ❛♣r♦①✐♠❛çõ❡s ♠❛t❡♠át✐❝❛s ✭✶❛ ❡❞✐çã♦✱ ✶✾✵✷❀ ✷❛ ❡❞✐çã♦✱ ✶✾✵✼❀ ✸❛ ❡❞✐çã♦✱ ✶✾✷✽❀

❘❡✐♠♣r❡ssã♦ ❞❛ ✸❛ ❡❞✐çã♦ ❡♠ ✶✾✻✽✮

❆ ♣❛rt✐r ❞❛ t❡r❝❡✐r❛ ❡❞✐çã♦ ❛❧❡♠ã✱ ❞❡ss❛ ❝♦❧❡çã♦✱ ❢♦r❛♠ ❢❡✐t❛s ❞✉❛s tr❛❞✉çõ❡s ✐♥❣❧❡s❛s

❞♦s ✈♦❧✉♠❡s ■ ❡ ■■✳ ❊st❛s tr❛❞✉çõ❡s✱ s✉❣❡r✐❞❛ ♣❡❧♦ ♣r♦❢❡ss♦r ❈♦✉r❛♥t ❞❛ ◆❡✇ ❨♦r❦ ❯♥✐✈❡rs✐t②✱

❡①❡❝✉t❛❞❛ ♣♦r ❊✳ ❘✳ ❍❡❞r✐❝❦ ❡ ❈✳ ❆✳ ◆♦❜❧❡✱ ❢♦r❛♠ ♣✉❜❧✐❝❛❞❛s✱ ❡♠ ✶✾✸✷ ✭✶❛ ❡❞✐çã♦✮✱ ♣❡❧❛ ❚❤❡



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✶✼

▼❛❝♠✐❧❧❛♥ ❈♦♠♣❛♥② ❡✱ ❡♠ ✶✾✸✾ ✭✷❛ ❡❞✐çã♦✮✱ ♣❡❧❛ ❉♦✈❡r P✉❜❧✐❝❛t✐♦♥s✳ ❊st❡ ❧✐✈r♦ ❢♦✐ ❡s❝r✐t♦

❡s♣❡❝✐❛❧♠❡♥t❡ ♣❛r❛ ❥♦✈❡♥s ♣r♦❢❡ss♦r❡s ❞❡ ♠❛t❡♠át✐❝❛✳

❙❡❣✉♥❞♦ ❇❡❧trã♦ ✭✷✵✵✶✮✱ ♥❡st❛ ♦❜r❛ ❑❧❡✐♥ ❛♣r❡s❡♥t❛ ♦s ❝♦♥t❡ú❞♦s ✐♥✐❝✐❛♥❞♦ ❝♦♠ ✉♠❛

❛❜♦r❞❛❣❡♠ ❤✐stór✐❝❛ ❡ ♠♦str❛ q✉❡ ♦ tr❛❜❛❧❤♦ ❞❡ ❣r❛♥❞❡s ♠❛t❡♠át✐❝♦s s✉r❣❡✱ ♥❛ ♠❛✐♦r✐❛ ❞❛s

✈❡③❡s✱ ♣♦r ✉♠❛ ✐♥t✉✐çã♦✳ ❚❛♠❜é♠ ❢❛③ ❝♦♠❡♥tár✐♦s ❞❡ ❝♦♠♦ ❡ss❡s ❛ss✉♥t♦s sã♦ tr❛t❛❞♦s ♥❛

❡s❝♦❧❛✱ ♠❡♥❝✐♦♥❛ ❡ s✉❣❡r❡ ❜✐❜❧✐♦❣r❛✜❛s✳

❖ ♣r✐♠❡✐r♦ ✈♦❧✉♠❡ ❢♦✐ ❞✐✈✐❞✐❞♦ ❡♠ três ♣❛rt❡s✳ ❆ ♣r✐♠❡✐r❛✱ r❡❧❛t✐✈❛ ❛♦ ❡st✉❞♦ ❞❡ ❆r✐t♠ét✐❝❛✱

❛♣r❡s❡♥t❛ ✉♠ ❡s❜♦ç♦ s♦❜r❡ ♦ ❝♦♥❝❡✐t♦ ❞❡ ♥ú♠❡r♦ ❡ s✉❛s ❣❡♥❡r❛❧✐③❛çõ❡s✱ ❝♦♠♣❧❡♠❡♥t❛❞♦

♣♦r ✉♠❛ ❞❡t❛❧❤❛❞❛ ❞❡s❝r✐çã♦ ❞❛ ♠áq✉✐♥❛ ❞❡ ❝❛❧❝✉❧❛r ❇r✉♥❣s✇✐❣❛✳ ◆♦ ❧✐✈r♦✱ ❑❧❡✐♥ ❞✐s❝✉t❡

t❛♠❜é♠ ❛s ♣r♦♣r✐❡❞❛❞❡s ❡s♣❡❝✐❛✐s ❞♦s ♥ú♠❡r♦s ✐♥t❡✐r♦s✱ ❜❡♠ ❝♦♠♦ ❞♦s ♥ú♠❡r♦s ❝♦♠♣❧❡①♦s✱

❝♦♠ ê♥❢❛s❡ ♥♦s q✉❛t❡r♥✐♦♥s✳ ❆ s❡❣✉♥❞❛ ♣❛rt❡ tr❛t❛ ❞♦ ❡st✉❞♦ ❞❛ á❧❣❡❜r❛✱ ♦♥❞❡ ❑❧❡✐♥ ❡♥❢❛t✐③❛

♦ ❡st✉❞♦ ❞❛s ❡q✉❛çõ❡s ❞❡ ❝♦❡✜❝✐❡♥t❡s ❡ r❛í③❡s r❡❛✐s✱ ❜❡♠ ❝♦♠♦ ❞❛s ❡q✉❛çõ❡s ♥♦ ❝❛♠♣♦ ❞♦s

♥ú♠❡r♦s ❝♦♠♣❧❡①♦s✱ ♦♥❞❡ é ❞✐s❝✉t✐❞♦ ❛ s♦❧✉çã♦ ❞❡ ❡q✉❛çõ❡s ❛❧❣é❜r✐❝❛s✱ r❡❧❛t✐✈❛s ❛ ❣r✉♣♦s

❞❡ ❡q✉❛çõ❡s ❞❡ ❣r❛✉ ♥ ♥ã♦ s✉♣❡r✐♦r ❛ ✹✳ ❏á ❛ t❡r❝❡✐r❛ ❞✐s❝♦rr❡ s♦❜r❡ ♦ ❡st✉❞♦ ❞❡ ❆♥á❧✐s❡ ❡

tr❛t❛ ❞❡ q✉❡stõ❡s r❡❢❡r❡♥t❡s ❛ ❢✉♥çõ❡s ❧♦❣❛rít♠✐❝❛s ❡ ❡①♣♦♥❡♥❝✐❛✐s✱ ✐♥❝❧✉✐♥❞♦ ❡st✉❞♦ ❤✐stór✐❝♦ ❡

❡①♣❧✐❝❛çõ❡s ❞❡ t❛❜❡❧❛s✳ ▼♦str❛ t❛♠❜é♠ ❛ r❡❧❛çã♦ ❡♥tr❡ ❡ss❡s ❞♦✐s t✐♣♦s ❞❡ ❢✉♥çõ❡s✳ ❆♣r❡s❡♥t❛

✉♠ ❝❛♣ít✉❧♦ s♦❜r❡ ❢✉♥çõ❡s tr✐❣♦♥♦♠étr✐❝❛s ❡ ✉♠ ❝❛♣ít✉❧♦ s♦❜r❡ ❝á❧❝✉❧♦✱ q✉❡ ✐♥❝❧✉✐ ♦ ❡st✉❞♦ ❞❡

❞❡r✐✈❛❞❛✱ ✐♥t❡❣r❛❧ ❡ ❝rít✐❝❛s r❡❧❛❝✐♦♥❛❞❛s às sér✐❡s ❞❡ ❚❛②❧♦r✳ ❊st❡ ✈♦❧✉♠❡ tr❛③ ✉♠ ❛♣ê♥❞✐❝❡

q✉❡ ❢♦r♥❡❝❡ ✉♠❛ ♣r♦✈❛ ❞❡t❛❧❤❛❞❛ ❞❛ tr❛♥s❝❡♥❞ê♥❝✐❛ ❞♦s ♥ú♠❡r♦s π ❡ e✱ ❡ ✉♠❛ ✐♥tr♦❞✉çã♦ à

t❡♦r✐❛ ❞♦s ❝♦♥❥✉♥t♦s✳

❖ s❡❣✉♥❞♦ ✈♦❧✉♠❡✱ s♦❜r❡ ●❡♦♠❡tr✐❛✱ é ❞✐✈✐❞✐❞♦ ❡♠ três ❝❛♣ít✉❧♦s✱ ♦♥❞❡ ♦ ♣r✐♠❡✐r♦ tr❛t❛

❞❛s ❞❡✜♥✐çõ❡s ❞❛s ✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s ♠❛✐s s✐♠♣❧❡s✱ ♥♦ q✉❛❧ ❑❧❡✐♥ ❡♥❢❛t✐③❛ ❛ ✐♠♣♦rtâ♥❝✐❛

❞♦ ❡st✉❞♦ ❞❡ ♠❛tér✐❛s ❢✉♥❞❛♠❡♥t❛✐s ❝♦♠♦ ♠❛tr✐③❡s✱ ❞❡t❡r♠✐♥❛♥t❡s✱ ❞✉❛❧✐❞❛❞❡ ❡ ✈❡t♦r❡s✳

❖ s❡❣✉♥❞♦ ❝❛♣ít✉❧♦ ❞✐s❝✉t❡ q✉❡stõ❡s r❡❧❛t✐✈❛s ❛ tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s✳ ❊ ♦ t❡r❝❡✐r♦

❝❛♣ít✉❧♦ tr❛t❛ ❞❛ s✐st❡♠❛t✐③❛çã♦ ❡ ❞♦s ❢✉♥❞❛♠❡♥t♦s ❞❛ ❣❡♦♠❡tr✐❛✳ ❆♦ ✜♥❛❧ ❞❛ ❞✐s❝✉ssã♦ s♦❜r❡

♦s ❢✉♥❞❛♠❡♥t♦s ❞❛ ❣❡♦♠❡tr✐❛✱ ❡❧❡ tr❛③ ✉♠❛ ✐♥t❡r❡ss❛♥t❡ ❡①♣❧✐❝❛çã♦ s♦❜r❡ ✧❖s ❊❧❡♠❡♥t♦s✧❞❡

❊✉❝❧✐❞❡s✱ ❝♦♠ ❡st✐♠❛t✐✈❛s ❞❡ s❡✉ ❧✉❣❛r ♥❛ ❤✐stór✐❛ ❡ ❞❡ s✉❛ ✐♠♣♦rtâ♥❝✐❛ ❝✐❡♥tí✜❝❛✳ ❊ss❡

✈♦❧✉♠❡ tr❛③ ✉♠ ❛♣ê♥❞✐❝❡ s♦❜r❡ ♦ ❡♥s✐♥♦ ❞❛ ❣❡♦♠❡tr✐❛ q✉❡ ❛♣r❡s❡♥t❛ ✉♠❛ ❞✐s❝✉ssã♦ s♦❜r❡

♦s ❢✉♥❞❛♠❡♥t♦s ❤✐stór✐❝♦s✱ ❛s ❝♦♥tr❛♣♦s✐çõ❡s ❞❛s ❡①✐❣ê♥❝✐❛s ♠♦❞❡r♥❛s ❡ ❛❧❣✉♠❛s ❝rít✐❝❛s à

♣❡❞❛❣♦❣✐❛ tr❛❞✐❝✐♦♥❛❧✱ ❜❡♠ ❝♦♠♦ ❛♦ ❡♥s✐♥♦ ♥❛ ■♥❣❧❛t❡rr❛✱ ❋r❛♥ç❛✱ ■tá❧✐❛ ❡ ❆❧❡♠❛♥❤❛✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✶✽

✷✳✷✳✶ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ❆r✐t✲

♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡

◆❡st❛ s❡çã♦ ❞❡s❝r❡✈❡r❡♠♦s ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ❝♦♥t✐❞♦s ♥♦ ✈♦❧✉♠❡ ■ ✲ ▼❛t❡♠át✐❝❛

❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦✿ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡✳ ◆♦ss♦ ♦❜❥❡t✐✈♦ é

♠♦str❛r ❝♦♠♦ ❑❧❡✐♥ ❛♣r❡s❡♥t❛ ❡ ❞✐s❝✉t❡ ❡ss❡s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✳

❊♠ s✉❛ ❞✐ss❡rt❛çã♦ ❞❡ ♠❡str❛❞♦ ❋❡❧✐① ❑❧❡✐♥✿ ❯♠❛ ✈✐sã♦ ❞♦ ❝á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧ ♥♦ ❡♥s✐♥♦

♠é❞✐♦✱ ❛ ♣❡sq✉✐s❛❞♦r❛ ▼❛r✐❛ ❊❧✐ P✉❣❛ ❇❡❧trã♦ ✭✷✵✵✶✮ ❝♦❧♦❝❛ q✉❡✱ ♥❡st❛ ♦❜r❛✱ ❑❧❡✐♥ ✧❛♣r❡✲

s❡♥t❛ ❛ ❡✈♦❧✉çã♦ ❤✐stór✐❝❛ ❞❡ ❝❛❞❛ tó♣✐❝♦✧✳ ❑❧❡✐♥ ❛❝r❡❞✐t❛✈❛ q✉❡ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛

❞❡✈❡r✐❛ ♣❛rt✐r ❞❛ ❤✐stór✐❛ ❞♦ ❝♦♥❝❡✐t♦ ❛ s❡r ❡st✉❞❛❞♦ ❡✱ ❛ ♣❛rt✐r ❞✐ss♦✱ ♦ ❛❧✉♥♦ ✐r✐❛ ❝♦♥str✉✐r

✐♥t✉✐t✐✈❛♠❡♥t❡ ♦s ❝♦♥❝❡✐t♦s ❢♦r♠❛✐s ❞❡ss❡ ❝♦♥❝❡✐t♦✳ ❑❧❡✐♥✱ ♥❡ss❛ ♦❜r❛✱ ✐♥❞✐❝❛ ❜✐❜❧✐♦❣r❛✜❛s q✉❡

♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ♣❡❧♦s ♣r♦❢❡ss♦r❡s ❝♦♠♦ ❢♦♥t❡s ❞❡ ❛✉①í❧✐♦ ♥♦ tr❛❜❛❧❤♦ ❡♠ s❛❧❛ ❞❡ ❛✉❧❛✳

❖ ✈♦❧✉♠❡ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ➪❧❣❡❜r❛✱ ❆r✐t♠ét✐❝❛ ❡

❆♥á❧✐s❡✱ ❝♦♠♣♦st♦ ❞❡ ✸✷✽ ♣á❣✐♥❛s✱ tr❛③ ❛ss✉♥t♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦s t❡♠❛s ❝♦♥❥✉♥t♦s ♥✉♠ér✐❝♦s

❡ s✉❛s ♣r♦♣r✐❡❞❛❞❡s✱ ❡s♣❡❝✐❛❧♠❡♥t❡ ♥ú♠❡r♦s ✐rr❛❝✐♦♥❛✐s✱ ♣r♦♣r✐❡❞❛❞❡s ❞❡ ♣r✐♠♦s✱ ❧♦❣❛r✐t♠♦s

❡ ❢✉♥çõ❡s ❡①♣♦♥❡♥❝✐❛✐s✱ ❝♦♥t✐♥✉✐❞❛❞❡ ❡ ❞✐❢❡r❡♥❝✐❛❜✐❧✐❞❛❞❡ ❞❡ ❢✉♥çõ❡s✱ ♥ú♠❡r♦s ❝♦♠♣❧❡①♦s ❡

❡q✉❛çõ❡s ♥♦ ❝❛♠♣♦ ❞♦s ♥ú♠❡r♦s ❝♦♠♣❧❡①♦s✱ ❜❡♠ ❝♦♠♦ ❡q✉❛çõ❡s ❞❡ ❝♦❡✜❝✐❡♥t❡s ❡ r❛í③❡s

r❡❛✐s✳ ❋✐♥❛❧✐③❛ ❝♦♠ ✉♠ ❛♣ê♥❞✐❝❡ ❞❡st✐♥❛❞♦ ❛ tr❛t❛r ❞❛ ❡①✐stê♥❝✐❛ ❞♦ ♥ú♠❡r♦ π ❡ ❡ s✉❛s

❝❛r❛❝t❡ríst✐❝❛s tr❛♥s❝❡♥❞❡♥t❛✐s✱ ❜❡♠ ❝♦♠♦ ❞❛ ❚❡♦r✐❛ ❞♦s ❝♦♥❥✉♥t♦s✳

❆ ♣r✐♠❡✐r❛ ♣❛rt❡ ❞❡ss❡ ❧✐✈r♦✱ ❞❡st✐♥❛❞❛ à ❆r✐t♠ét✐❝❛✱ ❢♦✐ ❞✐✈✐❞✐❞❛ ❡♠ três ❝❛♣ít✉❧♦s✿ ♦

❝❛♣ít✉❧♦ ■ tr❛t❛ ❞♦s ♥ú♠❡r♦s ♥❛t✉r❛✐s✱ ♦ s❡❣✉♥❞♦ ❝❛♣ít✉❧♦ ❞✐s❝✉t❡ ❆s ♣r✐♠❡✐r❛s ❣❡♥❡r❛❧✐③❛çõ❡s

❞♦ ❝♦♥❝❡✐t♦ ❞❡ ♥ú♠❡r♦✱ ♦ t❡r❝❡✐r♦ ❝❛♣ít✉❧♦ tr❛t❛ ❉❛s ♣r♦♣r✐❡❞❛❞❡s ❡s♣❡❝✐❛✐s ❞♦s ♥ú♠❡r♦s

✐♥t❡✐r♦s✱ ❡ ♦ ❝❛♣ít✉❧♦ ■❱ ❞♦s ◆ú♠❡r♦s ❝♦♠♣❧❡①♦s✳

❆ s❡❣✉♥❞❛ ♣❛rt❡ ❞❡ss❛ ♦❜r❛ é r❡s❡r✈❛❞❛ à ➪❧❣❡❜r❛✳ ▲♦❣♦ ❡♠ s❡✉ ✐♥í❝✐♦✱ ❑❧❡✐♥ ❛♣r❡s❡♥t❛

❛❧❣✉♠❛s r❡❢❡rê♥❝✐❛s ❜✐❜❧✐♦❣rá✜❝❛s q✉❡ ♣♦❞❡rã♦ ❛❥✉❞❛r ♦ ♣r♦❢❡ss♦r ❡♠ ❛s♣❡❝t♦s r❡❧❛❝✐♦♥❛❞♦s

à á❧❣❡❜r❛ ❡ ❧❡♠❜r❛ q✉❡ ✧♦ ♦❜❥❡t✐✈♦ ❞♦ ❝✉rs♦ ♥ã♦ é ❛♣r❡s❡♥t❛r ✉♠❛ ❡①♣♦s✐çã♦ s✐st❡♠át✐❝❛ ❡

s✐♠ tr❛t❛r ❞❡ ✉♠❛ ♣❛rt❡ ♣♦✉❝♦ ❛♣r❡❝✐❛❞❛ ❬❛ á❧❣❡❜r❛❪✱ ❝♦♥t✉❞♦ ❞❡ ❡①tr❡♠❛ ✐♠♣♦rtâ♥❝✐❛ ♣❡❧❛

r❡❧❛çã♦ í♥t✐♠❛ q✉❡ t❡♠ ❝♦♠ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✧✳ ❖ ❝❛♣ít✉❧♦ ■ é ❞❡❞✐❝❛❞♦ ❛♦ t❡♠❛

❊q✉❛çõ❡s ❞❡ ❝♦❡✜❝✐❡♥t❡s ❡ r❛í③❡s r❡❛✐s✱ ❡ ♦ ❝❛♣ít✉❧♦ ■■ ❞❡st✐♥❛✲s❡ ❛ tr❛t❛r ❞❛s ❊q✉❛çõ❡s ♥♦

❝❛♠♣♦ ❞♦s ♥ú♠❡r♦s ❝♦♠♣❧❡①♦s✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✶✾

❋✐❣✉r❛ ✷✳✷✿ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ❱♦❧✉♠❡ ■✿ ❆r✐t♠ét✐❝❛✱
➪❧❣❡❜r❛ ❡ ❆♥á❧✐s❡ ✲ ❆✉❧❛s ♣r♦❢❡r✐❞❛s ♥♦ s❡♠❡str❡ ❞❡ ✐♥✈❡r♥♦ ✶✾✵✼✲✶✾✵✽ ♣♦r ❋✳ ❑❧❡✐♥ ✲ ❖r❣❛✲
♥✐③❛❞❛s ♣♦r ❊✳ ❍❡❧❧✐♥❣❡r ✲ ▲❡✐♣③✐❣ ✶✾✵✽✳ ❊♠ ❝♦♥s✐❣♥❛çã♦ ♣♦r ❇✳ ●✳ ❚❡✉❜♥❡r✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✷✵

❋✐❣✉r❛ ✷✳✸✿ ❋❡❧✐① ❑❧❡✐♥ ✲ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ◗✉❛rt❛
❡❞✐çã♦ ✲ Pr✐♠❡✐r♦ ✈♦❧✉♠❡ ✲ ❆r✐t♠ét✐❝❛✲➪❧❣❡❜r❛✲❆♥á❧✐s❡ ✲ ♦r❣❛♥✐③❛❞♦ ♣♦r ❊✳ ❍❡❧❧✐♥❣❡r ✲ ❡❞✐çã♦
✜♥❛❧ ❡ ❝♦♠❡♥tár✐♦s ♣♦r ❋❘✳ ❙❡②❢❛rt❤ ✲ ❘❡✐♠♣r❡ssã♦ ✶✾✻✽ ✲ ❝♦♠ ✶✷✺ ✐❧✉str❛çõ❡s ✲ ❇❡r❧✐♥ ✲
❡❞✐t♦r❛ ❞❡ ❏✉❧✐✉s ❙♣r✐♥❣❡r ✶✾✸✸✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✷✶

❆ t❡r❝❡✐r❛ ♣❛rt❡ ❞❡ss❡ ❧✐✈r♦ é ❞❡❞✐❝❛❞❛ à ❛♥á❧✐s❡✳ ❖ ❛✉t♦r✱ ♥♦ ♣r✐♠❡✐r♦ ❝❛♣ít✉❧♦✱ ❞✐s❝✉t❡

❖ ❧♦❣❛r✐t♠♦ ❡ ❛ ❢✉♥çã♦ ❡①♣♦♥❡♥❝✐❛❧✱ ♥♦ s❡❣✉♥❞♦ ❝❛♣ít✉❧♦ tr❛t❛ ❞❛s ❋✉♥çõ❡s ❣♦♥✐♦♠étr✐❝❛s✱

❡ ♥♦ ❝❛♣ít✉❧♦ ■■■ ♠♦str❛ ♦ ❈á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧ ♣r♦♣r✐❛♠❡♥t❡ ❞✐t♦✳

◆♦s ❛♣ê♥❞✐❝❡s✱ ❑❧❡✐♥ ❞✐s❝✉t❡ ✐♥✐❝✐❛❧♠❡♥t❡ s♦❜r❡ ❛ ❚r❛♥s❝❡♥❞ê♥❝✐❛ ❞❡ π ❡ ❡✳ P♦st❡r✐♦r♠❡♥t❡

tr❛t❛ ❞♦ tó♣✐❝♦ ❚❡♦r✐❛ ❞♦s ❝♦♥❥✉♥t♦s✱ ♦♥❞❡ ❡①♣õ❡ s♦❜r❡ ♣♦tê♥❝✐❛ ❞♦s ❝♦♥❥✉♥t♦s ❡ ♦r❞❡♥❛çã♦

❞♦s ❡❧❡♠❡♥t♦s ❞❡ ✉♠ ❝♦♥❥✉♥t♦✳

◆❡st❡ ✈♦❧✉♠❡✱ ♦ ❛✉t♦r ✈❛❧♦r✐③❛ ❛s♣❡❝t♦s ❤✐stór✐❝♦s ❞♦s ❝♦♥❝❡✐t♦s ❡st✉❞❛❞♦s✱ ❛♣r❡s❡♥t❛

❡①❡♠♣❧♦s ❡ ❛♣❧✐❝❛çõ❡s✱ s❡♠♣r❡ ❞✐r❡❝✐♦♥❛❞♦s ❛ ♦✉tr♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✱ s❡♠ s❡ ♣r❡♦✲

❝✉♣❛r ❝♦♠ ♣r♦❜❧❡♠❛s ❞♦ ❝♦t✐❞✐❛♥♦✳ ◆ã♦ ❛♣r❡s❡♥t❛ ♣r♦✈❛s ❞❡❞✉t✐✈❛s✱ ❧✐♠✐t❛♥❞♦ ♦ ❡st✉❞♦

❛ s✐♠♣❧❡s ❛♣r❡s❡♥t❛çã♦ ❞✐r❡t❛ ❞❡ r❡s✉❧t❛❞♦s✱ ❝♦♠ ♣♦✉❝❛s ❡①♣❧✐❝❛çõ❡s ❞❡ t❡♦r❡♠❛s ❡ s✉❛s

❞❡♠♦♥str❛çõ❡s✳

✷✳✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦✲

♠❡tr✐❛

◆❡st❛ s❡çã♦✱ ❛♣ós ✉♠❛ ❜r❡✈❡ ❛♣r❡s❡♥t❛çã♦ ❞♦ ❧✐✈r♦ ❞❡ ●❡♦♠❡tr✐❛ ❞❛ sér✐❡ ▼❛t❡♠át✐❝❛

❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦✱ ♠♦str❛r❡♠♦s ❝♦♠♦ ❋❡❧✐① ❑❧❡✐♥ ✉t✐❧✐③❛ ❛ ❣❡♦♠❡tr✐❛

❛♥❛❧ít✐❝❛✱ ♠❛✐s ❡s♣❡❝✐✜❝❛♠❡♥t❡ ❛ t❡♦r✐❛ ❞❡ ❞❡t❡r♠✐♥❛♥t❡s✱ ❝♦♠♦ ❢❡rr❛♠❡♥t❛ ♣❛r❛ tr❛❜❛❧❤❛r

❛s ♥♦çõ❡s ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✳

◆♦ ♣r❡❢á❝✐♦ ❞♦ ❧✐✈r♦ ▼❛t❡♠át✐❝❛ ❡❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛

❑❧❡✐♥ ❝♦❧♦❝❛ q✉❡ ❡st❡ ❧✐✈r♦ é ✉♠ ❝♦♠♣❧❡♠❡♥t♦ ❞❡ s❡✉ ❧✐✈r♦ ❡❞✐t❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡ ▼❛t❡♠át✐❝❛

❡❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ❆r✐t♠ét✐❝❛✱ á❧❣❡❜r❛ ❡ ❛♥á❧✐s❡✳ ❖ ❛✉t♦r ❡♥❢❛t✐③❛

q✉❡ ✧❬♣r♦❝✉r❛ ❞❛r❪ ✉♠❛ ✬✈✐sã♦ ❝♦♠♣❧❡t❛✬ ❞♦ ❝❛♠♣♦ ❞❛ ❣❡♦♠❡tr✐❛✱ ❞❡ t❛❧ ❛♠♣❧✐t✉❞❡ q✉❛♥t♦

❡✉ ❞❡s❡❥❛r✐❛ q✉❡ ❝❛❞❛ ♣r♦❢❡ss♦r ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ t✐✈❡ss❡✧✭❑▲❊■◆✱✷✵✵✹✱ Pr❡❢á❝✐♦✮✶✳

❖ ❧✐✈r♦ é ❜❛s❡❛❞♦ ❡♠ ♣❛❧❡str❛s q✉❡ t✐♥❤❛♠ ❝♦♠♦ ✜♥❛❧✐❞❛❞❡ ❛ r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ❡s❝♦❧❛r ❡

❛s r❡❧❛çõ❡s ❡♥tr❡ ❡s❝♦❧❛s ❡ ✉♥✐✈❡rs✐❞❛❞❡s ❞❡ ♠❛t❡♠át✐❝❛ ♥❛ ♣r❡♣❛r❛çã♦ ❞♦s ❡st✉❞❛♥t❡s ✉♥✐✈❡r✲

s✐tár✐♦s ♣❛r❛ ❛s s✉❛s ❝❛rr❡✐r❛s ❝♦♠♦ ♣r♦❢❡ss♦r❡s ♥❛s ❡s❝♦❧❛s s❡❝✉♥❞ár✐❛s✳ ➱ ❞❡st✐♥❛❞♦ ❛ tr❛t❛r

❡s♣❡❝✐✜❝❛♠❡♥t❡ ❞❡ t❡♠❛s r❡❧❛❝✐♦♥❛❞♦s à ●❡♦♠❡tr✐❛✳ ❆❜♦r❞❛ ❛s ✈❛r✐❡❞❛❞❡s ❡ tr❛♥s❢♦r♠❛çõ❡s

❣❡♦♠étr✐❝❛s✱ ❢❛③ ✉♠❛ s✐st❡♠❛t✐③❛çã♦ ❞❛ ❣❡♦♠❡tr✐❛ ❡ ❛♣r❡s❡♥t❛ ♦s ❢✉♥❞❛♠❡♥t♦s ❞❛ ❣❡♦♠❡tr✐❛✳

❖s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ❞♦ ❧✐✈r♦ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦

✲ ●❡♦♠❡tr✐❛✱ ❛♣r❡s❡♥t❛❞♦s ❡♠ ✷✷✽ ♣á❣✐♥❛s✱ sã♦ ♦r❣❛♥✐③❛❞♦s ❡♠ três ❜❧♦❝♦s✿ ❆s ♠❛✐s s✐♠♣❧❡s

✶ ✧❚❤✐s ❢♦r♠ ✐s✱ ✐♥ ❢❛❝t✱ q✉✐t❡ ✉♥❧✐❦❡ t❤❛t ♦❢ P❛rt ■✳ ■ ♠❛❞❡ ✉♣ ♠② ♠✐♥❞ t♦ ❣✐✈❡✱ ❛❜♦✈❡ ❛❧❧✱ ❛ ❝♦♠♣r❡❤❡♥s✐✈❡

✈✐❡✇ ♦❢ t❤❡ ✜❡❧❞ ♦❢ ❣❡♦♠❡tr②✱ ♦❢ s✉❝❤ ❛ r❛♥❣❡ ❛s ■ s❤♦✉❧❞ ✇✐s❤ ❡✈❡r② t❡❛❝❤❡r ✐♥ ❛ ❤✐❣❤❡r s❝❤♦♦❧ t♦ ❤❛✈❡✧



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✷✷

❋✐❣✉r❛ ✷✳✹✿ ❋❡❧✐① ❑❧❡✐♥ ✲ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ❚❡r❝❡✐r❛
❊❞✐çã♦ ✲ ❙❡❣✉♥❞♦ ✈♦❧✉♠❡ ✲ ●❡♦♠❡tr✐❛ ✲ ♦r❣❛♥✐③❛❞♦ ♣♦r ❊✳ ❍❡❧❧✐♥❣❡r ✲ ❊❞✐çã♦ ✜♥❛❧ ❡ ❝♦♠❡♥✲
tár✐♦s ♣♦r ❋❘✳ ❙❡②❢❛rt❤ ✲ ❘❡✐♠♣r❡ssã♦ ✶✾✻✽ ✲ ❝♦♠ ✶✺✼ ✐❧✉str❛çõ❡s ✲ ❇❡r❧✐♥ ✲ ❡❞✐t♦r❛ ❞❡ ❏✉❧✐✉s
❙♣r✐♥❣❡r ✲ ✶✾✸✸✳



✷✳✷ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✷✸

✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s✱ ❆s tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s✱ ❡ ❉✐s❝✉ssã♦ s✐st❡♠át✐❝❛ ❞❛ ❣❡♦♠❡✲

tr✐❛ ❡ s❡✉s ❢✉♥❞❛♠❡♥t♦s✳

❊♥q✉❛♥t♦ q✉❡ ♥♦ ♣r✐♠❡✐r♦ ❜❧♦❝♦ ♦ ❢♦❝♦ ❡stá s♦❜r❡ ♦s ♦❜❥❡t♦s ❞❛ ❣❡♦♠❡tr✐❛✱ ❞♦s ♠❛✐s

❡❧❡♠❡♥t❛r❡s ✭♣♦♥t♦s✱ s❡❣♠❡♥t♦s✱ ♣♦❧í❣♦♥♦s✮ ❛♦s ♠❛✐s r❡❜✉s❝❛❞♦s ❞❛ ❣❡♦♠❡tr✐❛ ♣r♦❥❡t✐✈❛✱ ♦

s❡❣✉♥❞♦ tr❛t❛ ❞❛s tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s q✉❡ ✐♥❞✉③❡♠ ❞✐❢❡r❡♥t❡s ❣❡♦♠❡tr✐❛s ♥♦s ♦❜❥❡✲

t♦s ❞❡✜♥✐❞♦s ♥❛ ♣r✐♠❡✐r❛ s❡çã♦✳ ❆q✉✐✱ ❛ ♦r❣❛♥✐③❛çã♦ é ❛q✉❡❧❛ ❞❡❢❡♥❞✐❞❛ ♣♦r ❑❧❡✐♥ ❞❡s❞❡ s❡✉

♣r♦❣r❛♠❛ ❛♣r❡s❡♥t❛❞♦ ❡♠ ❊r❧❛♥❣❡♥✿ ❡st✉❞♦ ❞♦s ❣r✉♣♦s ❞❡ tr❛♥s❢♦r♠❛çõ❡s ✭ ❛✜♥s✱ ♣r♦❥❡t✐✲

✈❛s✱ ❡♥tr❡ ♦✉tr❛s✮ ❡ ❞❛s ♣r♦♣r✐❡❞❛❞❡s ✐♥✈❛r✐❛♥t❡s ♣♦r ❡st❡s ❣r✉♣♦s✳ ❆ t❡♦r✐❛ ❞♦s ✐♥✈❛r✐❛♥t❡s é✱

❡♥tã♦✱ ❛♣r❡s❡♥t❛❞❛ s✐st❡♠❛t✐❝❛♠❡♥t❡ ♥♦ ✐♥í❝✐♦ ❞♦ t❡r❝❡✐r♦ ❜❧♦❝♦✱ ❡ ♦s ❢✉♥❞❛♠❡♥t♦s ❞❛ ❣❡♦♠❡✲

tr✐❛ sã♦ ❛❜♦r❞❛❞♦s s♦❜ ♦ ❡♥❢♦q✉❡ ❞♦s t❡♠❛s ❛♥t❡r✐♦r❡s✳ ❆❧é♠ ❞✐ss♦✱ ❛♣r❡s❡♥t❛ ❜r❡✈❡♠❡♥t❡

♦s ❊❧❡♠❡♥t♦s ❞❡ ❊✉❝❧✐❞❡s✳

◆❡st❡s ❧✐✈r♦s✱ ♣r♦✈❛s ❞❡❞✉t✐✈❛s sã♦ ♦♠✐t✐❞❛s ♦✉ sã♦ s♦♠❡♥t❡ ✐♥✐❝✐❛❞❛s ♣❡❧♦ ❛✉t♦r✱ q✉❡

✐♥❞✐❝❛ ❛ ❞✐r❡çã♦ ❞❡ ✉♠❛ ✐♥✈❡st✐❣❛çã♦ ♠❛✐s ❛♣r♦❢✉♥❞❛❞❛✱ ❞❡✐①❛♥❞♦ ❛ ❞❡♠♦♥str❛çã♦ ❛♦s ❧❡✐t♦r❡s✳

❖ ❛✉t♦r ✐♥❞✐❝❛ ✉♠ ❣r❛♥❞❡ ♥ú♠❡r♦ ❞❡ ❝✐t❛çõ❡s ❞❡ ❢♦♥t❡s ♦r✐❣✐♥❛✐s ❡ ❞❡ ♦✉tr♦s ❧✐✈r♦s q✉❡

❝♦♥t❡♥❤❛♠ ♠❛✐s ❞❡t❛❧❤❡s ❞❛s ♣r♦✈❛s✳

❆s ♦❜r❛s ❞❡ ❑❧❡✐♥ s♦❢r❡r❛♠ ✈ár✐❛s ❝rít✐❝❛s ♣♦s✐t✐✈❛s ❡ ♥❡❣❛t✐✈❛s✳ P❛r❛ ❏♦❤♥ ▼✳ ❘❡✐♥❡r

✭✶✾✹✶✮✱ ❋❡❧✐① ❑❧❡✐♥ ❢♦✐ ✉♠ ❣r❛♥❞❡ ❝♦❧❛❜♦r❛❞♦r ♣❛r❛ ❛ ✐♥✈❡st✐❣❛çã♦ ♠❛t❡♠át✐❝❛ ❞♦ s❡✉ t❡♠♣♦✱

❢♦✐ t❛♠❜é♠ ✉♠ ❣r❛♥❞❡ r❡❢♦r♠❛❞♦r q✉❡ ❜✉s❝♦✉ ❡♠ s❡✉ ❢❛♠♦s♦ Pr♦❣r❛♠❛ ❞❡ ❊r❧❛♥❣❡r ❛

✉♥✐✜❝❛çã♦ ❞❡ t♦❞❛s ❛s ♠❛t❡♠át✐❝❛s✳ ❊ ♣r♦❝✉r♦✉ ❡♠ s✉❛s ♦❜r❛s ❡st❛❜❡❧❡❝❡r ♣❡♥s❛♠❡♥t♦s

❝♦♥trár✐♦s ❛♦ ♠❛ç❛♥t❡ ❡ ♠❛✉ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥❛s ❡s❝♦❧❛s ❞❛ ❆❧❡♠❛♥❤❛ ♥❡ss❡ t❡♠♣♦✳

❏á ❲✳ ▲✳ ❉✉r❡♥ ❏r✳ ✭✶✾✸✹✮ ❝r✐t✐❝❛✈❛ ❛ ❢❛❧t❛ ❞❡ r✐❣♦r ♥♦ tr❛t❛♠❡♥t♦ ❞❛❞♦ ♣♦r ❑❧❡✐♥ ♣❛r❛ ♦s

❝♦♥t❡ú❞♦s ♠❛t❡♠át✐❝♦s✳

◆❛ tr❛❞✉çã♦ ❡s♣❛♥❤♦❧❛ ❞♦ ❧✐✈r♦ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦

❑❧❡✐♥ ✭✶✾✸✶✮ ❛♣r❡s❡♥t❛ ✉♠ ❛♣ê♥❞✐❝❡ q✉❡ ❞✐s❝✉t❡ ♦ ❡♥s✐♥♦ ❞❛ ●❡♦♠❡tr✐❛ ♥❛ ■♥❣❧❛t❡rr❛✱ ♥❛

❋r❛♥ç❛✱ ♥❛ ■tá❧✐❛ ❡ ♥❛ ❆❧❡♠❛♥❤❛✳

P❛r❛ ♠♦str❛r ❝♦♠♦ ❑❧❡✐♥ tr❛t❛ ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✱

❛♣r❡s❡♥t❛r❡♠♦s ❞❡ ♠❛♥❡✐r❛ ♠❛✐s ❞❡t❛❧❤❛❞❛✱ ♥❛ s❡çã♦ s❡❣✉✐♥t❡✱ ❝♦♠♦ ❢♦r❛♠ ✐♥tr♦❞✉③✐❞♦s ❡ss❡s

❝♦♥❝❡✐t♦s ❡♠ s❡✉ ❧✐✈r♦✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✹

✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡

❑❧❡✐♥✱ ♥❛ s❡çã♦ ■ ❞❛ P❛rt❡ ■ ❞♦ ✈♦❧✉♠❡ ■■✱ ❞❡ s❡✉ ❧✐✈r♦ ❢❛③ ✉♠❛ ❞❡✜♥✐çã♦ ❞❡ ❝♦♠♣r✐♠❡♥t♦✱

ár❡❛ ❡ ✈♦❧✉♠❡ ♣♦r ♠❡✐♦ ❞❡ ❞❡t❡r♠✐♥❛♥t❡s✳ ❊♠ s❡❣✉✐❞❛✱ ♠♦str❛ ❛❧❣✉♠❛s ❛♣❧✐❝❛çõ❡s r❡❧❛t✐✈❛s

à r❛③ã♦ ❝r✉③❛❞❛✱ ❞❡s❝r❡✈❡ ❛ ár❡❛ ❞❡ ♣♦❧í❣♦♥♦s r❡t✐❧í♥❡♦s ❡ ❞❡ ár❡❛s ❝✉r✈✐❧í♥❡❛s✱ ❡ t❡r♠✐♥❛

❛♣r❡s❡♥t❛♥❞♦ ❛ t❡♦r✐❛ ❞♦ ♣❧❛♥í♠❡tr♦ ♣♦❧❛r ❞❡ ❆♠s❧❡r✳

❉❡st❛rt❡✱ ❑❧❡✐♥ ❝♦❧♦❝❛ q✉❡ s❡✉ ❞❡s❡❥♦✱ ❛♦ s❡♣❛r❛r ❛ ❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛ ❡ ❛♥á❧✐s❡✱ ❞❛ ❣❡✲

♦♠❡tr✐❛✱ tê♠ ♣r❡ss✉♣♦st♦s ❢♦rt❡s ❡ ♣r♦❢✉♥❞♦s✳ ❖ ❛✉t♦r ❛✜r♠❛ q✉❡✱ ♣❡❧♦ ❢❛t♦ ❞❡ ❡①✐st✐r❡♠

♣♦✉❝♦s ❧✐✈r♦s ❞✐❞át✐❝♦s q✉❡ tr❛t❛✈❛♠ s♦❜r❡ ❣❡♦♠❡tr✐❛✱ ❡s❝r❡✈❡ ❡ss❡ ❧✐✈r♦ ❝♦♠ ♦ ✐♥t✉✐t♦ ❞❡

❛♣r❡s❡♥t❛r ❡ss❡ t❡♠❛ ❞❡ ♠❛♥❡✐r❛ ✉♥✐❢♦r♠✐③❛❞❛✱ ❡✈✐t❛♥❞♦ ♦ ❡st❡r❡ót✐♣♦✳✭❑▲❊■◆✱ ✷✵✵✹✱ Pr❡❢á✲

❝✐♦✮✳✷

❖ ❛✉t♦r ❛♣♦♥t❛✱ ♥❛ ✐♥tr♦❞✉çã♦ ❞❡ s❡✉ ❧✐✈r♦✱ q✉❡ ♣r♦❝✉r♦✉ ♦❢❡r❡❝❡r ✉♠❛ ✧♣❡sq✉✐s❛ ❝♦♠✲

♣❧❡t❛ ♥♦ ❝❛♠♣♦ ❞❛ ❣❡♦♠❡tr✐❛✧✱ ❡♥❢❛t✐③❛♥❞♦ q✉❡ s❡✉s ♣r✐♥❝í♣✐♦s ❜❛s❡❛✈❛♠✲s❡ ♥❛ ✧✐♥str✉çã♦

♠❛t❡♠át✐❝❛✧✳

❙✉❛ ♣r❡♦❝✉♣❛çã♦ ♥❛ ✧r❡♦r❣❛♥✐③❛çã♦ ❞❛ ✐♥str✉çã♦ ❡s❝♦❧❛r ❡♠ ❆r✐t♠ét✐❝❛✱ á❧❣❡❜r❛ ❡ ❛♥á❧✐s❡✧✱

❜❡♠ ❝♦♠♦ ❛ ✧✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧ ♥❛s ❡s❝♦❧❛s✧✱ ❞❡♠♦♥str❛ s❡✉ ✐♥t❡r❡ss❡

❡♠ ❜✉s❝❛r ✉♠❛ ♠❛✐♦r ✐♥t❡r❛çã♦ ❡♥tr❡ ❛s ✉♥✐✈❡rs✐❞❛❞❡s ❡ ❛s ❡s❝♦❧❛s✱ ♣♦✐s✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❡❧❡✱

❛ ✐♥str✉çã♦ ✉♥✐✈❡rs✐tár✐❛ ✧❞❡✐①❛ ♦ ♣r♦❢❡ss♦r ♣r✐♥❝✐♣✐❛♥t❡ ✐♥t❡✐r❛♠❡♥t❡ s❡♠ ♦r✐❡♥t❛çã♦ ♣❛r❛ ❛s

