
❯♥✐✈❡rs✐❞❛❞❡ ❋❡❞❡r❛❧ ❞♦ ▼❛r❛♥❤ã♦

❈❡♥tr♦ ❞❡ ❈✐ê♥❝✐❛s ❊①❛t❛s ❡ ❚❡❝♥♦❧♦❣✐❛

❉❡♣❛rt❛♠❡♥t♦ ❞❡ ▼❛t❡♠át✐❝❛

Pr♦❣r❛♠❛ ❞❡ Pós✲●r❛❞✉❛çã♦ ❡♠ ❘❡❞❡ ✕ ▼❛t❡♠❛t✐❝❛ ❡♠ ❘❡❞❡

◆❛❝✐♦♥❛❧

❇❊◆❊❉■❚❖ ❉■◆■❩ ❉❖❙ ❙❆◆❚❖❙ ❏❯◆■❖❘

❏♦❣♦s ▼❛t❡♠át✐❝♦s✿

♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ❜❛s❡❛❞❛ ❡♠ ❥♦❣♦s ✲ ✉♠❛ ❡①♣❡r✐ê♥❝✐❛

❡♠ s❛❧❛ ❞❡ ❛✉❧❛

❙ã♦ ▲✉ís

✷✵✶✺



❇❊◆❊❉■❚❖ ❉■◆■❩ ❉❖❙ ❙❆◆❚❖❙ ❏❯◆■❖❘

❏♦❣♦s ▼❛t❡♠át✐❝♦s✿

♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ❜❛s❡❛❞❛ ❡♠ ❥♦❣♦s ✲ ✉♠❛ ❡①♣❡r✐ê♥❝✐❛

❡♠ s❛❧❛ ❞❡ ❛✉❧❛

❉✐ss❡rt❛çã♦ ❛♣r❡s❡♥t❛❞❛ ❛♦ Pr♦❣r❛♠❛ ❞❡ Pós✲

●r❛✲❞✉❛çã♦ ❡♠ ❘❡❞❡ ✕ ▼❛t❡♠❛t✐❝❛ ❡♠ ❘❡❞❡

◆❛❝✐♦♥❛❧✱ ❞❛ ❯❋▼❆✱ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧

♣❛r❛ ❛ ♦❜t❡♥çã♦ ❞♦ ❣r❛✉ ❞❡ ▼❡str❡ ❡♠ ▼❛✲

t❡♠❛t✐❝❛✳

❖r✐❡♥t❛❞♦r✿ ❏♦ã♦ ❞❡ ❉❡✉s ▼❡♥❞❡s ❞❛ ❙✐❧✈❛

❉♦✉t♦r ❡♠ ▼❛t❡♠át✐❝❛ ✕ ❯❋▼❆

❙ã♦ ▲✉ís

✷✵✶✺



❙❛♥t♦s ❏✉♥✐♦r✱ ❇❡♥❡❞✐t♦ ❉✐♥✐③ ❞♦s

❏♦❣♦s ▼❛t❡♠át✐❝♦s✿ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ❜❛s❡❛❞❛ ❡♠ ❥♦✲

❣♦s ✲ ✉♠❛ ❡①♣❡r✐ê♥❝✐❛ ❡♠ s❛❧❛ ❞❡ ❛✉❧❛ ✴ ❇❡♥❡❞✐t♦ ❉✐♥✐③

❞♦s ❙❛♥t♦s ❏✉♥✐♦r ✕ ✷✵✶✺

①①✳♣

✶✳ ❊❞✉❝❛çã♦ ✷✳ ❏♦❣♦s ♠❛t❡♠át✐❝♦s ✸✳ ●❡♦♠❡tr✐❛ ❆♥❛❧ít✐❝❛✳ ■✳

❚ít✉❧♦✳

❈❉❯ ❳❳❳❳❳❳



❇❊◆❊❉■❚❖ ❉■◆■❩ ❉❖❙ ❙❆◆❚❖❙ ❏❯◆■❖❘

❏♦❣♦s ▼❛t❡♠át✐❝♦s✿

♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ❜❛s❡❛❞❛ ❡♠ ❥♦❣♦s ✲ ✉♠❛ ❡①♣❡r✐ê♥❝✐❛

❡♠ s❛❧❛ ❞❡ ❛✉❧❛

❉✐ss❡rt❛çã♦ ❛♣r❡s❡♥t❛❞❛ ❛♦ Pr♦❣r❛♠❛ ❞❡ Pós✲

●r❛✲❞✉❛çã♦ ❡♠ ❘❡❞❡ ✕ ▼❛t❡♠❛t✐❝❛ ❡♠ ❘❡❞❡

◆❛❝✐♦♥❛❧✱ ❞❛ ❯❋▼❆✱ ❝♦♠♦ r❡q✉✐s✐t♦ ♣❛r❝✐❛❧

♣❛r❛ ❛ ♦❜t❡♥çã♦ ❣r❛✉ ❞❡ ▼❡str❡ ❡♠ ▼❛t❡♠❛✲

t✐❝❛✳

❆♣r♦✈❛❞♦ ❡♠ ✸✶ ❞❡ ♠❛rç♦ ❞❡ ✷✵✶✺

❇❆◆❈❆ ❊❳❆▼■◆❆❉❖❘❆

❏♦ã♦ ❞❡ ❉❡✉s ▼❡♥❞❡s ❞❛ ❙✐❧✈❛

❉♦✉t♦r ❡♠ ▼❛t❡♠át✐❝❛ ✕ ❯❋▼❆

❉r✳ ❏♦sé ❈❧♦✈❡s ❱❡r❞❡ ❙❛r❛✐✈❛

❉♦✉t♦r ❡♠ ▼❛t❡♠át✐❝❛ ✲ ❯❋▼❆

❉r❛✳ ❙❛♥❞r❛ ■♠❛❝✉❧❛❞❛ ▼♦r❡✐r❛ ◆❡t♦

❉♦✉t♦r❛ ❡♠ ▼❛t❡♠át✐❝❛ ✲ ❯❊▼❆



➚ ♠✐♥❤❛ ❡s♣♦s❛✱ ❈♦♥❝❡✐çã♦ ❆❧❡①❛♥❞r❡✳

➚s ♠✐♥❤❛s ✜❧❤❛s✱ ❆♥❛ ▲✉ís❛ ❡ ▼❛r✐❛ ❊❞✉✲

❛r❞❛✳

➚ ♠✐♥❤❛ ♠ã❡ ▼❛r✐❛ ❏♦sé ✭✐♥ ♠❡♠♦r✐❛♥✮



❘❡s✉♠♦

❖ ♣r❡s❡♥t❡ tr❛❜❛❧❤♦ ❝♦♥s✐st❡ ♥❛ ❛♣❧✐❝❛❜✐❧✐❞❛❞❡ ❡ ❡❧❛❜♦r❛çã♦ ❞❡ ❥♦❣♦s ♠❛✲

t❡♠át✐❝♦s ♣❛r❛ ♦s ❛❧✉♥♦s ❞❛ t❡r❝❡✐r❛ sér✐❡ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦✳ ❈♦♠ ❛ ✜♥❛❧✐❞❛❞❡ ❞❡

❞❡♠♦♥str❛r q✉❡ ♦ ❥♦❣♦ ♣♦❞❡ s❡ ✉t✐❧✐③❛❞♦ ❡♠ q✉❛❧q✉❡r ❢❛s❡ ❞♦ ❡♥s✐♥♦✱ é r❡❧❛t❛❞♦ ✉♠❛

❡①♣❡r✐ê♥❝✐❛ ♣rát✐❝❛ ❝♦♠ ❥♦❣♦s ❛♣❧✐❝❛❞❛ ♥❛s ❞✉❛s t✉r♠❛s ❞♦ t✉r♥♦ ♠❛t✉t✐♥♦ ❞♦ ❈❡♥tr♦

❞❡ ❊♥s✐♥♦ ❙ã♦ ❈r✐stó✈ã♦✱ ❙ã♦ ▲✉ís ✕ ▼❆✳ ❆ ❛t✐✈✐❞❛❞❡ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞❛ ♥♦ s❡❣✉♥❞♦

s❡♠❡str❡ ❞❡ 2014 ✈✐s❛♥❞♦ ❝♦♥s♦❧✐❞❛r ❝♦♥❝❡✐t♦s ❞❡ ●❡♦♠❡tr✐❛ ❆♥❛❧ít✐❝❛✳ ❈♦♠ ♦s r❡✲

s✉❧t❛❞♦s ❛❧❝❛♥ç❛❞♦s✱ ♥♦t♦✉✲s❡ ♠❛✐♦r ✐♥t❡r❡ss❡ ❞♦s ❛❧✉♥♦s ❡♠ r❡❧❛çã♦ ❛♦ ❝♦♥t❡ú❞♦✱

s✉♣❡r❛♥❞♦ ❛s ❞✐✜❝✉❧❞❛❞❡s ❡♥❝♦♥tr❛❞❛s ♥❛s ❛✉❧❛s tr❛❞✐❝✐♦♥❛✐s ❡ ♠❡❧❤♦r❛♥❞♦ ❛ ♣❛rt✐✲

❝✐♣❛çã♦ ❡ ♦ ❛♣r♦✈❡✐t❛♠❡♥t♦ ❞❡ss❡s ❛❧✉♥♦s ♥❛ ❢❛s❡ ✜♥❛❧ ❞♦s ❡st✉❞♦s ❞♦ ❡♥s✐♥♦ ♠é❞✐♦✳

P❡r❝❡❜❡✉✲s❡ q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ♠❡t♦❞♦❧♦❣✐❛s ❞✐❢❡r❡♥❝✐❛❞❛s t♦r♥❛r❛♠ ♦s ❝♦♥t❡ú❞♦s

♠❛✐s ✐♥t❡r❡ss❛♥t❡s ❡✱ ❝♦♥s❡q✉❡♥t❡♠❡♥t❡✱ ❢♦r♥❡❝❡r❛♠ ❛♦s ❡st✉❞❛♥t❡s ♠❛✐s ❡❧❡♠❡♥t♦s

♥❛ ❜✉s❝❛ ❞❡ ♠❡❧❤♦r❡s r❡s✉❧t❛❞♦s✳

P❛❧❛✈r❛s✲❝❤❛✈❡s✿ ❊❞✉❝❛çã♦✳ ❏♦❣♦s ♠❛t❡♠át✐❝♦s✳ ●❡♦♠❡tr✐❛ ❆♥❛❧ít✐❝❛✳



❆❜str❛❝t

❚❤✐s ✇♦r❦ ❝♦♥s✐sts ♦❢ t❤❡ ❛♣♣❧✐❝❛❜✐❧✐t② ❛♥❞ ❞❡✈❡❧♦♣♠❡♥t ♦❢ ♠❛t❤❡♠❛t✐❝❛❧

❣❛♠❡s ❢♦r st✉❞❡♥ts ♦❢ t❤❡ t❤✐r❞ ②❡❛r ♦❢ ❤✐❣❤ s❝❤♦♦❧✳ ■♥ ♦r❞❡r t♦ ❞❡♠♦♥str❛t❡ t❤❛t t❤❡

❣❛♠❡ ❝❛♥ ❜❡ ✉s❡❞ ❛t ❛♥② st❛❣❡ ♦❢ ❡❞✉❝❛t✐♦♥✱ ✐s r❡♣♦rt❡❞ ♣r❛❝t✐❝❛❧ ❡①♣❡r✐❡♥❝❡ ✇✐t❤

❣❛♠❡s ❛♣♣❧✐❡❞ t♦ t✇♦ ❝❧❛ss❡s ♦❢ t❤❡ ♠♦r♥✐♥❣ s❤✐❢t ♦❢ ❙❛✐♥t ❑✐tts ❊❞✉❝❛t✐♦♥ ❈❡♥t❡r✱

❙ã♦ ▲✉ís ✲ ▼❆✳ ❚❤❡ ❛❝t✐✈✐t② ✇❛s ❛♣♣❧✐❡❞ ✐♥ t❤❡ s❡❝♦♥❞ ❤❛❧❢ ♦❢ ✷✵✶✹ t♦ ❝♦♥s♦❧✐❞❛t❡

❝♦♥❝❡♣ts ♦❢ ❛♥❛❧②t✐❝ ❣❡♦♠❡tr②✳ ❲✐t❤ t❤❡ r❡s✉❧ts✱ s❤♦✇❡❞ t❤❡ ❜❡st ✐♥t❡r❡st ♦❢ st✉❞❡♥ts

✐♥ t❤❡ ❝♦♥t❡♥t✱ ♦✈❡r❝♦♠✐♥❣ t❤❡ ❞✐✣❝✉❧t✐❡s ❡♥❝♦✉♥t❡r❡❞ ✐♥ tr❛❞✐t✐♦♥❛❧ ❝❧❛ss❡s ❛♥❞ ✐♠✲

♣r♦✈✐♥❣ t❤❡ ♣❛rt✐❝✐♣❛t✐♦♥ ❛♥❞ t❤❡ ✉s❡ ♦❢ t❤❡s❡ st✉❞❡♥ts ✐♥ t❤❡ ✜♥❛❧ st❛❣❡ ♦❢ ❜❛s✐❝

❡❞✉❝❛t✐♦♥ st✉❞✐❡s t❡❛❝❤✐♥❣✳ ■t ✇❛s ♥♦t✐❝❡❞ t❤❛t t❤❡ ✉s❡ ♦❢ ❞✐✛❡r❡♥t ♠❡t❤♦❞♦❧♦❣✐❡s

❜❡❝♦♠❡ t❤❡ ♠♦st ✐♥t❡r❡st✐♥❣ ❝♦♥t❡♥t ❛♥❞ t❤✉s ♣r♦✈✐❞❡❞ t♦ st✉❞❡♥ts ♠♦r❡ ❡❧❡♠❡♥ts

✐♥ t❤❡ s❡❛r❝❤ ❢♦r ❜❡tt❡r r❡s✉❧ts✳

❑❡②✇♦r❞s✿ ❊❞✉❝❛t✐♦♥✳ ▼❛t❤❡♠❛t✐❝❛❧ ❣❛♠❡s✳ ❆♥❛❧②t✐❝ ●❡♦♠❡tr②✳



❆❣r❛❞❡❝✐♠❡♥t♦s

❆❣r❛❞❡ç♦ ❛ ❉❡✉s✱ ♣❛✐ t♦❞♦ ♣♦❞❡r♦s♦✱ ♣❡❧❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ❝✉rs❛r ❡ ❝♦♥✲

❝❧✉✐r ❡st❡ ♠❡str❛❞♦✳

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

❢♦rt♦ ❞✐r❡❝✐♦♥❛❞❛s ♥♦s ♠♦♠❡♥t♦s ❞❡ ❞✐✜❝✉❧❞❛❞❡s ❡ ♣♦r ❡st❛r❡♠ s❡♠♣r❡ ❛t❡♥t♦s ❡

♣ró①✐♠♦s ♥❡st❛ ❝❛♠✐♥❤❛❞❛✳

❆♦ ♣r♦❢❡ss♦r ❉r✳ ❏♦ã♦ ❞❡ ❉❡✉s ▼❡♥❞❡s ❞❛ ❙✐❧✈❛✱ ♣♦r t♦❞❛s s✉❛s s✐✲

♥❛❧✐③❛çõ❡s✱ ❛t❡♥çã♦✱ ❝♦♠♣❡tê♥❝✐❛ ❡ ♣♦r t❡r s✐❞♦ ✉♠ ♠♦❞❡❧♦ ✐♥t❡❧❡❝t✉❛❧✱ ❛❧é♠ ❞❡

❝♦♠♣❛♥❤❡✐r♦ ❞❡ t♦❞❛s ❛s ❤♦r❛s ❝♦♠♦ ♦r✐❡♥t❛❞♦r ❞❡st❡ tr❛❜❛❧❤♦ s❡♠ ♦ q✉❛❧ ♥ã♦ s❡

❝♦♥❝r❡t✐③❛r✐❛✳
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✷✳✷ ❖s q✉❛❞r❛♥t❡s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✵

✷✳✸ P❛r ♦r❞❡♥❛❞♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✶

✷✳✹ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✷

✷✳✺ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✸

✷✳✻ ❖ s❡❣♠❡♥t♦ ❆❇ ♥ã♦ é ♣❛r❛❧❡❧♦ ❛ ♥❡♥❤✉♠ ❞♦s ❡✐①♦s ♦r❞❡♥❛❞♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✸

✷✳✼ P♦♥t♦ ♠é❞✐♦ ❞❡ ✉♠ s❡❣♠❡♥t♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✺

✷✳✽ ❇❛r✐❝❡♥tr♦ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✻

✷✳✾ ❈♦♥❞✐çã♦ ❞❡ ❛❧✐♥❤❛♠❡♥t♦ ❞❡ três ♣♦♥t♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✼

✷✳✶✵ ❊q✉❛çã♦ s❡❣♠❡♥tár✐❛ ❞❛ r❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✸✾

✷✳✶✶ ❈♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ❞❛ r❡t❛ ✭♠✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✶

✷✳✶✷ ❊q✉❛çã♦ ❞❛ r❡t❛ ❝♦♥❤❡❝❡♥❞♦ ✉♠ ♣♦♥t♦ ❡ ♦ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ✳ ✳ ✳ ✳ ✹✶

✷✳✶✸ P♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❡ ❞✉❛s r❡t❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✷

✷✳✶✹ ❘❡t❛s ♣❛r❛❧❡❧❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✹

✷✳✶✺ ❉✐stâ♥❝✐❛ ❡♥tr❡ ♣♦♥t♦ ❡ r❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✺

✷✳✶✻ ➪r❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✻

✷✳✶✼ ❊q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✽

✷✳✶✽ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ♣♦♥t♦ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✾

✷✳✶✾ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ r❡t❛ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✵

✷✳✷✵ ❊❧❡♠❡♥t♦s ❞❛ ❡❧✐♣s❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✶

✷✳✷✶ ❊✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✷

✷✳✷✷ ❊✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✹
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✷✳✷✸ ❊❧❡♠❡♥t♦s ❞❛ ❤✐♣ér❜♦❧❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✹

✷✳✷✹ ❍✐♣ér❜♦❧❡ ❝♦♠ ❝❡♥tr♦ ♥❛ ♦r✐❣❡♠ ❡ ❢♦❝♦s ♥♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ✳ ✳ ✳ ✳ ✳ ✺✺

✷✳✷✺ ❆ssí♥t♦t❛s ❞❛ ❤✐♣ér❜♦❧❡ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✼

✷✳✷✻ ❊❧❡♠❡♥t♦s ❞❛ ♣❛rá❜♦❧❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✼

✸✳✶ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(1, 5) ❡ r❛✐♦ 2 ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✺

✸✳✷ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✶ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✻

✸✳✸ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✷ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✻

✸✳✹ P♦♥t♦s ❝❛♣t✉r❛❞♦s ♣❡❧❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(−5,−5) ❡ r❛✐♦ 2 ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✻

✸✳✺ P♦♥t♦s ❝❛♣t✉r❛❞♦s ♣❡❧❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(10, 10)✱ r❛✐♦ 1✭✈❡r❞❡✮ ❡ r❛✐♦

2✭❛③✉❧✮ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✼

✸✳✻ P♦ssí✈❡✐s ❝❡♥tr♦s ❞❡ ❝✐r❝✉♥❢❡rê♥❝✐❛ ♣❛r❛ ❛t✐♥❣✐r ♦ ♣♦♥t♦ (−10, 4) ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✼

✸✳✼ ❆❧✉♥♦s ♣r❡♣❛r❛♥❞♦ ♦ t❛❜✉❧❡✐r♦ ♣❛r❛ ❥♦❣❛r ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✵

✹✳✶ ◗✉❡stã♦ ❡❧❛❜♦r❛❞❛ ♣❛r❛ ♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r ✳ ✳ ✳ ✳ ✳ ✼✼

✹✳✷ ❊s❜♦ç♦ ❞♦s í❝♦♥❡s ♥♦ ❢♦r♠❛t♦ ❞❛ r♦❧❡t❛ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✽

✹✳✸ ❊❧❛❜♦r❛çã♦ ❞❛s q✉❡stõ❡s ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✾

✹✳✹ P❛rt❡ ✶ ❞♦ ♠❛♥✉❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✵

✹✳✺ P❛rt❡ ✷ ❞♦ ♠❛♥✉❛❧ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✵

✹✳✻ ❊q✉✐♣❡ ❞❡ ❡❧❛❜♦r❛çã♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✷

✺✳✶ ❚❛❜✉❧❡✐r♦ ❞♦ ❥♦❣♦ ❝❛♣t✉r❛♥❞♦ ♣♦♥t♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✻

✺✳✷ ❚❛❜✉❧❡✐r♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✼

✺✳✸ ❊①❡♠♣❧❛r ❞❡ ❝❛rt❛ ♣❡r❣✉♥t❛ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✽

✺✳✹ ❊①❡♠♣❧❛r ❞❡ ❝❛rt❛ ❞❡s❛✜♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✾
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■♥tr♦❞✉çã♦

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

❝♦♥str✉í❞❛ ❡ ✈✐✈❡♥❝✐❛❞❛ ♥❛ t❡r❝❡✐r❛ sér✐❡ ♠❛t✉t✐♥♦ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ❞♦ ❈❡♥tr♦ ❞❡

❊♥s✐♥♦ ❙ã♦ ❈r✐st♦✈ã♦✳ ❆ ❡①♣❡r✐ê♥❝✐❛ s❡ ❝♦♥st✐t✉✐ ♥❛ ❛♣❧✐❝❛çã♦ ❡ ♥❛ ❡❧❛❜♦r❛çã♦ ❞❡

✉♠ ❥♦❣♦ ♣❛r❛ ♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠át✐❝❛✱ ♥♦ ❝❛s♦ ❡s♣❡❝í✜❝♦ ♦ ❥♦❣♦ ❛❜♦r❞❛ ❝♦♥t❡ú❞♦s ❞❡

●❡♦♠❡tr✐❛ ❆♥❛❧ít✐❝❛✳ ■♥✐❝✐❛❧♠❡♥t❡ ❛ ✜♥❛❧✐❞❛❞❡ ❡r❛ ❞✐✈❡rs✐✜❝❛r ❛s ❛✉❧❛s✱ t♦r♥❛♥❞♦✲❛s

♠❛✐s ❛tr❛t✐✈❛s ❡ s✐❣♥✐✜❝❛t✐✈❛s ♣❛r❛ ❡ss❡s ❛❧✉♥♦s✳

◆♦ ❞❡❝♦rr❡r ❞♦ tr❛❜❛❧❤♦ ♣❡r❝❡❜❡✉✲s❡ q✉❡ ❞✐✈❡rs❛s ♦✉tr❛s ❛t✐t✉❞❡s ❢♦r❛♠

❞❡s❡♥✈♦❧✈✐❞❛s✱ ❝♦♠♦ ♣♦r ❡①❡♠♣❧♦✱ ❞❡s♣❡rt❛r ♦ ✐♥t❡r❡ss❡ ♣♦r ❛t✐✈✐❞❛❞❡s ❡♠ ❣r✉♣♦

♣r♦♠♦✈❡♥❞♦ ❛ ✐♥t❡r❛çã♦ ❡♥tr❡s ❡❧❡s✳ ❆❧é♠ ❞✐ss♦✱ ♦ ❥♦❣♦ ♣r♦♠♦✈❡ s✐t✉❛çõ❡s ✐♥t❡r❡s✲

s❛♥t❡s✱ ❡♥✈♦❧✈❡♥t❡s ❡ ❞❡s❛✜❛❞♦r❛s✱ ♣❡r♠✐t✐♥❞♦ q✉❡ ♦s ❛❧✉♥♦s ❡♥❝♦♥tr❡♠ r❡s♦❧✉çõ❡s

♣❛r❛ ♦s ♣r♦❜❧❡♠❛s ♣r♦♣♦st♦s✳ ◆❡ss❡ ❛s♣❡❝t♦✱ ♦ ❥♦❣♦ ❣❛♥❤❛ ❡s♣❛ç♦ ❝♦♠♦ ❢❡rr❛♠❡♥t❛

❞❡ ❛♣r❡♥❞✐③❛❣❡♠ ♥❛ ♠❡❞✐❞❛ ❡♠ q✉❡ ❡st✐♠✉❧❛ ❡ ❛❥✉❞❛ ♥❛ ❝♦♥str✉çã♦ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦✳

◆❛ ♦♣✐♥✐ã♦ ❞❡ ●r♦❡♥✇❛❧❞ ❡ ❚✐♠♠✭2000✮✱ ✧♦ ✉s♦ ❞❡ ❥♦❣♦s ❡ ❝✉r✐♦s✐❞❛❞❡s

♥♦ ❡♥s✐♥♦ ❞❛ ▼❛t❡♠át✐❝❛ t❡♠ ♦ ♦❜❥❡t✐✈♦ ❞❡ ❢❛③❡r ❝♦♠ q✉❡ ♦s ❛❞♦❧❡s❝❡♥t❡s ❣♦st❡♠

❞❡ ❛♣r❡♥❞❡r ❡ss❛ ❞✐s❝✐♣❧✐♥❛✱ ♠✉❞❛♥❞♦ ❛ r♦t✐♥❛ ❞❛ ❝❧❛ss❡ ❡ ❞❡s♣❡rt❛♥❞♦ ♦ ✐♥t❡r❡ss❡

❞♦ ❛❧✉♥♦ ❡♥✈♦❧✈✐❞♦✳ ❆ ❛♣r❡♥❞✐③❛❣❡♠ ❛tr❛✈és ❞❡ ❥♦❣♦s✱ ❝♦♠♦ ❞♦♠✐♥ó✱ ♣❛❧❛✈r❛s ❝r✉✲

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

✐♥t❡r❡ss❛♥t❡ ❡ ❛té ❞✐✈❡rt✐❞♦✧✳ P❛r❛ ✐ss♦✱ ♦s ❥♦❣♦s ❞❡✈❡♠ ♦❝✉♣❛r ♦s ❡s♣❛ç♦s ❞❡ s❛❧❛ ❞❡

❛✉❧❛ ♣r❡❡♥❝❤❡♥❞♦ ❛s ❧❛❝✉♥❛s ♣r♦❞✉③✐❞❛s ♥❛ ❛t✐✈✐❞❛❞❡ ❡s❝♦❧❛r ❞✐ár✐❛✳ ◆❡st❡ s❡♥t✐❞♦

✈❡r✐✜❝❛♠♦s q✉❡ ❤á três ❛s♣❡❝t♦s q✉❡ ♣♦r s✐ só ❥✉st✐✜❝❛♠ ❛ ✐♥❝♦r♣♦r❛çã♦ ❞♦ ❥♦❣♦ ♥❛s

❛✉❧❛s✿ ♦ ❝❛rát❡r ❧ú❞✐❝♦✱ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ té❝♥✐❝❛s ✐♥t❡❧❡❝t✉❛✐s ❡ ❛ ❢♦r♠❛çã♦ ❞❡

r❡❧❛çõ❡s s♦❝✐❛✐s✳

❆ r❡❛❧✐③❛çã♦ ❞❡st❡ tr❛❜❛❧❤♦ ❥✉st✐✜❝❛✲s❡ ♣❡❧❛ ♥❡❝❡ss✐❞❛❞❡ ❡♥❝♦♥tr❛❞❛ ❡♠

♠♦t✐✈❛r ♦s ❛❧✉♥♦s ❡♠ r❡❧❛çã♦ ❛♦s ❝♦♥t❡ú❞♦s ❞❡ ♠❛t❡♠át✐❝❛✱ ✉♠❛ ✈❡③ q✉❡ s❡♠♣r❡ ❢♦✐

✈✐st❛ ♣❡❧♦s ❛❧✉♥♦s ❡ ❡❞✉❝❛❞♦r❡s ❞❡ ♠♦❞♦ ❣❡r❛❧ ❝♦♠♦ ✉♠ ♣r♦❜❧❡♠❛ ❞❡ ❞✐❢í❝✐❧ r❡s♦❧✉çã♦✱

♣♦rt❛♥t♦✱ ♣♦✉❝♦ ❛♣r❡❝✐❛❞❛✱ ❥✉st✐✜❝❛♥❞♦ ❛ss✐♠ ♦ ❜❛✐①♦ r❡♥❞✐♠❡♥t♦ ❡s❝♦❧❛r ❞♦s ❛❧✉♥♦s

❞❛s sér✐❡s ❡♠ ❣❡r❛❧✳



✶✷

❉❡ ❛❝♦r❞♦ ❝♦♠ ❑❧❡✐♥ ❡ ❈♦st❛✭✷✵✶✶✮✱

✏❖ ❡st✉❞♦ ❞❛ ♠❛t❡♠át✐❝❛ ♥❛s ❡s❝♦❧❛s é ✉♠ t❡♠❛ ❡s♣✐♥❤♦s♦ ♣❛r❛ ❛ ♠❛✐♦✲

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

❛❧✉♥♦ ❡ s❡❥❛ ❞❡ ❣r❛♥❞❡ ✐♠♣♦rtâ♥❝✐❛ ♣❛r❛ ❛ ❝♦♠♣r❡❡♥sã♦ ❞❡ ♦✉tr♦s ❝♦♥✲

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

❛♣r❡♥❞❛ ♥✉♠❛ ❛t✐t✉❞❡ ❞❡ r❡❧❛❝✐♦♥❛♠❡♥t♦ ❡ ✐♥t❡r❛çã♦ ❝♦♠ ♦ ♣r♦❢❡ss♦r ❡

❝♦♠ s❡✉s ❝♦❧❡❣❛s ❞❡ t✉r♠❛✳ ❈♦♠ ❥♦❣♦s ❡♠ s❛❧❛ ❞❡ ❛✉❧❛ ♦ ❛❧✉♥♦ t♦r♥❛✲s❡

♣r♦t❛❣♦♥✐st❛ ❞❡st❛ ❛♣r❡♥❞✐③❛❣❡♠✳✑

❙ã♦ ♦s ♠❛✐s ✈❛r✐❛❞♦s ♣♦ssí✈❡✐s ♦s s❡♥t✐❞♦s q✉❡ ♦ ❥♦❣♦ ❛ss✉♠❡ ❞❡♥tr♦ ❞❛

❡s❝♦❧❛✱ ❞❡♥tr❡ t❛♥t♦s q✉❡ ♣♦❞❡♠♦s ✉t✐❧✐③❛r ❡ q✉❡ ❛t❡♥❞❛♠ às ♥❡❝❡ss✐❞❛❞❡s ❞❡ ❛♣r❡♥❞✐✲

③❛❣❡♠ ❝✐t❛r❡♠♦s ❞♦✐s r❡❢❡r❡♥❝✐❛✐s ❜ás✐❝♦s✱ q✉❛✐s s❡❥❛♠✱ ❑❛♠✐✐✭1991✮ ❡ ❑r✉❧✐❦✭1997✮✳

❉❡❧❡s ❞❡♣r❡❡♥❞❡♠♦s q✉❡✿

✶✳ ❖ ❥♦❣♦ ❞❡✈❡ s❡r ♣❛r❛ ❞♦✐s ♦✉ ♠❛✐s ❥♦❣❛❞♦r❡s✱ s❡♥❞♦✱ ♣♦rt❛♥t♦✱ ✉♠❛ ❛t✐✈✐❞❛❞❡

q✉❡ ♦s ❛❧✉♥♦s r❡❛❧✐③❛♠ ❥✉♥t♦s❀

✷✳ ❏♦❣♦ ❞❡✈❡rá t❡r ✉♠ ♦❜❥❡t✐✈♦ ❛ s❡r ❛❧❝❛♥ç❛❞♦ ♣❡❧♦s ❥♦❣❛❞♦r❡s✱ ♦✉ s❡❥❛✱ ❛♦ ✜♥❛❧✱

❞❡✈❡rá ❤❛✈❡r ✉♠ ✈❡♥❝❡❞♦r❀

✸✳ ❖ ❥♦❣♦ ❞❡✈❡rá ♣❡r♠✐t✐r q✉❡ ♦s ❛❧✉♥♦s ❛ss✉♠❛♠ ♣❛♣é✐s ✐♥t❡r❞❡♣❡♥❞❡♥t❡s✱ ♦♣♦s✲

t♦s ❡ ❝♦♦♣❡r❛t✐✈♦s✱ ✐st♦ é✱ ♦s ❥♦❣❛❞♦r❡s ❞❡✈❡♠ ♣❡r❝❡❜❡r ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ ❝❛❞❛

✉♠ ♥❛ r❡❛❧✐③❛çã♦ ❞♦s ♦❜❥❡t✐✈♦s ❞♦ ❥♦❣♦✱ ♥❛ ❡①❡❝✉çã♦ ❞❛s ❥♦❣❛❞❛s✱ ❡ ♦❜s❡r✈❛r

q✉❡ ✉♠ ❥♦❣♦ ♥ã♦ s❡ r❡❛❧✐③❛ ❛ ♠❡♥♦s q✉❡ ❝❛❞❛ ❥♦❣❛❞♦r ❝♦♥❝♦r❞❡ ❝♦♠ ❛s r❡❣r❛s

❡st❛❜❡❧❡❝✐❞❛s ❡ ❝♦♦♣❡r❡ s❡❣✉✐♥❞♦✲❛s ❡ ❛❝❡✐t❛♥❞♦ s✉❛s ❝♦♥s❡q✉ê♥❝✐❛s❀

✹✳ ❖ ❥♦❣♦ ❞❡✈❡ t❡r r❡❣r❛s ♣r❡❡st❛❜❡❧❡❝✐❞❛s q✉❡ ♥ã♦ ♣♦❞❡♠ s❡r ♠♦❞✐✜❝❛❞❛s ♥♦

❞❡❝♦rr❡r ❞❡ ✉♠❛ ❥♦❣❛❞❛✱ ✐st♦ é✱ ❝❛❞❛ ❥♦❣❛❞♦r ♣r❡❝✐s❛ ♣❡r❝❡❜❡r q✉❡ ❛s r❡❣r❛s

sã♦ ✉♠ ❝♦♥tr❛t♦ ❛❝❡✐t♦ ♣❡❧♦ ❣r✉♣♦ ❡ q✉❡ s✉❛ ✈✐♦❧❛çã♦ r❡♣r❡s❡♥t❛ ✉♠❛ ❢❛❧t❛❀

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

❡✱ ♥♦ ❝❛s♦ ❞❡ ❝♦♥❝♦r❞â♥❝✐❛ ❣❡r❛❧✱ ♣♦❞❡♠ s❡r ✐♠♣♦st❛s ❛♦ ❥♦❣♦ ❞❛í ♣♦r ❞✐❛♥t❡❀

✺✳ ◆♦ ❥♦❣♦✱ ❞❡✈❡ ❤❛✈❡r ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ✉s❛r ❡str❛té❣✐❛s✱ ❡st❛❜❡❧❡❝❡r ♣❧❛♥♦s✱

❡①❡❝✉t❛r ❥♦❣❛❞❛s ❡ ❛✈❛❧✐❛r ❛ ❡✜❝á❝✐❛ ❞❡ss❡s ❡❧❡♠❡♥t♦s ♥♦s r❡s✉❧t❛❞♦s ♦❜t✐❞♦s✱

✐st♦ é✱ ♦ ❥♦❣♦ ♥ã♦ ❞❡✈❡ s❡r ♠❡❝â♥✐❝♦ ❡ s❡♠ s✐❣♥✐✜❝❛❞♦ ♣❛r❛ ♦s ❥♦❣❛❞♦r❡s✳



✶✸

◆♦ ❥♦❣♦✱ ❝♦♥❢♦r♠❡ ♦❜s❡r✈❛❞♦ ♥♦ ✐t❡♠ 4✱ ❛s r❡❣r❛s sã♦ ♣❛râ♠❡tr♦s ❞❡

❞❡❝✐sã♦✱ ✉♠❛ ✈❡③ ✐♥✐❝✐❛❞❛ ✉♠❛ ♣❛rt✐❞❛✱ ❝❛❞❛ ✉♠ ❞♦s ❥♦❣❛❞♦r❡s ❝♦♥❝♦r❞❛ ❝♦♠ ❛s

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

✏❊ ❛s r❡❣r❛s sã♦ ❝♦♥s✐❞❡r❛❞❛s ♦ ♣♦♥t♦ ♣r✐♥❝✐♣❛❧ ♣❛r❛ ♦ s✉❝❡ss♦ ❞♦s ❥♦❣♦s✑

✭▼❛tt❛r✱ 2010✮✳

❊♠ ❝❛s♦ ❞❡ ❝♦♥✢✐t♦s✱ ❛s r❡❣r❛s ❞❡✈❡♠ s❡r ❝♦♥s✉❧t❛❞❛s ♣❛r❛ q✉❡ ♦s ❥♦❣❛✲

❞♦r❡s ❝❤❡❣✉❡♠ ❛ ✉♠ ❛❝♦r❞♦ ❡ r❡s♦❧✈❛♠ s❡✉s ❝♦♥✢✐t♦s✳

P❛r❛ ❡s❝♦❧❤❡r ♦s ❥♦❣♦s✱ é ✐♠♣♦rt❛♥t❡ ❝❧❛ss✐✜❝á✲❧♦s✳ ❉✐✈❡rs❛s sã♦ ❛s ❝❧❛ss✐✲

✜❝❛çõ❡s ❞❛❞❛s ❛♦s ❥♦❣♦s✳ ❉❡ ♠♦❞♦ ❣❡r❛❧✱ ❜❛s❡❛❞♦s ❡♠ r❡❣r❛s✱ ♦s ❥♦❣♦s ♠❛t❡♠át✐❝♦s

✉t✐❧✐③❛❞♦s ♥❛s ❛✉❧❛s ♣♦❞❡♠ s❡r ❝❧❛ss✐✜❝❛❞♦s ❡♠ ❞♦✐s t✐♣♦s✿ ♦s ❞❡ ❡str❛té❣✐❛ ❡ ❞❡

❝♦♥❤❡❝✐♠❡♥t♦✳

❖s ❥♦❣♦s ❞❡ ❡str❛té❣✐❛ sã♦ ❛q✉❡❧❡s ❝✉❥♦ ♦❜❥❡t✐✈♦ é ❡♥❝♦♥tr❛r ❥♦❣❛❞❛s q✉❡

❧❡✈❡♠ ❛ ❡str❛té❣✐❛s ✈❡♥❝❡❞♦r❛s ♦♥❞❡ sã♦ tr❛❜❛❧❤❛❞❛s ❛s ❤❛❜✐❧✐❞❛❞❡s q✉❡ ❝♦♠♣♦❡♠ ♦

r❛❝✐♦❝í♥✐♦ ❧ó❣✐❝♦✳ ❈♦♠ ❡❧❡s✱ ❡♠ ♣♦ss❡ ❞❛s r❡❣r❛s✱ ♦s ❛❧✉♥♦s ❜✉s❝❛♠ ❝❛♠✐♥❤♦s ♣❛r❛

❛t✐♥❣✐r❡♠ ♦ ♦❜❥❡t✐✈♦ ✜♥❛❧✱ ✉t✐❧✐③❛♥❞♦✱ ❝❧❛r♦✱ ❡str❛té❣✐❛s ♣❛r❛ ✐ss♦✱ ❝♦♠♦ ❡①❡♠♣❧♦

♣♦❞❡♠♦s ❝✐t❛r✿ ①❛❞r❡③✱ ❞❛♠❛✱ ♥✐♠ ✶✱ ❞♦♠✐♥ó✱ ❡♥tr❡ ♦✉tr♦s✳

P♦r ♦✉tr♦ ❧❛❞♦✱ ♦s ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ sã♦✱ ❡ss❡♥❝✐❛❧♠❡♥t❡✱ ✉♠ r❡❝✉rs♦ ♣❛r❛

✉♠ ❡♥s✐♥♦ ❡ ✉♠❛ ❛♣r❡♥❞✐③❛❣❡♠ ♠❛✐s ♣❛rt✐❝✐♣❛t✐✈❛ ❡ ♣r♦❜❧❡♠❛t✐③❛❞♦r❛ ❞♦s t❡♠❛s

♠❛t❡♠át✐❝♦s✱ t❛✐s ❝♦♠♦ ❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳ ❙❡r✈❡♠✱ ❢✉♥❞❛♠❡♥t❛❧♠❡♥t❡✱ ♣❛r❛

q✉❡ ♦s ❛❧✉♥♦s ❝♦♥str✉❛♠✱ ❛❞q✉✐r❛♠ ❡ ❛♣r♦❢✉♥❞❡♠ ❞❡ ♠❛♥❡✐r❛ ♠❛✐s ❞❡s❛✜❛❞♦r❛ ♦s

❝♦♥❝❡✐t♦s ❡ ♣r♦❝❡❞✐♠❡♥t♦s ❞❡s❡♥✈♦❧✈✐❞♦s ❡♠ ♠❛t❡♠át✐❝❛ ♥♦ ❡♥s✐♥♦ ♠é❞✐♦✳ ❖ ❥♦❣♦

❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ♣♦❞❡ s❡r ✉t✐❧✐③❛❞♦ ❡♠ ✈ár✐❛s ❝✐r❝✉♥stâ♥❝✐❛s✿ ♣❛r❛ ✐♥tr♦❞✉③✐r ✉♠

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

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

✈✐r ❛❝♦♠♣❛♥❤❛❞♦ ❞❡ q✉❡st✐♦♥❛♠❡♥t♦s✱ r❡✢❡①õ❡s ❡ ✐♥❞❛❣❛çõ❡s q✉❡ ♦ ❡❞✉❝❛❞♦r ♣♦❞❡

♣r♦♣♦r ❛♦s ❛❧✉♥♦s✳

✶é ✉♠ ❥♦❣♦ s✐♠♣❧❡s ❞❡ ❝♦♠❜✐♥❛tór✐❛✱ ❡①✐st❡ ✉♠❛ ✈❛r✐❡❞❛❞❡ ❡♥♦r♠❡ ♥♦ q✉❡ ❝♦♥❝❡r♥❡ à s✉❛ ❝♦♥✲

❝❡çã♦ ❡ à s✉❛ ✐♠♣❧❡♠❡♥t❛çã♦✳ ❆ t❡♦r✐❛ ♣♦r ❞❡trás ❞♦ ◆✐♠ ❢♦✐ ❞❡s❝♦❜❡rt❛ ♣❡❧♦ ♣r♦❢❡ss♦r ❈❤❛r❧❡s

❇♦✉t♦♥ ❞❛ ❯♥✐✈❡rs✐❞❛❞❡ ❞❡ ❍❛r✈❛r❞ ❡♠ 1901✳ ❇♦✉t♦♥ q✉❡r✐❛ ✉t✐❧✐③❛r ♦ ❥♦❣♦ ♣❛r❛ ❞❡♠♦♥str❛r ❛