❝♦✐s❛s ❣❡r❛❧♠❡♥t❡ ♠✉✐t♦ ✐♠♣♦rt❛♥t❡s q✉❡ ❡❧❡ ♣♦❞❡r✐❛ ✉s❛r r❡❛❧♠❡♥t❡ ♠❛✐s t❛r❞❡✧✳

❋❡❧✐① ❑❧❡✐♥ t❛♠❜é♠ ❢❛③ ✉s♦ ❞♦ ✧❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❝✐ê♥❝✐❛ ❤✐stór✐❝❛✧✱ s❛❧✐❡♥t❛♥❞♦ q✉❡

❞✐s❝✉ssõ❡s ❝♦♠♦ ❡st❛ ❢❛✈♦r❡❝❡♠ ❛ ✧❝✉❧t✉r❛ ❣❡r❛❧ ♠❛t❡♠át✐❝❛✧❡ ❛✉①✐❧✐❛♠ ♥❛ ✧❝♦♠♣r❡❡♥sã♦

❞❛ ♠❛tér✐❛ ❞❡ ❡st✉❞♦✧✳

◆♦ q✉❡ ❝♦♥❝❡r♥❡ à ❢✉sã♦ ❞♦s ❝❛♠♣♦s ❞❛ ♠❛t❡♠át✐❝❛ ✲ ❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛✱ ❛♥á❧✐s❡ ❡

❣❡♦♠❡tr✐❛ ✲ ❡❧❡ ❞✐rá

❬✳✳✳❪ ❡st♦✉ ♣❡♥s❛♥❞♦✱ ❛♦ ♠❡s♠♦ t❡♠♣♦✱ ❡♠ ✉♠❛ ❢✉sã♦ ❛✐♥❞❛ ♠❛✐s ♣r♦❢✉♥❞❛✳ ❙❡♠❡str❡ ♣❛ss❛❞♦ ❡✉ ♠❡ ❡s❢♦r❝❡✐

s❡♠♣r❡ ♣❛r❛ tr❛♥s♠✐t✐r ❞✐s❝✉ssõ❡s ❛❜str❛t❛s ❞❛ ❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛ ❡ ❛♥á❧✐s❡ ♣❡❧♦ s✐❣♥✐✜❝❛❞♦ ❞❡ ✜❣✉r❛s ❡ ♠ét♦❞♦s

❣rá✜❝♦s✱ q✉❡ tr❛③❡♠ ❛s ❝♦✐s❛s ♣❛r❛ ♠❛✐s ♣❡rt♦ ❞♦ ✐♥❞✐✈í❞✉♦ ❡ ❢r❡qü❡♥t❡♠❡♥t❡ ❛s t♦r♥❛♠ ❝❧❛r❛s ♣❛r❛ ❡❧❡✱ ❞❡s❞❡ ♦

♣r✐♠❡✐r♦ ✐♥st❛♥t❡✳ ✭❑▲❊■◆✱ ✷✱ ✷✵✵✹✮✳✸

✷ ❚❤❡ ❝❤♦✐❝❡ ♦❢ t❤✐s ♥❡✇ ♦r❞❡r ✇❛s ♠♦t✐✈❛t❡❞ ♣❛rt❧② ❜② t❤❡ ❞❡s✐r❡ t♦ ❛✈♦✐❞ ❛ st❡r❡♦t②♣❡❞ ❢♦r♠✳
✸ ✭✳✳✳✮ ❜✉t ■ ❛♠ t❤✐♥❦✐♥❣✱ ❛t t❤❡ s❛♠❡ t✐♠❡✱ ♦❢ ❛ st✐❧❧ ♠♦r❡ ❢❛r✲r❡❛❝❤✐♥❣ ❢✉s✐♦♥✳ ▲❛st s❡♠❡st❡r ■ ❡♥❞❡❛✈♦r❡❞

❛❧✇❛②s t♦ ❡♥❧✐✈❡♥ t❤❡ ❛❜str❛❝t ❞✐s❝✉ss✐♦♥s ♦❢ ❛r✐t❤♠❡t✐❝✱ ❛❧❣❡❜r❛✱ ❛♥❞ ❛♥❛❧②s✐s ❜② ♠❡❛♥s ♦❢ ✜❣✉r❡s ❛♥❞ ❣r❛♣❤✐❝

♠❡t❤♦❞s✱ ✇❤✐❝❤ ❜r✐♥❣ t❤❡ t❤✐♥❣s ♥❡❛r❡r t♦ t❤❡ ✐♥❞✐✈✐❞✉❛❧ ❛♥❞ ♦❢t❡♥ ♠❛❦❡ ❝❧❡❛r t♦ ❤✐♠✱ ❢♦r t❤❡ ✜rst t✐♠❡ ✭✳✳✳✮✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✺

❈♦♥❢♦r♠❡ ❡st✉❞♦s ❛♥t❡r✐♦r❡s✱ s❛❜❡♠♦s q✉❡ ❛s ✐❞é✐❛s ♠♦❞❡r♥✐③❛❞♦r❛s q✉❡ ❑❧❡✐♥ ❞❡❢❡♥❞✐❛

❜❛s❡❛✈❛♠✲s❡ ♥❛ ✐♥❝❧✉sã♦ ❞♦ ❡st✉❞♦ ❞♦ ❈á❧❝✉❧♦ ❉✐❢❡r❡♥❝✐❛❧ ❡ ■♥t❡❣r❛❧ ♥❛s ❝❧❛ss❡s ✜♥❛✐s ❞♦

❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ ✭❤♦❥❡ ❊♥s✐♥♦ ▼é❞✐♦✮❀ ♥❛ ✉♥✐✜❝❛çã♦ ❞♦s r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛ ✭❛r✐t♠ét✐❝❛✱

á❧❣❡❜r❛✱ ❛♥á❧✐s❡ ❡ ❣❡♦♠❡tr✐❛✮❀ ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ✈♦❧t❛❞♦ à ✐♥t✉✐çã♦ ❡ ♣❛rt✐♥❞♦ ❞❡

tó♣✐❝♦s ❞❛ ❤✐stór✐❛ ❞❛ ♠❛t❡♠át✐❝❛✳

❆ ♣❛rt✐r ❞❡ss❡s ♣r❡ss✉♣♦st♦s✱ ❢❛r❡♠♦s ❛❣♦r❛ ✉♠❛ ❛♥á❧✐s❡ ❞♦ ❧✐✈r♦ ✧▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r

s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛✧r❡str✐♥❣✐♥❞♦ ♥♦ss♦ ❡st✉❞♦ ❛♦ ❝❛♣ít✉❧♦ ✶✱ ❆s

♠❛✐s s✐♠♣❧❡s ✈❛r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s✱ ♦♥❞❡ ❡♥❢❛t✐③❛r❡♠♦s ❛ ♣❛rt❡ q✉❡ ♦ ❛✉t♦r✱ ❋❡❧✐① ❑❧❡✐♥✱

❞✐s❝✉t❡ ♦s ❝♦♥❝❡✐t♦s ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛✱ ✈♦❧✉♠❡ ❝♦♠♦ ♠❛❣♥✐t✉❞❡s r❡❧❛t✐✈❛s✳

❖ ❛✉t♦r ✐♥✐❝✐❛ ♦ ❝❛♣ít✉❧♦ ❞❡s❝r❡✈❡♥❞♦ ❛s ❣r❛♥❞❡③❛s ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡ ✉t✐❧✐③❛♥❞♦

❞❡t❡r♠✐♥❛♥t❡s✳ ❋✐❝❛ s✉❜❡♥t❡♥❞✐❞❛ ❡ ❝♦♥❢✉♥❞✐❞❛✱ ❞✉r❛♥t❡ t♦❞♦ ♦ t❡①t♦✱ ❛ ♥♦t❛çã♦ q✉❡ r❡♣r❡✲

s❡♥t❛ ♦s ♣♦♥t♦s ♥❛ r❡t❛✱ ♥♦ ♣❧❛♥♦ ❡ ♥♦ ❡s♣❛ç♦✳ ❊♠ t♦❞♦s ♦s ❝❛s♦s✱ ❡❧❡ ❞❡♥♦♠✐♥❛ ♦s ♣♦♥t♦s

✉t✐❧✐③❛♥❞♦ ♦s ♥ú♠❡r♦s ✶✱ ✷✱ ✸ ❡ ✹✱ s❡♥❞♦ q✉❡ ♦ ❧❡✐t♦r ❞❡✈❡rá ❝♦♥s✐❞❡r❛r s❡✉s ✈❛❧♦r❡s ♦✉ ❝♦♦r✲

❞❡♥❛❞❛s✱ ❝❛s♦ ❛ ❝❛s♦✳ P♦r ❡①❡♠♣❧♦✱ ❛♦ ❞❡✜♥✐r ❛ ♥♦çã♦ ❞❡ ❝♦♠♣r✐♠❡♥t♦ ❡♥tr❡ ♦s ♣♦♥t♦s ✶ ❡

✷✱ ❡❧❡ ❞✐rá✿

❙❡ tr❛t❛♠♦s ❞❡ ✉♠ s❡❣♠❡♥t♦ ❞❡ r❡t❛✱ ♣❡♥s❡♠♦s ♥❡❧❡ r❡♣♦✉s❛❞♦ s♦❜r❡ ♦ ❡✐①♦ x ✳ ❈♦♥s✐❞❡r❛♥❞♦ ❛s ❛❜s❝✐ss❛s ❞❡

s❡✉s ❡①tr❡♠♦s ❝♦♠♦ x1 ❡ x2✱ s❡✉ ❝♦♠♣r✐♠❡♥t♦ s❡rá x1 − x2✱ ❡ ❡st❛ ❞✐❢❡r❡♥ç❛ ♣♦❞❡rá s❡r ❝♦❧♦❝❛❞❛ ♥❛ ❢♦r♠❛ ❞❡

❞❡t❡r♠✐♥❛♥t❡✿

(1, 2) = x1 − x2 =
1
1

(

x1 1

x2 1

)

✳

Pr♦ss❡❣✉❡ ❞❡✜♥✐♥❞♦ ♦ ❝♦♥❝❡✐t♦ ❞❡ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ t♦♠❛♥❞♦ ♦ ♣❧❛♥♦ xy ❡ três ♣♦♥t♦s

q✉❛✐sq✉❡r ♣❡rt❡♥❝❡♥t❡s ❛ ❡st❡ ♣❧❛♥♦✳ ❉❡ss❛ ❢♦r♠❛ ♦ ❛✉t♦r ❞❡s❝r❡✈❡ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦

s❡❣✉✐♥❞♦ ❛♥❛❧✐t✐❝❛♠❡♥t❡ ♦ ❡①♣♦st♦ ❛❜❛✐①♦✿

❬✳✳✳❪ ❛ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ♥♦ ♣❧❛♥♦ xy ♦ q✉❛❧ é ❢♦r♠❛❞♦ ♣♦r três ♣♦♥t♦s ✶✱ ✷✱ ✸✱ ❝♦♠ ❝♦♦r❞❡♥❛❞❛s (x1, y1), (x2, y2), (x3, y3)

✱ s❡rá✿

(1, 2, 3) = 1
1.2









x1 y1 1

x2 y2 1

x3 y3 1









✳

❈♦♥t✐♥✉❛ s✉❛ ❡①♣❧❛♥❛çã♦ ❞❡✜♥✐♥❞♦ ♦ ✈♦❧✉♠❡ ❞♦ t❡tr❛❡❞r♦✳ P❛r❛ ✐ss♦✱ ♦ ❛✉t♦r t♦♠❛ q✉❛tr♦

♣♦♥t♦s (x1, y1, z1), (x2, y2, z2), (x3, y3, z3), (x4, y4, z4) ♥♦ ❡s♣❛ç♦ ❡ ❛♣r❡s❡♥t❛ ❛♥❛❧✐t✐❝❛♠❡♥t❡ ♦

✈♦❧✉♠❡ ❞♦ t❡tr❛❡❞r♦ ❝♦♥❢♦r♠❡ ❞❡s❝r✐t♦ ❛❜❛✐①♦✿

❬✳✳✳❪ ♦ ✈♦❧✉♠❡ ❞❡ ✉♠ t❡tr❛❡❞r♦ ❢❡✐t♦ ♣♦r q✉❛tr♦ ♣♦♥t♦s ✶✱ ✷✱ ✸✱ ✹ ❝♦♠ ❝♦♦r❞❡♥❛❞❛s (x1, y1, z1), ..., (x4, y4, z4)✱ t❡♠

❛ ❢ór♠✉❧❛✿

(1, 2, 3, 4) = 1
1.2.3













x1 y1 z1 1

x2 y2 z2 1

x3 y3 z3 1

x4 y4 z4 1













✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✻

❆ ♣r♦♣♦st❛ ❞❡ ❑❧❡✐♥ ♣❛r❛ ♦ ❡st✉❞♦ ❞❛ ♥♦çõ❡s ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡ ♥❛s❝❡✱

♣r✐♠❡✐r♦✱ ❞❛ t❡♥t❛t✐✈❛ ❞❡ ✐♥tr♦❞✉③✐r ❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✱ ♦ ✉s♦ ❞❡ ❝♦♦r❞❡♥❛❞❛s ❡ ❞❡ ❞❡t❡r✲

♠✐♥❛♥t❡s ❝♦♠♦ ❝❤❛✈❡ ♣❛r❛ ❡st✉❞❛r ❛s q✉❡stõ❡s ❣❡♦♠étr✐❝❛s✳ ❆❧é♠ ❞✐ss♦✱ ♦ ❢❛t♦ ❞❡ ❑❧❡✐♥

♣❡r♠✐t✐r q✉❡ ♦ r❡s✉❧t❛❞♦ ❞❛s ❝♦♥t❛s t❡♥❤❛ s✐♥❛❧ ♥❡❣❛t✐✈♦✱ s❡r✈✐rá ❞❡ ♠♦t❡ ♣❛r❛ ❛ ✐♥tr♦❞✉çã♦

❞❡ ❛❧❣✉♥s ♣r♦❜❧❡♠❛s ❞❛ ❣❡♦♠❡tr✐❛ ♣r♦❥❡t✐✈❛✳ ➱ ❛ ✉♥✐ã♦ ❞♦s ♠ét♦❞♦s ❛♥❛❧ít✐❝♦ ❡ s✐♥tét✐❝♦✱ ❡

❛ r❡t✐r❛❞❛ ❞♦ ♠ét♦❞♦ ❛①✐♦♠át✐❝♦ ❡✉❝❧✐❞❡❛♥♦ ❝♦♠♦ ❢♦r♠❛ ❞❡ ❡♥s✐♥♦ ❞❛ ❣❡♦♠❡tr✐❛✳✹

❑❧❡✐♥ ♣♦❞❡r✐❛ t❡r ❡①♣❧✐❝✐t❛❞♦✱ ❡♠ s✉❛ ♦❜r❛✱ ❝♦♠♦ ❝❤❡❣♦✉ ❛ ❡ss❡s r❡s✉❧t❛❞♦s✳ P❛r❛ ♦

❝♦♠♣r✐♠❡♥t♦ ❞❡ ✉♠ s❡❣♠❡♥t♦✱ ✈❡♠♦s q✉❡ ❡ss❛ ❢ór♠✉❧❛ é ❡✈✐❞❡♥t❡✳ ❏á✱ ♣❛r❛ ♦ ❝❛s♦ ❞❛

ár❡❛ ❞♦ tr✐â♥❣✉❧♦✱ t♦♠❛r❡♠♦s ❝♦♠♦ ❜❛s❡ ❛ ❞✐ss❡rt❛çã♦ ❞❡ ♠❡str❛❞♦ ❞❡ ❋❡❧✐① ❙✐❧✈❛ ❈♦st❛✱

✐♥t✐t✉❧❛❞❛ ➪r❡❛s ❡ ❝♦♥t♦r♥♦s✱ q✉❡ ❡①♣❧✐❝❛✱ ❞❡ ❢♦r♠❛ ❝❧❛r❛ ❡ s✉❝✐♥t❛✱ ❝♦♠♦ ♣♦❞❡♠♦s ❝❤❡❣❛r ❛

❡ss❡ r❡s✉❧t❛❞♦ ❝♦❧♦❝❛❞♦ ♣♦r ❑❧❡✐♥✳

P❛r❛ ✐ss♦✱ ❈♦st❛ ✭✷✵✵✽✮ t♦♠❛ ✉♠ tr✐â♥❣✉❧♦ P0P1P2 s✐t✉❛❞♦ ♥♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦ ❝♦♠♦ ♥❛

❋✐❣✉r❛ ✷✳✺

❋✐❣✉r❛ ✷✳✺✿ ❚r✐â♥❣✉❧♦ ❞❡t❡r♠✐♥❛❞♦ ♣❡❧♦s ♣♦♥t♦s P0✱ P1 ❡ P2✳

❉❡ss❛ ❢♦r♠❛✱ ❛ ár❡❛ ❞❡ss❡ tr✐â♥❣✉❧♦ s❡rá ❝❛❧❝✉❧❛❞❛✱ s♦♠❛♥❞♦✲s❡ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ P0EP2

❝♦♠ ❛ ár❡❛ ❞♦ tr❛♣é③✐♦ EFP1P2 ❡ s✉❜tr❛✐♥❞♦ ❞❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ P0FP1✱ ♦✉ s❡❥❛✱

AP0P1P2 = AP0EP2 + AEFP1P2 − AP0FP1
❙❡❣✉❡ q✉❡✱ s✉❜st✐t✉✐♥❞♦ ♦s ✈❛❧♦r❡s ❞❛s ❝♦♦r❞❡♥❛❞❛s ❞❡st❡s ♣♦♥t♦s✱ t❡♠♦s✿

AP0P1P2 =
(x2−x0).(y2−y0)

2
+ [(y2−y0)+(y1−y0)].(x1−x2)

2
− (x1−x0).(y1−y0)

2

= 1
2
[x2y2 − x2y0 − x0y2 + x0y0 + x1y2 − x2y2 − x1y0+

+x2y0 + x1y1 − x2y1 − x1y0 + x2y0 − x1y1 + x1y0 + x0y1 − x0y0]
✹ ❘❡s✉❧t❛❞♦s ♣ré✈✐♦s s♦❜r❡ ❡ss❛ q✉❡stã♦ ♣♦❞❡♠ s❡r ❡♥❝♦♥tr❛❞♦s ❡♠ ❬❙✐q✉❡✐r❛ ✷✵✵✾✱ ❙✐q✉❡✐r❛ ✷✵✶✵❪✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✼

= 1
2
[(x0y1 − x1y0) + (x1y2 − x2y1) + (x2y0 − x0y2)]✳

❉❛í✱ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ ❝♦♠ ✈ért✐❝❡s ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦ ❛tr❛✈és ❞♦ ❝á❧❝✉❧♦ ❞♦s

❞❡t❡r♠✐♥❛♥t❡s ❢♦r♠❛❞♦s ♣❡❧❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ tr✐â♥❣✉❧♦ é ❡①♣r❡ss❛ ♣♦r✿

AP0P1P2 =
1
2
[

(

x0 y0

x1 y1

)

+

(

x1 y1

x2 y2

)

+

(

x2 y2

x0 y0

)

]

❙❡ ❞❡s❡♥✈♦❧✈❡r♠♦s ♦ ❞❡t❡r♠✐♥❛♥t❡








x1 y1 1

x2 y2 1

x3 y3 1









♣❡❧❛ r❡❣r❛ ❞❡ ▲❛♣❧❛❝❡✱ t❡♠♦s q✉❡✿

1
2
[

(

x0 y0

x1 y1

)

+

(

x1 y1

x2 y2

)

+

(

x2 y2

x0 y0

)

] = 1
1.2









x1 y1 1

x2 y2 1

x3 y3 1









◆♦t❡ q✉❡ ❈♦st❛ ✭✷✵✵✽✮ ✉t✐❧✐③♦✉ ❝♦♥❝❡✐t♦s s✐♠♣❧❡s ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛ ♣❛r❛ ❞❡♠♦♥str❛r

❡ss❛ ❢ór♠✉❧❛✳ ❑❧❡✐♥✱ ♣❡♥s❛♥❞♦ ❡♠ ✉♠ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ✈♦❧t❛❞♦ ♣❛r❛ ❛ ✐♥t✉✐çã♦✱ ❡ ✉t✐✲

❧✐③❛♥❞♦ ❝♦♥❝❡✐t♦s ❛♥❛❧ít✐❝♦s✱ ♣♦❞❡r✐❛ t❡r ❡①♣❧✐❝✐t❛❞♦ ❛♦ ❧❡✐t♦r ❝♦♠♦ ❝❤❡❣❛r ❛ ❢ór♠✉❧❛ ❛♥❛❧ít✐❝❛

❞❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦✳ ❙✐❧✈❛ ❏✉♥✐♦r ✭✷✵✵✽✮ ❡①♣❧✐❝❛ ❝♦♠♦ ❡♥❝♦♥tr❛r ❛♥❛❧✐t✐❝❛♠❡♥t❡ ❛ ❢ór♠✉❧❛

❞♦ ✈♦❧✉♠❡ ❞♦ t❡tr❛❡❞r♦✱ q✉❡ ♥❛❞❛ ♠❛✐s é q✉❡ ✉♠❛ ❣❡♥❡r❛❧✐③❛çã♦ ❞♦ r❡s✉❧t❛❞♦ ❡♥❝♦♥tr❛❞♦

♣❛r❛ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦✳

❉❡♣♦✐s ❞❡ ❛♣r❡s❡♥t❛r ❛s ❢ór♠✉❧❛s ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✱ ❑❧❡✐♥ s❡❣✉❡ ❞✐③❡♥❞♦ q✉❡✱

✐♥❢❡❧✐③♠❡♥t❡✱ é ❝♦♠✉♠ s❡ ❝♦♥s✐❞❡r❛r ♦ ✈❛❧♦r ❛❜s♦❧✉t♦ ♥♦ ❡st✉❞♦ ❞❡ss❛s ♠❛❣♥✐t✉❞❡s✳ ❊s❝❧❛r❡❝❡

q✉❡ ❡ss❡ s✐♥❛❧ é ❞❛❞♦ ❞❡♣❡♥❞❡♥❞♦ ❞❛ ♦r❞❡♠ ♥❛ q✉❛❧ ♦s ♣♦♥t♦s sã♦ t♦♠❛❞♦s✳ P❛rt✐♥❞♦ ❞❡ss❡

♣r❡ss✉♣♦st♦✱ ❛♣r❡s❡♥t❛ ✉♠❛ r❡❣r❛ ❢✉♥❞❛♠❡♥t❛❧ q✉❡✱ s❡❣✉♥❞♦ ❡❧❡✱ s❡♠♣r❡ ❞❡✈❡ s❡r ✉t✐❧✐③❛❞❛

♥❛ ❣❡♦♠❡tr✐❛ ♣❛r❛ ❡①♣❧✐❝❛r ♦s s✐♥❛✐s q✉❡ ❛s ❢ór♠✉❧❛s ❛♥❛❧ít✐❝❛s ❛♣r❡s❡♥t❛♠✳ ❆♣r♦✈❡✐t❛ ♣❛r❛

❢❛③❡r ✉♠❛ ✐♥✈❡st✐❣❛çã♦ ❞♦ s✐❣♥✐✜❝❛❞♦ ❣❡♦♠étr✐❝♦ ❞♦ s✐♥❛❧ ♥❡st❛s ❞❡t❡r♠✐♥❛çõ❡s✳

❊①♣❧✐❝❛ ❡ss❛ ✐♥✈❡st✐❣❛çã♦ t♦♠❛♥❞♦ ❝♦♠♦ ❜❛s❡ ♦ ✧s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s r❡t❛♥❣✉❧❛r❡s✧✱

❡ ❡♥❝♦♥tr❛ ❛ ✐♥t❡r♣r❡t❛çã♦ ❞♦ s✐♥❛❧ ❛ ♣❛rt✐r ❞❡ ✧♣r♦♣r✐❡❞❛❞❡s ❣❡♦♠étr✐❝❛s s✐♠♣❧❡s ❞❛ s✉❝❡ssã♦

❞❡ ♣♦♥t♦s ❝♦♠♦ ❡st❡s sã♦ ❞❡t❡r♠✐♥❛❞♦s ♣❡❧❛ s✉❛ ♦r❞❡♠✧✳

◆❡ss❡ ♣♦♥t♦ ❞♦ tr❛❜❛❧❤♦✱ ❑❧❡✐♥ ❞✐③ q✉❡ ♣❛r❛ ♦ s❡❣♠❡♥t♦ ❡st❛ ♣r♦♣r✐❡❞❛❞❡ é ❡✈✐❞❡♥t❡✱ ❡

❝♦♠♣❧❡♠❡♥t❛ ✐ss♦ ♠♦str❛♥❞♦ q✉❡ ♦ ❝♦♠♣r✐♠❡♥t♦ ♣♦❞❡ s❡r ♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦ ❞❡♣❡♥❞❡♥❞♦

❞❛ ❧♦❝❛❧✐③❛çã♦ ❞♦ ♣♦♥t♦ ✶❀ s❡ ❡st❡ ♣♦♥t♦ ❡stá à ❞✐r❡✐t❛ ❞♦ ♣♦♥t♦ ✷✱ ♦ ❝♦♠♣r✐♠❡♥t♦ s❡rá

♣♦s✐t✐✈♦❀ ❡ s❡ ❡st❡ ♣♦♥t♦ ❡stá à ❡sq✉❡r❞❛ ❞♦ ♣♦♥t♦ ✷✱ ♦ ❝♦♠♣r✐♠❡♥t♦ s❡rá ♥❡❣❛t✐✈♦✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✽

❈♦♥t✐♥✉❛ ❡①♣❧✐❝❛♥❞♦ q✉❡ ♦ s✐♥❛❧ ❞❛ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ♣♦❞❡ s❡r ♣♦s✐t✐✈♦ ♦✉ ♥❡❣❛t✐✈♦

❝♦♥❢♦r♠❡ ♦s ✈ért✐❝❡s ✶✱ ✷✱ ✸ sã♦ t♦♠❛❞♦s❀ s❡ ❡ss❡s ♣♦♥t♦s sã♦ t♦♠❛❞♦s ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦

✭❞❡ ✶ ♣❛r❛ ✸ ♣❛ss❛♥❞♦ ♣❡❧♦ ✷✮✱ ♦ s✐♥❛❧ ❞❛ ár❡❛ s❡rá ♣♦s✐t✐✈♦❀ s❡ ❡ss❡s ♣♦♥t♦s sã♦ t♦♠❛❞♦s ♥♦

s❡♥t✐❞♦ ❤♦rár✐♦ ✭❞❡ ✶ ♣❛r❛ ✷ ♣❛ss❛♥❞♦ ♣♦r ✸✮✱ ♦ s✐♥❛❧ ❞❛ ár❡❛ s❡rá ♥❡❣❛t✐✈♦✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛

❛ ❋✐❣✉r❛ ✷✳✻✿

❋✐❣✉r❛ ✷✳✻✿ ❚r✐â♥❣✉❧♦ ♦r✐❡♥t❛❞♦ ♣♦s✐t✐✈❛♠❡♥t❡

❑❧❡✐♥ ❝♦♥t✐♥✉❛ s✉❛ ❡①♣♦s✐çã♦ ♣r♦✈❛♥❞♦ ♦ s✐❣♥✐✜❝❛❞♦ ❣❡♦♠étr✐❝♦ ❞♦ s✐♥❛❧ ♣❛r❛ ❛ ár❡❛

❞♦ tr✐â♥❣✉❧♦✳ P❛r❛ ✐ss♦ ♦ ❛✉t♦r t♦♠❛ ✉♠ tr✐â♥❣✉❧♦ ♣❡❝✉❧✐❛r♠❡♥t❡ ❝♦❧♦❝❛❞♦ ♥♦ ♣❧❛♥♦ ①②✱

❝✉❥♦s ✈ért✐❝❡s ❡stã♦ ❧♦❝❛❧✐③❛❞♦s ♥♦s ♣♦♥t♦s (1, 0), (0, 1), (0, 0)✳ ❆ ♣❛rt✐r ❞♦ ❞❡t❡r♠✐♥❛♥t❡ q✉❡

❡①♣r❡ss❛ ❛ ár❡❛ ❞❡ss❡ tr✐â♥❣✉❧♦✱ ❢❛③ ✉♠❛ ❛✈❛❧✐❛çã♦ ❞♦ s✐♥❛❧ ❞❡st❡ ❞❡t❡r♠✐♥❛♥t❡✱ ❡①♣❧✐❝❛♥❞♦ ♦

r❡s✉❧t❛❞♦ ♦❜t✐❞♦ ♥♦ ❝á❧❝✉❧♦ ❞♦ ❞❡t❡r♠✐♥❛♥t❡✿

❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ ♥♦ss♦ ❡♥t❡♥❞✐♠❡♥t♦ s♦❜r❡ ♦ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s✱ ♥ós ❞❡✈❡♠♦s ♣❡r❝♦rr❡r ❡st❡ tr✐â♥❣✉❧♦ ♥♦

s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦ ❡ ♥♦ss❛ ❢ór♠✉❧❛ ❞❡ s✉❛ ár❡❛ ❝♦♥❝❡❜❡ ♦ ✈❛❧♦r ♣♦s✐t✐✈♦✿

1
2









1 0 1

0 1 1

0 0 1









= + 1
2
✳

❋✐♥❛❧✐③❛ ❡st❛ ❡①♣❧✐❝❛çã♦ s❛❧✐❡♥t❛♥❞♦ q✉❡✱ ❛♦ ♠♦❞✐✜❝❛r♠♦s ❝♦♥t✐♥✉❛♠❡♥t❡ ♦s ✈ért✐❝❡s ❞♦

tr✐â♥❣✉❧♦✱ t♦♠❛♥❞♦ ♦ ❞❡✈✐❞♦ ❝✉✐❞❛❞♦ ❡♠ ♥ã♦ ❞❡✐①á✲❧♦s ❡♠ ✉♠❛ ♣♦s✐çã♦ ❝♦❧✐♥❡❛r✱ ♦ s✐♥❛❧ ❞♦

❞❡t❡r♠✐♥❛♥t❡ ♥ã♦ ♠♦❞✐✜❝❛rá✳ ■ss♦ s❡ ❞❡✈❡ ❛♦ ❢❛t♦ ❞♦ ❞❡t❡r♠✐♥❛♥t❡ s❡r ✉♠❛ ❢✉♥çã♦ ❝♦♥tí♥✉❛

❡♠ r❡❧❛çã♦ às s✉❛s ❡♥tr❛❞❛s ✭❙♣✐✈❛❦✱ ✶✾✻✺✮✳ ❉❡ ❢❛t♦✱ ♦ ❝✉✐❞❛❞♦ ❞❡ ♥ã♦ ❞❡✐①❛r q✉❡ ♦s ♣♦♥t♦s

s❡❥❛♠ ❝♦❧♦❝❛❞♦s ❡♠ ✉♠❛ ♣♦s✐çã♦ ❝♦❧✐♥❡❛r ✐♠♣❧✐❝❛ q✉❡ ❛ ❢✉♥çã♦ ❞❡t❡r♠✐♥❛♥t❡ ♥ã♦ ❛♥✉❧❛rá✱ ♦✉

s❡❥❛✱ s❡♠♣r❡ s❡rá ♣♦s✐t✐✈❛✳ ❈♦♥s❡q✉❡♥t❡♠❡♥t❡✱ q✉❛❧q✉❡r tr✐â♥❣✉❧♦ ♦r✐❡♥t❛❞♦ ❝♦♠♦ ♦ tr✐â♥❣✉❧♦

♦r✐❣✐♥❛❧ t❡rá ár❡❛ ♣♦s✐t✐✈❛✱ ❞❛❞♦ ❡❧❡ ♣♦❞❡r s❡r ♦❜t✐❞♦ ♣♦r ♠❡✐♦ ❞❡ ♠♦❞✐✜❝❛çõ❡s ❝♦♥tí♥✉❛s ❞♦

♣r✐♠❡✐r♦✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✷✾

◆♦ ❝❛s♦ ❞♦ ✈♦❧✉♠❡ ❞♦ t❡tr❛❡❞r♦✳ ❊❧❡ ❛ss✉♠❡ ✉♠ t❡tr❛❡❞r♦ ❝♦♥✈❡♥✐❡♥t❡♠❡♥t❡ ❝♦❧♦❝❛❞♦

♥♦ ❡s♣❛ç♦✱ ❞❡ ♠❛♥❡✐r❛ q✉❡ três ✈ért✐❝❡s ❡stã♦ s♦❜r❡ ♦s ❡✐①♦s ①✱ ②✱ ③✱ r❡s♣❡❝t✐✈❛♠❡♥t❡ ❡ ♦

q✉❛rt♦ ♣♦♥t♦ ✜❝❛ ❧♦❝❛❧✐③❛❞♦ ♥❛ ♦r✐❣❡♠✳ ❆ss✐♠ ♦ ✈♦❧✉♠❡ ❞♦ t❡tr❛❡❞r♦ é✿

1
6















1 0 0 1

0 1 0 1

0 0 1 1

0 0 0 1















= +1
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✳

❆♥❛❧♦❣❛♠❡♥t❡✱ t♦❞♦ t❡tr❛❡❞r♦ q✉❡ é ✉♠❛ ❞❡❢♦r♠❛çã♦ ❝♦♥tí♥✉❛ ❞❡st❡✱ ❞❡s❞❡ q✉❡ s❡✉s

✈ért✐❝❡s ♥ã♦ s❡❥❛♠ ❝♦❧✐♥❡❛r❡s✱ t❡♠ s❡✉ ✈♦❧✉♠❡ ♣♦s✐t✐✈♦✳ ❈♦♥t✐♥✉❛ ❡s❝❧❛r❡❝❡♥❞♦ q✉❡ ♦ ✈♦❧✉♠❡

❞❡ t♦❞♦ t❡tr❛❡❞r♦ q✉❡ é ♣❡r❝♦rr✐❞♦ ♣❡❧♦s ✈ért✐❝❡s ✷✱ ✸✱ ✹ ♦❧❤❛❞♦ ❛ ♣❛rt✐r ❞♦ ✈ért✐❝❡ ✶ é ♣♦s✐t✐✈♦

✭s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦✮❀ ♣❛r❛ ♦ ❝❛s♦ ❝♦♥trár✐♦✱ s❡✉ ✈♦❧✉♠❡ é ♥❡❣❛t✐✈♦ ✭s❡♥t✐❞♦ ❤♦rár✐♦✮✳

❉❡ss❛ ❢♦r♠❛✱ ❑❧❡✐♥ r❡ss❛❧t❛ q✉❡ ❞❛s ❢ór♠✉❧❛s ❛♥❛❧ít✐❝❛s ❞♦ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡

❝❤❡❣❛✲s❡ às r❡❣r❛s ❣❡♦♠étr✐❝❛s q✉❡ ♣❡r♠✐t❡♠ ✐♥❞✐❝❛r ✉♠ s✐♥❛❧ ❞❡t❡r♠✐♥❛❞♦ ♣❛r❛ ❛❧❣✉♠ s❡❣✲

♠❡♥t♦✱ tr✐â♥❣✉❧♦ ♦✉ t❡tr❛❡❞r♦✱ ❞❡♣❡♥❞❡♥t❡ ❞❛ ♦r❞❡♠ ♣❡❧❛ q✉❛❧ ♦s ✈ért✐❝❡s sã♦ ❞❛❞♦s✳ ❖ ❛✉t♦r

❡♥❢❛t✐③❛ ❛✐♥❞❛ q✉❡ ✧❣r❛♥❞❡s ✈❛♥t❛❣❡♥s✱ ♣♦rt❛♥t♦ ❣❛♥❤❛♠ ❝♦♠ r❡❧❛çã♦ à ❣❡♦♠❡tr✐❛ ♦r❞✐♥ár✐❛

❡❧❡♠❡♥t❛r q✉❡ ❝♦♥s✐❞❡r❛ ❝♦♠♣r✐♠❡♥t♦ ❡ s✉♣❡r❢í❝✐❡s ❝♦♠♦ ♠❛❣♥✐t✉❞❡s ❛❜s♦❧✉t❛s✧✳ ✭❑▲❊■◆✱

✷✵✵✹✱ ✺✮✳ ✺

❆ ♣❛rt✐r ❞❛ ♣r♦✈❛ ❞❛ ✐♥t❡r♣r❡t❛çã♦ ❣❡♦♠étr✐❝❛ ❞♦ s✐♥❛❧ ❞❡ss❛s ❣r❛♥❞❡③❛s✱ ❑❧❡✐♥ ♠❡♥❝✐♦♥❛

❛❧❣✉♥s t❡♦r❡♠❛s ❣❡r❛✐s s✐♠♣❧❡s✳ ❈♦♠❡ç❛ ❡①♣❧✐❝❛♥❞♦ ❛ r❛③ã♦ ❞❡ s❡❣♠❡♥t♦s✱ ♣❛r❛ ✐ss♦✱ ♦ ❛✉t♦r

t♦♠❛ três ♣♦♥t♦s ❡♠ ✉♠❛ r❡t❛✱ ❞❡s✐❣♥❛❞♦s ♣♦r ✶✱ ✷ ❡ ✹✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛ ❛ ❋✐❣✉r❛ ✷✳✼✱ ❡ ❞❡✜♥❡

❛ r❛③ã♦ ❝♦♠♦ S = (x1−x2)
(x1−x4)

✳ ❉❡ss❛ ❢♦r♠❛✱ ❡ss❡ q✉♦❝✐❡♥t❡ é ♥❡❣❛t✐✈♦ ♦✉ ♣♦s✐t✐✈♦ ❞❡♣❡♥❞❡♥❞♦

❞❡ ♦♥❞❡ ♦ ♣♦♥t♦ ✶ s❡ ❡♥❝♦♥tr❛r❀ ❝❛s♦ ♦ ♣♦♥t♦ ✶ s❡ ❡♥❝♦♥tr❡ ❞♦ ❧❛❞♦ ❞❡ ❢♦r❛ ❞♦ s❡❣♠❡♥t♦

✭✷✱✹✮ ❛ r❛③ã♦ s❡rá ♣♦s✐t✐✈❛✱ ❡ s❡ ♦ ♣♦♥t♦ ✶ s❡ ❡♥❝♦♥tr❛r ❞♦ ❧❛❞♦ ❞❡ ❞❡♥tr♦ ❞♦ s❡❣♠❡♥t♦ ✭✷✱✹✮

❛ r❛③ã♦ s❡rá ♥❡❣❛t✐✈❛✳

❋❡❧✐① ❑❧❡✐♥ ❝♦♥t✐♥✉❛ s✉❛ ❡①♣❧❛♥❛çã♦ ❧❡♠❜r❛♥❞♦ q✉❡ é ❝♦♠✉♠ ❝♦♥s✐❞❡r❛r ♦ ✈❛❧♦r ❛❜s♦❧✉t♦

❞❡ss❛ r❛③ã♦✳ P♦ré♠✱ t♦♠❛♥❞♦ ❛ ✐♥tr♦❞✉çã♦ ❞♦ s✐♥❛❧✱ ♣♦❞❡♠♦s ❝♦♥s✐❞❡r❛r ❞✐❢❡r❡♥t❡s ♣♦♥t♦s

♥❛ r❡t❛✳

P❛rt✐♥❞♦ ❞❡ss❛s ♣r❡❧❡çõ❡s✱ ♣❡r❝❡❜❡♠♦s ❛ ♣r❡♦❝✉♣❛çã♦ ❞♦ ❛✉t♦r ❡♠ ❛♣r❡s❡♥t❛r ❛s ❛♣❧✐✲

❝❛çõ❡s q✉❡ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞❛s ❡♠ s❛❧❛ ❞❡ ❛✉❧❛ ❞❛ ✐♥t❡r♣r❡t❛çã♦ ❣❡♦♠étr✐❝❛ ❞♦ s✐♥❛❧✱ ❡

✺ ●r❡❛t ❛❞✈❛♥t❛❣❡s ❛r❡ t❤✉s ❣❛✐♥❡❞ ♦✈❡r t❤❡ ♦r❞✐♥❛r② ❡❧❡♠❡♥t❛r② ❣❡♦♠❡tr② ✇❤✐❝❤ ❝♦♥s✐❞❡rs ❧❡♥❣t❤ ❛♥❞ ❝♦♥t❡♥ts

❛s ❛❜s♦❧✉t❡ ♠❛❣♥✐t✉❞❡s✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✵

❋✐❣✉r❛ ✷✳✼✿ ❊①❡♠♣❧♦ ❞❡ ❞♦✐s s❡❣♠❡♥t♦s ❛♦♥❞❡ três ♣♦♥t♦s ✭✶✱✷ ❡ ✹✮ sã♦ ❞✐s♣♦st♦s ❞❡ ♠❛♥❡✐r❛
q✉❡ ❛s r❛③õ❡s tê♠ s✐♥❛✐s ❞✐❢❡r❡♥t❡s✳

❡♠ ♠♦str❛r q✉❡ ❡ss❡ ❝♦♥❝❡✐t♦ ❢❛③✲s❡ ♥❡❝❡ssár✐♦ ♣❛r❛ q✉❡ ♣r♦❢❡ss♦r❡s ❡ ❛❧✉♥♦s t❡♥❤❛♠ ✉♠❛

♠❡❧❤♦r ❝♦♠♣r❡❡♥sã♦ ❞♦ ❝♦♥❝❡✐t♦ ❞❡ ✈❛❧♦r ❛❜s♦❧✉t♦✳

◆♦t❛♠♦s t❛♠❜é♠ ❛s ❞✐✜❝✉❧❞❛❞❡s q✉❡ ❑❧❡✐♥ t❡♠ ❡♠ ♠❛t❡♠❛t✐③❛r s✉❛s ❞❡♠♦♥str❛çõ❡s✳

P❡r❝❡❜❡♠♦s q✉❡ ❡❧❡ ♣r♦❝✉r❛ ❞❡s❝r❡✈❡r s✉❛s ❞❡♠♦♥str❛çõ❡s ❞❡ ❢♦r♠❛ s✐♠♣❧❡s ❡ s❡♠ ♠✉✐t♦s

❞❡t❛❧❤❡s✳

❑❧❡✐♥ ❝♦♥t✐♥✉❛ ❛♣r❡s❡♥t❛♥❞♦ ♦✉tr❛ ❛♣❧✐❝❛çã♦ ❞❛ ✐♥t❡r♣r❡t❛çã♦ ❣❡♦♠étr✐❝❛ ❞♦ s✐♥❛❧✳ P❛r❛

✐ss♦ ❞❡✜♥❡ ❛ r❛③ã♦ ❝r✉③❛❞❛ ❞❡ q✉❛tr♦ ♣♦♥t♦s t♦♠❛♥❞♦ ❛ r❛③ã♦ ❞❡ s❡❣♠❡♥t♦s ❝✐t❛❞❛ ❛♥✲

t❡r✐♦r♠❡♥t❡ ❡ ♥❡st❛ ❛❝r❡s❝❡♥t❛♥❞♦ ✉♠ ♣♦♥t♦✱ ❞❡♥♦♠✐♥❛❞♦ ♣♦♥t♦ ✸✿D = x1−x2
x1−x4

: x3−x2
x3−x4

=
(x1−x2)(x3−x4)
(x1−x4)(x3−x2)

✳ ❊✈✐❞❡♥t❡♠❡♥t❡✱ ❡st❛ r❛③ã♦ t❡♠ ✉♠ s✐♥❛❧ ❞❡✜♥✐❞♦✳ P❛rt✐♥❞♦ ❞❛ ✐♥t❡r♣r❡t❛çã♦

❣❡♦♠étr✐❝❛ ❞♦ s✐♥❛❧ t❡♠♦s q✉❡ D < 0 q✉❛♥❞♦ ♦s ♣♦♥t♦s ✶ ❡ ✸ ❡stã♦ ❞❡ ✉♠ ❧❛❞♦ ❡ ♦s ♣♦♥t♦s

✷ ❡ ✹ ❡stã♦ ❞❡ ♦✉tr♦ ❧❛❞♦✱ ♦✉ s❡❥❛✱ ❛♠❜♦s s❡ ❡♥❝♦♥tr❛♠ s❡♣❛r❛❞♦s✳ ❈❛s♦ ❝♦♥trár✐♦ D > 0✱

♦✉ s❡❥❛✱ ♦s ♣♦♥t♦s ✶ ❡ ✸ ✜❝❛♠ ❛♠❜♦s ❞♦ ❧❛❞♦ ❞❡ ❢♦r❛ ♦✉ ❛♠❜♦s ❡stã♦ ❞♦ ❧❛❞♦ ❞❡ ❞❡♥tr♦ ❞♦

s❡❣♠❡♥t♦ ✭✷✱ ✹✮✳

Pr♦ss❡❣✉❡ s✉❛ ❡①♣❧✐❝❛çã♦ ♠♦str❛♥❞♦ ♦ t❡♦r❡♠❛ q✉❡ ❞✐③ q✉❡ q✉❛tr♦ ♣♦♥t♦s ♥❛ r❡t❛ tê♠

❛ ♠❡s♠❛ r❛③ã♦ ❝r✉③❛❞❛ ❞♦s q✉❛tr♦ ♣♦♥t♦s ♦❜t✐❞♦s q✉❛♥❞♦ ♣r♦❥❡t❛♠♦s ♣♦♥t♦s ❞❛❞♦s ❞❡ ✉♠

❝❡♥tr♦ ❛♦ ♦✉tr♦ ❞❛ ❧✐♥❤❛✱ ❞✐t♦ ♣❡rs♣❡❝t✐✈❛✳ ❊①♣❧✐❝❛ q✉❡ ❝♦♥s✐❞❡r❛♥❞♦ ❛ r❛③ã♦ ❝r✉③❛❞❛ ❝♦♠♦

✉♠❛ ❣r❛♥❞❡③❛ r❡❧❛t✐✈❛ t❡♥❞♦ s✐♥❛❧✱ ❛ r❡❝í♣♦r❝❛ ❞❡st❡ t❡♦r❡♠❛ é ✈á❧✐❞❛✳ ❑❧❡✐♥ ❡♥✉♥❝✐❛ ❡ss❡

t❡♦r❡♠❛ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✿ ✧❉❛❞♦s ❞♦✐s ❝♦♥❥✉♥t♦s ❞❡ q✉❛tr♦ ♣♦♥t♦s s✐t✉❛❞♦s s♦❜r❡ ❞✉❛s

r❡t❛s✱ ❡ q✉❡ ♣♦ss✉❡♠ ❛ ♠❡s♠❛ r❛③ã♦ ❝r✉③❛❞❛✱ ❡♥tã♦ ❡❧❡s ♣♦❞❡♠ s❡r ❞❡r✐✈❛❞♦s ✉♠ ❞♦ ♦✉tr♦

♣♦r ♣r♦❥❡çã♦✱ ✉♠❛ ú♥✐❝❛ ♦✉ ❛♣❧✐❝❛❞❛ ❞❡ ❢♦r♠❛ r❡♣❡t✐❞❛✧✱ ❝♦♥❢♦r♠❡ ❋✐❣✉r❛ ✷✳✽✳

◆❡st❡ tr❡❝❤♦✱ ♦ ❛✉t♦r ♣♦❞❡r✐❛ t❡r ❡st❛❜❡❧❡❝✐❞♦ ❞✐s❝✉ssõ❡s ❛❝❡r❝❛ ❞❛s ❝♦♥❡①õ❡s ❡①✐st❡♥t❡s

❡♥tr❡ ❡ss❡ t❡♦r❡♠❛ ❡ ♦ ❚❡♦r❡♠❛ ❞❡ P❛♣✉s✳

❙❡❣✉♥❞♦ ❊✈❡s✱ ❡♠ s❡✉ ■♥tr♦❞✉çã♦ à ❤✐stór✐❛ ❞❛ ♠❛t❡♠át✐❝❛✱ P❛♣♣✉s ✭✰✲ ✸✵✵ ❉✳❈✳✮ ❞❡✲

♠♦♥str♦✉✱ ♥♦ ❧✐✈r♦ ❱■■ ❞❛ ❈♦❧❡çã♦ ▼❛t❡♠át✐❝❛✱ ♦ s❡❣✉✐♥t❡ t❡♦r❡♠❛ s♦❜r❡ ❛ ♣r♦❥❡çã♦ ❞❡ q✉❛tr♦

♣♦♥t♦s✿



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✶

❋✐❣✉r❛ ✷✳✽✿ ❈♦rr❡s♣♦♥❞ê♥❝✐❛ ♣r♦❥❡t✐✈❛ ❡♥tr❡ ♣♦♥t♦s s♦❜r❡ ❞✉❛s r❡t❛s

❋✐❣✉r❛ ✷✳✾✿ Pr♦❥❡çã♦ ❞❡ q✉❛tr♦ ♣♦♥t♦s

❙❡ q✉❛tr♦ s❡♠✐rr❡t❛s ❞❡ ♠❡s♠❛ ♦r✐❣❡♠ sã♦ ❝♦rt❛❞❛s ♣♦r ❞✉❛s tr❛♥s✈❡rs❛✐s ♥♦s ♣♦♥t♦s A✱

B✱ C✱ ❡ D ✭♥✉♠❛ ❞❡st❛s✮ ❡ A′✱ B′✱ C ′✱ ❡ D′ ✭♥❛ ♦✉tr❛✮✱ ❡♥tã♦ ❛s r❛③õ❡s ❞✉♣❧❛s ❞❡st❡s ♣♦♥t♦s✱

r❡s♣❡❝t✐✈❛♠❡♥t❡✱ sã♦ ✐❣✉❛✐s✱ ♦✉ s❡❥❛✱

(AC/CB).(DB/AD) = (A′C ′/C ′B′).(D′B′/A′D′)✳

❖ t❡♦r❡♠❛ ❡♥✉♥❝✐❛❞♦ ♣♦r ❑❧❡✐♥ s❡r✐❛✱ ♣♦rt❛♥t♦✱ s❡r✐❛ ❣❡♥❡r❛❧✐③❛çã♦ ❞♦ ❚❡♦r❡♠❛ ❞❡ P❛✲

♣♣✉s✳ ◆♦ ❡♥t❛♥t♦✱ ❊✈❡s ♣❛r❡❝❡ s❡r ❛ ú♥✐❝❛ ❢♦♥t❡ s❡❝✉♥❞ár✐❛ q✉❡ s❡ r❡♣♦rt❛ ❛ ❡ss❡ t❡♦r❡♠❛✱

♦ q✉❡ ❝♦♠♣r♦♠❡t❡✱ s❡♠ ❞ú✈✐❞❛✱ ❛ ✈❡r❛❝✐❞❛❞❡ ❞❛ ✐♥❢♦r♠❛çã♦✳ ❯♠ ♣♦✉❝♦ ❝ét✐❝♦ s♦❜r❡ ❛

q✉❡stã♦✱ ❈♦♦❧✐❞❣❡ ❞✐rá q✉❡ ♣♦❞❡ s❡ ❞✐③❡r q✉❡ t❛♥t♦ ❊✉❝❧✐❞❡s q✉❛♥t♦ P❛♣♣✉s s❛❜✐❛♠ ❞♦ t❡♦r❡♠❛

✭❈♦♦❧✐❞❣❡ ✶✾✸✹✮✳ ■♥❞♦ ❡♠ ♦✉tr♦ s❡♥t✐❞♦✱ ❡♥❝♦♥tr❛✲s❡ ♠❛✐s ❢❛❝✐❧♠❡♥t❡✱ ✐♥❝❧✉s✐✈❡ r❡♣♦rt❛♥❞♦✲s❡

❛ ❢♦♥t❡s ♣r✐♠ár✐❛s✱ ♦ s❡❣✉✐♥t❡ t❡♦r❡♠❛ ❞❡ P❛♣♣✉s s♦❜r❡ ♣♦♥t♦s ❝♦❧✐♥❡❛r❡s ✭❘②❛♥ ✶✾✾✺✱ ♣✶✷✻❀

❈♦①❡t❡r ✶✾✻✼✱ ♣ ✻✼❀ ▼❛r❝❤✐s♦tt♦ ✷✵✵✷✮✿
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❙❡ A✱ C✱ E sã♦ três ♣♦♥t♦s ❡♠ ✉♠❛ r❡t❛ ❡ B✱ D✱ E ❡♠ ♦✉tr❛ r❡t❛✱ ❡ s❡ ♦s três s❡❣♠❡♥t♦s

AB✱ CD ❡ EF ❡♥❝♦♥tr❛♠DE✱ FA✱ BC✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ❡♥tã♦ ♦s três ♣♦♥t♦s ❞❛ ✐♥t❡rs❡❝çã♦

L✱ M✱ ❡ N sã♦ ❝♦❧✐♥❡❛r❡s✳

❋✐❣✉r❛ ✷✳✶✵✿ P♦♥t♦s ❝♦❧✐♥❡❛r❡s

➱ ✐♠♣♦rt❛♥t❡ ♦❜s❡r✈❛r q✉❡✱ t❛♥t♦ ♦ t❡♦r❡♠❛ ❞❡ P❛♣♣✉s q✉❛♥t♦ ♦ t❡♦r❡♠❛ ❡♥✉♥❝✐❛❞♦ ♣♦r

❑❧❡✐♥ s❡ r❡♠❡t❡♠ ❛ ✉♠ t❡♦r❡♠❛ ♠❛✐s ❛♥t✐❣♦✱ ❝r❡❞✐t❛❞♦ ❛ ▼❡♥❡❧❛✉s ❞❡ ❆❧❡①❛♥❞r✐❛ ✭✰✲✶✵✵

❉✳❈✳✮✱ s♦❜r❡ ♣♦♥t♦s ❝♦❧✐♥❡❛r❡s ✭❈♦①❡t❡r ✶✾✻✼✱ ✻✻✮✿

❙❡ ♦s ♣♦♥t♦s X✱ Y ❡ Z✱ ♣❡rt❡♥❝❡♥t❡s ❛♦s ❧❛❞♦s BC✱ CA✱ AB ✭♦✉ ❛ s❡❣♠❡♥t♦s q✉❡ ♦s

❝♦♥té♠✮ ❞♦ tr✐â♥❣✉❧♦ ABC✱ sã♦ ❝♦❧✐♥❡❛r❡s✱ ❡♥tã♦

(BX/CX)(CY/AY )(AZ/BZ) = 1✳

❘❡❝✐♣r♦❝❛♠❡♥t❡✱ s❡ ❡st❛ ❡q✉❛çã♦ é ✈❡r❞❛❞❡✐r❛ ♣❛r❛ ♦s ♣♦♥t♦s X✱ Y ✱ Z✱ ♣❡rt❡♥❝❡♥t❡s ❛♦s

❧❛❞♦s BC✱ CA✱ AB ✭♦✉ ❛ s❡❣♠❡♥t♦s q✉❡ ♦s ❝♦♥té♠✮ ❞♦ tr✐â♥❣✉❧♦ ABC✱ ❡♥tã♦ ❡st❡s três

♣♦♥t♦s sã♦ ❝♦❧✐❡♥❛r❡s✳

❑❧❡✐♥ ♠♦str❛ ✉♠ ❝❛♠♣♦ ❢r✉tí❢❡r♦ ❞❡ ❛♣❧✐❝❛çõ❡s ❞✐r❡t❛♠❡♥t❡ ❧✐❣❛❞❛s ❛ ♦✉tr♦s ❝♦♥❝❡✐t♦s

♠❛t❡♠át✐❝♦s✳ ❖ ❛✉t♦r✱ ♥❡st❡ ♣♦♥t♦✱ ❞✐s❝✉t❡ s♦❜r❡ ♦ ❝á❧❝✉❧♦ ❞❛ ár❡❛ ❞❡ ✜❣✉r❛s ♣♦❧✐❣♦♥❛✐s ❡ ❛

ár❡❛ ❞❡ ✜❣✉r❛s ❝✉r✈✐❧í♥❡❛s ❢❡❝❤❛❞❛s ♣❛rt✐♥❞♦ ❞❛s ár❡❛s ♣❛r❝✐❛✐s ❞♦s tr✐â♥❣✉❧♦s ❞❡ss❛s ✜❣✉r❛s

❡ ❧❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ♦ s❡♥t✐❞♦ ♥♦s q✉❛✐s ♦s ✈ért✐❝❡s ❞❡ss❡s tr✐â♥❣✉❧♦s ♣❛r❝✐❛✐s sã♦

t♦♠❛❞♦s ♣❛r❛ ❛ ❞❡t❡r♠✐♥❛çã♦ ❞♦ s✐♥❛❧✳

P❛r❛ ❛ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦✱ t♦♠❡ ✉♠ ♣♦♥t♦ O ♥♦ ✐♥t❡r✐♦r ❞❡ ✉♠ tr✐â♥❣✉❧♦ ✶✱ ✷✱ ✸✱

❝♦♥❢♦r♠❡ ✐❧✉str❛ ❛ ❋✐❣✉r❛ ✷✳✾ ✭❛✮✳ ❯♥✐♥❞♦ ♦ ♣♦♥t♦ ❖ ❛ ❝❛❞❛ ✉♠ ❞♦s ✈ért✐❝❡s✱ ❛ s♦♠❛ ❞❛s

ár❡❛s ♣❛r❝✐❛✐s✱ ♣♦r ✉♠ s❡♥t✐❞♦ ❡❧❡♠❡♥t❛r✱ é ✐❣✉❛❧ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ ♦r✐❣✐♥❛❧✳ ❆ss✐♠✱ ♣♦❞❡✲s❡

❡s❝r❡✈❡r |(1, 2, 3)| = |(0, 2, 3)|+ |(0, 3, 1)|+ |(0, 1, 2)|✱ ❝♦♠♦ ❡♠ t♦❞♦s ♦s tr✐â♥❣✉❧♦s ❛ ♦r❞❡♠
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❋✐❣✉r❛ ✷✳✶✶✿ P♦♥t♦s ❝♦❧✐♥❡❛r❡s ❡♠ ✉♠ tr✐â♥❣✉❧♦

❞♦s ✈ért✐❝❡s✱ ❝♦♠♦ ❡❧❡s ❛♣❛r❡❝❡♠ ♥❛s ❡q✉❛çõ❡s ❛❝✐♠❛✱ é ❛♥t✐✲❤♦rár✐♦✳ ❉❡ss❛ ❢♦r♠❛✱ ❛s ár❡❛s

(1, 2, 3), (0, 2, 3), (0, 3, 1), (0, 1, 2) ✱ sã♦ t♦❞❛s ♣♦s✐t✐✈❛s✱ ❛ss✐♠ ♣♦❞❡♠♦s r❡❡s❝r❡✈❡r ❛ ❡q✉❛çã♦

❛❝✐♠❛ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛ (1, 2, 3) = (0, 2, 3) + (0, 3, 1) + (0, 1, 2)✳

❑❧❡✐♥ ❧❡♠❜r❛ q✉❡ ♦ ♠❡s♠♦ ✈❛❧❡ q✉❛♥❞♦ ♦ ♣♦♥t♦ O s❡ ❡♥❝♦♥tr❛ ❢♦r❛ ❞♦ tr✐â♥❣✉❧♦ ♣❛r❛

q✉❛✐sq✉❡r ♣♦♥t♦s 0, 1, 2, 3✱ ❞♦ ♣❧❛♥♦✳ ❊ ♠♦str❛ q✉❡ s❡ t♦♠❛r♠♦s ✉♠ ♣♦♥t♦ O ❢♦r❛ ❞♦

tr✐â♥❣✉❧♦✱ ❝♦♥❢♦r♠❡ ♠♦str❛ ❛ ❋✐❣✉r❛ ✷✳✾ ✭❜✮✱ ♦s tr✐â♥❣✉❧♦s ♣❛r❝✐❛✐s (0, 2, 3), (0, 3, 1)✱ sã♦

♣❡r❝♦rr✐❞♦s ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦✱ ❥á ♦ tr✐â♥❣✉❧♦ (0, 1, 2) é ♣❡r❝♦rr✐❞♦ ♥♦ s❡♥t✐❞♦ ❤♦rár✐♦✱

❞❡ss❛ ❢♦r♠❛✱ ♥♦ss❛ ❡q✉❛çã♦ ❞❡ ár❡❛s ❛❜s♦❧✉t❛s é ❞❛❞❛ ♣♦r |(1, 2, 3)| = |(0, 2, 3)|+|(0, 3, 1)|−
|(0, 1, 2)|✳

✭❛✮ ❚r✐â♥❣✉❧♦ ✶ ✭❜✮ ❚r✐â♥❣✉❧♦ ✷

❋✐❣✉r❛ ✷✳✶✷✿ ❈á❧❝✉❧♦ ❞❛ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ❛tr❛✈és ❞❡ ár❡❛s ♣❛r❝✐❛✐s

❖ ❛✉t♦r ❝♦♥t✐♥✉❛ s✉❛ ❡①♣❧❛♥❛çã♦ ♣r♦✈❛♥❞♦ ❡ss❡ t❡♦r❡♠❛ ❛ ♣❛rt✐r ❞❛ ❞❡✜♥✐çã♦ ❛♥❛❧ít✐❝❛✳

P❛r❛ ✐ss♦ ❛❞♦t❛ ✉♠ ♣♦♥t♦ O ♥❛ ♦r✐❣❡♠ ❞♦ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s✱ ♣♦st❡r✐♦r♠❡♥t❡ s✉❜st✐t✉✐

❝❛❞❛ ✉♠❛ ❞❛s ár❡❛s ♣❛r❝✐❛✐s ❞♦ tr✐â♥❣✉❧♦ ♣♦r ❞❡t❡r♠✐♥❛♥t❡s ❛♣r♦♣r✐❛❞♦s✱ ♦♠✐t✐♥❞♦ ♦ ❢❛t♦r 1
2
✱

♣r♦✈❛ q✉❡✱ ♣❛r❛ x1, ..., y3 ❛r❜✐trár✐♦s✱ ♦ s❡❣♠❡♥t♦ ♠❛♥té♠ ❛ r❡❧❛çã♦✳ ❉❡ss❛ ❢♦r♠❛✱ s❡❣✉❡ q✉❡✿
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|(1, 2, 3)| = |(0, 2, 3)|+ |(0, 3, 1)| − |(0, 1, 2)|
∣

∣

∣

∣

∣

∣

∣

∣

x1 y1 1

x2 y2 1

x3 y3 1

∣

∣

∣

∣

∣

∣

∣

∣

=

∣

∣

∣

∣

∣

∣

∣

∣

0 0 1

x2 y2 1

x3 y3 1

∣

∣

∣

∣

∣

∣

∣

∣

+

∣

∣

∣

∣

∣

∣

∣

∣

0 0 1

x3 y3 1

x1 y1 1

∣

∣

∣

∣

∣

∣

∣

∣

+

∣

∣

∣

∣

∣

∣

∣

∣

0 0 1

x1 y1 1

x2 y2 1

∣

∣

∣

∣

∣

∣

∣

∣

❑❧❡✐♥ ❡s❝❧❛r❡❝❡ q✉❡ ♦s ✈❛❧♦r❡s ❞♦s ❞❡t❡r♠✐♥❛♥t❡s à ❞✐r❡✐t❛ ❝♦♥t✐♥✉❛♠ ✐♥✈❛r✐❛♥t❡s s❡ ♥ós

s✉❜st✐t✉✐r♠♦s ♦ s❡❣✉♥❞♦ ❡ ♦ t❡r❝❡✐r♦ ✶ ❞❛ ú❧t✐♠❛ ❝♦❧✉♥❛ ♣♦r ③❡r♦s✳ ❉❡ss❛ ❢♦r♠❛✱ q✉❛♥❞♦ ❞❡✲

s❡♥✈♦❧✈❡♠♦s ❡st❡s ❞❡t❡r♠✐♥❛♥t❡s✱ ❡ss❡s ❡❧❡♠❡♥t♦s sã♦ ♠✉❧t✐♣❧✐❝❛❞♦s ♣♦r ③❡r♦✳ ❋❛③❡♥❞♦ ✉♠❛

tr♦❝❛ ❝í❝❧✐❝❛ ❞♦s ❡❧❡♠❡♥t♦s ♣r✐♥❝✐♣❛✐s ❞♦s ❞♦✐s ú❧t✐♠♦s ❞❡t❡r♠✐♥❛♥t❡s✱ ♦ q✉❡ é ❛❜s♦❧✉t❛♠❡♥t❡

♣❡r♠✐t✐❞♦ ♣❛r❛ ❞❡t❡r♠✐♥❛♥t❡s ❞❡ t❡r❝❡✐r❛ ♦r❞❡♠ ♦✉ ❞❡ ♦r❞❡♠ í♠♣❛r✱ ♥♦ss❛ ❡q✉❛çã♦ s❡rá ❞❛❞❛

♣♦r✿
∣

∣

∣

∣

∣

∣

∣

∣

x1 y1 1

x2 y2 1

x3 y3 1

∣

∣

∣

∣

∣

∣

∣

∣

=

∣

∣

∣

∣

∣

∣

∣

∣

0 0 1

x2 y2 1

x3 y3 1

∣

∣

∣

∣

∣

∣

∣

∣

+

∣

∣

∣

∣

∣

∣

∣

∣

x1 y1 0

0 0 1

x3 y3 0

∣

∣

∣

∣

∣

∣

∣

∣

+

∣

∣

∣

∣

∣

∣

∣

∣

x1 y1 0

x2 y2 0

0 0 1

∣

∣

∣

∣

∣

∣

∣

∣

❋❡❧✐① ❑❧❡✐♥ ❧❡♠❜r❛ q✉❡ ♥❡st❛ ✐❞❡♥t✐❞❛❞❡ ♥❛ s♦♠❛ ❞❡ ❞❡t❡r♠✐♥❛♥t❡s à ❞✐r❡✐t❛ ❡stã♦ ❛♣❡♥❛s

♦s ♠❡♥♦r❡s ❞❛ ú❧t✐♠❛ ❝♦❧✉♥❛ ❞♦ ♣r✐♠❡✐r♦ ❞❡t❡r♠✐♥❛♥t❡✳ ❆ss✐♠✱ t❡♠♦s q✉❡ ♦ t❡♦r❡♠❛ ❡stá

♣r♦✈❛❞♦ ♣❛r❛ q✉❛❧q✉❡r ♣♦s✐çã♦ ❞♦s q✉❛tr♦ ♣♦♥t♦s✳

❖ ❛✉t♦r ❝♦♥t✐♥✉❛ s✉❛ ❡①♣❧❛♥❛çã♦ ❡①♣❧✐❝❛♥❞♦ q✉❡ é ♣♦ssí✈❡❧ ❣❡♥❡r❛❧✐③❛r ❡stá ❢ór♠✉❧❛ ♣❛r❛

❛ ár❡❛ ❞❡ ✉♠ ♣♦❧í❣♦♥♦ ❞❡ n ❧❛❞♦s✳ Pr♦♣õ❡ ❡♥tã♦ q✉❡ s❡ r❡✢✐t❛ s♦❜r❡ ♦ s❡❣✉✐♥t❡ ♣r♦❜❧❡♠❛✿

✧❞❡t❡r♠✐♥❛r ❛ ár❡❛ ❞❡ ✉♠❛ ✜❣✉r❛ r❡t✐❧í♥❡❛ ❛♣ós t❡r ♠❡❞✐❞♦ ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦s ✈ért✐❝❡s

1, 2, ..., n−1, n✧✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛ ❛ ❋✐❣✉r❛ ✷✳✶✵✱ ❑❧❡✐♥ ❧❡♠❜r❛ q✉❡ ❛q✉❡❧❡ q✉❡ ♥ã♦ é ❤❛❜✐t✉❛❞♦

❛ ♦♣❡r❛r ❝♦♠ s✐♥❛✐s✱ ♣♦ss✐✈❡❧♠❡♥t❡ ❡s❜♦ç❛rá ❡st❡ ♣♦❧í❣♦♥♦ ❞✐✈✐❞✐♥❞♦✲♦ ❡♠ tr✐â♥❣✉❧♦s ♣❡❧♦

❡s❜♦ç♦ ❞❡ s✉❛s ❞✐❛❣♦♥❛✐s✱ ❞❡ss❛ ❢♦r♠❛✱ ♣❛rt✐♥❞♦ ❞❡ ✉♠❛ ♦r❞❡♠ ❞❡ t♦♠❛❞❛ ❞♦s ✈ért✐❝❡s é

♣♦ssí✈❡❧ ❝❛❧❝✉❧❛r ❛ ár❡❛ ❞❡ss❡ ♣♦❧í❣♦♥♦ ❛ ♣❛rt✐r ❞❛ s♦♠❛ ♦✉ ❞✐❢❡r❡♥ç❛ ❞❛s ár❡❛s ❞♦s tr✐â♥❣✉❧♦s

♣❛r❝✐❛✐s✳

P♦ré♠✱ r❡ss❛❧t❛ q✉❡ é ♣♦ssí✈❡❧ ❡s❝r❡✈❡r ❛ ❢ór♠✉❧❛ ❣❡r❛❧ s❡♠ ❡s❜♦ç❛r ♦ ♣♦❧í❣♦♥♦✱ ❛ss✐♠

❡♥✉♥❝✐❛✿ ✧s❡ ❖ é ✉♠ ♣♦♥t♦ ♥♦ ♣❧❛♥♦✱ ❝♦♥✈❡♥❝✐♦♥❛❧♠❡♥t❡ s✐t✉❛❞♦ ♥❛ ♦r✐❣❡♠ ❞♦ s✐st❡♠❛ ❞❡

❝♦♦r❞❡♥❛❞❛s✱ ❡ ♦s ✈ért✐❝❡s ❞❡ss❡ ♣♦❧í❣♦♥♦ sã♦ ♣❡r❝♦rr✐❞♦s ♥♦ s❡♥t✐❞♦ 1, 2, ..., n✱ ❛ ❢ór♠✉❧❛

❣❡r❛❧ é ❞❛❞❛ ♣♦r (1, 2, 3, ..., n) = (0, 1, 2) + (0, 2, 3) + ... + (0, n − 1, n) + (0, n, 1)✧✱ ♦♥❞❡
❝❛❞❛ tr✐â♥❣✉❧♦ ❞❡✈❡ s❡r t♦♠❛❞♦ ❝♦♠ ♦ s✐♥❛❧ ❞♦ ❞❡t❡r♠✐♥❛♥t❡ r❡s♣❡✐t❛♥❞♦ ♦ s❡♥t✐❞♦ ♣❡❧♦ q✉❛❧

♦s ✈ért✐❝❡s sã♦ t♦♠❛❞♦s✳ ▲❡♠❜r❛♥❞♦ q✉❡ ✧❛ ❢ór♠✉❧❛ r❡s✉❧t❛ ♣❛r❛ ❛ ár❡❛ ❞❡ ✉♠ ♣♦❧í❣♦♥♦

♣♦s✐t✐✈❛♠❡♥t❡ ♦✉ ♥❡❣❛t✐✈❛♠❡♥t❡✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❝✐r❝✉✐t♦ ❞♦ ♣♦❧í❣♦♥♦ ♥♦ s❡♥t✐❞♦✱ 1, 2, ..., n

s❡r ❛♥t✐✲❤♦rár✐♦ ♦✉ ♥ã♦✧✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✺

❋✐❣✉r❛ ✷✳✶✸✿ P♦❧í❣♦♥♦ ♦r✐❡♥t❛❞♦ ♣♦s✐t✐✈❛♠❡♥t❡

❖ ❛✉t♦r ❝♦♥✈✐❞❛ ♦s ❧❡✐t♦r❡s ❛ ❢❛③❡r❡♠ ❛ ❞❡♠♦♥str❛çã♦ ❞❛ ♣r♦♣♦s✐çã♦ ♠❡♥❝✐♦♥❛❞❛ ❛❝✐♠❛✳

▼❛✐s ✉♠❛ ✈❡③ ♣❡r❝❡❜❡♠♦s q✉❡ ♦ ❛✉t♦r ❛♣r❡s❡♥t❛ ❞✐✜❝✉❧❞❛❞❡s ❡♠ ♠❛t❡♠❛t✐③❛r ❛s ❞❡✲♠♦♥str❛çõ❡s

❞❡ s✉❛s ♣r♦♣♦s✐çõ❡s ❡ t❡♦r❡♠❛s✱ ❛❧❡❣❛♥❞♦ s❡r ❞❡ ❢á❝✐❧ ❞❡♠♦♥str❛çã♦✳ P♦ré♠ ❞❡✐①❛ ❡ss❡s ♣❡✲

q✉❡♥♦s ❞❡t❛❧❤❡s ♣❛r❛ ♦s ❧❡✐t♦r❡s✱ s❡♠ ❞❛r ♠✉✐t♦ ❡♠❜❛s❛♠❡♥t♦ t❡ór✐❝♦ ❡ ♠❛t❡♠át✐❝♦✳ ❖ ❛✉t♦r

s❡ ❧✐♠✐t❛ ❛♣❡♥❛s à ✐♥t✉✐çã♦ ♠❛t❡♠át✐❝❛ ❞❡ss❛s ❝♦♥❥❡❝t✉r❛s✳

◆❡ss❡ ♣♦♥t♦ ❞♦ tr❛❜❛❧❤♦✱ ❑❧❡✐♥ ❝✐t❛ ♦✉tr♦s ❡①❡♠♣❧♦s ❞❡ ❛♣❧✐❝❛çã♦ ❞❛ ❞❡t❡r♠✐♥❛çã♦ ❞♦ s✐♥❛❧

♣❛r❛ ♦ ❝á❧❝✉❧♦ ❞❡ ár❡❛s ❞❡ ♣♦❧í❣♦♥♦s✳ ❚♦♠❛ ❝♦♠♦ ❡①❡♠♣❧♦ ♣♦❧í❣♦♥♦s q✉❡ s❡ ✐♥t❡r❝❡♣t❛♠ ❡♠

✉♠ ❞❡t❡r♠✐♥❛❞♦ ♣♦♥t♦✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛ ❛ ❋✐❣✉r❛ ✷✳✶✶✳

❋✐❣✉r❛ ✷✳✶✹✿ P♦❧í❣♦♥♦ q✉❡ s❡ ✐♥t❡r❝❡♣t❛ ❡♠ ✉♠ ♣♦♥t♦

❊❧❡ s❛❧✐❡♥t❛ q✉❡ ♦ ♣♦♥t♦ ❖ ♣♦❞❡ s❡r t♦♠❛❞♦ ❡♠ q✉❛❧q✉❡r ❧✉❣❛r✱ ♠❛s ♣❛r❛ ❡ss❡ ♣♦❧í❣♦♥♦

❡❧❡ ❝♦❧♦❝❛ ♦ ♣♦♥t♦ ❖ ❡♠ ✉♠ ❧♦❝❛❧ ❝♦♥✈❡♥✐❡♥t❡♠❡♥t❡ ❡s❝♦❧❤✐❞♦✱ ♥♦ ♣♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❡ss❡

♣♦❧í❣♦♥♦✳ ❚❡♠♦s ❡♥tã♦ q✉❡ ❡ss❡ é ❞❡s❝r✐t♦ ♣♦r (1, 2, 3, 4) = (0, 2, 3) + (0, 4, 1)✳ ❊①♣❧✐❝❛

q✉❡ ♦ ♣r✐♠❡✐r♦ tr✐â♥❣✉❧♦ t❡♠ ár❡❛ ♥❡❣❛t✐✈❛ ❡ ♦ s❡❣✉♥❞♦ t❡♠ ár❡❛ ♣♦s✐t✐✈❛✱ ❞❡ss❛ ❢♦r♠❛✱ ♦

❛✉t♦r ❝♦♥❝❧✉✐ q✉❡ ❛ ár❡❛ ❞❡ss❡ ♣♦❧í❣♦♥♦✱ t♦♠❛♥❞♦ ♦ ❝✐r❝✉✐t♦ ♥♦ s❡♥t✐❞♦ (1, 2, 3, 4) é✱ ✐❣✉❛❧

❛♦ ✈❛❧♦r ❛❜s♦❧✉t♦ ❞❛ ár❡❛ ❞❛ ♣❛rt❡ (0, 4, 1) q✉❡ ❡stá ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦✱ ❞✐♠✐♥✉í❞♦ ♣❡❧❛

♣❛rt❡ (0, 2, 3) q✉❡ é ♣❡r❝♦rr✐❞❛ ♥♦ s❡♥t✐❞♦ ❤♦rár✐♦✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✻

❑❧❡✐♥ t❛♠❜é♠ ♠❡♥❝✐♦♥❛ ♦✉tr♦ ❡①❡♠♣❧♦✱ ♥♦ q✉❛❧ ❡①❛♠✐♥❛ ♦ ❝❛s♦ ❞❛ ❡str❡❧❛ ♣❡♥t❛❣♦♥❛❧✱

✐❧✉str❛❞❛ ♥❛ ❋✐❣✉r❛ ✷✳✶✷✳

❋✐❣✉r❛ ✷✳✶✺✿ ❊str❡❧❛ ♣❡♥t❛❣♦♥❛❧

■♥✐❝✐❛ ❡ss❛ ❡①♣❧✐❝❛çã♦ t♦♠❛♥❞♦ ♦ ♣♦♥t♦ ❖ ♥♦ ❝❡♥tr♦ ❞❛ ❡str❡❧❛ ♣❡♥t❛❣♦♥❛❧✳ ❉❡ss❛ ❢♦r♠❛✱

s❡ t♦♠❛r♠♦s t♦❞♦s ♦s tr✐â♥❣✉❧♦s ♣❛r❝✐❛✐s ♥❛ s♦♠❛ (0, 1, 2)+(0, 2, 3)+...+(0, 5, 1) ♣❡r❝♦rr✐❞♦s

♥♦ s❡♥t✐❞♦ ♣♦s✐t✐✈♦❀ s❡❣✉❡ q✉❡ ❛ s♦♠❛ ❞❡❧❡s ❝♦❜r❡ ♦s ❝✐♥❝♦ ❝❛♥t♦s ❞❛ ♣❛rt❡ ❝❡♥tr❛❧ ❞❛ ✜❣✉r❛

❞✉❛s ✈❡③❡s✱ ❡ ❝❛❞❛ ✉♠❛ ❞❛s ❝✐♥❝♦ ♣♦♥t❛s ✉♠❛ ✈❡③✳ ❆ss✐♠✱ ❝♦♥s✐❞❡r❛♥❞♦ ♦ ❝✐r❝✉✐t♦ ♣♦s✐t✐✈♦

❡♠ t♦r♥♦ ❞♦ ♥♦ss♦ ♣♦❧í❣♦♥♦ (1, 2, 3, 4, 5, 1) é ❢á❝✐❧ ✈❡r q✉❡ t♦❞❛s ❛s ♣❛rt❡s ❞♦ ❡①tr❡♠♦ sã♦

♣❡r❝♦rr✐❞❛s ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦ ❡ q✉❡ ❛ ♣❛rt❡ ❝❡♥tr❛❧ ❞❡ss❡ ♣♦❧í❣♦♥♦ é ♣❡r❝♦rr✐❞❛ ❞✉❛s

✈❡③❡s✳ ❆ss✐♠✱ ❛ ár❡❛ é ❞✉♣❧❛♠❡♥t❡ ❝♦♥t❛❞❛✱ ❧❡♠❜r❛ t❛♠❜é♠ q✉❡ ♦ r❡st❛♥t❡ ❞♦ ♣♦❧í❣♦♥♦ é

♣❡r❝♦rr✐❞♦ ❛♣❡♥❛s ✉♠❛ ✈❡③✳

❈♦♥t✐♥✉❛ s✉❛ ❡①♣❧✐❝❛çã♦ ❞❡❞✉③✐♥❞♦ ✉♠❛ r❡❣r❛ ❣❡r❛❧ ❛ ♣❛rt✐r ❞♦s ❞♦✐s ❡①❡♠♣❧♦s ❝✐t❛❞♦s

❛♥t❡r✐♦r♠❡♥t❡✱ ❛ q✉❛❧ ♦ ❛✉t♦r ❛✜r♠❛ q✉❡ ✧♣❛r❛ ✉♠ r❡tâ♥❣✉❧♦ r❡t✐❧í♥❡♦ ❝♦♠ ❧✐♥❤❛s ❛r❜✐trár✐❛s✱

♥♦ss❛ ❢ór♠✉❧❛ ❞á ❝♦♠♦ ár❡❛ t♦t❛❧ ❛ s♦♠❛ ❛❧❣é❜r✐❝❛ ❞❛s ár❡❛s ♣❛r❝✐❛✐s ❧✐♠✐t❛❞❛s ♣❡❧❛ ❧✐♥❤❛

♣♦❧✐❣♦♥❛❧✱ ♦♥❞❡ ❝❛❞❛ ✉♠❛ ❞❡ss❛s ár❡❛s ♣❛r❝✐❛✐s é ❝♦♥t❛❞❛ ❝♦♠ ❛ ❢r❡qüê♥❝✐❛ q✉❡ ♥ós ♣❛ss❛r♠♦s

❡♠ t♦r♥♦ ❞❡ s❡✉ ❧✐♠✐t❡ q✉❛♥❞♦ ♦ ❝✐r❝✉✐t♦ (1, 2, 3, ..., n, 1) é ❢❡✐t♦ ♠❛✐s ❞❡ ✉♠❛ ✈❡③✳ ❊ss❛

❝♦♥t❛❣❡♠ ♣♦❞❡ s❡r ❢❡✐t❛ ♣♦s✐t✐✈❛♠❡♥t❡ ♦✉ ♥❡❣❛t✐✈❛♠❡♥t❡ ❝♦♥❢♦r♠❡ ♣❛ss❛r♠♦s ❡♠ t♦r♥♦ ❞❛

ár❡❛ ♣❛r❝✐❛❧ ❡♠ s❡♥t✐❞♦ ❤♦rár✐♦ ♦✉ ❛♥t✐✲❤♦rár✐♦✧✳ ❋✐♥❛❧♠❡♥t❡ ❧❡♠❜r❛ q✉❡ ❛♦ ❡st❛❜❡❧❡❝❡r♠♦s

❡st❡ ♣r✐♥❝í♣✐♦ ♥ã♦ t❡r❡♠♦s ❞✐✜❝✉❧❞❛❞❡s ❡♠ ❛♣❧✐❝❛r ❡st❡ t❡♦r❡♠❛✳

❑❧❡✐♥✱ ♥❡ss❡ ♣♦♥t♦✱ ♠♦str❛ ♦✉tr♦ ❡①❡♠♣❧♦ ✐♠♣♦rt❛♥t❡ ♣❛r❛ ♦ ❝❛s♦ ❞❡ ♣♦❧í❣♦♥♦s ❧✐♠✐t❛❞♦s

♣♦r ár❡❛s ❝✉r✈✐❧í♥❡❛s✳ ❊①❡♠♣❧✐✜❝❛ t♦♠❛♥❞♦ ✉♠❛ ❝✉r✈❛ ❢❡❝❤❛❞❛✱ ♥❛ q✉❛❧ ♠❛r❝❛✲s❡ ✉♠ s❡♥t✐❞♦

❞❡✜♥✐❞♦ ❞❡ ❞✐r❡çã♦ ❛♦ ❧♦♥❣♦ ❞❡st❛ ❝✉r✈❛✳ ❖ ❛✉t♦r ❡①♣❧✐❝❛ q✉❡ ❡♥❝♦♥tr❛r❡♠♦s ❛ ár❡❛ ❞❡st❛

❝✉r✈❛ s❡ ❛♣r♦①✐♠❛r♠♦s ❛ ❝✉r✈❛ ♣❡❧♦s ♣♦❧í❣♦♥♦s✱ t♦♠❛♥❞♦ ♣❡q✉❡♥♦s ❛❝rés❝✐♠♦s ❡ ❝❛❧❝✉❧❛♥❞♦

♦ ❧✐♠✐t❡ ❞❡ss❛s ár❡❛s ❞❡st❡s ♣♦❧í❣♦♥♦s✱ ❝♦♥❢♦r♠❡ ✐❧✉str❛ ❛ ❋✐❣✉r❛ ✷✳✶✸✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✼

❋✐❣✉r❛ ✷✳✶✻✿ ❈✉r✈❛ ❢❡❝❤❛❞❛

❆ss✐♠✱ ❋❡❧✐① ❑❧❡✐♥ t♦♠❛ ♦s ♣♦♥t♦s P (x, y) ❡ P1(x + dx, y + dy) q✉❡ sã♦ ♦s ❞♦✐s ✈ért✐❝❡s

❜❡♠ ♣ró①✐♠♦s ❞❡ss❡ ♣♦❧í❣♦♥♦✳ ▲♦❣♦✱ s✉❛ ár❡❛ ❝♦♥s✐st❡ ♥❛ s♦♠❛ ❞♦s tr✐â♥❣✉❧♦s ❡❧❡♠❡♥t❛r❡s

(OPP1)✱ ❝✉❥❛ s♦♠❛ s❡rá✿

1
2

∣

∣

∣

∣

∣

∣

∣

∣

0 0 1

x y 1

x + dx y + dy 1

∣

∣

∣

∣

∣

∣

∣

∣

= 1
2
(xdy − ydx)

◆♦ ❧✐♠✐t❡✱ ❡st❛ s♦♠❛ t♦r♥❛✲s❡ ❛ ✐♥t❡❣r❛❧ ❞❡ ❧✐♥❤❛

1
2

∫

(xdy − ydx)

❛♦ ❧♦♥❣♦ ❞❛ ❝✉r✈❛✱ q✉❡ ❞❡✜♥❡ ♦ ❧✐♠✐t❡ ❞❛ ár❡❛ ❧✐♠✐t❛❞❛ ♣❡❧❛ ❝✉r✈❛✳ ◆❡ss❡ ♣♦♥t♦ ♦ ❛✉t♦r ❢❛③

✉♠❛ ❞❡✜♥✐çã♦ ❣❡♦♠étr✐❝❛ ♣❛r❛ ❡st❡ ❝❛s♦✿ ✧❝❛❞❛ ár❡❛ ♣❛r❝✐❛❧ ❧✐♠✐t❛❞❛ ♣❡❧❛ ❝✉r✈❛ é ❝♦♥t❛❞❛

♣♦s✐t✐✈❛♠❡♥t❡ s❡ s❡✉ ❝✐r❝✉✐t♦ ❢♦r t♦♠❛❞♦ ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦ ❡ ♥❡❣❛t✐✈❛♠❡♥t❡ s❡ s❡✉

❝✐r❝✉✐t♦ ❢♦r t♦♠❛❞♦ ♥♦ s❡♥t✐❞♦ ❤♦rár✐♦✱ ❡st❛ ❝✉r✈❛ ♣♦❞❡ s❡r ♣❡r❝♦rr✐❞❛ ♠❛✐s ❞❡ ✉♠❛ ✈❡③

❡♠ s❡♥t✐❞♦ ❞❡t❡r♠✐♥❛❞♦✳ ❊♥❢❛t✐③❛ q✉❡ ♣❛r❛ ✉♠❛ ❝✉r✈❛ s✐♠♣❧❡s✱ ❝♦♠♦ ❛ ❞❛ ✜❣✉r❛ ❛❝✐♠❛✱ ♦

❝á❧❝✉❧♦ ❞❛ ✐♥t❡❣r❛❧ r❡s✉❧t❛ ♥❛ ár❡❛ ❡①❛t❛ ❧✐♠✐t❛❞❛ ♣❡❧❛ ❝✉r✈❛✱ t♦♠❛❞❛ ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦

✭♣♦s✐t✐✈♦✮✳

◆❡st❡ tr❡❝❤♦ ❞♦ ❧✐✈r♦✱ ❑❧❡✐♥ ♣♦❞❡r✐❛ t❡r ✉t✐❧✐③❛❞♦ ❛ ❞❡♠♦♥str❛çã♦ ❞♦ ❚❡♦r❡♠❛ ❞❡ ●r❡❡♥

♣❛r❛ ❡s❝❧❛r❡❝❡r ❛♦ ❧❡✐t♦r ❝♦♠♦ s❡ ❝❤❡❣❛ ❛ ❡ss❛ ✐♥t❡❣r❛❧✳ P❛r❛ ✈❡r✐✜❝❛r ❡ss❛ ❞❡♠♦♥str❛çã♦✱

❝♦♥s✉❧t❡ ♦ tr❛❜❛❧❤♦ ❞❡ ❈♦st❛ ✭✷✵✵✽✮✳

❊♠ s✉❛ r❡✢❡①ã♦ ❑❧❡✐♥ t❛♠❜é♠ ♠♦str❛ ♦✉tr♦s t✐♣♦s ❞❡ ❝✉r✈❛s ❡ ❡①♣❧✐❝❛ ❝♦♠♦ sã♦ t♦♠❛❞♦s