✈❛♥t❛❣❡♠ ❞♦ s✐st❡♠❛ ♥✉♠ér✐❝♦ ❜✐♥ár✐♦ ❡ ❡♥❝♦♥tr♦✉ ✉♠❛ ❢ór♠✉❧❛ s✐♠♣❧❡s ❝♦♠ ❛ q✉❛❧ ♦s ❥♦❣❛❞♦r❡s

♣♦❞❡♠ ❞❡t❡r♠✐♥❛r ♦s ♠♦✈✐♠❡♥t♦s ❝♦rr❡t♦s ✐♠❡❞✐❛t❛♠❡♥t❡✳
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❆ ❞✐❢❡r❡♥ç❛ ❡①✐st❡♥t❡ ❡♥tr❡ ♦s ❥♦❣♦s ❞❡ ❡str❛té❣✐❛ ❡ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❡stá

r❡❧❛❝✐♦♥❛❞❛ ❝♦♠ ♦ ❢❛t♦r s♦rt❡✳ ◆♦s ❥♦❣♦s ❞❡ ❡str❛té❣✐❛✱ ♦ ❢❛t♦r s♦rt❡ t❡♠ ♣♦✉❝❛ ♦✉

q✉❛s❡ ♥❡♥❤✉♠❛ ✐♥t❡r❢❡rê♥❝✐❛✳ P❛r❛ ✈❡♥❝❡r ♦ ❥♦❣♦✱ ♦ ♣❛rt✐❝✐♣❛♥t❡ ❞❡♣❡♥❞❡ ❛♣❡♥❛s

❞❡ s✉❛s ❡s❝♦❧❤❛s ❡ ❞❡❝✐sõ❡s✱ ✜❝❛♥❞♦ ❧✐✈r❡ ♣❛r❛ ❡s❝♦❧❤❡r ❛ ♠❡❧❤♦r ♦♣çã♦ ❞❡♥tr♦ ❞♦s

❧✐♠✐t❡s ❞❛s r❡❣r❛s ❞♦ ❥♦❣♦✳ ❏á ♥♦s ❥♦❣♦s ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦✱ ♦s ❛❧✉♥♦s ❞❡♣❡♥❞❡♠ ❞❡

r❡s✉❧t❛❞♦s s♦rt❡❛❞♦s ❡♠ ❝❛rt❛s ♦✉ ❞❛❞♦s✳

❆ ✉t✐❧✐③❛çã♦ ❞❡ ❥♦❣♦s ♠❛t❡♠át✐❝♦s ♥♦ ❛♠❜✐❡♥t❡ ❞❡ s❛❧❛ ❞❡ ❛✉❧❛ ♣r♦♣♦r❝✐✲

♦♥❛ ❛❧❣✉♥s ❜❡♥❡❢í❝✐♦s ❡❧❡♥❝❛❞♦s ❛ s❡❣✉✐r✿

• ♦ ♣r♦❢❡ss♦r ❝♦♥s❡❣✉❡ ❞❡t❡❝t❛r ♦s ❛❧✉♥♦s q✉❡ ❡stã♦ ❝♦♠ ❞✐✜❝✉❧❞❛❞❡s r❡❛✐s❀

• ♦ ❛❧✉♥♦ ❞❡♠♦♥str❛ ♣❛r❛ s❡✉s ❝♦❧❡❣❛s ❡ ♣r♦❢❡ss♦r❡s s❡ ♦ ❛ss✉♥t♦ ❢♦✐ ❜❡♠ ❛ss✐♠✐✲

❧❛❞♦❀

• ✉♠❛ ❝♦♠♣❡t✐çã♦ ❡♥tr❡ ♦s ❥♦❣❛❞♦r❡s ❡ ♦s ❛❞✈❡rsár✐♦s✱ ♣♦✐s ❛❧♠❡❥❛♠ ✈❡♥❝❡r ❡

♣❛r❛ ✐ss♦ ❛♣❡r❢❡✐ç♦❛♠✲s❡ ❡ ✉❧tr❛♣❛ss❛♠ s❡✉s ❧✐♠✐t❡s❀

• ♥♦ ❞❡s❡♥r♦❧❛r ❞❡ ✉♠ ❥♦❣♦✱ é ♣♦ssí✈❡❧ ♦❜s❡r✈❛r q✉❡ ♦ ❛❧✉♥♦ s❡ t♦r♥❛ ♠❛✐s ❝rít✐❝♦✱

❛❧❡rt❛ ❡ ❝♦♥✜❛♥t❡❀

• ❡①♣r❡ss❛♥❞♦ ♦ q✉❡ ♣❡♥s❛✱ ❡❧❛❜♦r❛♥❞♦ ♣❡r❣✉♥t❛s ❡ t✐r❛♥❞♦ ❝♦♥❝❧✉sõ❡s s❡♠ ♥❡✲

❝❡ss✐❞❛❞❡ ❞❛ ✐♥t❡r❢❡rê♥❝✐❛ ♦✉ ❛♣r♦✈❛çã♦ ❞♦ ♣r♦❢❡ss♦r❀

• ♥ã♦ ❡①✐st❡ ♦ ♠❡❞♦ ❞❡ ❡rr❛r✱ ♣♦✐s ♦ ❡rr♦ é ❝♦♥s✐❞❡r❛❞♦ ✉♠ ❞❡❣r❛✉ ♥❡❝❡ssár✐♦

♣❛r❛ s❡ ❝❤❡❣❛r ❛ ✉♠❛ r❡s♣♦st❛ ❝♦rr❡t❛❀

• ♦ ❛❧✉♥♦ s❡ ❡♠♣♦❧❣❛ ❝♦♠ ♦ ❝❧✐♠❛ ❞❡ ✉♠❛ ❛✉❧❛ ❞✐❢❡r❡♥t❡✱ ♦ q✉❡ ❢❛③ ❝♦♠ q✉❡

❛♣r❡♥❞❛ s❡♠ ♣❡r❝❡❜❡r✳

❖ tr❛❜❛❧❤♦ ❡stá ❛ss✐♠ ❞✐✈✐❞✐❞♦✿

◆♦ ❈❛♣ít✉❧♦ ✶ ❢♦✐ ❢❡✐t♦ ✉♠ ❜r❡✈❡ ❧❡✈❛♥t❛♠❡♥t♦ ❤✐stór✐❝♦ s♦❜r❡ ♦s ❥♦❣♦s✱

❝✐t❛♥❞♦ t❡♦r✐❛s s♦❜r❡ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦ ❡ ♦s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛

♥♦ ❡♥s✐♥♦ ♠é❞✐♦✳

❖ ❈❛♣ít✉❧♦ 2 é ❞❡❞✐❝❛❞♦ ❛♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛ ❛❜♦r❞❛♥❞♦ ♦s

❛ss✉♥t♦s q✉❡ ❢❛③❡♠ ♣❛rt❡ ❞♦ ❡st✉❞♦ ♣r♦❣r❛♠át✐❝♦ ❛♣❧✐❝❛❞♦ ♥❛ t❡r❝❡✐r❛ sér✐❡ ❞♦ ❡♥s✐♥♦

♠é❞✐♦ ❞♦ ❈❡♥tr♦ ❞❡ ❊♥s✐♥♦ ❙ã♦ ❈r✐stó✈ã♦✳✭❊st❡ ❝❛♣ít✉❧♦ ❢♦✐ ❡❧❛❜♦r❛❞♦ ❛ ♣❛rt✐r ❞♦s

t❡①t♦s ❡①tr❛í❞♦s ❞♦s ❧✐✈r♦s ❞❡ ♠❛t❡♠át✐❝❛ ❝✐t❛❞♦s ♥❛s r❡❢❡rê♥❝✐❛s ❜✐❜❧✐♦❣rá✜❝❛s✮✳
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❖ ❈❛♣✐t✉❧♦ 3 é ❝♦♥st✐t✉í❞♦ ❛ ♣❛rt✐r ❞❡ ✉♠❛ ♠❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ✉t✐❧✐✲

③❛♥❞♦ ❥♦❣♦ ♠❛t❡♠át✐❝♦ s✉❣❡r✐❞♦ ♣❡❧♦ ❝❛❞❡r♥♦ ❞♦ ▼❛t❤❡♠❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦✳

◆♦ ❝❛♣ít✉❧♦ 4 é ❢❡✐t♦ ✉♠ r❡❧❛t♦ ❞❡ ❡①♣❡r✐ê♥❝✐❛ ❡♠ s❛❧❛ ❞❡ ❛✉❧❛ ❞❡ ✉♠ ❥♦❣♦

♣❛r❛ tr❛❜❛❧❤❛r ♦s ❛ss✉♥t♦s ❞❡ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳
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✶ ❏♦❣♦s ❡❞✉❝❛t✐✈♦s

✏❖s ❥♦❣♦s ❡❞✉❝❛t✐✈♦s sã♦ ❡①❝❡❧❡♥t❡s ❢❡rr❛♠❡♥t❛s q✉❡ ♦ ❞♦❝❡♥t❡ ♣♦❞❡ ✉t✐✲

❧✐③❛r ♥♦ ♣r♦❝❡ss♦ ❡♥s✐♥♦ ❛♣r❡♥❞✐③❛❣❡♠✱ ✈✐st♦ q✉❡ ❡❧❡s ❝♦♥tr✐❜✉❡♠ ❡ ❡♥r✐✲

q✉❡❝❡♠ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ✐♥t❡❧❡❝t✉❛❧ ❡ s♦❝✐❛❧ ❞♦ ❡❞✉❝❛♥❞♦✳ ◆♦ ❡♥t❛♥t♦✱

❝♦♠♣r❡❡♥❞❡♠♦s q✉❡ ♦s ♠❡s♠♦s ♥ã♦ ♣♦❞❡♠ s❡r ✉t✐❧✐③❛❞♦s ❝♦♠♦ ú♥✐❝❛s

❡str❛té❣✐❛s ❞✐❞át✐❝❛s✱ ♣♦✐s ♥ã♦ ❣❛r❛♥t❡♠ ❛ ❛♣r♦♣r✐❛çã♦ ❞❡ t♦❞♦s ♦s ❝♦✲

♥❤❡❝✐♠❡♥t♦s ❡s♣❡r❛❞♦s✑ ✭▲❡❛❧✱ ❆❧❜✉rq✉❡rq✉❡ ❡ ▲❡✐t❡✱ 2005)✳

✶✳✶ ❍✐stór✐❝♦ s♦❜r❡ ♦s ❥♦❣♦s

❆ ✉t✐❧✐③❛çã♦ ❞❡ ❥♦❣♦s ♥❛ ❡❞✉❝❛çã♦ ♥ã♦ é ❛❧❣♦ r❡❝❡♥t❡✱ ❤á r❡❧❛t♦s ❡♥tr❡ ♦

❥♦❣♦ ❡ ♦ ❛t♦ ❞❡ ❡❞✉❝❛r✱ t❛♥t♦ ♥❛ ❝✉❧t✉r❛ ❣r❡❣❛ q✉❛♥t♦ ♥❛ ❝✉❧t✉r❛ r♦♠❛♥❛✭ sé❝✉❧♦ IV ❡

III ❛✳❈✮✱ ♣♦rt❛♥t♦✱ ❛ r❡❧❛çã♦ ❡①✐st❡♥t❡ ❡♥tr❡ ♦ ❥♦❣♦ ❡ ❛ ❡❞✉❝❛çã♦ ♣♦❞❡ s❡r ❝♦♥s✐❞❡r❛❞❛

❛♥t✐❣❛✳ ❊♠❜♦r❛ ♦s ♣r✐♠❡✐r♦s s✐♥❛✐s ❞♦ ❛t♦ ❞❡ ❡❞✉❝❛r ♣❡❧♦ ❥♦❣♦ ❥á s❡r❡♠ ♦❜s❡r✈❛❞♦s

♥❡ss❛s ❝✐✈✐❧✐③❛çõ❡s✱ ❛ ♥♦çã♦ ❞❡ ❥♦❣♦ ❝♦♠♦ ✉♠ r❡❝✉rs♦ ❡❞✉❝❛t✐✈♦ só ❝♦♠❡ç❛ ❛ s❡r

♣❡♥s❛❞♦ ❛ ♣❛rt✐r ❞♦ sé❝✉❧♦ XV III✱ ❝♦♠ ❛ ✐♥✢✉ê♥❝✐❛ ❞♦ r♦♠❛♥t✐s♠♦✱ ❡st✐❧♦ ❧✐t❡rár✐♦

♠❛r❝❛❞♦ ♣❡❧♦s ❛❝♦♥t❡❝✐♠❡♥t♦s ❤✐stór✐❝♦s ✐♠♣♦rt❛♥t❡s✿ ❛s ❘❡✈♦❧✉çõ❡s ■♥❞✉str✐❛❧ ❡

❋r❛♥❝❡s❛✶✳

✏❙❡ ❡♠ t❡♠♣♦s ♣❛ss❛❞♦s✱ ♦ ❥♦❣♦ ❡r❛ ✈✐st♦ ❝♦♠♦ ✐♥út✐❧✱ ❝♦♠♦ ❝♦✐s❛ ♥ã♦

sér✐❛✱ ❞❡♣♦✐s ❞♦ r♦♠❛♥t✐s♠♦✱ ❛ ♣❛rt✐r ❞♦ sé❝✉❧♦ XV III✱ ♦ ❥♦❣♦ ❛♣❛r❡❝❡

❝♦♠♦ ❛❧❣♦ sér✐♦ ❡ ❞❡st✐♥❛❞♦ ❛ ❡❞✉❝❛r ❛ ❝r✐❛♥ç❛✧✭❑✐s❤✐♠♦t♦✱ 1994✮✳

◆❛ ❝✐✈✐❧✐③❛çã♦ ❣r❡❣❛✱ ♦s ❥♦❣♦s ❡st❛✈❛♠ ❛ss♦❝✐❛❞♦s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ❛♦s

❡s♣❡tá❝✉❧♦s ✭t❡❛tr♦s ❡ ❝♦♥❢r♦♥t♦s✮ ❡ ❛ ♣r♦✜ss✐♦♥❛❧✐③❛çã♦ ❞♦s ❛t❧❡t❛s q✉❡ ♣❛rt✐❝✐♣❛✈❛♠

❞♦s ❝♦♥❝✉rs♦s✱ q✉❡ ♣♦r s✉❛ ✈❡③ ❡st❛✈❛♠ ❛ss♦❝✐❛❞♦s à ❝♦♠❡♠♦r❛çã♦ ❞❛ ♠♦rt❡ ❞❡ ✉♠

✶❆ ♣❛rt✐r ❞❛s r❡✈♦❧✉çõ❡s ✐♥❞✉str✐❛❧ ❡ ❢r❛♥❝❡s❛✱ ❢♦r♠♦✉✲s❡ ❛ ❝♦♥❝❡♣çã♦ ❞❡ ♠✉♥❞♦ ❝♦♥t❡♠♣♦râ♥❡♦✱

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

✐♥✢✉ê♥❝✐❛ ❞❛ r❡✈♦❧✉çã♦ ✐♥❞✉str✐❛❧ ♥❛ ❝♦♥str✉çã♦ ❞❡ ✉♠❛ ♦r❣❛♥✐③❛çã♦ ❡❝♦♥ô♠✐❝❛✱ ❡ ❛ r❡✈♦❧✉çã♦

❢r❛♥❝❡s❛ ♥❛ ❝♦♥str✉çã♦ ❞❡ ✉♠❛ ♥♦✈❛ ❢♦r♠❛ ♣♦❧ít✐❝❛✱ ❞❡ss❛ s♦❝✐❡❞❛❞❡ ♦❝✐❞❡♥t❛❧ ❝♦♥t❡♠♣♦râ♥❡❛✳



✶✳✶ ❍✐stór✐❝♦ s♦❜r❡ ♦s ❥♦❣♦s ✶✼

❤❡ró✐✳ ❊ss❛ ❝♦♠❡♠♦r❛çã♦ r❡❛❧✐③❛❞❛ r❡❣✉❧❛r♠❡♥t❡ s❡ ❡♥❝♦♥tr❛✈❛ ❢♦rt❡♠❡♥t❡ ♠❛r❝❛❞❛

♣❡❧❛ r❡❧✐❣✐ã♦ ❡ t✐♥❤❛ ❝♦♠♦ ♦❜❥❡t✐✈♦ r❡♥♦✈❛r ❛ ❡♥❡r❣✐❛ ✈✐t❛❧ ❞❛ s♦❝✐❡❞❛❞❡ ❡ ❛♦ ♠❡s♠♦

t❡♠♣♦ ♣r♦t❡❣ê✲❧❛✳

❙❡❣✉♥❞♦ ❍✉✐③✐♥❣❛✭2007✮✿

✏➱ ❝❡rt♦ q✉❡ ♥♦s ♣♦✉❝♦s sé❝✉❧♦s ❞❛ ❤✐stór✐❛ ❣r❡❣❛✱ ❡♠ q✉❡ ❛ ❝♦♠♣❡t✐çã♦

❞♦♠✐♥♦✉ ❛ ✈✐❞❛ ❞❛ s♦❝✐❡❞❛❞❡✱ t❛♠❜é♠ ♣r❡s❡♥❝✐❛r❛♠ ♦s ❣r❛♥❞❡s ❥♦❣♦s

s❛❣r❛❞♦s q✉❡ ✉♥✐r❛♠ t♦❞❛ ❛ ❍é❧❛❞❡ ❡♠ ❖❧í♠♣✐❛✱ ♥♦ ■st♠♦✱ ❡♠ ❉❡❧❢♦s ❡

❡♠ ◆❡♠é✐❛✧✳

❊♥tr❡ ♦s r♦♠❛♥♦s ♦ ❥♦❣♦ t✐♥❤❛ ♦ s❡♥t✐❞♦ ❣❡r❛❧ ❞❡ tr❡✐♥❛♠❡♥t♦✱ ❡①❡r❝í❝✐♦

❢ís✐❝♦ ❡ s✐♠✉❧❛❝r♦✷✳ ❖ ❝❛rát❡r ❡❞✉❝❛t✐✈♦ ❞♦s ❥♦❣♦s ♥❡ss❛ ❝✉❧t✉r❛ ❡st❛✈❛ ❛tr❡❧❛❞♦

à r❡♣r♦❞✉çã♦ ❞♦s ❣❡st♦s ❞❛ r❡❛❧✐❞❛❞❡ ❝♦t✐❞✐❛♥❛✱ ❝♦♠♦ ❛ ❝❛ç❛ ❡ ❛ ❣✉❡rr❛✱ s❡r✈✐♥❞♦

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

r❡❣✉❧❛♠❡♥tá✲❧♦s✳ ❖ ❥♦❣♦ é ✈✐st♦ ❝♦♠♦ r❡❝r❡❛çã♦ ❞❡s❞❡ ❛ ❛♥t✐❣✉✐❞❛❞❡ ❣r❡❝♦✲r♦♠❛♥❛

❡ ❛ss✐♠ ♣❡r♠❛♥❡❝❡ ♣♦r ✉♠ ❧♦♥❣♦ t❡♠♣♦✳ ◆❛ ■❞❛❞❡ ▼é❞✐❛✱❡stá ❛ss♦❝✐❛❞♦ ❛♦s ❥♦❣♦s

❞❡ ❛③❛r✳

❈♦♥❢♦r♠❡ ❇r♦✉❣èr❡✭1998✮✱ ❛♥t❡s ❞♦ ❥♦❣♦ ❛ss✉♠✐r ✉♠ ♣❛♣❡❧ ❞❡ ❞❡st❛q✉❡

♥❛ ❡❞✉❝❛çã♦✱ ❡①✐st✐r❛♠ ❡♥tr❡ ♦s ❞♦✐s✱ três ♣r✐♥❝✐♣❛✐s ♠❛♥❡✐r❛s ❞❡ ❡st❛❜❡❧❡❝❡r r❡❧❛çõ❡s✿

✶✳ ❖ ❥♦❣♦ ❝♦♠♦ r❡❧❛①❛♠❡♥t♦ ✐♥❞✐s♣❡♥sá✈❡❧ ❛♦ ❡s❢♦rç♦ ✐♥t❡❧❡❝t✉❛❧✿ ✐st♦ é✱ ♣❡r♠✐t✐❛

q✉❡ ♦ ❛❧✉♥♦ ❡st✐✈❡ss❡ ♠❛✐s r❡❧❛①❛❞♦ ❡ ❝♦♠ ♠❡♥♦s t❡♥sã♦ ♣❛r❛ ❛s ❛✉❧❛s ♥❛s

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

✷✳ ❏♦❣♦ ❡str❛t❛❣❡♠❛✿ ♦ ✐♥t❡r❡ss❡ ❞❛ ❝r✐❛♥ç❛ ♣❡❧♦ ❥♦❣♦ ❡r❛ ❛♣r♦✈❡✐t❛❞♦ ❡♠ ♣r♦❧ ❞❡

✉♠❛ ❜♦❛ ❝❛✉s❛✱ ❥á q✉❡ ❡ss❡ ♥ã♦ ♣♦ss✉í❛ ✈❛❧♦r ❡❞✉❝❛t✐✈♦ ❡♠ s✐✳ ❉❡ss❛ ❢♦r♠❛✱

♠❛s❝❛r❛✈❛✲s❡ ♦ ❡①❡r❝í❝✐♦ ❡s❝♦❧❛r ❞❛♥❞♦✲❧❤❡ ❛ ❢♦r♠❛ ❞❡ ❥♦❣♦✳

✸✳ ❏♦❣♦ ❝♦♠♦ r❡✈❡❧❛❞♦r ❡ ♥ã♦ ❝♦♠♦ ❢♦r♠❛❞♦r✿ ❡ss❛ ❛t✐✈✐❞❛❞❡ s❡ ❝♦♥✜❣✉r❛✈❛ ❝♦♠♦

✉♠❛ ❢♦r♠❛ ❞❡ ♦❜s❡r✈❛r ❛s ❤❛❜✐❧✐❞❛❞❡s ❡ ❛s ❞✐✜❝✉❧❞❛❞❡s ❞❛ ❝r✐❛♥ç❛✱ ♣❛r❛ ♣♦s✲

t❡r✐♦r♠❡♥t❡ s❡r❡♠ tr❛❜❛❧❤❛❞❛s✳

❆♥t❡s ❞❡ r❡❝♦♥❤❡❝❡r❡♠ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦ ❥♦❣♦ ♥❛ ❡❞✉❝❛çã♦✱ ♦ ♠❡s♠♦ ❡r❛ ❝♦♥s✐❞❡r❛❞♦✿

✷❆t♦ ♣❡❧♦ q✉❛❧ s❡ s✐♠✉❧❛ ✐r ❡❢❡t✉❛r ✉♠❛ ❛çã♦ q✉❡ t❡♥❝✐♦♥❛♠♦s ♥ã♦ ♣r❛t✐❝❛r✳



✶✳✶ ❍✐stór✐❝♦ s♦❜r❡ ♦s ❥♦❣♦s ✶✽

✏❬✳✳✳❪ ❞❡♠❛s✐❛❞❛♠❡♥t❡ ❝♦♠♦ ✉♠❛ ❛t✐✈✐❞❛❞❡ ❢út✐❧✱ ❛té ♠❡s♠♦ ♥❡❢❛st❛✱

❛tr❛✈és ❞❛s ❛♣♦st❛s ❛ ❞✐♥❤❡✐r♦✭❝♦♥s✐❞❡r❛❞♦ ❝♦♠♦ ♦ ❥♦❣♦ ♣♦r ❡①❝❡❧ê♥❝✐❛✮✱

♣❛r❛ ♣♦❞❡r ❡♥❝❡rr❛r ✉♠ r❡❛❧ ✈❛❧♦r ❡❞✉❝❛t✐✈♦✧✭❇r♦✉❣èr❡✱ 1998✮✳

❆ ♣r✐♠❡✐r❛ ♥♦çã♦ ❞❡ ❥♦❣♦ ❡ ❡❞✉❝❛çã♦ é ❛ ❞♦ r❡❧❛①❛♠❡♥t♦✱ q✉❡ ♣♦r s✐✲

♥❛❧ ❡①✐st❡ ❛té ❤♦❥❡✳ ❆ ♣r❡s❡♥ç❛ ❞♦ ❥♦❣♦ ♥❛s ❡s❝♦❧❛s ❛✐♥❞❛ ❛ss✉♠❡ ✉♠ ♣❛♣❡❧ ❞❡

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

■♥ú♠❡r❛s ✈❡③❡s ❡s❝✉t❛♠✲s❡ ❞✐③❡r ❞♦s ♣ró♣r✐♦s ❡❞✉❝❛❞♦r❡s ❡ ♣❡❞❛❣♦❣♦s✱ q✉❡ ❛ ❊❞✉✲

❝❛çã♦ ❋ís✐❝❛✱ ❡ ♣♦r s✉❛ ✈❡③ ♦s ❥♦❣♦s✱ tê♠ ♦ ♣❛♣❡❧ ❞❡ ❛❝❛❧♠❛r ♦s ❛❧✉♥♦s✱ ♣❛r❛ q✉❡

✈♦❧t❡♠ ♠❛♥s♦s ❡ ♠❡♥♦s t❡♥s♦s ♣❛r❛ ♦ ❛♣r❡♥❞✐③❛❞♦ ❞❛s ❞✐s❝✐♣❧✐♥❛s ❡♠ q✉❡ ♦ ❡s❢♦rç♦

✐♥t❡❧❡❝t✉❛❧ é ♥❡❝❡ssár✐♦✳

◆❡ss❡ s❡♥t✐❞♦✿

✏ ❖ ❥♦❣♦ é ♦ ♠♦♠❡♥t♦ ❞♦ t❡♠♣♦ ❡s❝♦❧❛r q✉❡ ♥ã♦ é ❝♦♥s❛❣r❛❞♦ à ❡❞✉❝❛çã♦✱

♠❛s ❛♦ r❡♣♦✉s♦ ♥❡❝❡ssár✐♦ ❛♥t❡s ❞❛ r❡t♦♠❛❞❛ ❞♦ tr❛❜❛❧❤♦✧✭❇r♦✉❣èr❡✱

1998✮✳

◆❛ s❡❣✉♥❞❛ r❡❧❛çã♦✱ ♦ ❥♦❣♦ s❡ ❛♣r❡s❡♥t❛ ❝♦♠♦ ✉♠❛ ❢♦r♠❛ ♣❛r❛ s❡❞✉③✐r

❛ ❝r✐❛♥ç❛✳ ❉❡ss❛ ♠❛♥❡✐r❛✱ tr❛♥s♠✐t❡♠✲s❡ ✐♥❢♦r♠❛çõ❡s ❞❡ ✉♠❛ ♠❛♥❡✐r❛ ❞✐✈❡rt✐❞❛ ❡

♣r❛③❡r♦s❛✱ q✉❡ ❛ ❝r✐❛♥ç❛ ❛❝r❡❞✐t❛ s❡r ✉♠ ❥♦❣♦ ❡ ♥ã♦ ✉♠ tr❛❜❛❧❤♦✱ ❡❧❛s ♥ã♦ ❝♦♠♣r❡❡♥✲

❞❡♠ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦s ❡st✉❞♦s ♣❛r❛ s❡✉ ❢✉t✉r♦✱ ♣♦r ✐ss♦ s❡ ❢❛③ ♥❡❝❡ssár✐♦ ❡♥❣❛♥á✲❧❛s

❝♦♠ ❛t✐✈✐❞❛❞❡s s❡❞✉t♦r❛s✱ ❝♦♠♦ ♥♦ ❝❛s♦ ❞♦s ❥♦❣♦s✳ ❊♠ s✉❛ ú❧t✐♠❛ r❡❧❛çã♦✱ ♦ ❥♦❣♦

é ✉♠ ✐♥str✉♠❡♥t♦ ✉t✐❧✐③❛❞♦ ♣❛r❛ ❛♥❛❧✐s❛r ♦s ❛❧✉♥♦s✳ ❈♦♥✜❣✉r❛✲s❡ ❝♦♠♦ r❡✈❡❧❛❞♦r

❞❛ ♥❛t✉r❡③❛ ♣s✐❝♦❧ó❣✐❝❛ r❡❛❧ ❞❛ ❝r✐❛♥ç❛✱ ♣♦✐s ♠♦str❛♠ s✉❛s ✐♥❝❧✐♥❛çõ❡s r❡❛✐s q✉❛♥❞♦

❥♦❣❛♠✱ ✐st♦ é✱ sã♦ ❡❧❛s ♠❡s♠❛s ♥♦s ❥♦❣♦s✳

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

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

❣❡r❛❧✳ ❉❡✈✐❞♦ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞♦s ❥♦❣♦s ❡♠ s❛❧❛ ❞❡ ❛✉❧❛✱ ❡st❡s ❞❡✈❡♠ s❡r ♣r❡✈✐st♦s ♥♦

♣❧❛♥❡❥❛♠❡♥t♦✱ ❞❡ ♠♦❞♦ ❛ ♣❡r♠✐t✐r q✉❡ ♦ ♣r♦❢❡ss♦r ♣♦ss❛ ❢❛③❡r ❛ ❡①♣❧♦r❛çã♦ t♦t❛❧ ❞❡

s❡✉ ♣♦t❡♥❝✐❛❧✱ ❞♦s ♣r♦❝❡ss♦s ❞❡ s♦❧✉çã♦✱ ❞♦s r❡❣✐str♦s ❡ ❞❛s ❞✐s❝✉ssõ❡s s♦❜r❡ ♣♦ssí✈❡✐s

❝❛♠✐♥❤♦s q✉❡ ♣♦❞❡rã♦ s✉r❣✐r ❛♦ ❧♦♥❣♦ ❞❡ s✉❛ ❡①❡❝✉çã♦✳



✶✳✷ ❚❡♦r✐❛s s♦❜r❡ ❛❧❣✉♥s ❛s♣❡❝t♦s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦ ✶✾

✶✳✷ ❚❡♦r✐❛s s♦❜r❡ ❛❧❣✉♥s ❛s♣❡❝t♦s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦

❧ú❞✐❝♦

❊①✐st❡♠ ❞✐✈❡rs❛s t❡♦r✐❛s q✉❡ ♣r♦❝✉r❛♠ ❡st✉❞❛r ❛❧❣✉♥s ❛s♣❡❝t♦s ♣❛rt✐❝✉✲

❧❛r❡s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦✳

P✐❛❣❡t✭1978✮ ❢❛③ ✉♠❛ ❞❡s❝r✐çã♦ ❞♦ ❥♦❣♦ ❞✉r❛♥t❡ t♦❞♦ ♦ ♣r♦❝❡ss♦ ❞❡ ❞❡✲

s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛ ✐♥t❡❧✐❣ê♥❝✐❛ ❞❛ ❝r✐❛♥ç❛✱ ♠♦str❛♥❞♦ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ss❛ ❛t✐✈✐❞❛❞❡

❧ú❞✐❝❛ ♥♦ ♣r♦❝❡ss♦ ❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❝♦❣♥✐t✐✈♦✱ ♠♦r❛❧ ❡ s♦❝✐❛❧ ❞❛ ♠❡s♠❛✳ ◆❛ ✐♥t❡✲

r❛çã♦ ❝♦♠ ♦s ❥♦❣♦s✱ ♦ ✐♥❞✐✈í❞✉♦ ♣♦❞❡ ❝♦♥st❛t❛r ❡rr♦s✱ ❡st❛❜❡❧❡❝❡r ❡str❛té❣✐❛s✱ ❝r✐❛r

❡str✉t✉r❛s ❡ ❛ss✐♠✱ ❝♦♥str✉✐r ♥♦✈♦s ❡stá❣✐♦s✳

❙❡❣✉♥❞♦ ❱②❣♦ts❦②✭1989✮✱ ♦ ❧ú❞✐❝♦ ✐♥✢✉❡♥❝✐❛ ❡♥♦r♠❡♠❡♥t❡ ♦ ❞❡s❡♥✈♦❧✈✐✲

♠❡♥t♦ ❞❛ ❝r✐❛♥ç❛✳ ➱ ❛tr❛✈és ❞♦ ❥♦❣♦ q✉❡ ❛ ❝r✐❛♥ç❛ ❛♣r❡♥❞❡ ❛ ❛❣✐r✱ s✉❛ ❝✉r✐♦s✐❞❛❞❡

é ❡st✐♠✉❧❛❞❛✱ ❛❞q✉✐r❡ ✐♥✐❝✐❛t✐✈❛ ❡ ❛✉t♦❝♦♥✜❛♥ç❛✱ ♣r♦♣♦r❝✐♦♥❛ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛

❧✐♥❣✉❛❣❡♠✱ ❞♦ ♣❡♥s❛♠❡♥t♦ ❡ ❞❛ ❝♦♥❝❡♥tr❛çã♦✳ ❊❧❡ ❡♥❢❛t✐③❛✈❛ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❡ s❡

✐♥✈❡st✐❣❛r ❛s ♥❡❝❡ss✐❞❛❞❡s✱ ♠♦t✐✈❛çõ❡s ❡ t❡♥❞ê♥❝✐❛s q✉❡ ❛ ❝r✐❛♥ç❛ ♠❛♥✐❢❡st❛ ❡ ❝♦♠♦

s❡ s❛t✐s❢❛③ ♥♦ ❥♦❣♦✱ ❛ ✜♠ ❞❡ ❝♦♠♣r❡❡♥❞❡r♠♦s ♦s ❛✈❛♥ç♦s ♥♦s ❞✐❢❡r❡♥t❡s ❡stá❣✐♦ ❞❡

s❡✉ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦✳ P❡r❝❡❜❡✲s❡ q✉❡ ♦ ❛t♦ ❞❡ ❜r✐♥❝❛r é ✐♠♣♦rt❛♥t❡✱ ♣♦✐s ♣♦ss✐❜✐✲

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

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

♥❛s ❛t✐t✉❞❡s ❞❛s ❝r✐❛♥ç❛s✱ ❛çõ❡s ♦✉ ♣r♦❝❡❞✐♠❡♥t♦s q✉❡ ❞❡♠♦♥str❡♠ ♦s s✐♥❛✐s ❞♦s

❝r✐tér✐♦s ♥❡❝❡ssár✐♦s ♣❛r❛ ✉♠❛ ❜♦❛ ❢♦r♠❛çã♦ ❝♦❣♥✐t✐✈❛✱ ❡ ❛té ❛❢❡t✐✈♦✲s♦❝✐❛❧ ❞♦ ❛❧✉♥♦✳

✏❆ ❝r✐❛♥ç❛ ❜r✐♥❝❛ ♣❡❧❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❛❣✐r ❡♠ r❡❧❛çã♦ ❛♦ ♠✉♥❞♦ ♠❛✐s

❛♠♣❧♦ ❞♦s ❛❞✉❧t♦s ❡ ♥ã♦ ❛♣❡♥❛s ❛♦ ✉♥✐✈❡rs♦ ❞♦s ♦❜❥❡t♦s ❛ q✉❡ ❡❧❛ t❡♠

❛❝❡ss♦ ✧✭❘❡❣♦✱ 2000✮✳

❈♦♥❢♦r♠❡ ❲✐♥♥✐❝♦tt✭1975✮✱ ♦ ❜r✐♥❝❛r ❢❛❝✐❧✐t❛ ♦ ❝r❡s❝✐♠❡♥t♦ ❡✱ ❡♠ ❝♦♥✲

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

❞❡ ♠❛♥❡✐r❛ s❛✉❞á✈❡❧✱ t❡♠ ♣r❡❥✉í③♦s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ♠♦t♦r ❡ só❝✐♦✴❛❢❡t✐✈♦✳ P♦s✲

s✐✈❡❧♠❡♥t❡ t♦r♥❛✲s❡✲á ❛♣át✐❝❛ ❞✐❛♥t❡ ❞❡ s✐t✉❛çõ❡s q✉❡ ♣r♦♣♦r❝✐♦♥❛♠ ♦ r❛❝✐♦❝í♥✐♦

❧ó❣✐❝♦✱ ❛ ✐♥t❡r❛çã♦✱ ❛ ❛t❡♥çã♦✱ ❡t❝✳

❉❡ ❛❝♦r❞♦ ❝♦♠ ❍❡♥r✐ ❲❛❧❧♦♥✭1925✮✱ ♦ ❥♦❣♦ é ✉♠❛ ❛t✐✈✐❞❛❞❡ ✈♦❧✉♥tár✐❛ ❞❛

❝r✐❛♥ç❛✱ t♦❞❛ ❛t✐✈✐❞❛❞❡ ❞❡❧❛ é ❧ú❞✐❝❛✱ ♣♦rt❛♥t♦ s❡ ✉♠ ❥♦❣♦ ❢♦r ✐♠♣♦st♦ ❛ ❡❧❛✱ ❞❡✐①❛



✶✳✷ ❚❡♦r✐❛s s♦❜r❡ ❛❧❣✉♥s ❛s♣❡❝t♦s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦ ✷✵

❞❡ s❡r ❥♦❣♦✳ ❲❛❧❧♦♥ ❝❧❛ss✐✜❝❛ ♦s ❥♦❣♦s ✐♥❢❛♥t✐s ❡♠ q✉❛tr♦ ❝❛t❡❣♦r✐❛s✿

• ❏♦❣♦s ❋✉♥❝✐♦♥❛✐s✿

❈❛r❛❝t❡r✐③❛♠✲s❡ ♣♦r ♠♦✈✐♠❡♥t♦s s✐♠♣❧❡s ❞❡ ❡①♣❧♦r❛çã♦ ❞♦ ❝♦r♣♦✱ ❛tr❛✈és ❞♦s

s❡♥t✐❞♦s✳ ❆ ❝r✐❛♥ç❛ ❞❡s❝♦❜r❡ ♦ ♣r❛③❡r ❞❡ ❡①❡❝✉t❛r ❛s ❢✉♥çõ❡s q✉❡ ❛ ❡✈♦❧✉çã♦

❞❛ ♠♦tr✐❝✐❞❛❞❡ ❧❤❡ ♣♦ss✐❜✐❧✐t❛ ❡ s❡♥t❡ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ♣ôr ❡♠ ❛çã♦ ❛s ♥♦✈❛s

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

♦ ♠♦✈✐♠❡♥t♦ ❞♦ s❡✉ ❝♦r♣♦✳ ❊st❛ ❛t✐✈✐❞❛❞❡ ❧ú❞✐❝❛ ✐❞❡♥t✐✜❝❛✲s❡ ❝♦♠ ❛ ✏❧❡✐ ❞♦

❡❢❡✐t♦✑✳ ◗✉❛♥❞♦ ❛ ❝r✐❛♥ç❛ ♣❡r❝❡❜❡ ♦s ❡❢❡✐t♦s ❛❣r❛❞á✈❡✐s ❡ ✐♥t❡r❡ss❛♥t❡s ♦❜t✐❞♦s

♥❛s s✉❛s ❛çõ❡s ❣❡st✉❛✐s✱ s✉❛ t❡♥❞ê♥❝✐❛ é ♣r♦❝✉r❛r ♦ ♣r❛③❡r r❡♣❡t✐♥❞♦ s✉❛s ❛çõ❡s✳

• ❏♦❣♦s ❞❡ ✜❝çã♦✿

❆t✐✈✐❞❛❞❡s ❧ú❞✐❝❛s ❝❛r❛❝t❡r✐③❛❞❛s ♣❡❧❛ ê♥❢❛s❡ ♥♦ ❢❛③✲❞❡✲❝♦♥t❛ ❡ ♥❛ ✐♠❛❣✐♥❛çã♦✳

❊❧❛ s✉r❣❡ ❝♦♠ ♦ ❛♣❛r❡❝✐♠❡♥t♦ ❞❛ r❡♣r❡s❡♥t❛çã♦ ❡ ❛ ❝r✐❛♥ç❛ ❛ss✉♠❡ ♣❛♣é✐s ♣r❡✲

s❡♥t❡s ♥♦ s❡✉ ❝♦♥t❡①t♦ s♦❝✐❛❧✱ ❜r✐♥❝❛♥❞♦ ❞❡ ✐♠✐t❛r ❛❞✉❧t♦s✱ ❡s❝♦❧✐♥❤❛✱ ❝❛s✐♥❤❛

❡ ♦✉tr❛s s✐t✉❛çõ❡s ❞❡ s❡✉ ❝♦t✐❞✐❛♥♦✳

• ❏♦❣♦s ❞❡ ❛q✉✐s✐çã♦✿

◗✉❛♥❞♦ ❛ ❝r✐❛♥ç❛ s❡ ❡♠♣❡♥❤❛ ♣❛r❛ ❝♦♠♣r❡❡♥❞❡r✱ ❝♦♥❤❡❝❡r✱ ✐♠✐t❛r ❝❛♥çõ❡s✱

❣❡st♦s✱ s♦♥s✱ ✐♠❛❣❡♥s ❡ ❤✐stór✐❛s✱ ❝♦♠❡ç❛♠ ♦s ❥♦❣♦s ❞❡ ❛q✉✐s✐çã♦✳

• ❏♦❣♦s ❞❡ ❢❛❜r✐❝❛çã♦✿

❙ã♦ ❥♦❣♦s ♦♥❞❡ ❛ ❝r✐❛♥ç❛ r❡❛❧✐③❛ ❛t✐✈✐❞❛❞❡s ♠❛♥✉❛✐s ❞❡ ❝r✐❛r✱ ❝♦♠❜✐♥❛r✱ ❥✉♥t❛r

❡ tr❛♥s❢♦r♠❛r ♦❜❥❡t♦s✳ ❖s ❥♦❣♦s ❞❡ ❢❛❜r✐❝❛çã♦ sã♦ q✉❛s❡ s❡♠♣r❡ ❛s ❝❛✉s❛s

♦✉ ❝♦♥s❡q✉ê♥❝✐❛s ❞♦ ❥♦❣♦ ❞❡ ✜❝çã♦✱ ♦✉ s❡ ❝♦♥❢✉♥❞❡♠ ♥✉♠ só✳ ◗✉❛♥❞♦ ❛

❝r✐❛♥ç❛ ❝r✐❛ ❡ ✐♠♣r♦✈✐s❛ ♦ s❡✉ ❜r✐♥q✉❡❞♦✱ ✉♠❛ ❜♦♥❡❝❛✱ ♣♦r ❡①❡♠♣❧♦✱ tr❛♥s❢♦r♠❛

♠❛tér✐❛ r❡❛❧ ❡♠ ♦❜❥❡t♦ ❞❡ ✜❝çã♦✳

❊♠ s✉❛ t❡♦r✐❛ ❲❛❧❧♦♥ ❞✐③ q✉❡ é ❛tr❛✈és ❞❛ ✐♠✐t❛çã♦ q✉❡ ❛ ❝r✐❛♥ç❛ ✈✐✈❡ ♦

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

t✐❞❛❞❡ ❞❡ ❛t✐✈✐❞❛❞❡s ❧ú❞✐❝❛s q✉❡ ♣r♦♣♦r❝✐♦♥❛rã♦ ♦ ♣r♦❣r❡ss♦✱ ❡ ❞✐❛♥t❡ ❞♦ r❡s✉❧t❛❞♦✱

t❡♠♦s ❛ ✐♠♣r❡ssã♦ q✉❡ ❛ ❝r✐❛♥ç❛ ✐♥t❡r♥❛❧✐③♦✉ ♣♦r ❝♦♠♣❧❡t♦ ♦ ❛♣r❡♥❞✐③❛❞♦✱ ♠❛s✱ ❡❧❛

só ❝♦♠♣r♦✈❛ s❡✉ ♣r♦❣r❡ss♦ ❛tr❛✈és ❞♦s ❞❡t❛❧❤❡s✳

❆ t❡♦r✐❛ ❞❡ ❊❧❦♦♥✐♥✭1937✮ ❡st❛❜❡❧❡❝❡✲s❡ ❝♦♠♦ ✉♠❛ ♦r✐❣✐♥❛❧ ❡ ❣❡♥✉í♥❛ ❚❡✲

♦r✐❛ ❍✐stór✐❝♦✲❈✉❧t✉r❛❧ ❞♦ ❏♦❣♦✳ ❆♦ ❡①♣❧✐❝❛r ❛s ❢❛s❡s ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ✐♥❞✐✈✐❞✉❛❧