♦s ❝✐r❝✉✐t♦s ❜❡♠ ❝♦♠♦ q✉❛♥t❛s ✈❡③❡s ❝❛❞❛ ❝✐r❝✉✐t♦ é ❝♦♥t❛❞♦ ♣♦s✐t✐✈❛♠❡♥t❡ ♦✉ ♥❡❣❛t✐✈❛✲

♠❡♥t❡✳ ❊s❝❧❛r❡❝❡ q✉❡ ♥❛ ♣r✐♠❡✐r❛ ✜❣✉r❛ ❛ ♣❛rt❡ ❡①t❡r♥❛ é ❝♦♥t❛❞❛ ✉♠❛ ✈❡③ ♣♦s✐t✐✈❛♠❡♥t❡ ❡

❛ ♣❛rt❡ ✐♥t❡r♥❛ é ❝♦♥t❛❞❛ ❞✉❛s ✈❡③❡s❀ ♥❛ s❡❣✉♥❞❛ ✜❣✉r❛ ♦ ❧❛❞♦ ❡sq✉❡r❞♦ é ♥❡❣❛t✐✈♦ ❡ ♦ ❞✐r❡✐t♦



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✽

é ♣♦s✐t✐✈♦✱ ❞❡ss❛ ❢♦r♠❛✱ ♦ ❝♦♥❥✉♥t♦ r❡s✉❧t❛ ❡♠ ✉♠❛ ár❡❛ ♥❡❣❛t✐✈❛❀ ❥á ♥❛ t❡r❝❡✐r❛ ✜❣✉r❛✱ ✉♠❛

♣❛rt❡ ♥ã♦ é t♦❞❛ ❝♦♥t❛❞❛✱ ♣♦✐s ❡❧❛ é ♣❡r❝♦rr✐❞❛ ✉♠❛ ✈❡③ ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦ ❡ ♦✉tr❛ ✈❡③

♥♦ s❡♥t✐❞♦ ❤♦rár✐♦✳

✭❛✮ Pr✐♠❡✐r❛ ✭❜✮ ❙❡❣✉♥❞❛ ✭❝✮ ❚❡r❝❡✐r❛

❋✐❣✉r❛ ✷✳✶✼✿ ❈✐r❝✉✐t♦s ♦r✐❡♥t❛❞♦s ♣♦s✐t✐✈❛♠❡♥t❡ ❡ ♥❡❣❛t✐✈❛♠❡♥t❡

P❡r❝❡❜❡♠♦s ♥❡ss❡ tr❡❝❤♦ q✉❡ ❑❧❡✐♥ ❥á s❡ ✉t✐❧✐③❛ ❞❡ ♦✉tr♦ ❝♦♥❝❡✐t♦ ♠❛t❡♠át✐❝♦ ♣❛r❛ ♦

❝á❧❝✉❧♦ ❞❛ ár❡❛ ❞❡ ✉♠❛ ✜❣✉r❛ ♣❧❛♥❛ ❡ ❝✉r✈✐❧í♥❡❛✳ ❊❧❡ ✐♥tr♦❞✉③ ♦ ❝♦♥❝❡✐t♦ ❞❡ ❧✐♠✐t❡✱ ❜❡♠ ❝♦♠♦

❞❡ ✐♥t❡❣r❛❧ ♣❛r❛ r❡s♦❧✈❡r ❡ss❡ ♣r♦❜❧❡♠❛✳ ◆♦t❡ q✉❡ ❡st❡ ❧✐✈r♦ é ❞✐r❡❝✐♦♥❛❞♦ ♣❛r❛ ♣r♦❢❡ss♦r❡s

❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✱ ♣♦ré♠ ♥❡ss❡ ❢r❛❣♠❡♥t♦ ♦ ❛✉t♦r ❝♦♥✈✐❞❛ ♦ ♣r♦❢❡ss♦r ❛ ✉t✐❧✐③❛r ♦s ❝♦♥✲

❝❡✐t♦s ❞❡ ❞❡r✐✈❛❞❛ ❡ ✐♥t❡❣r❛❧ ♣❛r❛ ❡①♣❧✐❝❛r ♦ ❝á❧❝✉❧♦ ❞❡ ár❡❛s ❝✉r✈✐❧í♥❡❛s✳ ❱❛❧❡ ❧❡♠❜r❛r q✉❡ ❛

✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧ ♥♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ ❢❛③✐❛ ♣❛rt❡ ❞❛ ♣r♦♣♦st❛ ❞❡

❑❧❡✐♥ ♣❛r❛ ❛ ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✳

P♦ré♠✱ ♦ ❛✉t♦r✱ ♥ã♦ ❡s❝❧❛r❡❝❡ ❛♦ ❧❡✐t♦r ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s q✉❡ ♦r✐❣✐♥❛♠ ❡ss❛

✐♥t❡❣r❛❧✳ ◆❡ss❡ ♣♦♥t♦✱ ♣❡r❝❡❜❡♠♦s ♥♦✈❛♠❡♥t❡ q✉❡ ♦ ❛✉t♦r ♥ã♦ s❡ ✉t✐❧✐③❛ ❞❛ ✐♥t✉✐çã♦ ♣❛r❛

❡①♣❧✐❝❛r ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✱ ❡❧❡ s✐♠♣❧❡s♠❡♥t❡ ❛♣r❡s❡♥t❛ r❡s✉❧t❛❞♦s✳

P❛r❛ ✜♥❛❧✐③❛r ❡st❛ ♣❛rt❡✱ ❑❧❡✐♥ ❞❡s❝r❡✈❡ ♦ P❧❛♥í♠❡tr♦ P♦❧❛r ❞❡ ❆♠s❧❡r ❡ ♠♦str❛ ❝♦♠♦

❡ss❡ ❡q✉✐♣❛♠❡♥t♦ ❢✉♥❝✐♦♥❛ ❛ ♣❛rt✐r ❞❛s ❞❡✜♥✐çõ❡s ❡ ❡①❡♠♣❧♦s ❛♣r❡s❡♥t❛❞♦s ❛❝✐♠❛✳

❖ ❛✉t♦r ❝♦♠❡ç❛ ❢❛③❡♥❞♦ ❛❧❣✉♥s ❛♣♦♥t❛♠❡♥t♦s ❤✐stór✐❝♦s r❡❧❛t✐✈♦s à ✐♥✈❡♥çã♦ ❡ ✉t✐❧✐❞❛❞❡

❞❡ss❡ ❡q✉✐♣❛♠❡♥t♦✱ ❝♦✐s❛ ❜❡♠ ♠♦❞❡st❛ s❡ ♣❡♥s❛r♠♦s ♥❛ r✐q✉❡③❛ ❞❡ ❞❛❞♦s ❤✐stór✐❝♦s s♦❜r❡ ♦

♠❡s♠♦✳

❈♦♥str✉í❞♦ ❡♠ ✶✽✺✹✱ ♦ ♣❧❛♥í♠❡tr♦ ♣♦❧❛r é ✉♠ ✐♥str✉♠❡♥t♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ ♠❡❞✐r ✉♠❛ ár❡❛

♣❧❛♥❛ ❧✐♠✐t❛❞❛ ♣♦r ✉♠❛ ❝✉r✈❛ q✉❡ ♥ã♦ s❡ ✐♥t❡r❝❡♣t❛✱ s❡✉ ✐❞❡❛❧✐③❛❞♦r ❢♦✐ ♦ ♠❡❝â♥✐❝♦ ❏❛❝♦❜

❆♠s❧❡r ❞❡ ❙❝❤❛✛❤❛✉s❡♥✳ ❑❧❡✐♥ ❞❡st❛❝❛ q✉❡ ❡st❡ ❡q✉✐♣❛♠❡♥t♦ ❡❢❡t✉❛ ❛ ❞❡t❡r♠✐♥❛çã♦ ❞❛s

ár❡❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ❞✐s❝✉ssõ❡s ❢❡✐t❛s ♣♦r ❡❧❡ ❛♥t❡r✐♦r♠❡♥t❡✳ ❊ ❛♣r❡s❡♥t❛ ❛ ❜❛s❡ t❡ór✐❝❛

❞❛ ❝♦♥str✉çã♦ ❞♦ ♣❧❛♥í♠❡tr♦ ♣♦❧❛r✳



✷✳✸ ❈♦♠♣r✐♠❡♥t♦✱ ➪r❡❛ ❡ ❱♦❧✉♠❡ ✸✾

❖ tr❛❜❛❧❤♦ ❞❡ ❈♦st❛ ✭✷✵✵✽✮ ❛♣r❡s❡♥t❛ ❝♦♠ ♠❛✐s ❞❡t❛❧❤❡s ❛ ❝♦♥❡①ã♦ ❡♥tr❡ ♦ ❢✉♥❝✐♦♥❛✲

♠❡♥t♦ ❞♦ ♣❧❛♥í♠❡tr♦ ♦ ❡ ❚❡♦r❡♠❛ ❞❡ ●r❡❡♥✳

❋✐❣✉r❛ ✷✳✶✽✿ P❧❛♥í♠❡tr♦ P♦❧❛r

❑❧❡✐♥ ✜♥❛❧✐③❛ ❡ss❛ ♣❛rt❡ ❞♦ ❧✐✈r♦ ❢❛③❡♥❞♦ ✉♠❛ ❝rít✐❝❛ ❛♦s ♠❛t❡♠át✐❝♦s ♣✉r♦s q✉❡ s❡ ✜①❛♠

❡♠ ❡①♣❧✐❝❛çõ❡s t❡ór✐❝❛s s❡♠ ♠♦str❛r ♥❛ ♣rát✐❝❛ ❝♦♠♦ ♦s ✐♥str✉♠❡♥t♦s ❢✉♥❝✐♦♥❛♠ ❡ ❝r✐t✐❝❛

t❛♠❜é♠ ♦ ♦♣♦st♦ ❞♦ ♣❡♥s❛♠❡♥t♦ ♠❡❝❛♥✐❝✐st❛ ✭❝♦♥str✉t✐✈✐s♠♦✮ q✉❡ ❢❛③ ♦ ❝♦♥trár✐♦✱ q✉❡

♠♦str❛ ♦ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞♦s ❡q✉✐♣❛♠❡♥t♦s s❡♠ ❡①♣❧✐❝❛çõ❡s t❡ór✐❝❛s✱ ❞❡ss❛ ❢♦r♠❛✱ ♦ ❛✉t♦r

❡♥❢❛t✐③❛ q✉❡ ♥❛ ♠❛t❡♠át✐❝❛ ❞❡✈❡ ❤❛✈❡r ✉♠ ❡❧♦ ❡♥tr❡ ❛ t❡♦r✐❛ ❡ ❛ ♣rát✐❝❛✳

▲❡♠❜r❛ q✉❡ ♥ã♦ s❡ ♣♦❞❡ ✐❣♥♦r❛r ♦s ❡rr♦s ♥♦ ❢✉♥❝✐♦♥❛♠❡♥t♦ ❞❡st❡ ❡q✉✐♣❛♠❡♥t♦✱ ❡ ❡①♣❧✐❝❛

q✉❡ ♥❡♠ s❡♠♣r❡ ♦ ❞❡s❡♥❤♦ ❞♦ ♣❛♣❡❧ s❡rá ✉♥✐❢♦r♠❡♠❡♥t❡ ♣❧❛♥♦✳ ❆❧❡rt❛ q✉❡ ❡ss❛s q✉❡stõ❡s

sã♦ ✐♠♣♦rt❛♥t❡s ♥❛ ♣rát✐❝❛ ❡ q✉❡ ❝❛❜❡ ❛ ✐♥✈❡st✐❣❛çã♦ ♠❛t❡♠át✐❝❛ ✈❡r✐✜❝❛r ♦ ♣♦rq✉ê ❞❡st❡s

❡rr♦s✳



❈❛♣ít✉❧♦ ✸

❖s r❡✢❡①♦s ❞♦ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧

❞❡ ❘❡❢♦r♠❛ ❞♦ ❊♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ ♥♦

❇r❛s✐❧

✧❍á ✉♠❛ ú♥✐❝❛ ❝✐ê♥❝✐❛✱ ❛ ♠❛t❡♠át✐❝❛✱ ❛ q✉❛❧ ♥✐♥❣✉é♠ s❡ ♣♦❞❡ ❥❛❝t❛r ❞❡ ❝♦♥❤❡❝❡r ♣♦rq✉❡ s✉❛s ❝♦♥q✉✐st❛s sã♦✱ ♣♦r

♥❛t✉r❡③❛✱ ✐♥✜♥✐t❛s❀ ❞❡❧❛ t♦❞❛ ❣❡♥t❡ ❢❛❧❛✱ s♦❜r❡t✉❞♦ ♦s q✉❡ ♠❛✐s ❛ ✐❣♥♦r❛♠✳✧✭▼❛❧❜❛ ❚❛❤❛♥✮

◆♦ ❇r❛s✐❧✱ ❛ r❡❢❡rê♥❝✐❛ ❞♦ ❡♥s✐♥♦✱ ❡♠ ♠❡❛❞♦s ❞♦ sé❝✉❧♦ ❳■❳ ❡st❛✈❛ ❝❡♥tr❛❞❛ ♥♦ ❈♦❧é❣✐♦

P❡❞r♦ ■■✱ ❝✉❥♦ s✉r❣✐♠❡♥t♦ s❡ ❞❡✈❡ à r❡♦r❣❛♥✐③❛çã♦ ❞♦ ❛♥t✐❣♦ ❙❡♠✐♥ár✐♦ ❞❡ ❙ã♦ ❏♦❛q✉✐♠✱

♣❡❧♦ ❡♥tã♦ ♠✐♥✐str♦ ❞♦ ■♠♣ér✐♦✱ ❇❡r♥❛r❞♦ P❡r❡✐r❛ ❞❡ ❱❛s❝♦♥❝❡❧♦s✳ ■♥❛✉❣✉r❛❞❛✱ ❝♦♥❢♦r♠❡

❞❡❝r❡t♦ ❞❡ ✷ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✶✽✸✼✱ ❡st❛ ✐♥st✐t✉✐çã♦ ♣❛ss♦✉ ❛ s❡ ❝❤❛♠❛r ■♠♣❡r✐❛❧ ❈♦❧é❣✐♦ ❞❡

P❡❞r♦ ■■✳ ❊r❛ ❝♦♥s✐❞❡r❛❞❛ ❝♦♠♦ r❡❢❡rê♥❝✐❛ ❞♦ ❡♥s✐♥♦ ❞❛q✉❡❧❡s t❡♠♣♦s✱ ♣♦✐s ♥❡ss❛ ✐♥st✐t✉✐çã♦

❧❡❝✐♦♥❛✈❛♠ ♦s ♠❡❧❤♦r❡s ❡ ♠❛✐s r❡♥♦♠❛❞♦s ♣r♦❢❡ss♦r❡s ❞❛ é♣♦❝❛✱ ❝♦♥❢♦r♠❡ ❛✈❡♥t❛ ❘♦①♦✿

❬✳✳✳❪ ❡r❛ ♦ ♠❡❧❤♦r ❝♦❧é❣✐♦ ❞♦ ❇r❛s✐❧✱ ♦ ú♥✐❝♦ ♠❛♥t✐❞♦ ♣❡❧♦ ❣♦✈❡r♥♦ ❢❡❞❡r❛❧✳ ❆❧✐✱ ❞❡s❞❡ ♦s ♣r✐♠❡✐r♦s t❡♠♣♦s ❞♦

✷♦ ❘❡✐♥❛❞♦✱ ❤❛✈✐❛♠ ❧❡❝✐♦♥❛❞♦ ❡ ❝♦♥t✐♥✉❛✈❛♠ ❛ ❧❡❝✐♦♥❛r ♦s ♠❛✐♦r❡s ♥♦♠❡s ❞♦ ♥♦ss♦ ♠❛❣✐stér✐♦❀ ❞❛❧✐ ❤❛✈✐❛♠ s❛í❞♦

♠✉✐t♦s ❞♦s ❣r❛♥❞❡s ❤♦♠❡♥s ❞❡ ♥♦ss❛ Pátr✐❛ ✭❘❖❳❖ ❛♣✉❞ ❉❆❙❙■❊✱ ✷✾✱ ✷✵✵✽✮✳

❋♦✐ t❛♠❜é♠ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ q✉❡ s✉r❣✐r❛♠ ❛s ♣r✐♠❡✐r❛s ✐♥✐❝✐❛t✐✈❛s ❝♦♥❝❡r♥❡♥t❡s à

r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ♠❛t❡♠át✐❝♦✳ ❈♦♠♦ ❛♣♦♥t❛♠♦s ❛♥t❡r✐♦r♠❡♥t❡✱ ♦ ❇r❛s✐❧ ♥♦ ❛♥♦ ❞❡ ✶✾✶✷

❢♦✐ ❝♦♥✈✐❞❛❞♦ ❛ ♣❛rt✐❝✐♣❛r ♥♦ ❝♦♥❣r❡ss♦ ❞♦ ■▼❯❑✱ ♣♦ré♠ s❡♠ ❞✐r❡✐t♦ ❛ ✈♦t♦✳

◆❡ss❡ ♣❡rí♦❞♦✱ ♦s ♣r♦❢❡ss♦r❡s ❊✉❣ê♥✐♦ ❞❡ ❇❛rr♦s ❘❛❥❛ ●❛❜❛❣❧✐❛ ❡ ❏♦❛q✉✐♠ ■♥á❝✐♦ ❞❡

❆❧♠❡✐❞❛ ▲✐s❜♦❛ ❞✐✈✐❞✐❛♠ ❛ ❝át❡❞r❛ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❡①t❡r♥❛t♦ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✳ ❱❛❧❡♥t❡

✹✵



✹✶

✭✷✵✵✹✮ ❝♦❧♦❝❛ q✉❡ ●❛❜❛❣❧✐❛ ✧❛❞♠✐r❛✈❛ ❛ sí♥t❡s❡ s✉❜❥❡t✐✈❛✱ ❞✐✈❡r❣✐♥❞♦ ❞❛ sí♥t❡s❡ r❡❧✐❣✐♦s❛✧❡

q✉❡ t❛♠❜é♠ ✧❡r❛ ✉♠ ❤❡r❞❡✐r♦ ❞❛ tr❛❞✐çã♦✧✳ ❆❧♠❡✐❞❛ ▲✐s❜♦❛ ❡r❛ ❝♦♥s✐❞❡r❛❞♦✱ ❞❡ ❛❝♦r❞♦

❝♦♠ ❱❛❧❡♥t❡ ✭✷✵✵✹✮✱ ✧✉♠ ♠❡str❡ rís♣✐❞♦✱ ❞❡❢❡♥s♦r ❞❛ ♦r❞❡♠ ❡ ❞❛ ♠á①✐♠❛ ❞✐s❝✐♣❧✐♥❛✧✳ ❉❡ss❛

❢♦r♠❛✱ ♣❡r❝❡❜❡♠♦s q✉❡ ❛♠❜♦s ✈❛❧♦r✐③❛✈❛♠ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ r❛❝✐♦❝í♥✐♦ ❞❡❞✉t✐✈♦✱ ♣♦ré♠

●❛❜❛❣❧✐❛ s❡ ♠♦str❛✈❛ ♠❛✐s ✐♥t❡r❡ss❛❞♦ ❡♠ ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛

q✉❡ ❆❧♠❡✐❞❛ ▲✐s❜♦❛✳

❘❡ss❛❧t❛♠♦s ❛q✉✐ ♦ ✐♠♣♦rt❛♥t❡ ♣❛♣❡❧ ❞❡s❡♠♣❡♥❤❛❞♦ ♣♦r ❘❛❥❛ ●❛❜❛❣❧✐❛ ❡ ❆rt❤✉r ❚❤✐ré✱

♣r♦❢❡ss♦r❡s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ✐♥t❡r♥❛t♦ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❝♦♠♦ ♦s ♣r❡❝✉rs♦r❡s ❞❡ ♠♦❞✐✜✲

❝❛çõ❡s r❡❛❧✐③❛❞❛s ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧✳ ◆❛s ♣❛❧❛✈r❛s ❞❡ ❱❛❧❡♥t❡✿

❬♣♦r ✈♦❧t❛ ❞♦ sé❝✉❧♦ ❳❳ ♦❝♦rr❡✉❪ ✉♠❛ ♠♦❞✐✜❝❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ❬✳✳✳❪ ♣❡❧❛s ♠ã♦s ❞❡ ●❛❜❛❣❧✐❛✳ ❋♦✐ ❡❧❡ ♦

r❡s♣♦♥sá✈❡❧ ♣❡❧❛ s✉❜st✐t✉✐çã♦ ❞♦s ✈❡❧❤♦s ❝♦♠♣ê♥❞✐♦s ❞❡ ♠❛t❡♠át✐❝❛✱ ❡♠ ✉s♦ ♥♦ ❝♦❧é❣✐♦ ❞❡s❞❡ ❛ ♠❡t❛❞❡ ❞♦ sé❝✉❧♦

❳■❳✱ ♣♦r ♥♦✈♦s ❧✐✈r♦s ❞✐❞át✐❝♦s ❝♦♥❤❡❝✐❞♦s ♣❡❧❛ s✐❣❧❛ ❋✳ ■✳ ❈✳ ❬❋rèr❡s ❞❡ ❧✬ ■♥str✉❝t✐♦♥ ❈❤rét✐❡♥♥❡❪✳ ●❛❜❛❣❧✐❛ tr❛❞✉③✐✉

♣❛r❛ ♦ ♣♦rt✉❣✉ês ✈ár✐♦s ❧✐✈r♦s ❞✐❞át✐❝♦s ❝♦♠♦ ❊❧❡♠❡♥t♦s ❞❡ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛✱ ●❡♦♠❡tr✐❛✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✹✱

✹✽✲✹✾✱ ❣r✐❢♦ ❞♦ ❛✉t♦r✮✳

❊ss❛ s✉❜st✐t✉✐çã♦✱ ♣♦ré♠✱ ♥ã♦ r❡♣r❡s❡♥t♦✉ ✉♠❛ ♥♦✈❛ ♠❛t❡♠át✐❝❛✱ ♣♦✐s ❡ss❡s ❧✐✈r♦s tr❛❞✉③✐✲

❞♦s ♣♦r ●❛❜❛❣❧✐❛ ❡st❛✈❛♠ ♠♦❧❞❛❞♦s ♥♦s ♠ét♦❞♦s tr❛❞✐❝✐♦♥❛✐s ❞❡ ❡♥s✐♥♦✳ ▼❡s♠♦ ❛ss✐♠✱ ❢♦r❛♠

✉t✐❧✐③❛❞♦s ❛té ♠❡❛❞♦s ❞❡ ✶✾✺✵✳

❊♥❢♦q✉❡ ❡s♣❡❝✐❛❧ s❡ ❞á ❛♦ ♣r♦❢❡ss♦r ❆rt❤✉r ❚❤✐ré✱ ♣♦✐s ❞❡♥tr❡ t♦❞♦s ♦s ❝❛t❡❞rát✐❝♦s ❞❡

♠❛t❡♠át✐❝❛ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ ❞❛ é♣♦❝❛✱ ❢♦✐ ❡❧❡ q✉❡♠ ♦❜t❡✈❡ ♠❛✐♦r ❞❡st❛q✉❡✱ ♣♦r s❡r ♦ ♠❛✐s

❛t✉❛❧✐③❛❞♦ ❞❡ t♦❞♦s ❡ ♣❡❧♦ s❡✉ ✐♥t❡r❡ss❡ ♣♦r ❞✐s❝✉ssõ❡s r❡❧❛t✐✈❛s ❛♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✳

❚❤✐ré ❬❛♣r❡s❡♥t♦✉❪ ✉♠❛ tr❛❥❡tór✐❛ ♣r♦✜ss✐♦♥❛❧ ✉♠ t❛♥t♦ ❞✐❢❡r❡♥t❡ ❞❛ ❞❡ s❡✉s ❝♦❧❡❣❛s ❞❡ ♠❛❣✐stér✐♦ ❜r❛s✐❧❡✐r♦s✳

❬✳✳✳❪ ❊♠ ✶✾✶✷✱ ❚❤✐ré ♣r♦♣õ❡ q✉❡ s❡❥❛ ♥♦♠❡❛❞❛ ✉♠❛ ❝♦♠✐ssã♦ ♣❛r❛ ❡st✉❞❛r ❛s ♠♦❞✐✜❝❛çõ❡s ❛ s❡r❡♠ ❢❡✐t❛s ♥❛

❞✐str✐❜✉✐çã♦ ❞❛s ♠❛tér✐❛s ❞♦ ❝✉rs♦✳ ❆✐♥❞❛ ♥❛ ♠❡s♠❛ r❡✉♥✐ã♦✱ r❡✈❡❧❛♥❞♦ ❣r❛♥❞❡ ✐♥t❡r❡ss❡ ♣❡❧❛ ❛t✉❛❧✐③❛çã♦ ❞♦ ❡♥s✐♥♦

❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❝♦❧é❣✐♦✱ ❚❤✐ré ♣r♦♣õ❡ q✉❡ s❡❥❛ t❛♠❜é♠ ♥♦♠❡❛❞❛ ✉♠❛ ♦✉tr❛ ❝♦♠✐ssã♦ ✧♣❛r❛ ❞❛r ♦s ♣❛ss♦s

♥❡❝❡ssár✐♦s ♥♦ ✐♥t✉✐t♦ ❞❡ ❛rr❛♥❥❛r q✉❡ ♦ ❣♦✈❡r♥♦ ♥♦♠❡✐❡ ♦ ❞r✳ ❘❛❥❛ ●❛❜❛❣❧✐❛✱ ❞❡❧❡❣❛❞♦ ❞♦ ❇r❛s✐❧ ♥♦ ❈♦♥❣r❡ss♦ ❞❡

▼❛t❡♠át✐❝❛ ❛ r❡✉♥✐r✲s❡ ♥❛ ❊✉r♦♣❛✧✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✹✱ ✺✷✲✺✸✮✳

❆s ✐❞é✐❛s ❞❡ ❚❤✐ré ❢♦r❛♠ ❛♣r♦✈❛❞❛s ♣❡❧♦s ♣r♦❢❡ss♦r❡s ❡ ❛ ❝♦♠✐ssã♦ ❢♦✐ ❝r✐❛❞❛ t❡♥❞♦ ❝♦♠♦

♠❡♠❜r♦s ❍❡♥r✐q✉❡ ❈♦st❛✱ ❘❛❥❛ ●❛❜❛❣❧✐❛ ❡ ❆rt❤✉r ❚❤✐ré✳ ❆ss✐♠✱ ❝♦♥❢♦r♠❡ ❝✐t❛❞♦ ❛♥t❡r✐♦r✲

♠❡♥t❡✱ ❘❛❥❛ ●❛❜❛❣❧✐❛ ❢♦✐ ❡s❝♦❧❤✐❞♦ ❝♦♠♦ ❞❡❧❡❣❛❞♦ r❡♣r❡s❡♥t❛♥t❡ ❞♦ ❇r❛s✐❧ ♣❛r❛ ♣❛rt✐❝✐♣❛r ❞♦

❱ ❈♦♥❣r❡ss♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ▼❛t❡♠át✐❝❛✱ ♦❝♦rr✐❞♦ ♥❛ ■♥❣❧❛t❡rr❛ ❡♠ ✶✾✶✷✱ ♣♦ré♠ s❡♠ ❞✐r❡✐t♦



✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦ ✹✷

❛ ✈♦t♦✳ ●❛❜❛❣❧✐❛✱ ❛♣❡s❛r ❞❡ t❡r ♠♦str❛❞♦ ✐♥t❡r❡ss❡ ♣❡❧♦ ✧❛♣❡r❢❡✐ç♦❛♠❡♥t♦ ❞❛ ♦r❣❛♥✐③❛çã♦ ❞♦

❡♥s✐♥♦✧❞♦ ❇r❛s✐❧ ❡ s❡ ❝♦♠♣r♦♠❡t❡r ❛ ❡♥tr❡❣❛r ✧✉♠ ❡st✉❞♦ ❝♦♠♣❧❡t♦ s♦❜r❡ ♦ ❝♦♥❥✉♥t♦ ❞♦s ❡s✲

t❛❜❡❧❡❝✐♠❡♥t♦s q✉❡ ❢♦r♥❡❝❡♠ ✉♠ ❡♥s✐♥♦ ♠❛t❡♠át✐❝♦✧♥♦ ❝♦♥❣r❡ss♦ s❡❣✉✐♥t❡✱ ♥ã♦ ♦ ❢❡③✳ ▼❛s

♣♦rq✉❡ ❘❛❥❛ ●❛❜❛❣❧✐❛ ♥ã♦ s❡ ✐♥t❡r❡ss♦✉ ♣❡❧❛s q✉❡stõ❡s r❡❧❛t✐✈❛s ❛♦ ♠♦✈✐♠❡♥t♦ ✐♥t❡r♥❛❝✐♦♥❛❧

❞❡ r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛❄ ❱❛❧❡♥t❡ ✭✷✵✵✹✮ ❝♦❧♦❝❛ ❛❧❣✉♠❛s ✐❞é✐❛s q✉❡ ♣♦❞❡♠ t❡r

❧❡✈❛❞♦ ●❛❜❛❣❧✐❛ ❛ ✐ss♦✿

❬✳✳✳❪ ❛♦ q✉❡ t✉❞♦ ✐♥❞✐❝❛✱ ♦ ♠❡str❡ ♣♦✉❝♦ ♦✉ ♥❛❞❛ t❡r✐❛ s❡ ❡♥❢r♦♥❤❛❞♦ ♥♦s ❞❡❜❛t❡s s♦❜r❡ ❛ r❡❢♦r♠❛ ♠♦❞❡r♥✐③❛❞♦r❛ ❡

♠❛✐s t❡r✐❛ ❢❡✐t♦ ♦ ♣❛♣❡❧ ❞❡ r❡❧❛çõ❡s ♣ú❜❧✐❝❛s ❞♦ ❣♦✈❡r♥♦ ❜r❛s✐❧❡✐r♦✳ ❖✉tr❛ ❤✐♣ót❡s❡ é q✉❡ ●❛❜❛❣❧✐❛✱ ♣❛rt✐❝✐♣❛♥❞♦ ❞♦s

❞❡❜❛t❡s✱ t❡r✐❛ t❛♠❜é♠ ❛❧✐♥❤❛❞♦ s✉❛s ♣♦s✐çõ❡s àq✉❡❧❛s ❞❛ ■tá❧✐❛✱ q✉❡♠ s❛❜❡ ❛té✱ ♣♦r ✉♠❛ q✉❡stã♦ ❞❡ ❛✜♥✐❞❛❞❡ ❞❡

♦r✐❣❡♠ ❢❛♠✐❧✐❛r✳✳✳ ●❛❜❛❣❧✐❛ ❬✳✳✳❪ t❡r✐❛ ✐♥t❡r❡ss❡s ♠❡♥♦s ✐❞❡❛❧✐st❛s ❡ ♠❛✐s ♣r❛❣♠át✐❝♦s✿ ❞✐✈✉❧❣❛r ❡ ❞❛r ✉s♦ ❛♦s ❧✐✈r♦s ❋✳

■✳ ❈✳✱ q✉❡ tr❛❞✉③✐✉ ♣❡❧❛ ●❛r♥✐❡r ✲ ❧✐✈r♦s q✉❡ s❡r✐❛♠ ❝♦♥s✐❞❡r❛❞♦s ✉❧tr❛♣❛ss❛❞♦s✱ ❡♠ ❢❛❝❡ ❞♦ ✐❞❡ár✐♦ ❞❛ ♠♦❞❡r♥✐③❛çã♦

♣r♦♣♦st♦ ♣❡❧❛ r❡❢♦r♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✹✱ ✺✼✮✳

◆ã♦ s❡ s❛❜❡ ❛♦ ❝❡rt♦ ♦ q✉❡ ❧❡✈♦✉ ●❛❜❛❣❧✐❛ ❛ ♥ã♦ ❞❡❜❛t❡r ❝♦♠ s❡✉s ❝♦❧❡❣❛s ♠❛t❡♠át✐❝♦s

❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ ❛s ♣r♦♣♦st❛s ❞❛ r❡❢♦r♠❛ ♠♦❞❡r♥✐③❛❞♦r❛✳ P♦ré♠✱ ♦ ❢❛t♦ ❞❡ ♦s ❧✐✈r♦s ❞❛

❈♦❧❡çã♦ ❋✳ ■✳ ❈✳✱ tr❛❞✉③✐❞♦s ♣♦r ❡❧❡✱ s❡r❡♠ ✉❧tr❛♣❛ss❛❞♦s ❞✐❛♥t❡ ❞♦ ✐❞❡ár✐♦ r❡❢♦r♠✐st❛✱ ♣♦❞❡ t❡r

✐♥t❡r❢❡r✐❞♦ ♥❛ ❞✐✈✉❧❣❛çã♦ ❡ ❞❡❜❛t❡s ❞❛ r❡❢♦r♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ♥♦ ❇r❛s✐❧✱ ♠❛s ❡s♣❡❝✐✜❝❛♠❡♥t❡✱

♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✳

❚❤✐ré ❡ ●❛❜❛❣❧✐❛ ❝♦❧❛❜♦r❛r❛♠ ❞❡ ❝❡rt❛ ❢♦r♠❛ ♣❛r❛ ❛s ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♦❝♦rr✐❞❛s

♥❛q✉❡❧❛ é♣♦❝❛✱ ♠❛s ❛s ♠✉❞❛♥ç❛s ♠❛✐s s✐❣♥✐✜❝❛t✐✈❛s ❡ ❞❡ ♠❛✐♦r ê♥❢❛s❡ ♥♦ ❝✉rrí❝✉❧♦ ❞❛

♠❛t❡♠át✐❝❛ ❜r❛s✐❧❡✐r❛ ❛❝♦♥t❡❝❡r❛♠ ❝♦♠ ❊✉❝❧✐❞❡s ❘♦①♦✳

❖ ♠♦✈✐♠❡♥t♦ ♠✉♥❞✐❛❧ ❞❡ r❡♥♦✈❛çã♦ ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ ❧✐❞❡r❛❞♦✱ ❡♥tr❡ ♦✉tr♦s✱ ♣❡❧♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋é❧✐①

❑❧❡✐♥✱ ✈✐♥❤❛ ♦❝♦rr❡♥❞♦ ♥♦s ♣❛ís❡s ♠❛✐s ❛❞✐❛♥t❛❞♦s✱ ❞❡s❞❡ ♦ ✐♥í❝✐♦ ❞♦ sé❝✉❧♦ ❳❳✱ ❡ t✐♥❤❛✱ ♥♦ ❇r❛s✐❧✱ ❘♦①♦ ❝♦♠♦ s❡✉

♠❛✐s ❞❡st❛❝❛❞♦ ✐♥tér♣r❡t❡ ❡ ♣r✐♥❝✐♣❛❧ ❛rt✐❝✉❧❛❞♦r✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✺✱ ❈❉✲❘❖▼✮✳

❋❛r❡♠♦s ✉♠ ❜r❡✈❡ ❤✐stór✐❝♦ ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦ ❡✱ ❡♠ s❡❣✉✐❞❛✱ ❞❡s❝r❡✈❡r❡♠♦s s✉❛ ❛t✉❛çã♦

❝♦♠♦ ❡❞✉❝❛❞♦r ♠❛t❡♠át✐❝♦ ❡ ❛s ♠✉❞❛♥ç❛s ✐♠♣❧❛♥t❛❞❛s ♣♦r ❡❧❡ ♥♦ ❝✉rrí❝✉❧♦ ❡s❝♦❧❛r ❜r❛s✐❧❡✐r♦✳

✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦

❊✉❝❧✐❞❡s ❞❡ ▼❡❞❡✐r♦s ●✉✐♠❛rã❡s ❘♦①♦✱ ❝♦♥s✐❞❡r❛❞♦ ❝♦♠♦ ♦ ♣r✐♠❡✐r♦ ❡❞✉❝❛❞♦r ♠❛t❡♠át✐❝♦

❜r❛s✐❧❡✐r♦✱ ♥❛s❝❡✉ ❡♠ ✶✵ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✶✽✾✵✱ ❡♠ ❆r❛❝❛❥✉✱ ❙❡r❣✐♣❡✳ ❙❡✉ ♣❛✐✱ ❏♦ã♦ ❇❛♣t✐st❛



✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦ ✹✸

●✉✐♠❛rã❡s ❘♦①♦✱ ❡r❛ ❊♥❣❡♥❤❡✐r♦ ❡♠ ❆r❛❝❛❥✉✱ ❡ ❞❡s❞❡ ❝❡❞♦ ❧❤❡ ✐♥❝❡♥t✐✈♦✉ ❛ ❡st✉❞❛r ♥♦ ❈♦❧é❣✐♦

P❡❞r♦ ■■✱ ✈✐st♦ s❡r ✉♠❛ ❡♥t✐❞❛❞❡ r❡♥♦♠❛❞❛ ♥❛ é♣♦❝❛✳ ❘❡❧❛t❛ ❘♦①♦ ✧▲á ❞❡ ✉♠ ❧♦♥❣í♥q✉♦ r✐♥❝ã♦

❞♦ tr✐â♥❣✉❧♦ ♠✐♥❡✐r♦✱ ♦♥❞❡ ♣❛ss❡✐ ❛ ✐♥❢â♥❝✐❛ ❛♣r❡♥❞✐ ❛ ❛❞♠✐r❛r ♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ♣❛r❛ ♦ q✉❛❧

♠❡✉ ♣❛✐ ♠❡ ❡st✐♠✉❧❛✈❛ ❛ ❡♥tr❛r✱ ❞✐③❡♥❞♦ q✉❡ ❡r❛ ♦ ♠❡❧❤♦r ❝♦❧é❣✐♦ ❞♦ ❇r❛s✐❧✧✭❉❆❙❙■❊✱ ✷✾✱

✷✵✵✽✮✳

❘♦①♦ ❡♥tr♦✉ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❡♠ ✶✾✵✹✱ ❡ ❜❛❝❤❛r❡❧♦✉✲s❡ ❡♠ ✶✾✵✾✳ ❉❡st❛❝❛♥❞♦✲s❡

❝♦♠♦ ❡st✉❞❛♥t❡ ✐♥t❡r♥♦✱ r❡❝❡❜❡✉ ♦ ♣rê♠✐♦ ✧P❛♥t❡ã♦✧✳ ■♥❣r❡ss♦✉ ♥❡ss❛ ♠❡s♠❛ ✐♥st✐t✉✐çã♦

❝♦♠♦ ♣r♦❢❡ss♦r s✉❜st✐t✉t♦ ♥❛ ❝át❡❞r❛ ❞❡ ❛r✐t♠ét✐❝❛ ♣♦r ❛♣r♦✈❛çã♦ ❡♠ ❝♦♥❝✉rs♦✳ ❊♠ ✶✾✶✻

❢♦r♠♦✉✲s❡ ❊♥❣❡♥❤❡✐r♦ ❈✐✈✐❧ ♣❡❧❛ ❊s❝♦❧❛ P♦❧✐té❝♥✐❝❛ ❞♦ ❘✐♦ ❞❡ ❏❛♥❡✐r♦✳

❱❛❧❡♥t❡ ✭✷✵✵✹✮ s✉❣❡r❡ q✉❡ ❝♦♠ ❛ ♠♦rt❡ ❞♦ ♣r♦❢❡ss♦r ❊✉❣ê♥✐♦ ❞❡ ❇❛rr♦s ❘❛❥❛ ●❛❜❛❣❧✐❛✱

❡♠ ✶✾✶✾✱ ✜❝❛♠ ❡♠ ❛❜❡rt♦ ❛s ❞✐s❝✉ssõ❡s ❛❝❡r❝❛ ❞♦ ❡♥❝❛r❣♦ r❡❢❡r❡♥t❡ à ✈❛❣❛ ♥❛ ❝át❡❞r❛ ❞❡

♠❛t❡♠át✐❝❛ ❞❡st❡ ❝♦❧é❣✐♦✳ ❈♦♠ ✐ss♦✱ ❆rt❤✉r ❚❤✐ré✱ ♥♦ ✐♥t✉✐t♦ ❞❡ ❝♦♥s❡❣✉✐r ❛ ✈❛❣❛✱ tr❛♥s❢❡r❡✲

s❡ ❞♦ ✐♥t❡r♥❛t♦ ♣❛r❛ ♦ ❡①t❡r♥❛t♦ ❞❡ss❛ ✐♥st✐t✉✐çã♦✳ ❘♦①♦✱ ❜❛s❡❛❞♦ ♥❛ ❧❡✐ ❡ ♥♦ ❘❡❣✉❧❛♠❡♥t♦

■♥t❡r♥♦ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❛✜r♠❛ q✉❡ ❡st❛ ✈❛❣❛ ❧❤❡ ♣❡rt❡♥❝❡✱ ♣♦r s❡r ❡❧❡ ♦ s✉❜st✐t✉t♦ ❡ ❛ss✐♠

s❡ ♣õ❡ ❡♠ ♣r✐♠❡✐r♦ ❧✉❣❛r ♣❛r❛ ❛ ✈❛❣❛ ❛❜❡rt❛✳ ❘♦①♦ ✈❡♥❝❡ ❡ss❛ ❞✐s♣✉t❛ ❡ ❡♠ ✶✾✶✾ é ♥♦♠❡❛❞♦

❝❛t❡❞rát✐❝♦ ✐♥t❡r✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❡ ♥♦ ♠❡s♠♦ ❛♥♦ t❛♠❜é♠ é ♥♦♠❡❛❞♦ ❝❛t❡❞rát✐❝♦ ❞❡

♠❛t❡♠át✐❝❛ ❞♦ ❝♦❧é❣✐♦ P❡❞r♦ ■■ ♣❡❧♦ ♣r❡s✐❞❡♥t❡ ❊♣✐tá❝✐♦ P❡ss♦❛✳

❊♠ ✶✾✷✹ r❡❝❡❜❡ ♥♦✈❛♠❡♥t❡ ♦ ♣rê♠✐♦ ✧P❛♥t❡ã♦✧♣♦r s✉❛ ❛t✉❛çã♦ ❝♦♠♦ ❞♦❝❡♥t❡ ♥♦ ❈♦❧é❣✐♦

P❡❞r♦ ■■✳

❘♦①♦✱ ❡♠ ✶✾ ❞❡ ❛❣♦st♦ ❞❡ ✶✾✷✺✱ ❢♦✐ ♥♦♠❡❛❞♦ ❉✐r❡t♦r ✐♥t❡r✐♥♦ ❞♦ ❊①t❡r♥❛t♦ ❞♦ ❈♦❧é❣✐♦

P❡❞r♦ ■■ ❡✱ ❡♠ ✸ ❞❡ ♠❛rç♦ ❞❡ ✶✾✷✻✱ ❆rt❤✉r ❇❡r♥❛r❞❡s ❛♣r♦✈❛ s✉❛ ♥♦♠❡❛çã♦ ❝♦♠♦ ❉✐r❡t♦r ❞♦

❊①t❡r♥❛t♦ ❞❡ss❛ ✐♥st✐t✉✐çã♦ ❞❡ ❡♥s✐♥♦✱ ❝❛r❣♦ q✉❡ ♦❝✉♣♦✉ ❛té ✶✾✸✵✱ ❛ss✉♠✐♥❞♦ ❛ ♣❛rt✐r ❞❡st❡

❛♥♦ ❛ ❞✐r❡çã♦ ❞♦ ■♥t❡r♥❛t♦ ♦♥❞❡ ♣❡r♠❛♥❡❝❡✉ ❛té ✶✾✸✺✳

◆♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❘♦①♦ t❛♠❜é♠ ❛t✉♦✉ ❝♦♠♦ ❡①❛♠✐♥❛❞♦r ❞❡ ❋r❛♥❝ês✱ ▲❛t✐♠ ❡ ▼❛t❡♠á✲

t✐❝❛✳ ❊♠ ✶✾✸✸✱ ❢♦✐ ❛♣r♦✈❛❞♦ ♥♦ ❝♦♥❝✉rs♦ ♣❛r❛ ❝❛t❡❞rát✐❝♦ ♥♦ ■♥st✐t✉t♦ ❞❡ ❊❞✉❝❛çã♦ ❞♦ ❘✐♦

❞❡ ❏❛♥❡✐r♦✳ ❊♠ ✶✾✸✼✱ ❛t✉♦✉ ❝♦♠♦ ❞✐r❡t♦r ❞♦ ❊♥s✐♥♦ ❙❡❝✉♥❞ár✐♦ ♥♦ ▼✐♥✐stér✐♦ ❞❛ ❊❞✉❝❛çã♦