✶✳✷ ❚❡♦r✐❛s s♦❜r❡ ❛❧❣✉♥s ❛s♣❡❝t♦s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦ ✷✶

❡ ❡✈✐❞❡♥❝✐❛r ♦ ♣❛♣❡❧ ❞♦ ❛❞✉❧t♦✱ ♣❡r♠✐t❡ ❡st❛❜❡❧❡❝❡r ♣r❡ss✉♣♦st♦s ♣❛r❛ ❛ ♦r❣❛♥✐③❛çã♦

❞❡ss❛ ❛t✐✈✐❞❛❞❡ ♥❛ ❊❞✉❝❛çã♦ ■♥❢❛♥t✐❧✳ ❉❡s❢❛③✲s❡ ❛ ✐❞❡✐❛ ❞❡ q✉❡ ♦ ❥♦❣♦ ✐♥❢❛♥t✐❧ é ❢r✉t♦

❞❡ ✐♠♣✉❧s♦s ✐♥t❡r♥♦s ♦✉ ❞❛ t❡♥t❛t✐✈❛ ❞❡ ❢✉❣✐r ❞❛s ✐♠♣♦s✐çõ❡s ❞♦ ♠✉♥❞♦ ❛❞✉❧t♦❀ s✉❛

♦r✐❣❡♠ ❡stá ♥❛s r❡❧❛çõ❡s s♦❝✐❛✐s ❞❛ ❝r✐❛♥ç❛ ❡ é ❛t✐✈✐❞❛❞❡ q✉❡ ❛ ✐♥s❡r❡ ♥❛ s♦❝✐❡❞❛❞❡

♣r♦♠♦✈❡♥❞♦ s✉❛ ❤✉♠❛♥✐③❛çã♦✳

❋❛❧❦❡♠❜❛❝❦✭2013✮ ❞❡st❛❝❛ ❛❧❣✉♥s ❡❧❡♠❡♥t♦s q✉❡ ❝❛r❛❝t❡r✐③❛♠ ♦s ❥♦❣♦s

❡❞✉❝❛t✐✈♦s ❝♦♠♦✿

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

✷✳ ♦ ❡♥✈♦❧✈✐♠❡♥t♦ ❡♠♦❝✐♦♥❛❧✱ ♣♦✐s ♦s ❥♦❣♦s tê♠ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❡♥✈♦❧✈❡r ❡♠♦❝✐✲

♦♥❛❧♠❡♥t❡ ♦ ♣❛rt✐❝✐♣❛♥t❡❀

✸✳ ♦s ❥♦❣♦s ♣r♦♠♦✈❡♠ ✉♠❛ ❛t♠♦s❢❡r❛ ❞❡ ❡s♣♦♥t❛♥❡✐❞❛❞❡ ❡ ❝r✐❛t✐✈✐❞❛❞❡❀

✹✳ ❛ ❧✐♠✐t❛çã♦ ❞❡ t❡♠♣♦ ✐♠♣♦st❛ ♣❡❧♦ ❥♦❣♦ ❞❡t❡r♠✐♥❛ ✉♠ ❝❛rát❡r ❞✐♥â♠✐❝♦ ❞♦

❥♦❣♦❀ ♣♦ss✐❜✐❧✐t❛ ❛ r❡♣❡t✐çã♦❀

✺✳ ♦ ❧✐♠✐t❡ ❞♦ ❡s♣❛ç♦✱ q✉❛❧q✉❡r q✉❡ s❡❥❛ ♦ ❝❡♥ár✐♦✱ ❢✉♥❝✐♦♥❛ ❝♦♠♦ ✉♠ ♠✉♥❞♦

t❡♠♣♦rár✐♦ ❡ ❢❛♥tást✐❝♦❀

✻✳ ❛ ❡①✐stê♥❝✐❛ ❞❡ r❡❣r❛s ❞❡t❡r♠✐♥❛ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❞♦s ❥♦❣❛❞♦r❡s ❡ ✐ss♦ ❛✉①✐❧✐❛

♦ ♣r♦❝❡ss♦ ❞❡ ✐♥t❡❣r❛çã♦ s♦❝✐❛❧ ❞❛s ❝r✐❛♥ç❛s❀

✼✳ ♦ ❡stí♠✉❧♦ à ✐♠❛❣✐♥❛çã♦✱ à ❛✉t♦✲❛✜r♠❛çã♦ ❡ à ❛✉t♦♥♦♠✐❛✳



✶✳✷ ❚❡♦r✐❛s s♦❜r❡ ❛❧❣✉♥s ❛s♣❡❝t♦s ❞♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐❝♦ ✷✷

❋r✐❡❞♠❛♥♥✭1996✮ ❝✐t❛ s❡t❡ ❣r❛♥❞❡s ❝♦rr❡♥t❡s t❡ór✐❝❛s s♦❜r❡ ♦ ❥♦❣♦✱ ❛s

q✉❛✐s ♣♦❞❡♠ s❡r ✈✐st❛s ♥❛ t❛❜❡❧❛ ❛ s❡❣✉✐r✿

P❡rí♦❞♦ ❈♦rr❡♥t❡ t❡ór✐❝❛ ❉❡s❝r✐çã♦ s✉♠ár✐❛

❋✐♥❛❧ ❞♦ sé❝✉❧♦ ❳■❳ ❊st✉❞♦s ❡✈♦❧✉❝✐♦♥✐st❛s ❡ ❞❡✲

s❡♥✈♦❧✈✐♠❡♥t✐st❛s

❖ ❥♦❣♦ ✐♥❢❛♥t✐❧ ❡r❛ ✐♥t❡r♣r❡t❛❞♦ ❝♦♠♦ ❛

s♦❜r❡✈✐✈ê♥❝✐❛ ❞❛s ❛t✐✈✐❞❛❞❡s ❞❛ s♦❝✐❡✲

❞❛❞❡ ❛❞✉❧t❛

❋✐♥❛❧ ❞♦ sé❝✉❧♦

❳■❳✱ ❝♦♠❡ç♦ ❞♦

sé❝✉❧♦ ❳❳

❉✐❢✉s✐♦♥✐s♠♦ ❡ ♣❛rt✐❝✉✲

❧❛r✐s♠♦✿ ♣r❡s❡r✈❛çã♦ ❞♦

❥♦❣♦

◆❡st❛ é♣♦❝❛✱ ♣❡r❝❡❜❡✉✲s❡ ❛ ♥❡❝❡ss✐❞❛❞❡

❞❡ ♣r❡s❡r✈❛r ♦s ✏❝♦st✉♠❡s✑ ✐♥❢❛♥t✐s ❡

❝♦♥s❡r✈❛r ❛s ❝♦♥❞✐çõ❡s ❧ú❞✐❝❛s✳ ❖ ❥♦❣♦

❡r❛ ❝♦♥s✐❞❡r❛❞♦ ✉♠❛ ❝❛r❛❝t❡ríst✐❝❛ ✉♥✐✲

✈❡rs❛❧ ❞❡ ✈ár✐♦s ♣♦✈♦s✱ ❞❡✈✐❞♦ à ❞✐❢✉sã♦

❞♦ ♣❡♥s❛♠❡♥t♦ ❤✉♠❛♥♦ ❡ ❝♦♥s❡r✈❛❞♦✲

r✐s♠♦ ❞❛s ❝r✐❛♥ç❛s✳

❉é❝❛❞❛ ❞❡ ✷✵ ❛ ✺✵ ❆♥á❧✐s❡ ❞♦ ♣♦♥t♦ ❞❡ ✈✐st❛ ❝✉❧✲

t✉r❛❧ ❡ ❞❡ ♣❡rs♦♥❛❧✐❞❛❞❡✿ ❛

♣r♦❥❡çã♦ ❞♦ ❥♦❣♦

◆❡st❡ ♣❡rí♦❞♦ ♦❝♦rr❡r❛ ◆❡st❡ ♣❡rí♦❞♦

♦❝♦rr❡r❛♠ ✐♥ú♠❡r❛s ✐♥♦✈❛çõ❡s ♠❡t♦❞♦✲

❧ó❣✐❝❛s ♣❛r❛ ♦ ❡st✉❞♦ ❞♦ ❥♦❣♦ ✐♥❢❛♥t✐❧✱

❛♥❛❧✐s❛♥❞♦✲♦ ❡♠ ❞✐✈❡rs♦s ❝♦♥t❡①t♦s ❝✉❧✲

t✉r❛✐s✳ ❚❛✐s ❡st✉❞♦s r❡❝♦♥❤❡❝❡♠ q✉❡ ♦s

❥♦❣♦s sã♦ ❣❡r❛❞♦r❡s ❡ ❡①♣r❡ss❛♠ ❛ ♣❡r✲

s♦♥❛❧✐❞❛❞❡ ❡ ❛ ❝✉❧t✉r❛ ❞❡ ✉♠ ♣♦✈♦✳

❉é❝❛❞❛ ❞❡ ✸✵ ❛ ✺✵ ❆♥á❧✐s❡ ❢✉♥❝✐♦♥❛❧✿ s♦❝✐❛❧✐③❛✲

çã♦ ❞♦ ❥♦❣♦

◆❡st❡ ♣❡rí♦❞♦ ❛ ê♥❢❛s❡ ❢♦✐ ❞❛❞❛ ❛♦ ❡s✲

t✉❞♦ ❞♦s ❥♦❣♦s ❛❞✉❧t♦s ❝♦♠♦ ♠❡❝❛♥✐s♠♦

s♦❝✐❛❧✐③❛❞♦r✳

❈♦♠❡ç♦ ❞❛ ❉é❝❛❞❛

❞❡ ✺✵

❆♥á❧✐s❡ ❡str✉t✉r❛❧✐st❛ ❡ ❝♦❣♥✐✲

t✐✈✐st❛

❖ ❥♦❣♦ é ✈✐st♦ ❝♦♠♦ ✉♠❛ ❛t✐✈✐❞❛❞❡ q✉❡

♣♦❞❡ s❡r ❡①♣r❡ss✐✈❛ ♦✉ ❣❡r❛❞♦r❛ ❞❡ ❤❛✲

❜✐❧✐❞❛❞❡s ❝♦❣♥✐t✐✈❛s✳ ❆ t❡♦r✐❛ ❞❡ P✐❛❣❡t

♠❡r❡❝❡ ❞❡st❛q✉❡✱ ✉♠❛ ✈❡③ q✉❡ ♣♦ss✐❜✐✲

❧✐t❛ ❝♦♠♣r❡❡♥❞❡r ❛ r❡❧❛çã♦ ❞♦ ❥♦❣♦ ❝♦♠

❛ ❛♣r❡♥❞✐③❛❣❡♠✳

❉é❝❛❞❛s ❞❡ ✺✵ à ✼✵ ❊st✉❞♦s ❞❡ ❈♦♠✉♥✐❝❛çã♦ ❊st✉❞❛✲s❡ ❛ ✐♠♣♦rtâ♥❝✐❛ ❞❛ ❝♦♠✉♥✐❝❛✲

çã♦ ♥♦ ❥♦❣♦✳

❉é❝❛❞❛ ❞❡ ✼✵ ❡♠

❞✐❛♥t❡

❆♥á❧✐s❡ ❡❝♦❧ó❣✐❝❛✱ ❡t♦❧ó❣✐❝❛ ❡

❡①♣❡r✐♠❡♥t❛❧✿ ❞❡✜♥✐çã♦ ❞♦

❥♦❣♦

◆❡st❛ t❡♦r✐❛ ❢♦✐ ❞❛❞❛ ê♥❢❛s❡ ❛♦ ✉s♦

❞❡ ❝r✐tér✐♦s ❛♠❜✐❡♥t❛✐s ♦❜s❡r✈á✈❡✐s ❡✴♦✉

❝♦♠♣♦rt❛♠❡♥t❛✐s✳ ❱❡r✐✜❝♦✉✲s❡✱ t❛♠✲

❜é♠✱ ❛ ❣r❛♥❞❡ ✐♥✢✉ê♥❝✐❛ ❞♦s ❢❛❜r✐❝❛♥t❡s

❞❡ ❜r✐♥q✉❡❞♦s ♥❛s ❜r✐♥❝❛❞❡✐r❛s ❡ ❥♦❣♦s✳



✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ✷✸

❆♦ ❧♦♥❣♦ ❞♦ t❡♠♣♦ s✉r❣✐r❛♠ ♠✉✐t❛s t❡♦r✐❛s s♦❜r❡ ♦ ❝♦♠♣♦rt❛♠❡♥t♦ ❧ú❞✐✲

❝♦s✱ ♠❛s ❡♠ q✉❛❧q✉❡r ✉♠❛ ❞❡❧❛s✱ ♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ❛ ✉t✐❧✐③❛çã♦ ❞♦s ❥♦❣♦s ♣r♦✈♦❝❛

✉♠❛ ♠✉❞❛♥ç❛ ❞❡ ❝♦♠♣♦rt❛♠❡♥t♦✳ ❆ ♠✉❞❛♥ç❛ ♣♦❞❡ s❡r ♠❛♥✐❢❡st❛❞❛✱ ❝♦♠♦ ❛❧❣✉♠

t✐♣♦ ❞❡ r❡s♣♦st❛ ❢ís✐❝❛✱ ♦✉ ♣♦❞❡ s❡r ✉♠❛ ♠✉❞❛♥ç❛ ❞❡ ❛t✐t✉❞❡✳ ❚♦❞♦s ♥ós ❛♣r❡♥✲

❞❡♠♦s ♦ t❡♠♣♦ t♦❞♦✱ ♦ ✐♥❞✐✈í❞✉♦ q✉❡r s❡❥❛ ❛❞✉❧t♦ q✉❡r s❡❥❛ ❝r✐❛♥ç❛ ♣♦❞❡ ❥♦❣❛r ❛

s✉❛ ♠❛♥❡✐r❛✱ ❛♣r♦✈❡✐t❛♥❞♦ ❞❡ss❛ ❡①♣❡r✐ê♥❝✐❛ t♦❞❛ ❛ ❛♣r❡♥❞✐③❛❣❡♠ ♣❛r❛ q✉❛❧ ❡❧❡s ❡s✲

tã♦ ♣r♦♥t♦s ♥❛q✉❡❧❡ ♠♦♠❡♥t♦✳ ❖ ❧ú❞✐❝♦ ❡♠ s✐t✉❛çõ❡s ❡❞✉❝❛❝✐♦♥❛✐s ♣r♦♣♦r❝✐♦♥❛ ✉♠

♠❡✐♦ r❡❛❧ ❞❡ ❛♣r❡♥❞✐③❛❣❡♠✳ ◆♦ ❝♦♥t❡①t♦ ❡s❝♦❧❛r✱ ✐ss♦ s✐❣♥✐✜❝❛ ♣r♦❢❡ss♦r❡s ❝❛♣❛③❡s

❞❡ ❝♦♠♣r❡❡♥❞❡r ♦♥❞❡ ♦s ❛❧✉♥♦s ❡stã♦ ❡♠ s✉❛ ❛♣r❡♥❞✐③❛❣❡♠ ❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❡ ❞á

❛♦s ♣r♦❢❡ss♦r❡s ♦ ♣♦♥t♦ ❞❡ ♣❛rt✐❞❛ ♣❛r❛ ♣r♦♠♦✈❡r ♥♦✈❛s ❛♣r❡♥❞✐③❛❣❡♥s ♥♦s ❞♦♠í♥✐♦

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

❛♣r❡s❡♥t❛r ♦s ❝♦♥t❡ú❞♦s ❛tr❛✈és ❞❡ ♣r♦♣♦st❛s ♠❡t♦❞♦❧ó❣✐❝❛s ♥♦ ❡♥s✐♥♦ ❞❡ ♠❛t❡♠á✲

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

❡♠ ❞❡s❝♦❜r✐r ✉♠ ❝❛♠✐♥❤♦ ✐♥t❡r❡ss❛♥t❡ ♥♦ ❛♣r❡♥❞✐③❛❞♦ ❞❛ ♠❛t❡♠át✐❝❛✳

✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é✲

❞✐♦

❆ ♣❛rt❡ ❞❛ ❡❞✉❝❛çã♦ ❜ás✐❝❛ q✉❡ ♠❡♥♦s ✉t✐❧✐③❛ ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠á✲

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

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

♣❡❞❛❣ó❣✐❝❛✳ ❊♠ ♠✉✐t♦s ❝❛s♦s✱ ❞❡✈✐❞♦ ❛♦ ❝✉♠♣r✐♠❡♥t♦ ✐♥t❡❣r❛❧ ❞❛ ❝❛r❣❛ ❤♦rár✐❛ ❡

❛ ❡①t❡♥s❛ r❡❧❛çã♦ ❞❡ ❝♦♥t❡ú❞♦s ❢❛③❡♠ ❝♦♠ q✉❡ ♦ ♣r♦❢❡ss♦r ✉t✐❧✐③❡ s❡♠♣r❡ ♦s ♠❡s✲

♠♦s r❡❝✉rs♦s ❞✐❞át✐❝♦s✱ ❧✐♠✐t❛♥❞♦✲s❡ ❛♦ ✉s♦ ❞♦ ❧✐✈r♦ t❡①t♦✱ ❛ ✉t✐❧✐③❛çã♦ ❞❡ q✉❛❞r♦

❜r❛♥❝♦✱ ❛ r❡s♦❧✉çã♦ ❞❡ ❧✐st❛s ❞❡ ❡①❡r❝í❝✐♦s ♣❛❞r♦♥✐③❛❞♦s ❡ ❛ r❡❛❧✐③❛çã♦ ❞❡ tr❛❜❛❧❤♦s

♥❛ ❢♦r♠❛ ❞❡ s❡♠✐♥ár✐♦✱ ❞❡s♠♦t✐✈❛♥❞♦ ♦ ❛❧✉♥♦ q✉❛♥t♦ ❛♦s ❝♦♥t❡ú❞♦s ❞❛ sér✐❡ q✉❡ sã♦

❛❜♦r❞❛❞♦s ❞❡ ❢♦r♠❛ ♣♦✉❝♦ ❛tr❛t✐✈❛ ❡ s✐❣♥✐✜❝❛t✐✈❛✱ ❡st❛♥❞♦ ❡st❡s ❝♦♥t❡ú❞♦s ❢♦r❛ ❞❡

s✉❛ r❡❛❧✐❞❛❞❡ ❡ ❡①♣❡❝t❛t✐✈❛✳

P♦r ♦✉tr♦ ❧❛❞♦✱ ♦ ✉s♦ ❞♦ ❥♦❣♦ é ❜❛st❛♥t❡ ❝♦♠✉♠ ♥♦ ✉♥✐✈❡rs♦ ♣❡❞❛❣ó❣✐❝♦

❞❛ ❡❞✉❝❛çã♦ ✐♥❢❛♥t✐❧✱ ♣r✐♠❡✐r❛ ❢❛s❡ ❞❛ ❡❞✉❝❛çã♦ ❜ás✐❝❛✸✱ ♣♦r s❡ tr❛t❛r ❞❡ ❢❡rr❛♠❡♥t❛

✸❊♠ s❡✉ ❛rt✐❣♦ ✷✶✱ ❛ ▲❉❇ ❛✜r♠❛✿ ❆ ❡❞✉❝❛çã♦ ❡s❝♦❧❛r ❝♦♠♣õ❡✲s❡ ✿ ■✲ ❡❞✉❝❛çã♦ ❜ás✐❝❛✱ ❢♦r♠❛❞❛

♣❡❧❛ ❡❞✉❝❛çã♦ ✐♥❢❛♥t✐❧✱ ♦ ❡♥s✐♥♦ ❢✉♥❞❛♠❡♥t❛❧ ❡ ♦ ❡♥s✐♥♦ ♠é❞✐♦❀ ■■✲ ❡❞✉❝❛çã♦ s✉♣❡r✐♦r✳



✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ✷✹

❜❛st❛♥t❡ ❛♣r❡❝✐❛❞❛ ♣❡❧♦s ❛❧✉♥♦s ❡ ❝♦♠ ✜♥❛❧✐❞❛❞❡s ❞✐❞át✐❝❛s ❛❞❛♣tá✈❡✐s✱ ❛ ♣❛rt✐r ❞❛s

❞✐s❝✉ssõ❡s ❝✉rr✐❝✉❧❛r❡s ❤♦❥❡ ♣♦st❛s ❡ ❞❡ ❛❧❣✉♥s ❛✈❛♥ç♦s✱ s❡ t♦r♥❛ ♣♦ssí✈❡❧ ❞✐s❝✉t✐r

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

❞❛ s✉❛ q✉❛❧✐❞❛❞❡ ❡ ❛s ❝♦rr❡❧❛çõ❡s ❞❛ ♠❡s♠❛✱ ❛ t❛♠❜é♠ q✉❛❧✐❞❛❞❡ ❞♦ ❡♥s✐♥♦ ❞❡

♠❛t❡♠át✐❝❛✳

◆♦ ❝♦♥t❡①t♦ ❞❛ ❛♣r❡♥❞✐③❛❣❡♠ ❞♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ ♦ tr❛❜❛❧❤♦ ❞♦

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

❞❡s❡♥❝❛❞❡❛r ❛ ❡①♣❧♦r❛çã♦ ♦✉ ❛♣❧✐❝❛çã♦ ❞♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s✳ ◗✉❛♥❞♦ ❜❡♠

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

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

♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ❤❛❜✐❧✐❞❛❞❡s✳ ❖s ❥♦❣♦s ♥♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛ tê♠ ❝♦♠♦ ✉♠

❞❡ s❡✉s ♦❜❥❡t✐✈♦s ❢❛③❡r ❝♦♠ q✉❡ ♦s ❛❧✉♥♦s ❣♦st❡♠ ❞❡ ❛♣r❡♥❞❡r ❡ s❡✉ ✉s♦ ♠♦❞✐✜❝❛ ❛

r♦t✐♥❛ ❞❛ s❛❧❛ ❞❡ ❛✉❧❛✱ ❛♦ ♠❡s♠♦ t❡♠♣♦ ❡♠ q✉❡ ❞❡s♣❡rt❛ ❛ ❝✉r✐♦s✐❞❛❞❡ ❡ ♦ ✐♥t❡r❡ss❡

❞♦s ❡♥✈♦❧✈✐❞♦s✳

✏❖ ❥♦❣♦ r❡♣r❡s❡♥t❛ ✉♠❛ ❛t✐✈✐❞❛❞❡ ❧ú❞✐❝❛✱ q✉❡ ❡♥✈♦❧✈❡ ♦ ❞❡s❡❥♦ ❡ ♦ ✐♥✲

t❡r❡ss❡ ❞♦ ❥♦❣❛❞♦r ♣❡❧❛ ❛çã♦ ❞♦ ❥♦❣♦✱ ❡ ♠❛✐s✱ ❡♥✈♦❧✈❡ ❛ ❝♦♠♣❡t✐çã♦ ❡ ♦

❞❡s❛✜♦ q✉❡ ♠♦t✐✈❛♠ ♦ ❥♦❣❛❞♦r ❛ ❝♦♥❤❡❝❡r s❡✉s ❧✐♠✐t❡s ❡ s✉❛s ♣♦ss✐❜✐❧✐❞❛✲

❞❡s ❞❡ s✉♣❡r❛çã♦ ❞❡ t❛✐s ❧✐♠✐t❡s ♥❛ ❜✉s❝❛ ❞❛ ✈✐tór✐❛✱ ❛❞q✉✐r✐♥❞♦ ❝♦♥✜❛♥ç❛

❡ ❝♦r❛❣❡♠ ♣❛r❛ s❡ ❛rr✐s❝❛r✑ ✭●r❛♥❞♦✱ 2004✮✳

◆♦ ❛s♣❡❝t♦ ❧ú❞✐❝♦✱ ♦ ❛t♦ ❞❡ ❥♦❣❛r ❡st✐♠✉❧❛ ♦ ❡s♣ír✐t♦ ❝♦♥str✉t✐✈♦✱ ❛ ✐♠❛✲

❣✐♥❛çã♦✱ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ❛❜str❛✐r✱ s✐st❡♠❛t✐③❛r ❡ ❞❡ ✐♥t❡r❛❣✐r s♦❝✐❛❧♠❡♥t❡✳ ◆ã♦ s❡

tr❛t❛ ❛♣❡♥❛s ❞❡ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ✐♥t❡❧❡❝t✉❛❧✱ ♦s ❥♦❣♦s r❡♣r❡s❡♥t❛♠ ✉♠❛ ❢♦r♠❛ ❞❡

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

❝♦♥tr✐❜✉✐r ♣❛r❛ ❛ ❢♦r♠❛çã♦ ❞❡ ❛t✐t✉❞❡s ♣♦r ♣❛rt❡ ❞♦s ♠❡s♠♦s✳ ➱ ♥❛ ✐♥t❡r❛çã♦ ❝♦♠

♦s ♦✉tr♦s q✉❡ ♦ ❛❧✉♥♦ ❞❡s❡♥✈♦❧✈❡ s❡✉ ♣♦t❡♥❝✐❛❧ ❞❡ ♣❛rt✐❝✐♣❛çã♦✱ ❝♦♦♣❡r❛çã♦✱ r❡s♣❡✐t♦

❝♦♠ ♦ ❝♦❧❡❣❛ ❡ ♦ s❡♥s♦ ❝rít✐❝♦ s♦❜r❡ ❛s ♣ró♣r✐❛s ✐❞❡✐❛s ❡♠ r❡❧❛çã♦ às ❞♦s ❞❡♠❛✐s

❝♦❧❡❣❛s✳

✏♦ ❥♦❣♦ ❞❡✈❡rá t❡r ❡ ♣r♦♣♦r s✐t✉❛çõ❡s ✐♥t❡r❡ss❛♥t❡s ❡ ❞❡s❛✜❛❞♦r❛s ♣❛r❛

♦s ❥♦❣❛❞♦r❡s❀ ♦ ❥♦❣♦ ❞❡✈❡rá ♣❡r♠✐t✐r ❛ ❛✉t♦✲❛✈❛❧✐❛çã♦ ❞♦ ❞❡s❡♠♣❡♥❤♦ ❞♦

❥♦❣❛❞♦r❀ ♦ ❥♦❣♦ ❞❡✈❡rá ♣❡r♠✐t✐r ❛ ♣❛rt✐❝✐♣❛çã♦ ❛t✐✈❛ ❞❡ t♦❞♦s ♦s ❥♦❣❛❞♦r❡s

❞✉r❛♥t❡ t♦❞♦ ♦ ❥♦❣♦✧✭❑❛♠✐✐ ❡ ❉❡✈r✐❡s✱ 1991✮✳



✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ✷✺

❆♦ ❥♦❣❛r✱ ♦s ❛❧✉♥♦s tê♠ ❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ s♦❧✉❝✐♦♥❛r ♣r♦❜❧❡♠❛s✱ ✐♥✈❡st✐✲

❣❛r ❡ ❞❡s❝♦❜r✐r ❛ ♠❡❧❤♦r ❥♦❣❛❞❛✱ r❡✢❡t✐r ❡ ❛♥❛❧✐s❛r ❛s r❡❣r❛s✱ ❡st❛❜❡❧❡❝❡♥❞♦ r❡❧❛çõ❡s

❡♥tr❡ ♦s ❝♦♥❝❡✐t♦s ♠❛t❡♠át✐❝♦s ❡ ♦s ❡❧❡♠❡♥t♦s ❝♦♥st✐t✉✐♥t❡s ❞♦ ❥♦❣♦✳ ◆❡st❡ ❝♦♥t❡①t♦✱

♦ ❛❧✉♥♦✱ ❡❧❛❜♦r❛ s✉❛s ♣ró♣r✐❛s ❡str❛té❣✐❛s ♣❛r❛ r❡s♦❧✈❡r ♦ ♣r♦❜❧❡♠❛✱ ♦✉ s❡❥❛✱ ✈❡♥❝❡r ♦

❥♦❣♦✳ ❉❡ ❛❝♦r❞♦ ❝♦♠ ▼♦✉r❛ (1992)✱ ♦ ❥♦❣♦ ❡ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s sã♦ ❛❜♦r❞❛❞♦s

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

♠❛t❡♠át✐❝♦s✳

❉❡ss❛ ❢♦r♠❛✱ ♦ ❛❧✉♥♦ s❡ ✈❡r ❝♦♠♣❡❧✐❞♦ ❛ ❞❡s❡♥✈♦❧✈❡r ♠❛♥❡✐r❛s ♣ró♣r✐❛s

❡ ❞✐❢❡r❡♥t❡s ❞❡ ❥♦❣❛r ♥❛ ✐♥t❡♥çã♦ ❞❡ r❡s♦❧✈❡r ♦s ♣r♦❜❧❡♠❛s ❡①✐st❡♥t❡s✱ ❡❧❛❜♦r❛♥❞♦✱

❡♥tã♦✱ ♥♦✈♦s ❝♦♥❤❡❝✐♠❡♥t♦s✳ P♦rt❛♥t♦✱ ♦ ❥♦❣♦ ♣❛ss❛ ❛ ❛ss✉♠✐r ✉♠❛ ♣❡rs♣❡❝t✐✈❛ ❞❡

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

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

❛♥❛❧✐s❛❞❛s✱ ❛✈❛❧✐❛❞❛s ❝♦♠ ❡✜❝á❝✐❛✳ ❆ss✐♠✱ ♣♦♥t✉❛ ▼♦✉r❛ ✭1991✮✿

✏❚❡♠♦s ❛❧❣✉♥s ✐♥❞✐❝❛❞♦r❡s q✉❡ ♥♦s ♣❡r♠✐t❡♠ ✐♥❢❡r✐r q✉❡ ❡st❛♠♦s ❝♦♠❡✲

ç❛♥❞♦ ❛ s❛✐r ❞❡ ✉♠❛ ✈✐sã♦ ❞❡ ❥♦❣♦✱ ❝♦♠♦ ♣✉r♦ ♠❛t❡r✐❛❧ ✐♥st✐t✉❝✐♦♥❛❧ ♣❛r❛

✐♥❝♦r♣♦rá✲❧♦ ❛♦ ❡♥s✐♥♦✱ t♦r♥❛♥❞♦✲♦ ♠❛✐s ❧ú❞✐❝♦ ❡ ♣r♦♣✐❝✐❛♥❞♦ ♦ tr❛t❛✲

♠❡♥t♦ ❞♦s ❛s♣❡❝t♦s ❛❢❡t✐✈♦s q✉❡ ❝❛r❛❝t❡r✐③❛♠ ♦ ❡♥s✐♥♦ ❡ ❛ ❛♣r❡♥❞✐③❛❣❡♠

❝♦♠♦ ❛t✐✈✐❞❛❞❡✳ ✧

◆❛ r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s✱ ❢❛③✲s❡ ♥❡❝❡ssár✐❛ ✉♠❛ ♥♦✈❛ ♣♦st✉r❛ ♣❡❞❛✲

❣ó❣✐❝❛ ❞♦ ♣r♦❢❡ss♦r✱ ❡①✐❣✐♥❞♦ ✉♠❛ ❛t✐t✉❞❡ ❞❡ ♠❛✐♦r q✉❡st✐♦♥❛♠❡♥t♦ ❞✐❛♥t❡ ❞❡ ✉♠

♣r♦❜❧❡♠❛✳ ❉❡st❛ ❢♦r♠❛✱ ♦ ♦❜s❡r✈❛❞♦ ♥ã♦ é ♣✉r❛♠❡♥t❡ ❛ r❡♣♦st❛ ❝♦rr❡t❛ ❞♦ ♣r♦❜❧❡♠❛

♣r♦♣♦st♦✱ ♠❛s✱ s♦❜r❡t✉❞♦ ♦ ♣r♦❝❡ss♦ ❞❡ r❡s♦❧✉çã♦ q✉❡ ♣❡r♠✐t❡ ♦ s✉r❣✐♠❡♥t♦ ❞❡ ❞✐✲

❢❡r❡♥t❡s s♦❧✉çõ❡s q✉❡ ♣♦❞❡♠ s❡r ❝♦♠♣❛r❛❞❛s ❡♥tr❡ s✐✳ ➱ ❝♦♥✈❡♥✐❡♥t❡ ❞❡st❛❝❛r q✉❡

r❡s♦❧✈❡r ♣r♦❜❧❡♠❛s ♥ã♦ s✐❣♥✐✜❝❛ s✐♠♣❧❡s♠❡♥t❡ ❝♦♠♣r❡❡♥❞❡r ♦ ♣r♦♣♦st♦ ❡ ❛♣r❡s❡♥t❛r

s♦❧✉çõ❡s✱ ❛♣❧✐❝❛♥❞♦ té❝♥✐❝❛s ❡ ❢ór♠✉❧❛s ❛❞❡q✉❛❞❛s✱ ♠❛s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡✱ ❞❡s♣❡rt❛r

♥♦ ❛❧✉♥♦ ✉♠❛ ❛t✐t✉❞❡ ❞❡ ✐♥✈❡st✐❣❛çã♦ ❡ ❝♦♠♣r❡❡♥sã♦ ❞✐❛♥t❡ ❞♦ q✉❡ ❡stá s❡♥❞♦ ❡①♣❧♦✲

r❛❞♦✳ ❆ss✐♠✱ ❛♣r❡s❡♥t❛r ✉♠❛ r❡s♣♦st❛ ❝♦rr❡t❛✱ ❛❝❡✐tá✈❡❧ ❡ ❝♦♥✈✐♥❝❡♥t❡ ♥ã♦ ❣❛r❛♥t❡

❛ ❛♣r♦♣r✐❛çã♦ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❡♥✈♦❧✈✐❞♦ ♥♦ ♣r♦❜❧❡♠❛ ♣❡❧♦ ❛❧✉♥♦✳ ❙❡♥❞♦ ❛ss✐♠✱

❛❧é♠ ❞❡ ❢♦r♥❡❝❡r r❡s♣♦st❛s✱ é ❢✉♥❞❛♠❡♥t❛❧ t❡st❛r s❡✉s ❡❢❡✐t♦s ❡ ❝♦♠♣❛r❛r ❞✐❢❡r❡♥ç❛s

❞❡ s♦❧✉çã♦✳ ❖s ❛❧✉♥♦s ❞❡✈❡♠ ❡♥①❡r❣❛r r❡s♦❧✉çõ❡s ❛❧t❡r♥❛t✐✈❛s ❡ t❡r ❡①♣❡r✐ê♥❝✐❛ ♥❛

r❡s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ❝♦♠ ♠❛✐s ❞❡ ✉♠❛ s♦❧✉çã♦✳



✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ✷✻

✏❊♥s✐♥❛r ▼❛t❡♠át✐❝❛ é ❞❡s❡♥✈♦❧✈❡r ♦ r❛❝✐♦❝í♥✐♦ ❧ó❣✐❝♦✱ ❡st✐♠✉❧❛r ♦ ♣❡♥✲

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

♠❛s✳ ◆ós✱ ❝♦♠♦ ❡❞✉❝❛❞♦r❡s ♠❛t❡♠át✐❝♦s✱ ❞❡✈❡♠♦s ♣r♦❝✉r❛r ❛❧t❡r♥❛t✐✈❛s

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

❝♦♥✜❛♥ç❛✱ ❛ ♦r❣❛♥✐③❛çã♦✱ ❛ ❝♦♥❝❡♥tr❛çã♦✱ ❡st✐♠✉❧❛♥❞♦ ❛ s♦❝✐❛❧✐③❛çã♦ ❡

❛✉♠❡♥t❛♥❞♦ ❛s ✐♥t❡r❛çõ❡s ❞♦ ✐♥❞✐✈í❞✉♦ ❝♦♠ ♦✉tr❛s ♣❡ss♦❛s ✧✭❖❧✐✈❡✐r❛✱

2007✮✳

❆ss♦❝✐❛❞♦ à ❞✐♠❡♥sã♦ ❧ú❞✐❝❛✱ t❡♠♦s ❛ ❞✐♠❡♥sã♦ ❡❞✉❝❛t✐✈❛ ❞❛ ❛♣❧✐❝❛çã♦

❞♦ ❥♦❣♦✳ ❆ ✉t✐❧✐③❛çã♦ ❞♦ ❥♦❣♦✱ ❝♦♠♦ r❡❝✉rs♦ ❞✐❞át✐❝♦✱ ❢❛✈♦r❡❝❡ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❛

❧✐♥❣✉❛❣❡♠✱ ♦s ❞✐❢❡r❡♥t❡s ♣r♦❝❡ss♦s ❞❡ r❛❝✐♦❝í♥✐♦ ❡ ❞❡ ✐♥t❡r❛çã♦ ❡♥tr❡ ♦s ❛❧✉♥♦s✱ ❥á q✉❡

♥❛ ❡①❡❝✉çã♦ ❞❡ ✉♠❛ ♣❛rt✐❞❛ ❝❛❞❛ ❥♦❣❛❞♦r ♣♦❞❡ ❛❝♦♠♣❛♥❤❛r ♦ tr❛❜❛❧❤♦ ❞♦s ❞❡♠❛✐s✱

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

♠❡s♠♦✳

❆ ❛t✐✈✐❞❛❞❡ ❡♥✈♦❧✈❡♥❞♦ ❥♦❣♦ ♠♦❞✐✜❝❛ ♦ ❛♠❜✐❡♥t❡ ❞❡ s❛❧❛ ❞❡ ❛✉❧❛ ♦♥❞❡

♥❛t✉r❛❧♠❡♥t❡ ❡①✐st❡ ♠❛t❡r✐❛❧ ❞✐❞át✐❝♦ ❡ ❡s❝♦❧❛r ❛❜r❡ ❡s♣❛ç♦ ♣❛r❛ ♦ ♠♦✈✐♠❡♥t♦✱ ❜❛r✉✲

❧❤♦✱ ❛❧❡❣r✐❛ ❡ ❞❡s❝♦♥tr❛çã♦ ❡st✐♠✉❧❛♥❞♦ ❝♦♥❤❡❝✐♠❡♥t♦✱ r❡✢❡①ã♦✱ ♦❜s❡r✈❛çã♦✱ t♦♠❛❞❛

❞❡ ❞❡❝✐sã♦✱ ❛r❣✉♠❡♥t❛çã♦ ❡ ♦r❣❛♥✐③❛çã♦✱ ♦s q✉❛✐s sã♦ ❡str❡✐t❛♠❡♥t❡ r❡❧❛❝✐♦♥❛❞♦s ❛♦

r❛❝✐♦❝í♥✐♦ ❧ó❣✐❝♦✳ P♦r ✐ss♦✱ ❝♦♥❝♦r❞❛♠♦s ❝♦♠ ♦s P❈◆ ✭1997✱ ♣✳36✮ q✉❡ é ✐♠♣♦rt❛♥t❡

q✉❡ ♦s ❥♦❣♦s ❢❛ç❛♠ ♣❛rt❡ ❞❛ ❝✉❧t✉r❛ ❡s❝♦❧❛r✱ ❝❛❜❡♥❞♦ ❛♦ ♣r♦❢❡ss♦r ❛♥❛❧✐s❛r ❡ ❛✈❛❧✐❛r

❛ ♣♦t❡♥❝✐❛❧✐❞❛❞❡ ❡❞✉❝❛t✐✈❛ ❞♦s ❞✐❢❡r❡♥t❡s ❥♦❣♦s ❡ ♦ ❛s♣❡❝t♦ ❝✉rr✐❝✉❧❛r q✉❡ s❡ ❞❡s❡❥❛

❞❡s❡♥✈♦❧✈❡r✱ ✐♥❞❡♣❡♥❞❡♥t❡♠❡♥t❡ ❞♦ ♥í✈❡❧ ❡s❝♦❧❛r q✉❡ ♦ ❛❧✉♥♦ ❡st❡❥❛ ✐♥s❡r✐❞♦✳

❋✉❣✐r ❞♦ tr❛❞✐❝✐♦♥❛❧✐s♠♦ ♥♦ ❡♥s✐♥♦ ♠é❞✐♦ r❡♣r❡s❡♥t❛ ✉♠❛ ❛❧t❡r❛çã♦ ❡s✲

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

♠❛t❡♠át✐❝❛ s❡ t♦r♥❡ ✉♠ s❡r q✉❡ ❜✉sq✉❡ ♥♦✈❛s ❢✉♥❞❛♠❡♥t❛çõ❡s ❜ás✐❝❛s✳ ❊♥tr❡t❛♥t♦✱

❡st❡ ♣r♦❝❡ss♦ ♥ã♦ é ✐♠❡❞✐❛t♦✱ é ♣r♦❣r❡ss✐✈♦ ❡ r❡q✉❡r ♠✉✐t❛ ♣❡rs✐stê♥❝✐❛ ❡ ♣r♦♣ós✐✲

t♦s ❞❡✜♥✐❞♦s✱ ♣♦ré♠ ❞✐❛♥t❡ ❞❡ t❛♥t❛ ❞✐✜❝✉❧❞❛❞❡ é ♣r❡❝✐s♦ ♦✉s❛r✱ ♣❧❛♥❡❥❛r ❞❡ ♥♦✈♦✱

✐♥♦✈❛r ❡ ❛❝r❡❞✐t❛r ♥♦ s❡✉ ♣♦t❡♥❝✐❛❧ ❡ ♥♦ ❞❡ ❝❛❞❛ ❡❞✉❝❛♥❞♦✳ P❛r❛ t❛♥t♦✱ ♦ ♣r♦❢❡ss♦r