❡ ❙❛ú❞❡✳ ❆t✉♦✉ t❛♠❜é♠ ❝♦♠♦ ♠❡♠❜r♦ ❞❛ ❝♦♠✐ssã♦ ◆❛❝✐♦♥❛❧ ❞♦ ▲✐✈r♦ ❉✐❞át✐❝♦ ❡✱ ♣♦st❡✲

r✐♦r♠❡♥t❡✱ ❝♦♠♦ ♣r❡s✐❞❡♥t❡ ❞❡ss❛ ❝♦♠✐ssã♦✳

❊✉❝❧✐❞❡s ❘♦①♦✱ ❝♦♠♦ ♣r♦❢❡ss♦r ❡ ❞✐r❡t♦r ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❢♦✐ r❡s♣♦♥sá✈❡❧ ♣♦r ✐♠♣♦r✲

t❛♥t❡s ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♥❡ss❡ ❡st❛❜❡❧❡❝✐♠❡♥t♦✳ ❆ ♣r✐♠❡✐r❛ ❞❡st❛s ♠✉❞❛♥ç❛s ❞✐③ r❡s♣❡✐t♦

à s✉❜st✐t✉✐çã♦ ❞♦ ❧✐✈r♦ ❞✐❞át✐❝♦ ❊❧❡♠❡♥t♦s ❞❡ ❆r✐t♠ét✐❝❛ ❞❛ ❝♦❧❡çã♦ ❋✳ ■✳ ❈✳ ♣♦r s❡✉ ❞✐❞át✐❝♦

▲✐çõ❡s ❞❡ ❆r✐t♠ét✐❝❛ ❡♠ ✶✾✷✷✱ q✉❡ ❢♦✐ ✉t✐❧✐③❛❞♦ ❛té ✶✾✷✾✳ ❊♠ ✶✾✷✼✱ ❘♦①♦ s✉❣❡r❡ ❛♦ ❝♦r♣♦



✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦ ✹✹

❞♦❝❡♥t❡ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ♠✉❞❛♥ç❛s r❛❞✐❝❛✐s ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ q✉❡ sã♦ ♦✜❝✐❛✲

❧✐③❛❞❛s ❛tr❛✈és ❞♦s ❈♦♥s✐❞❡r❛♥❞♦s✱ ❛♣r❡s❡♥t❛❞♦s ♥❛ ❛t❛ ❞❛ s❡ssã♦ ❞♦ ❞✐❛ ✶✹ ❞❡ ♥♦✈❡♠❜r♦ ❞❡

✶✾✷✼✿

❈♦♥s✐❞❡r❛♥❞♦

✭✳✳✳✮ ❈♦♥s✐❞❡r❛♥❞♦ q✉❡ ✉r❣❡ ❛❞♦t❛r ❡♥tr❡ ♥ós ♦s ♠ét♦❞♦s ❞❡ ❡♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ ❡❧❡♠❡♥t❛r ✐♥tr♦❞✉③✐❞❛ ♣❡❧❛

❣r❛♥❞❡ r❡❢♦r♠❛ q✉❡ ♦ ♣r♦❢❡ss♦r ❑❧❡✐♥ ✐♥✐❝✐♦✉ ♥❛ ❆❧❡♠❛♥❤❛ ❤á ❝❡r❝❛ ❞❡ ✸✵ ❛♥♦s ❡ q✉❡ ❥á s❡ ❛❝❤❛♠ ❛❞♦t❛❞♦s ❡♠

q✉❛s❡ t♦❞♦s ♦s ♣❛ís❡s ❝✐✈✐❧✐③❛❞♦s ❞♦ ♠✉♥❞♦❀ ❈♦♥s✐❞❡r❛♥❞♦ q✉❡ ✉♠ ❞♦s ♣♦♥t♦s ❝❛♣✐t❛✐s ❞❛ ♥♦✈❛ ♦r✐❡♥t❛çã♦ ❡stá

❡♠ ❛❝❛❜❛r ❝♦♠ ❛ ❞✐✈✐sã♦ ❞❛ ❝✐ê♥❝✐❛ ▼❛t❡♠át✐❝❛ ❡♠ ♣❛rt❡s ❞✐st✐♥t❛s ❡ s❡♣❛r❛❞❛s ✭❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛✱ ●❡♦♠❡tr✐❛✮❀

❈♦♥s✐❞❡r❛♥❞♦ q✉❡✱ à ❧✉③ ❞❛s ♠♦❞❡r♥❛s ✐❞é✐❛s ♣❡❞❛❣ó❣✐❝❛s✱ ✧❛ ❝✐ê♥❝✐❛ ▼❛t❡♠át✐❝❛ s♦❜ ❛s s✉❛s três ❢❛❝❡s✱ ♥✉♠ér✐❝❛✱

s✐♠❜ó❧✐❝❛ ❡ ❣rá✜❝❛ ✲ é ✉♠❛ só ❡ ♥ã♦ é ❝♦♥✈❡♥✐❡♥t❡✱ s♦❜ ♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❞✐❞át✐❝♦✱ s❡♣❛rá✲❧❛ ♣♦r ❞✐✈✐sõ❡s ❡st❛♥q✉❡s

♦✉ ❞♦❣♠át✐❝❛s✱ ❡♠ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ●❡♦♠❡tr✐❛✱ ♠❛s ❛♥t❡s ❝♦♥✈é♠✱ t❛♥t♦ q✉❛♥t♦ ♣♦ssí✈❡❧✱ ❡①♣♦r ♦s ♠❡s♠♦s

♣r✐♥❝í♣✐♦s s♦❜ ♦s três ♣♦♥t♦s ❞❡ ✈✐st❛✱ ❞❛♥❞♦ ❢♦r♠❛ ❝♦♥❝r❡t❛ ❛♦ ❡♥s✐♥♦✱ ♣r♦❝✉r❛♥❞♦✱ ❡♠ ✉♠❛ ♣❛❧❛✈r❛✱ ❢❛③❡r ❡♥tr❛r ❛

▼❛t❡♠át✐❝❛ ✬♣❡❧♦s ♦❧❤♦s✬ ❛té q✉❡ ♦ ❛❧✉♥♦ s❡ ❛❝❤❡ ❜❛st❛♥t❡ ❡①❡r❝✐t❛❞♦ ♣❛r❛ tr❛t❛r ❛s q✉❡stõ❡s ❞❡ ✉♠ ♠♦❞♦ ❛❜str❛t♦✧✱

✭❏♦r❣❡ ❉✉❝❧♦✉t ✭s✐❝✮✱ ♣r♦❢✳ ❞❛ ❋❛❝✉❧❞❛❞❡ ❞❡ ❙❝✐ê♥❝✐❛ ❡ ❞❛ ❊s❝♦❧❛ ◆♦r♠❛❧ ❞❡ ❇✉❡♥♦s ❆✐r❡s✮❀ ❈♦♥s✐❞❡r❛♥❞♦ q✉❡ ✧❛

▼❛t❡♠át✐❝❛ é ✉♠❛ ✈❡r❞❛❞❡✐r❛ ✉♥✐❞❛❞❡✱ ❡ ❝♦♠♦ t❛❧✱ ❞❡✈❡ s❡r ❞❡s❡♥✈♦❧✈✐❞❛ ❞❡s❞❡ ♦ ❝♦♠❡ç♦ s❡♥❞♦ ❛ ●❡♦♠❡tr✐❛ ♦

✢✉í❞♦ ✉♥✐✜❝❛❞♦r ✭✉♥✐t✐♥❣ ✢✉✐❞✮ q✉❡ ❝♦rr❡ ❛tr❛✈és ❞♦ ❝♦♥❥✉♥t♦✧✭❇❡♥❝❤❛r❛ ❇r❛♥❢♦r❞✮✳ ❈♦♥s✐❞❡r❛♥❞♦ q✉❡ ❛ ❛t✉❛❧

s❡r✐❛çã♦ ❞❛s ♠❛tér✐❛s ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ●❡♦♠❡tr✐❛ ♥♦ ❝✉rs♦ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ é✱ ❝♦♠♦ s❡ ✈ê ❛♥t✐q✉❛❞❛

♣♦✐s ♥ã♦ ♣❡r♠✐t❡ ❛ ❛❞♦çã♦ ❞❛ ♦r✐❡♥t❛çã♦ ♣❡❞❛❣ó❣✐❝❛ ❛t✉❛❧♠❡♥t❡ ❛❝❡✐t❛ ❡♠ q✉❛s❡ t♦❞♦ ♦ ♠✉♥❞♦❀ ❡ q✉❡✱ ❡♠ ❛♥♦s

❛♥t❡r✐♦r❡s ♦ ❝✉rs♦ ❥á ❢♦✐ ❢❡✐t♦ s♦❜ ❛ ❞❡♥♦♠✐♥❛çã♦ ú♥✐❝❛ ❞❡ ▼❛t❡♠át✐❝❛✳ ■♥❞✐❝❛♠♦s q✉❡ ❛ ❝♦♥❣r❡❣❛çã♦ ❞♦ ❈♦❧é❣✐♦

P❡❞r♦ ■■ ✉s❛♥❞♦ ❞❛s ❛tr✐❜✉✐çõ❡s q✉❡ ❧❤❡ ❝♦♥❢❡r❡ ♦ ❆rt✳ ✶✾✺✱ ❧❡tr❛ ❣✱ ❞♦ ❞❡❝r❡t♦ ✶✻✼ ✲ ✽✷❆ ❞❡ ✶✸ ❞❡ ❥❛♥❡✐r♦ ❞❡

✶✾✷✺ ♣r♦♣♦♥❤❛ ❛♦ ●♦✈❡r♥♦ ♠♦❞✐✜❝❛r ❛ ❞✐str✐❜✉✐çã♦ ❞❛s ♠❛tér✐❛s ❞♦ ❝✉rs♦ s❡❝✉♥❞ár✐♦ ❞♦ s❡❣✉✐♥t❡ ♠♦❞♦✿ ✬✶♦ ♦

❡st✉❞♦ ❞❛ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛✱ ●❡♦♠❡tr✐❛ ❚r✐❣♦♥♦♠❡tr✐❛ s❡ ❢❛rá s♦❜ ❛ ❞❡♥♦♠✐♥❛çã♦ ú♥✐❝❛ ❞❡ ▼❛t❡♠át✐❝❛ ✲ ❞♦ ✶♦

❛♦ ✹♦ ❛♥♦ ❞♦ ❝✉rs♦❀ ✷♦ ❤❛✈❡rá ❡①❛♠❡ ❞❡ ♣r♦♠♦çã♦ ❞❡ ▼❛t❡♠át✐❝❛ ♥♦ ✶♦ ❛♥♦✱ ♥♦ ✷♦ ❡ ♥♦ ✸♦ ❡ ❡①❛♠❡ ✜♥❛❧ ♥♦ ✹♦

❛♥♦✬ ✭❊❘✳ ❚✳ ✸✳ ✶✽✸✮✳ ❙❛❧❛ ❞❛s ❙❡ssõ❡s✱ ✶✹ ❞❡ ♥♦✈❡♠❜r♦ ❞❡ ✶✾✷✼ ✭❛❛✮ ❊✉❝❧✐❞❡s ❘♦①♦✱ ❍❡♥r✐q✉❡ ❈♦st❛✱ ❆❣❧✐❜✐❡rt♦

❳❛✈✐❡r✱ ❏ú❧✐♦ ❈❡s❛r ❞❡ ▼❡❧❧♦ ❡ ❙♦✉③❛✱ ❈✳ ❉❡❧❣❛❞♦ ❞❡ ❈❛r✈❛❧❤♦✱ ❍♦♥♦rár✐♦ ❞❡ ❙♦✉③❛ ❙✐❧✈❡str❡✱ ◗✉✐♥t✐♥♦ ❞♦ ❱❛❧❧❡✱

❬❋❡r♥❛♥❞♦❪ ❘❛❥❛ ●❛❜❛❣❧✐❛✱ ❲❛❧❞❡♠✐r♦ P♦ts❝❤✱ ➪❧✈❛r♦ ❊s♣✐♥❤❡✐r❛✱ ❏♦sé ❖✐t✐❝✐❝❛✱ ❈♦rr❡❣✐♦ ❞❡ ❈❛str♦✱ ❏ú❧✐♦ ◆♦❣✉❡✐r❛✱

❉r✳ ▲❛❢❛②❡tt❡ ❘✳ P❡r❡✐r❛✱ ●❛stã♦ ❘✉❝❤✱ ❋r❛♥❝✐s❝♦ ❱❡♥❛♥❝✐♦ ❋✐❧❤♦✱ ❚r✐stã♦ ❞❛ ❈✉♥❤❛✱ ●✉✐❧❤❡r♠❡ ❞❡ ▼♦✉r❛✱ ❖t❤❡❧❧♦

❞❡ ❙♦✉③❛ ❘❡✐s✱ ❊❞✉❛r❞♦ ❇❛❞❛ró✱ P❡❞r♦ ❞♦ ❈♦✉tt♦✱ ❈❡❝✐❧ ❚❤✐ré✳ ✭❲❊❘◆❊❈❑✱ ✷✵✵✸✱ ✹✵✲✹✶✮✳

❉❡❝♦rr❡✱ ♣♦rt❛♥t♦✱ q✉❡ ❛s ♣r♦♣♦st❛s ✐♥✐❝✐❛✐s ❞❡ ❘♦①♦ ♣❛r❛ ❛s ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♥♦

❈♦❧é❣✐♦ P❡❞r♦ ■■ s❡ ❜❛s❡❛✈❛♠ ♥❛ ✉♥✐✜❝❛çã♦ ❞❛s três ❣r❛♥❞❡s ár❡❛s ❞❛ ▼❛t❡♠át✐❝❛ ✲ ❆r✐t✲

♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ●❡♦♠❡tr✐❛✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ❲❡r♥❡❝❦ ✭✷✵✵✸✮ ♠❛✐s ❞❡ ❞♦✐s t❡rç♦s ❞♦ ❝♦r♣♦



✸✳✶ ❊✉❝❧✐❞❡s ❘♦①♦✿ ❈♦♥t❡①t♦ ❤✐stór✐❝♦ ✹✺

❞♦❝❡♥t❡ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ ❛ss✐♥❛r❛♠ ❡ss❛ ♥♦✈❛ ♣r♦♣♦st❛✳ ❆❧é♠ ❞✐ss♦✱ ❘♦①♦ ♣r♦♣✉♥❤❛ ✉♠

❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ q✉❡ s❡ ♣❛✉t❛ss❡ ❡♠ ❛s♣❡❝t♦s r❡❧❛❝✐♦♥❛❞♦s ❛♦ ❝♦t✐❞✐❛♥♦ ❞♦s ❛❧✉♥♦s✳

❆❧é♠ ❞✐ss♦✱ ❘♦①♦ ❝♦♥s✐❞❡r❛✈❛ ❛ ●❡♦♠❡tr✐❛ ❝♦♠♦ ♦ ✢✉í❞♦ ✉♥✐✜❝❛❞♦r ❞❛s ár❡❛s ❞❛ ❝✐ê♥❝✐❛

▼❛t❡♠át✐❝❛✱ ❞❡ss❛ ❢♦r♠❛✱ q✉❛♥❞♦ ♦ ❛✉t♦r ❝♦❧♦❝❛ q✉❡ ❞❡✈❡✲s❡ ✧❢❛③❡r ❡♥tr❛r ❛ ▼❛t❡♠át✐❝❛

✬♣❡❧♦s ♦❧❤♦s✬✧✱ ✈❡♠♦s q✉❡✱ ♥❡st❡ tr❡❝❤♦✱ ❡❧❡ ♣r♦❝✉r❛ tr❛❜❛❧❤❛r ♣r✐♠❡✐r❛♠❡♥t❡ ❛ ♣❛rt❡ ✈✐s✉❛❧

❞❛ ♠❛t❡♠át✐❝❛ ✭❝❛rát❡r ❡①♣❡r✐♠❡♥t❛❧✮✱ ♣❛r❛ ❞❡♣♦✐s tr❛❜❛❧❤❛r ♦s ❝♦♥❝❡✐t♦s ❛❜str❛t♦s ✭❝❛rát❡r

❞❡❞✉t✐✈♦✮✳

❆ss✐♠✱ ❱❛❧❡♥t❡ ✭✷✵✵✹✮ r❡ss❛❧t❛ q✉❡

❬❊♠ ✶✾✷✽❪ ❛ ❝♦♥❣r❡❣❛çã♦ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ r❡❝❡❜❡ ❞♦✐s ♦❢í❝✐♦s✳ ❖ ♣r✐♠❡✐r♦ ❞♦ ❉❡♣❛rt❛♠❡♥t♦ ◆❛❝✐♦♥❛❧ ❞❡ ❊♥s✐♥♦

❡ ♦ s❡❣✉♥❞♦ ❞❛ ❆ss♦❝✐❛çã♦ ❇r❛s✐❧❡✐r❛ ❞❡ ❊❞✉❝❛çã♦✳ ❆♠❜♦s ♠❛♥✐❢❡st❛♠✲s❡ ❢❛✈♦rá✈❡✐s às ♠♦❞✐✜❝❛çõ❡s ♥♦ ❡♥s✐♥♦

❞❛ ♠❛t❡♠át✐❝❛✱ ❛♣r♦✈❛♥❞♦ ❡ ❛♣♦✐❛♥❞♦ ❛ ✐♥✐❝✐❛t✐✈❛ ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦ ✭▲❆❈P✱ ✶✽✴✵✻✴✶✾✷✽✱ ♣✳ ✼✾✮✳ ❖ ❞❡❝r❡t♦ ♥♦

✶✽✺✻✹✱ ❞❡ ✶✺ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✶✾✷✾✱ ♦✜❝✐❛❧✐③❛ ❛ ❛❝❡✐t❛çã♦ ❞❛ ♣r♦♣♦st❛ ♠♦❞❡r♥✐③❛❞♦r❛ ❡♥❝❛❜❡ç❛❞❛ ♣♦r ❘♦①♦✳ ❆♣❡s❛r

❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ s❡r r❡❢❡rê♥❝✐❛ ♣❛r❛ ♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ ❞♦ ♣❛ís✱ ❛s ♠♦❞✐✜❝❛çõ❡s tr❛③✐❞❛s ♣❡❧♦ ❞❡❝r❡t♦ ❞❡✈❡rã♦

s❡r s❡❣✉✐❞❛s ❛♣❡♥❛s ♥♦ P❡❞r♦ ■■✳ ✭▼■❖❘■▼ ❛♣✉❞ ❱❆▲❊◆❚❊✱ ✷✵✵✹✱ ✼✸✮✳

❈♦♠ ♦ ❞❡❝r❡t♦ ♥♦ ✶✽✺✻✹✱ ❞❡ ✶✺ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✶✾✷✾ ✜❝❛ ❡st❛❜❡❧❡❝✐❞♦ ♦ ♥♦✈♦ ♣r♦❣r❛♠❛

r❡❢❡r❡♥t❡ ❛♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ q✉❡ r❡s✉❧t❛ ❞❛ ✉♥✐✜❝❛çã♦ ❞❛s três ár❡❛s ❡♠ ✉♠❛ ú♥✐❝❛

❞❡♥♦♠✐♥❛❞❛ ▼❛t❡♠át✐❝❛✳ ❘❡ss❛❧t❛♠♦s t❛♠❜é♠ q✉❡ ❛s ♣r♦♣♦st❛s ♠♦❞❡r♥✐③❛❞♦r❛s ❞❡ ❘♦①♦

❛♣r❡s❡♥t❛♠ ♠✉❞❛♥ç❛s ♥❛s ♠❛tér✐❛s ❞❡ ❡st✉❞♦ ❝♦♠ ê♥❢❛s❡ ♥❛ ✐♥t✉✐çã♦✱ ❜❡♠ ❝♦♠♦ ✐♥❝❧✉❡♠

♦ ❡st✉❞♦ ❞❛s ♥♦çõ❡s ❞❡ ❢✉♥çã♦ ❡ ✐♥tr♦❞✉çã♦ ❞♦ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧ ♥❛s sér✐❡s ♠❛✐s

❛❞✐❛♥t❛❞❛s ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✳ ❖ q✉❡ ♣❛r❛ ❱❛❧❡♥t❡ ✭✷✵✵✺✮ s✐❣♥✐✜❝❛ q✉❡ ❛s ♠✉❞❛♥ç❛s

❝✉rr✐❝✉❧❛r❡s ♣r♦♣♦st❛s ♣♦r ❘♦①♦ ✧❡st❛✈❛❬♠❪ ✐♥s❡r✐❞❛❬s❪ ♥✉♠❛ r❡❢♦r♠✉❧❛çã♦ q✉❡ ✐♠♣❧✐❝❛✈❛✱ ❛❧é♠

❞❛ r❡♦r❣❛♥✐③❛çã♦ ❞♦s ❝♦♥t❡ú❞♦s✱ ✉♠❛ ♥♦✈❛ ❡ r❡✈♦❧✉❝✐♦♥ár✐❛ ♣♦s✐çã♦ ♠❡t♦❞♦❧ó❣✐❝❛ ❢r❡♥t❡ ❛♦

❡♥s✐♥♦✧✳

◆❛ ✈❡r❞❛❞❡✱ ♣❡r❝❡❜❡♠♦s q✉❡ ❘♦①♦ ♣r♦♣✉♥❤❛ ✉♠❛ ♥♦✈❛ r❡♦r❣❛♥✐③❛çã♦ ❞♦s ❝♦♥t❡ú❞♦s✱

✈✐s❛♥❞♦ ✉♠ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❝❡♥tr❛❞♦ ♣r✐♠❡✐r❛♠❡♥t❡ ♥❛ ✐♥t✉✐çã♦ ❡✱ só ❞❡♣♦✐s ❞♦ ❛❧✉♥♦

❝♦♠♣r❡❡♥❞❡r ♦s ❝♦♥❝❡✐t♦s ♠❛✐s s✐♠♣❧❡s✱ tr❛t❛r ❡ss❡ ❡♥s✐♥♦ ❞❡ ❢♦r♠❛ ♠❛✐s ❛❜str❛t❛✳ ❉✐③❡r q✉❡

❡ss❛ ♣r♦♣♦st❛ é r❡✈♦❧✉❝✐♦♥ár✐❛ ♣♦❞❡ s❡r ✉♠ ❡①❛❣❡r♦✱ s❡ ❧❡✈❛r♠♦s ❡♠ ❝♦♥t❛ ♦ ❢❛t♦ ❞❡ q✉❡ ❛

❢♦r♠❛ ❝♦♠♦ ❘♦①♦ tr❛t❛ ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✱ ❡♠ s✉❛ ♦❜r❛✱ ❛✐♥❞❛ ❛♣r❡s❡♥t❛ ❝♦♥❝❡✐t♦s

❜❡♠ ❛❜str❛t♦s✱ ❝♦♠ ❛❧❣✉♥s ❡①❛❣❡r♦s ❞❡ r✐❣♦r✳

❙❡ ❛♥❛❧✐s❛r♠♦s ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦s ❞✐❛s ❛t✉❛✐s✱ ✈❡r❡♠♦s q✉❡ ❛s q✉❡stõ❡s r❡❢❡r❡♥t❡s

à ♠❡t♦❞♦❧♦❣✐❛✱ ❛✐♥❞❛ ♥ã♦ s♦❢r❡r❛♠ ❣r❛♥❞❡s ♠♦❞✐✜❝❛çõ❡s✳ ❉❡ss❛ ❢♦r♠❛✱ ❛s ♣r♦♣♦st❛s ❞❡



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✹✻

r❡♦r❣❛♥✐③❛çã♦ ❞♦s ❝♦♥t❡ú❞♦s ❡ r❡❢♦r♠✉❧❛çã♦ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❛✐♥❞❛

✈❡♠ s❡♥❞♦ ❞✐s❝✉t✐❞❛s ❛té ♦s ❞✐❛s ❛t✉❛✐s✳ ❱❛❧❡ r❡ss❛❧t❛r ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❛ ♣♦st✉r❛ r❡✈♦❧✉❝✐♦♥ár✐❛

❞❡ ❘♦①♦✱ ♣♦ré♠ ❛✐♥❞❛ t❡r❡♠♦s ❣r❛♥❞❡s ❞❡❜❛t❡s ♥♦ q✉❡ s❡ r❡❢❡r❡ ❛♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦

❇r❛s✐❧✳

❘♦①♦ ❛r❣✉♠❡♥t❛ q✉❡ s✉❛ ♣r♦♣♦st❛ ❞❡ ♠♦❞❡r♥✐③❛r ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦

■■ ❜❛s❡✐❛✲s❡ ♥❛s t❡♥❞ê♥❝✐❛s ❞♦ ♠♦✈✐♠❡♥t♦ r❡❢♦r♠✐st❛ ✐♥t❡r♥❛❝✐♦♥❛❧✱ ❛s q✉❛✐s ❛♣♦♥t❛✈❛♠ três

q✉❡stõ❡s✿ ✧♠❡t♦❞♦❧♦❣✐❛✱ s❡❧❡çã♦ ❞❛ ❞♦✉tr✐♥❛ ❡ ✜♥❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦✧✳ ❆✐♥❞❛✱ ♥❛ ❡st❡✐r❛ ❞❡

❱❛❧❡♥t❡ ✭✷✵✵✹✮✱ ♣♦❞❡♠♦s ❞❡s❝r❡✈❡r ❡ss❛s três t❡♥❞ê♥❝✐❛s✿ ❛ ♣r✐♠❡✐r❛ ❞✐③ q✉❡ ♦ ❡♥s✐♥♦ ❞❡✈❡ t❡r

✉♠ ❝❛rát❡r ♣s✐❝♦❧ó❣✐❝♦ ❞✐r❡❝✐♦♥❛❞♦ ♠❛✐s ❛♦ s❡r ❤✉♠❛♥♦ ❞♦ q✉❡ ❛♦ ❝♦♥t❡ú❞♦ ❛ s❡r ❡♥s✐♥❛❞♦❀

❛ s❡❣✉♥❞❛ ❞✐③ r❡s♣❡✐t♦ à ❡s❝♦❧❤❛ ❞❛ ♠❛tér✐❛ ❛ s❡r ❡♥s✐♥❛❞❛✱ ❡♥❢❛t✐③❛♥❞♦ ♦ ❡♥s✐♥♦ ❡ ❛♣❧✐❝❛çõ❡s

❞❛ ♠❛t❡♠át✐❝❛ ❛♦ ❝♦♥❥✉♥t♦ ❞❛s ♦✉tr❛s ❞✐s❝✐♣❧✐♥❛s❀ ❡ ❛ t❡r❝❡✐r❛ r❡❢❡r❡✲s❡ à ✜♥❛❧✐❞❛❞❡ ❞❡ ❡♥s✐♥♦

♦❜❡❞❡❝❡♥❞♦ às ❝✉❧t✉r❛s ❞❡ ❝❛❞❛ é♣♦❝❛✳ ❘♦①♦ ❞❡s❝r❡✈❡ ❛s ❝❛r❛❝t❡ríst✐❝❛s ❞♦♠✐♥❛♥t❡s ❞♦

❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ❡♠ s✉❛ ♣r♦♣♦st❛✳

❬✳✳✳❪ ❛ ❢✉sã♦ ❞♦s ❞✐❢❡r❡♥t❡s r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛✿ ❛ ❛r✐t♠ét✐❝❛✱ ❛ á❧❣❡❜r❛ ❡ ❛ ❣❡♦♠❡tr✐❛✱ ✐♥t❡r❧✐❣❛♥❞♦✲♦s ❡♠ ✉♠❛

ú♥✐❝❛ ❞✐s❝✐♣❧✐♥❛❀ ❛ ✐♥tr♦❞✉çã♦ ♣r❡❝♦❝❡ ❞❛ ♥♦çã♦ ❞❡ ❢✉♥çã♦✱ ❡s♣❡❝✐❛❧♠❡♥t❡ s♦❜ ❛ ❢♦r♠❛ ❣rá✜❝❛❀ ♦ ❛❜❛♥❞♦♥♦✱ ❡♠

♣❛rt❡✱ ❞❛ rí❣✐❞❛ ❣❡♦♠❡tr✐❛ ❡✉❝❧✐❞✐❛♥❛ ❬✳✳✳❪❀ ✐♥tr♦❞✉çã♦ ❞❛s ♥♦çõ❡s ❞❡ ❝♦♦r❞❡♥❛❞❛s ❡ ❞❡ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛ ❬✳✳✳❪❀

✐♥tr♦❞✉çã♦ ❞❛s ♥♦çõ❡s ❞❡ ❝á❧❝✉❧♦ ❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧✳ ✭❘❖❳❖ ❛♣✉❞ ❱❆▲❊◆❚❊✱ ✷✵✵✹✱ ✶✵✷ ✲ ✶✵✸✮✳

❆ss✐♠✱ ♣❡r❝❡❜❡♠♦s q✉❡ ❛s ✐❞é✐❛s ❞❡ ❘♦①♦ ❡st❛✈❛♠ ✐♥t❡✐r❛♠❡♥t❡ ♣❛✉t❛❞❛s ♥❛s ✐❞é✐❛s ♣r♦✲

♣♦st❛s ♣❡❧♦ ♠♦✈✐♠❡♥t♦ ❞❡ r❡❢♦r♠❛ ✐♥t❡r♥❛❝✐♦♥❛❧ ❡ ♥❛s ✐❞é✐❛s ❞❡ ❑❧❡✐♥✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦ q✉❡

s❡ r❡❢❡r❡ à ❛❞♦çã♦ ❞❡ ♠ét♦❞♦s ✐♥t✉✐t✐✈♦s ❡ ❛ ✐♥tr♦❞✉çã♦ ❞♦ ❝♦♥❝❡✐t♦ ❞❡ ❢✉♥çã♦ ❡ ❞♦ ❝á❧❝✉❧♦

❞✐❢❡r❡♥❝✐❛❧ ❡ ✐♥t❡❣r❛❧✳

✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲

❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡ ▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧

❊ss❛ ♣r♦♣♦st❛✱ ❛♣❡s❛r ❞❡ s✉❛ ❣r❛♥❞❡ r❡❧❡✈â♥❝✐❛ ♣❛r❛ ❛ ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠á✲

t✐❝❛ ❜r❛s✐❧❡✐r♦✱ ♥ã♦ ♦❜t❡✈❡ ❜♦❛ ❛❝❡✐t❛çã♦ ❞✐❛♥t❡ ❞❛ ❝♦♠✉♥✐❞❛❞❡ ❞❡ ♣r♦❢❡ss♦r❡s ❞❡ ♠❛t❡♠át✐❝❛

❞❛ é♣♦❝❛✳ ❘♦①♦✱ ❛♣ós ❛ ✐♠♣❧❛♥t❛çã♦ ❞♦ s❡✉ ♥♦✈♦ ♣r♦❣r❛♠❛ ❞❡ ❡♥s✐♥♦ ❡ ❞❛ ❛❞♦çã♦ ❞♦ ❧✐✈r♦

❞✐❞át✐❝♦ ▼❛t❤❡♠❛t✐❝❛ ❊❧❡♠❡♥t❛r✱ s♦❢r❡✉ ✈ár✐❛s ❝rít✐❝❛s ✈✐♥❞❛s ❞❡ ❝♦❧❡❣❛s ♠❛t❡♠át✐❝♦s ❞♦

❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❜❡♠ ❝♦♠♦ ❞❡ ♣r♦❢❡ss♦r❡s ❞❡ ♦✉tr❛s ✐♥st✐t✉✐çõ❡s ❞❡ ❡♥s✐♥♦✳



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✹✼

❉❡st❛rt❡✱ ❱❛❧❡♥t❡ ✭✷✵✵✹✮ ❝♦❧♦❝❛ ❛❧❣✉♠❛s ❞❡ss❛s ♦❜❥❡çõ❡s r❡❧❛t✐✈❛s à ✐♠♣❧❛♥t❛çã♦ ❞❛s

♣r♦♣♦st❛s ♠♦❞❡r♥✐③❛❞♦r❛s ❞♦ ❝✉rrí❝✉❧♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ P❡❞r♦ ■■ ❡❧❛❜♦r❛❞❛s ♣♦r ❘♦①♦✱

❝✐t❛♥❞♦ ❝♦♠♦ s❡✉s ♣r✐♥❝✐♣❛✐s ♦♣♦s✐t♦r❡s✱ ♦s ♣r♦❢❡ss♦r❡s ▼❛♥✉❡❧ ➪✈✐❧❛ ●♦✉❧❛rt✱ ▼✐❣✉❡❧ ❘❛♠❛❧❤♦

◆♦✈♦✱ ❙❡❜❛st✐ã♦ ❋♦♥t❡s ❡ ❏♦❛q✉✐♠ ■❣♥❛❝✐♦ ❞❡ ❆❧♠❡✐❞❛ ▲✐s❜♦❛✳

❖ ♣r♦❢❡ss♦r ▼❛♥✉❡❧ ➪✈✐❧❛ ●♦✉❧❛rt r❡❛❣✐✉ ❞❡ ❢♦r♠❛ ❞✉✈✐❞♦s❛ q✉❛♥t♦ à ✉♥✐✜❝❛çã♦ ❞♦s três

r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛✳ ●♦✉❧❛rt✱ ❡♠ ❝❛rt❛ ❞✐r✐❣✐❞❛ ❛♦ ❞✐r❡t♦r ❣❡r❛❧ ❞♦ ❉❡♣❛rt❛♠❡♥t♦ ❞❡ ❊♥s✐♥♦✱

s♦❧✐❝✐t❛ ❡s❝❧❛r❡❝✐♠❡♥t♦ s♦❜r❡ q✉❛✐s ♠❛tér✐❛s ❞❛ ♠❛t❡♠át✐❝❛ ❞♦ ❝✉rs♦ s❡❝✉♥❞ár✐♦ ❝♦♠♣❡t✐❛✲❧❤❡

❡♥s✐♥❛r✱ ♣♦✐s✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ●♦✉❧❛rt✱ s❡✉ ❝♦♥❝✉rs♦ ❡r❛ ❛♣❡♥❛s ♣❛r❛ ❛s ❝❛❞❡✐r❛s ❞❡ ➪❧❣❡❜r❛ ❡

❆r✐t♠ét✐❝❛✿

❉❡♣❛rt❛♠❡♥t♦ ◆❛❝✐♦♥❛❧ ❞❡ ❊♥s✐♥♦

❬✳✳✳❪

❊①♠♦✳ ❙r✳ ❉✐r❡t♦r ●❡r❛❧ ❞♦ ❉❡♣❛rt❛♠❡♥t♦ ◆❛❝✐♦♥❛❧ ❞❡ ❊♥s✐♥♦✳ ▼❛♥✉❡❧ ➪✈✐❧❛ ●♦✉❧❛rt✱ t❡♥❞♦✱ ♥❛ ✈✐❣ê♥❝✐❛ ❞♦

❞❡❝r❡t♦ ♥♦ ✶✶✺✸✵ ❞❡ ✶✽ ❞❡ ♠❛rç♦ ❞❡ ✶✾✶✺✱ ❢❡✐t♦ ❝♦♥❝✉rs♦ só ♣❛r❛ ❛ ❝❛❞❡✐r❛ ❞❡ ❆r✐t♠ét✐❝❛ ❡ ➪❧❣❡❜r❛ ❞♦ ▲✐❝❡✉

❞♦ ❈❡❛rá✱ ❞❛ q✉❛❧ é ♣r♦❢❡ss♦r ❝❛t❡❞rát✐❝♦✱ ✈❡♠ ❝♦♥s✉❧t❛r ❛ ❱✳ ❊①✳ ♦ s❡❣✉✐♥t❡✿ ◗✉❛✐s ❛s ♠❛tér✐❛s ❞❛ s❡çã♦ ❞❡

♠❛t❡♠át✐❝❛ ❞♦ ❝✉rs♦ s❡❝✉♥❞ár✐♦ q✉❡ ❧❤❡ ❝♦♠♣❡t❡♠ ❡♥s✐♥❛r ♦❜r✐❣❛t♦r✐❛♠❡♥t❡✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛ s✉❛ s✐t✉❛çã♦ ❞❡

♣r♦❢❡ss♦r ❝❛t❡❞rát✐❝♦ ❞❡ ❆r✐t♠ét✐❝❛ ❡ ➪❧❣❡❜r❛✱ ♦✉✱ ♣♦r ♦✉tr♦s t❡r♠♦s✱ s❡ ❛ ♠❛tér✐❛ ❞❡s✐❣♥❛❞❛ ▼❆❚❊▼➪❚■❈❆✱

❡♥s✐♥❛❞❛ ♥♦s ♣r✐♠❡✐r♦s ❛♥♦s✱ ❢❛③ ♣❛rt❡ ❞❛s q✉❡ ♦ ❝♦♥s✉❧❡♥t❡ é ♦❜r✐❣❛❞♦ ❛ ❡♥s✐♥❛r✳ ❬✳✳✳❪✳

❊st❛ ❝❛rt❛ ❢♦✐ ❡♥❝❛♠✐♥❤❛❞❛ ❛ ❊✉❝❧✐❞❡s ❘♦①♦✱ ♦ q✉❛❧ ❛tr❛✈és ❞♦ ♦❢í❝✐♦ ♥♦ ✶✹✽ ❞❡ ✷✵ ❞❡

♠❛✐♦ ❞❡ ✶✾✸✵ t❡♥t♦✉ ❡s❝❧❛r❡❝❡r ❛ q✉❡stã♦✳

◆✉♥❝❛ ❤♦✉✈❡ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ♥❡♠ ♥♦ r❡❣✐♠❡ ❞♦ ❞❡❝r❡t♦ ✶✶✺✸✵✱ ♥❡♠ ♥♦s ❛♥t❡r✐♦r❡s✱ ❝❛❞❡✐r❛ ❞❡ ✧❛r✐t♠ét✐❝❛ ❡

á❧❣❡❜r❛✧❡ s✐♠ q✉❛tr♦ ❝❛❞❡✐r❛s ❞❡ ✧♠❛t❡♠át✐❝❛✧✱ ❞❛s q✉❛✐s ❞✉❛s ♥♦ ❊①t❡r♥❛t♦ ❡ ❞✉❛s ♥♦ ■♥t❡r♥❛t♦ ❡ ❝✉❥♦s ♣r♦❢❡ss♦r❡s

❧❡❝✐♦♥❛✈❛♠ ❡♠ sér✐❡s ❛❧t❡r♥❛❞❛s✱ ✶❛ ❡ ✸❛ ♦✉ ✷❛ ❡ ✹❛✱ r❡✈❡③❛♥❞♦✲s❡ ❛♥✉❛❧♠❡♥t❡✱ ❞❡ ♠♦❞♦ ❛ ❛❝♦♠♣❛♥❤❛r❡♠ ♦s

r❡s♣❡❝t✐✈♦s ❛❧✉♥♦s ❞♦ ✶♦ ❛♦ ✹♦ ❛♥♦✳

❆s ❞✐❢❡r❡♥t❡s ♣❛rt❡s ❞❛ ♠❛t❡♠át✐❝❛ ❡❧❡♠❡♥t❛r ✭❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛✱ ❣❡♦♠❡tr✐❛ ❡ tr✐❣♦♥♦♠❡tr✐❛✮ s❡♠♣r❡ ❢♦r❛♠

❛♥t❡r✐♦r♠❡♥t❡ ❛♦ r❡❣✐♠❡ ❞♦ ❞❡❝r❡t♦ ✶✻✼✽✷ ✲ ✧❆✧✱ ❞❡ ✶✸ ❞❡ ❥❛♥❡✐r♦ ❞❡ ✶✾✷✺✱ ❡♥s✐♥❛❞❛s ♥❡ss❛s ❞✐✈❡rs❛s sér✐❡s✱ s❡♠

q✉❡ ❤♦✉✈❡ss❡ ✉♠❛ s❡♣❛r❛çã♦ ❛❜s♦❧✉t❛ ❞❛s ♠❡s♠❛s ♣♦r sér✐❡s✱ ❞❡ ♠♦❞♦ q✉❡ ♥♦ ✷♦ ❛♥♦✱ ♣♦r ❡①❡♠♣❧♦✱ ❡♥s✐♥❛✈❛✲s❡

s✐♠✉❧t❛♥❡❛♠❡♥t❡ ❛r✐t♠ét✐❝❛ ❡ á❧❣❡❜r❛ ❡✱ ♥♦ ✸♦ ❡ ♥♦ ✹♦✱ s✐♠✉❧t❛♥❡❛♠❡♥t❡ á❧❣❡❜r❛✱ ❣❡♦♠❡tr✐❛ ❡ tr✐❣♦♥♦♠❡tr✐❛✳

◆ã♦ ❝♦♠♣r❡❡♥❞♦✱ ♣♦✐s✱ ❝♦♠♦ ♥♦ r❡❣✐♠❡ ❞♦ ❞❡❝r❡t♦ ✶✶✺✸✵ ♣♦❞❡ ✉♠ ❝♦❧é❣✐♦ ❡q✉✐♣❛r❛❞♦ ❛♦ P❡❞r♦ ■■✱ ❝♦♠♦ ❡r❛ ♦ ▲✐❝❡✉

❞♦ ❈❡❛rá✱ ❛❜r✐r ❝♦♥❝✉rs♦ ♣❛r❛ ✉♠❛ ❝❛❞❡✐r❛ q✉❡ ♥ã♦ ❡①✐st✐❛ ♥♦ ❝♦❧é❣✐♦ ♣❛❞rã♦✳ ❬✳✳✳❪ ❊♥t❡♥❞♦✱ ♣♦✐s✱ q✉❡ ❛♦ s❡♥❤♦r

♣r♦❢❡ss♦r ▼❛♥✉❡❧ ❞❡ ➪✈✐❧❛ ●♦✉❧❛rt ❝♦♠♣❡t❡ ♦❜r✐❣❛t♦r✐❛♠❡♥t❡ ❧❡❝✐♦♥❛r q✉❛❧q✉❡r ♠❛tér✐❛ ❞❡s✐❣♥❛❞❛ ✧♠❛t❡♠át✐❝❛✧✱

❡♥s✐♥❛❞❛ ♥♦s ♣r✐♠❡✐r♦s ❛♥♦s✱ ♠❡s♠♦ ♣♦rq✉❡ ♥ã♦ s❡ ❝♦♠♣r❡❡♥❞❡ q✉❡ ✉♠ ♣r♦❢❡ss♦r ❡st❡❥❛ ❤❛❜✐❧✐t❛❞♦ ❛ ❡♥s✐♥❛r

❛r✐t♠ét✐❝❛ ❡ á❧❣❡❜r❛✱ s❡♠ q✉❡ ♦ ❡st❡❥❛ t❛♠❜é♠ ❛ ❧❡❝✐♦♥❛r ❣❡♦♠❡tr✐❛✳



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✹✽

P❡r❝❡❜❡♠♦s q✉❡ ❘♦①♦✱ ❜❛s❡❛❞♦ ♥♦s ❞❡❝r❡t♦s✱ ❞❡✐①❛ ❝❧❛r♦ q✉❡ ❝❛❜❡ ❛ ❝❛❞❛ ♣r♦❢❡ss♦r

❝❛t❡❞rát✐❝♦ ❧❡❝✐♦♥❛r q✉❛❧q✉❡r ♠❛tér✐❛ ❞❡s✐❣♥❛❞❛ ♣♦r ✧♠❛t❡♠át✐❝❛✧✱ ❡ q✉❡ ♥✉♥❝❛ ❡①✐st✐r❛♠

♥♦ P❡❞r♦ ■■ ❝❛❞❡✐r❛s ❞❡ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ♦✉ ●❡♦♠❡tr✐❛✱ ♠❛s s✐♠ ✉♠❛ ú♥✐❝❛ ❝❛❞❡✐r❛✱ ❛

❞❡ ♠❛t❡♠át✐❝❛✳ ❘♦①♦ ❛✐♥❞❛ r❡ss❛❧t❛ q✉❡ ❞❡s❝♦♥❤❡❝❡ ♦ ❢❛t♦ ❞❡ ♦ ♣r♦❢❡ss♦r ❡st❛r ❤❛❜✐❧✐t❛❞♦

❛♣❡♥❛s ❛ ❡♥s✐♥❛r ❞♦✐s r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛ s❡♠ ❝♦♥❤❡❝❡r ♦✉tr♦✱ ❡s❝❧❛r❡❝❡♥❞♦ q✉❡ ♦ ♣r♦❢❡ss♦r