♣r❡❝✐s❛ ♠♦❞✐✜❝❛r s✉❛ ♣♦st✉r❛ ♣r♦✜ss✐♦♥❛❧✱ ❛✜♥❛❧ ❤á ✉♠❛ ❡♥♦r♠❡ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s

❛✉❧❛s ❡①♣♦s✐t✐✈❛s ❡ ❛s ❛✉❧❛s ❜❛s❡❛❞❛s ❡♠ ❥♦❣♦s✳ ➚ ♣r✐♥❝í♣✐♦✱ ❡♥❝♦♥tr❛rá ❞✐✜❝✉❧❞❛❞❡

❡ ♠✉✐t❛ r❡s✐stê♥❝✐❛✱ ❝♦♥t✉❞♦ é ♣r❡❝✐s♦ ♦r✐❡♥t❛r ♦s ❡❞✉❝❛♥❞♦s ♣❛r❛ ❛ ♥♦✈❛ ♣r♦♣♦st❛

❞❡ ❡st✉❞♦✱ ❞❡s♣❡rt❛♥❞♦✲❧❤❡s ❛ r❡s♣♦♥s❛❜✐❧✐❞❛❞❡ ❡ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ♦r❣❛♥✐③❛çã♦ ♣❛r❛

❛ ♥♦✈❛ ♠❡t♦❞♦❧♦❣✐❛✳



✶✳✸ ❖s ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ✷✼

✏P♦r ♠❡✐♦ ❞❡ ❛t✐✈✐❞❛❞❡s ❧ú❞✐❝❛s✱ q✉❡ ♣r♦♣♦r❝✐♦♥❡♠ ♣r❛③❡r ❡ ♣❛rt✐❝✐✲

♣❛çã♦✱ ♦ ❛❧✉♥♦ é ♠♦t✐✈❛❞♦ ❛ ❞❡s❡♥✈♦❧✈❡r s✉❛s ♣ró♣r✐❛s ❛çõ❡s✱ ♦✉ s❡❥❛✱

❛❣✐r ❞✐❛♥t❡ ❞❡ ♥♦✈❛s ❝✐r❝✉♥stâ♥❝✐❛s✱ ♦ q✉❡ r❡♣r❡s❡♥t❛ ✉♠ ❡st❛❞♦ ❞❡ ❛✉✲

t♦❝♦♥tr♦❧❡ ❡ ❛♣r❡♥❞✐③❛❣❡♠✳ ❈♦♥t✉❞♦✱ ♦ ❡♥s✐♥♦ ❞❛ ♠❛t❡♠át✐❝❛✱ ❡♠ s❛❧❛

❞❡ ❛✉❧❛✱ ♣♦❞❡ ❛ss✉♠✐r ✉♠❛ ♣♦st✉r❛ ❝♦♥str✉t✐✈✐st❛✱ ♦♥❞❡ ♦ ❡❞✉❝❛❞♦r ❡

♦ ❡❞✉❝❛♥❞♦ ♣♦ss❛♠ ✐♥t❡r❛❣✐r ❡♠ ❜✉s❝❛ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦✑✭●✐❛♥❝❛t❡r✐♥♦✱

✷✵✵✾✮✳



✷✽

✷ ❈♦♥t❡ú❞♦s tr❛❜❛❧❤❛❞♦s ♥❛ ●❡♦♠❡tr✐❛

❆♥❛❧ít✐❝❛

◆❡st❡ ❝❛♣ít✉❧♦ é ❛♣r❡s❡♥t❛❞♦ ♦s ❛s♣❡❝t♦s ❣❡r❛✐s ❞♦s ❝♦♥t❡ú❞♦s tr❛t❛❞♦s

♥❛s ❡①♣❡r✐ê♥❝✐❛s ♥❛rr❛❞❛s ♥❡st❡ tr❛❜❛❧❤♦✳

❉✐✈❡rs♦s ❛✉t♦r❡s ❝♦♥s✐❞❡r❛♠ ♦ ✐♥í❝✐♦ ❞♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛

❝♦♠♦ ✉♠ ❞♦s ♠❛✐♦r❡s ♣r♦❣r❡ss♦s ❞❛ ♠❛t❡♠át✐❝❛✳ ❆ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛ ♦✉ ❣❡♦♠❡tr✐❛

❝♦♠ ❝♦♦r❞❡♥❛❞❛s t❡♠ ❡♥tr❡ s✉❛s ❝❛r❛❝t❡ríst✐❝❛s ❛ r❡❛❧✐③❛çã♦ ❞❡ ❝♦♥❡①õ❡s ❡♥tr❡ ❛

❣❡♦♠❡tr✐❛ ❡ ❛ á❧❣❡❜r❛✱ ♣❡r♠✐t✐♥❞♦ ✐♥t❡r♣r❡t❛çõ❡s ❣❡♦♠étr✐❝❛s ❞❡ ❢❛t♦s ❛❧❣é❜r✐❝♦s ❡

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

s♦❧✉çõ❡s ❞❡ ✉♠ s✐st❡♠❛ ❧✐♥❡❛r ❞❡ ❞✉❛s ✐♥❝ó❣♥✐t❛s ♣♦r ♠❡✐♦ ❞❡ r❡t❛s ❡♠ ✉♠ ♣❧❛♥♦✱ ♦✉

❡♥tã♦✱ r❡♣r❡s❡♥t❛r ♣♦r ♠❡✐♦ ❞❡ ✉♠❛ ❡q✉❛çã♦ ✉♠❛ ✜❣✉r❛ ♥♦ ♣❧❛♥♦ R
2 ♦✉ ♥♦ ❡s♣❛ç♦

R
3✳

◆ã♦ ❤á ❝♦♥s❡♥s♦ s♦❜r❡ q✉❛♥❞♦ s❡ ❞❡✉ ✐♥í❝✐♦ ❛♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧í✲

t✐❝❛✳ ❊♥q✉❛♥t♦ ❛❧❣✉♥s ❤✐st♦r✐❛❞♦r❡s ❞❡❢❡♥❞❡♠ q✉❡ ♣rát✐❝❛s q✉❡ ❧❡✈❛♠ ❛ ❡ss❡ r❛♠♦ ❞❛

♠❛t❡♠át✐❝❛ ❥á ❡r❛♠ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❞❡ ❣r❡❣♦s✱ ❡❣í♣❝✐♦s ❡ r♦♠❛♥♦s✱ ♦✉tr♦s ❝r❡❞✐t❛♠

❛♦s ❢r❛♥❝❡s❡s ❘❡♥é ❉❡s❝❛rt❡s ❡ P✐❡rr❡ ❞❡ ❋❡r♠❛t✱ ♦ ❡st✉❞♦ s✐st❡♠át✐❝♦ ❞❡ss❛ ár❡❛

❞❡ ❝♦♥❤❡❝✐♠❡♥t♦✳ P♦r ✈♦❧t❛ ❞❡ 300 ❛♥♦s ❛✳❈✱ ❊✉❝❧✐❞❡s ❞❡ ❆❧❡①❛♥❞r✐❛ s✐st❡♠❛t✐③♦✉

❛ ❣❡♦♠❡tr✐❛ ❡♠ s✉❛ ♦❜r❛ ❖s ❊❧❡♠❡♥t♦s✱ q✉❡ é ❛ ❜❛s❡ ♣❛r❛ ♦s ❡st✉❞♦s ❣❡♦♠étr✐❝♦s

❛té ♦s ❞✐❛s ❛t✉❛✐s✳ ❆ á❧❣❡❜r❛ ✐♥✐❝✐♦✉ ❝♦♠ ♦s ❡st✉❞♦s ❞❡ ❉✐♦❢❛♥t♦✱ ♣♦r ✈♦❧t❛ ❞❡ 300

❛♥♦s ❞❡♣♦✐s ❞❡ ❈r✐st♦ ❡ ❝✉❧♠✐♥♦✉ ❝♦♠ ❆❧✲❑❤♦✇❛r✐③♠✐✱ 800 ❛♥♦s ❞❡♣♦✐s ❞❡ ❈r✐st♦✱

❝♦♠ s✉❛ ♦❜r❛ ❆❧❣❡❜r❛❡ ✭ ❆❧✲❏❛❜r ✮✳ ❈♦♥t✉❞♦ ♥ã♦ ❡①✐st✐❛ ✉♠❛ s✐♠❜♦❧♦❣✐❛ ❛❞❡q✉❛❞❛

♣❛r❛ r❡♣r❡s❡♥t❛r ✉♠❛ ❡①♣r❡ssã♦ ❛❧❣é❜r✐❝❛✳

◆♦ sé❝✉❧♦ XV II✱ P✐❡rr❡ ❞❡ ❋❡r♠❛t✭ 1601− 1665 ✮ ❞❡s❝♦❜r✐✉ ❛s ❡q✉❛çõ❡s

❞❛ r❡t❛✱ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✱ ❡ ❛s ❡q✉❛çõ❡s ♠❛✐s s✐♠♣❧❡s ❞❛ ❡❧✐♣s❡✱ ♣❛rá❜♦❧❛ ❡ ❞❛

❤✐♣ér❜♦❧❡✱ tr❛❜❛❧❤❛✈❛ ♣❛r❛❧❡❧❛♠❡♥t❡ ❡ ✐♥❞❡♣❡♥❞❡♥t❡♠❡♥t❡ ❞❡ ❉❡s❝❛rt❡s✳

❘❡♥é ❉❡s❝❛rt❡s✭1596− 1650✮✱ ❝♦♥t❡♠♣♦râ♥❡♦ ❞❡ ❋❡r♠❛t✱ ♦ s✉♣❡r♦✉ ♣❡❧❛

✉t✐❧✐③❛çã♦ ❞❡ ✉♠❛ ♥♦t❛çã♦ ❛❧❣é❜r✐❝❛ ♠❛✐s ♣rát✐❝❛✳ ❆ ♠❛✐♦r ❝♦♥tr✐❜✉✐çã♦ ❞❡ ❉❡s❝❛rt❡s

❢♦✐ ♣✉❜❧✐❝❛❞❛ ❡♠ s✉❛ ❢❛♠♦s❛ ♦❜r❛✱ ❉✐s❝✉rs♦ ❙♦❜r❡ ♦ ♠ét♦❞♦ ✱ ❞❛t❛❞❛ ❞❡ 1637✳



✷✳✶ ❙✐st❡♠❛ ❝❛rt❡s✐❛♥♦ ♦rt♦❣♦♥❛❧ ✷✾

❊st❛ ♦❜r❛ ❢✉♥❞❛ ♦ r❛❝✐♦♥❛❧✐s♠♦ ♠♦❞❡r♥♦✱ ❞❡❢❡♥❞❡ ♦ ✉s♦ ❞❛ r❛③ã♦ ♠❛t❡♠át✐❝❛ ♥❛

❝♦♥❞✉çã♦ ❞❛s ❝✐ê♥❝✐❛s✱ ❡♠ ❞❡tr✐♠❡♥t♦ ❞❛s ♣rát✐❝❛s ♣✉r❛♠❡♥t❡ ❡①♣❡r✐♠❡♥t❛✐s ❡ ❛✜r♠❛

q✉❡ t♦❞♦s ♦s ❤♦♠❡♥s tê♠✱ ♣♦r ♥❛t✉r❡③❛✱ ❛ ♠❡s♠❛ r❛③ã♦ ❡ ❛ ❝❛♣❛❝✐❞❛❞❡ ❞❡ ♣❡♥s❛r

❝♦♠ ❧ó❣✐❝❛✳ ❆ ♠á①✐♠❛ ✧P❡♥s♦✱ ❧♦❣♦ ❡①✐st♦ ✧✱ q✉❡ ❉❡s❝❛rt❡s ❢♦r♠✉❧♦✉ ♥♦ ❧✐✈r♦✱ s❡

t♦r♥♦✉ ✉♠❛ ❞❛s ♠❛✐s ❝é❧❡❜r❡s ❞❛ ✜❧♦s♦✜❛✱ ✈❛❧❡♥❞♦ ❝✐t❛çõ❡s ❛té ♦s ❞✐❛s ❞❡ ❤♦❥❡✳

❉✐s❝✉rs♦ s♦❜r❡ ♦ ♠ét♦❞♦ ❡r❛ ❛❝♦♠♣❛♥❤❛❞❛ ❞❡ três ❛♣ê♥❞✐❝❡s✱ s❡♥❞♦ q✉❡ ♦ ú❧t✐♠♦

❞❡❧❡s✱ ✐♥t✐t✉❧❛❞♦ ▲❛ ●❡♦♠étr✐❡✱ ❛♣r❡s❡♥t❛ ❛s ✐❞❡✐❛s q✉❡ ❢✉♥❞❛♠❡♥t❛r❛♠ ♦ ❡st✉❞♦

❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

✷✳✶ ❙✐st❡♠❛ ❝❛rt❡s✐❛♥♦ ♦rt♦❣♦♥❛❧

❖ ❙✐st❡♠❛ ❝❛rt❡s✐❛♥♦ ♦rt♦❣♦♥❛❧ é ❝♦♥st✐t✉í❞♦ ♣♦r ❞♦✐s ❡✐①♦s x ❡ y✱ ♣❡r♣❡♥✲

❞✐❝✉❧❛r❡s ❡♥tr❡ s✐✳ ❖ ❡✐①♦ ❤♦r✐③♦♥t❛❧ é ♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ✭❡✐①♦ Ox✮ ❡ ♦ ❡✐①♦ ✈❡rt✐❝❛❧

é ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s ✭❡✐①♦ Oy✮✳ ❖ ♣❧❛♥♦ q✉❡ ❝♦♥té♠ Ox ❡ Oy é ❞❡♥♦♠✐♥❛❞♦ ❞❡

♣❧❛♥♦ ❝❛rt❡s✐❛♥♦✳

❋✐❣✉r❛ ✷✳✶✿ ❙✐st❡♠❛ ❝❛rt❡s✐❛♥♦ ♦rt♦❣♦♥❛❧

✷✳✷ ◗✉❛❞r❛♥t❡s

❖ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ❡ ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s ❞❡♥♦♠✐♥❛❞♦s ❡✐①♦s ❝♦♦r❞❡✲

♥❛❞♦s✱ ✐♥t❡rs❡❝t❛♠ ♥❛ ♦r✐❣❡♠ ❢♦r♠❛♥❞♦ q✉❛tr♦ r❡❣✐õ❡s ❞✐st✐♥t❛s ❞❡♥♦♠✐♥❛❞❛s q✉❛✲

❞r❛♥t❡s✳ ❆ ❝♦♥t❛❣❡♠ ❞♦s q✉❛❞r❛♥t❡s é ❢❡✐t❛ ♥♦ s❡♥t✐❞♦ ❛♥t✐✲❤♦rár✐♦✱ ❛ ❝♦♥t❛r ❞♦

q✉❛❞r❛♥t❡ ❝♦rr❡s♣♦♥❞❡♥t❡ ❛♦s ♣❛r❡s q✉❡ ♣♦ss✉❡♠ ❛♠❜❛s ❛s ❝♦♦r❞❡♥❛❞❛s ♣♦s✐t✐✈❛s✳

❖❜s❡r✈❛çã♦ ✷✳✷✳✶✳ ✿
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❋✐❣✉r❛ ✷✳✷✿ ❖s q✉❛❞r❛♥t❡s

• ➚ ❞✐r❡✐t❛ ❞♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s✱ t❡♠♦s ❛ ♣❛rt❡ ♣♦s✐t✐✈❛ ❞♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

✭s❡♠✐❡✐①♦ ♣♦s✐t✐✈♦ ❞❛s ❛❜s❝✐ss❛s✮ ❡ à ❡sq✉❡r❞❛✱ t❡♠♦s ❛ ♣❛rt❡ ♥❡❣❛t✐✈❛ ❞♦ ❡✐①♦

❞❛s ❛❜s❝✐ss❛s ✭s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s ❛❜s❝✐ss❛s✮✳

• ❆❝✐♠❛ ❞♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s✱ t❡♠♦s ❛ ♣❛rt❡ ♣♦s✐t✐✈❛ ❞♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s

✭s❡♠✐✲❡✐①♦ ♣♦s✐t✐✈♦ ❞❛s ♦r❞❡♥❛❞❛s✮ ❡ ❛❜❛✐①♦✱ t❡♠♦s ❛ ♣❛rt❡ ♥❡❣❛t✐✈❛ ❞♦ ❡✐①♦

❞❛s ♦r❞❡♥❛❞❛s ✭s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s ♦r❞❡♥❛❞❛s✮

✷✳✸ P❛r❡s ❖r❞❡♥❛❞♦s

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

tr❛ç❛r ✉♠❛ r❡t❛ ♣❛r❛❧❡❧❛ ❛♦ ❡✐①♦ y ♣❛ss❛♥❞♦ ♣♦r xP ❡ ✉♠❛ r❡t❛ ♣❛r❛❧❡❧❛ ❛♦ ❡✐①♦ Ox

♣❛ss❛♥❞♦ ♣♦r yP ✱ ❛ ✐♥t❡rs❡❝çã♦ ❞❡st❛s r❡t❛s r❡♣r❡s❡♥t❛ ❣r❛✜❝❛♠❡♥t❡ ♦ ♣❛r ♦r❞❡♥❛❞♦

P (xP , yP )✳

✷✳✸✳✶ Pr♦♣r✐❡❞❛❞❡s ❞♦s P❛r❡s ❖r❞❡♥❛❞♦s

P❛r ♦r❞❡♥❛❞♦ ♥♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s✳

❯♠ ♣❛r ♦r❞❡♥❛❞♦ ♣❡rt❡♥❝❡♥t❡ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ❛♣r❡s❡♥t❛ ♦r❞❡♥❛❞❛ ♥✉❧❛✳

❆ss✐♠✱ ♣❛r❛ t♦❞♦ xP ✱ ♦ ♣♦♥t♦ (xP , 0) ♣❡rt❡♥❝❡ ❛♦ ❡✐①♦ Ox✱ s❡ xP > 0 ❡stá

❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♣♦s✐t✐✈♦ ❞❛s ❛❜s❝✐ss❛s✱ s❡ xP < 0✱ ❡stá ❧♦❝❛❧✐③❛❞♦ ♥♦

s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s ❛❜s❝✐ss❛s✳
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❋✐❣✉r❛ ✷✳✸✿ P❛r ♦r❞❡♥❛❞♦

❊①❡♠♣❧♦ ✷✳✸✳✶✳ ❖ ♣❛r ♦r❞❡♥❛❞♦ (3, 0) ❡stá ❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♣♦s✐t✐✈♦

❞❛s ❛❜s❝✐ss❛s ❡ ♦ ♣❛r ♦r❞❡♥❛❞♦ (−3, 0) ❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s

❛❜s❝✐ss❛s✳

P❛r ♦r❞❡♥❛❞♦ ♥♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s✳

❯♠ ♣❛r ♦r❞❡♥❛❞♦ ♣❡rt❡♥❝❡♥t❡ ❛♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s ❛♣r❡s❡♥t❛ ❛❜s❝✐ss❛ ♥✉❧❛✳

❆ss✐♠✱ ♣❛r❛ t♦❞♦ yP ✱ ♦ ♣♦♥t♦ (0, yp) ♣❡rt❡♥❝❡ ❛♦ ❡✐①♦ Oy✱ s❡ yP > 0 ❡stá

❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♣♦s✐t✐✈♦ ❞❛s ♦r❞❡♥❛❞❛s✱ s❡ yP < 0✱ ❡stá ❧♦❝❛❧✐③❛❞♦ ♥♦

s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s ♦r❞❡♥❛❞❛s✳

❊①❡♠♣❧♦ ✷✳✸✳✷✳ ❖ ♣❛r ♦r❞❡♥❛❞♦ (0, 3) ❡stá ❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♣♦s✐t✐✈♦

❞❛s ♦r❞❡♥❛❞❛s ❡ ♦ ♣❛r ♦r❞❡♥❛❞♦ (0,−3) ❧♦❝❛❧✐③❛❞♦ ♥♦ s❡♠✐❡✐①♦ ♥❡❣❛t✐✈♦ ❞❛s

♦r❞❡♥❛❞❛s✳

P❛r ♦r❞❡♥❛❞♦ ♥❛ ❜✐ss❡tr✐③ ❞♦s q✉❛❞r❛♥t❡s í♠♣❛r❡s ✭❇◗■✮✳

❚♦❞♦ ♣❛r ♦r❞❡♥❛❞♦ ❧♦❝❛❧✐③❛❞♦ ♥❛ ❜✐ss❡tr✐③ ❞♦s q✉❛❞r❛♥t❡s í♠♣❛r❡s ❛♣r❡s❡♥t❛

❛❜s❝✐ss❛ ✐❣✉❛❧ ❛ ♦r❞❡♥❛❞❛ ❡ ✈✐❝❡✲✈❡rs❛✳

❊①❡♠♣❧♦ ✷✳✸✳✸✳ ❖s ♣❛r❡s ♦r❞❡♥❛❞♦s (3, 3) ❡ (1, 1) sã♦ ♣❛r❡s ❞♦ ♣r✐♠❡✐r♦ q✉❛✲

❞r❛♥t❡ ❧♦❝❛❧✐③❛❞♦s ♥❛ BQI ❡ ♦s ♣❛r❡s (−3,−3) ❡ (−1,−1) sã♦ ♣❛r❡s ❞♦ t❡r❝❡✐r♦

q✉❛❞r❛♥t❡ ❧♦❝❛❧✐③❛❞♦s ♥❛ BQI ✳

P❛r ♦r❞❡♥❛❞♦ ♥❛ ❜✐ss❡tr✐③ ❞♦s q✉❛❞r❛♥t❡s ♣❛r❡s ✭❇◗P✮✳
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❚♦❞♦ ♣❛r ♦r❞❡♥❛❞♦ ❧♦❝❛❧✐③❛❞♦ ♥❛ ❜✐ss❡tr✐③ ❞♦s q✉❛❞r❛♥t❡s ♣❛r❡s ❛♣r❡s❡♥t❛ ❛❜s✲

❝✐ss❛ ♦♣♦st❛ ❛ ♦r❞❡♥❛❞❛ ❡ ✈✐❝❡✲✈❡rs❛✳

❊①❡♠♣❧♦ ✷✳✸✳✹✳ ❖s ♣❛r❡s ♦r❞❡♥❛❞♦s (−3, 3) ❡ (−1, 1) sã♦ ♣❛r❡s ❞♦ s❡❣✉♥❞♦

q✉❛❞r❛♥t❡ ❧♦❝❛❧✐③❛❞♦s ♥❛ BQP ❡ ♦s ♣❛r❡s (3,−3) ❡ (1,−1) sã♦ ♣❛r❡s ❞♦ q✉❛rt♦

q✉❛❞r❛♥t❡ ❧♦❝❛❧✐③❛❞♦s ♥❛ BQP ✳

✷✳✹ ❊st✉❞♦ ❞♦ P♦♥t♦

✷✳✹✳✶ ❉✐stâ♥❝✐❛ ❡♥tr❡ ❞♦✐s P♦♥t♦s

❉❛❞♦s ❞♦✐s ♣♦♥t♦s ❞✐st✐♥t♦s ❆ ❡ ❇ ❞♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦✱ ❞❡♥♦♠✐♥❛✲s❡

❞✐stâ♥❝✐❛ ❡♥tr❡ ❡❧❡s ❛ ♠❡❞✐❞❛ ❞♦ s❡❣♠❡♥t♦ ❞❡ r❡t❛ q✉❡ t❡♠ ♦s ❞♦✐s ♣♦♥t♦s ♣♦r ❡①✲

tr❡♠✐❞❛❞❡s✳ ■♥❞✐❝❛r❡♠♦s ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❆ ❡ ❇ ♣♦r d (A,B)✳

✶✳ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s✳

❋✐❣✉r❛ ✷✳✹✿ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

❆ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❆ ❡ ❇ é ❞❛❞♦ ♣❡❧♦ ♠ó❞✉❧♦ ❞❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ❛❜s❝✐ss❛s ❞❡

❆ ❡ ❇✱ ✐st♦ é✿

d (A,B) = |xA − xB|

✷✳ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s✳

❆ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❆ ❡ ❇ é ❞❛❞♦ ♣❡❧♦ ♠ó❞✉❧♦ ❞❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ♦r❞❡♥❛❞❛s

❞❡ ❆ ❡ ❇✱ ✐st♦ é✿
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❋✐❣✉r❛ ✷✳✺✿ ❖ s❡❣♠❡♥t♦ ❆❇ é ♣❛r❛❧❡❧♦ ❛♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s

d (A,B) = |yA − yB|

✸✳ ❖ s❡❣♠❡♥t♦ ❆❇ ♥ã♦ é ♣❛r❛❧❡❧♦ ❛ ♥❡♥❤✉♠ ❞♦s ❡✐①♦s ♦r❞❡♥❛❞♦s✳

❋✐❣✉r❛ ✷✳✻✿ ❖ s❡❣♠❡♥t♦ ❆❇ ♥ã♦ é ♣❛r❛❧❡❧♦ ❛ ♥❡♥❤✉♠ ❞♦s ❡✐①♦s ♦r❞❡♥❛❞♦s

❆♣❧✐❝❛♥❞♦ ♦ t❡♦r❡♠❛ ❞❡ P✐tá❣♦r❛s ❛♦ tr✐â♥❣✉❧♦ APB✱ t❡♠♦s✿

d2 (A,B) = d2 (A,P ) + d2 (B,P )

= (|xA − xB|)2 + (|xA − xB|)2

= (xA − xB)
2 + (xA − xB)

2.
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▲♦❣♦✱

d (A,B) =

√

(xA − xB)
2 + (yA − yB)

2

P♦❞❡♠♦s ♦❜s❡r✈❛r ❛✐♥❞❛ q✉❡✱ ❝♦♠♦ (xA − xB)
2 = (xB − xA)

2 ❡ (yA − yB)
2 =

(yB − yA)
2✱ ❛ ♦r❞❡♠ ❞❛s ❞✐❢❡r❡♥ç❛s q✉❡ ❛♣❛r❡❝❡♠ ♥♦ r❛❞✐❝❛♥❞♦ ♥ã♦ ✐♠♣♦rt❛✳

❆ss✐♠✱ ♣♦❞❡✲s❡ ❡s❝r❡✈❡r✱ t❛♠❜é♠ ✿

d (A,B) =
√

(∆x)2 + (∆y)2

❝♦♠♦ ∆x r❡♣r❡s❡♥t❛♥❞♦ ❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ❛❜s❝✐ss❛s ❞♦s ♣♦♥t♦s✱ ❡ ∆y✱ ❛

❞✐❢❡r❡♥ç❛ ❡♥tr❡ ❛s ♦r❞❡♥❛❞❛s ❞♦s ♣♦♥t♦s✳

❊①❡♠♣❧♦ ✷✳✹✳✶✳ ❈❛❧❝✉❧❛r ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ♦s ♣♦♥t♦s A(−4, 3) ❡ B(2,−5)✳

❙♦❧✉çã♦ ✿

d (A,B) =

√

(xA − xB)
2 + (yA − yB)

2

=
√

(−4− 2)2 + (3− (−5))2

=
√

(−4− 2)2 + (3 + 5)2

=
√

(−6)2 + (8)2

=
√
36 + 64

=
√
100

= 10.

✷✳✹✳✷ P♦♥t♦ ♠é❞✐♦ ❞❡ ✉♠ s❡❣♠❡♥t♦

❉❡✜♥✐çã♦ ✷✳✹✳✶✳ P♦♥t♦ q✉❡ ❞✐✈✐❞❡ ♦ s❡❣♠❡♥t♦ ❡♠ ❞✉❛s ♣❛rt❡s ✐❣✉❛✐s✳

❆s ❝♦♦r❞❡♥❛❞❛s ❞♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡ ✉♠ s❡❣♠❡♥t♦ ❞❡ r❡t❛ ❞♦ ♣❧❛♥♦ sã♦ ❛s

♠é❞✐❛s ❛r✐t♠ét✐❝❛s ❞❛s ❝♦♦r❞❡♥❛❞❛s ❞♦s ❡①tr❡♠♦s ❞❡st❡ s❡❣♠❡♥t♦✳

❉❡♠♦♥str❛çã♦✳ ❙❡❥❛♠ A(xA, yA), B(xB, yB) ♣♦♥t♦s ❛r❜✐trár✐♦s ❞♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦

❡ M(xM , yM) s❡✉ ♣♦♥t♦ ♠é❞✐♦✳ ❆ss✐♠✱ ♣♦r ❤✐♣ót❡s❡✱ é ✈á❧✐❞❛ ❛ s❡❣✉✐♥t❡ r❡❧❛çã♦

AM

MB
= 1.
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❋✐❣✉r❛ ✷✳✼✿ P♦♥t♦ ♠é❞✐♦ ❞❡ ✉♠ s❡❣♠❡♥t♦

❆❞❡♠❛✐s✱ ♣❡❧♦ t❡♦r❡♠❛ ❞❡ ❚❛❧❡s✱ é ❢á❝✐❧ ✈❡r✐✜❝❛r q✉❡

AM

MB
=

xM − xA

xB − xM

=
yM − yA
yB − xM

= 1,

xM − xA

xB − xM

= 1 ❡
yM − yA
yB − xM

= 1,

✐st♦ é✱

xM − xA = xB − xM ❡ yM − xA = yB − xM ,

♦ q✉❡ ♥♦s ❞✐③ q✉❡ ✿

xM =
xA + xB

2
❡ yM =

yA + yB
2

.

P♦rt❛♥t♦✱ ♦ ♣♦♥t♦ ♠é❞✐♦ é ❞❛❞♦ ♣♦r M = (xM , yM)✳

❊①❡♠♣❧♦ ✷✳✹✳✷✳ ❖❜t❡r ♦ ♣♦♥t♦ ♠é❞✐♦ ❞♦ s❡❣♠❡♥t♦ ❆❇ ❞❡ ❡①tr❡♠✐❞❛❞❡s A(3,−1)

❡ B(−7, 11)✳

❙♦❧✉çã♦ ✿

xM =
xA + xB

2
=

3 + (−7)

2
=

3− 7

2
=

−4

2
= −2

yM =
yA + yB

2
=

−1 + 11

2
=

10

2
= 5

❊♥tã♦ M = (−2, 5)✳
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✷✳✹✳✸ ▼❡❞✐❛♥❛ ❡ ❜❛r✐❝❡♥tr♦ ❞❡ ✉♠ tr✐â♥❣✉❧♦

❊♠ ✉♠ tr✐â♥❣✉❧♦✱ ❛s ♠❡❞✐❛♥❛s ❝♦rr❡s♣♦♥❞❡♠ ❛♦s s❡❣♠❡♥t♦s ❞❡ r❡t❛ ❝✉✲

❥❛s ❡①tr❡♠✐❞❛❞❡s sã♦ ♦ ♣♦♥t♦ ❞❡ ✉♠ ❞♦s ❧❛❞♦s ❡ ♦ ✈ért✐❝❡ ♦♣♦st♦ ❛ ❡ss❡ ❧❛❞♦✳ ❆s

três ♠❡❞✐❛♥❛s ❞♦ tr✐â♥❣✉❧♦ s❡ ❝r✉③❛♠ ❡♠ ✉♠ ú♥✐❝♦ ♣♦♥t♦ ❞❡♥♦♠✐♥❛❞♦ ❜❛r✐❝❡♥tr♦

❡ s✐♠❜♦❧✐③❛❞♦ ♣♦r G✳ ❖ ❜❛r✐❝❡♥tr♦ ❞✐✈✐❞❡ ❝❛❞❛ ♠❡❞✐❛♥❛ ❡♠ ❞♦✐s s❡❣♠❡♥t♦s✱ s❡♥❞♦

q✉❡ ❛q✉❡❧❡ ❝✉❥❛s ❡①tr❡♠✐❞❛❞❡s sã♦ ♦ ✈ért✐❝❡ ❞♦ tr✐â♥❣✉❧♦ ❡ ♦ ❜❛r✐❝❡♥tr♦ t❡♠ ♦ ❞♦❜r♦

❞♦ ❝♦♠♣r✐♠❡♥t♦ ❞♦ ♦✉tr♦ s❡❣♠❡♥t♦✱ ❞♦ ❜❛r✐❝❡♥tr♦ ❛♦ ♣♦♥t♦ ♠é❞✐♦ ❞♦ ❧❛❞♦ ♦♣♦st♦ ❛

❡ss❡ ✈ért✐❝❡✳

◆♦ tr✐â♥❣✉❧♦ ❆❇❈ ❛♣r❡s❡♥t❛❞♦✱ t❡♠♦s AG = 2GMa✱ BG = 2GMb ❡

CG = 2GMc✳

❉❛❞♦s três ♣♦♥t♦s ♥ã♦ ❝♦❧✐♥❡❛r❡s A(xA, yA)✱ B(xB, yB) ❡ C(xC , yC)✱ ♣♦✲

❞❡♠♦s ❞❡t❡r♠✐♥❛r ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ❜❛r✐❝❡♥tr♦ G ❞♦ tr✐â♥❣✉❧♦ ABC✳

❋✐❣✉r❛ ✷✳✽✿ ❇❛r✐❝❡♥tr♦ ❞❡ ✉♠ tr✐â♥❣✉❧♦

❙❡ ▼ é ♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡ AB✱ t❡♠♦s M =

(
xA + xB

2
,
yA + yB

2

)

✱ ♦✉ s❡❥❛✱

xM =
xA + xB

2
❡ yM =

yA + yB
2

✳ ❆❧é♠ ❞✐ss♦✱ ❞❛ ♣r♦♣r✐❡❞❛❞❡ ❛♣r❡s❡♥t❛❞❛✱ t❡♠♦s

q✉❡ CG❂2GMc✱ ♦✉ s❡❥❛✱ xC − xG = 2(xG − xM) ❡ yC − yG = 2(yG − yM)✳

❆ss✐♠✱ s❡❣✉❡ q✉❡✿
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• xC − xG = 2(xG − xMc) ⇒ xC − xG = 2xG − 2xMc ⇒ 2xMc + xC = 3xG ⇒
2(
xA + xB

2
) + xC = 3xG ⇒ xA + xB + xC = 3xG ⇒ xC =

xA + xB + xC

3

• ❉❛ ♠❡s♠❛ ❢♦r♠❛ ♣❛r❛ ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s✱ t❡♠♦s✿ yC =
yA + yB + yC

3
.

❆ss✐♠✱ ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ❜❛r✐❝❡♥tr♦ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ❆❇❈ é ❞❛❞❛ ♣♦r✿

G

(
xA + xB + xC

3
,
yA + yB + yC

3

)

,

✐st♦ é✱ ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ❜❛r✐❝❡♥tr♦ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ABC ❝♦rr❡s♣♦♥❞❡♠ às ♠é❞✐❛s

❛r✐t♠ét✐❝❛s ❞❛s ❝♦♦r❞❡♥❛❞❛s ❞♦s ✈ért✐❝❡s A✱ B ❡ C✳

✷✳✹✳✹ ❈♦♥❞✐çã♦ ❞❡ ❛❧✐♥❤❛♠❡♥t♦ ❞❡ três ♣♦♥t♦s

◗✉❛♥❞♦ três ♦✉ ♠❛✐s ♣♦♥t♦s ❡stã♦ ❛❧✐♥❤❛❞♦s✱ ♦✉ s❡❥❛✱ q✉❛♥❞♦ é ♣♦ssí✈❡❧

❝♦♥str✉✐r ✉♠❛ r❡t❛ ♣❛ss❛♥❞♦ ♣♦r ❡❧❡s✱ ❞✐③❡♠♦s q✉❡ ❡ss❡s ♣♦♥t♦s sã♦ ❝♦❧✐♥❡❛r❡s✳

❆ ♣❛rt✐r ❞❛s ❝♦♦r❞❡♥❛❞❛s ❞❡ três ♣♦♥t♦s✱ é ♣♦ssí✈❡❧ ✈❡r✐✜❝❛r s❡ ❡❧❡s sã♦ ❝♦❧✐♥❡❛r❡s✳

P❛r❛ ✐ss♦✱ ❝♦♥s✐❞❡r❡ ♦s ♣♦♥t♦s A(xA, yA), B(xB, yB✮ ❡ C(xC , yC)✱ ✐♥❞✐❝❛❞♦s ♥♦ ♣❧❛♥♦

❝❛rt❡s✐❛♥♦✳

❋✐❣✉r❛ ✷✳✾✿ ❈♦♥❞✐çã♦ ❞❡ ❛❧✐♥❤❛♠❡♥t♦ ❞❡ três ♣♦♥t♦s

❙❡ A✱ B ❡ C sã♦ ❝♦❧✐♥❡❛r❡s✱ s❡❣✉♥❞♦ ♦ ❚❡♦r❡♠❛ ❞❡ ❚❛❧❡s✶✿

• AB

AC
=

xB − xA

xC − xA

✶❉❡ ❛❝♦r❞♦ ❝♦♠ ♦ ❚❡♦r❡♠❛ ❞❡ ❚❛❧❡s✱ s❡ ❞✉❛s r❡t❛s tr❛♥s✈❡rs❛✐s sã♦ ❝♦rt❛❞❛s ♣♦r ✉♠ ❢❡✐①❡ ❞❡

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

é ✐❣✉❛❧ à r❛③ã♦ ❡♥tr❡ ♦s s❡❣♠❡♥t♦s ❝♦rr❡s♣♦♥❞❡♥t❡s ❞❛ ♦✉tr❛ tr❛♥s✈❡rs❛❧✳
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• AB

AC
=

yB − yA
yC − yA

❆ss✐♠✱ t❡♠♦s✿

AB

AC
=

AB

AC

xB − xA

xC − xA

=
yB − yA
yC − yA

(xB − xA) · (yC − yA) = (xC − xA) · (yB − yA).

❉❡s❡♥✈♦❧✈❡♥❞♦ ❡ss❛ ❡①♣r❡ssã♦✱ ♦❜t❡♠♦s✿

xByC − xByA − xAyC + xAyA = xCyB − xCyA − xAyB + xAyA

xByC − xByA − xAyC + xAyA − xCyB + xCyA + xAyB − xAyA = 0

xByC − xByA − xAyC − xCyB + xCyA + xAyB = 0.

❊st❛ ú❧t✐♠❛ ❡①♣r❡ssã♦ ♣♦❞❡ s❡r ❡s❝r✐t❛ s♦❜ ❛ ❢♦r♠❛ ❞❡ ❞❡t❡r♠✐♥❛♥t❡✿

∣
∣
∣
∣
∣
∣
∣
∣
∣

xA yA 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

= 0.

✷✳✺ ❊st✉❞♦ ❞❛ r❡t❛

✷✳✺✳✶ ❋♦r♠❛s ❞❛ ❡q✉❛çã♦ ❞❛ r❡t❛

❊q✉❛çã♦ ❣❡r❛❧

❉❛❞❛ ✉♠❛ r❡t❛ r✱ ♣♦❞❡♠♦s ❞❡t❡r♠✐♥❛r ♣❡❧♦ ♠❡♥♦s ✉♠❛ ❡q✉❛çã♦ ❞♦ t✐♣♦

ax + by + c = 0 ❞❡♥♦♠✐♥❛❞❛ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ r❡t❛ r✱ ❛ q✉❛❧ é s❛t✐s❢❡✐t❛ ♣♦r t♦❞♦s

♦s ♣♦♥t♦s P (xP , yP ) ♣❡rt❡♥❝❡♥t❡s à r❡t❛ r✳
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❊q✉❛çã♦ r❡❞✉③✐❞❛

❉❛❞❛ ❛ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ r❡t❛✱ ax+ by + c = 0✱ s❡ b 6= 0✱ t❡♠♦s✿

by = −ax− c =⇒ y = (−a

b
︸︷︷︸

m

) · x+ (

q
︷︸︸︷

−c

b
) =⇒ y = mx+ q

❊st❛ ú❧t✐♠❛ ❡q✉❛çã♦ ❡①♣r❡ss❛ y ❡♠ ❢✉♥çã♦ ❞❡ x✱ é ❞❡♥♦♠✐♥❛❞❛ ❡q✉❛çã♦

r❡❞✉③✐❞❛ ❞❛ r❡t❛ r✳

❊q✉❛çã♦ s❡❣♠❡♥tár✐❛

❈♦♥s✐❞❡r❛♥❞♦ ✉♠❛ r❡t❛ r q✉❡ ✐♥t❡r❝❡♣t❛ ♦s ❡✐①♦s ❝❛rt❡s✐❛♥♦s ♥♦s ♣♦♥t♦s

P (p, 0) ❡ Q(0, q) ❞✐st✐♥t♦s ✭p, q 6= 0).

❋✐❣✉r❛ ✷✳✶✵✿ ❊q✉❛çã♦ s❡❣♠❡♥tár✐❛ ❞❛ r❡t❛

❆ ❡q✉❛çã♦ ❞❡st❛ r❡t❛ é ✿
∣
∣
∣
∣
∣
∣
∣
∣
∣

x y 1

0 q 1

p 0 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

= 0

qx+ py − pq = 0

qx+ py = pq (÷pq)

x

p
+

y

q
= 1.

❞❡♥♦♠✐♥❛❞❛ ❡q✉❛çã♦ s❡❣♠❡♥tár✐❛ ❞❛ r❡t❛ ✳
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❊①❡♠♣❧♦ ✷✳✺✳✶✳ ❖❜t❡r ❛ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ r❡t❛ q✉❡ ✐♥t❡r❝❡♣t❛ ♦s ❡✐①♦s ❡♠ P (3, 0)

❡ Q(0,−2)✳

❆ ❡q✉❛çã♦ s❡❣♠❡♥tár✐❛ é
x

3
+

y

−2
= 1 ❡ ❛ ❡q✉❛çã♦ ❣❡r❛❧ é ♦❜t✐❞❛ t✐r❛♥❞♦ ♦ ♠♠❝ ❡♥tr❡

♦s ❞❡♥♦♠✐♥❛❞♦r❡s ❡ ❡❢❡t✉❛♥❞♦ ❛s ❞❡✈✐❞❛s ♦♣❡r❛çõ❡s✿
2x

6
+
(−3y)

6
= 1 ⇒ 2x−3y = 6

⇒ 2x− 3y − 6 = 0✳

❊q✉❛çã♦ ♣❛r❛♠étr✐❝❛

❆s ❡q✉❛çõ❡s ❣❡r❛❧✱ r❡❞✉③✐❞❛ ❡ s❡❣♠❡♥tár✐❛ r❡❧❛❝✐♦♥❛♠ ❞✐r❡t❛♠❡♥t❡ ❡♥tr❡

s✐ ❛s ❝♦♦r❞❡♥❛❞❛s (x, y) ❞❡ ✉♠ ♣♦♥t♦ ❣❡♥ér✐❝♦ ❞❛ r❡t❛✳ ➱ ♣♦ssí✈❡❧✱ ❡♥tr❡t❛♥t♦✱ ✜①❛r

❛ ❧❡✐ ❛ s❡r ♦❜❡❞❡❝✐❞❛ ♣❡❧♦s ♣♦♥t♦s ❞❛ r❡t❛ ❞❛♥❞♦ ❛s ❝♦♦r❞❡♥❛❞❛s x ❡ y ❞❡ ❝❛❞❛ ♣♦♥t♦

❞❛ r❡t❛ ❡♠ ❢✉♥çã♦ ❞❡ ✉♠❛ t❡r❝❡✐r❛ ✈❛r✐á✈❡❧ t✱ ❞❡♥♦♠✐♥❛❞❛ ♣❛râ♠❡tr♦ ✳

❆s ❡q✉❛çõ❡s x = f1(t) ❡ y = f2(t) q✉❡ ❞ã♦ ❛s ❝♦♦r❞❡♥❛❞❛s (x, y) ❞❡ ✉♠

♣♦♥t♦ q✉❛❧q✉❡r ❞❛ r❡t❛ ❡♠ ❢✉♥çã♦ ❞♦ ♣❛râ♠❡tr♦ t✱ sã♦ ❝❤❛♠❛❞❛s ❡q✉❛çõ❡s ♣❛r❛♠é✲

tr✐❝❛s ❞❛ r❡t❛✳

❊①❡♠♣❧♦ ✷✳✺✳✷✳ ❖❜t❡r ❛s ❡q✉❛çõ❡s ❣❡r❛❧✱ r❡❞✉③✐❞❛ ❡ s❡❣♠❡♥tár✐❛ ❞❛ r❡t❛ ❞❡✜♥✐❞❛

♣♦r x = 3t− 4 ❡ y = 2− 3t ✳

■s♦❧❛♥❞♦ ♦ ♣❛râ♠❡tr♦ t ♥❛s ❞✉❛s ❡q✉❛çõ❡s✿ t =
x+ 4

3
❡ t =

y − 2

−3

❝♦♠♦ t = t✱ t❡♠✲s❡✿
x+ 4

3
❂

y − 2

−3
✳

❯t✐❧✐③❛♥❞♦ ♣r♦♣♦rçã♦✱ ♦❜t❡♠✲s❡✿ −3(x+ 4) = 3(y − 2).

❉✐✈✐❞✐♥❞♦ ♣♦r 3✱ ♦❜t❡♠♦s✿ −(x+ 4) = (y − 2).

❊ ❡♥❝♦♥tr❛♠♦s✿ −x− 4 = y − 2✳

❆ ♣❛rt✐r ❞❡st❛ ❡q✉❛çã♦ ♣♦❞❡✲s❡ ♦❜t❡r ❛s ❡q✉❛çõ❡s s♦❧✐❝✐t❛❞❛s✳

• ❊q✉❛çã♦ ❣❡r❛❧✿ −x− y − 4 + 2 = 0 ⇒ −x− y − 2 = 0 ⇒ x+ y + 2 = 0❀

• ❊q✉❛çã♦ r❡❞✉③✐❞❛ ✿ y = −x− 2❀

• ❊q✉❛çã♦ s❡❣♠❡♥tár✐❛ ✿ x+ y = −2 ⇒ x

−2
+

y

−2
= 1✳

✷✳✺✳✷ ❈♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ❞❛ r❡t❛ ✭♠✮

❊♠ r❡❧❛çã♦ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s✱ ✉♠❛ r❡t❛ ❢♦r♠❛ ✉♠ â♥❣✉❧♦ ✐♥❞✐❝❛❞♦

♣♦r α✱ ❞❡♥♦♠✐♥❛❞♦ â♥❣✉❧♦ ❞❡ ✐♥❝❧✐♥❛çã♦ ❞❛ r❡t❛✳ ❆ t❛♥❣❡♥t❡ tr✐❣♦♥♦♠étr✐❝❛ ❞❡st❡
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â♥❣✉❧♦ ❞❡ ✐♥❝❧✐♥❛çã♦ ✭tanα✮ é ❞❡♥♦♠✐♥❛❞❛ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ❞❛ r❡t❛✳ ❊♠ ✉♠❛ r❡t❛

❋✐❣✉r❛ ✷✳✶✶✿ ❈♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ❞❛ r❡t❛ ✭♠✮

r✱ ♥ã♦ ♣❛r❛❧❡❧❛ ❛♦ ❡✐①♦✲y✱ q✉❡ ❝♦♥té♠ ♦s ♣♦♥t♦s ❞✐st✐♥t♦s A(xA, yA✮ ❡ B(xB, yB)✱ t❡✲

♠♦s q✉❡ ♦ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r é ❞❛❞♦ ♣♦r✿

tanα = m =
yB − yA
xB − xA

✷✳✺✳✸ ❊q✉❛çã♦ ❞❛ r❡t❛ ❝♦♥❤❡❝❡♥❞♦ ✉♠ ♣♦♥t♦ ❡ ♦ ❝♦❡✜❝✐❡♥t❡

❛♥❣✉❧❛r

❆♦ ❞❡✜♥✐r ✉♠ ♣♦♥t♦ A(x0, y0) ♥♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦ ❡ ✉♠ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉✲

❧❛r m✱ ♣♦❞❡✲s❡ ❞❡t❡r♠✐♥❛r ❛ r❡t❛ r q✉❡ ♣❛ss❛ ♣❡❧♦ ♣♦♥t A ❡ t❡♠ m ❝♦♠♦ ❝♦❡✜❝✐❡♥t❡

❛♥❣✉❧❛r✳

P❛r❛ ♦❜t❡r ❛ ❡q✉❛çã♦ ❞❡ss❛ r❡t❛ r✱ ❝♦♥s✐❞❡r❛✲s❡ ✉♠ ♣♦♥t♦ P (x, y) q✉❛❧✲

q✉❡r ❞✐st✐♥t♦ ❞❡ A(xA, yA) ❡ ♣❡rt❡♥❝❡♥t❡ ❛ r✳

❋✐❣✉r❛ ✷✳✶✷✿ ❊q✉❛çã♦ ❞❛ r❡t❛ ❝♦♥❤❡❝❡♥❞♦ ✉♠ ♣♦♥t♦ ❡ ♦ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r
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❉♦ tr✐â♥❣✉❧♦ APC✱ t❡♠♦s✿

tanα =
CP

AC
=⇒ m =

y − yA
x− xA

=⇒ y − yA = m(x− xA)

P♦rt❛♥t♦✱ ❛ ❡q✉❛çã♦ ❞❛ r❡t❛ r é ❞❛❞❛ ♣♦r y − yA = m(x− xA).

❊①❡♠♣❧♦ ✷✳✺✳✸✳ ❆ ❡q✉❛çã♦ ❞❡ ✉♠❛ r❡t❛ q✉❡ ♣❛ss❛ ♣❡❧♦ ♣♦♥t♦ A(3,−4) ❡ t❡♠

❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r −2 é ❞❛❞❛ ♣♦r ✿

y − yA = m(x− xA) ⇒ y − (−4) = −2(x− 3) ⇒ y + 4 = −2x+ 6 ⇒ y = −2x+ 2.

✷✳✺✳✹ ■♥t❡rs❡çã♦ ❞❡ ❞✉❛s r❡t❛s

❋✐❣✉r❛ ✷✳✶✸✿ P♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❡ ❞✉❛s r❡t❛s

❚♦❞♦ ♣♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❡ ❞✉❛s r❡t❛s t❡♠ ❞❡ s❛t✐s❢❛③❡r ❛s ❡q✉❛çõ❡s

❞❡st❛s r❡t❛s✳ P♦rt❛♥t♦✱ ♣❛r❛ ♦❜t❡r♠♦s ♦ ♣♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ P (x0, y0) ❞❡ ❞✉❛s r❡t❛s

❝♦♥❝♦rr❡♥t❡s ✭ ❛♣r❡s❡♥t❛♠ ♣♦♥t♦ ❡♠ ❝♦♠✉♠✮✱ ❜❛st❛ r❡s♦❧✈❡r ♦ s✐st❡♠❛ ❢♦r♠❛❞♦ ♣❡❧❛s

s✉❛s ❡q✉❛çõ❡s ✿ 





a1x + b1y + c1 = 0

a2x + b2y + c2 = 0.

❊①❡♠♣❧♦ ✷✳✺✳✹✳ ❖❜t❡r ♦ ♣♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❛s r❡t❛s r 2x + y − 3 = 0 ❡ s

3x− y − 2 = 0✳

❙♦❧✉çã♦✿

P♦❞❡♠♦s r❡s♦❧✈❡r ♦ s✐st❡♠❛ ❢♦r♠❛❞♦ ♣❡❧❛s ❡q✉❛çõ❡s ❞❛s r❡t❛s ♣❡❧♦ ♠ét♦❞♦ ❞❛ s✉❜s✲

t✐t✉✐çã♦✳ ■s♦❧❛♥❞♦ ② ♥❛ ❡q✉❛çã♦ ❞❡ s t❡♠♦s✱ y = 3x−2 ❡ s✉❜st✐t✉✐♥❞♦ ♥❛ ❡q✉❛çã♦ ❞❡

r✱ ♦❜t❡♠♦s 2x+ 3x− 2− 3 = 0 ✱ 5x = 5✱ x = 1✳ ❙✉❜st✐t✉✐♥❞♦ x = 1 ❡♠ y = 3x− 2✱
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t❡♠♦s y = 3(1)− 2 = 3− 2 = 1✳

P♦rt❛♥t♦✱ ♦ ♣♦♥t♦ ❞❡ ✐♥t❡rs❡çã♦ ❞❛s r❡t❛s r ❡ s é ♦ ♣♦♥t♦ P (1, 1)✳

✷✳✺✳✺ P♦s✐çõ❡s r❡❧❛t✐✈❛s ❞❡ ❞✉❛s r❡t❛s

❙❡❥❛♠ ❞✉❛s r❡t❛s r ❡ s✱ ❝✉❥❛s ❡q✉❛çõ❡s sã♦ ❞❡✜♥✐❞❛s ♣♦r






r : a1x+ b1y + c1 = 0 (I)

s : a2x+ b2y + c2 = 0 (II)
.

❊st❛s ♣♦❞❡♠ ♦❝✉♣❛r✱ ♥♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦✱ ✉♠❛ ❡ ❛♣❡♥❛s ✉♠❛ ❞❛s três

♣♦s✐çõ❡s r❡❧❛t✐✈❛s ❞❛❞❛s ❛❜❛✐①♦✿

• ❆s r❡t❛s r ❡ s sã♦ r❡t❛s ❝♦♥❝♦rr❡♥t❡s ❛♣r❡s❡♥t❛♠ ✉♠ ú♥✐❝♦ ♣♦♥t♦ ❡♠ ❝♦♠✉♠❀

• ❆s r❡t❛s r ❡ s sã♦ r❡t❛s ♣❛r❛❧❡❧❛s ❡ ❞✐st✐♥t❛s ♥ã♦ ❛♣r❡s❡♥t❛♠ ♣♦♥t♦s ❡♠ ❝♦♠✉♠❀

• ❆s r❡t❛s r ❡ s sã♦ r❡t❛s ❝♦✐♥❝✐❞❡♥t❡s ❛♣r❡s❡♥t❛♠ ✈ár✐♦s ♣♦♥t♦s ❡♠ ❝♦♠✉♠✳

P♦❞❡♠♦s t❛♠❜é♠ ❡st❛❜❡❧❡❝❡r r❡❧❛çõ❡s ❡♥tr❡ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛s r❡t❛s r ❡

s✱ s❡♥❞♦ ❛ss✐♠✱ t❡♠♦s✿

• ❘❡t❛s r ❡ s ❝♦♥❝♦rr❡♥t❡s ⇐⇒ a1
a2

6= b1
b2
❀

• ❘❡t❛s r ❡ s ♣❛r❛❧❡❧❛s ❡ ❞✐st✐♥t❛s ⇐⇒ a1
a2

=
b1
b2

6= c1
c2
❀

• ❘❡t❛s r ❡ s ❝♦✐♥❝✐❞❡♥t❡s ⇐⇒ a1
a2

=
b1
b2

6= c1
c2
✳

❊①❡♠♣❧♦ ✷✳✺✳✺✳ ◗✉❛❧ ❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ❛s r❡t❛s 9x−3y−10 = 0 ❡ 6x−2y−
15 = 0✳

❙♦❧✉çã♦✿

s❡♥❞♦ a1 = 9, b1 = −3 ❡ c1 = −10✱ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ r❡t❛ r 9x − 3y − 7 = 0 ❡

a2 = 6, b2 = −2 ❡ c2 = 15✱ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ r❡t❛ s 6x − 2y + 17 = 0✱ t❡♠♦s ❛s

s❡❣✉✐♥t❡s r❡❧❛çõ❡s ✿

a1
a2

=
9

6
=

3

2
,

b1
b2

=
−3

−2
=

3

2
,

c1
c2

=
−10

−15
=

2

3
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❝♦♠♦
a1
a2

❂
b1
b2

6= c1
c2
✱ ✐st♦ é✱

3

2
❂

3

2
6= 2

3
✱ ♣♦❞❡♠♦s ❝♦♥❝❧✉✐r q✉❡ ❛s r❡t❛s r ❡ s sã♦

♣❛r❛❧❡❧❛s ❡ ❞✐st✐♥t❛s✳

✷✳✺✳✻ ❈♦♥❞✐çã♦ ❞❡ ♣❛r❛❧❡❧✐s♠♦ ❞❡ ❞✉❛s r❡t❛s

❉✉❛s r❡t❛s r1 ❡ r2✱ ♥ã♦✲✈❡rt✐❝❛✐s✱ sã♦ ♣❛r❛❧❡❧❛s ❡♥tr❡ s✐✱ s❡✱ ❡ s♦♠❡♥t❡ s❡✱

s❡✉s ❝♦❡✜❝✐❡♥t❡s ❛♥❣✉❧❛r❡s sã♦ ✐❣✉❛✐s✳

❋✐❣✉r❛ ✷✳✶✹✿ ❘❡t❛s ♣❛r❛❧❡❧❛s

α1 = α2 ⇐⇒ tanα1 = tanα2 ⇐⇒ m1 = m2

✷✳✺✳✼ ❈♦♥❞✐çã♦ ❞❡ ♣❡r♣❡♥❞✐❝✉❧❛r✐s♠♦ ❞❡ ❞✉❛s r❡t❛s

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

♣r♦❞✉t♦ ❞❡ s❡✉s ❝♦❡✜❝✐❡♥t❡s ❛♥❣✉❧❛r❡s é ✲✶✱ ✐st♦ é✱

mr ·ms = −1.

✷✳✺✳✽ ➶♥❣✉❧♦ ❞❡ ❞✉❛s r❡t❛s

❆ ♠❡❞✐❞❛ ❞♦ â♥❣✉❧♦ ❛❣✉❞♦ θ ❢♦r♠❛❞♦ ♣♦r ❞✉❛s r❡t❛s ❝♦♥❝♦rr❡♥t❡s r ❡ s

é t❛❧ q✉❡✿

tan θ =

∣
∣
∣
∣

mr −ms

1 +mr ·ms

∣
∣
∣
∣
,
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❡♠ q✉❡ mr ❡ ms sã♦✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ♦s ❝♦❡✜❝✐❡♥t❡s ❛♥❣✉❧❛r❡s ❞❡ r ❡ s ❡ ♥❡♥❤✉♠❛

❞❡❧❛s é ✈❡rt✐❝❛❧✳

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

r❡♠♦s ❛ ♠❡❞✐❞❛ ❞♦ â♥❣✉❧♦ ❛❣✉❞♦ ❛tr❛✈és ❞❛ r❡❧❛çã♦✿

tan θ =

∣
∣
∣
∣

1

m

∣
∣
∣
∣
,

s❡♥❞♦ ♠ ♦ ❝♦❡✜❝✐❡♥t❡ ❛♥❣✉❧❛r ❞❛ r❡t❛ ♥ã♦✲✈❡rt✐❝❛❧✳

✷✳✺✳✾ ❉✐stâ♥❝✐❛ ❡♥tr❡ ♣♦♥t♦ ❡ r❡t❛

❋✐❣✉r❛ ✷✳✶✺✿ ❉✐stâ♥❝✐❛ ❡♥tr❡ ♣♦♥t♦ ❡ r❡t❛

P❛r❛ ❝❛❧❝✉❧❛r♠♦s ❛ ❞✐stâ♥❝✐❛ d ❡♥tr❡ ✉♠ ♣♦♥t♦ P (x0, y0) ❡ ✉♠❛ r❡t❛ r ❞❡

❡q✉❛çã♦ ❣❡r❛❧ ax+ by + c = 0✱ ✉t✐❧✐③❛♠♦s ❛ ❡①♣r❡ssã♦✿

d =

∣
∣
∣
∣

ax0 + byo + c√
a2 + b2

∣
∣
∣
∣
.

❊①❡♠♣❧♦ ✷✳✺✳✻✳ ❈❛❧❝✉❧❛r ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ♦ ♣♦♥t♦ P (1, 6) ❡ ❛ r❡t❛ 4x+3y−2 = 0✳

❙♦❧✉çã♦✿

d =

∣
∣
∣
∣

ax0 + byo + c√
a2 + b2

∣
∣
∣
∣
❂

∣
∣
∣
∣

4.1 + 3.6− 2√
32 + 42

∣
∣
∣
∣
❂

∣
∣
∣
∣

4 + 18− 2√
9 + 16

∣
∣
∣
∣
❂

∣
∣
∣
∣

20√
25

∣
∣
∣
∣
❂

∣
∣
∣
∣

20

5

∣
∣
∣
∣
❂|4| = 4.



✷✳✺ ❊st✉❞♦ ❞❛ r❡t❛ ✹✻

✷✳✺✳✶✵ ➪r❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦

❈❛❧❝✉❧❡♠♦s ❛ ár❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦ ❆❇❈✱ ❞❡ ✈ért✐❝❡s A(xA, yA), B(xB, yB)

❡ C(xC , yC)✳

❋✐❣✉r❛ ✷✳✶✻✿ ➪r❡❛ ❞❡ ✉♠ tr✐â♥❣✉❧♦

• ✭■✮ ▲❡♠❜r❛♥❞♦ ❛ ❢ór♠✉❧❛ ❞❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ ❞❛ ❣❡♦♠❡tr✐❛ P❧❛♥❛✿

área =
base · altura

2

❚❡♠♦s✿ ár❡❛ ❂
BC · AH

2

• ✭■■✮ ❆♣❧✐❝❛♥❞♦ ❛ ❢ór♠✉❧❛ ❞❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❞♦✐s ♣♦♥t♦s✿

BC =

√

(xA − xB)
2 + (yA − yB)

2

• ✭■■■✮ ❆ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ r❡t❛ BC é ✿
∣
∣
∣
∣
∣
∣
∣
∣
∣

x y 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

= 0 =⇒ (yB − yC)
︸ ︷︷ ︸

a

·x✰(xC − xB)
︸ ︷︷ ︸

b

·y✰(xByC − xCyB)
︸ ︷︷ ︸

c

❂ 0

• ✭■❱✮ ❈á❧❝✉❧♦ ❞❛ ❞✐stâ♥❝✐❛ ❞♦ ♣♦♥t♦ A à r❡t❛ BC✿

d =

∣
∣
∣
∣

axA + byA + c√
a2 + b2

∣
∣
∣
∣



✷✳✻ ❊st✉❞♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✹✼

❊♥tã♦✿

AH ❂ d❂

∣
∣
∣
∣
∣

(yB − yC)xA + (xC − xB)yA + (x2yC − xCyB
√

(yB − yC)2 + (x3 − x2)2

∣
∣
∣
∣
∣
❂

∣
∣
∣
∣
∣
∣
∣
∣
∣

xA yA 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

√

(x3 − x2)2 + (yB − yC)2

• ✭❱✮ ■♥❞✐❝❛♥❞♦ D ❂

∣
∣
∣
∣
∣
∣
∣
∣
∣

xA yA 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

✱t❡♠♦s✿

ár❡❛ ❂
BC.AH

2
❂
1

2
.
√

(xA − xB)
2 + (yA − yB)

2.
|D|

√

(xA − xB)
2 + (yA − yB)

2

P♦rt❛♥t♦✱ ❛ ár❡❛ ❞❛ s✉♣❡r❢í❝✐❡ ❧✐♠✐t❛❞❛ ♣♦r ✉♠ tr✐â♥❣✉❧♦ABC✱ ❞❡ ✈ért✐❝❡sA(xA, yA), B(xB, yB)

❡ C(xC , yC)✱ é ❞❛❞❛ ♣♦r✿

A =
1

2

∣
∣
∣
∣
∣
∣
∣
∣
∣

xA yA 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

❊①❡♠♣❧♦ ✷✳✺✳✼✳ ❉❡t❡r♠✐♥❡ ❛ ár❡❛ ❞♦ tr✐â♥❣✉❧♦ ❞❡ ✈ért✐❝❡s A(−6, 0)✱ B(3,−2) ❡

C(1, 4)✳

❙♦❧✉çã♦✿

❉ ❂

∣
∣
∣
∣
∣
∣
∣
∣
∣

xA yA 1

xB yB 1

xC yC 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

=

∣
∣
∣
∣
∣
∣
∣
∣
∣

−6 0 1

3 −2 1

1 4 1

∣
∣
∣
∣
∣
∣
∣
∣
∣

❂ 12 + 0 + 12 + 2 + 24− 0 ❂ 50

➪r❡❛ ❂
1

2
.|D| ❂ 1

2
.|50|❂ 1

2
.50❂ 25

✷✳✻ ❊st✉❞♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

✷✳✻✳✶ ❊q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

❆ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(a, b) ❡ r❛✐♦ r é ♦ ❝♦♥❥✉♥t♦ ❞♦s ♣♦♥t♦s ❞♦

♣❧❛♥♦ ❝❛rt❡s✐❛♥♦ q✉❡ ❞✐st❛♠ r ✉♥✐❞❛❞❡s ❞♦ ♣♦♥t♦ C✳ ❆ss✐♠✱ ❛ ❝♦♥❞✐çã♦ ♣❛r❛ q✉❡ ♦



✷✳✻ ❊st✉❞♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✹✽

❋✐❣✉r❛ ✷✳✶✼✿ ❊q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

♣♦♥t♦ P (x, y) ❡st❡❥❛ ♥❛ ❝✉r✈❛ ✭ ♣❡rt❡♥ç❛ à ❝✐r❝✉♥❢❡rê♥❝✐❛ ✮ é ✿

d (P,C) = r
√

(x− xC)
2 + (y − yC)

2 = r

(x− a)2 + (y − b)2 = r2.

❊st❛ ❡q✉❛çã♦ é ❞❡♥♦♠✐♥❛❞❛ ❞❡ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡

❝❡♥tr♦ C(a, b) ❡ r❛✐♦ r✳

✷✳✻✳✷ ❊q✉❛çã♦ ❣❡r❛❧ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

❉❡s❡♥✈♦❧✈❡♥❞♦ ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✱ ♦❜t❡♠♦s✿

(x− a)2 + (y − b)2 = r2

x2 − 2ax+ a2 + y2 − 2by + b2 − r2 = 0

x2 + y2 − 2ax− 2by + a2 + b2 − r2 = 0.

❊st❛ ❡q✉❛çã♦ é ❝♦♥❤❡❝✐❞❛ ❝♦♠♦ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❝♦♠ ❝❡♥✲

tr♦ C(a, b) ❡ r❛✐♦ r✳

✷✳✻✳✸ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ♣♦♥t♦ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛

❙❡ t✐✈❡r♠♦s ✉♠ ♣♦♥t♦ P (x0, y0) ❡ ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❡ ✉♠❛ ❝✐r❝✉♥❢❡✲

rê♥❝✐❛ λ✱ ❞❡ ❝❡♥tr♦ C(a, b) ❡ r❛✐♦ r✱ ❛s ♣♦ssí✈❡✐s ♣♦s✐çõ❡s r❡❧❛t✐✈❛s ❞❡ P ❡ λ sã♦✿



✷✳✻ ❊st✉❞♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✹✾

✶✳ ❖ ♣♦♥t♦ ♣❡rt❡♥❝❡ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳

◆❡st❡ ❝❛s♦✱ ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ♣♦♥t♦ ❞❡✈❡♠ s❛t✐s❢❛③❡r à ❡q✉❛çã♦ ❞❛ ❝✐r❝✉♥❢❡✲

rê♥❝✐❛✱ ❡ ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ P ❡ C é ✐❣✉❛❧ ❛♦ r❛✐♦✳

✷✳ ❖ ♣♦♥t♦ é ❡①t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳

◆❡st❡ ❝❛s♦✱ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♣♦♥t♦ ❛♦ ❝❡♥tr♦ é ♠❛✐♦r q✉❡ ♦ r❛✐♦✳

✸✳ ❖ ♣♦♥t♦ é ✐♥t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳

◆❡st❡ ❝❛s♦✱ ❛ ❞✐stâ♥❝✐❛ ❞♦ ♣♦♥t♦ ❛♦ ❝❡♥tr♦ é ♠❡♥♦r q✉❡ ♦ r❛✐♦✳

❋✐❣✉r❛ ✷✳✶✽✿ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ♣♦♥t♦ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛

✷✳✻✳✹ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ r❡t❛ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛

❉❛❞❛s ✉♠❛ r❡t❛ r ❞❡ ❡q✉❛çã♦ ❣❡r❛❧ ax+ by+ c = 0 ❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

λ ❞❡ ❡q✉❛çã♦ r❡❞✉③✐❞❛ (x− a)2 + (y − b)2❂r2 ✱ ❞❡t❡r♠✐♥❛r ❛ ✐♥t❡rs❡çã♦ ❞❡ r ❝♦♠ λ

é ❞❡t❡r♠✐♥❛r ♦s ♣♦♥t♦s P (x, y) q✉❡ ♣❡rt❡♥❝❡♠ às ❞✉❛s ❝✉r✈❛s✳

➱ ✐♠❡❞✐❛t♦ q✉❡✱ s❡ P ∈ r ❡ P ∈ λ✱ ❡♥tã♦ P s❛t✐s❢❛③ ♦ s✐st❡♠❛✿






r ax+ by + c = 0 (I)

λ (x− a)2 + (y − b)2 = r2 (II)
.

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

❡♥tr❡ r❡t❛ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛ é ❞❡t❡r♠✐♥❛❞❛ ♣❡❧♦ ♥ú♠❡r♦ ❞❡ s♦❧✉çõ❡s ❞♦ s✐st❡♠❛ q✉❡

♣❡❧♦ ♠ét♦❞♦ ❞❛ s✉❜st✐t✉✐çã♦ ✱r❡❞✉③ ❛ ❡q✉❛çã♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❛ ✉♠❛ ❡q✉❛çã♦ ❞❡

✷❛ ❣r❛✉ ❛ ✉♠❛ ú♥✐❝❛ ✈❛r✐á✈❡❧✳



✷✳✻ ❊st✉❞♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✺✵

➱ ♦ ❞✐s❝r✐♠✐♥❛♥t❡ ∆ ❞❡ss❛ ❡q✉❛çã♦ q✉❡ ❞❡✜♥❡ ♦ ♥ú♠❡r♦ ❞❡ s♦❧✉çõ❡s ❞♦

s✐st❡♠❛ ❡✱ ♣♦rt❛♥t♦✱ ❛ ♣♦s✐çã♦ ❞❛ r❡t❛ ❡♠ r❡❧❛çã♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳ ❙❡♥❞♦ ❛ss✐♠✱ s❡✿

• ∆ > 0 ⇐⇒ secantes ✭ ❤á ❞♦✐s ♣♦♥t♦s ❡♠ ❝♦♠✉♠ ✮

• ∆ = 0 ⇐⇒ tangentes ✭❤á ✉♠ ú♥✐❝♦ ♣♦♥t♦ ❡♠ ❝♦♠✉♠ ✮

• ∆ < 0 ⇐⇒ exteriores ✭ ♥ã♦ ❤á ♣♦♥t♦ ❡♠ ❝♦♠✉♠ ✮

❋✐❣✉r❛ ✷✳✶✾✿ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ r❡t❛ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛

✷✳✻✳✺ P♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ❞✉❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s

❙❡❥❛♠ ❞✉❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s✿






λ1 (x− a1)
2 + (y − b1)

2 ❂ r2
1

(I)

λ2 (x− a2)
2 + (y − b2)

2 ❂ r2
2

(II)

❊♥❝♦♥tr❛r ❛ ✐♥t❡rs❡çã♦ ❞❡ λ1 ❡ λ2 é ❞❡t❡r♠✐♥❛r ♦s ♣♦♥t♦s P (x, y) q✉❡ ♣❡rt❡♥❝❡♠ às

❞✉❛s ❝✉r✈❛s✳ ❙❡ P (x, y) ♣❡rt❡♥❝❡ ❛ λ1 ❡ λ2✱ ❡♥tã♦ P s❛t✐s❢❛③ ♦ s✐st❡♠❛ q✉❡ ♣♦❞❡ s❡r

r❡s♦❧✈✐❞♦ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✿

✶✳ ❊❢❡t✉❛✲s❡ ❛ s✉❜tr❛çã♦ ♠❡♠❜r♦ ❛ ♠❡♠❜r♦ ❞❛s ❡q✉❛çõ❡s❀

✷✳ ■s♦❧❛✲s❡ ✉♠❛ ❞❛s ✈❛r✐á✈❡✐s ❞❛ ❡q✉❛çã♦ ❞♦ ✶♦ ❣r❛✉ ♦❜t✐❞❛ ❡ s✉❜st✐t✉✐✲s❡ ❡♠ ✉♠❛

❞❛s ❞✉❛s ❡q✉❛çõ❡s ❞♦ s✐st❡♠❛✳

❆ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❞❡ ❞✉❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s é ❞❡t❡r♠✐♥❛❞❛ ❝♦♠♣❛r❛♥❞♦ ❛s ❞✐s✲

tâ♥❝✐❛s ❡♥tr❡ ♦s ❝❡♥tr♦s ❞❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s ❝♦♠ ❛ s♦♠❛ ❞♦s ❞♦✐s r❛✐♦s ♦✉ ❝♦♠
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♦ ♠ó❞✉❧♦ ❞❛ ❞✐❢❡r❡♥ç❛ ❡♥tr❡ ♦s r❛✐♦s✳ ❆ss✐♠✱ ❞✉❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s ❞✐st✐♥t❛s

♣♦❞❡♠ t❡r ❞♦✐s✱ ✉♠ ♦✉ ♥❡♥❤✉♠ ♣♦♥t♦ ❡♠ ❝♦♠✉♠✳

✷✳✼ ❊st✉❞♦ ❞❛s ❈ô♥✐❝❛s

❈♦♥s✐❞❡r❡♠♦s ✉♠ ❝♦♥❡ ❝✐r❝✉❧❛r r❡t♦ ❡ ✉♠ ♣❧❛♥♦ q✉❡ ♦ ✐♥t❡r❝❡♣t❛✳ ❉❛

♣♦s✐çã♦ ❞❡st❡ ♣❧❛♥♦ r❡❧❛t✐✈❛♠❡♥t❡ ❛♦ ❝♦♥❡✱ ❛ s❡❝çã♦ ♦❜t✐❞❛ ♥❛ s✉♣❡r❢í❝✐❡ ❧❛t❡r❛❧

♣♦❞❡ s❡r ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✱ ✉♠❛ ❡❧✐♣s❡ ♦✉ ✉♠❛ ♣❛rá❜♦❧❛✳ ❙❡ ❝♦♥s✐❞❡r❛r♠♦s ❞♦✐s

❝♦♥❡s ✐❣✉❛✐s ❡ ♦♣♦st♦s ♣❡❧♦ ✈ért✐❝❡✱ ❡ ♦ ♣❧❛♥♦ s❡❝❛♥t❡ ♣❛r❛❧❡❧♦ ❛ ❞✉❛s ❣❡r❛tr✐③❡s✱

♦❜t❡r❡♠♦s ♥❛ s✉♣❡r❢í❝✐❡ ❧❛t❡r❛❧ ❞♦s ❞♦✐s ❝♦♥❡s ❛ ❝✉r✈❛ ❝♦♥st✐t✉í❞❛ ♣♦r ❞♦✐s r❛♠♦s

❝❤❛♠❛❞❛ ❤✐♣ér❜♦❧❡✳

❆s ❝✉r✈❛s ❡❧✐♣s❡✱ ♣❛rá❜♦❧❛ ❡ ❤✐♣ér❜♦❧❡ sã♦ ❞❡♥♦♠✐♥❛❞❛s ❞❡ ❝ô♥✐❝❛s✳

✷✳✼✳✶ ❊❧✐♣s❡

❉❛❞♦s ❞♦✐s ♣♦♥t♦s ❞✐st✐♥t♦s F1 ❡ F2✱ ♣❡rt❡♥❝❡♥t❡s ❛ ✉♠ ♣❧❛♥♦ α✱ s❡❥❛ 2c

❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❡❧❡s ❡ O ♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡ F1F2✳ ❈❤❛♠❛♠♦s ❊❧✐♣s❡ ❛♦ ❝♦♥❥✉♥t♦

❞♦s ♣♦♥t♦s ❞❡ α ❝✉❥❛ s♦♠❛ ❞❛s ❞✐stâ♥❝✐❛s ❛ F1 ❡ F2 é ❛ ❝♦♥st❛♥t❡ 2a (2a > 2c)✳

elipse = [P ∈ α/PF1 + PF2 = 2a].

❋✐❣✉r❛ ✷✳✷✵✿ ❊❧❡♠❡♥t♦s ❞❛ ❡❧✐♣s❡

❊❧❡♠❡♥t♦s ♣r✐♥❝✐♣❛✐s✿

F1 ❡ F2✿ ❋♦❝♦s

O✿ ❝❡♥tr♦

A1A2✿ ❡✐①♦ ♠❛✐♦r

B1B2✿ ❡✐①♦ ♠❡♥♦r

2c✿ ❞✐stâ♥❝✐❛ ❢♦❝❛❧

2a✿ ♠❡❞✐❞❛ ❞♦ ❡✐①♦ ♠❛✐♦r

2b✿ ♠❡❞✐❞❛ ❞♦ ❡✐①♦ ♠❡♥♦r
c

a
✿ ❡①❝❡♥tr✐❝✐❞❛❞❡
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◆✉♠❛ ❡❧✐♣s❡✱ ❛ ♠❡❞✐❞❛ ❞♦ s❡♠✐❡✐①♦ ♠❛✐♦r a✱ ❛ ♠❡❞✐❞❛ ❞♦ s❡♠✐❡✐①♦ ♠❡♥♦r

b ❡ ❛ ♠❡t❛❞❡ ❞❛ ❞✐stâ♥❝✐❛ ❢♦❝❛❧ c ✈❡r✐✜❝❛♠ ❛ r❡❧❛çã♦✿

a2 = b2 + c2

q✉❡ ❞❡❝♦rr❡ ❞♦ ❚❡♦r❡♠❛ ❞❡ P✐tá❣♦r❛s ❛♣❧✐❝❛❞♦ ❛♦ △OF2B1✳

❊q✉❛çã♦ ❞❛ ❡❧✐♣s❡ ❝♦♠ ❝❡♥tr♦ ♥❛ ♦r✐❣❡♠

❋✐①❛♥❞♦ ✉♠ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s ❝✉❥♦s ❡✐①♦s ❝♦♥tê♠ ♦s ❡✐①♦s ❞❛ ❡❧✐♣s❡✱

♦❜t❡r❡♠♦s ❛ ❡q✉❛çã♦ ❞❛ ❡❧✐♣s❡✳ ❍á ❞♦✐s ❝❛s♦s ❛ s❡r❡♠ ❝♦♥s✐❞❡r❛❞♦s✳

• ❈❛s♦ ✶✿ ❡✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

❈♦♥s✐❞❡r❡ ✉♠❛ ❡❧✐♣s❡ ❝♦♠ ❝❡♥tr♦ O ♥❛ ♦r✐❣❡♠ ❞♦ s✐st❡♠❛ ❝❛rt❡s✐❛♥♦✱ ❡✐①♦

♠❛✐♦r ❞❡ ❝♦♦r❞❡♥❛❞❛s A1(−a, 0) ❡ A2(a, 0)✱ ❝♦♠ a > 0✱ ❡✐①♦ ♠❡♥♦r B1(0,−b)

❡ B2(0, b)✱ ❝♦♠ b > 0 ❡ ❢♦❝♦sF1(−c, 0✮ ❡ F2(c, 0)✱ ❝♦♠c > 0✳ ❚♦♠❛r❡♠♦s ✉♠

♣♦♥t♦ P q✉❛❧q✉❡r s♦❜r❡ ❡ss❛ ❡❧✐♣s❡✱ ❝♦♠ ❝♦♦r❞❡♥❛❞❛s (x, y)✳

❋✐❣✉r❛ ✷✳✷✶✿ ❊✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

❯t✐❧✐③❛r❡♠♦s ❛ ❢ór♠✉❧❛ ❞❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❞♦✐s ♣♦♥t♦s ♣❛r❛ ♦❜t❡r ❛ ❡q✉❛çã♦ ❞❛

❡❧✐♣s❡✳

❈♦♠♦ PF1 + PF2 = 2a✱ t❡♠♦s✿

√

[x− (−c)]2 + (y − 0)2 +
√

(x− c)2 + (y − 0)2 = 2a

√

(x+ c)2 + y2 = 2a−
√

(x− c)2 + y2

[√

(x+ c)2 + y2
]2

=
[

2a−
√

(x− c)2 + y2
]2



✷✳✼ ❊st✉❞♦ ❞❛s ❈ô♥✐❝❛s ✺✸

❉❡s❡♥✈♦❧✈❡♥❞♦ ♦s q✉❛❞r❛❞♦s✿

(x+ c)2 + y2 = 4a2 − 4a
√

(x− c)2 + y2 + (x− c)2 + y2

x2 + 2cx+ c2 + y2 = 4a2 − 4a
√

x2 − 2cx+ c2 + y2 + x2 − 2cx+ c2 + y2

4cx− 4a2 = −4a
√

x2 − 2cx+ c2 + y2 (÷4)

cx− a2 = −a
√

x2 − 2cx+ c2 + y2

[
cx− a2

]2
=

[

−a
√

x2 − 2cx+ c2 + y2
]2

❉❡s❡♥✈♦❧✈❡♥❞♦ ♥♦✈❛♠❡♥t❡✿

c2x2 − 2cxa2 + (a2)2 = a2(x2 − 2cx+ c2 + y2)

c2x2 − 2cxa2 + a4 = a2x2 − 2cxa2 + a2c2 + a2y2

c2x2 + a4 = a2x2 + a2c2 + a2y2

a4 − a2c2 = a2x2 + a2y2 − c2x2

a2(a2 − c2) = x2(a2 − c2) + a2y2 (I)

❝♦♠♦ b2 = a2 − c2✱ ♣♦❞❡♠♦s s✉❜st✐✉✐r ❡♠ (I)✿

a2b2 = x2b2 + a2y2

x2b2 + a2y2 = a2b2 (÷a2b2)

x2

a2
+

y2

b2
= 1, a > b > 0.

❊ss❛ é ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❡❧✐♣s❡ ❞❡ ❢♦❝♦s ♥♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ❡ ❝❡♥tr♦

(0, 0).

• ❈❛s♦ ✷✿ ❡✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s

◆❡ss❡ ❝❛s♦✿ F1(0,−c) ❡ F2(0, c)✳

P (x, y) ❡st❛rá ♥❛ ❡❧✐♣s❡ s❡✿

√

x+ c)2 + x2 +
√

(y − c)2 + x2 = 2a.

❆♥❛❧♦❣❛♠❡♥t❡ ❛♦ q✉❡ ✜③❡♠♦s ♥♦ ❝❛s♦ ✶✱ ♦❜t❡r❡♠♦s✿

x2

b2
+

y2

a2
= 1, a > b > 0.

❊ss❛ é ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❡❧✐♣s❡ ❞❡ ❢♦❝♦s ♥♦s ❡✐①♦s ❞❛s ♦r❞❡♥❛❞❛s ❡ ❝❡♥tr♦

(0, 0)✳
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❋✐❣✉r❛ ✷✳✷✷✿ ❊✐①♦ ♠❛✐♦r ❞❛ ❡❧✐♣s❡ s♦❜r❡ ♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s

✷✳✼✳✷ ❍✐♣ér❜♦❧❡

❉❛❞♦s ❞♦✐s ♣♦♥t♦s ❞✐st✐♥t♦s F1 ❡ F2✱ ♣❡rt❡♥❝❡♥t❡s ❛ ✉♠ ♣❧❛♥♦ α✱ s❡❥❛

2c ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ❡❧❡s✳ ❈❤❛♠❛♠♦s ❞❡ ❤✐♣ér❜♦❧❡ ❛♦ ❝♦♥❥✉♥t♦ ❞♦s ♣♦♥t♦s ❞❡ α

❝✉❥❛ ❞✐❢❡r❡♥ç❛✭ ❡♠ ✈❛❧♦r ❛❜s♦❧✉t♦✮ ❞❛s ❞✐stâ♥❝✐❛s ❛ F1 ❡ F2 é ❛ ❝♦♥st❛♥t❡ 2a ✭s❡♥❞♦

0 < 2a < 2c ✮✳

Hipérbole = [P ∈ α/|PF1 − PF2| = 2a].

❋✐❣✉r❛ ✷✳✷✸✿ ❊❧❡♠❡♥t♦s ❞❛ ❤✐♣ér❜♦❧❡

❊❧❡♠❡♥t♦s ♣r✐♥❝✐♣❛✐s✿

F1 ❡ F2✿ ❋♦❝♦s

✵✿ ❝❡♥tr♦

A1A2✿ ❡✐①♦ r❡❛❧ ♦✉ tr❛♥s✈❡rs♦

B1B2✿ ❡✐①♦ ✐♠❛❣✐♥ár✐♦

2c✿ ❞✐stâ♥❝✐❛ ❢♦❝❛❧

2a✿ ♠❡❞✐❞❛ ❞♦ ❡✐①♦ r❡❛❧

2b✿ ♠❡❞✐❞❛ ❞♦ ❡✐①♦ ✐♠❛❣✐♥ár✐♦
c

a
✿ ❡①❝❡♥tr✐❝✐❞❛❞❡

◆✉♠❛ ❤✐♣ér❜♦❧❡✱ ❛ ♠❡❞✐❞❛ ❞♦ s❡♠✐❡✐①♦ r❡❛❧ a✱ ❛ ♠❡❞✐❞❛ ❞♦ s❡♠✐❡✐①♦
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✐♠❛❣✐♥ár✐♦ b ❡ ❛ ♠❡t❛❞❡ ❞❛ ❞✐stâ♥❝✐❛ ❢♦❝❛❧ c ✈❡r✐✜❝❛♠ ❛ r❡❧❛çã♦✿

c2 = a2 + b2

q✉❡ ❞❡❝♦rr❡ ❞♦ t❡♦r❡♠❛ ❞❡ P✐tá❣♦r❛s ❛♣❧✐❝❛❞♦ ❛♦ △OA2B1.