é ❤❛❜✐❧✐t❛❞♦ ♣❛r❛ ❡♥s✐♥❛r ♠❛t❡♠át✐❝❛✳ ❆❧é♠ ❞✐ss♦✱ ❘♦①♦ ❞❡✐①❛ ✐♠♣❧✐❝ít♦ q✉❡ ♦ ♣r♦❢❡ss♦r ❞❡✈❡

❜✉s❝❛r ✉♠ ❡❧♦ ❡♥tr❡ ❡ss❡s s✉❜r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛✱ ❞❡ss❛ ❢♦r♠❛✱ ♦ ♣r♦❢❡ss♦r ❞❡✈❡ ❡♥s✐♥❛r ♦

♠❡s♠♦ ❝♦♥❝❡✐t♦ ♠❛t❡♠át✐❝♦ s♦❜ ♦s três ♣♦♥t♦s ❞❡ ✈✐st❛ ✭♥ú♠❡r✐❝♦✱ s✐♠❜ó❧✐❝♦ ❡ ❣rá✜❝♦✮✳

❘♦①♦ ♣♦st❡r✐♦r♠❡♥t❡ ❝r✐t✐❝❛ ♦ ♣r♦❢❡ss♦r ▼❛♥✉❡❧ ❞❡ ➪✈✐❧❛ ●♦✉❧❛rt s❡♠✱ ♥♦ ❡♥t❛♥t♦✱ ❝✐tá✲❧♦✿

◗✉❛♥❞♦ s❡ ✜③❡r❛♠ ♦s ♥♦✈♦s ♣r♦❣r❛♠❛s ✉♥✐✜❝❛❞♦s ❞♦ P❡❞r♦ ■■✱ ❡st❛❜❡❧❡❝❡♥❞♦✲s❡ ✉♠ só ❡①❛♠❡ ❞❡ ♠❛t❡♠át✐❝❛✱

s✉r❣✐✉ ❛ ❝♦♠♣❧✐❝❛çã♦ ❞♦s ❞✐r❡✐t♦s ❛❞q✉✐r✐❞♦s ✭❞✐r❡✐t♦ ❞❡ s❡r ✐❣♥♦r❛♥t❡✱ q✉❡ é✱ ❛❧✐ás✱ ♦ ♠❛✐s s❛❣r❛❞♦ ❞♦s ❞✐r❡✐t♦s✮✱

♣❡❧♦s ♣r♦❢❡ss♦r❡s ❞❡ ❛r✐t♠ét✐❝❛✱ ♣❡❧♦s ❞❡ á❧❣❡❜r❛ ❡ ♣❡❧♦s ❞❡ ❣❡♦♠❡tr✐❛✱ ❞❛q✉❡❧❡s ❣✐♥ás✐♦s ❬❢❛③ r❡❢❡rê♥❝✐❛ ❛♦ ▲✐❝❡✉

❞♦ ❈❡❛rá q✉❡ ♣r♦♠♦✈✐❛ ❛ ❝át❡❞r❛ ♣♦r ❝♦♥❝✉rs♦ ❞❡ss❛s ♣s❡✉❞♦✲❞✐s❝✐♣❧✐♥❛s❪✱ q✉❡ ❞✐③❡♠ ♥ã♦ ♣♦❞❡♠ s❡r ♦❜r✐❣❛❞♦s ❛

❡♥s✐♥❛r ❡ss❛s três ♠❛tér✐❛s ♣♦rq✉❡ só ✜③❡r❛♠ ❝♦♥❝✉rs♦ ♣❛r❛ ✉♠❛ ❡ ♥ã♦ s❛❜❡♠ ❛s ♦✉tr❛s✳ ✭❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱

✶✹✴✶✷✴✶✾✸✵ ❛♣✉❞ ❱❛❧❡♥t❡✱ ✶✷✻✱ ✷✵✵✹✮✳

❆♦ ❝♦♥trár✐♦ ❞❡ ❑❧❡✐♥✱ ❘♦①♦ ♥ã♦ s♦✉❜❡ ❛♣r♦✈❡✐t❛r ❡ss❡s ❛t❛q✉❡s às s✉❛s ♣r♦♣♦st❛s ❞❡

♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♣❛r❛ ❝♦♥✈❡♥❝❡r ❡ ❛tr❛✐r ❛ ❝❧❛ss❡ ❞❡ ♣r♦❢❡ss♦r❡s ❞❡

♠❛t❡♠át✐❝❛ ❡♠ ❛♣♦✐❛r s✉❛s ✐❞é✐❛s✳ ■ss♦ s❡r✐❛ ❡ss❡♥❝✐❛❧ ♣❛r❛ ♦ s✉❝❡ss♦ ❞❡ s✉❛s ♣r♦♣♦st❛s

♠♦❞❡r♥✐③❛❞♦r❛s✳

❖✉tr♦ ♣♦s✐❝✐♦♥❛♠❡♥t♦ ❞❡s❢❛✈♦rá✈❡❧ às ♣r♦♣♦st❛s ❞❡ ❘♦①♦ ♣❛rt✐✉ ❞♦ ♣r♦❢❡ss♦r ▼✐❣✉❡❧ ❘❛✲

♠❛❧❤♦ ◆♦✈♦✱ q✉❡ ♣✉❜❧✐❝♦✉ ♦ ♣r✐♠❡✐r♦ ❛rt✐❣♦ ♥♦ ❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✐♥t✐t✉❧❛❞♦ ✧◗✉❡stõ❡s

❞❡ ❡♥s✐♥♦ ✲ ❛ ♠❛t❡♠át✐❝❛ ♥♦ P❡❞r♦ ■■✧✳ ❙❡❣✉♥❞♦ ❱❛❧❡♥t❡ ✭✷✵✵✹✮✱ ♥❡st❡ ❛rt✐❣♦✱ ◆♦✈♦ ✐♥❞✉③

♦s ❧❡✐t♦r❡s ❛ ❝♦♥❥❡t✉r❛r s❡ ❡ss❛s ♠♦❞✐✜❝❛çõ❡s s✐❣♥✐✜❝❛✈❛♠ r❡❛❧♠❡♥t❡ ✈❛♥t❛❣❡♥s ♦✉ ❡r❛♠ ✉♠

r❡tr♦❝❡ss♦ ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✳

P♦st❡r✐♦r♠❡♥t❡ ◆♦✈♦ ❛♣♦♥t❛ q✉❡ ❛ ♦❜r❛ ❞❡ ❘♦①♦ é ❢r✉t♦ ❞❡ ✉♠ ♣❧á❣✐♦ ❞❛ ♦❜r❛ ❙❡♥✐♦r

▼❛t❤❡♠❛t✐❝s ❞❡ ❊r♥❡st ❇r❡s❧✐❝❤✳

❖ ♣r♦❣r❛♠❛ ❞♦ P❡❞r♦ ■■ ✲ ❞❡❝❛❧❝❛❞♦ ❞♦ ❧✐✈r♦ ❞❡ ❇r❡s❧✐❝❤ ❬✳✳✳❪✱ r❡♣r❡s❡♥t❛ ✉♠ ✈❡r❞❛❞❡✐r♦ r❡tr♦❝❡ss♦ ♥♦ ❡♥s✐♥♦ ❞❡

♠❛t❡♠át✐❝❛✳ ❬✳✳✳❪ ♦s ♣r♦❢❡ss♦r❡s ❞♦ P❡❞r♦ ■■ ❛❞♦t❛r❛♠ ✉♠❛ tr❛❞✉çã♦ ✐♥❝♦♠♣❧❡t❛ ❡ ❞❡❢❡✐t✉♦s❛ ❞♦ ❇r❡❧✐s❝❤✦

❊✉ ❛✜r♠❡✐ q✉❡ ♦ ♣r♦❣r❛♠❛ ❤❛✈✐❛ s✐❞♦ ❞❡❝❛❧❝❛❞♦ ❞♦ ❇r❡s❧✐❝❤✿ ❡ ❛❣♦r❛✱ ❞✐❣♦✱ q✉❡ ♦s s❡✉s ❝♦♠♣ê♥❞✐♦s sã♦ ❝♦♣✐❛❞♦s ❞♦

❇r❡s❧✐❝❤✱ ❝♦♠ t♦❞❛s ❛s t♦❧✐❝❡s ❡ ❡rr♦s ❞♦ ♣r♦❢❡ss♦r ❛♠❡r✐❝❛♥♦✳ ✭❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✶✶✴✵✶✴✶✾✸✶ ❛♣✉❞ ❈❛r✈❛❧❤♦✱

✾✽✱ ✷✵✵✹✮✳



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✹✾

❖✉tr♦ ♣r♦❢❡ss♦r ❛ s❡ ♠❛♥✐❢❡st❛r ❝♦♥trár✐♦ ❛♦ ♥♦✈♦ ♣r♦❣r❛♠❛ ❞♦ P❡❞r♦ ■■ ❢♦✐ ♦ ♣r♦❢❡ss♦r

❙❡❜❛st✐ã♦ ❋♦♥t❡s✱ q✉❡ ❡♠ ❛rt✐❣♦ ♣✉❜❧✐❝❛❞♦ ♥♦ ❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✵✻✴✵✹✴✶✾✸✵ ❝♦❧♦❝❛ q✉❡

❆❧❣✉♥s ♣r♦❢❡ss♦r❡s✱ ❛♠♣❧✐❛♥❞♦ ❡①❝❡ss✐✈❛♠❡♥t❡ ❛✜r♠❛çõ❡s ❞❡ ♠❛t❡♠át✐❝♦s ♥♦tá✈❡✐s ❞❛ ❛t✉❛❧✐❞❛❞❡✱ ❝❤❡❣❛r❛♠ à

❝♦♥❝❧✉sã♦ ❞❡ q✉❡ ❛s ♣❛rt❡s ❝♦♥st✐t✉t✐✈❛s ❞❛ ♠❛t❡♠át✐❝❛✿ ❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛✱ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛ ❡ ❛té ♦ ❝á❧❝✉❧♦

tr❛♥s❝❡♥❞❡♥t❡ ❞❡✈❡♠ s❡r ♣r♦♣✐❝✐❛❞❛s ❛♦s ❛❧✉♥♦s ❞❡ ♠✐st✉r❛✱ ❛ss✐♠ à ♠♦❞❛ ❞❡ ✉♠❛ s❛❧❛❞❛ ❞❡ ❢r✉t❛s ✭✳✳✳✮

❖s ❛❞❡♣t♦s ❞♦ ✧❡♥s✐♥♦ ♠✐st✉r❛❞♦✧❞❛ ♠❛t❡♠át✐❝❛ ✐♥❞✐❝❛♠✱ ❝♦♠♦ ❛✉t♦r✐❞❛❞❡ ♠á①✐♠❛✱ ♦ ✧❣❡♥✐❛❧✧❑❧❡✐♥✳ P♦♥❞♦ ❞❡

♣❛rt❡ ❡st❡ ❣❡♥✐❛❧ q✉❡ ♥♦s ♣❛r❡❝❡ ✉♠ ❡①❛❣❡r♦✱ ♠❛s ❧❡♥❞♦✲s❡ ❝♦♠ ❛t❡♥çã♦ ♦ q✉❡ ❡❧❡ ❞✐③✱ ❝❤❡❣❛✲s❡ ❛ ✉♠❛ ❝♦♥❝❧✉sã♦

❝♦♥trár✐❛ ❛♦ q✉❡ ♣r❡t❡♥❞❡♠ ❢❛③❡r✱ ❡♥tr❡ ♥ós✱ ❛❧❣✉♥s ♣r♦❢❡ss♦r❡s✱ ♣♦rq✉❡ ❑❧❡✐♥ ❞✐③✱ ❝❛t❡❣♦r✐❝❛♠❡♥t❡✿ ✧◆ã♦ q✉❡r♦

❞✐③❡r q✉❡ ❡st❛s ♣❛rt❡s ✭❛s ❞❛ ♠❛t❡♠át✐❝❛✮ ❞❡✈❛♠ s❡r ❝♦♠♣❧❡t❛♠❡♥t❡ ❢✉♥❞✐❞❛s✱ ♠❛s ♥ã♦ ❞❡✈❡♠ s❡r tã♦ s❡♣❛r❛❞❛s

❝♦♠♦ s✉❝❡❞❡ ❤♦❥❡ ❢r❡qü❡♥t❡♠❡♥t❡ ♥❛s ❡s❝♦❧❛s✧✳

❊ ✐st♦ ❞❡✈❡✲s❡ ❡♥t❡♥❞❡r ❛ss✐♠✿ ❢✉♥❞✐❞❛s ♥♦ ❡♥s✐♥♦ ♣r✐♠ár✐♦ ❡ ❝♦♠♣❧❡♠❡♥t❛r ❡ s❡♣❛r❛❞❛s ♥♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✱

♥♦ q✉❛❧ ❞❡✈❡♠ s❡r s❡r✐❛❞❛s ❣r❛❞❛t✐✈❛♠❡♥t❡ ❞❡ ♠♦❞♦ ❛ s❡ ❛❥✉❞❛r❡♠ ♠✉t✉❛♠❡♥t❡✳ ❖s ❝♦♠♣ê♥❞✐♦s q✉❡ t❡♠♦s

♠❛♥✉s❡❛❞♦✱ ♦❜❡❞❡❝❡♥❞♦ à ♥♦✈❛ ♦r✐❡♥t❛çã♦✱ ❡stã♦ ❡①❝❡❧❡♥t❡s ♣❛r❛ ♦ ❝✉rs♦ ♣r✐♠ár✐♦✱ s❡ ❧❤❡s ❞❡s❡♥①❡rt❛r❡♠ ❛❧❣✉♠❛

❝♦✐s❛ ❞❡ á❧❣❡❜r❛ q✉❡ ♣♦ss✉❡♠✳ ❱ár✐♦s ♣r♦❢❡ss♦r❡s ❞❛s ❡s❝♦❧❛s ♣ú❜❧✐❝❛s tê♠✲♥♦s ❛❞♦t❛❞♦ ❛ss✐♠ ♠❡s♠♦✳

❘♦①♦ r❡s♣♦♥❞❡ ❛ ❡ss❛ ♣✉❜❧✐❝❛çã♦ ❞❡ ❢♦r♠❛ ✐rô♥✐❝❛ ❞✐③❡♥❞♦ q✉❡

❍♦✉✈❡ ❛té q✉❡♠ ❝♦♠♣❛r❛ss❡ ♦ ♥♦✈♦ ♣r♦❣r❛♠❛ ❛ ✉♠❛ s❛❧❛❞❛ ❞❡ ❢r✉t❛s✱ ♦ q✉❡ ❛té ❝❡rt♦ ♣♦♥t♦ é ✉♠ r❡❝❧❛♠♦ ✐♥❞✐r❡t♦

♣❛r❛ ♦ ♠❡s♠♦✱ ♣♦✐s ❡ss❡ ❣ê♥❡r♦ ❞❡ ❛❧✐♠❡♥t❛çã♦ t❛♥t♦ t❡♠ ❞❡ s❛✉❞á✈❡❧✱ q✉❛♥t♦ ❞❡ s❛❜♦r♦s♦✱ s❡♥❞♦ q✉❡ ❝❡rt❛s

❢r✉t❛s✱ ✐♥tr❛❣á✈❡✐s q✉❛♥❞♦ ✐s♦❧❛❞❛s✱ ♣❡r❞❡♠ s❡✉s ❝❛r❛❝t❡ríst✐❝♦s ❞❡♣r❡❝✐❛t✐✈♦s s❡ ❝♦♠❜✐♥❛❞❛s ❛ ♦✉tr❛s ✜♥❛s✳ ✭❏♦r♥❛❧

❞♦ ❈♦♠♠❡r❝✐♦✱ ✶✹✴✶✷✴✶✾✸✵ ❛♣✉❞ ❱❛❧❡♥t❡✱ ✶✸✷✱ ✷✵✵✹✮✳

❘♦①♦ ♥♦✈❛♠❡♥t❡ ♣❡r❞❡ ❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ❝♦♥✈❡♥❝❡r s❡✉s ❝♦❧❡❣❛s ♣r♦❢❡ss♦r❡s ❡ tr❛♥s♠✐t✐r✲

❧❤❡s ♦s ✈❡r❞❛❞❡✐r♦s ♦❜❥❡t✐✈♦s ❞♦ s❡✉ ♣r♦❣r❛♠❛✱ ♣r❡❢❡r✐✉ r❡s♣♦♥❞❡r ❛♦s ❛t❛q✉❡s ❝♦♠ ♦✉tr♦s✳

❊✉❝❧✐❞❡s ❘♦①♦ ❡s❝❧❛r❡❝❡✱ ❡♠ ♦✉tr♦ ❛rt✐❣♦ ♣✉❜❧✐❝❛❞♦ ♥♦ ❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✐♥t✐t✉❧❛❞♦ ✧❖

❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥❛ ❡s❝♦❧❛ s❡❝✉♥❞ár✐❛ ■■ ✲ ♣r✐♥❝✐♣❛✐s ❡s❝♦♣♦s ❡ ❞✐r❡t✐✈❛s ❞♦ ♠♦✈✐♠❡♥t♦

❞❡ r❡❢♦r♠❛✧✱ ❛s ♣r✐♥❝✐♣❛✐s t❡♥❞ê♥❝✐❛s ❞♦ ♠♦✈✐♠❡♥t♦ ✐♥t❡r♥❛❝✐♦♥❛❧ ❞❡ r❡❢♦r♠❛ ✐♥✐❝✐❛❞♦ ♣♦r

❑❧❡✐♥ ♥❛ ❆❧❡♠❛♥❤❛✱ ♣♦✐s ❙❡❜❛st✐ã♦ ❋♦♥t❡s ❛❧❡❣♦✉✱ ❝♦♥❢♦r♠❡ ❝✐t❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ q✉❡ ❘♦①♦

❞✐st♦r❝❡r❛ ❛s ✐❞é✐❛s ♣r♦♣♦st❛s ♣♦r ❑❧❡✐♥✿

❊✐s ❝♦♠♦ ❑❧❡✐♥ ❡♥✉♠❡r❛ ❛s ♣r✐♥❝✐♣❛✐s t❡♥❞ê♥❝✐❛s ❞♦ ♠♦✈✐♠❡♥t♦ ❞❡ r❡❢♦r♠❛✿

✶✮ Pr❡❞♦♠✐♥â♥❝✐❛ ❡ss❡♥❝✐❛❧ ❞♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ♣s✐❝♦❧ó❣✐❝♦✳

✷✮ ❉❡♣❡♥❞ê♥❝✐❛ ❞❛ ❡s❝♦❧❤❛ ❞❛ ♠❛tér✐❛ ❛ ❡♥s✐♥❛r ❡♠ r❡❧❛çã♦ às ❛♣❧✐❝❛çõ❡s ❞❛ ♠❛t❡♠át✐❝❛ ❛♦ ❝♦♥❥✉♥t♦ ❞❛s ♦✉tr❛s

❞✐s❝✐♣❧✐♥❛s✳

✸✮ ❙✉❜♦r❞✐♥❛çã♦ ❞❛ ✜♥❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦ às ❞✐r❡tr✐③❡s ❝✉❧t✉r❛✐s ❞❡ ♥♦ss❛ é♣♦❝❛✳

❈♦♠♦ s❡ ✈ê✱ ❡ss❛s t❡♥❞ê♥❝✐❛s ❞✐③❡♠ r❡s♣❡✐t♦ ❛ três q✉❡stõ❡s ♣r✐♥❝✐♣❛✐s✿ ♠❡t♦❞♦❧♦❣✐❛✱ s❡❧❡çã♦ ❞❛ ❞♦✉tr✐♥❛ ❡ ✜♥❛❧✐❞❛❞❡

❞♦ ❡♥s✐♥♦✳



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✺✵

❑❧❡✐♥ ❢✉♥❞❛♠❡♥t❛✱ ❛ss✐♠✱ ♣❡r❢❡✐t❛♠❡♥t❡ ❛ ♥♦ss♦ ✈❡r✱ ❛ ✐❞é✐❛ ❞❡ q✉❡ t♦❞♦ ♦ ❡❞✐❢í❝✐♦ ❞♦ ❡♥s✐♥♦ ❞❡✈❡ s❡r ❝♦♥str✉í❞♦

s♦❜r❡ ✉♠❛ ❜❛s❡ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦s s❡♥s♦r✐❛✐s✱ ♣❛r❛ ❡❧❡✈❛r✲s❡✱ ♣♦✉❝♦ ❛ ♣♦✉❝♦✱ à ❢♦r♠❛ ❞❡❞✉t✐✈❛ ✭✳✳✳✮✳ ✭❏♦r♥❛❧ ❞♦

❈♦♠♠❡r❝✐♦✱ ✵✼✴✶✷✴✶✾✸✵ ❛♣✉❞ ❈❛r✈❛❧❤♦✱ ✶✵✷✱ ✷✵✵✹✮✳

❉❡♥tr❡ ♦s ♣r✐♥❝✐♣❛✐s ♦♣♦s✐t♦r❡s ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦✱ ❞❡st❛❝❛✲s❡ ♦ ♣r♦❢❡ss♦r ❏♦❛q✉✐♠ ■❣♥á❝✐♦

❞❡ ❆❧♠❡✐❞❛ ▲✐s❜♦❛✱ q✉❡ tr❛✈♦✉✱ ❛tr❛✈és ❞❛s ♣á❣✐♥❛s ❞♦ ❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✈✐♦❧❡♥t♦s

❛t❛q✉❡s ❝♦♥tr❛ ♦ ♣r♦❣r❛♠❛ ✐♠♣❧❛♥t❛❞♦ ♣♦r ❡❧❡ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✳ ❊♠ ❛rt✐❣♦ ♣✉❜❧✐❝❛❞♦

♥❡st❡ ❥♦r♥❛❧✱ ✐♥t✐t✉❧❛❞♦ ✧❖s ♣r♦❣r❛♠❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ P❡❞r♦ ■■✧✱ ❆❧♠❡✐❞❛ ▲✐s❜♦❛ ❝♦❧♦❝❛

q✉❡

❖ ♣r♦❢❡ss♦r ❘♦①♦ q✉✐s ❞❛r ❛♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ✉♠ ❝❛rát❡r ✉t✐❧✐tár✐♦ ❡ ❡ss❡♥❝✐❛❧♠❡♥t❡ ♣rát✐❝♦✳ ❏✉❧❣♦ q✉❡ ♥ã♦

❛t✐♥❣✐✉ ❡ss❡ ♦❜❥❡t✐✈♦✳ ✭✳✳✳✮

❖ ♣r♦❢❡ss♦r ❘♦①♦ ❡sq✉❡❝❡✉ q✉❛❧ ❛ ✈❡r❞❛❞❡✐r❛ ✜♥❛❧✐❞❛❞❡ ❞❛ ♠❛t❡♠át✐❝❛ ♥❛ ❡s❝♦❧❛ s❡❝✉♥❞ár✐❛✳ ❙❡✉ ♣r✐♥❝✐♣❛❧ ❞❡st✐♥♦

♥ã♦ é ✉♠❛ ❝♦❧❤❡✐t❛ ♠❛✐s ♦✉ ♠❡♥♦s ❛❜✉♥❞❛♥t❡ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦s ♣rát✐❝♦s ❡ ✐s♦❧❛❞♦s✳ ❆ ♠❛t❡♠át✐❝❛ é ✉♠❛ ❞✐s❝✐♣❧✐♥❛

❞❡ ❡s♣ír✐t♦✱ ✉♠❛ ✐♥✐♠✐tá✈❡❧ ❡ ✐♥s✉❜st✐t✉í✈❡❧ ❡❞✉❝❛❞♦r❛ ❞♦ r❛❝✐♦❝í♥✐♦ ❛ q✉❡ ❛ ♠♦❝✐❞❛❞❡ ❞❡✈❡ s❡r s✉❜♠❡t✐❞❛✳ ✭✳✳✳✮

Pr❡t❡♥❞❡rá ♦ ❛✉t♦r ❝♦♥✈❡♥❝❡r✲♥♦s ❞❡ q✉❡ ❛ r❡❢♦r♠❛ ❞♦s ♣r♦❣r❛♠❛s é ♦ ❢r✉t♦✱ ❡♠❜♦r❛ t❛r❞✐♦✱ ❞♦ ❈♦♥❣r❡ss♦ ♦✉

❈♦♠✐ssã♦ ■♥t❡r♥❛❝✐♦♥❛❧✱ r❡✉♥✐❞❛ ❡♠ ✶✾✶✶ ❡ ✶✾✶✷❄ ❚❛❧ ♣r❡t❡♥sã♦ s❡r✐❛ ✉♠❛ ♦❢❡♥s❛ ❛ ❑❧❡✐♥ ❡ ❛♦s ❡♠✐♥❡♥t❡s

♣r♦❢❡ss♦r❡s ❡ ♠❛t❡♠át✐❝♦s q✉❡ ❝♦♥st✐t✉í❛♠ ❛q✉❡❧❡ ❈♦♥❣r❡ss♦✳ ✭✳✳✳✮

❬✳✳✳❪

◗✉❛❧ s❡r✐❛ ♦ ❡s♣❛♥t♦ ❞❡ ❑❧❡✐♥ ✈❡♥❞♦ ❛ q✉❡ ♠✐sér✐❛ s❡ r❡❞✉③ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥♦ ♠❛✐♦r ♣❛ís ❞❛ ❆♠ér✐❝❛ ❞♦

❙✉❧✦ ❈♦♠♦ ♣♦❞❡ ♦ ♣r♦❢❡ss♦r ❘♦①♦ ❝♦♠♣❛r❛r ♦s ♥♦ss♦s ♠❡sq✉✐♥❤♦s ♣r♦❣r❛♠❛s ❝♦♠ ♦s q✉❡ s❡♠♣r❡ ❡①✐st✐r❛♠ ❡♠

t♦❞♦s ♦s ♣❛ís❡s ❞❡ ❛❞✐❛♥t❛❞❛ ❝✉❧t✉r❛ ✐♥t❡❧❡❝t✉❛❧❄

❖s ❧✐✈r♦s ❡♠ q✉❡ ♦ ❙r✳ ❘♦①♦ ❡①♣õ❡ ♦ s❡✉ ♣r♦❣r❛♠❛ sã♦ ❡①❝❡ss✐✈❛♠❡♥t❡ ✐♥❢❛♥t✐s✳ ❙✉❛s ❛♣❧✐❝❛çõ❡s ♣rát✐❝❛s sã♦

✐❧✉sór✐❛s ❡ ❞❡ ♥❡♥❤✉♠ ❛❧❝❛♥❝❡✳ ◆❡❧❡s ♥ã♦ ❤á ✈❡stí❣✐♦ ❞❛ ♠❛✐s s✐♠♣❧❡s ❞❡♠♦♥str❛çã♦ ❞❡ q✉❛❧q✉❡r t❡♦r❡♠❛✱ ♣♦r

♠❛✐s ❡❧❡♠❡♥t❛r q✉❡ s❡❥❛❀ ❡①✐st❡♠ ❛♣❡♥❛s ✈❡r✐✜❝❛çõ❡s ♠❛t❡r✐❛✐s✱ ❡ ♣♦rt❛♥t♦ ✐♠♣❡r❢❡✐t❛s ❡ ❣r♦ss❡✐r❛s✳ ❉❡s❛♣❛r❡❝❡✉ ♦

r❛❝✐♦❝í♥✐♦ ♠♦❞❡❧❛r✱ ❝❛r❛❝t❡ríst✐❝♦ ❞❡ ✉♠❛ ❞❡♠♦♥str❛çã♦ ❡ ❞❛ ♣ró♣r✐❛ ♠❛t❡♠át✐❝❛✳ ❍á ♥♦çõ❡s ❡rr❛❞❛s ♦✉ ✐♠♣r❡❝✐s❛s✳

❋♦✐ ❛❜♦❧✐❞♦ t✉❞♦ ♦ q✉❡ ❡r❛ út✐❧ ❛♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ✐♥t❡❧❡❝t✉❛❧ ❞♦ ❛❧✉♥♦✳ ✭✳✳✳✮ ✭❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✷✶✴✶✷✴✶✾✸✵

❛♣✉❞ ❈❛r✈❛❧❤♦✱ ✶✵✻✱ ✷✵✵✹✮✳

❘♦①♦ r❡s♣♦♥❞❡ ❛ ▲✐s❜♦❛ ❢❛③❡♥❞♦ ❛s s❡❣✉✐♥t❡s ♣♦♥❞❡r❛çõ❡s✿

❙r✳ ▲✐s❜♦❛ é ✉♠ ❜❡❧♦ t❛❧❡♥t♦✱ ✉♠ ❣r❛♥❞❡ ♠❛t❡♠át✐❝♦✱ ✉♠ ❜♦♠ ♣r♦❢❡ss♦r ❞❡ ✧❝✉rs♦ ❛♥❡①♦✧♦✉ ✈❡st✐❜✉❧❛r ❞❛

P♦❧✐té❝♥✐❝❛✳ ❉✐ss♦ ♣♦ss♦ ❞❛r t❡st❡♠✉♥❤♦ ♣♦rq✉❡ ❢✉✐ s❡✉ ❛❧✉♥♦ ❡ ♠✉✐t♦ ❛♣r❡❝✐❛✈❛ ❛s s✉❛s ❜♦♥✐t❛s ♣r❡❧❡çõ❡s❀ ♠❛s

❡✉ t✐♥❤❛ ✷✵ ❛♥♦s ❞❡ ✐❞❛❞❡ ❡ s❡✐s ♦✉ ♦✐t♦ ❞❡ ❡st✉❞♦s ❞❡ ♠❛t❡♠át✐❝❛✱ ❝r✐t❡r✐♦s❛♠❡♥t❡ ♦r✐❡♥t❛❞♦s✳ ❉✐❣♦ ♠❛✐s✱ ❡ é

♦ q✉❡ t♦❞♦s s❡♥t❡♠✳ ❖ ❙r✳ ▲✐s❜♦❛ ❞❡✈❡r✐❛ s❡r ✉♠ ót✐♠♦ ♣r♦❢❡ss♦r ❞❛ P♦❧✐té❝♥✐❝❛✱ t❛❧✈❡③ ✉♠❛ ♥♦t❛❜✐❧✐❞❛❞❡ ♥♦

♥♦ss♦ ♠❛❣✐stér✐♦ s✉♣❡r✐♦r s❡ ❛s ❝✐r❝✉♥stâ♥❝✐❛s ♥ã♦ t✐✈❡ss❡♠ ♣r✐✈❛❞♦ ❛q✉❡❧❛ ❛❧t❛ ❡s❝♦❧❛ ❞❡ss❡ ✈❡r❞❛❞❡✐r♦ ❧✉♠✐♥❛r ❞❛s

❝✐ê♥❝✐❛s ❡①❛t❛s✳ ◆♦ P❡❞r♦ ■■✱ ♣♦ré♠✱ ❡❧❡ ❝♦♥❝r❡t✐③❛ ❛ ♠❛✐♦r ❝❛tástr♦❢❡ q✉❡ s❡ ♣♦❞❡r✐❛ ✐♠❛❣✐♥❛r ♥♦ ♠❛❣✐stér✐♦✳

✭✳✳✳✮



✸✳✷ ❊✉❝❧✐❞❡s ❘♦①♦ ❡ s❡✉ ❡♥✈♦❧✈✐♠❡♥t♦ ♥♦ ♣r♦❝❡ss♦ ❞❡ ♠♦✲❞❡r♥✐③❛çã♦ ❞♦ ❝✉rrí❝✉❧♦ ❞❡
▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧ ✺✶

➱ ✉♠❛ ❞❛s t❡♥❞ê♥❝✐❛s ❞❡ ❑❧❡✐♥ ❡ ❞♦s r❡❢♦r♠❛❞♦r❡s✱ ❝♦♠♦ ❥á t❡♥❤♦ ❞✐t♦ ❡♠ ♠❡✉s ❛rt✐❣♦s✱ ❢❛③❡r ✉♠ ♣r❡♣❛r♦✱ ♣♦r

♠❡✐♦ ❞❡ ♥♦çõ❡s ✐♥t✉✐t✐✈❛s✱ ❛❞q✉✐r✐❞❛s ♥❛s ♣r✐♠❡✐r❛s sér✐❡s✱ ♣❛r❛ ♦ ❡st✉❞♦ ❞❡ss❛s ♣❛rt❡s✱ ❝♦♥s✐❞❡r❛❞❛s ♠❛✐s ❡❧❡✈❛❞❛s

❞❛ ♠❛t❡♠át✐❝❛✱ ♥❛s sér✐❡s s✉♣❡r✐♦r❡s ❞♦ ❝✉rs♦ s❡❝✉♥❞ár✐♦ ♠❛s ♥ã♦ ❝♦♠♦ ♦ ❙r✳ ▲✐s❜♦❛ ♣❡♥s❛✳ ✧P♦❜r❡ ♠♦❝✐❞❛❞❡✦

❙❛✐rá ❞♦ P❡❞r♦ ■■ s❡♠ s❛❜❡r ❞❡♠♦♥str❛r ❡t❝✳✧■ss♦ é ♦ q✉❡ s❡ ❞❛✈❛ ❝♦♠ ❛s t✉r♠❛s ❛ q✉❡ ♦ ❙r✳ ▲✐s❜♦❛ ❡♥s✐♥❛✈❛ ❡

♥❛s q✉❛✐s ❡❧❡ ❞❡s♣❡rt❛✈❛✱ ❝♦♠ ♦ s❡✉ ❡①❛❣❡r❛❞♦ ❡ ❛♥t✐q✉❛❞♦ ❢♦r♠❛❧✐s♠♦ ❛q✉❡❧❡ ♣r♦✈❡r❜✐❛❧ ✧❤♦rr♦r✧à ♠❛t❡♠át✐❝❛✳

P♦❜r❡s ♠❡♥✐♥♦s✦ ❉✐❣♦ ❡✉ ❛❣♦r❛✱ q✉❡ ❡❧❡ q✉❡r✐❛ ❢❛③❡r ❡♥❣♦❧✐r✱ ❛♦s ✶✶ ❡ ❛♦s ✶✷ ❛♥♦s✱ ♦ s❡✉ ❢♦r♠✐❞á✈❡❧ ❝♦♠♣ê♥❞✐♦ ❞❡

á❧❣❡❜r❛✦ ✭❏♦r♥❛❧ ❞♦ ❈♦♠♠❡r❝✐♦✱ ✷✽✴✶✷✴✶✾✸✵ ❛♣✉❞ ❱❛❧❡♥t❡✱ ✶✹✶✲✶✹✷✱ ✷✵✵✹✮✳

P❡r❝❡❜❡♠♦s q✉❡ ❡st❡s ❛t❛q✉❡s sã♦ ♦r✐✉♥❞♦s ❞❡ ✉♠❛ ❧✉t❛ ❡♥tr❡ ❞✉❛s ❝♦♥❝❡♣çõ❡s ❞✐❢❡✲

r❡♥t❡s r❡❧❛t✐✈❛s ❛♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✳ ❉❡ ✉♠ ❧❛❞♦✱ ▲✐s❜♦❛ ❡ s❡✉ ❢♦r♠❛❧✐s♠♦ q✉❛♥t♦ ❛♦s

❝♦♥t❡ú❞♦s ♠❛t❡♠át✐❝♦s ❡✱ ❞❡ ♦✉tr♦✱ ❘♦①♦ ❞❡❢❡♥❞❡♥❞♦ ❛ ✐♥t✉✐çã♦✳

❆♣❡s❛r ❞❛s ❞✐✈❡r❣ê♥❝✐❛s q✉❡ s✉r❣✐r❛♠ ❝♦♠ ❛ ✐♠♣❧❛♥t❛çã♦ ❞♦s ♥♦✈♦s ♣r♦❣r❛♠❛s ♣❛r❛ ♦

❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❡st❡ t❡✈❡ r❡♣❡r❝✉ssã♦ ♥❛❝✐♦♥❛❧✱ ♣♦✐s ❛s ✐❞é✐❛s

♠♦❞❡r♥✐③❛❞♦r❛s ❞❡ ❊✉❝❧✐❞❡s ❘♦①♦ ❢♦r♠❛r❛♠ ❛ ❜❛s❡ ♣❛r❛ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✳ ❱❛❧❡♥t❡ ✭✷✵✵✹✮

❞❡s❝r❡✈❡ ♦ ❝❡♥ár✐♦ ❤✐stór✐❝♦ ♥♦ q✉❛❧ s❡ ❞❡✉ ❡st❡ ❢❛t♦✿

P❛r❛ ❊✉❝❧✐❞❡s ❘♦①♦✱ ❛ r❡✈♦❧✉çã♦ q✉❡ ❝❤❡❣♦✉ ❝♦♠ ●❡tú❧✐♦✱ ❞❡s❞❡ ❧♦❣♦ ❧❤❡ tr❛③ ✉♠ ♣r♦❜❧❡♠❛✿ ❝♦♠♦ ❝♦♥t✐♥✉❛r à

t❡st❛ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ s❡ ❡r❛ ❝♦♥❤❡❝✐❞❛ s✉❛ ♣♦s✐çã♦ ❛♥t✐✲r❡✈♦❧✉❝✐♦♥ár✐❛❄

❬✳✳✳❪ ❚♦❞❛ s✉❛ tr❛❥❡tór✐❛ ♣r♦✜ss✐♦♥❛❧ ❛❧✐❝❡rç❛✈❛✲s❡ ♥❛ ❘❡♣ú❜❧✐❝❛ ❱❡❧❤❛✳ ✭❱❆▲❊◆❚❊✱ ✼✼✱ ✷✵✵✹✮✳

❆✐♥❞❛ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❱❛❧❡♥t❡ ✭✷✵✵✹✮✱ ❘♦①♦ t✐♥❤❛ ❣r❛♥❞❡ trâ♥s✐t♦ ❡♥tr❡ ♦s ❤♦♠❡♥s ❞♦

♣♦❞❡r✱ ♣♦✐s ❡r❛ ❝❛s❛❞♦ ❝♦♠▼❛rí❧✐❛ ❞❡ ❆❧❡♥❝❛r ❘♦①♦✱ ✜❧❤❛ ❞♦ ❛❧♠✐r❛♥t❡ ❆❧❡①❛♥❞r✐♥♦ ❞❡ ❆❧❡♥❝❛r✳

❈♦♠ ❛ ❛s❝❡♥sã♦ ❞❡ ●❡tú❧✐♦ ❛♦ ♣♦❞❡r✱ ❘♦①♦ s❡♥t✐✉ s❡ ♦❜r✐❣❛❞♦ ❛ ♣❡❞✐r ❞❡♠✐ssã♦✳ P♦ré♠✱ ❞❡✈✐❞♦

às ✐♥✢✉ê♥❝✐❛s ♣♦❧ít✐❝❛s q✉❡ ❘♦①♦ t✐♥❤❛✱ ❢♦✐ r❡❝♦♥❞✉③✐❞♦ à ❞✐r❡çã♦ ♥ã♦ ♠❛✐s ❞♦ ❡①t❡r♥❛t♦ ❡

s✐♠✱ ❞♦ ✐♥t❡r♥❛t♦ ❡♠ ❙ã♦ ❈r✐stó✈ã♦✱ ❡♠ ✶✶ ❞❡ ❞❡③❡♠❜r♦ ❞❡ ✶✾✸✵✳

❉❡ss❛ ❢♦r♠❛ ❊✉❝❧✐❞❡s ❘♦①♦ é ❝♦♥✈✐❞❛❞♦ ♣♦r ❋r❛♥❝✐s❝♦ ❈❛♠♣♦s✱ ♠✐♥✐str♦ ❞❛ ❊❞✉❝❛çã♦ ❡

❙❛ú❞❡ ✲ ▼✐♥✐stér✐♦ ❡st❡ ❝r✐❛❞♦ ♣♦r ●❡tú❧✐♦ ❱❛r❣❛s ✲ ♣❛r❛ ❝r✐❛r ♦s ♣r♦❣r❛♠❛s ❞❡ ♠❛t❡♠át✐❝❛

❞❛ r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ❜r❛s✐❧❡✐r♦✱ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✳

❈♦♠♣✉♥❤❛♠ ❞❡st❛ r❡❢♦r♠❛✱ ♥♦ q✉❡ ❞✐③ r❡s♣❡✐t♦ à ♠❛t❡♠át✐❝❛✱ ♦s ♣r♦❣r❛♠❛s ✐♠♣❧❛♥t❛❞♦s

♣♦r ❘♦①♦ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❡ ❛♦ q✉❡ t✉❞♦ ✐♥❞✐❝❛✱ ♦ ▼✐♥✐str♦ ❋r❛♥❝✐s❝♦ ❈❛♠♣♦s ❝♦♥s❡♥t✐✉

❝♦♠ t♦❞❛s ❛s ✐❞é✐❛s ♠♦❞❡r♥✐③❛❞♦r❛s ❞❡ ❘♦①♦✳

❆ss✐♠ ♦s ♣r♦❣r❛♠❛s ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■ t✐✈❡r❛♠ r❡✢❡①♦ ♥♦s ❝✉rrí❝✉❧♦s ❛ ♥í✈❡❧ ♥❛❝✐♦♥❛❧

❛tr❛✈és ❞❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✳



✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✺✷

✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮

◆❡ss❛ s❡çã♦ ❢❛r❡♠♦s ✉♠❛ ❛♥á❧✐s❡ ❞♦ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮

❞❡ ❊✉❝❧✐❞❡s ❘♦①♦✳ ❈♦♥❢♦r♠❡ ♠❡♥❝✐♦♥❛❞♦ ❛♥t❡r✐♦r♠❡♥t❡✱ ❘♦①♦✱ s❡ ❜❛s❡♦✉ ♥❛s ✐❞é✐❛s ❞❡

❑❧❡✐♥✱ ♣❛r❛ ✐♠♣❧❛♥t❛r ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ❞❡ss❛ ❢♦r♠❛✱ ♥♦ss♦ ✐♥t✉✐t♦

é ✈❡r✐✜❝❛r ❛té q✉❡ ♣♦♥t♦ ❘♦①♦ r❡❛❧♠❡♥t❡ ✉t✐❧✐③♦✉ ❛s ✐❞é✐❛s ♠♦❞❡r♥✐③❛❞♦r❛s ❞❡ ❋❡❧✐① ❑❧❡✐♥✳

❖ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ❢♦✐ ♣✉❜❧✐❝❛❞♦ ❡♠ ✶✾✸✶✱ ❛♥♦ ❡st❡ ❡♠ q✉❡ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s

❢♦✐ ✜r♠❛❞❛ ♣❛r❛ t♦❞♦ t❡rr✐tór✐♦ ❜r❛s✐❧❡✐r♦✳ ◆♦ q✉❡ t❛♥❣❡ ❛♦ ❡♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛✱ ♦ ✐✲

❞❡❛❧✐③❛❞♦r ❞❡ss❛s ♠✉❞❛♥ç❛s ❝✉rr✐❝✉❧❛r❡s ❢♦✐ ❊✉❝❧✐❞❡s ❘♦①♦✱ q✉❡ s❡ ❜❛s❡♦✉ ♥❛s ✐❞é✐❛s ❞❡ ❑❧❡✐♥✳

❙✐❧✈❛ ✭✷✵✵✻✮ ❝♦❧♦❝❛ q✉❡

❆ ❢✉sã♦ ❞❛ ➪❧❣❡❜r❛ ❝♦♠ ❛ ❆r✐t♠ét✐❝❛✱ ❡ ❝♦♠ ❛ ●❡♦♠❡tr✐❛✱ ♥♦ ❝❛s♦ ❞♦s ❡♥s✐♥♦s ❞❡ ▼❛t❡♠át✐❝❛✱ ❢♦✐ ❢❡✐t❛ ❛ ♣❛rt✐r ❞❡

✉♠❛ r❡❢❡rê♥❝✐❛ ✐♥t❡r♥❛❝✐♦♥❛❧✱ ❜❛s❡❛♥❞♦✲s❡ ♥❛s ✐❞é✐❛s ❞♦ r❡♥♦♠❛❞♦ ♠❛t❡♠át✐❝♦ ❛❧❡♠ã♦ ❋❡❧✐① ❑❧❡✐♥✱ q✉❡ ♣r♦♣✉♥❤❛✱ ❛♦

❧❛❞♦ ❞❛ ✐♥tr♦❞✉çã♦ ❞♦ ❈á❧❝✉❧♦ ■♥✜♥✐t❡s✐♠❛❧✱ ✉♠❛ r❡♥♦✈❛çã♦ ♥♦ ❊♥s✐♥♦ ❙❡❝✉♥❞ár✐♦✳ ❊ss❛ tr❛♥s❢♦r♠❛çã♦ ❡str✉t✉r❛❧

❞❛ ▼❛t❡♠át✐❝❛ ❡s❝♦❧❛r ❢♦✐ r❡❢❡r❡♥❞❛❞❛✱ ❡♠ ✶✾✸✶✱ ❡♠ t♦❞♦ t❡rr✐tór✐♦ ❜r❛s✐❧❡✐r♦ ♣❡❧❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✱ t❡♥❞♦ ❊✉❝❧✐❞❡s

❘♦①♦ ✭✶✽✾✵ ✲ ✶✾✺✶✮ ❝♦♠♦ ♣r✐♥❝✐♣❛❧ ♠❡♥t♦r ❡ ❛rt✐❝✉❧❛❞♦r ❞❡ss❛ ♠✉❞❛♥ç❛ ❞♦ ❡♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛ ♥♦ ❇r❛s✐❧✳ ✭❙■▲❱❆✱

✷✵✵✻✱ ✶✶✮✳

❋r❛♥❝✐s❝♦ ❈❛♠♣♦s ♣r♦♣ôs r❡❝♦♥str✉✐r ❛s ❜❛s❡s ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✳ ❊♥❢❛t✐③♦✉✱ ❡♠ s✉❛

r❡❢♦r♠❛✱ q✉❡ ♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ s❡ t♦r♥♦✉ ✉♠ ✐♥str✉♠❡♥t♦ ❞❡ ♣r❡♣❛r❛çã♦ ♣❛r❛ ♦s ❡①❛♠❡s ❞❡

❛❞♠✐ssã♦ ❡♠ ❝✉rs♦s s✉♣❡r✐♦r❡s ❡ q✉❡ ❜✉s❝❛✈❛ ❝♦♠ ❡ss❛ r❡❢♦r♠❛ t♦r♥❛r ♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦

♠❛✐s ♣ró①✐♠♦ ❞❛ r❡❛❧✐❞❛❞❡ ❞♦s ❛❧✉♥♦s✱ ♣r❡♣❛r❛♥❞♦ ♦ ❛❧✉♥♦ ♣❛r❛ ❧✐❞❛r ❝♦♠ ♣r♦❜❧❡♠❛s ❞❛ ✈✐❞❛✳

❆ss✐♠✱ ❡♠ s✉❛ ♣r♦♣♦st❛✱ ❈❛♠♣♦s ❝♦❧♦❝❛ q✉❡

❖ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ é ✉♠ s✐♠♣❧❡s ❝✉rs♦ ❞❡ ♣❛ss❛❣❡♠ ❡ ✉♠ ♠❡r♦ s✐st❡♠❛ ❞❡ ❡①❛♠❡s ❞❡st✐t✉í❞♦ ❞❡ ✈✐rt✉❞❡s ❡❞✉❝❛t✐✈❛s

❡ r❡❞✉③✐❞♦ às s✐♠♣❧❡s ❧✐♥❤❛s ❡ss❡♥❝✐❛✐s ❞❡ s✉❛ ❡str✉t✉r❛ ❡str❡✐t❛♠❡♥t❡ ♣r❛❣♠át✐❝❛ ❡ ✉t✐❧✐tár✐❛ ❞❡ ✐♥str✉♠❡♥t♦ ❞❡

❛❝❡ss♦ ❛♦s ❝✉rs♦s s✉♣❡r✐♦r❡s✳

✭✳✳✳✮ ❆ ❡❞✉❝❛çã♦ ❞♦ ❤♦♠❡♠ ♥ã♦ s❡ ❢❛rá ❥❛♠❛✐s ♠❡❞✐❛♥t❡ ♦ s✐st❡♠❛ ❞❡ r❡❝❡♣t✐✈✐❞❛❞❡ ♣❛ss✐✈❛ ♣❡❧♦ q✉❛❧ s❡ ✈❡♠

❞❡❣r❛❞❛♥❞♦✱ ♥♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✱ ❛ ✐♥t❡❧✐❣ê♥❝✐❛ ❞❛ ❥✉✈❡♥t✉❞❡✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✺✱ ❈❉✲❘❖▼✮✳

❉❡ss❛ ❢♦r♠❛✱ ❊✉❝❧✐❞❡s ❘♦①♦✱ ✐❞❡❛❧✐③❛❞♦r ❞❛ ♣r♦♣♦st❛ ❞❡ r❡❝♦♥str✉çã♦ ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦

♣❛r❛ ❛ ❞✐s❝✐♣❧✐♥❛ ❞❡ ♠❛t❡♠át✐❝❛✱ ❜✉s❝♦✉ ♥♦ ❞♦❝✉♠❡♥t♦ q✉❡ ❝♦♥st✐t✉✐✉ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s ♦

❛♣♦✐♦ ♣❛r❛ ✐♠♣❧❛♥t❛r ❛s ♠✉❞❛♥ç❛s ♥♦ ❝✉rrí❝✉❧♦ ❞❡ ♠❛t❡♠át✐❝❛ q✉❡ ❤❛✈✐❛♠ s✐❞♦ ♣r♦♣♦st❛s ❡

✐♠♣❧❛♥t❛❞❛s ❞❡s❞❡ ✶✾✷✺ ♥♦ ❝♦❧é❣✐♦ P❡❞r♦ ■■✳ ❆ss✐♠✱ r❡ss❛❧t♦✉ ♥❡st❡ ❞♦❝✉♠❡♥t♦✱ q✉❡ ♦ ❡♥s✐♥♦

❞❛ ♠❛t❡♠át✐❝❛



✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✺✸

t❡♠ ♣♦r ✜♠ ❞❡s❡♥✈♦❧✈❡r ❛ ❝✉❧t✉r❛ ❡s♣✐r✐t✉❛❧ ❞♦ ❛❧✉♥♦ ♣❡❧♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❞♦s ♣r♦❝❡ss♦s ♠❛t❡♠át✐❝♦s✱ ❤❛❜✐❧✐t❛♥❞♦✲♦✱

❛♦ ♠❡s♠♦ t❡♠♣♦✱ à ❝♦♥❝✐sã♦ ❡ ❛♦ r✐❣♦r ❞♦ r❛❝✐♦❝í♥✐♦ ♣❡❧❛ ❡①♣♦s✐çã♦ ❝❧❛r❛ ❞♦ ♣❡♥s❛♠❡♥t♦ ❡♠ ❧✐♥❣✉❛❣❡♠ ♣r❡❝✐s❛✳

✭✳✳✳✮ ♣❛r❛ ❛t❡♥❞❡r ❛♦ ✐♥t❡r❡ss❡ ✐♠❡❞✐❛t♦ ❞❛ s✉❛ ✉t✐❧✐❞❛❞❡ ❡ ❛♦ s❡✉ ✈❛❧♦r ❡❞✉❝❛t✐✈♦ ❞♦s s❡✉s ♠ét♦❞♦s✱ ♣r♦❝✉r❛rá✱

♥ã♦ só ❞❡s♣❡rt❛r ♥♦ ❛❧✉♥♦ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ r❡s♦❧✈❡r ❡ ❛❣✐r✱ ❝♦♠ ♣r❡st❡③❛ ❡ ❛t❡♥çã♦✱ ❝♦♠♦ ❛✐♥❞❛ ❢❛✈♦r❡❝❡r✲❧❤❡ ♦

❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ❢❛❝✉❧❞❛❞❡ ❞❡ ❝♦♠♣r❡❡♥sã♦ ❡ ❞❡ ❛♥á❧✐s❡ ❞❛s r❡❧❛çõ❡s q✉❛♥t✐t❛t✐✈❛s ❡ ❡s♣❡❝✐❛✐s✱ ♥❡❝❡ssár✐❛s às

❛♣❧✐❝❛çõ❡s ♥♦s ❞✐✈❡rs♦s ❞♦♠í♥✐♦s ❞❛ ✈✐❞❛ ♣rát✐❝❛ ❡ à ✐♥t❡r♣r❡t❛çã♦ ❡①❛t❛ ❡ ♣r♦❢✉♥❞❛ ❞♦ ♠✉♥❞♦ ♦❜❥❡t✐✈♦✳ ✭❱❆▲❊◆❚❊✱

✷✵✵✺✱ ❈❉✲❘❖▼✮✳

❘♦①♦ ♣r♦❝✉r♦✉✱ ♥♦ ❞♦❝✉♠❡♥t♦ q✉❡ ❝♦♠♣õ❡ ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✱ s❛❧✐❡♥t❛r ❛ ✐♠♣♦rtâ♥❝✐❛

❞❡ s❡ ✈❛❧♦r✐③❛r ♣r✐♠❡✐r❛♠❡♥t❡ ❛s♣❡❝t♦s ✐♥t✉✐t✐✈♦s✱ ♣❛ss❛♥❞♦ ♣♦st❡r✐♦r♠❡♥t❡ ♣❛r❛ ❝♦♥❝❡✐t♦s

♠❛✐s ❝♦♠♣❧❡①♦s✳ ◆♦ q✉❡ t❛♥❣❡ ♦ ❡♥s✐♥♦ ❞❡ ❣❡♦♠❡tr✐❛✱ ❊✉❝❧✐❞❡s ❘♦①♦ ❧❡♠❜r❛ q✉❡ ✧♦ ❡st✉❞♦

❞❡♠♦♥str❛t✐✈♦ ❢♦r♠❛❧ ❞❡✈❡ s❡r ♣r❡❝❡❞✐❞♦ ❞❡ ✉♠ ❝✉rs♦ ♣r♦♣❡❞ê✉t✐❝♦✱ ❞❡st✐♥❛❞♦ ❛♦ ❡♥s✐♥♦

✐♥t✉✐t✐✈♦✱ ❞❡ ❝❛rát❡r ❡①♣❡r✐♠❡♥t❛❧ ❡ ❝♦♥str✉t✐✈♦✧✳ ❖ ❛✉t♦r t❛♠❜é♠ r❡ss❛❧✈❛ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡

s❡ ❡s❝♦❧❤❡r ❛ss✉♥t♦s ❞❡ t❛❧ ♠♦❞♦ q✉❡ s❡ ❡♥s✐♥❡♠ ❛s ♥♦çõ❡s ❡ ❛s ❛♣❧✐❝❛çõ❡s ♣rát✐❝❛s ❞♦ q✉❡

❢♦✐ ❡st✉❞❛❞♦✳

❉❡st❛rt❡ ♦ ❛✉t♦r ❧❡♠❜r❛ q✉❡ ♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛ ❞❡✈❡ s❡r ❞✐✈✐❞✐❞♦ ❡♠ ❞♦✐s ♠♦♠❡♥t♦s✳

◆♦ ♣r✐♠❡✐r♦ ♠♦♠❡♥t♦✱ ❡ss❡ ❡st✉❞♦ ❞❡✈❡ t❡r ✉♠ ❝❛rát❡r ♣✉r❛♠❡♥t❡ ✐♥t✉✐t✐✈♦✱ ❡ ♥♦ s❡❣✉♥❞♦

♠♦♠❡♥t♦✱ ❛♣ós ♦ ❛❧✉♥♦ t❡r s❡ ❢❛♠✐❧✐❛r✐③❛❞♦ ❝♦♠ ♦s ❝♦♥❝❡✐t♦s ❢✉♥❞❛♠❡♥t❛✐s ❞❛ ❣❡♦♠❡tr✐❛

❞❡✈❡✲s❡ ✐♥✐❝✐❛r ✉♠ ❡st✉❞♦ ❞❡❞✉t✐✈♦ ❞❛ ❣❡♦♠❡tr✐❛✳ ❉❡st❡ ♠♦❞♦✱ ❝♦❧♦❝❛ q✉❡

❖ ❡♥s✐♥♦ ❞❛ ❣❡♦♠❡tr✐❛ ❝♦♠❡ç❛rá ♣♦r ✉♠ ❝✉rs♦ ♣r♦♣❡❞ê✉t✐❝♦ ❞❡ ❣❡♦♠❡tr✐❛ ✐♥t✉✐t✐✈❛ ❡ ❡①♣❡r✐♠❡♥t❛❧ ❡♠ q✉❡ s❡

♣r♦❝✉r❛rá ❢❛♠✐❧✐❛r✐③❛r ♦ ❛❧✉♥♦ ❝♦♠ ❛s ✐❞é✐❛s ❢✉♥❞❛♠❡♥t❛✐s r❡❧❛t✐✈❛s às ✜❣✉r❛s ❣❡♦♠étr✐❝❛s✱ ♥♦ ♣❧❛♥♦ ❡ ♥♦ ❡s♣❛ç♦✱

s♦❜ ♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❞❛ ❢♦r♠❛✱ ❞❛ ❡①t❡♥sã♦ ❡ ❞❛ ♣♦s✐çã♦✳ ❊ss❡ ❡st✉❞♦ ✐♥✐❝✐❛❧ s✉❜♦r❞✐♥❛✲s❡ ❛♦s s❡❣✉✐♥t❡s ♦❜❥❡t✐✈♦s✿

❛✮ ❡①❡r❝✐t❛r ❛ ♣❡r❝❡♣çã♦ ❡ ❛ ✐♠❛❣✐♥❛çã♦ ❡s♣❛❝✐❛✐s❀ ❜✮ ❞❡s❡♥✈♦❧✈❡r ❛ ❢❛❝✉❧❞❛❞❡ ❞❡ ❛❜str❛çã♦❀ ❝✮ ❞❡s♣❡rt❛r ♦ ✐♥t❡r❡ss❡

♣❡❧❛ ❡st✐♠❛t✐✈❛ ❡ ❛ ♠❡❞✐çã♦✱ ❜❡♠ ❝♦♠♦ ♣❡❧♦ ✉s♦ ❞❛ ré❣✉❛✱ ❞♦ ❝♦♠♣❛ss♦✱ ❞♦s ❡sq✉❛❞r♦s✱ ❞♦ tr❛♥s❢❡r✐❞♦r✱ ❡ ♣❡❧❛

❝♦♥str✉çã♦ ❞❡ ♠♦❞❡❧♦s✳

✭✳✳✳✮ ❆♦ ✐♥✐❝✐❛r ♦ ❡st✉❞♦ ❞❡❞✉t✐✈♦ ❞❛ ●❡♦♠❡tr✐❛✱ ♦ ♣r✐♠❡✐r♦ ❝✉✐❞❛❞♦ s❡rá ♦ ❞❡ ❢❛③❡r s❡♥t✐r ❛♦ ❛❧✉♥♦ ♦ q✉❡ s✐❣✲

♥✐✜❝❛ ✉♠❛ ❞❡♠♦♥str❛çã♦✱ ✉t✐❧✐③❛♥❞♦✲s❡✱ ❝♦♠♦ ♣♦♥t♦ ❞❡ ♣❛rt✐❞❛✱ ♦s ♣ró♣r✐♦s ❢❛t♦s ✐♥❢❡r✐❞♦s ✐♥t✉✐t✐✈❛♠❡♥t❡ ♥♦ ❝✉rs♦

♣r❡♣❛r❛tór✐♦✳ ➱ ❛✐♥❞❛ ❛ ♣❛rt✐r ❞❛s ♦❜s❡r✈❛çõ❡s ✐♥t✉✐t✐✈❛s q✉❡ s❡ ❞❡✈❡ ❡st❛❜❡❧❡❝❡r ♦ ❝♦♥❥✉♥t♦ ❞♦s ❛①✐♦♠❛s ❢✉♥❞❛✲

♠❡♥t❛✐s ✐♥❞✐s♣❡♥sá✈❡✐s à ❡①♣♦s✐çã♦ ❧ó❣✐❝❛ ❞❛ ●❡♦♠❡tr✐❛✳

◆❡st❡ ❡st✉❞♦ t❡r✲s❡✲á ❡♠ ✈✐st❛✿ ❛✮ ♦ ❡♥✉♥❝✐❛❞♦ ❞❛s ♣r♦♣♦s✐çõ❡s✱ s✉❛ ❞❡♠♦♥str❛çã♦ ❡ ❛♣❧✐❝❛çõ❡s❀ ❜✮ ❛ ❝♦♠♣r❡❡♥sã♦

❡ ❛ ❥✉st❛ ❛♣r❡❝✐❛çã♦ ❞♦ r❛❝✐♦❝í♥✐♦ ❞❡❞✉t✐✈♦❀ ❝✮ ♦ ✈❛❧♦r ❞❛ ❡①♣♦s✐çã♦ ❝❧❛r❛ ❡ s✉❝✐♥t❛✱ ❞♦ ❡♥❝❛❞❡❛♠❡♥t♦ ❧ó❣✐❝♦ ❞❛s

✐❞é✐❛s ❡ ❞❛ ♠❡♠ór✐❛ ♠❛t❡♠át✐❝❛✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✺✱ ❈❉✲❘❖▼✮✳

▲❡✈❛♥❞♦ ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❡ss❡s ♣r❡ss✉♣♦st♦s✱ ❘♦①♦ ❡♥✉♠❡r❛ ❛ ♠❛tér✐❛ ❞❡ ❝❛❞❛ sér✐❡

❞❛♥❞♦ ✉♠❛ ❞✐r❡tr✐③ ♠❡t♦❞♦❧ó❣✐❝❛ ❛♦ ❝✉rs♦ s❡❝✉♥❞ár✐♦✳ ❊♥❢❛t✐③❛r❡♠♦s ❛q✉✐ ❛ ♣❛rt❡ r❡❢❡r❡♥t❡

❛♦ ❡♥s✐♥♦ ❞❛ ●❡♦♠❡tr✐❛✳ ❉❡ss❛ ❢♦r♠❛✱ ✜❝❛♠ ❡st❛❜❡❧❡❝✐❞❛s ♣❛r❛✿
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Pr✐♠❡✐r❛ sér✐❡✿ ■♥✐❝✐❛çã♦ ❣❡♦♠étr✐❝❛ ✲ Pr✐♥❝✐♣❛✐s ♥♦çõ❡s s♦❜r❡ ❛s ❢♦r♠❛s ❣❡♦♠étr✐❝❛s❀

ár❡❛ ❞♦ q✉❛❞r❛❞♦✱ r❡tâ♥❣✉❧♦✱ ♣❛r❛❧❡❧♦❣r❛♠♦✱ tr✐â♥❣✉❧♦ ❡ tr❛♣é③✐♦❀ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡ ár❡❛ ❞♦

❝ír❝✉❧♦❀ ✈♦❧✉♠❡s ❞♦ ♣❛r❛❧❡❧❡♣í♣❡❞♦ r❡tâ♥❣✉❧♦✱ ❞♦ ❝✉❜♦✱ ❞♦ ♣r✐s♠❛ tr✐❛♥❣✉❧❛r✱ ❞♦ ❝✐❧✐♥❞r♦ ❡ ❞♦

❝♦♥❡ ❝✐r❝✉❧❛r ✭r❡t♦s✮❀ ❋ór♠✉❧❛s✳

❙❡❣✉♥❞❛ sér✐❡✿ ■♥✐❝✐❛çã♦ ❣❡♦♠étr✐❝❛ ✲ ◆♦çã♦ ❞❡ â♥❣✉❧♦ ❡ ❞❡ r♦t❛çã♦✿ â♥❣✉❧♦s ❛❞✲

❥❛❝❡♥t❡s✱ ❝♦♠♣❧❡♠❡♥t❛r❡s✱ s✉♣❧❡♠❡♥t❛r❡s✱ ♦♣♦st♦s ♣❡❧♦ ✈ért✐❝❡❀ ♠❡❞✐❞❛ ❞♦s â♥❣✉❧♦s✳ ❯s♦

❞♦ tr❛♥s❢❡r✐❞♦r❀ ♣❛r❛❧❡❧❛s ❡ ♣❡r♣❡♥❞✐❝✉❧❛r❡s✿ ♣r♦❜❧❡♠❛s ❣rá✜❝♦s s♦❜r❡ s❡✉ tr❛ç❛❞♦❀ tr✐â♥❣✉✲

❧♦s✿ ❛❧t✉r❛s✱ ♠❡❞✐❛♥❛s ❡ ❜✐ss❡tr✐③❡s✳ ❙♦♠❛ ❞♦s â♥❣✉❧♦s ✐♥t❡r♥♦s ❡ ❡①t❡r♥♦s❀ ❡st✉❞♦ s✉❝✐♥t♦

❞♦s q✉❛❞r✐❧át❡r♦s❀ ♥♦çõ❡s s♦❜r❡ ✜❣✉r❛s s❡♠❡❧❤❛♥t❡s✳ ❊s❝❛❧❛❀ ♠❡❞✐❞❛ ✐♥❞✐r❡t❛ ❞❛s ❞✐stâ♥❝✐❛s❀

r❛③õ❡s ❡♥tr❡ ❧❛❞♦s ❞❡ ✉♠ tr✐â♥❣✉❧♦ r❡tâ♥❣✉❧♦✳ ❙❡♥♦✱ ❝♦✲s❡♥♦ ❡ t❛♥❣❡♥t❡ ❞❡ â♥❣✉❧♦ ❛❣✉❞♦✳

❯s♦ ❞❡ t❛❜❡❧❛s ❞❡ s❡♥♦s✱ ❝♦✲s❡♥♦s ❡ t❛♥❣❡♥t❡s ♥❛t✉r❛✐s✳

❚❡r❝❡✐r❛ sér✐❡✿ ●❡♦♠❡tr✐❛ ✲ ❈♦♥❥✉♥t♦ ❞❡ ♣r♦♣♦s✐çõ❡s ❢✉♥❞❛♠❡♥t❛✐s q✉❡ s❡r✈❡♠ ❞❡ ❜❛s❡

à ●❡♦♠❡tr✐❛ ❞❡❞✉t✐✈❛✳ ◆♦çõ❡s s♦❜r❡ ❞❡s❧♦❝❛♠❡♥t♦s ❡❧❡♠❡♥t❛r❡s ♥♦ ♣❧❛♥♦❀ tr❛♥s❧❛çã♦ ❡

r♦t❛çã♦ ❞❡ ✜❣✉r❛s✳ ❙✐♠❡tr✐❛❀ ❡st✉❞♦ ❞❡ tr✐â♥❣✉❧♦s❀ ❡st✉❞♦ ❞♦s ♣♦❧í❣♦♥♦s✿ s♦♠❛ ❞♦s â♥❣✉❧♦s

✐♥t❡r♥♦s ❡ ❡①t❡r♥♦s❀ ♥♦çã♦ ❡ ❡①❡♠♣❧❛r❡s ❞❡ ❧✉❣❛r ❣❡♦♠étr✐❝♦❀ ❝ír❝✉❧♦✿ ♣r♦♣r✐❡❞❛❞❡s ❞♦s ❛r❝♦s

❡ ❝♦r❞❛s✳ ❚❛♥❣❡♥t❡ ❡ ♥♦r♠❛❧❀ ♠❡❞✐❞❛s ❞♦s â♥❣✉❧♦s❀ ❧✐♥❤❛s ♣r♦♣♦r❝✐♦♥❛✐s✿ ❧✐♥❤❛s ♣r♦♣♦r❝✐♦♥❛✐s

♥♦ tr✐â♥❣✉❧♦❀ s❡♠❡❧❤❛♥ç❛❀ ❤♦♠♦t❡t✐❛❀ r❡❧❛çõ❡s ♠étr✐❝❛s ♥♦ tr✐â♥❣✉❧♦❀ r❡❧❛çõ❡s ♠étr✐❝❛s ♥♦

❝ír❝✉❧♦✳ ▼é❞✐❛ ♣r♦♣♦r❝✐♦♥❛❧✳

◗✉❛rt❛ sér✐❡✿ ●❡♦♠❡tr✐❛ ✲ P♦❧í❣♦♥♦s r❡❣✉❧❛r❡s✿ r❡❧❛çõ❡s ♠étr✐❝❛s ♥♦s ♣♦❧í❣♦♥♦s r❡❣✲

✉❧❛r❡s❀ ♠❡❞✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✿ ❝á❧❝✉❧♦ ❞❡ ♣✐ ✭♠ét♦❞♦ ❞♦s ♣♦❧í❣♦♥♦s✮❀ ár❡❛s❀ ár❡❛s ❡q✉✐✲

✈❛❧❡♥t❡s✿ r❡❧❛çã♦ ❡♥tr❡ ár❡❛s ❞❡ ✜❣✉r❛s s❡♠❡❧❤❛♥t❡s❀ r❡t❛s ❡ ♣❧❛♥♦s ♥♦ ❡s♣❛ç♦❀ â♥❣✉❧♦s

♣♦❧✐❡❞r♦s❀ tr✐❡❞r♦s s✉♣❧❡♠❡♥t❛r❡s❀ ♣r✐s♠❛ ❡ ♣✐râ♠✐❞❡❀ ❝✐❧✐♥❞r♦ ❡ ❝♦♥❡❀ ❡s❢❡r❛✳ ❙❡❝ç♦❡s ♣❧❛♥❛s✳

Pó❧♦s❀ ♣❧❛♥♦ t❛♥❣❡♥t❡❀ ❝♦♥❡ ❡ ❝✐❧✐♥❞r♦ ❝✐r❝✉♥s❝r✐t♦s❀ ♥♦çã♦ s♦❜r❡ ❣❡r❛çã♦ ❡ ❝❧❛ss✐✜❝❛çã♦ ❞❛s

s✉♣❡r❢í❝✐❡s✿ s✉♣❡r❢í❝✐❡s r❡❣r❛❞❛s✱ ❞❡ r❡✈♦❧✉çã♦✱ ❞❡s❡♥✈♦❧✈í✈❡✐s❀ ❛s ❢✉♥çõ❡s ❝✐r❝✉❧❛r❡s❀ r❡❧❛çõ❡s

❡♥tr❡ ❡ss❛s ❢✉♥çõ❡s✳ ●rá✜❝♦s❀ ❡①♣r❡ssõ❡s ❞❛ t❛♥❣❡♥t❡✱ ❝♦t❛♥❣❡♥t❡✱ s❡❝❛♥t❡ ❡ ❝♦✲s❡❝❛♥t❡ ❡♠

❢✉♥çã♦ ❞♦ s❡♥♦ ❡ ❝♦✲s❡♥♦✳ ❙❡♥♦✱ ❝♦✲s❡♥♦ ❡ t❛♥❣❡♥t❡✱ ❞❛ s♦♠❛ ❞❡ ❞♦✐s â♥❣✉❧♦s✱ ❞♦ ❞♦❜r♦ ❞❡

✉♠ â♥❣✉❧♦✱ ❞❛ ♠❡t❛❞❡ ❞❡ ✉♠ â♥❣✉❧♦✳

◗✉✐♥t❛ sér✐❡✿ ❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ●❡♦♠❡tr✐❛ ✲ ❘❡s♦❧✉çã♦ ❞❡ tr✐â♥❣✉❧♦s r❡tâ♥❣✉❧♦s✱

♣rát✐❝❛ ❞❛s tá❜✉❛s ❞❡ ❧♦❣❛r✐t♠♦s❀ ❝❛s♦s s✐♠♣❧❡s ❞❡ r❡s♦❧✉çã♦ ❞❡ tr✐â♥❣✉❧♦s ♦❜❧✐q✉â♥❣✉❧♦s❀

♥♦çõ❡s ❞❡ ❛♥á❧✐s❡ ❝♦♠❜✐♥❛tór✐❛❀ ❜✐♥ô♠✐♦ ❞❡ ◆❡✇t♦♥ ✭❝❛s♦ ❞❡ ❡①♣♦❡♥t❡ ✐♥t❡✐r♦ ❡ ♣♦s✐t✐✈♦✮❀

❞❡r✐✈❛❞❛ ❞❡ ✉♠ ♣♦❧✐♥ô♠✐♦ ✐♥t❡✐r♦ ❡♠ x ❀ ♥♦çã♦ ❞❡ ❧✐♠✐t❡✳ ❉❡r✐✈❛❞❛ ❞❡ 2
√
x ✳ ❉❡r✐✈❛❞❛ ❞❡ s❡♥♦

❞❡ x ✱ ❝♦✲s❡♥♦ ❞❡ x ✱ t❛♥❣❡♥t❡ ❞❡ x ❡ ❝♦t❛♥❣❡♥t❡ ❞❡ x ❀ ✐♥t❡r♣r❡t❛çã♦ ❣❡♦♠étr✐❝❛ ❞❛ ♥♦çã♦
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❞❡ ❞❡r✐✈❛❞❛✳ ❆♣❧✐❝❛çã♦ ❞❛ ♥♦çã♦ ❞❡ ❞❡r✐✈❛❞❛ ❛♦ ❡st✉❞♦ ❞❛ ✈❛r✐❛çã♦ ❞❡ ❛❧❣✉♠❛s ❢✉♥çõ❡s

s✐♠♣❧❡s❀ ♣r♦❝❡ss♦s ❡❧❡♠❡♥t❛r❡s ❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡♠ sér✐❡✿ ❝♦♥✈❡r❣ê♥❝✐❛ ❞❡ ✉♠❛ sér✐❡❀

❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡♠ sér✐❡ ❞♦ s❡♥♦✱ ❝♦✲s❡♥♦ ❡ t❛♥❣❡♥t❡❀ ♣r♦❜❧❡♠❛ ✐♥✈❡rs♦ ❞❛ ❞❡r✐✈❛çã♦✳ Pr✐✲

♠✐t✐✈❛s ✐♠❡❞✐❛t❛s✳ ❆♣❧✐❝❛çã♦ ❛♦ ❝á❧❝✉❧♦ ❞❡ ❝❡rt❛s ár❡❛s❀ ✈♦❧✉♠❡s ❞♦ ♣r✐s♠❛ ❡ ❞♦ ❝✐❧✐♥❞r♦✱ ❞❛

♣✐râ♠✐❞❡✱ ❞♦ ❝♦♥❡ ❡ ❞♦s r❡s♣❡❝t✐✈♦s tr♦♥❝♦s✳ ❱♦❧✉♠❡ ❞❛ ❡s❢❡r❛ ❡ s✉❛s ♣❛rt❡s❀ ❡st✉❞♦ s✉❝✐♥t♦

❞❛s s❡❝çõ❡s ❝ô♥✐❝❛s✳

❋❛r❡♠♦s ❛❣♦r❛ ✉♠❛ ❛♥á❧✐s❡ ❞♦ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ✸❛ sér✐❡ ✲ ■■ ✲ ●❡♦♠❡tr✐❛✳ ❊st❡

✈♦❧✉♠❡ ❞♦ ❧✐✈r♦ ❞❡ ❘♦①♦ ❝♦♥té♠ ♦s ♠❡s♠♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ✲ ♥♦ q✉❡ s❡ r❡❢❡r❡ à

●❡♦♠❡tr✐❛ ✲ ❞❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s ✭t❡r❝❡✐r❛ sér✐❡✮✱ ❞✐✈✐❞❡✲s❡ ❡♠ ✶✹ ❝❛♣ít✉❧♦s ❡ ♣♦ss✉✐ ✸✽✶

♣á❣✐♥❛s✳

P✉❜❧✐❝❛❞♦ ❡♠ ✶✾✸✶✱ ♦ ❧✐✈r♦ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ❢♦✐ ❡s❝r✐t♦ ♣❡❧♦ ❝❛t❡❞rát✐❝♦ ❞❡ ▼❛t❡♠á✲

t✐❝❛ ❞♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ♣r♦❢❡ss♦r ❊✉❝❧✐❞❡s ❞❡ ▼❡❞❡✐r♦s ●✉✐♠❛rã❡s ❘♦①♦✱ ❞✐✈✐❞❡✲s❡ ❡♠ três

✈♦❧✉♠❡s ❞❡st✐♥❛❞♦s ❛♦ ✶♦✱ ✷◦ ❡ ✸♦ ❛♥♦s ❞♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦✳ P♦ré♠✱ ♦s ✈♦❧✉♠❡ss ❞❡st✐♥❛❞♦s

❛♦ ✷♦ ❡ ✸♦ ❛♥♦s✱ ♥ã♦ ❢♦r❛♠ ♣✉❜❧✐❝❛❞♦s✳ ❱❛❧❡♥t❡ ✭✷✵✵✹✮ ❧❡♠❜r❛ q✉❡✿

❊✉❝❧✐❞❡s ❘♦①♦ ❢♦✐ ❛✉t♦r✱ ❡♥tr❡ ♦✉tr❛s✱ ❞❛s s❡❣✉✐♥t❡s ♦❜r❛s✿

▲✐çõ❡s ❞❡ ❛r✐t♠ét✐❝❛ ✭✶✾✷✺✮✳

❈✉rs♦ ❞❡ ♠❛t❡♠át✐❝❛ ❡❧❡♠❡♥t❛r✱ ✷ ✈♦❧✉♠❡s ✭❱♦❧✳ ■✱ ✶✾✷✾❀ ❱♦❧✳ ■■✱ ✶✾✸✵✮✳

❈✉rs♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ✸❛ ❙ér✐❡ ■■ ✲ ●❡♦♠❡tr✐❛✱ ✶✾✸✶✳

❈✉rs♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❝♦♠ ❈❡❝✐❧ ❚❤✐ré✱ ❡ ❏✳ ❈✳ ❞❡ ▼❡❧❧♦ ❡ ❙♦✉③❛ ✭✺ ✈♦❧♠❡s✮✳

▼❛t❡♠át✐❝❛ ❣✐♥❛s✐❛❧ ✭✹ ✈♦❧✉♠❡s✮✱ ♣✉❜❧✐❝❛❞♦ ❛ ♣❛rt✐r ❞❡ ✶✾✹✷✱ ❝♦♠ ❞♦✐s ♦✉tr♦s ❛✉t♦r❡s ✭❈❡❝✐❧ ❚❤✐ré ❡ ▼❡❧❧♦ ❡

❙♦✉③❛✮✳

▼❛t❡♠át✐❝❛ s❡❣✉♥❞♦ ❝✐❝❧♦✱ ❝♦♠ ❘♦❜❡rt♦ P❡✐①♦t♦✱ ❍❛r♦❧❞♦ ▲✐s❜♦❛ ❞❛ ❈✉♥❤❛ ❡ ❈és❛r ❉❛❝♦rs♦ ◆❡t♦ ✭✸ ✈♦❧✉♠❡s✮✱

♣✉❜❧✐❝❛❞♦s ❛ ♣❛rt✐r ❞❡ ✶✾✹✷ ❡ r❡❡❞✐t❛❞♦s✱ ❝♦♠ ♠♦❞✐✜❝❛çõ❡s✱ ❛té ♦ ✐♥í❝✐♦ ❞❛ ❞é❝❛❞❛ ❞❡ ✶✾✻✵✳

❆ ♠❛t❡♠át✐❝❛ ♥❛ ❡❞✉❝❛çã♦ s❡❝✉♥❞ár✐❛ ✭✶✾✸✼✮✳

❯♥✐❞❛❞❡s ❡ ♠❡❞✐❞❛s ✭✶✾✹✶✮✳ ✭❱❆▲❊◆❚❊✱ ✷✵✵✹✱ ✽✻✲✽✼✮✳

◆♦ ♣r❡❢á❝✐♦ ❞❡st❡ ❧✐✈r♦✱ ❊✉❝❧✐❞❡s ❘♦①♦ ✐♥✐❝✐❛ r❡ss❛❧t❛♥❞♦ q✉❡ ♦s ♣r♦❣r❛♠❛s ❡ ❞✐r❡tr✐③❡s

♠❡t♦❞♦❧ó❣✐❝❛s ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❡ ▼❛t❡♠át✐❝❛ ❛❞♦t❛❞♦s ♣❡❧♦ ▼✐♥✐stér✐♦ ❞❛ ❊❞✉❝❛çã♦ ♣❛r❛

t♦❞♦s ♦s ❝♦❧é❣✐♦s s❡❝✉♥❞ár✐♦s ❞♦ ❇r❛s✐❧ s✐❣♥✐✜❝❛♠ ✉♠❛ ✈✐tór✐❛ ❞♦ ♣♦♥t♦ ❞❡ ✈✐st❛ q✉❡ ❡❧❡

❞❡❢❡♥❞✐❛ ❤á q✉❛tr♦ ❛♥♦s✳ ❊ ❡①♣❧✐❝❛ q✉❡ ❡st❡ ✈♦❧✉♠❡ é ❝♦♥t✐♥✉✐❞❛❞❡ ❞♦s ❞❡♠❛✐s ❥á ♣✉❜❧✐❝❛❞♦s

❛♥t❡r✐♦r♠❡♥t❡ ♣❛r❛ ♦ ✶♦ ❡ ✷♦ ❛♥♦✳

❘♦①♦ ❧❡♠❜r❛ ❛✐♥❞❛ q✉❡ ♣r♦❝✉r♦✉✱ t❛♥t♦ ♥❛s ❞✐r❡tr✐③❡s q✉❛♥t♦ ❡♠ s❡✉s ❧✐✈r♦s✱ ❢❛③❡r ❞♦ ❛❧✉♥♦

✉♠ ♣❡sq✉✐s❛❞♦r✱ ♣❛rt✐♥❞♦ s❡♠♣r❡ ❞❛ ✐♥t✉✐çã♦ ♥♦ ❡♥s✐♥♦ ❞❡ ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✳ ❈✐t❛ q✉❡



✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✺✻

✧❖ ❡♥s✐♥♦ s❡ ❢❛rá✱ ❛ss✐♠✱ ♣❡❧❛ s♦❧✐❝✐t❛çã♦ ❝♦♥st❛♥t❡ ❞❛ ❛t✐✈✐❞❛❞❡ ❞♦ ❛❧✉♥♦ ✭♠ét♦❞♦ ❤❡✉ríst✐❝♦✮✱

❞❡ q✉❡♠ s❡ ♣r♦❝✉r❛rá ❢❛③❡r ✉♠ ❞❡s❝♦❜r✐❞♦r ❡ ♥ã♦ r❡❝❡♣t♦r ♣❛ss✐✈♦ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦✳✧

❈♦♥t✐♥✉❛ s✉❛ ❡①♣❧✐❝❛çã♦ ❡♥❢❛t✐③❛♥❞♦ q✉❡ ♥ã♦ ♣r♦❝✉r❛ ❝♦♠ ❡ss❛ ♣✉❜❧✐❝❛çã♦ ♣r❡♣❛r❛r ♦s

❛❧✉♥♦s ♣❛r❛ ❡①❛♠❡s✱ ♠✉✐t♦ ♠❡♥♦s ♣❛r❛ ❞❡❝♦r❛r r❡❣r❛s ❡ ❞❡✜♥✐çõ❡s✱ ❡ s✐♠ ❝♦♥tr✐❜✉✐r ♣❛r❛ q✉❡

❡st❡ ❛❧❝❛♥❝❡ ♦ ✧❛♣❡r❢❡✐ç♦❛♠❡♥t♦ ❞❡ s✉❛ ❝✉❧t✉r❛ ❡s♣✐r✐t✉❛❧ ♣❡❧♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❞♦s ♣r♦❝❡ss♦s

♠❛t❡♠át✐❝♦s✧✳

❘♦①♦ ❡①♣❧✐❝❛ q✉❡ ♥♦s ❞♦✐s ♣r✐♠❡✐r♦s ❛♥♦s tr❛t♦✉ ❞❛ ●❡♦♠❡tr✐❛ ❞❡ ❢♦r♠❛ ✐♥t✉✐t✐✈❛ ❡ ❡①♣❡✲

r✐♠❡♥t❛❧✱ ❡ q✉❡ ❛❣♦r❛ ♣r♦❝✉r❛ ❞❛r ✉♠ ❛s♣❡❝t♦ ♠❛✐s ❢♦r♠❛❧ ❛♦ ❡♥s✐♥♦ ❞❡ ●❡♦♠❡tr✐❛✳ ❉❡ss❛

❢♦r♠❛✱ ♦ ❛✉t♦r ❝♦❧♦❝❛ q✉❡✱ ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s ✐♥str✉çõ❡s ♠✐♥✐st❡r✐❛✐s ♣r♦❝✉r♦✉ ✧❢❛③❡r s❡♥t✐r

❛♦ ❛❧✉♥♦ ♦ q✉❡ s✐❣♥✐✜❝❛ ✉♠❛ ❞❡♠♦♥str❛çã♦✱ ✉t✐❧✐③❛♥❞♦ ❝♦♠♦ ♣♦♥t♦ ❞❡ ♣❛rt✐❞❛✱ ♦s ♣ró♣r✐♦s

❢❛t♦s ✐♥s❡r✐❞♦s ✐♥t✉✐t✐✈❛♠❡♥t❡ ♥♦ ❝✉rs♦ ♣r❡♣❛r❛tór✐♦✧✳

❖ ❛✉t♦r ❧❡♠❜r❛ ❛✐♥❞❛ q✉❡✱ ❡✈✐t❛♥❞♦ q✉❡ s❡✉ ❧✐✈r♦ ❢♦ss❡ ❞❡♠❛s✐❛❞❛♠❡♥t❡ ✐♥♦✈❛❞♦r✱ ♣r♦❝✉r♦✉

❞❡♠♦♥str❛r t♦❞♦s ♦s t❡♦r❡♠❛s✱ ❞❡✐①❛♥❞♦ ❛ ❝r✐tér✐♦ ❞♦ ♣r♦❢❡ss♦r ♦♠✐t✐✲❧❛s ❞❡ ❛❝♦r❞♦ ❝♦♠ ❛s

❝✐r❝✉♥stâ♥❝✐❛s✳

❊♠ s✉❛ ❡①♣❧❛♥❛çã♦✱ ♣❡r❝❡❜❡♠♦s q✉❡ ❘♦①♦✱ ❡♠ s✉❛s ♣✉❜❧✐❝❛çõ❡s✱ ♣r♦❝✉r♦✉ s❡♠♣r❡ ❞❛r

ê♥❢❛s❡ ❛♦ ♠ét♦❞♦ ✐♥t✉✐t✐✈♦✳ ❉❡ss❛ ❢♦r♠❛✱ ♦ ❛❧✉♥♦ ❛♦s ♣♦✉❝♦s ✈❛✐ ❝♦♥str✉✐♥❞♦ ♦ ❝♦♥❤❡❝✐♠❡♥t♦✱

♣❛rt✐♥❞♦ ✐♥✐❝✐❛❧♠❡♥t❡ ❞❡ s✐t✉❛çõ❡s s✐♠♣❧❡s ♣❛r❛ ❝❤❡❣❛r ❛♦s ❝♦♥❤❡❝✐♠❡♥t♦s ♠❛✐s ❝♦♠♣❧❡①♦s✳

❊ss❛ ❝❛r❛❝t❡ríst✐❝❛ é ❛ q✉❡ ❑❧❡✐♥ ♣r♦♣õ❡ ❡♠ s❡✉ ♠♦✈✐♠❡♥t♦ ❞❡ ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦

❞❡ ♠❛t❡♠át✐❝❛✳ ❆ss✐♠✱ ♥♦ q✉❡ ❞✐③ r❡s♣❡✐t♦ à ✉t✐❧✐③❛çã♦ ❞♦s ♠ét♦❞♦s ✐♥t✉✐t✐✈♦s✱ ✈✐♠♦s q✉❡

❊✉❝❧✐❞❡s ❘♦①♦ ✉t✐❧✐③❛ ❛s ✐❞é✐❛s ✐♥♦✈❛❞♦r❡s ❞❡ ❋❡❧✐① ❑❧❡✐♥✳

❈♦♥❢♦r♠❡ ♠❡♥❝✐♦♥❛❞♦ ♥♦ ♣r❡❢á❝✐♦ ❞♦ ❧✐✈r♦ ❡ r❡s♣❡✐t❛♥❞♦ ❛ ❛❜♦r❞❛❣❡♠ ♠❡t♦❞♦❧ó❣✐❝❛ ❞❛

❘❡❢♦r♠❛ ❈❛♠♣♦s✱ ♥❡st❡ ✈♦❧✉♠❡ ❘♦①♦ s❡ ❞❡❞✐❝❛ ❛ tr❛t❛r ❞❛ ●❡♦♠❡tr✐❛ ❞❡ ❢♦r♠❛ ❞❡❞✉t✐✈❛✱