❖❜s❡r✈❛✲s❡ q✉❡✱ s❡♥❞♦ ❛ ❤✐♣ér❜♦❧❡ ✉♠❛ ❝✉r✈❛ ❛❜❡rt❛✱ ♦ s✐❣♥✐✜❝❛❞♦ ❣❡♦✲

♠étr✐❝♦ ❞♦ ❡✐①♦ ✐♠❛❣✐♥ár✐♦ B1B2 é✱ ♣♦r ❡♥q✉❛♥t♦✱ ❛❜str❛t♦✳

❊q✉❛çã♦ ❞❛ ❤✐♣ér❜♦❧❡ ❝♦♠ ❝❡♥tr♦ ♥❛ ♦r✐❣❡♠

❋✐①❛♥❞♦ ✉♠ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s ❝✉❥♦s ❡✐①♦s ❝♦♥tê♠ ♦s ❡✐①♦s ❞❛ ❤✐✲

♣ér❜♦❧❡✱ ♦❜t❡r❡♠♦s ❛ ❡q✉❛çã♦ ❞❛ ❤✐♣ér❜♦❧❡✳ ❍á ❞♦✐s ❝❛s♦s ❛ s❡r❡♠ ❝♦♥s✐❞❡r❛❞♦s✳

• ❈❛s♦ ✶✿ ❖s ❢♦❝♦s ♣❡rt❡♥❝❡♠ ❛♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

❋✐❣✉r❛ ✷✳✷✹✿ ❍✐♣ér❜♦❧❡ ❝♦♠ ❝❡♥tr♦ ♥❛ ♦r✐❣❡♠ ❡ ❢♦❝♦s ♥♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s

❈♦♥s✐❞❡r❡ ✉♠❛ ❤✐♣ér❜♦❧❡ ❝♦♠ ❝❡♥tr♦ O ♥❛ ♦r✐❣❡♠ ❞♦ s✐st❡♠❛ ❝❛rt❡s✐❛♥♦✱ ✈ér✲

t✐❝❡s ❡♠ A1(−a, 0) ❡ A2(a, 0)✱ ❝♦♠ a > 0 ❡ ❢♦❝♦s F1(−c, 0✮ ❡ F2(c, 0)✱ ❝♦♠

c > 0✳ ❚♦♠❛r❡♠♦s ✉♠ ♣♦♥t♦ P q✉❛❧q✉❡r s♦❜r❡ ❡ss❛ ❤✐♣ér❜♦❧❡✱ ❝♦♠ ❝♦♦r❞❡♥❛✲

❞❛s (x, y)✳

❙❛❜❡♠♦s q✉❡ |PF1 − PF2| = 2a✱ t❡♠♦s✿

|
√

[x− (−c)]2 + (y − 0)2 −
√

(x− c)2 + (y − 0)2| = 2a

√

(x+ c)2 + y2 −
√

(x− c)2 = ±2a

√

(x+ c)2 + y2 = ±2a+
√

(x− c)2 + y2

(√

(x+ c)2 + y2
)2

=
(

±2a+
√

(x− c)2 + y2
)2



✷✳✼ ❊st✉❞♦ ❞❛s ❈ô♥✐❝❛s ✺✻

❉❡s❡♥✈♦❧✈❡♥❞♦ ♦s q✉❛❞r❛❞♦s✿

(x+ c)2 + y2 = 4a2 ± 4a
√

(x− c)2 + y2 + (x− c)2 + y2

x2 + 2cx+ c2 + y2 = ±4a2 − 4a
√

x2 − 2cx+ c2 + y2 + x2 − 2cx+ c2 + y2

4cx− 4a2 = ±4a
√

x2 − 2cx+ c2 + y2 (÷4)

cx− a2 = ±a
√

x2 − 2cx+ c2 + y2

(
cx− a2

)2
=

(

±a
√

x2 − 2cx+ c2 + y2
)2

❉❡s❡♥✈♦❧✈❡♥❞♦ ♥♦✈❛♠❡♥t❡✿

c2x2 − 2cxa2 + (a2)2 = a2(x2 − 2cx+ c2 + y2)

c2x2 − 2cxa2 + a4 = a2x2 − 2cxa2 + a2c2 + a2y2

c2x2 + a4 = a2x2 + a2c2 + a2y2

c2x2 − a2x2 − a2y2 = a2c2 − a4

x2(c2 − a2)− a2y2 = a2(c2 − a2) (I)

❝♦♠♦ c2 = a2 + b2 ⇒ c2 − a2 = b2✱ ♣♦❞❡♠♦s s✉❜st✐✉✐r ❡♠ (I)✿

x2b2 − a2y2 = a2b2

x2b2 − a2y2 = a2b2 (÷a2b2)

x2

a2
− y2

b2
= 1.

❊ss❛ é ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❤✐♣ér❜♦❧❡ ❞❡ ❢♦❝♦s ♥♦ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ❡ ❝❡♥tr♦

(0, 0)✳

• ❈❛s♦ ✷✿ ❖s ❢♦❝♦s ♣❡rt❡♥❝❡♠ ❛♦ ❡✐①♦ ❞❛s ♦r❞❡♥❛❞❛s

◆❡ss❡ ❝❛s♦✱ ♦s ❢♦❝♦s tê♠ ❝♦♦r❞❡♥❛❞❛s F1 = (0,−c) ❡ F2 = (0, c)✱ ❝♦♠ c > 0✳

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

y2

a2
− x2

b2
= 1.

❊ss❛ é ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❤✐♣ér❜♦❧❡ ❞❡ ❢♦❝♦s ♥♦s ❡✐①♦s ❞❛s ♦r❞❡♥❛❞❛s ❡

❝❡♥tr♦ (0, 0)✳



✷✳✼ ❊st✉❞♦ ❞❛s ❈ô♥✐❝❛s ✺✼

❆ssí♥t♦t❛s ❞❛ ❤✐♣ér❜♦❧❡

❆s r❡t❛s r1 ❡ r2 q✉❡ ❝♦♥tê♠ ❛s ❞✐❛❣♦♥❛✐s ❞♦ r❡tâ♥❣✉❧♦ ❞❡ ❧❛❞♦s 2a ❡ 2b ♥❛

❤✐♣ér❜♦❧❡ ✐♥❞✐❝❛❞❛ ❛❜❛✐①♦ sã♦ ❞❡♥♦♠✐♥❛❞❛s ❞❡ ❛ssí♥t♦t❛s ❞❛ ❤✐♣ér❜♦❧❡✳ ❆ ❤✐♣ér❜♦❧❡

s❡ ❛♣r♦①✐♠❛ ❝❛❞❛ ✈❡③ ♠❛✐s ❞❛s ❛ssí♥t♦t❛s✱ s❡♠ t♦❝á✲❧❛s✳

❆s ❡q✉❛çõ❡s ❞❛s r❡t❛s ❛ssí♥t♦t❛s sã♦ ❞❛❞❛s ♣♦r r1 : bx− ay = 0 ❡ r2 : bx+ ay = 0✳

❋✐❣✉r❛ ✷✳✷✺✿ ❆ssí♥t♦t❛s ❞❛ ❤✐♣ér❜♦❧❡

✷✳✼✳✸ P❛rá❜♦❧❛

❉❛❞♦s ✉♠ ♣♦♥t♦ F ❡ ✉♠❛ r❡t❛ d✱ ♣❡rt❡♥❝❡♥t❡s ❛ ✉♠ ♣❧❛♥♦ α✱ ❝♦♠ F ♥ã♦

♣❡rt❡♥❝❡♥t❡ ❛ d✱ s❡❥❛ p ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ F ❡ d✳ ❈❤❛♠❛♠♦s ❞❡ ♣❛rá❜♦❧❛ ❛♦ ❝♦♥❥✉♥t♦

❞♦s ♣♦♥t♦s ❞❡ α q✉❡ ❡stã♦ à ♠❡s♠❛ ❞✐stâ♥❝✐❛ ❞❡ F ❡ ❞❡ d✳

parábola = [P ∈ α/PF = Pd].

❋✐❣✉r❛ ✷✳✷✻✿ ❊❧❡♠❡♥t♦s ❞❛ ♣❛rá❜♦❧❛

❊❧❡♠❡♥t♦s ♣r✐♥❝✐♣❛✐s✿

F ✿ ❢♦❝♦

d✿ ❞✐r❡tr✐③

p✿ ♣❛râ♠❡tr♦

V ❂ ✈ért✐❝❡

r❡t❛ V F ✿ ❡✐①♦ ❞❡ s✐♠❡tr✐❛

r❡❧❛çã♦ ♥♦tá✈❡❧✿ V F =
p

2
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❊q✉❛çã♦ ❞❛ ♣❛rá❜♦❧❛ ❝♦♠ ✈ért✐❝❡ ♥❛ ♦r✐❣❡♠✿

❚♦♠❡♠♦s ✉♠ s✐st❡♠❛ ❝❛rt❡s✐❛♥♦ ♦rt♦❣♦♥❛❧ ❝♦♠ ♦r✐❣❡♠ ♥♦ ✈ért✐❝❡ ❞❛ ♣❛✲

rá❜♦❧❛ ❡ ❡✐①♦ ❞❛s ❛❜s❝✐ss❛s ♣❛ss❛♥❞♦ ♣❡❧♦ ❢♦❝♦✳ ➱ ❡✈✐❞❡♥t❡ q✉❡ ♦ ❢♦❝♦ é F (
p

2
, 0) ❡ ❛

❞✐r❡tr✐③ d t❡♠ ❡q✉❛çã♦ x = −p

2
✳

◆❡st❛s ❝♦♥❞✐çõ❡s✱ ❡s❝♦❧❤❡r❡♠♦s ✉♠ ♣♦♥t♦ P (x, y) q✉❛❧q✉❡r s♦❜r❡ ❡st❛ ♣❛rá❜♦❧❛ ❡

s❛❜❡♥❞♦ q✉❡ ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ F ❡ P ❞❡✈❡ s❡r ✐❣✉❛❧ à ❞✐stâ♥❝✐❛ ❡♥tr❡ P ❡ d✱ ✐st♦ é✿

PF = Pd

√
(

x− p

2

)2

+ (y − 0)2 =

√
(

x+
p

2

)2

+ (y − y)2

√
(

x− p

2

)2

+ (y − 0)2 =

√
(

x+
p

2

)2

+ (y − y)2

(

x− p

2

)2

+ y2 =
(

x+
p

2

)2

x2 − px+
p2

4
+ y2 = x2 + px+

p2

4

y2 = 2px.

❆♥❛❧♦❣❛♠❡♥t❡✱ s❡ ❛ ♣❛rá❜♦❧❛ ❛♣r❡s❡♥t❛ ✈ért✐❝❡ ♥❛ ♦r✐❣❡♠ ❡ ❢♦❝♦ ♥♦ ❡✐①♦

❞❛s ♦r❞❡♥❛❞❛s✱ t❡♠♦s✿

PF = Pd
√

(x− 0)2 +
(

y − p

2

)2

=

√

(x− x)2 +
(

y +
p

2

)2

P❡r❝❡❜❡✲s❡ q✉❡ ❡st❛ r❡❧❛çã♦ é ❛ ♠❡s♠❛ q✉❡ s❡ ♦❜té♠ ♣❡r♠✉t❛♥❞♦ x ❝♦♠ y ♥❛ r❡❧❛çã♦

❛♥t❡r✐♦r ❡✱ ❞❛í✱ ❞❡❝♦rr❡ ❛ ❡q✉❛çã♦ ❞❛ ♣❛rá❜♦❧❛✿

x2 = 2py.



✺✾

✸ ▼❡t♦❞♦❧♦❣✐❛ ❞❡ ❡♥s✐♥♦ ✉t✐❧✐③❛♥❞♦ ❥♦❣♦

♠❛t❡♠át✐❝♦

✸✳✶ ❏✉st✐✜❝❛t✐✈❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛

❆ ❛♣❧✐❝❛çã♦ ❞❡st❛ ❛t✐✈✐❞❛❞❡ ♦❝♦rr❡✉ ❛♣ós ❛ r❡❛❧✐③❛çã♦ ❞♦ ❡st✉❞♦ ❞❛ ❝✐r✲

❝✉♥❢❡rê♥❝✐❛✱ ❝♦♥t✐t✉✐♥❞♦✲s❡ ❡♠ ✉♠ ❥♦❣♦ ♠❛t❡♠át✐❝♦ ✈♦❧t❛❞♦ ♣❛r❛ ♦s ❛❧✉♥♦s ❞❛ ✸♦

sér✐❡ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ s✉❣❡r✐❞♦ ♣❡❧♦s ❝❛❞❡r♥♦s ❞❡ ▼❛t❤❡♠❛ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦✳

❈♦♠ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ❥♦❣♦s ❤á ❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ❛♥❛❧✐s❛r ♦ ❞❡s❡♠♣❡♥❤♦

❞♦s ❡st✉❞❛♥t❡s ♥❛ r❡s♦❧✉çã♦ ❞❡ ✉♠❛ q✉❡stã♦✱ ✈❡r✐✜❝❛♥❞♦ s❡✉ r❛❝✐♦❝í♥✐♦ ❧ó❣✐❝♦ ♦✉

❞❡t❡❝t❛♥❞♦ ♦s ❡rr♦s ❝♦♠❡t✐❞♦s✳ ❉❡ss❛ ❢♦r♠❛✱ é ♣♦ssí✈❡❧ ❞✐❛❣♥♦st✐❝❛r ❞✐✜❝✉❧❞❛❞❡s ❡♠

✉♠ ✐t❡♠ ❡s♣❡❝í✜❝♦ ❞♦ ❝♦♥t❡ú❞♦ ❡ ♥❡❝❡ss✐❞❛❞❡s ✐♥❞✐✈✐❞✉❛✐s ♦✉ ❝♦❧❡t✐✈❛s✱ ❜✉s❝❛♥❞♦

❡♥tã♦✱ ♥♦✈❛s ❡str❛té❣✐❛s ❞❡ ❡♥s✐♥♦ ♣❛r❛ ❛✉①✐❧✐á✲❧♦s✳ ❊st❡ ❥♦❣♦ s✉r❣✐✉ ❝♦♠♦ ✉♠❛ ❛❧✲

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

♣r♦❜❧❡♠❛s r❡❢❡r❡♥t❡s ❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❞❡ ♣♦♥t♦s à ❝✐r❝✉♥❢❡rê♥❝✐❛✳ ❆♣ós ✉♠❛ ❛✈❛❧✐✲

❛çã♦ ♣❡r✐ó❞✐❝❛ ❞❛ ❛♣r❡♥❞✐③❛❣❡♠ ❝♦♥st❛t♦✉✲s❡ ✉♠ ❡❧❡✈❛❞♦ í♥❞✐❝❡ ❞❡ ❡rr♦ ♥♦ ♠♦♠❡♥t♦

❞❡ ❞❡t❡r♠✐♥❛r ❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ♣♦♥t♦ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛✳

❆ q✉❡stã♦ ♣r♦♣♦st❛ ♥❡st❛ ❛✈❛❧✐❛çã♦ ❡stá tr❛♥s❝r✐t❛ ❛ s❡❣✉✐r✿

◗✉❛❧ ❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❞♦s ♣♦♥t♦s ❆(−3,−1) ❡ ❇(2, 1) ❡♠ r❡❧❛çã♦ à

❝✐r❝✉♥❢❡rê♥❝✐❛ x2 + y2 + 6x− 2y + 6 = 0 ❄

P❛r❛ s♦❧✉❝✐♦♥á✲❧❛ ♦ ❛❧✉♥♦ ♣r❡❝✐s❛ ❧❡♠❜r❛r q✉❡✿

❚♦❞♦s ♦s ♣♦♥t♦s ❞❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞✐st❛♠ ✐❣✉❛❧♠❡♥t❡ ❞♦ ❝❡♥tr♦ ❡

♠❛♥tê♠ ❞❡❧❡ ❞✐stâ♥❝✐❛ ✐❣✉❛❧ ❛♦ r❛✐♦✱ ✐ss♦ s✐❣♥✐✜❝❛ q✉❡✱ ❞❛❞❛ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡

❝❡♥tr♦ C ❡ r❛✐♦ r✱ s❡ ✉♠ ♣♦♥t♦ ♥ã♦ ❞✐st❛ ❡①❛t❛♠❡♥t❡ r ❞❡ C✱ ❡❧❡ ♣♦❞❡rá s❡r ✐♥t❡r♥♦

♦✉ ❡①t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳

P♦rt❛♥t♦✱ ♣❛r❛ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ λ ❞❡ ❝❡♥tr♦ C(a, b)✱ r❛✐♦ r ❡ ✉♠ ♣♦♥t♦

P (x, y) q✉❛❧q✉❡r✱ ❞✐st✐♥t♦ ❞♦ ❝❡♥tr♦ C✱ ❝♦♠♣❛r❛♥❞♦ d (P,C) ❝♦♠ r✱ t❡♠♦s ✸ ♣♦ss✐✲

❜✐❧✐❞❛❞❡s✱ ❝♦♠♦ ✈✐♠♦s ♥❛ ♣á❣✐♥❛ 48✳



✸✳✶ ❏✉st✐✜❝❛t✐✈❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ✻✵

❉❡ ♠❛♥❡✐r❛ ❣❡r❛❧✱ ❞❛❞♦s ✉♠ ♣♦♥t♦ P (x, y) ❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ λ ❞❡

❡q✉❛çã♦ r❡❞✉③✐❞❛ (x− xC)
2 + (y − yC)

2 = r2✱ ❝♦♠ ❝❡♥tr♦ C(xc, yc) ❡ r❛✐♦ r t❡♠♦s✿

✶✳ P♦♥t♦ P ♣❡rt❡♥❝❡♥t❡ à ❝✐r❝✉♥❢❡rê♥❝✐❛✿

d2 (P,C) = r2

(x− xC)
2 + (y − yC)

2 = r2

(x− xC)
2 + (y − yC)

2 − r2 = 0.

✷✳ P♦♥t♦ P ❡①t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✿

d2 (P,C) > r2

(x− xC)
2 + (y − yC)

2 > r2

(x− xC)
2 + (y − yC)

2 − r2 > 0.

✸✳ P♦♥t♦ P ✐♥t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✿

d2 (P,C) < r2

(x− xC)
2 + (y − yC)

2 < r2

(x− xC)
2 + (y − yC)

2 − r2 < 0.

❙❡ ❛ ❡q✉❛çã♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡st✐✈❡r ♥❛ ❢♦r♠❛ ❣❡r❛❧✱ t♦r♥❛✲s❡ ❜❡♠ ♠❛✐s

s✐♠♣❧❡s ✉t✐❧✐③❛r ❛ s✉❜st✐t✉✐çã♦ ❞❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ♣♦♥t♦ ❞❛❞♦ ♥❛ ❡q✉❛çã♦ ❞❛ ❝✐r✲

❝✉♥❢❡rê♥❝✐❛ ❞♦ q✉❡ ❝❛❧❝✉❧❛r ❛ ❞✐stâ♥❝✐❛ ❞♦ ♣♦♥t♦ ❛♦ ❝❡♥tr♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✳

❘❡s✉♠✐♥❞♦✱ ❞❛❞♦s ✉♠ ♣♦♥t♦ P (x0, y0) ❡ ❛ ❡q✉❛çã♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

Ax2 + By2 + Dx + Ey + F = 0✱ ❝♦♠ A > 0 ❡ ❝♦♠ t♦❞❛s ❛s ❝♦♥❞✐çõ❡s ♣❛r❛ q✉❡

❡❧❛ r❡♣r❡s❡♥t❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ s❛t✐s❢❡✐t❛s✱ ❜❛st❛ s✉❜st✐t✉✐r♠♦s ♥❛ ❡q✉❛çã♦ ❛s ❝♦✲

♦r❞❡♥❛❞❛s ❞♦ ♣♦♥t♦ ❞❛❞♦ ❡ ♦❜t❡r♠♦s ♦ ✈❛❧♦r M (x0, y0) ❞❛ ❡①♣r❡ssã♦ ❞♦ ♣r✐♠❡✐r♦

♠❡♠❜r♦ ❞❛ ❡q✉❛çã♦✳

• ❙❡ M (x0, y0) = 0✱ ❡♥tã♦ P é ♣♦♥t♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✳

• ❙❡ M (x0, y0) < 0✱ ❡♥tã♦ P é ✐♥t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳

• ❙❡ M (x0, y0) > 0✱ ❡♥tã♦ P é ❡①t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛



✸✳✶ ❏✉st✐✜❝❛t✐✈❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ✻✶

❖❜s❡r✈❛çã♦✿

❆♥❛❧✐s❛r❡♠♦s ❛s ❝♦♥❞✐çõ❡s q✉❡ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❛ ❡q✉❛çã♦ Ax2 + By2 +

Dx+ Ey + F = 0 ❞❡✈❡♠ s❛t✐s❢❛③❡r ♣❛r❛ q✉❡ ❡❧❛ r❡♣r❡s❡♥t❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✳

■♥✐❝✐❛❧♠❡♥t❡ ✈❛♠♦s ❞✐✈✐❞✐r ❛ ❡q✉❛çã♦ ♣♦r A 6= 0✿

x2 +
B

A
y2 +

C

A
xy +

D

A
x+

E

A
y +

F

A
= 0.

❈♦♠♣❛r❛♥❞♦ ❝♦♠ ❛ ❡q✉❛çã♦ ❣❡r❛❧ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ x2+y2−2ax−2by+

(a2 + b2 − r2) = 0✱ ♦❜t❡r❡♠♦s ❛s r❡❧❛çõ❡s✿

• B

A
= 1 ⇒ A = B 6= 0 ✭ ♦s ❝♦❡✜❝✐❡♥t❡s ❞❡ x2 ❡ y2 ❞❡✈❡♠ s❡r ✐❣✉❛✐s✱ ♠❛s ♥ã♦

♥✉❧♦s✮

• C

A
= 0 ⇒ C = 0 ✭ ♥ã♦ ♣♦❞❡ ❤❛✈❡r t❡r♠♦ ①② ✮

• D

A
= −2a ⇒ a = − D

2A

• E

A
= −2b ⇒ b = − E

2A

• F

A
= a2 + b2 − r2 ⇒

r2 = a2 + b2 − F

A
⇒ r2 =

D2

4A2
+

E2

4A2
− 4AF

4A
⇒ r =

√

D2 + E2 − 4AF

4A2
✭❝♦♠

D2 + E2 − 4AF > 0✮✳

❊st❛s r❡❧❛çõ❡s s❡r✈✐rã♦ ♣❛r❛ ❞❡t❡r♠✐♥❛r s❡ ✉♠❛ ❡q✉❛çã♦ é r❡❛❧♠❡♥t❡ ❛

❡q✉❛çã♦ ❞❡ ✉♠❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✳ ❊♠ ❝❛s♦ ❛✜r♠❛t✐✈♦✱ s❡r✈✐rã♦ t❛♠❜é♠ ♣❛r❛ ❞❡t❡r✲

♠✐♥❛r ❛s ❝♦♦r❞❡♥❛❞❛s ❞❡ ❝❡♥tr♦ ❡ ❛ ♠❡❞✐❞❛ ❞♦ r❛✐♦✳

❱❡r✐✜❝❛✲s❡ q✉❡ ♥❛ q✉❡stã♦ ♣r♦♣♦st❛✱ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡stá ❡s❝r✐t❛ ♥❛ ❢♦r♠❛

❣❡r❛❧✱ ♣♦rt❛♥t♦ ♣❛r❛ ❞❡t❡r♠✐♥❛r ❛ ♣♦s✐çã♦ ❞♦s ♣♦♥t♦s ❆ ❡ ❇✱ ❜❛st❛ s✉❜st✐t✉✐r s✉❛s

❝♦♦r❞❡♥❛❞❛s ♥❛ ❡q✉❛çã♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡ ♦❜s❡r✈❛r ♦ ✈❛❧♦r ♥✉♠ér✐❝♦ ❡♥❝♦♥tr❛❞♦✳

• P♦♥t♦ A(−3,−1)

= (−3)2 + (−1)2 + 6(−3)− 2(−1) + 6

= 9 + 1− 18 + 2 + 6

= 0.

❈♦♠♦ ♦ ✈❛❧♦r ❡♥❝♦♥tr❛❞♦ é ✵✱ ❝♦♥❝❧✉✐✲s❡ q✉❡ ♦ ♣♦♥t♦ ❆ ❡stá ♥❛ ❝✐r❝✉♥❢❡rê♥❝✐❛



✸✳✶ ❏✉st✐✜❝❛t✐✈❛ ❞❛ ♠❡t♦❞♦❧♦❣✐❛ ✻✷

• P♦♥t♦ B(2, 1)

= (2)2 + (1)2 + 6(2)− 2(1) + 6

= 4 + 1 + 12− 2 + 6

= 21.

❈♦♠♦ ♦ ✈❛❧♦r ❡♥❝♦♥tr❛❞♦ é ♣♦s✐t✐✈♦✱ ❝♦♥❝❧✉✐✲s❡ q✉❡ ♦ ♣♦♥t♦ B é ❡①t❡r♥♦ à

❝✐r❝✉♥❢❡rê♥❝✐❛✳

▲♦❣♦✱ ♦ ♣♦♥t♦ A ❡stá ♥❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡ ♦ ♣♦♥t♦ B é ❡①t❡r♥♦✳

❙❡ ♦ ❛❧✉♥♦ q✉✐s❡ss❡ r❡s♣♦♥❞❡r ❛ q✉❡stã♦ ✉t✐❧✐③❛♥❞♦ ❛ ❢♦r♠❛ r❡❞✉③✐❞❛✱

♣r♦❝❡❞❡r✐❛ ❞❛ s❡❣✉✐♥t❡ ❢♦r♠❛✿

✶✳ ❊s❝r❡✈❡r✐❛ ❛ ❡q✉❛çã♦ r❡❞✉③✐❞❛✱ ❡❢❡t✉❛♥❞♦ ✉♠ ♣r♦❝❡ss♦ ♣rát✐❝♦ q✉❡ ❝♦♥s✐st❡ ❡♠

❝♦♠♣❧❡t❛r ♦s q✉❛❞r❛❞♦s ♣❛r❛ ♣♦❞❡r ❡s❝r❡✈❡r ❛ ❡q✉❛çã♦ ♥❛ s✉❛ ❢♦r♠❛ r❡❞✉③✐❞❛✳

x2 + 6x+ y2 − 2y + 6 = 0

x2 + 6x+ 9− 9 + y2 − 2y + 1− 1 + 6 = 0

(x+ 3)2 − 9 + (y − 1)2 − 1 + 6 = 0

(x+ 3)2 + (y − 1)2 = 4.

✷✳ ❈❛❧❝✉❧❛r✐❛ ❛ ❞✐stâ♥❝✐❛ ❡♥tr❡ ♦ ❝❡♥tr♦ ❡ ♦ ♣♦♥t♦✱ ❡ ❝♦♠♣❛r❛r✐❛ ❝♦♠ ♦ ✈❛❧♦r ❞♦

r❛✐♦✳

• P♦♥t♦ A(−3,−1)

= (−3 + 3)2 + (−1− 1)2

= (0)2 + (−2)2

= 0 + 4

= 4.

❱❛❧♦r ✐❣✉❛❧ ❛♦ r❛✐♦✱ ♣♦♥t♦ ♥❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✳

• P♦♥t♦ B(2, 1)

= (2 + 3)2 + (1− 1)2

= (5)2 + (0)2

= 25 + 0

= 25.

❱❛❧♦r ♠❛✐♦r ❞♦ q✉❡ ♦ r❛✐♦✱ ♣♦♥t♦ ❡①t❡r♥♦ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳



✸✳✷ ❖❜❥❡t✐✈♦s ❞♦ ❏♦❣♦ ✻✸

●r❛♥❞❡ ♣❛rt❡ ❞♦s ❛❧✉♥♦s ❡rr❛r❛♠ ♦✉ ♥ã♦ r❡s♣♦♥❞❡r❛♠ ❛ q✉❡stã♦✳ P❡r❝❡❜❡✉✲

s❡ q✉❡ ♦s ❡rr♦s ♥ã♦ ❡st❛✈❛♠ ♥❛ s✉❛ ♠❛✐♦r✐❛ r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ ♦ ❡st✉❞♦ ❞❛s

❝✐r❝✉♥❢❡rê♥❝✐❛s ❡♠ s✐✱ ♠❛s ♣r✐♥❝✐♣❛❧♠❡♥t❡ ♥♦s ❝á❧❝✉❧♦s ❡❢❡t✉❛❞♦s ♣♦r ❡❧❡s✱ ❝♦♠♦

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

✈❡r✐✜❝❛✈❛ ❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❞♦ ♣♦♥t♦ A(−3,−1) ❡♠ r❡❧❛çã♦ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

x2 + y2 + 6x− 2y + 6 = 0✿

= (−3)2 + (−1)2 + 6(−3)− 2(−1) + 6

= 9− 1− 18 + 2 + 6

= −2

❖ q✉❡ t♦r♥❛ ♦ r❡s✉❧t❛❞♦ ✜♥❛❧ ✐♥❝♦rr❡t♦✱ ♣♦✐s ❥á ✈❡r✐✜❝❛♠♦s q✉❡ ❡st❡ ♣♦♥t♦

♣❡rt❡♥❝❡ à ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❛❞❛ ❡ ♥ã♦ ✐♥t❡r♥♦ ❛ ❡❧❛ ❝♦♥❢♦r♠❡ ♦ ✈❛❧♦r ♥✉♠ér✐❝♦

❡♥❝♦♥tr❛❞♦ ♣♦r ❡st❡ ❛❧✉♥♦✳

✸✳✷ ❖❜❥❡t✐✈♦s ❞♦ ❏♦❣♦

❆♣r✐♠♦r❛r ❛ ❝♦♠♣r❡❡♥sã♦ ❞♦s ✐♥t❡r✈❛❧♦s ♥✉♠ér✐❝♦s ♥❛ r❡♣r❡s❡♥t❛çã♦ ❞❡

♣❛r❡s ♦r❞❡♥❛❞♦s ♥♦ s✐st❡♠❛ ❞❡ ❝♦♦r❞❡♥❛❞❛s ❝❛rt❡s✐❛♥❛s✱ ❛♣r♦♣r✐❛r✲s❡ ❞❛s ❡q✉❛çõ❡s

r❡❞✉③✐❞❛ ❡ ❣❡r❛❧ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❝♦♥❤❡❝✐❞♦s s❡✉ ❝❡♥tr♦ ❡ r❛✐♦ ❡ ✐❞❡♥t✐✜❝❛r ❛s ♣r♦✲

♣r✐❡❞❛❞❡s ❞❛ ♣♦s✐çã♦ r❡❧❛t✐✈❛ ❡♥tr❡ ♣♦♥t♦ ❡ ❝✐r❝✉♥❢❡rê♥❝✐❛✱ sã♦ ♦❜❥❡t✐✈♦s q✉❡ ♣♦❞❡♠

s❡r ❛t✐♥❣✐❞♦s ❛tr❛✈és ❞❡st❡ ❥♦❣♦✳

P❡r❝❡❜❡✲s❡ q✉❡ ♦ ❛❧✉♥♦ t❡♠ ✉♠❛ ❞✐✜❝✉❧❞❛❞❡ ✐♠❡♥s❛ ❞❡ ❝♦♠♣r❡❡♥❞❡r ❛

❡①✐stê♥❝✐❛ ❞❡ ✐♥t❡r✈❛❧♦ r❡❛❧ ♥✉♠ér✐❝♦ ❝♦♠♦ q✉❛❧q✉❡r s✉❜❝♦♥❥✉♥t♦ ❞♦s ♥ú♠❡r♦s r❡❛✐s

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

❛ s♦❧✉çã♦ ❞♦s ♣r♦❜❧❡♠❛s q✉❡ ❡♥✈♦❧✈❛♠ ♦s ❞✐✈❡rs♦s t✐♣♦s ❞❡ ✐♥❡q✉❛çõ❡s✳

✸✳✸ ❘❡❝✉rs♦s ♥❡❝❡ssár✐♦s ♣❛r❛ ❛ ✉t✐❧✐③❛çã♦ ❞♦ ❥♦❣♦

• ♠♦❡❞❛

• ❧á♣✐s

• ❝♦♠♣❛ss♦

• t❛❜✉❧❡✐r♦ ❡♠ ♣❛♣❡❧ q✉❛❞r✐❝✉❧❛❞♦



✸✳✹ ❘❡❣r❛s ✻✹

✸✳✹ ❘❡❣r❛s

✶✳ ❆ t✉r♠❛ s❡rá ❛❣r✉♣❛❞❛ ❡♠ ❞✉♣❧❛s✱ ❝❛❞❛ ❥♦❣❛❞♦r ✐rá ❡s❝♦❧❤❡r ✉♠ ❝♦❧❡❣❛ ♣❛r❛

❥♦❣❛r✳ ❉❡✜♥✐❞❛s ❛s ❞✉♣❧❛s✱ ❝❛❞❛ ❝♦♠♣♦♥❡♥t❡ ✐rá r❡♣r❡s❡♥t❛r ❡♠ ✉♠❛ ❢♦❧❤❛

❞❡ ♣❛♣❡❧ ❝♦♠✉♠ ♦✉ q✉❛❞r✐❝✉❧❛❞♦ ✭s❡ t✐✈❡r✮ ♦ ♣❧❛♥♦ ❝❛rt❡s✐❛♥♦ ❝♦♠ ♦s ❡✐①♦s

❝♦♦r❞❡♥❛❞♦s r❡♣r❡s❡♥t❛❞♦s ❡♠ ✉♠ ✐♥t❡r✈❛❧♦ ✐♥t❡✐r♦ ✈❛r✐❛♥❞♦ ❞❡ −10 ❛ 10✳

✷✳ ❈❛❞❛ ❥♦❣❛❞♦r ❛ss✐♥❛❧❛ ❡♠ s❡✉ t❛❜✉❧❡✐r♦ 10 ♣❛r❡s ♦r❞❡♥❛❞♦s ❞✐st✐♥t♦s s❡♠ q✉❡

s❡✉ ❛❞✈❡rsár✐♦ t❡♥❤❛ ❝♦♥❤❡❝✐♠❡♥t♦ ❞❡st❛s ♠❛r❝❛çõ❡s✳ ❊ss❡s ♣♦♥t♦s ♣♦❞❡♠

✜❝❛r ❡♠ q✉❛❧q✉❡r ♣♦s✐çã♦ ❞❡s❞❡ q✉❡ ❞❡♥tr♦ ❞♦s ❧✐♠✐t❡s ❞♦ t❛❜✉❧❡✐r♦✱ ♦✉ s❡❥❛✱

♦s ♣❛r❡s ♦r❞❡♥❛❞♦s (x, y) ❝♦♠ −10 ≤ x ≤ 10 ❡ −10 ≤ y ≤ 10 ❡ x ∈ Z ❡ y ∈ Z✳

✸✳ ❆tr❛✈és ❞❛ ♠♦❡❞❛✱ ♦✉ q✉❛❧q✉❡r ♦✉tr❛ ❢♦r♠❛ ♣r❡✈✐❛♠❡♥t❡ ❛❝♦r❞❛❞❛✱ ❞❡❝✐❞❡✲s❡

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

✹✳ ◆❛ s✉❛ ✈❡③✱ ♦ ❥♦❣❛❞♦r ❧❛♥ç❛ ❛ ♠♦❡❞❛✱ ❝♦♥✈❡♥❝✐♦♥♦✉✲s❡ q✉❡ ❛ ❝❛r❛ ❞❡✜♥❡ r❛✐♦ ❞❛

❝✐r❝✉♥❢❡rê♥❝✐❛ 1✱ ❡ ❡♠ ❝♦r♦❛✱ ♦ r❛✐♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ s❡rá 2✳ ❆s ❝♦♦r❞❡♥❛❞❛s ❞♦

❝❡♥tr♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ sã♦ ❡♥tã♦ ❞❡✜♥✐❞❛s✱ ♦❜s❡r✈❛♥❞♦ t❛♠❜é♠ q✉❡ −10 ≤
a ≤ 10 ❡ −10 ≤ b ≤ 10 ❡ a ∈ Z ❡ b ∈ Z✳ ❊st❛ ❡q✉❛çã♦ é ❞❛❞❛ ♣❡❧❛ ❢♦r♠❛

r❡❞✉③✐❞❛ (x− a)2 + (y − b)2 = r2✱ ❡ é ✐♥❢♦r♠❛❞❛ ❛♦ ❛❞✈❡rsár✐♦✳

✺✳ ❖ ❛❞✈❡rsár✐♦ tr❛ç❛ ❡♠ s❡✉ t❛❜✉❧❡✐r♦✱ ❝♦♠ ♦ ❛✉①í❧✐♦ ❞❡ ✉♠ ❝♦♠♣❛ss♦✱ ❛ r❡✲

♣r❡s❡♥t❛çã♦ ❣rá✜❝❛ ❞❛ ❡q✉❛çã♦ ✐♥❢♦r♠❛❞❛ ❡ ❛♥✉♥❝✐❛ q✉❛♥t♦s ❞❡ s❡✉s ♣♦♥t♦s

♦ ♦✉tr♦ ❥♦❣❛❞♦r ❝❛♣t✉r♦✉✳ ❖s ♣♦♥t♦s s❡rã♦ ❝❛♣t✉r❛❞♦s q✉❛♥❞♦ ❡st✐✈❡r❡♠ ♥♦

✐♥t❡r✐♦r ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ♦✉ ♣❡rt❡♥❝❡♥t❡s ❛ ❡❧❛✳

✻✳ ●❛♥❤❛ ♦ ❥♦❣♦ ❛q✉❡❧❡ q✉❡ ❝♦♥s❡❣✉✐r ❝❛♣t✉r❛r ♦s 10 ♣♦♥t♦s ❞❡ s❡✉ ♦♣♦♥❡♥t❡✳

✸✳✺ ❆❧❣✉♠❛s ❡①♣❧♦r❛çõ❡s ♣♦ssí✈❡✐s ♥♦ ❞❡s❡♥✈♦❧✈✐✲

♠❡♥t♦ ❞♦ ❥♦❣♦

P❛r❛ ❛♥❛❧✐s❛r ❛s ♣♦sss✐❜✐❧✐❞❛❞❡s ❞❡ ♣♦♥t♦s ❝❛♣t✉r❛❞♦s ♣❡❧♦s ❥♦❣❛❞♦r❡s✱

♦ ❧✐✈r♦ s✉❣❡r❡ ❛s s❡❣✉✐♥t❡s ❡①♣❧♦r❛çõ❡s q✉❡ ❢♦r❛♠ ❛♥❛❧✐s❛❞❛s ❡ r❡s♣♦♥❞✐❞❛s ♣❡❧♦s

❛❧✉♥♦s✳



✸✳✺ ❆❧❣✉♠❛s ❡①♣❧♦r❛çõ❡s ♣♦ssí✈❡✐s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❥♦❣♦ ✻✺

✶✳ ❊stá ♥❛ ✈❡③ ❞❡ ❏ú❧✐♦ ❥♦❣❛r✳ ❊❧❡ ❞✐③ ❛ ❈és❛r ❛ ❡q✉❛çã♦ (x− 1)2 + (y − 5)2 =

4✳ ❊st❡ tr❛ç❛ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡ ❛♥✉♥❝✐❛ q✉❡ ❏ú❧✐♦ ❢❡③ 5 ♣♦♥t♦s ❞♦s q✉❛✐s 3

♣❡rt❡♥❝❡♠ à ❝✐r❝✉♥❢❡rê♥❝✐❛✳ ◗✉❛✐s ♦s ♣♦ssí✈❡✐s ♣♦♥t♦s ❛t✐♥❣✐❞♦s ♣♦r ❏ú❧✐♦✱ q✉❡

♣❡rt❡♥❝❡♠ à ❝✐r❝✉♥❢❡rê♥❝✐❛ ❄

❙♦❧✉çã♦✿

❉❛ ❡q✉❛çã♦ (x− 1)2 + (y − 5)2 = 4✱ ♦❜t❡♠♦s ♦ ❝❡♥tr♦ C(1, 5) ❡ r❛✐♦ 2✱ ❝✉❥♦

❣rá✜❝♦ é r❡♣r❡s❡♥t❛❞♦ ♣♦r✿

❋✐❣✉r❛ ✸✳✶✿ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(1, 5) ❡ r❛✐♦ 2

P♦rt❛♥t♦ ♦s ♣♦♥t♦s ♣♦ssí✈❡✐s ❛t✐♥❣✐❞♦s ♣♦❞❡♠ s❡r✿

(1, 7)✱ (0, 6)✱ (1, 6)✱ (2, 6)✱ (−1, 5)✱ (0, 5)✱ (1, 5)✱ (2, 5)✱ (3, 5)✱(0, 4)✱ (1, 4)✱ (2, 4)

❡ (1, 3)✱ ♥♦ t♦t❛❧ ❞❡ 13 ♣♦♥t♦s✱ s❡♥❞♦ q✉❡ ♦s ♣♦♥t♦s q✉❡ ♣❡rt❡♥❝❡♠ à ❝✐r❝✉♥❢❡✲

rê♥❝✐❛ sã♦ ❛♣❡♥❛s (1, 7)✱ (−1, 5)✱ (3, 5) ❡ (1, 3)✳

✷✳ ❆té q✉❛♥t♦s ♣♦♥t♦s ♣♦❞❡♠ s❡r ❝❛♣t✉r❛❞♦s s❡ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ♣♦ss✉✐r r❛✐♦ ✶❄

❊ r❛✐♦ ✷❄

❙♦❧✉çã♦✿

❆ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✶ ♣♦❞❡ ❝❛♣t✉r❛r ❛té ✺ ♣♦♥t♦s ❡♥q✉❛♥t♦ q✉❡ ❛ ❝✐r❝✉♥✲

❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✷ ♣♦❞❡ ❝❛♣t✉r❛r ❛té ✶✸ ♣♦♥t♦s✳



✸✳✺ ❆❧❣✉♠❛s ❡①♣❧♦r❛çõ❡s ♣♦ssí✈❡✐s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❥♦❣♦ ✻✻

❋✐❣✉r❛ ✸✳✷✿ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✶ ❋✐❣✉r❛ ✸✳✸✿ ❈✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✷

✸✳ ▲✐st❡ t♦❞♦s ♦s ♣♦♥t♦s q✉❡ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ r❛✐♦ ✷ ❡ ❝❡♥tr♦ C(−5,−5) ♣♦❞❡

❛t✐♥❣✐r✳

❙♦❧✉çã♦✿

❆ ❡q✉❛çã♦ r❡❞✉③✐❞❛ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ é✿

(x− a)2 + (y − b)2 = r2

(x− (−5))2 + (y − (−5))2 = (2)2

(x+ 5)2 + (y + 5)2 = 4

❖ ❣rá✜❝♦ ♣r♦✈❡♥✐❡♥t❡ é✿

❋✐❣✉r❛ ✸✳✹✿ P♦♥t♦s ❝❛♣t✉r❛❞♦s ♣❡❧❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(−5,−5) ❡ r❛✐♦ 2

❖s ♣♦♥t♦s q✉❡ ♣♦❞❡♠ s❡r ❛t✐♥❣✐❞♦s sã♦✿ (−5,−3)✱ (−6,−4)✱ (−5,−4)✱ (−4,−4)✱

(−7,−5)✱ (−6,−5)✱ (−5,−5)✱ (−4,−5)✱ (−3,−5)✱ (−6,−6)✱ (−5,−6)✱ (−4,−6)

❡ (−5,−7)✳



✸✳✺ ❆❧❣✉♠❛s ❡①♣❧♦r❛çõ❡s ♣♦ssí✈❡✐s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦ ❥♦❣♦ ✻✼

✹✳ ◗✉❡r♦ ❛t✐♥❣✐r ♦ ♣♦♥t♦ (10, 10)✳ ❚✐r❡✐ ❝❛r❛ ♥❛ ♠♦❡❞❛✳ ❊s❝r❡✈❛ ❛❧❣✉♥s ♣♦ssí✈❡✐s

❝❡♥tr♦s q✉❡ ♣♦ss♦ ❡s❝♦❧❤❡r✳

❋✐❣✉r❛ ✸✳✺✿ P♦♥t♦s ❝❛♣t✉r❛❞♦s ♣❡❧❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❝❡♥tr♦ C(10, 10)✱ r❛✐♦ 1✭✈❡r❞❡✮ ❡ r❛✐♦ 2✭❛③✉❧✮

❙♦❧✉çã♦✿

❚✐r❛r ❝❛r❛ s✐❣♥✐✜❝❛ t❡r r❛✐♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ✶ ❡ ♦s ♣♦♥t♦s ♣♦ssí✈❡✐s ♣❛r❛ ♦

❝❡♥tr♦ C(10, 10) sã♦ (9, 10)✱ (10, 9) ❡ (10, 10)✳

❈❛s♦ ♦ r❛✐♦ s❡❥❛ 2✱ ♦s ♣♦♥t♦s ♣♦ssí✈❡✐s s❡rã♦✿

(8, 10)✱ (9, 10)✱ (10, 10)✱ (10, 9) ❡ (10, 8)✳

✺✳ ▲ú❝✐♦ ♦❜t❡✈❡ ❝♦r♦❛ ❛♦ ❧❛♥ç❛r ❛ ♠♦❡❞❛✳ ◗✉❡r ❛t✐♥❣✐r ♦ ♣♦♥t♦ (−10, 4)✳ ❊s❝r❡✈❛

três ❝❡♥tr♦s q✉❡ ▲ú❝✐♦ ♣♦❞❡ ❡s❝♦❧❤❡r✳

❖❜t❡r ❝♦r♦❛ ♥❛ ♠♦❡❞❛ s✐❣♥✐✜❝❛ ♦❜t❡r r❛✐♦ ✐❣✉❛❧ ❛ 2✳

❋✐❣✉r❛ ✸✳✻✿ P♦ssí✈❡✐s ❝❡♥tr♦s ❞❡ ❝✐r❝✉♥❢❡rê♥❝✐❛ ♣❛r❛ ❛t✐♥❣✐r ♦ ♣♦♥t♦ (−10, 4)

❖s ♣♦♥t♦s ♣♦ssí✈❡✐s ♣❛r❛ ♦ ❝❡♥tr♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ sã♦✿

(−10, 6)✱ (−10, 5)✱ (−10, 4)✱ (−10, 3)✱ (−10, 2)✱ (−9, 5)✱ (−9, 4)✱ (−9, 3) ❡ (−8, 4)✳



✸✳✻ ❈♦♠✉♥✐❝❛♥❞♦ ❛ ❆♣r❡♥❞✐③❛❣❡♠ ✻✽

✸✳✻ ❈♦♠✉♥✐❝❛♥❞♦ ❛ ❆♣r❡♥❞✐③❛❣❡♠

❖s ❛❧✉♥♦s ♣✉❞❡r❛♠ ❡①♣♦r ❧✐✈r❡♠❡♥t❡ s✉❛s ✐❞❡✐❛s ❡ ❡♥❢r❡♥t❛r❛♠ s❡♠ ♠❡❞♦

❛ s♦❧✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s r❡❧❛❝✐♦♥❛❞♦s ❝♦♠ ❡st❛ ❛t✐✈✐❞❛❞❡✱ tr♦❝❛r❛♠ ❡①♣❡r✐ê♥❝✐❛s✱ ♠✉✲

❞❛r❛♠ ❞❡ ♦♣✐♥✐ã♦✱ s✉♣❡r❛r❛♠ ❛s ❞✐✜❝✉❧❞❛❞❡s ❡♥❢r❡♥t❛❞❛s ♥❛ ❝♦♠♣r❡❡♥sã♦ ❞♦ ❛ss✉♥t♦

❡ ❝♦♠♣r❡❡♥❞❡r❛♠ q✉❡ é ♣♦ssí✈❡❧ ❛♣r❡♥❞❡r ❝♦♥t❡ú❞♦s ♠❛t❡♠át✐❝♦s s❡♠ s❡ ♣r❡♥❞❡r

❛ ♠❡♠♦r✐③❛çã♦ ❞❡ ❢ór♠✉❧❛s ❡ t❡♦r✐❛s q✉❡ ❣❡r❛❧♠❡♥t❡ ♥ã♦ sã♦ ❜❡♠ ❝♦♠♣r❡❡♥❞✐❞❛s

♣♦r ❡❧❡s✳ ❖ ❛♠❜✐❡♥t❡ ❞❡s❝♦♥tr❛í❞♦ ♣r♦♣♦r❝✐♦♥❛❞♦ ♣❡❧♦ ❥♦❣♦ ♣♦ss✐❜✐❧✐t♦✉ q✉❡ ❞❡t❡r✲

♠✐♥❛❞♦s ❛❧✉♥♦s ❛♣át✐❝♦s ♥❛s ❛✉❧❛s ♣✉❞❡ss❡♠ ♣❛rt✐❝✐♣❛r✱ ♦♣✐♥❛r ❡ ❡♥❝♦♥tr❛r s♦❧✉çõ❡s

❛tr❛✈és ❞♦ ❞✐❛❧ó❣♦✳ P♦ss✐❜✐❧✐t❛♥❞♦ ❛ss✐♠✱ ❛ ❝♦♥str✉çã♦ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ q✉❡ só s❡

r❡❛❧✐③♦✉ ♥❛ ♣rát✐❝❛ s✉♣❡r❛♥❞♦ ♦ ❡♥tr❛✈❡ ❡st❛❜❡❧❡❝✐❞♦ ♥❛ ❡①❡❝✉çã♦ ❞♦s ❝á❧❝✉❧♦s✳

▼✉✐t♦s ❛❧✉♥♦s ❛✜r♠❛r❛♠ q✉❡ ♥✉♥❝❛ t✐♥❤❛♠ ♣❛ss❛❞♦ ♣♦r s✐t✉❛çã♦ s❡♠❡✲

❧❤❛♥t❡ ❡♠ ✉♠❛ ❛✉❧❛ ❞❡ ♠❛t❡♠át✐❝❛ ❡✱ ♣♦rt❛♥t♦✱ s❡r✐❛ ✐♥t❡r❡ss❛♥t❡ q✉❡ ♠❛✐s ❛t✐✈✐✲

❞❛❞❡s ❞❡ss❛ ♥❛t✉r❡③❛ ❢♦ss❡♠ ♣r♦♣♦st❛s ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞♦s ❝♦♥t❡ú❞♦s ❛✐♥❞❛ ❛

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

❞♦s ❡①❛♠❡s ❞❡ ❛❝❡ss♦ às ✉♥✐✈❡rs✐❛❞❛❞❡s q✉❡ s❡ ❛♣r♦①✐♠❛✈❛♠✳

❉❡ ❢❛t♦✱ ❡st❛ ❛t✐✈✐❞❛❞❡ ♦♣♦rt✉♥✐③♦✉ ✉♠❛ ❛♠♣❧✐❛çã♦ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ ❞♦s

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

♥❛❞❛s ❛ r❡♣r♦❞✉çã♦ ❞❡ ♣r♦❜❧❡♠❛s ♣ré✲❡st❛❜❡❧❡❝✐❞♦s✳ ❊❧❡s ❡①♣❧♦r❛r❛♠ ♣♦ss✐❜✐❧✐❞❛❞❡s

❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ❛té ❡♥tã♦ ❞❡s❝♦♥❤❡❝✐❞❛s ❡ r❡❝♦♥❤❡❝❡r❛♠ q✉❡ ❡ss❛ ♥♦✈❛ ❢♦r♠❛ ❞❡

❛♣r❡♥❞✐③❛❣❡♠✱ ❝♦♥❤❡❝✐❞❛ ❡ ✉t✐❧✐③❛❞❛ ♣♦r ♣♦✉❝♦s✱ ❛❜r✐✉ ❡s♣❛ç♦ ♣❛r❛ ❛ ❛q✉✐s✐çã♦ ❞❡

✐♥❢♦r♠❛çõ❡s ❜✉s❝❛❞❛s ♣❡❧♦s ♠❡s♠♦s✳ ❆ ❝♦♥❞✉çã♦ ❞❛s ❛✉❧❛s t♦r♥♦✉✲s❡ ♠❛✐s ♣r♦✲

❞✉t✐✈❛ ❡ s❛t✐s❢❛tór✐❛ ❧✐♠✐t❛♥❞♦ ♦ ❡s♣❛ç♦ ❞❛s ❝♦♥✈❡rs❛s ❡ ❞❛ ✉t✐❧✐③❛çã♦ ❞❡ r❡❝✉rs♦s

❞❡s♥❡❝❡ssár✐♦s ✭ ❛♣❛r❡❧❤♦ ❝❡❧✉❧❛r ♣❛r❛ ❝♦♥✈❡rs❛çã♦ ❡♠ r❡❞❡s s♦❝✐❛✐s ✮ ♣❛r❛ ♦ ❜♦♠

❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡st❛s ❛✉❧❛s✳

❖s ❛❧✉♥♦s t✐✈❡r❛♠ ❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ♠♦str❛r ♦ q✉❡ ❛♣r❡♥❞❡r❛♠ ❞❡ ✈ár✐❛s

❢♦r♠❛s✱ ❡♥tr❡ ❡❧❛s✱ ♣♦❞❡✲s❡ ❝✐t❛r ✿

✶✳ ❆ ♣r♦❞✉çã♦ ❞❡ ❞✐❝❛s ♣❛r❛ ✈❡♥❝❡r ♦ ❥♦❣♦ r❡❧❛t❛❞❛s ♣❡❧♦s ❛❧✉♥♦s

• ❊s❝♦❧❤❡r ♣♦♥t♦s ♠❛✐s ♣ró①✐♠♦s ❞♦s ❧✐♠✐t❡s ❞♦ t❛❜✉❧❡✐r♦ ✭♣❧❛♥♦ ❝❛rt❡s✐✲

❛♥♦✮✳ ❊st❛ ❛çã♦ ❞✐♠✐♥✉✐ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❛r❡s ♦r❞❡♥❛❞♦s ♣♦ssí✈❡✐s ❞❡

s❡r❡♠ ❝❛♣t✉r❛❞♦s ♣❡❧♦ ❛❞✈❡rsár✐♦✱ ❥á q✉❡ ♦s ❧✐♠✐t❡s ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ♥ã♦



✸✳✻ ❈♦♠✉♥✐❝❛♥❞♦ ❛ ❆♣r❡♥❞✐③❛❣❡♠ ✻✾

♣♦❞❡♠ ✉❧tr❛♣❛ss❛r ♦s ❧✐♠✐t❡s ❞♦ t❛❜✉❧❡✐r♦✳

• ❊♠ ♣♦ss❡ ❞♦ r❛✐♦ ❞❛ ❝✐r❝✉♥❢❡rê♥❝✐❛✱ ❡s❝♦❧❤❡r ❛s ❝♦♦r❞❡♥❛❞❛s ❞♦ ❝❡♥tr♦

❞❡ t❛❧ ❢♦r♠❛ q✉❡ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❡st❡❥❛ ✐♥s❡r✐❞❛ ♥♦s ❧✐♠✐t❡s ❞♦ t❛❜✉❧❡✐r♦✳

■st♦ ♣❡r♠✐t✐rá ✉♠❛ ❛❜r❛♥❣ê♥❝✐❛ ♠❛✐♦r ❞❡ ♣♦♥t♦s ❛ s❡r❡♠ ❝❛♣t✉r❛❞♦s✳

• ■♥✐❝✐❛r ❛ ♣❡sq✉✐s❛ ❞♦s ♣♦♥t♦s ♣❡❧❛ r❡❣✐ã♦ ❝❡♥tr❛❧ ❞♦ t❛❜✉❧❡✐r♦ ❡①♣❛♥❞✐♥❞♦

♣❛r❛ ❛s ❡①tr❡♠✐❞❛❞❡s ❝♦♥❢♦r♠❡ ❢♦r ❝❛♣t✉r❛♥❞♦ ♦s ♣♦♥t♦s✳ ❉❡st❛ ❢♦r♠❛

♦ ❥♦❣❛❞♦r ♣♦❞❡rá t❡r ✉♠❛ ✐❞❡✐❛ ❡♠ q✉❡ ♣❛rt❡ ❞♦ t❛❜✉❧❡✐r♦ ♦ ❛❞✈❡rsár✐♦

❝♦♥❝❡♥tr♦✉ ♦s ♣♦♥t♦s✳

• ❚♦r❝❡r ♣❛r❛ q✉❡ ♥❛ ♠♦❡❞❛ s❛✐❛ ♠❛✐s ❝❛r❛ ❞♦ q✉❡ ❝♦r♦❛✱ ♣♦✐s ♥❛ s❛í❞❛ ❞❡

❝❛r❛ ❛ ❛❜r❛♥❣ê♥❝✐❛ ❞❡ ♣❛r❡s ♦r❞❡♥❛❞♦s é s✉♣❡r✐♦r ❞♦ q✉❡ ♥❛ ❝♦r♦❛✳✭❝♦♠

❝❛r❛ sã♦ ✶✸ ♣♦♥t♦s ♣♦ssí✈❡✐s ❡ ♥❛ ❝♦r♦❛ sã♦ ❛♣❡♥❛s ✺✮✳

• ❙❡ ♣♦ssí✈❡❧ ♦❜s❡r✈❛r ❛ ❡str❛té❣✐❛ ❞❡ s❡✉ ❢✉t✉r♦ ♦♣♦♥❡♥t❡ q✉❛♥❞♦ ❡st❡

❡st✐✈❡r ❥♦❣❛♥❞♦ ❝♦♠ ♦✉tr♦ ❥♦❣❛❞♦r✳ ❉❡st❛ ❢♦r♠❛ ❛♦ ❥♦❣❛r ❝♦♠ ❡❧❡✱ ✈♦❝ê

❥á t❡rá ✉♠❛ ♥♦çã♦ ❞♦ t✐♣♦ ❞❡ ❥♦❣♦ ❞❡s❡♥✈♦❧✈✐❞❛ ♣♦r ❡❧❡✳

• ◆❛ r❡t❛ ✜♥❛❧ ❞♦ ❥♦❣♦✱ ❡s❝♦❧❤❡r ❡q✉❛çõ❡s ❞❡ ❝✐r❝✉♥❢❡rê♥❝✐❛s ❜❡♠ ♣ró①✐♠❛s

❞❛s ❥á ❡①✐st❡♥t❡s✱ ❞❡st❛ ❢♦r♠❛ ♦ ❥♦❣❛❞♦r ❞✐♠✐♥✉✐rá ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❛r❡s

♦r❞❡♥❛❞♦s ♥ã♦ ❝❛♣t✉r❛❞♦s ♣❡❧❛s ❝✐r❝✉♥❢❡rê♥❝✐❛s✳

✷✳ ❆♣❧✐❝❛çã♦ ❞❡ ♣r♦❜❧❡♠❛s q✉❡ ♣♦ss❛♠ s❡r r❡✈♦❧✈✐❞♦s ❛ ♣❛rt✐r ❞♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦

❞♦ ❥♦❣♦✳ P♦r ❡①❡♠♣❧♦✱ ♣♦❞❡✲s❡ ❝✐t❛r✿

• ❉❛s ❡q✉❛çõ❡s ✐♥❞✐❝❛❞❛s ❛❜❛✐①♦✱ q✉❛❧✭❛✐s✮ ♣♦❞❡♠ ❝❛♣t✉r❛r ♦ ♣♦♥t♦ P (6,−9)❄

❛✮(x− 4)2 + (y + 9)2 = 4

❜✮(x+ 5)2 + (y + 11)2 = 4

❝✮(x− 7)2 + (y + 8)2 = 4

❞✮(x− 5)2 + (y − 3)2 = 4

❡✮(x− 6)2 + (y + 8)2 = 4

• ❉❛❞♦s ♦s ♣♦♥t♦s A(3, 4)✱ B(5, 2)✱ D(1, 2)✱ E(2, 0) ❡ F (4, 4)✱ q✉❛✐s ♣♦♥t♦s

sã♦ ♣❡rt❡♥❝❡♥t❡s à ❝✐r❝✉♥❢❡rê♥❝✐❛ ❞❡ ❡q✉❛çã♦ (x− 3)2 + (y − 2)2 = 4 ❄

• ◗✉❛❧ ♣♦♥t♦ ✐♥❞✐❝❛❞♦ ❛❜❛✐①♦ ♣❡rt❡♥❝❡ s✐♠✉❧t❛♥❡❛♠❡♥t❡ às ❝✐r❝✉♥❢❡rê♥❝✐❛s

(x+ 5)2 + (y − 1)2 = 4 ❡ (x+ 3)2 + (y − 2)2 = 1 ❄



✸✳✻ ❈♦♠✉♥✐❝❛♥❞♦ ❛ ❆♣r❡♥❞✐③❛❣❡♠ ✼✵

❛✮A(−2, 4)

❜✮B(1,−5)

❝✮D(2,−4)

❞✮E(−3, 1)

❡✮F (−2,−3)

❋✐❣✉r❛ ✸✳✼✿ ❆❧✉♥♦s ♣r❡♣❛r❛♥❞♦ ♦ t❛❜✉❧❡✐r♦ ♣❛r❛ ❥♦❣❛r



✼✶

✹ ❊①♣❡r✐ê♥❝✐❛ ❡♠ s❛❧❛ ❞❡ ❛✉❧❛

➱ ♣♦ss✐✈❡❧ ♦❜s❡r✈❛r q✉❡ ♥♦s ú❧t✐♠♦s ❛♥♦s✱ ✈❡♠ ❛✉♠❡♥t❛❞♦ ❛ ♣✉❜❧✐❝❛çã♦

❞❡ ❧✐✈r♦s✱ r❡✈✐st❛s ❡ ❛rt✐❣♦s ❝✐❡♥tí✜❝♦s ❞❡s❝r❡✈❡♥❞♦ ❛ ✉t✐❧✐③❛çã♦ ❞❡ ❥♦❣♦s ♥♦ ❡♥s✐♥♦

❞❛ ▼❛t❡♠át✐❝❛✱ ❝♦♠ r❡❝♦♠❡♥❞❛çõ❡s ❡ ❡①❡♠♣❧♦s✳ ❊♠ ❣❡r❛❧✱ ♦s ❛✉t♦r❡s ❞❡ss❛s ♦❜r❛s

❝❧❛ss✐✜❝❛♠ ♦s ❥♦❣♦s✱ ♠❡♥❝✐♦♥❛♥❞♦ ❛q✉❡❧❡s q✉❡ ❡♥✈♦❧✈❡♠ ❝♦♥t❡ú❞♦s ❡s♣❡❝í✜❝♦s ❡ ♦s

q✉❡ ❞❡s❡♥✈♦❧✈❡♠ ❡str❛té❣✐❛s✱ ❡ ❝❛❞❛ ✉♠ ❞❡ss❡s t✐♣♦s é ✐♠♣♦rt❛♥t❡ ❡♠ ❛❧❣✉♠❛ ❡t❛♣❛

❞❛ ❛♣r❡♥❞✐③❛❣❡♠✳ ✭❘✃●❖❀ ❘ê❣♦✱ ✷✵✵✵❀ ▲❆❘❆✱ ✷✵✵✸❀ ❋▲❊▼▼■◆●❀ ▼❡❧❧♦✱ ✷✵✵✸✮✳

✹✳✶ ❯♠ ♣♦✉❝♦ ❞❛ ❤✐stór✐❛ ❞♦ ❈❡♥tr♦ ❞❡ ❊♥s✐♥♦ ❙ã♦

❈r✐stó✈ã♦

◆♦ ❛♥♦ ❞❡ ✶✾✾✶✱ ♦ ❜❛✐rr♦ ❙ã♦ ❈r✐stó✈ã♦✱ ♥❡❝❡ss✐t❛✈❛ ❞❡ ✉♠❛ ❡s❝♦❧❛ ♣ú❜❧✐❝❛

q✉❡ ♦❢❡r❡❝❡ss❡ ♦ ❡♥s✐♥♦ ❞❡ s❡❣✉♥❞♦ ❣r❛✉ ✭❛ss✐♠ ❞❡♥♦♠✐♥❛❞♦ ♥❛ é♣♦❝❛ ✮✳ ❉❡st✐♥❛❞♦ ❛♦

❡♥s✐♥♦ ♣ú❜❧✐❝♦✱ ❡①✐st✐❛ ♥❛q✉❡❧❛ r❡❣✐ã♦ s♦♠❡♥t❡ ♦ ❈❊▼❆✱ q✉❡ ❛t❡♥❞✐❛ à ❝♦♠✉♥✐❞❛❞❡

❝❛r❡♥t❡✱ ♠❛s ♦❢❡r❡❝✐❛ ❛♣❡♥❛s ♦ ❡♥s✐♥♦ ❞❡ ✶♦ ❣r❛✉✭ ❛ss✐♠ ❞❡♥♦♠✐♥❛❞♦ ♥❛ é♣♦❝❛✮✳

❉✐❛♥t❡ ❞❛ ❡①tr❡♠❛ ♥❡❝❡ss✐❞❛❞❡✱ ❡♠ ✶✾✾✷✱ ❢♦✐ ❢✉♥❞❛❞♦ ♥❛s ❞❡♣❡♥❞ê♥❝✐❛s ❞♦ ❈❊▼❆✱

♦ ❈❡♥tr♦ ❞❡ ❊♥s✐♥♦ ♠é❞✐♦ ❙ã♦ ❈r✐stó✈ã♦ q✉❡ ❝♦♠❡ç♦✉ ❛ ❢✉♥❝✐♦♥❛r ❛♣❡♥❛s ♥♦ t✉r♥♦

♠❛t✉t✐♥♦✳

■♥✐❝✐❛❧♠❡♥t❡ ❛ ❝❧✐❡♥t❡❧❛✱ ♥❛ ♠❛✐♦r✐❛ ❡r❛ ♦r✐✉♥❞❛ ❞❛ ③♦♥❛ r✉r❛❧ ❡ ❝♦♠

♦ ✐♥t✉✐t♦ ❞❡ ❛t❡♥❞❡r ♠❡❧❤♦r ❛ ❞❡♠❛♥❞❛ ❞♦ ❜❛✐rr♦✱ ♠❛✐s t❛r❞❡✱ ❛✐♥❞❛ ♥❛s ♠❡s♠❛s

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

❆ ❞❡♠❛♥❞❛ ❞❛ ❈♦♠✉♥✐❞❛❞❡ ❞♦ ❙ã♦ ❈r✐stó✈ã♦ ❝r❡s❝✐❛ ❛ ❝❛❞❛ ❛♥♦ ❡ ❡s✲

♣❛ç♦ ♠❛✐♦r s❡ ❢❛③✐❛ ♥❡❝❡ssár✐♦✱ s✐t✉❛çã♦ q✉❡ ❛ ❡str✉t✉r❛ ❢ís✐❝❛ ❞♦ ❛♥t✐❣♦ ❈❊▼❆ ♥ã♦

❝♦♠♣♦rt❛✈❛ ♠❛✐s✳

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

à ♣♦rt❛❞♦r❡s ❞❡ ❞❡✜❝✐ê♥❝✐❛✳ ❙❡♠♣r❡ ❤♦✉✈❡ ❝♦♠♦ ✜❧♦s♦✜❛ ❞❛ ❡s❝♦❧❛✱ ❛ ♣r❡♦❝✉♣❛çã♦

❡♠ ❢❛③❡r ❛ ✐♥❝❧✉sã♦ s♦❝✐❛❧ ❢❛❝✐❧✐t❛♥❞♦ ♦ ❛❝❡ss♦ às ❞❡♣❡♥❞ê❝✐❛s ❞❛ ❡s❝♦❧❛✳

❈♦♥❤❡❝❡❞♦r❛ ❞❛ ❝r❡s❝❡♥t❡ ❞❡♠❛♥❞❛ ❡ ❝♦♥s❡q✉❡♥t❡ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ✉♠



✹✳✷ ■♠♣❧❛♥t❛çã♦ ❞❛ ❆t✐✈✐❞❛❞❡ ✼✷

❡s♣❛ç♦ ♠❛✐♦r✱ ❛ ❙❡❝r❡t❛r✐❛ ❊st❛❞✉❛❧ ❞❡ ❊❞✉❝❛çã♦ ❛❧♦❝♦✉✱ ♥♦ ❛♥♦ ❞❡ ✷✵✵✷ ♣❛r❛ ❛ ✐♥s✲

t❛❧❛ç❛♦ ❞❛ ❡s❝♦❧❛✱ ✉♠ ♣ré❞✐♦ s✐t✉❛❞♦ à ❆✈❡♥✐❞❛ ●✉❛❥❛❥❛r❛s✱ ♥♦ ✾✵✱ ❝✉❥♦ ❡s♣❛ç♦ ❢ís✐❝♦

♠❛✐♦r ♣❡r♠✐t✐✉ ❛t❡♥❞❡r ♠❡❧❤♦r à ❝❧✐❡♥t❡❧❛ ❡st✉❞❛♥t✐❧ ❞♦ ❙ã♦ ❈r✐stó✈ã♦ ❡ ❛❞❥❛❝ê♥❝✐❛✳

❆t✉❛❧♠❡♥t❡✱ ♦ ❈❊ ❙ã♦ ❈r✐stó✈ã♦ ♣♦ss✉✐ ✉♠❛ ❡str✉t✉r❛ ❢ís✐❝❛ q✉❡ s✉♣r✐ ❛s

♥❡❝❡ss✐❞❛❞❡s ❞❡ s✉❛ ❝❧✐❡♥t❡❧❛✱ ❢✉♥❝✐♦♥❛ ♥♦s três t✉r♥♦s ♦❢❡r❡❝❡♥❞♦ ❝✉rs♦s ❞❡ ❡♥s✐♥♦

♠é❞✐♦✳ ❙✉❛ ❡q✉✐♣❡ ❞❡ tr❛❜❛❧❤♦ ♣r✐♠❛ ♣❡❧❛ ❡❞✉❝❛ç❛♦ ❞❡ q✉❛❧✐❞❛❞❡ ❡✱ ❝♦♠ ❜❛s❡ ♥❛

▲❡✐ ❞❡ ❉✐r❡tr✐③❡s ❡ ❇❛s❡s ❞❛ ❊❞✉❝❛çã♦ ◆❛❝✐♦♥❛❧✱ ♦❜❥❡t✐✈❛ ❛ ♣r❡♣❛r❛çã♦ ❜ás✐❝❛ ♣❛r❛ ♦

tr❛❜❛❧❤♦ ❡ ♣❛r❛ ♦ ❡①❡r❝í❝✐♦ ❞❛ ❝✐❞❛❞❛♥✐❛✱ ❜✉s❝❛♥❞♦ ❞❡s❡♥✈♦❧✈❡r ❥✉♥t♦ ❛♦ ❛❧✉♥❛❞♦ ✉♠❛

❢♦r♠❛çã♦ ét✐❝❛✱ ❝♦♥s✐❞❡r❛♥❞♦ ♦s ❛s♣❡❝t♦s só❝✐♦✲❝✉❧t✉r❛✐s✲❡❝♦♥ô♠✐❝♦s ❞♦ ❝♦♥t❡①t♦ ❞❛

❝♦♠✉♥✐❞❛❞❡ ❞♦ ❙ã♦ ❈r✐stó✈ã♦✳

❆s t✉r♠❛s sã♦ ❞❡♥♦♠✐♥❛❞❛s 301 ❡ 302 ❝♦♠♣♦st❛s✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ♣♦r

42 ❡ 43 ❛❧✉♥♦s ♥❛ ❢❛✐①❛ ❡tár✐❛ ❡♥tr❡ 16 ❡ 18 ❛♥♦s✳ ❙ã♦ ❛❧✉♥♦s ❞❡ ❝❧❛ss❡ ♠é❞✐❛ ♠é❞✐❛

❡ ♠é❞✐❛ ❜❛✐①❛ q✉❡ ♠♦r❛♠ ❡♠ s✉❛ ♠❛✐♦r✐❛ ♥♦ ❜❛✐rr♦ ♦♥❞❡ ❛ ❡s❝♦❧❛ ❡stá ❧♦❝❛❧✐③❛❞❛✳

❊ ♦✉tr♦s ♣r♦✈❡♥✐❡♥t❡s ❞❡ ❜❛✐rr♦s ❞✐st❛♥t❡s q✉❡ ♥❡❝❡ss✐t❛♠ ❢❛③❡r ✉s♦ ❞♦ tr❛♥s♣♦rt❡

❝♦❧❡t✐✈♦ ♣❛r❛ s❡ ❞❡s❧♦❝❛r ❛té ❛ ❡s❝♦❧❛✱ ✉t✐❧✐③❛♥❞♦ ♦s t❡r♠✐♥❛✐s ❞❛ ✐♥t❡❣r❛çã♦ ❞♦ ❙ã♦

❈r✐stó✈ã♦ ❡ ❞♦ ❉✐str✐t♦ ■♥❞✉str✐❛❧✳ ●r❛♥❞❡ ♣❛rt❡ ❞❡❧❡s ✐♥❣r❡ss❛r❛♠ ♥❛ ❡s❝♦❧❛ ❞❡s❞❡ ❛

♣r✐♠❡✐r❛ sér✐❡ ❡ ♣❡r♠❛♥❡❝❡rã♦ ❛té ❝♦♥❝❧✉✐r ♦ ❡♥s✐♥♦ ♠é❞✐♦✳ ❉❡✈✐❞♦ ❛♦s ♣r♦❣r❛♠❛s ❞♦

❣♦✈❡r♥♦ ❋❡❞❡r❛❧✱ ❛❧❣✉♥s ❛❧✉♥♦s ❢❛③❡♠ ❝✉rs♦s ♣r♦✜ss✐♦♥❛❧✐③❛♥t❡s ♥♦ t✉r♥♦ ✈❡s♣❡rt✐♥♦✱

❝♦♥❝♦♠✐t❛♥t❡ ❛♦ ❡♥s✐♥♦ ♠é❞✐♦✳

✹✳✷ ■♠♣❧❛♥t❛çã♦ ❞❛ ❆t✐✈✐❞❛❞❡

❈♦♠ ❛ ✜♥❛❧✐❞❛❞❡ ✐♥✐❝✐❛❧ ❞❡ tr❛❜❛❧❤❛r ♦s ❝♦♥❝❡✐t♦s ❞❡ ♣♦♥t♦✱ r❡t❛✱ ❝✐r❝✉♥✲

❢❡rê♥❝✐❛s ❡ ❝ô♥✐❝❛s ❛❞q✉✐r✐❞♦s ♥♦ ❡st✉❞♦ ❞❡ ●❡♦♠❡tr✐❛ ❆♥❛❧ít✐❝❛✱ ❡st❛ ❛t✐✈✐❞❛❞❡ ❢♦✐

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

t❡r❝❡✐r❛ sér✐❡ ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ ❞♦ ❈❡♥tr♦ ❞❡ ❊♥s✐♥♦ ❙ã♦ ❈r✐stó✈ã♦✳

P❛r❛ ❛ r❡❛❧✐③❛çã♦ ❞❡st❛ ❛t✐✈✐❞❛❞❡✱ ❛❞♦t♦✉✲s❡ ❞♦✐s ❝r✐tér✐♦s ❢✉♥❞❛♠❡♥t❛✐s✿

❛ ♣♦ss✐❜✐❧✐❞❛❞❡ ❞❡ ❞❡s❧♦❝❛♠❡♥t♦ à ❡s❝♦❧❛ ♥♦ t✉r♥♦ ✈❡s♣❡rt✐♥♦ ♣♦rq✉❡ ❧❡✈❛r✐❛ ✉♠

❝❡rt♦ t❡♠♣♦ ♣❛r❛ s❡r r❡❛❧✐③❛❞❛✱ ♦ q✉❡ ❞✐✜❝✉❧t❛r✐❛ ♦ ❛♥❞❛♠❡♥t♦ r❡❣✉❧❛r ❞♦ ❝♦♥t❡ú❞♦✱

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

♣❛r❛ ❢❛❝✐❧✐t❛r ♥❛ ❡①❡❝✉çã♦ ❣rá✜❝❛ ❞♦ tr❛❜❛❧❤♦✳ ◆ã♦ ❤❛✈❡r✐❛ ♣r❡❥✉í③♦ ♣❛r❛ ♦s ❞❡♠❛✐s



✹✳✸ ❈♦♥❤❡❝❡♥❞♦ ♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r ✼✸

❛❧✉♥♦s ♣♦rq✉❡ ♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡st❛ ❛t✐✈✐❞❛❞❡ s❡r✐❛ ❝♦♠♣❛rt✐❧❤❛❞♦s ❡♠ s❛❧❛ ❞❡

❛✉❧❛ ❡ ❛♣ós ❛ s✉❛ ❡❧❛❜♦r❛çã♦ s❡r✐❛ ❛♣❧✐❝❛❞❛ ♣❛r❛ t♦❞♦s ♦s ❛❧✉♥♦s ❡♠ s❛❧❛ ❞❡ ❛✉❧❛✳

▼✉✐t♦s ✜❝❛r❛♠ ✐♥t❡r❡ss❛❞♦s✱ ♠❛s ❝♦♠♦ s❡r✐❛ ✉♠ tr❛❜❛❧❤♦ ❞❡ ❝r✐❛çã♦✱

❝❤❡❣♦✉✲s❡ ❛ ❝♦♥❝❧✉sã♦ q✉❡ ✉♠❛ ❡q✉✐♣❡ ♣❡q✉❡♥❛ s❡r✐❛ ❝❛♣❛③ ❞❡ ❞❡s❡♥✈♦❧✈ê✲❧❛ s❡♠

♠✉✐t♦ ❝♦♥tr❛t❡♠♣♦✳ ❆ q✉❛♥t✐❞❛❞❡ ❞❡ ❛❧✉♥♦s ❞✐s♣♦♥í✈❡✐s r❡❞✉③✐✉ q✉❛♥❞♦ ✜❝♦✉ ❞❡✜✲

♥✐❞♦ ♦ ❤♦rár✐♦ ❞❡ ❡♥❝♦♥tr♦ ♣❛r❛ ❛ ❡①❡❝✉çã♦ ❞❡st❛ ❛t✐✈✐❞❛❞❡ ♥♦ t✉r♥♦ ✈❡s♣❡rt✐♥♦✳ ❋♦✐

❢❡✐t❛ ✉♠❛ r❡✉♥✐ã♦ ❝♦♠ t♦❞♦s ❛q✉❡❧❡s ❞✐s♣♦♥í✈❡✐s ♣❛r❛ ❝♦♥✈❡rs❛r♠♦s s♦❜r❡ ♦ ♣r♦❥❡t♦✳

❊st❛ ♣r✐♠❡✐r❛ r❡✉♥✐ã♦ ❢♦✐ ❞❡st✐♥❛❞❛ ♣❛r❛ ❛ ❛♣r❡s❡♥t❛çã♦ ❞♦ ♣r♦❥❡t♦✱ ♥❡❧❛ ❢♦✐ ❡①♣❧✐✲

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

❛♥❛❧ít✐❝❛ ♣❛r❛ s✉♣r✐r ❛s ❧❛❝✉♥❛s ❞❡✐①❛❞❛s ♥♦ ❡♥t❡♥❞✐♠❡♥t♦ ❞♦ ❝♦♥t❡ú❞♦ ♠✐♥✐str❛❞♦

♥✉♠❛ ❛✉❧❛ ❝♦♥✈❡♥❝✐♦♥❛❧✳

❋✐❝♦✉ ❞❡✜♥✐❞♦ q✉❡ ♥♦ ❡♥❝♦♥tr♦ s❡❣✉✐♥t❡ ❝❛❞❛ ❛❧✉♥♦ ✐♥t❡r❡ss❛❞♦ ❧❡✈❛r✐❛

s✉❣❡stõ❡s ❞❡ ❥♦❣♦s ♣❛r❛ s❡r❡♠ ❛♥❛❧✐s❛❞♦s ❡ ❞✐s❝✉t✐❞♦s ♣♦r t♦❞♦s✳ ❙✉r❣✐❛♠✱ ❡♥tã♦✱

❞♦✐s ♥♦✈♦s ❝r✐tér✐♦s ❞❡ s❡❧❡çã♦✿ ❛ ♣r❡s❡♥ç❛ ❡ ❛ s✉❣❡stã♦✳ ❆s s✉❣❡stõ❡s ❢♦r❛♠ ❞✐✈❡rs❛s

❡ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ❛❧✉♥♦s ❥á ❡r❛ ❛ ✐❞❡❛❧✱ ✺ ❛❧✉♥♦s ♣♦r t✉r♠❛✱ ♥ã♦ ❢♦✐ ♥❡❝❡ssár✐♦

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

❊♥tr❡ ❛s s✉❣❡stõ❡s s✉r❣✐r❛♠ ❥♦❣♦s ❝♦♠♦ ❜❛t❛❧❤❛ ♥❛✈❛❧✱ ❥♦❣♦ ❞❛ ♠❛❧❤❛

q✉❛❞r✐❝✉❧❛❞❛✱ s❤♦✇ ❞♦ ♠✐❧❤ã♦✱ t♦❞♦s ❡st❡s ❥♦❣♦s ❥á t✐♥❤❛♠ s✐❞♦ ❛❞❛♣t❛❞♦s ❡ ♣❡❧❛s

♣❡sq✉✐s❛s ❥á ❡r❛♠ ❝♦♥❤❡❝✐❞❛s ❛s ❢♦r♠❛s ❝♦♠♦ t✐♥❤❛♠ s✐❞♦ ❛♣❧✐❝❛❞❛s ❡♠ s❛❧❛ ❞❡ ❛✉❧❛✱

s❡✉s ♦❜❥❡t✐✈♦s ❡ ♠❡t♦❞♦❧♦❣✐❛s✱ ❡♥tã♦ ❞❡❝✐❞✐✉✲s❡ ❛♣❧✐❝❛r ✉♠ ❥♦❣♦ q✉❡ ♥ã♦ ❤♦✉✈❡ss❡

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

❥♦❣♦ ❡ ❞✐ss❡ q✉❡ ❛❧❣✉♥s ❝♦❧❡❣❛s ❞❡ s❛❧❛ q✉❡ ♣♦ss✉✐❛♠ ✉♠ s♠❛rt♣❤♦♥❡ t✐♥❤❛♠ ❡st❡

❛♣❧✐❝❛t✐✈♦ ♥♦ ❝❡❧✉❧❛r✳ ❆♣ós ❜❛✐①❛❞♦ ♦ ❛♣❧✐❝❛t✐✈♦✱ r❡❛❧✐③❛r❛♠✲s❡ ❛❧❣✉♠❛s ❥♦❣❛❞❛s ❡

♣❡r❝❡❜❡✉✲s❡ ❛ ♣♦sss✐❜✐❧✐❞❛❞❡ ❞❡ ❛❞❛♣tá✲❧♦ ❛♦s ❡st✉❞♦s ❞❡ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳

✹✳✸ ❈♦♥❤❡❝❡♥❞♦ ♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r

❖ ❛♣❧✐❝❛t✐✈♦ P❡r❣✉♥t❛❞♦s é ✉♠ ❥♦❣♦ ❞❡ ♣❡r❣✉♥t❛s ❡ r❡s♣♦st❛s ♠✉✐t♦ ✉t✐✲

❧✐③❛❞♦ ♥♦ ♠♦♠❡♥t♦ ♣❡❧♦s ♠❛✐s ❥♦✈❡♥s✳ ❖ ❣❛♠❡ é ♣❛r❛ s❡r ❥♦❣❛❞♦ ❝♦♠ ♦✉tr♦ ♣❛rt✐✲

❝✐♣❛♥t❡ ✭ ❛♠✐❣♦ ♦✉ ❛❧❡❛tór✐♦ ✮ ❡ é ❡①❝❧✉s✐✈♦ ♣❛r❛ s♠❛rt♣❤♦♥❡s ❡ t❛❜❧❡ts✳ ❆♦ ❜❛✐①❛r

♦ ❛♣❧✐❝❛t✐✈♦ ♣❡❧♦ ❣❣♦❣❧❡ ♣❧❛②✱ ♦ ❥♦❣❛❞♦r ❣❛♥❤❛ ✐♥✐❝✐❛❧♠❡♥t❡ três ✈✐❞❛s q✉❡ ♣❡r♠✐✲



✹✳✸ ❈♦♥❤❡❝❡♥❞♦ ♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r ✼✹

t❡♠ três ♣❛rt✐❞❛s✳ ❈❛s♦ ♦ ✉s✉ár✐♦ ❛❝❡rt❡ ❛s q✉❡stõ❡s✱ ❛✈❛♥ç❛ ♥♦ ❥♦❣♦ ❡ ❣❛♥❤❛ ♠❛✐s