❢♦❝❛♥❞♦ ♦ r✐❣♦r ♠❛t❡♠át✐❝♦ ❞❛s ❞❡♠♦♥str❛çõ❡s✳

❖ r✐❣♦r ♠❛t❡♠át✐❝♦ s❡ ❛♣r❡s❡♥t❛ ❡♠ t♦❞♦s ♦s ❝❛♣ít✉❧♦s✱ ✉♠❛ ✈❡③ q✉❡ ♦ ❛✉t♦r s❡♠♣r❡

tr❛t❛ ❞♦s ❝♦♥❝❡✐t♦s ❡♥✉♥❝✐❛♥❞♦ ❡ ❞❡♠♦♥str❛♥❞♦ t❡♦r❡♠❛s ❡ ❝♦r♦❧ár✐♦s✳ ❘♦①♦ t❛♠❜é♠ ❡♥✉♥✲

❝✐❛ ❛❧❣✉♥s ❛①✐♦♠❛s ❡ ♣♦st✉❧❛❞♦s✳ ❖ r✐❣♦r ❛♣r❡s❡♥t❛❞♦ ♥♦ tr❛t❛♠❡♥t♦ ❞❛❞♦ ♣❡❧♦ ❛✉t♦r ❛♦s

❝♦♥❝❡✐t♦s ❣❡♦♠étr✐❝♦s ❧❡♠❜r❛ ♦s tr❛t❛❞♦s ❞❡ ❊✉❝❧✐❞❡s✳ ❆ ❋✐❣✉r❛ ✸✳✶ ✐❧✉str❛ ✉♠❛ ♣❛rt❡ ❞♦

❧✐✈r♦ ❞❡ ❘♦①♦✱ ♥❛ q✉❛❧ ♦ ❛✉t♦r ❡♥✉♥❝✐❛ ❡ ❞❡♠♦♥str❛ ♦ ♣♦st✉❧❛❞♦ ❞❡ ❊✉❝❧✐❞❡s ♦✉ ♣♦st✉❧❛❞♦ ❞❛s

♣❛r❛❧❡❧❛s✳

■♥✐❝✐❛ ♦ ❧✐✈r♦ ❡①♣❧✐❝❛♥❞♦ ❡ ❡①❡♠♣❧✐✜❝❛♥❞♦ ♣r♦♣♦s✐çõ❡s ❢✉♥❞❛♠❡♥t❛✐s ❞❛ ❣❡♦♠❡tr✐❛ ❞❡❞✉t✐✈❛✳

◆❡ss❛ ♣❛rt❡ ♦ ❛✉t♦r ❞✐s❝✉t❡ ❝♦♥❝❡✐t♦s ❞❡ t❡♦r❡♠❛✱ ❛①✐♦♠❛✱ ♣♦st✉❧❛❞♦ ❡ sí♠❜♦❧♦s ✉t✐❧✐③❛❞♦s

❡♠ ❞❡♠♦♥str❛çõ❡s✳ ❈♦♥❢♦r♠❡ ✐❧✉str❛♠ ❛s ❋✐❣✉r❛s ✸✳✶ ❡ ✸✳✷✳
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❆♦ ❛❜♦r❞❛r ♦ t❡♠❛ P❛r❛❧❡❧❛s✱ ❘♦①♦ ♣r✐♠❡✐r❛♠❡♥t❡ ❞❡✜♥❡ r❡t❛s ♣❛r❛❧❡❧❛s ❝♦♠♦ ❞✉❛s r❡✲

t❛s q✉❡ ❡stã♦ s✐t✉❛❞❛s ♥♦ ♠❡s♠♦ ♣❧❛♥♦ ❡ ♥ã♦ s❡ ❡♥❝♦♥tr❛♠ ♣♦r ♠❛✐s q✉❡ s❡ ♣r♦❧♦♥❣✉❡♠✳

P♦st❡r✐♦r♠❡♥t❡ ❡♥✉♥❝✐❛ ❡ ❞❡♠♦♥str❛ ✈ár✐♦s t❡♦r❡♠❛s✱ ❝♦♥❢♦r♠❡ s❡❣✉❡✿

❚❡♦r❡♠❛ ✲ ❉✉❛s r❡t❛s✱ q✉❡ s❡ ❞❡❞✉③❡♠ ✉♠❛ ❞❛ ♦✉tr❛ ♣♦r ✉♠❛ tr❛♥s❧❛çã♦✱ ❝♦♥❢✉♥❞❡♠✲s❡ ♦✉ sã♦ ♣❛r❛❧❡❧❛s✳

❈♦♠ ❡❢❡✐t♦✱ ❞♦ ❚❡♦r❡♠❛ ✶✼ r❡s✉❧t❛ ✐♠❡❞✐❛t❛♠❡♥t❡ q✉❡✱ s❡ ❞✉❛s r❡t❛s ❢♦r❡♠ ❞✐st✐♥t❛s ❡ s❡ ✉♠❛ s❡ ❞❡❞✉③✐r ❞❛ ♦✉tr❛

♣♦r ✉♠❛ tr❛♥s❧❛çã♦✱ ❡❧❛s ♥ã♦ ♣♦❞❡♠ t❡r ♥❡♥❤✉♠ ♣♦♥t♦ ❝♦♠✉♠✱ ✐st♦ é✱ ♥ã♦ s❡ ❡♥❝♦♥tr❛♠✱ ♣♦r ♠❛✐s q✉❡ ♣r♦❧♦♥❣✉❡♠

❡ sã♦ ♣❛r❛❧❡❧❛s✳

❈♦r♦❧ár✐♦ ✲ P♦r ✉♠ ♣♦♥t♦ t♦♠❛❞♦ ❢♦r❛ ❞❡ ✉♠❛ r❡t❛✱ ♣♦❞❡✲s❡ tr❛ç❛r ✉♠❛ ♣❛r❛❧❡❧❛ ❛ ❡ss❛ r❡t❛✳

P❛r❛ ♦❜t❡r ❡ss❛ ♣❛r❛❧❡❧❛✱ ❜❛st❛✱ ❝♦♠ ❡❢❡✐t♦✱ ✐♠♣r✐♠✐r à r❡t❛ ❞❛❞❛ ✉♠❛ tr❛♥s❧❛çã♦ q✉❡ ❛ ❧❡✈❡ ❛ ♣❛ss❛r ♣❡❧♦ ♣♦♥t♦

❞❛❞♦✳ ✭➱ ♦ q✉❡ s❡ ❢❛③ q✉❛♥❞♦ s❡ tr❛ç❛ ❛ ♣❛r❛❧❡❧❛✱ ❢❛③❡♥❞♦ ✉♠ ❡sq✉❛❞r♦ r❡s✈❛❧❛r ❛♦ ❧♦♥❣♦ ❞❡ ✉♠❛ ré❣✉❛✮✳

❖ ❛✉t♦r t❛♠❜é♠ ✈❛❧♦r✐③❛ ❡♠ s✉❛ ♣✉❜❧✐❝❛çã♦ ♦s ❛s♣❡❝t♦s ❤✐stór✐❝♦s✳ ❈♦♠❡ç❛ ♦ ❝❛♣ít✉❧♦

❝♦♠ ✉♠❛ ♥♦t❛ ❤✐stór✐❝❛ s♦❜r❡ ❛s ♦r✐❣❡♥s ❞❛ ❣❡♦♠❡tr✐❛✱ s✉❜❞✐✈✐❞❡ ♦s ❝❛♣ít✉❧♦s ❡♠ s❡çõ❡s

r❡❧❛❝✐♦♥❛❞❛s ❛♦ t❡♠❛ ❝❡♥tr❛❧✱ ❜✉s❝❛♥❞♦ s❡♠♣r❡ ✉♠❛ r❡❧❛çã♦ ❡♥tr❡ ❡ss❛s s❡çõ❡s ❡ ✉t✐❧✐③❛♥❞♦

r❡s✉❧t❛❞♦s ❞❛s ♣r♦♣♦s✐çõ❡s ❡ t❡♦r❡♠❛s ❞❡♠♦♥str❛❞♦s ♥❛s s❡çõ❡s ❡ ❝❛♣ít✉❧♦s ❛♥t❡r✐♦r❡s✱ s❡♠♣r❡

✜♥❛❧✐③❛ ♦s ❝❛♣ít✉❧♦s ❝♦♠ ♥♦t❛s ❤✐stór✐❝❛s ❡ ❜✐♦❣r❛✜❛s ❞❡ ♠❛t❡♠át✐❝♦s✳ ❈♦♥❢♦r♠❡ ✐❧✉str❛♠ ❛s

❋✐❣✉r❛s ✸✳✸✱ ✸✳✹ ❡ ✸✳✺✳

❘♦①♦ s❡ ✉t✐❧✐③❛ ❞❡ ❡①❡♠♣❧♦s ❡ ❡①❡r❝í❝✐♦s ♣❛r❛ ❢❛❝✐❧✐t❛r ❛ ❝♦♠♣r❡❡♥sã♦ ❞♦ ❧❡✐t♦r✱ t❡♥t❛

r❡❧❛❝✐♦♥❛r ❡ss❡s ❡①❡r❝í❝✐♦s ❝♦♠ ♦ ❝♦t✐❞✐❛♥♦✱ ♣❛r❛ q✉❡ ♦ ❧❡✐t♦r ♣♦ss♦ ❡st❛❜❡❧❡❝❡r r❡❧❛çõ❡s ❡♥tr❡

❛ t❡♦r✐❛ ❡ ❛ ♣rát✐❝❛✳ P♦ré♠✱ ✐ss♦ ❛♣❛r❡❝❡ ❛✐♥❞❛ ❞❡ ❢♦r♠❛ ❜❡♠ ♠♦❞❡st❛ ❡♠ s✉❛ ♣✉❜❧✐❝❛çã♦✱ s❡♠

❛♣r❡s❡♥t❛r ♣r♦❜❧❡♠❛s ♣rát✐❝♦s✳ ❊♠ ❝❛❞❛ ❝❛♣ít✉❧♦✱ ♦ ❛✉t♦r ♣r❡♣❛r❛ ✉♠❛ sér✐❡ ❞❡ ❡①❡r❝í❝✐♦s✱

♦♥❞❡ ♦ ❧❡✐t♦r ♣♦❞❡ ❡①♣❛♥❞✐r ❛✐♥❞❛ ♠❛✐s ♦ ❛♣r❡♥❞✐③❛❞♦ ❞♦s ❝♦♥❝❡✐t♦s ❡st✉❞♦s✳ ❈♦♥❢♦r♠❡ ✐❧✉str❛

❛ ❋✐❣✉r❛ ✸✳✻✳

❊✐s ✉♠❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛ ❛❜♦r❞❛❣❡♠ t❡ór✐❝❛ ❞❡ ❘♦①♦ ❡ ❑❧❡✐♥✳ ❑❧❡✐♥✱ ❛♣❡s❛r ❞❡ ♣✉❜❧✐❝❛r

✉♠ ❧✐✈r♦ ♣❛r❛ ❥♦✈❡♥s ♣r♦❢❡ss♦r❡s ♥ã♦ ❞á ❡ss❡ ❛s♣❡❝t♦ ❞✐❞át✐❝♦ ❛♦ ❧✐✈r♦✳ ❖ ❛✉t♦r ❝✐t❛ ❡①❡♠♣❧♦s✱

♣♦ré♠ s❡♠ ✉♠❛ ❝♦♠♣r❡❡♥sã♦ ❞❡✈✐❞❛♠❡♥t❡ ❧ó❣✐❝❛✱ ♣♦✐s s✐♠♣❧❡s♠❡♥t❡ ❛♣r❡s❡♥t❛ ♦s ❡①❡♠♣❧♦s ❡

❝♦♥✈✐❞❛ ♦ ❧❡✐t♦r ❛ ❡❧❛❜♦rá✲❧♦s✳ ❘♦①♦ ❜✉s❝❛ ✉♠ r✐❣♦r ♠❛t❡♠át✐❝♦ ♥❛ ❡①♣❧❛♥❛çã♦ ❞♦s ❝♦♥t❡ú❞♦s

❡♥q✉❛♥t♦ ❑❧❡✐♥ ✧❢♦❣❡✧❞♦ r✐❣♦r ♠❛t❡♠át✐❝♦ ❡♠ s✉❛ ♣✉❜❧✐❝❛çã♦✱ ❜✉s❝❛♥❞♦ s❡♠♣r❡ ✈❛❧♦r✐③❛r ❛

✐♥t✉✐çã♦✳

❑❧❡✐♥ ❞❡❞✐❝❛ s❡✉ ❧✐✈r♦ ❛ tr❛t❛r ❞❛s tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s ♥♦ ♣❧❛♥♦ ❡ ♥♦ ❡s♣❛ç♦✳

❘♦①♦ t❛♠❜é♠ ❞á ❡ss❛ ❛❜♦r❞❛❣❡♠ ❛♦ s❡✉ ❧✐✈r♦ tr❛t❛♥❞♦ ❞❡ tr❛♥s❢♦r♠❛çõ❡s ♥♦ ♣❧❛♥♦ ❛♦ ❧♦♥❣♦
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✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✻✺

❋✐❣✉r❛ ✸✳✽✿ ❙✐♠❡tr✐❛ ❡♥tr❡ ✜❣✉r❛s ♣❧❛♥❛s ✲ P❛rt❡ ✷



✸✳✸ ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛✿ ✸♦ ❆♥♦ ✲ ■■ ✭●❡♦♠❡tr✐❛✮ ✻✻

❘♦①♦✱ ❛ss✐♠ ❝♦♠♦ ❑❧❡✐♥✱ ❜✉s❝❛✈❛ ❛ ✉♥✐✜❝❛çã♦ ❞♦s três r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛ ✭➪❧❣❡❜r❛✱

❆r✐t♠ét✐❝❛ ❡ ●❡♦♠❡tr✐❛✮✱ ♣♦ré♠ ♥♦t❛✲s❡ q✉❡ ♦ ♣r✐♠❡✐r♦ ❛✉t♦r ♣♦✉❝❛s ✈❡③❡s ♣r♦❝✉r♦✉ ❡ss❛

✉♥✐✜❝❛çã♦ ❡♠ s❡✉ ❧✐✈r♦✳ ❋❛③ ❛♣❡♥❛s r❡❧❛çõ❡s ❡♥tr❡ ❛ ●❡♦♠❡tr✐❛ ❡ ❛ á❧❣❡❜r❛✱ q✉❛♥❞♦ tr❛t❛

❞❛s r❡❧❛çõ❡s ♠étr✐❝❛s ♥♦ tr✐â♥❣✉❧♦ r❡tâ♥❣✉❧♦ ❡ ♥♦ ❝ír❝✉❧♦✳

❈♦♥❢♦r♠❡ ❥á ♠❡♥❝✐♦♥❛❞♦✱ ❘♦①♦ ❜✉s❝♦✉✱ ❡♠ s✉❛ ♣r♦♣♦st❛ ❞❡ ♠♦❞❡r♥✐③❛r ♦ ❡♥s✐♥♦ ❞❡

♠❛t❡♠át✐❝❛ ♥♦ ❈♦❧é❣✐♦ P❡❞r♦ ■■✱ ✈❛❧♦r✐③❛r ❛s t❡♥❞ê♥❝✐❛s ❞♦ ♠♦✈✐♠❡♥t♦ r❡❢♦r♠✐st❛ ✐♥t❡r♥❛✲

❝✐♦♥❛❧ ✐❞❡❛❧✐③❛❞♦ ♣♦r ❑❧❡✐♥✱ q✉❡ ❛♣♦♥t❛♠ três q✉❡stõ❡s ❢✉♥❞❛♠❡♥t❛✐s✿ ✧♠❡t♦❞♦❧♦❣✐❛✱ s❡❧❡çã♦

❞❛ ❞♦✉tr✐♥❛ ❡ ✜♥❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦✧✳

❆♥❛❧✐s❛♥❞♦ ♦s ❧✐✈r♦s ❈✉rs♦ ❞❡ ▼❛t❤❡♠❛t✐❝❛ ❞❡ ❘♦①♦ ❡ ▼❛t❡♠át✐❝❛ ❡❧❡♠❡♥t❛r ❞❡ ✉♠ ♣♦♥t♦

❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛ ❞❡ ❑❧❡✐♥✱ ♥♦ q✉❡ t❛♥❣❡ à ❡ss❛s t❡♥❞ê♥❝✐❛s✱ ♣❡r❝❡❜❡♠♦s q✉❡

t❛♥t♦ ❑❧❡✐♥ ❝♦♠♦ ❘♦①♦✱ ❛♣r❡s❡♥t❛r❛♠ ❞✐✜❝✉❧❞❛❞❡s ❡♠ ❝♦❧♦❝á✲❧❛s ♥❛s s✉❛s ♣✉❜❧✐❝❛çõ❡s✳

❘♦①♦ ❛✈❛♥ç♦✉ ✉♠ ♣♦✉❝♦ ♠❛✐s q✉❡ ❑❧❡✐♥✱ ♣♦✐s ❜✉s❝♦✉ ❡①♣❧✐❝❛r t♦❞♦s ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐✲

❝♦s ❞❡ ❢♦r♠❛ ❝❧❛r❛✱ ❝✐t❛♥❞♦ ❡ ❡①♣❧✐❝✐t❛♥❞♦ ❡①❡♠♣❧♦s ❡ ❞❡♠♦♥str❛çõ❡s✳ ◆♦ q✉❡ s❡ r❡❢❡r❡

às ❛♣❧✐❝❛çõ❡s✱ ♥♦t❛♠♦s q✉❡✱ t❛♥t♦ ❘♦①♦ q✉❛♥t♦ ❑❧❡✐♥✱ ♥ã♦ ✈❛❧♦r✐③❛r❛♠ ❡ss❡ ❛s♣❡❝t♦ ❡♠

s✉❛s ♣✉❜❧✐❝❛çõ❡s✳ ❑❧❡✐♥✱ ❡♠ s❡✉ ❧✐✈r♦✱ ♥ã♦ ❝✐t♦✉ ❛♣❧✐❝❛çõ❡s r❡❧❛❝✐♦♥❛❞❛s ❛ ♦✉tr♦s ❝♦♥t❡ú❞♦s

♠❛t❡♠át✐❝♦s✳ ❏á ❘♦①♦✱ ❝♦❧♦❝♦✉ ❡♠ s❡✉ ❧✐✈r♦ ❛♣❧✐❝❛çõ❡s s✐♠♣❧❡s✱ s❡♠ ❡st❛❜❡❧❡❝❡r r❡❧❛çõ❡s

❡♥tr❡ ❛s ❞✐s❝✐♣❧✐♥❛s ✲ ❛r✐t♠ét✐❝❛✱ á❧❣❡❜r❛ ❡ ❣❡♦♠❡tr✐❛ ✲ ❢❛③❡♥❞♦ ❛♣❡♥❛s ❛ss♦❝✐❛çõ❡s ❞♦s ❝♦♥✲

t❡ú❞♦s ❡st✉❞❛❞♦s ❝♦♠ ♦❜❥❡t♦s ❞♦ ❝♦t✐❞✐❛♥♦✳

◆♦ q✉❡ s❡ r❡❢❡r❡ à ✜♥❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦ ♦❜❡❞❡❝❡♥❞♦ às ❝✉❧t✉r❛s ❞❡ ❝❛❞❛ é♣♦❝❛✱ ♦s ❛✉✲

t♦r❡s ♣r♦❝✉r❛r❛♠ ❝♦❧♦❝❛r ❡ss❛ t❡♥❞ê♥❝✐❛ ❡♠ s✉❛s ♣✉❜❧✐❝❛çõ❡s✱ ✈❛❧♦r✐③❛♥❞♦ ♥❡❧❛s ♦s ❛s♣❡❝t♦s

❤✐stór✐❝♦s✳

❑❧❡✐♥ ♣r♦❝✉r♦✉ tr❛t❛r ❛♥❛❧✐t✐❝❛♠❡♥t❡ ❛ ❣❡♦♠❡tr✐❛✱ ❡♥q✉❛♥t♦ ❘♦①♦ ❡♥❢❛t✐③♦✉ ♦ r✐❣♦r ❞❡

❊✉❝❧✐❞❡s ❞❡ ❆❧❡①❛♥❞r✐❛✳

❆♦ ✜♠ ❞❡ss❛ ❡①♣❧❛♥❛çã♦ ✈❡♠♦s q✉❡ ❘♦①♦ tr❛t❛ ❞❛ ●❡♦♠❡tr✐❛ ❞❡ ♠❛♥❡✐r❛ ❜❡♠ ❢♦r♠❛❧✱

❡♥✉♥❝✐❛♥❞♦ s❡♠♣r❡ t❡♦r❡♠❛s ❡ ❝♦r♦❧ár✐♦s ❡ s✉❛s r❡s♣❡❝t✐✈❛s ❞❡♠♦♥str❛çõ❡s✳ ❖ ❛✉t♦r s❡ ✉t✐❧✐③❛

❞❡ ✈ár✐♦s ❡①❡♠♣❧♦s ❡ ❡①❡r❝í❝✐♦s ♣❛r❛ ✜①❛r ♦ ❛♣r❡♥❞✐③❛❞♦✳

❆ss✐♠✱ ❛s ♦❜r❛s ❡ ♣r♦♣♦st❛s ❞❡ ❘♦①♦ t✐✈❡r❛♠ s✉❛ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ ❛ ♠♦❞❡r♥✐③❛çã♦ ❞♦

❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❡ ❢♦r❛♠ s✐❣♥✐✜❝❛t✐✈❛s ♣❛r❛ t♦r♥❛r ♦ ❡♥s✐♥♦ ❞❡ss❛ ❞✐s❝✐♣❧✐♥❛ ♠❛✐s ♣ró①✐♠♦

❞❛ r❡❛❧✐❞❛❞❡ ❞♦s ❛❧✉♥♦s✱ ♣♦ré♠ ❛✐♥❞❛ ✈❡♠♦s ✉♠ ❢♦rt❡ ❞❡ ❢♦r♠❛❧✐s♠♦ ❡♠ s✉❛ ♦❜r❛✳



❈♦♥s✐❞❡r❛çõ❡s ❋✐♥❛✐s

Pr♦❝✉r❛♠♦s✱ ♥♦ ❞❡❝♦rr❡r ❞❡st❡ tr❛❜❛❧❤♦✱ r❡tr❛t❛r ❛s ❛❜♦r❞❛❣❡♥s t❡ór✐❝❛s ❝♦♥t✐❞❛s ♥♦s

tr❛❜❛❧❤♦s ❞❡ ❋❡❧✐① ❑❧❡✐♥ ❡ ❊✉❝❧✐❞❡s ❞❡ ▼❡❞❡✐r♦s ●✉✐♠❛rã❡s ❘♦①♦✱ ♣❛rt✐♥❞♦ ❞❛ ❛♥á❧✐s❡ ❞❡ tr❡❝❤♦s

❞❡ ❞♦✐s ❧✐✈r♦s ✲ ✉♠ ❞✐❞át✐❝♦ ✭❘♦①♦✮ ❡ ✉♠ ❝✐❡♥tí✜❝♦ ✭❑❧❡✐♥✮ ✲ ❡s❝r✐t♦s ♣♦r ❡ss❡s ♠❛t❡♠át✐❝♦s

❡ ❛ ♣❛rt✐r ❞❛ ❛♥á❧✐s❡ ❞❡ ♣r♦♣♦st❛s ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ❞❡ss❡s ❞♦❝❡♥t❡s✳

❱✐♠♦s✱ ❛ss✐♠✱ q✉❡ ❑❧❡✐♥ ✐♥✐❝✐♦✉✱ ♣♦r ✈♦❧t❛ ❞❡ ✶✾✵✽✱ ♦ ▼♦✈✐♠❡♥t♦ ■♥t❡r♥❛❝✐♦♥❛❧ ❞❡ ❘❡❢♦r♠❛

❈✉rr✐❝✉❧❛r ❡♠ ▼❛t❡♠át✐❝❛❀ ❡♠ s✉❛ ♣r♦♣♦st❛ ❞❡ ♠♦❞❡r♥✐③❛çã♦ ❞♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ❡❧❡

s❛❧✐❡♥t❛✈❛ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ t♦r♥❛r ♦ ❡♥s✐♥♦ ♠❛✐s ♣ró①✐♠♦ ❞❛ r❡❛❧✐❞❛❞❡ ♣rát✐❝❛ ❞♦s ❛❧✉♥♦s✳

◆❡ss❡ s❡♥t✐❞♦✱ ❑❧❡✐♥ ❜✉s❝❛✈❛ ❛ ✐♥tr♦❞✉çã♦ ♥♦ ❡♥s✐♥♦ s❡❝✉♥❞ár✐♦ ❞♦ ❝♦♥❝❡✐t♦ ❞❡ ❢✉♥çã♦✱ ♦s

♠ét♦❞♦s ❣rá✜❝♦s ❡ ❡❧❡♠❡♥t♦s ❞♦ ❝á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧✳ Pr♦♣✉♥❤❛ t❛♠❜é♠ ✉♠❛ ❥✉♥çã♦ ❡♥tr❡ ♦s

r❛♠♦s ❞❛ ♠❛t❡♠át✐❝❛✳ ■ss♦ ❛♣❛r❡❝❡ ✈ár✐❛s ✈❡③❡s ♥♦ ❝❛♣ít✉❧♦ q✉❡ ❛♥❛❧✐s❛♠♦s ❞❛ ♦❜r❛ ❞❡ ❑❧❡✐♥✳

❖ ❛✉t♦r✱ ❛♦ ❞❡✜♥✐r ♦ ❝♦♥❝❡✐t♦ ❞❡ ❝♦♠♣r✐♠❡♥t♦✱ ár❡❛ ❡ ✈♦❧✉♠❡✱ ❜❡♠ ❝♦♠♦ ♥❛ ✐♥t❡r♣r❡t❛çã♦ ❞♦

s✐♥❛❧✱ q✉❛♥❞♦ s❡ ✉t✐❧✐③❛ ❞❡ ❝♦♥❝❡✐t♦s ❞♦ ❝á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧✱ ♠❛tr✐③❡s✱ ❞❡t❡r♠✐♥❛♥t❡s✱ ár❡❛s

♣❛r❝✐❛✐s ❞❡ ✜❣✉r❛s ♣♦❧✐❣♦♥❛✐s ❡ ❝✉r✈✐❧í♥❡❛s✱ ❢❛③ ✉♠❛ ❥✉♥çã♦ ❡♥tr❡ ❛ ➪❧❣❡❜r❛ ❡ ❛ ●❡♦♠❡tr✐❛✳

❑❧❡✐♥✱ ❡♠ ▼❛t❡♠át✐❝❛ ❊❧❡♠❡♥t❛r s♦❜ ✉♠ ♣♦♥t♦ ❞❡ ✈✐st❛ ❛✈❛♥ç❛❞♦ ✲ ●❡♦♠❡tr✐❛✱ ❢♦❣❡ ❞♦

r✐❣♦r ♠❛t❡♠át✐❝♦ ❡ ❛♣r❡s❡♥t❛ ♦s ❝♦♥t❡ú❞♦s ❞❡ ❢♦r♠❛ ❞✐r❡t❛✱ s❡♠ ❛♣r❡s❡♥t❛r ❞❡♠♦♥str❛çõ❡s ❞❡

t❡♦r❡♠❛s✱ ❛♣❡♥❛s ❡♥✉♥❝✐❛ ♦s t❡♦r❡♠❛s s❡♠ s❡ ♣r❡♦❝✉♣❛r ❝♦♠ ♣r♦✈❛s✳ ❆ ❛❜♦r❞❛❣❡♠ ✐♥t✉✐t✐✈❛

❞♦s ❝♦♥t❡ú❞♦s ♠❛t❡♠át✐❝♦s ❝♦♠♣✉♥❤❛ s✉❛ ♣r♦♣♦st❛ ❞❡ r❡❢♦r♠❛ ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✳

P♦ré♠✱ ♥♦t❛✲s❡ ❞❛ ♣❛rt❡ ❞❡ ❑❧❡✐♥ ♣♦✉❝♦ ✐♥t❡r❡ss❡ ❡♠ ❡s❝❧❛r❡❝❡r s✉❛s ❛✜r♠❛çõ❡s✱ ♣❡r❢❛③❡♥❞♦

❛ss✐♠ ✉♠❛ ♦❜r❛ ❜❛st❛♥t❡ ♣❛♥♦râ♠✐❝❛✳ P♦r ❝♦♥s❡❣✉✐♥t❡✱ ♦ ❧❡✐t♦r ♦ t❡♠♣♦ t♦❞♦ ❝❛r❡❝❡ ❞❡

❞❡t❛❧❤❡s ❞♦s r❡s✉❧t❛❞♦s ❛❧✐ ❛♣r❡s❡♥t❛❞♦s✳ ❆ ❡s❝♦❧❤❛ ♣♦r ✉♠❛ ❛♣r❡s❡♥t❛çã♦ ♣❛♥♦râ♠✐❝❛ ♥ã♦

❞❡t❛❧❤❛❞❛ ♥♦s ❞á ♦ ✐♥❞✐❝❛t✐✈♦ ❞♦ q✉❡ ❑❧❡✐♥ ❡♥t❡♥❞✐❛ ♣♦r ✐♥t✉✐çã♦✿ ❆♣r❡s❡♥t❛r ✉♠ ❝♦♥❝❡✐t♦

✐♥✲t✉✐t✐✈❛♠❡♥t❡ ♥ã♦ s✐❣♥✐✜❝❛✈❛ ♥❡❝❡ss❛r✐❛♠❡♥t❡ t♦r♥á✲❧♦ ❞❡ ❢á❝✐❧ ❝♦♠♣r❡❡♥sã♦✱ s✐❣♥✐✜❝❛✈❛

❝♦❧♦❝á✲❧♦ ❜❡♠ r❡❧❛❝✐♦♥❛❞♦ ❝♦♠ ❝♦♥❝❡✐t♦s ❞❡ ♦✉tr❛s ár❡❛s ✭á❧❣❡❜r❛ ❡ ❛r✐t♠ét✐❝❛✮✱ ❝♦♠ s✉❛

❤✐stór✐❛ ❡ ❝♦♠ ❛♣❧✐❝❛çõ❡s✳

✻✼
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❏á ❘♦①♦ ❜❛s❡❛❞♦ ♥❛s ♣r♦♣♦st❛s ✐♥♦✈❛❞♦r❛s ❞❡ ❑❧❡✐♥✱ ❜✉s❝♦✉ ❛ ❝♦♥❡①ã♦ ❡♥tr❡ ♦s três r❛♠♦s

❞❛ ♠❛t❡♠át✐❝❛ ✭❆r✐t♠ét✐❝❛✱ ➪❧❣❡❜r❛ ❡ ●❡♦♠❡tr✐❛✮✱ q✉❡ ✐♥✐❝✐❛❧♠❡♥t❡ ❢♦✐ ❛♣❧✐❝❛❞❛ ♥♦ ❝✉rrí❝✉❧♦

❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❝♦❧é❣✐♦ P❡❞r♦ ■■ ❡ ❞❡♣♦✐s ❝♦♠♣ôs ❛ ❘❡❢♦r♠❛ ❈❛♠♣♦s✳

❏á ❊✉❝❧✐❞❡s ❘♦①♦✱ q✉❡ t❛♥t♦ ❡♥❢❛t✐③♦✉ ❡♠ s✉❛ ♣r♦♣♦st❛ ❞❡ ♠✉❞❛♥ç❛ ❞♦ ❝✉rrí❝✉❧♦ ❞♦

❝♦❧é❣✐♦ P❡❞r♦ ■■ ❛ ❥✉♥çã♦ ❞❛s três ár❡❛s ❞❛ ♠❛t❡♠át✐❝❛✱ ♥ã♦ ♦ ❢❡③ ❡♠ s❡✉ ❧✐✈r♦ ❈✉rs♦ ❞❡

▼❛t❤❡♠❛t✐❝❛✳ ❱✐♠♦s q✉❡ ❘♦①♦ tr❛t❛ ❝♦♠ ♠✉✐t♦ r✐❣♦r ♦s ❝♦♥t❡ú❞♦s ♠❛t❡♠át✐❝♦s✳ ❊♠ s✉❛s

❡①♣❧✐❝❛çõ❡s ♣r♦❝✉r❛ s❡♠♣r❡ ❛♣r❡s❡♥t❛r t❡♦r❡♠❛s✱ ❝♦r♦❧ár✐♦s ❡ ❞❡♠♦♥str❛çõ❡s ♣❛r❛ ❥✉st✐✜❝❛r ♦s

❝♦♥❝❡✐t♦s ❡ r❡❣r❛s✳ ❆♣❡s❛r ❞❡ s❡♠♣r❡ ❝✐t❛r ❡①❡♠♣❧♦s ❞♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ❡st✉❞❛❞♦s✱

❛s ❛♣❧✐❝❛çõ❡s ❛♣r❡s❡♥t❛❞❛s ♥♦ ❧✐✈r♦ ♥ã♦ ❡stã♦ r❡❧❛❝✐♦♥❛❞❛s ❛♦ ❝♦t✐❞✐❛♥♦✳ ❆ss✐♠✱ ❘♦①♦ ♥ã♦ ❢❛③

✉s♦ ❞❛s t❡♥❞ê♥❝✐❛s ❞♦ ♠♦✈✐♠❡♥t♦ r❡❢♦r♠✐st❛ ✐♥t❡r♥❛❝✐♦♥❛❧✱ ♥♦ q✉❡ t❛♥❣❡ ❛♦ ❡♥s✐♥♦ ✈♦❧t❛❞♦

♣❛r❛ ❛s ❛♣❧✐❝❛çõ❡s ❞❛ ♠❛t❡♠át✐❝❛✳

❘♦①♦✱ ❡♠ s❡✉ ❧✐✈r♦✱ ✈❛❧♦r✐③❛ ♠✉✐t♦ ♦s ❛s♣❡❝t♦s ❤✐stór✐❝♦s✳ ❖ ❛✉t♦r✱ ❛ ❝❛❞❛ ❡♥❝❡rr❛♠❡♥t♦

❞❡ ❝❛♣ít✉❧♦✱ tr❛③ s❡♠♣r❡ ✉♠ t❡①t♦ r❡❧❛❝✐♦♥❛❞♦ à ❤✐stór✐❛ ❞❛ ♠❛t❡♠át✐❝❛ ❡ ❜✐♦❣r❛✜❛s ❞❡

♠❛t❡♠át✐❝♦s✳ ◆♦t❛♠♦s✱ ❞❡ss❛ ❢♦r♠❛✱ q✉❡ ♦ ❛✉t♦r ❛♦ ✈❛❧♦r✐③❛r ❛s♣❡❝t♦s ❤✐stór✐❝♦s ♥♦ ❡♥s✐♥♦

❞❛ ♠❛t❡♠át✐❝❛ s❡ ♣r❡♦❝✉♣❛ ❝♦♠ ❛ ✜♥❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦ ✈❛❧♦r✐③❛♥❞♦ ❛ ❝✉❧t✉r❛ ❞❡ ❝❛❞❛ é♣♦❝❛✳

❊ss❛ ❡①♣❧❛♥❛çã♦ é ❢❡✐t❛ ❞❡ ❢♦r♠❛ ❜❡♠ ♠♦❞❡st❛✱ s❡ ♣❡♥s❛r♠♦s ♥❛ t❡♥❞ê♥❝✐❛ ❞❛ ❡❞✉❝❛çã♦

♠❛t❡♠át✐❝❛ ✈♦❧t❛❞❛ ♣❛r❛ ❛ ❊t♥♦♠❛t❡♠át✐❝❛✳

❚♦r♥❛✲s❡ ♥❡❝❡ssár✐♦ ❧❡♠❜r❛r♠♦s t❛♠❜é♠ q✉❡ ❘♦①♦✱ ♥♦ ♣r❡❢á❝✐♦ ❞❡ s❡✉ ❧✐✈r♦✱ s❛❧✐❡♥t❛ q✉❡

♥♦s ❞♦✐s ♣r✐♠❡✐r♦s ❛♥♦s tr❛t♦✉ ❞❛ ●❡♦♠❡tr✐❛ ❞❡ ❢♦r♠❛ ✐♥t✉✐t✐✈❛ ❡ ❡①♣❡r✐♠❡♥t❛❧✱ ❡ q✉❡ ❛❣♦r❛

♣r♦❝✉r❛ ❞❛r ✉♠ ❛s♣❡❝t♦ ♠❛✐s ❢♦r♠❛❧ ❛♦ ❡♥s✐♥♦ ❞❡ ●❡♦♠❡tr✐❛✳ ❉❡ss❛ ❢♦r♠❛✱ ✈❡♠♦s q✉❡ ♦ ❛✉t♦r

tr❛❜❛❧❤♦✉ ❛ ❣❡♦♠❡tr✐❛ ❡♠ ❞♦✐s ♠♦♠❡♥t♦s ❞✐st✐♥t♦s✱ ♣r✐♠❡✐r♦ ❞❡ ❢♦r♠❛ ✐♥t✉✐t✐✈❛ ❡ ❡①♣❡r✐♠❡♥t❛❧

❡✱ ♣♦st❡r✐♦r♠❡♥t❡✱ ❞❡ ♠❛♥❡✐r❛ ❢♦r♠❛❧✳

❖s ❞♦✐s ❛✉t♦r❡s tr❛t❛♠ ❞❡ ♠❛♥❡✐r❛ ❞✐❢❡r❡♥❝✐❛❞❛ ❛ ❣❡♦♠❡tr✐❛✳ ❘♦①♦ tr❛❜❛❧❤❛ ❝♦♠ ❛ ❣❡♦✲

♠❡tr✐❛ ♣❧❛♥❛ ✈❛❧♦r✐③❛♥❞♦ ♦ ♠ét♦❞♦ ❛①✐♦♠át✐❝♦✱ ❡♥q✉❛♥t♦ ❑❧❡✐♥ ❜❛s❡✐❛ ♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛

♥❛s tr❛♥s❢♦r♠❛çõ❡s ❣❡♦♠étr✐❝❛s ❡ ♥❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

❆♦ ♣r♦❝❡❞❡r ❛ ❛♥á❧✐s❡ ❞❛s ♦❜r❛s ❞❡ ❋❡❧✐① ❑❧❡✐♥ ❡ ❊✉❝❧✐❞❡s ❘♦①♦ ✈❡r✐✜❝❛♠♦s q✉❡ ❘♦①♦

♣r♦❝✉r♦✉ s❡❣✉✐r ❛s ✐❞é✐❛s ❞❡ ❑❧❡✐♥✱ ♣♦ré♠ ♥ã♦ ❝♦♥s❡❣✉✐✉ ❢✉❣✐r ❞♦ r✐❣♦r ♠❛t❡♠át✐❝♦✳ ❊ss❡

❢❛t♦ ♣♦❞❡ s❡r ❥✉st✐✜❝❛❞♦ ♣❡❧♦s ✐♠♣❛❝t♦s q✉❡ ✐ss♦ ♣♦❞❡r✐❛ ❝❛✉s❛r✱ ✈✐st♦ q✉❡ s✉❛s ♣r♦♣♦st❛s ❥á

s♦❢r✐❛♠ ❝rít✐❝❛s q✉❛♥t♦ ❛♦ ❝❛rát❡r ✐♥t✉✐t✐✈♦✳ ❘♦①♦ ♣♦❞❡ t❡r s❡ ♣r❡♦❝✉♣❛❞♦ ❝♦♠ s❡✉s ♦♣♦s✐t♦r❡s

❡ s✉❛s ❝rít✐❝❛s✱ ❥á q✉❡ ♠✉❞❛♥ç❛s tã♦ r❛❞✐❝❛✐s ♣♦❞❡r✐❛♠ ❝❛✉s❛r ✉♠❛ r❡❥❡✐çã♦ ♠❛✐♦r✳

❱✐♠♦s t❛♠❜é♠ q✉❡ ❛♠❜❛s ❛s ♣r♦♣♦st❛s t✐✈❡r❛♠ r❡❥❡✐çõ❡s ♣♦r ♣❛rt❡ ❝♦♠✉♥✐❞❛❞❡ ❞❡ ♣r♦❢❡s✲

s♦r❡s ❞❡ ♠❛t❡♠át✐❝❛✳ ❊ss❛ r❡❥❡✐çã♦ ♣♦❞❡ s❡ ❥✉st✐✜❝❛r ♣❡❧♦ ❢❛t♦ ❞❡ q✉❡✱ ❡♠ ❛♠❜❛s✱ ♦s ❛✉t♦r❡s
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✈❛❧♦r✐③❛✈❛♠ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛ ♣❛rt✐♥❞♦ ❞❡ ❝♦♥❝❡✐t♦s ✐♥t✉✐t✐✈♦s✱ ❡ ✐ss♦✱ q✉❛♥❞♦ s❡ tr❛t❛

♣r✐♥❝✐♣❛❧♠❡♥t❡ ❞❡ ❛s♣❡❝t♦s ♠❛✐s ❝♦♠♣❧❡①♦s ❞❛ ♠❛t❡♠át✐❝❛ ♣♦❞❡r✐❛ s❡ t♦r♥❛r ✉♠ ❡♠❜❛t❡ ♣❛r❛

♣r♦❢❡ss♦r❡s q✉❡ ❡st❛✈❛♠ ❛❝♦st✉♠❛❞♦s ❛ ❡♥s✐♥❛r ❝♦♥❝❡✐t♦s ♣✉r❛♠❡♥t❡ ❞❡❞✉t✐✈♦s✳

❊♠ t❡♠♣♦s ❞❡ ❞✐s❝✉ssõ❡s s♦❜r❡ ❡❞✉❝❛çã♦ ♠❛t❡♠át✐❝❛✱ ❡♠ q✉❡ ✈ár✐♦s ❡❞✉❝❛❞♦r❡s ❧❡✈❛♠

❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛s ❧✉t❛s ❡ ❞✐s❝✉ssõ❡s ❞❡ ❑❧❡✐♥ ❡ ❞❡ ❘♦①♦✱ ❛✐♥❞❛ ♥♦s ❞❡♣❛r❛♠♦s ❝♦♠ ✈ár✐♦s

♣r♦❢❡ss♦r❡s ❞❡ ♠❛t❡♠át✐❝❛ q✉❡ s✐♠♣❧❡s♠❡♥t❡ r❡♣r♦❞✉③❡♠ ❝♦♥❤❡❝✐♠❡♥t♦s ♠❛t❡♠át✐❝♦s s❡♠

❧❡✈❛r ❡♠ ❝♦♥s✐❞❡r❛çã♦ ❛ r❡❛❧✐❞❛❞❡ ✈✐✈✐❞❛ ♣❡❧♦s ❛❧✉♥♦s✳

❈♦♠♦ ♠✉❞❛♥ç❛s ❛✐♥❞❛ ❝❛✉s❛♠ tr❛♥st♦r♥♦s ❡ r❡❛çõ❡s ❛♥t❛❣ô♥✐❝❛s ❞❡ ✈ár✐♦s ♣r♦❢❡ss♦r❡s✱

♥ã♦ r❡st❛ ❞ú✈✐❞❛ ❞❡ q✉❡ ❛s ♣r♦♣♦st❛s ✐♥✐❝✐❛❞❛s ♣♦r ❊✉❝❧✐❞❡s ❘♦①♦✱ ♥♦ ❇r❛s✐❧✱ s❡❣✉✐❞❛s ❡

❛♣❡r❢❡✐ç♦❛❞❛s ♣♦r ♦✉tr♦s ❡❞✉❝❛❞♦r❡s✱ ❛✐♥❞❛ s❡rã♦ ♣❛❧❝♦ ♣❛r❛ ❞❡ ♠✉✐t♦s ❞❡❜❛t❡s ❡ ❞✐s❝✉ssõ❡s✳



❘❡❢❡rê♥❝✐❛s ❇✐❜❧✐♦❣rá✜❝❛s

❬✶❪ ❇❊▲❚❘➹❖✱ ▼❛r✐❛ ❊❧✐ P✉❣❛✳ ❋❡❧✐① ❑❧❡✐♥✿ ❯♠❛ ✈✐sã♦ ❞♦ ❝á❧❝✉❧♦ ✐♥✜♥✐t❡s✐♠❛❧ ♥♦ ❡♥s✐♥♦

♠é❞✐♦✳ ✷✵✵✶✳ ✶✹✵ ❢✳ ❉✐ss❡rt❛çã♦ ✭▼❡str❛❞♦ ❡♠ ❊❞✉❝❛çã♦ ▼❛t❡♠át✐❝❛✮ ✲ ■♥st✐t✉t♦ ❞❡
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