♦♣♦rt✉♥✐❞❛❞❡s ❞❡ ❥♦❣♦✳ ❈❛s♦ ❡rr❡✱ é ♥❡❝❡ssár✐♦ ❡s♣❡r❛r ✉♠ ♣♦✉❝♦ ♣❛r❛ ✐♥✐❝✐❛r ✉♠❛

♥♦✈❛ ♣❛rt✐❞❛✳ ➱ t❛♠❜é♠ ✉♠ ❥♦❣♦ ❞❡ ❡str❛té❣✐❛✿ ♦ ♣❛rt✐❝✐♣❛♥t❡ ♣♦❞❡ ❞✉❡❧❛r ❝♦♠ ♦s

❛❞✈❡rsár✐♦s ♣❛r❛ ♦❜t❡r ♦s s❡✉s ✻ ♣❡rs♦♥❛❣❡♥s✳ ❈❛❞❛ ❝❛t❡❣♦r✐❛ t❡♠ ✉♠ ✧♠❛s❝♦t❡✧✱

✉♠ ❞❡s❡♥❤♦ q✉❡ r❡♣r❡s❡♥t❛ ❛ ❝❛t❡❣♦r✐❛✱ é ✉♠❛ ❡s♣é❝✐❡ ❞❡ tr♦❢é✉✳

❆♦ ❣✐r❛r ❛ r♦❧❡t❛✱ s❡ ❝❛✐r ♥❛ ❝❛s❛ ❡s♣❡❝✐❛❧✱ ♣♦❞❡ ❡s❝♦❧❤❡r ❡♥tr❡ ❥♦❣❛r

♣❛r❛ ❣❛♥❤❛r ✉♠❛ ♣❡rs♦♥❛❣❡♠ ♦✉ ❞✉❡❧❛r ❝♦♠ ♦s ❛❞✈❡rsár✐♦s✳ ❆♦ ❛❝❡rt❛r✱ ♦ ❥♦❣❛❞♦r

t❛♠❜é♠ ❛❝✉♠✉❧❛ ♠♦❡❞❛s✱ ✐t❡♠ q✉❡ ❛❥✉❞❛ ❛ ❛✉♠❡♥t❛r ♦ t❡♠♣♦ ♣❛r❛ r❡s♣♦♥❞❡r ❛s

♣❡r❣✉♥t❛s✱ ✐♥✐❝✐❛❧♠❡♥t❡ ❞❡ ✸✵ s❡❣✉♥❞♦s✱ ❛❧é♠ ❞❡ ✈❛♥t❛❣❡♥s ❝♦♠♦ ❡①❝❧✉✐r ❛❧t❡r♥❛t✐✈❛s

❡rr❛❞❛s ♦✉ ♣✉❧❛r ♣❡r❣✉♥t❛s✳

❖ ❥♦❣♦ ♣♦ss✉✐ ✉♠❛ ✐♥t❡r❢❛❝❡ ❛❧❡❣r❡✱ s♦✜st✐❝❛❞❛ ❡ ✐♥t✉✐t✐✈❛✱ é ✉♠ ❥♦❣♦

rá♣✐❞♦✱ ❞✐♥â♠✐❝♦ ❡ ♠✉✐t♦ ❝♦♥t❛❣✐❛♥t❡✳ ❖ ♣❛rt✐❝✐♣❛♥t❡ ♣♦❞❡ ♣r♦♣♦r ❛s ♣❡r❣✉♥t❛s q✉❡

sã♦ ❝♦♥❢r♦♥t❛❞❛s ❝♦♠ ❛s ❞❡♠❛✐s✱ s❡rã♦ ❛✈❛❧✐❛❞❛s ❡ ❞❡♣♦✐s ♣♦st❛ ❡♠ ❥♦❣♦✳ ❍á ✈❡rsã♦

❡♠ ✈ár✐♦s ✐❞✐♦♠❛s✳

❖✉tr♦ ♣♦♥t♦ ✐♥t❡r❡ss❛♥t❡ ❞♦ ❥♦❣♦ sã♦ ❛ ❝♦❧❛❜♦r❛çã♦✿ ♦ ✉s✉ár✐♦ ♣♦❞❡ ❛✈❛✲

❧✐❛r ❛ q✉❛❧✐❞❛❞❡ ❞❛s q✉❡stõ❡s r❡s♣♦♥❞✐❞❛s ✭❝❤❛t❛ ♦✉ ❧❡❣❛❧✮✱ ❛❞✐❝✐♦♥❛r ♣❡r❣✉♥t❛s ❡

❛✐♥❞❛ ❝♦♥✈❡rs❛r ❝♦♠ ♦ ❛❞✈❡rsár✐♦ ♣❡❧♦ ❛♣❧✐❝❛t✐❝♦✳

❖❜❥❡t✐✈♦ ❞♦ ❥♦❣♦

❖ ♦❜❥❡t✐✈♦ ❞♦ ❥♦❣♦ é ❝♦♥q✉✐st❛r ♦s s❡✐s ♣❡rs♦♥❛❣❡♥s ❞❛ r♦❧❡t❛✳ ❈❛❞❛

♣❡rs♦♥❛❣❡♠ r❡♣r❡s❡♥t❛ ✉♠❛ ❝❛t❡❣♦r✐❛ ❞❡ ♣❡r❣✉♥t❛s✿ ❆rt❡s✱ ❈✐ê♥❝✐❛✱ ❊s♣♦rt❡✱ ❊♥tr❡✲

t❡♥✐♠❡♥t♦✱ ●❡♦❣r❛✜❛ ❡ ❍✐stór✐❛✳ ❖ ♣r✐♠❡✐r♦ ❥♦❣❛❞♦r ❛ ❝♦♥q✉✐st❛r ♦s s❡✐s ♣❡rs♦♥❛❣❡♥s

s❡rá ♦ ❣❛♥❤❛❞♦r✳ ❈❛❞❛ ♣❛rt✐❞❛ t❡rá ✉♠ ♠á①✐♠♦ ❞❡ ✷✺ r♦❞❛❞❛s✳

❈♦♥q✉✐st❛♥❞♦ ♣❡rs♦♥❛❣❡♥s

P❛r❛ ❝♦♥q✉✐st❛r ✉♠ ♣❡rs♦♥❛❣❡♠✱ ♦ ❥♦❣❛❞♦r r❡s♣♦♥❞❡ três ♣❡r❣✉♥t❛s ❝♦rr❡✲

t❛♠❡♥t❡✳ ❉❡♣♦✐s ❞❡ ❛❝❡rt❛❞❛s três ♣❡r❣✉♥t❛s ❝♦rr❡t❛s✱ ❞❡✈❡rá ❡s❝♦❧❤❡r ❡♥tr❡ ❞❡s❛✜❛r

♦ ♦♣♦♥❡♥t❡ ♣❛r❛ ♦❜t❡r ✉♠ ❞❡ s❡✉s ♣❡rs♦♥❛❣❡♠ ♦✉ r❡s♣♦♥❞❡r ✉♠❛ ♥♦✈❛ ♣❡r❣✉♥t❛ ♣❛r❛

❝♦♥q✉✐st❛r ♦ ♣❡rs♦♥❛❣❡♠ q✉❡ ❞❡s❡❥❛r✳ ❊①✐st❡ ✉♠❛ ❝❛t❡❣♦r✐❛ ❡s♣❡❝✐❛❧✱ r❡♣r❡s❡♥t❛❞♦

♣♦r ✉♠❛ ❝♦r♦❛✱ q✉❡ t❛♠❜é♠ ❞❛ ❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ ❞❡s❛✜❛r ♦ ♦♣♦♥❡♥t❡ ♦✉ r❡s♣♦♥❞❡r



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✼✺

✉♠❛ ♣❡r❣✉♥t❛ s♦❜r❡ ❛ ár❡❛✭ ❈❛t❡❣♦r✐❛✮ q✉❡ ❡s❝♦❧❤❡r✳ ❈❛s♦ r❡s♣♦♥❞❛ ❝♦rr❡t❛♠❡♥t❡✱

❣❛♥❤❛rá ♦ ♣❡rs♦♥❛❣❡♠❀ s❡ ❡rr❛r ♣❛ss❛rá ❛ ✈❡③ ♣❛r❛ ♦ ♦♣♦♥❡♥t❡✳

❉✉❡❧♦

P❛r❛ ♣❛rt✐❝✐♣❛r ❞❡ ✉♠ ❞✉❡❧♦✱ ♦s ❞♦✐s ❥♦❣❛❞♦r❡s ❞❡✈❡♠ t❡r ♣❡❧♦ ♠❡♥♦s ✉♠

♣❡rs♦♥❛❣❡♠✳ ◗✉❡♠ ❞❡s❛✜❛✱ ❡s❝♦❧❤❡ ✉♠ ❞❡ s❡✉s ♣❡rs♦♥❛❣❡♠ ❡ ♦✉tr♦ ❞♦ s❡✉ ♦♣♦♥❡♥t❡

♣❛r❛ t❡♥t❛r ❝♦♥q✉✐st❛r✳ ❉✉r❛♥t❡ ♦ ❞✉❡❧♦ s❡rã♦ ❢❡✐t❛s ✻ ♣❡r❣✉♥t❛s ✐❣✉❛✐s ❛♦s ❞♦✐s

❥♦❣❛❞♦r❡s✱ ✉♠❛ ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✳ ❖ ❥♦❣❛❞♦r q✉❡ t✐✈❡r ♠❛✐s r❡s♣♦st❛s ❝♦rr❡t❛s s❡rá

♦ ✈❡♥❝❡❞♦r✳

❙❡ q✉❡♠ ❞❡s❛✜♦✉ ❣❛♥❤❛r✱ ❧❡✈❛rá ♦ ♣❡rs♦♥❛❣❡♠ ❞♦ s❡✉ ♦♣♦♥❡♥t❡✱ ❝❛s♦ ♦ ❣❛♥❤❛❞♦r ❢♦r

♦ ❞❡s❛✜❛❞♦✱ ❝♦♥s❡r✈❛rá ♦ s❡✉ ♣❡rs♦♥❛❣❡♠✳ ❙❡ ❤♦✉✈❡r ❡♠♣❛t❡✱ ♦ ❥♦❣❛❞♦r ❞❡s❛✜❛❞♦

r❡s♣♦♥❞❡rá ✉♠❛ ú❧t✐♠❛ ♣❡r❣✉♥t❛ ❞❡ ✉♠❛ ❝❛t❡❣♦r✐❛ ❛❧❡❛tór✐❛✳ ❙❡ r❡s♣♦♥❞❡r ❝♦rr❡t❛✲

♠❡♥t❡✱ ❝♦♥t✐♥✉❛ ❝♦♠ ♦ s❡✉ ♣❡rs♦♥❛❣❡♠✱ s❡ ❡rr❛r✱ ♣❡r❞❡rá ♦ ♣❡rs♦♥❛❣❡♠✳

❋✐♠ ❞♦ ❥♦❣♦

❖ ♣r✐♠❡✐r♦ ❥♦❣❛❞♦r q✉❡ ❝♦♥q✉✐st❛r ♦s s❡✐s ♣❡rs♦♥❛❣❡♥s ❣❛♥❤❛ ❛ ♣❛rt✐❞❛✳

❙❡ ♥ã♦ ❤♦✉✈❡r ❣❛♥❤❛❞♦r ❞❡♣♦✐s ❞❡ ✷✺ r♦❞❛❞❛s✱ ♦ ❥♦❣❛❞♦r q✉❡ t✐✈❡r ♠❛✐s ♣❡rs♦♥❛❣❡♠

❣❛♥❤❛ ❛ ♣❛rt✐❞❛✳ ❙❡ ♦s ❞♦✐s ❥♦❣❛❞♦r❡s t✐✈❡r❡♠ ❛ ♠❡s♠❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rs♦♥❛❣❡♠✱

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

❝♦♠❡ç♦✉ ❛ ♣❛rt✐❞❛✳

✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s

❖ ❥♦❣♦▼❛t❡♠át✐❝♦s é ✉♠❛ ❛❞❛♣t❛çã♦ ❞♦ ❥♦❣♦ P❡r❣✉♥t❛❞♦s✱ ❢♦✐ t♦t❛❧♠❡♥t❡

❡❧❛❜♦r❛❞♦ ❡ ❝♦♥❢❡❝❝✐♦♥❛❞♦ ♣❡❧♦s ❛❧✉♥♦s ♥♦ ❢♦r♠❛t♦ ❞❡ ✉♠ ❥♦❣♦ ❞❡ t❛❜✉❧❡✐r♦✱ é ❞♦ t✐♣♦

♣❡r❣✉♥t❛s ❡ r❡s♣♦st❛s✳ ❋♦✐ ❡❧❛❜♦r❛❞♦ ✉t✐❧✐③❛♥❞♦ ♠❛t❡r✐❛❧ ❞✐s♣♦♥✐❜✐❧✐③❛❞♦ ♥♦ ♠❡r❝❛❞♦

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

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

❡ ❛♠♣✉❧❤❡t❛s ❢♦r❛♠ r❡❛♣r♦✈❡✐t❛❞♦s ❞❡ ♦✉tr♦s ❥♦❣♦s✳ P♦❞❡✲s❡ ❛✜r♠❛r q✉❡ ♦ ❝✉st♦ ❞❛

❝♦♥❢❡❝çã♦ ❞♦ ❥♦❣♦ ❢♦✐ ❜❛✐①♦ ❡ s✉❣❡r❡✲s❡✱ q✉❛♥❞♦ ♣♦ssí✈❡❧✱ ❞❡♥tr♦ ❞♦ ♣❧❛♥❡❥❛♠❡♥t♦



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✼✻

❡s❝♦❧❛r✱ ✈✐❛❜✐❧✐③❛r ♦ ✉s♦ ❞❡ ♠❛t❡r✐❛❧ r❡❝✐❝❧á✈❡❧ ♥❛ ❢❛❜r✐❝❛çã♦ ❞♦s ❥♦❣♦s✱ r❡ss❛❧t❛♥❞♦

♦ r❡❛♣r♦✈❡✐t❛♠❡♥t♦ ♣❛r❛ ❞❡s♣❡rt❛r ❛ ❝♦♥s❝✐ê♥❝✐❛ ❞❛ ♣r❡s❡r✈❛çã♦ ❞♦ ♠❡✐♦ ❛♠❜✐❡♥t❡

♥♦ â♠❜✐t♦ ❡s❝♦❧❛r✳ ❈♦♠♦ ♦ ♦❜❥❡t✐✈♦ ❡r❛ tr❛❜❛❧❤❛r ❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✱ ♦ ❥♦❣♦

✜❝♦✉ ❞✐✈✐❞✐❞♦ ❡♠ ✹ ❝❛t❡❣♦r✐❛s✱ ❝❛❞❛ ✉♠❛ r❡♣r❡s❡♥t❛♥❞♦ ✉♠❛ ♣❛rt❡✿ ♣♦♥t♦✱ r❡t❛✱

❝✐r❝✉♥❢❡rê♥❝✐❛ ❡ ❝ô♥✐❝❛s✳

❚♦❞♦s ♦s ♣❛ss♦s ❢♦r❛♠ ❡①❡❝✉t❛❞♦s s❡❣✉♥❞♦ ♦ ❝r♦♥♦❣r❛♠❛ ❞❡s❝r✐t♦ ❛ s❡✲

❣✉✐r✿

• ✶♦ ▼♦♠❡♥t♦✿ ❈♦♠ ♦ ❛♣❧✐❝❛t✐✈♦ ❜❛✐①❛❞♦✱ t♦❞♦s ❛❞✐❝✐♦♥❛r❛♠ ♦s ❞❡♠❛✐s ❝♦♠♣♦✲

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

♦ ❥♦❣♦✱ ✐❞❡♥t✐✜❝❛♥❞♦ ❛ ❡str✉t✉r❛ ❢ís✐❝❛✱ ❝❛❞❛ ❝♦♠♣♦♥❡♥t❡✱ ❛♥❛❧✐s❛♥❞♦ ❛ ✈✐❛❜✐✲

❧✐❞❛❞❡ ❞❡ tr❛♥s❢♦r♠á✲❧♦ ❡♠ ✉♠ ❥♦❣♦ ❛❞❡q✉❛❞♦ ❛ ♥❡❝❡ss✐❞❛❞❡ ❡❞✉❝❛❝✐♦♥❛❧✳ ❆♦

❞❡❝✐❞✐r✲s❡ ♣❡❧❛ ✉t✐❧✐③❛çã♦ ❞♦s ❥♦❣♦s é ✐♠♣♦rt❛♥t❡ r❡✢❡t✐r s♦❜r❡ ❛ ♠❡❧❤♦r ❢♦r♠❛

❞❡ ❛♣r❡s❡♥tá✲❧♦s ❡ ❝♦♠♦ ♣♦❞❡rã♦ s❡r ❛♣r♦✈❡✐t❛❞♦s✳ P❛r❛ ❑❛♠✐✐ ❡ ❍♦✉s♠❛♥✱

✭✷✵✵✷✮✧❛ ♠❡❧❤♦r ❢♦r♠❛ ❞❡ ✐♥tr♦❞✉③✐r ❛ ♠❛✐♦r✐❛ ❞♦s ❥♦❣♦s é ❢❛③❡♥❞♦ ❛s ❝r✐✲

❛♥ç❛s ❥♦❣❛r❡♠ ♦ ♥♦✈♦ ❥♦❣♦✧✳ ❋♦✐ ❢❡✐t❛ ✉♠❛ ❛♥á❧✐s❡ ❝rít✐❝❛ ❡ ♣❡r❝❡❜❡✲s❡ q✉❡

s❡r✐❛ ✉♠ ❥♦❣♦ ❢❛❝✐❧♠❡♥t❡ ❛❞❛♣tá✈❡❧ ♣❛r❛ q✉❛❧q✉❡r ár❡❛ ❞♦ ❝♦♥❤❡❝✐♠❡♥t♦ ♣❡❧❛

❛❜r❛♥❣ê♥❝✐❛ ❞❡ ❝♦♥t❡ú❞♦s r❡❧❛❝✐♦♥❛❞♦s ❛ ❡❧❡✱ ✐♥❝❧✉s✐✈❡ ♥❛ s❡❝çã♦ ❞❡ ❝✐ê♥❝✐❛s é

♣♦ssí✈❡❧ ❡❧❛❜♦r❛r q✉❡stõ❡s ❞❡ ♠❛t❡♠át✐❝❛✱ ❛❧é♠ ❞❡ ❢ís✐❝❛✱ ❜✐♦❧♦❣✐❛ ❡ q✉í♠✐❝❛✳

◗✉❛♥❞♦ ♦s ❡st✉❞❛♥t❡s ❞♦ ❡♥s✐♥♦ ♠é❞✐♦ s❡ ♣r❡❞✐s♣õ❡♠ ♣❛r❛ ❥♦❣❛r✱ ❞❡♠♦♥str❛♠

❝♦♠ s❛t✐s❢❛çã♦ ❛ ✈♦♥t❛❞❡ ❞❡ ❛♠♣❧✐❛r s❡✉s ❝♦♥❤❡❝✐♠❡♥t♦s ❡ q✉❛♥❞♦ t❡♥t❛❞♦s

♣❛r❛ ❝♦♥str✉✐r s❡✉s ♣ró♣r✐♦s ❥♦❣♦s✱ s✉r❣❡ ❛ ♦♣♦rt✉♥✐❞❛❞❡ ❞❡ r❡♥♦✈❛r s✉❛s ❢♦rç❛s

♥❛ ❜✉s❝❛ ❞❡ ♥♦✈♦s ❝♦♥❤❡❝✐♠❡♥t♦s✳

❈♦♠ ♦ t❡♠♣♦ ❢♦✐ s❡ ♣❡r❝❡❜❡♥❞♦ q✉❡ ❛s q✉❡stõ❡s✱ ♣r✐♥❝✐♣❛❧♠❡♥t❡ ❛s ♠❡❧❤♦r❡s

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

♥♦s ❡①❛♠❡s ❞❡ ❛❝❡ss♦ à ❡❞✉❝❛çã♦ s✉♣❡r✐♦r✱ ✉♠ ♣♦♥t♦ ❡①tr❡♠❛♠❡♥t❡ ♣♦s✐t✐✈♦✱

♠♦t✐✈❛♥t❡ ❡ ❞❡s❛✜❛❞♦r ♣❛r❛ ♦s ❛❧✉♥♦s✳ ◆ã♦ ❤❛✈✐❛ ♠❛✐s ❞ú✈✐❞❛✱ ❡st❡ s❡r✐❛ ♦

❥♦❣♦ ✐♥s♣✐r❛❞♦r✳

❆♣r♦✈❡✐t❛♥❞♦ ❛ ♦♣♦rt✉♥✐❞❛❞❡✱ ❢♦✐ s✉❣❡r✐❞♦ ❛♦s ❛❧✉♥♦s ❛ ❡❧❛❜♦r❛çã♦ ❞❡ q✉❡s✲

tõ❡s ❞❡ ❝✐ê♥❝✐❛s ♣❛r❛ ❝♦♥tr✐❜✉✐r ❝♦♠ ♦ ❜❛♥❝♦ ❞❡ q✉❡stõ❡s✳ ❖ t❡♠❛ ❢♦✐ ❧✐✈r❡✱

❞❡✐①❛♥❞♦ q✉❡ ❡❧❡s ❞❡❝✐❞✐ss❡♠ q✉❛✐s ❛ss✉♥t♦s ❡❧❛❜♦r❛r✐❛♠ ❛s q✉❡stõ❡s✳ ◆❛ ✈❡r✲

❞❛❞❡✱ ❛ ✐♥t❡♥çã♦ ❡r❛ ❢❛③❡r ❝♦♠ q✉❡ ❡❧❡s ❥á ❢♦ss❡♠ s❡ ❢❛♠✐❧✐❛r✐③❛♥❞♦ ❝♦♠ ❛



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✼✼

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

❡❧❛s sã♦ ❛♣r❡s❡♥t❛❞❛s✳ ❆ ✜❣✉r❛ ✹✳✶ ♠♦str❛ ✉♠ ❡①❡♠♣❧♦ ❞❡ q✉❡stã♦ ❡❧❛❜♦r❛❞❛

♣❛r❛ ♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r✳

❋✐❣✉r❛ ✹✳✶✿ ◗✉❡stã♦ ❡❧❛❜♦r❛❞❛ ♣❛r❛ ♦ ❜❛♥❝♦ ❞❡ ❞❛❞♦s ❞♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r

• ✷♦ ▼♦♠❡♥t♦✿ ❊st❡ ♠♦♠❡♥t♦ ✜❝♦✉ r❡s❡r✈❛❞♦ ♣❛r❛ ❛ ❝r✐❛t✐✈✐❞❛❞❡ ❡ ❧✐❜❡r❞❛❞❡ ❞❡

❝r✐❛çã♦✳ ❖ ❣r❛♥❞❡ ❞✐❢❡r❡♥❝✐❛❧ ♥❛ ♣r♦❞✉çã♦ ❞❡ ❥♦❣♦s é ❛ ❝r✐❛t✐✈✐❞❛❞❡ ❞❡s❡♥✈♦❧✲

✈✐❞❛ ♣❡❧♦s ❡♥✈♦❧✈✐❞♦s ♥❛ ♣r♦❞✉çã♦ ❞❡st❡s ❥♦❣♦s✳ ➱ ❡✈✐❞❡♥t❡ ♦ ❡♥✈♦❧✈✐♠❡♥t♦✱ ❛

♠♦t✐✈❛çã♦ ❡ ♦ ❡s❢♦rç♦ ❞❡ t♦❞♦s✳ ◆❡❧❡ ❢♦✐ ❞❡s❡♥✈♦❧✈✐❞♦ ♦ ❧❛②♦✉t ❞♦ t❛❜✉❧❡✐r♦ ❡

♦s í❝♦♥❡s q✉❡ r❡♣r❡s❡♥t❛r✐❛♠ ❝❛❞❛ ❝♦♠♣♦♥❡♥t❡ ❞♦ ❥♦❣♦✳

❆s ♦♣♥✐õ❡s ❢♦r❛♠ s✉r❣✐♥❞♦ ❡ t♦❞❛s ❛s s✉❣❡stõ❡s ❛♥♦t❛❞❛s ❡ ♦❜s❡r✈❛❞❛s ❝♦♠

♠✉✐t❛ ❛t❡♥çã♦✳ ❆s ❞✐s❝✉ssõ❡s ❡r❛♠ ✐♥t❡♥s❛s ❡ ♣r♦❞✉t✐✈❛s✱ t♦❞♦s q✉❡r✐❛♠ ❞❡✐①❛r



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✼✽

s✉❛ ♠❛r❝❛ ♥♦ tr❛❜❛❧❤♦✳ ❉❡♣♦✐s ❞❡ ❛❧❣✉♥s ♠✐♥✉t♦s ❞❡ tr♦❝❛s ❞❡ ✐❞❡✐❛s✱ ❝❤❡❣♦✉✲

s❡ ❛ ✉♠ ❡s❜♦ç♦ ❞♦s í❝♦♥❡s q✉❡ r❡♣r❡s❡♥t❛r✐❛♠ ♦ ♣♦♥t♦✱ ❛ r❡t❛✱ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛

❡ ❛s ❝ô♥✐❝❛s ♠♦str❛❞♦s ♥❛ ✜❣✉r❛ ✹✳✷✳

❋✐❣✉r❛ ✹✳✷✿ ❊s❜♦ç♦ ❞♦s í❝♦♥❡s ♥♦ ❢♦r♠❛t♦ ❞❛ r♦❧❡t❛

❆ ✐♥t❡♥çã♦ ❡r❛ ❞✐s♣♦♥✐❜✐❧✐③❛r ♥♦ t❛❜✉❧❡✐r♦ t♦❞♦s ♦s ❡❧❡♠❡♥t♦s q✉❡ s❡r✐❛♠ ✉t✐❧✐✲

③❛❞♦s ❛♦ ❧♦♥❣♦ ❞♦ ❥♦❣♦ ❝♦♠♦ ♦s ♣✐♥♦s ❡ ♠❛r❝❛❞♦r❡s✱ ❛s ❝❛rt❛s ♣❡r❣✉♥t❛ ❡ ❝❛rt❛s

❞❡s❛✜♦✱ ♣♦rt❛♥t♦ ❢♦✐ ❞❡st✐♥❛❞♦ ✉♠ ❡s♣❛ç♦ ♣❛r❛ ❝❛❞❛ ❡❧❡♠❡♥t♦✳ ❊♠ ❝❛❞❛ ❝❛♥t♦

❞♦ t❛❜✉❧❡✐r♦✱ ✜❝❛r✐❛ r❡s❡r✈❛❞♦ ♣❛r❛ ❝❛❞❛ ✉♠ ❞♦s ✹ ♣❛rt✐❝✐♣❛♥t❡s✱ q✉❛♥t✐❞❛❞❡

♠á①✐♠❛ ❞❡ ❥♦❣❛❞♦r❡s ♣♦r ♣❛rt✐❞❛ ❡ ♣❛r❛ ❥✉st✐✜❝❛r ♦ ♥♦♠❡ ❞♦ ❥♦❣♦ ✭▼❛t❡♠át✐✲

❝♦s✮ ❛tr✐❜✉✐✉✲s❡ ❛ ❝❛❞❛ ❥♦❣❛❞♦r ♦ ♥♦♠❡ ❞❡ ✉♠ ♠❛t❡♠át✐❝♦ q✉❡ ❞❡ ❝❡rt❛ ❢♦r♠❛

❝♦♥tr✐❜✉✐✉ ❝♦♠ ♦ ❡st✉❞♦ ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳ ❈❤❡❣♦✉✲s❡ ❛♦s ♥♦♠❡s ❞❡ ❘❡♥é

❉❡s❝❛rt❡s✱ P✐❡rr❡ ❞❡ ❋❡r♠❛t✱ ▲❡✐❜♥✐③ ❡ ■s❛❛❝ ◆❡✇t♦♥✶✳

• ✸♦ ▼♦♠❡♥t♦✿ ❈❤❡❣❛♠♦s ♥❛ ❢❛s❡ ❞❡ ❡❧❛❜♦r❛çã♦ ❞❛s q✉❡stõ❡s q✉❡ ✐r✐❛♠ ❝♦♠♣♦r
✶❖s ❝✐❡♥t✐st❛s ■s❛❛❝ ◆❡✇t♦♥ ❡ ●♦tt❢r✐❡❞ ❲✐❧❤❡❧♠ ▲❡✐❜♥✐③ ❝♦♥❝❡♥tr❛r❛♠ ❡st✉❞♦s ♥❛ ●❡♦♠❡tr✐❛

❆♥❛❧ít✐❝❛✱ q✉❡ s❡r✈✐✉ ❝♦♠♦ ❜❛s❡ t❡ór✐❝❛ ❡ ♣rát✐❝❛ ♣❛r❛ ♦ s✉r❣✐♠❡♥t♦ ❞♦ ❈á❧❝✉❧♦ ❉✐❢❡r❡♥❝✐❛❧ ❡

■♥t❡❣r❛❧✱ ♠✉✐t♦ ✉t✐❧✐③❛❞♦ ❛t✉❛❧♠❡♥t❡ ♥❛ ❊♥❣❡♥❤❛r✐❛✳



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✼✾

❛s ♣❡r❣✉♥t❛s ❞♦ ❥♦❣♦✳ ❚♦❞❛s ❛s q✉❡stõ❡s ❢♦r❛♠ ❡❧❛❜♦r❛❞❛s ♣❡❧♦s ❛❧✉♥♦s ❛tr❛✈és

❞❡ ♣❡sq✉✐s❛s ❛♦s ♠❛t❡r✐❛✐s ❞✐❞át✐❝♦s ❞✐s♣♦♥í✈❡✐s ♥❛ ❜✐❜❧✐♦❣r❛✜❛ ❞❡st❡ tr❛❜❛❧❤♦✳

❋♦r❛♠ ❡❧❛❜♦r❛❞❛s 100 q✉❡stõ❡s✱ s❡♥❞♦ 20 q✉❡stõ❡s ❞❡ ❝❛❞❛ ❝❛t❡❣♦r✐❛✱ ♠❛✐s

✷✵ q✉❡stõ❡s ❞♦ ❞❡s❛✜♦✳ ❚♦❞❛s ❛s q✉❡stõ❡s ❢♦r❛♠ ❛♥❛❧✐s❛❞❛s✱ s❡ ❡st✐✈❡ss❡ ❡♠

✉♠ ♥í✈❡❧ ❛❝❡✐t❛✈é❧ ❞❡ ❡❧❛❜♦r❛çã♦ ❡r❛ ❛♣r♦✈❛❞❛✱ ❝❛s♦ ❝♦♥trár✐♦✱ ❡r❛ r❡❢❡✐t❛ ❡♠

❝♦♥❥✉♥t♦✳ ❆ ✜❣✉r❛ ✹✳✸ ✐❧✉str❛ ✉♠ ❞♦s ♠♦♠❡♥t♦s ❞❛ ❡❧❛❜♦r❛çã♦ ❞❛s q✉❡st♦❡s

❞♦ ❥♦❣♦✳

❋✐❣✉r❛ ✹✳✸✿ ❊❧❛❜♦r❛çã♦ ❞❛s q✉❡stõ❡s ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s

• ✹♦ ♠♦♠❡♥t♦✿ ❊❧❛❜♦r❛çã♦ ❞❛s r❡❣r❛s ❞♦ ❥♦❣♦✳ ❆s r❡❣r❛s ❞♦ ❥♦❣♦ ❢♦r❛♠ s✉r❣✐♥❞♦

❡♠ ❛♥á❧✐s❡ ❛s r❡❣r❛s ❞♦ ❥♦❣♦ ✐♥s♣✐r❛❞♦r✳



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✽✵

❋✐❣✉r❛ ✹✳✹✿ P❛rt❡ ✶ ❞♦ ♠❛♥✉❛❧

❋✐❣✉r❛ ✹✳✺✿ P❛rt❡ ✷ ❞♦ ♠❛♥✉❛❧



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✽✶

▼❆◆❯❆▲ ❉❖ ❏❖●❖

• ❖❇❏❊❚■❱❖

❖ ♦❜❥❡t✐✈♦ ❞♦ ❥♦❣♦ é ❝♦♥q✉✐st❛r ♦s q✉❛tr♦s ♣❡rs♦♥❛❣❡♥s ❞❛ r♦❧❡t❛✳ ❈❛❞❛ ♣❡r✲

s♦♥❛❣❡♠ r❡♣r❡s❡♥t❛ ✉♠❛ ❝❛t❡❣♦r✐❛ ❞❡ ♣❡r❣✉♥t❛s✿ P❖◆❚❖✱ ❘❊❚❆✱ ❈■❘❈❯◆✲

❋❊❘✃◆❈■❆ ❊ ❈Ô◆■❈❆❙✳ ❖ ❥♦❣❛❞♦r q✉❡ ❝♦♥q✉✐st❛r ♣r✐♠❡✐r♦ ♦s q✉❛tr♦s ♣❡r✲

s♦♥❛❣❡♠ s❡rá ♦ ✈❡♥❝❡❞♦r✳

• ❈❖❘❖❆

❆ ❝♦r♦❛ é ✉♠❛ ❡s♣é❝✐❡ ❞❡ ❝♦r✐♥❣❛ q✉❡ ❞á ❞✐r❡✐t♦ ❛♦ ❥♦❣❛❞♦r ❡s❝♦❧❤❡r ✉♠❛

❝❛t❡❣♦r✐❛ ♣❛r❛ r❡s♣♦♥❞❡r ❛ q✉❡stã♦ ♦ q✉❛❧ ❧❤❡ ❞❛rá ✉♠ ♣❡rs♦♥❛❣❡♠ ❝❛s♦ ❛

r❡s♣♦st❛ ❡st❡❥❛ ❝♦rr❡t❛✳

• ❉❊❙❆❋■❖

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

♣❛r❛ ❧❤❡ ✧r♦✉❜❛r✧✉♠ ❞♦s s❡✉s ♣❡rs♦♥❛❣❡♠✳ ❙ó ♣♦❞❡rá ❞❡s❛✜❛r ♦ ♦♣♦♥❡♥t❡ s❡

❛♠❜♦s ♦s ❥♦❣❛❞♦r❡s t✐✈❡r❡♠ ♥♦ ♠í♥✐♠♦✱ ✉♠ í❝♦♥❡ ❞❡ q✉❛❧q✉❡r ♣❡rs♦♥❛❣❡♠✳

• ❉❯❊▲❖

❖ ❞✉❡❧♦ só ❛❝♦♥t❡❝❡rá ❝❛s♦ ♥ã♦ ❤❛❥❛ ✈❡♥❝❡❞♦r ♥♦ ✜♥❛❧ ❞❛s ✶✸ ♣❛rt✐❞❛s ❡ ❤❛✈❡♥❞♦

♥♦ ♠á①✐♠♦ ❞♦✐s ❥♦❣❛❞♦r❡s ❡♠♣❛t❛❞♦s q✉❛♥t♦ ❛ q✉❛♥t✐❞❛❞❡ ❞❡ ♣❡rs♦♥❛❣❡♥s✳

• ■◆■❈■❖ ❉❖ ❏❖●❖

✶✳ ❙❡rá ♣❡r♠✐t✐❞♦ ♥♦ ♠á①✐♠♦ q✉❛tr♦ ❥♦❣❛❞♦r❡s❀

✷✳ ■♥✐❝✐❛ ♦ ❥♦❣♦ ❛q✉❡❧❡ q✉❡ ♦❜t❡r ♠❛✐♦r ♥ú♠❡r♦ ♦❜t✐❞♦ ♥♦ ❞❛❞♦❀

✸✳ ❆ r♦❧❡t❛ ❞❡✈❡ s❡r ❣✐r❛❞❛ ♥♦ s❡♥t✐❞♦ ❤♦rár✐♦ s❡❣✉✐♥❞♦ ❛ ♦r❞❡♠ ❞♦s ❥♦❣❛❞♦✲

r❡s❀

✹✳ ❖ ❥♦❣❛❞♦r s♦rt❡❛❞♦ ❞❡✈❡rá r❡s♣♦♥❞❡r ❛ ♣❡r❣✉♥t❛ r❡❢❡r❡♥t❡ ❛ ❝❛❞❛ ❝❛t❡❣♦r✐❛

r❡♣r❡s❡♥t❛♥❞♦ ♣❡❧♦ í❝♦♥❡✱ ❡♠ ❝❛s♦ ❞❡ ❡rr♦✱ ❡st❡ ❞❡✈❡ ♣❛ss❛r ❛ ✈❡③❀

✺✳ ❈❛❞❛ ❥♦❣❛❞♦r t❡rá ✉♠ ❧✐♠✐t❡ ❞❡ ❝♦♥q✉✐st❛ ♥❛ r♦❞❛❞❛ ✐♥✐❝✐❛❧✱ ♣♦❞❡♥❞♦

❝♦♥q✉✐st❛r ❛té ❞♦✐s ♣❡rs♦♥❛❣❡♥s❀

✻✳ ❈❛❞❛ ❛❝❡rt♦ ❡q✉✐✈❛❧❡ ❛ ✉♠ ♣✐♥♦ ❞❡ ❝♦r❡s ❞✐❢❡r❡♥t❡s r❡❢❡r❡♥t❡ ❛ ❝❛❞❛ ❝❛t❡✲

❣♦r✐❛❀



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✽✷

✼✳ ◆❛ ❝♦♥q✉✐st❛ ❞❡ três ♣✐♥♦s ♦ ❥♦❣❛❞♦r t❡rá ♦ ❞✐r❡✐t♦ ❞❡ ❡s❝♦❧❤❡r ❝♦r♦❛ ♦✉

❞❡s❛✜♦✳ ❈♦♥q✉✐st❛r ✉♠ ♣✐♥♦ é r❡s♣♦♥❞❡r ❝♦rr❡t❛♠❡♥t❡ ✉♠❛ ♣❡r❣✉♥t❛❀

✽✳ ◆❛ ♣r✐♠❡✐r❛ r♦❞❛❞❛✱ ♦ ❥♦❣❛❞♦r q✉❡ ❝♦♥s❡❣✉✐r ♦❜t❡r ❞♦✐s ♣❡rs♦♥❛❣❡♥s✱ é

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

♦s ❥♦❣❛❞♦r❡s ❝♦♥s✐❣❛♠ ❥♦❣❛r ♣❡❧♦ ♠❡♥♦s ✉♠❛ ✈❡③✳ ❆ ♣❛rt✐r ❞❛ s❡❣✉♥❞❛

r♦❞❛❞❛ ❥á é ♣♦ssí✈❡❧ ♦❜t❡r ✉♠ ✈❡♥❝❡♥❞♦r❀

✾✳ ❆ ❝♦r♦❛ ❧❡✈❛ ♦ ❥♦❣❛❞♦r ❞✐r❡t♦ ❛ ✉♠❛ ♣❡r❣✉♥t❛ q✉❡ ❧❤❡ ❞❛rá✱ ❡♠ ❝❛s♦ ❞❡

❛❝❡rt♦✱ ✉♠❛ ♣❡rs♦♥❛❣❡♠ ❞❛ ❝❛t❡❣♦r✐❛ ❡s❝♦❧❤✐❞❛❀

✶✵✳ ❖ ❞❡s❛✜♦ ❞á ♦ ❞✐r❡✐t♦ ❛♦ ❥♦❣❛❞♦r ❛ r♦✉❜❛r ✉♠ ♣❡rs♦♥❛❣❡♠ ❞♦ ♦♣♦♥❡♥t❡✱

♣♦ré♠✱ ✐ss♦ só ♦❝♦rr❡rá s❡ ♦ ❞❡s❛✜❛❞♦ ♣♦ss✉✐r ♣❡❧♦ ♠❡♥♦s ✉♠ ♣❡rs♦♥❛❣❡♠❀

✶✶✳ ❖ ❥♦❣♦ t❡♠ ♥♦ ♠á①✐♠♦ ✶✸ ❥♦❣❛❞❛s✳ ❈❛s♦ ♥ã♦ ❤❛❥❛ ❣❛♥❤❛❞♦r ❞✉r❛♥t❡ ❛s

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

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

❞❡❧❛❀

✶✷✳ ❊♠ ❝❛s♦ ❞❡ ❡♠♣❛t❡ ❡♥tr❡ ❞♦✐s ♦✉ ♠❛✐s ❥♦❣❛❞♦r❡s ❤❛✈❡rá ♦ ❞✉❡❧♦ ❞❡ ♣❡r❣✉♥✲

t❛s✳ ❈♦♥s❛❣r❛♥❞♦ ✈❡♥❝❡❞♦r ❛q✉❡❧❡ q✉❡ r❡s♣♦♥❞❡r ♠❛✐s ♣❡r❣✉♥t❛s ❝♦rr❡t❛s

❞❡ ❢♦r♠❛ ❛❧t❡r♥❛❞❛ ❡♥tr❡ ❡❧❡s✳

• ❋■▼ ❉❖ ❏❖●❖

❖ ❥♦❣♦ t❡r♠✐♥❛ q✉❛♥❞♦ ✉♠ ❞♦s ❥♦❣❛❞♦r❡s ❝♦♥q✉✐st❛r ♦s ♣❡rs♦♥❛❣❡♥s ❞❡ ❝❛❞❛

❝❛t❡❣♦r✐❛✳

❋✐❣✉r❛ ✹✳✻✿ ❊q✉✐♣❡ ❞❡ ❡❧❛❜♦r❛çã♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s



✹✳✹ ❖ s✉r❣✐♠❡♥t♦ ❞♦ ❥♦❣♦ ▼❛t❡♠át✐❝♦s ✽✸

❉✉r❛♥t❡ ❛ ❢❛s❡ ❞❡ t❡st❡ r❡❛❧✐③❛❞❛ ♣❡❧❛ ❡q✉✐♣❡ ❞❡ ❡❧❛❜♦r❛çã♦ ✜❣✉r❛ ✹✳✻

♣♦❞❡✲s❡ ♦❜s❡r✈❛r q✉❡ ♦ ❥♦❣♦ ❢✉♥❝✐♦♥❛✈❛ ❛❞❡q✉❛❞❛♠❡♥t❡ ♣❛r❛ ✹ ❥♦❣❛❞♦r❡s ♠❡❞✐❛❞♦

♣❡❧♦ ♣r♦❢❡ss♦r✳ ❊♥t❡t❛♥t♦ ❛ ✜♥❛❧✐❞❛❞❡ ❡r❛ ❛❧ç❛♥❝❛r t♦❞♦s ♦s ❛❧✉♥♦s ❞❛ t✉r♠❛ ❛♦

♠❡s♠♦ t❡♠♣♦ ♣❛r❛ q✉❡ ❤♦✉✈❡ss❡ ❛ ✐♥t❡r❛çã♦ ❡♥tr❡ ❡❧❡s ❡ ♦ ❛❧❝❛♥ç❡ ❞♦ ♦❜❥❡t✐✈♦ ❞❡

tr❛❜❛❧❤❛r ♦s ❛ss✉♥t♦s ❞❡ ❣❡♦♠❡tr✐❛ ❛♥❛❧ít✐❝❛✳ ❆ s♦❧✉çã♦ ❡♥❝♦♥tr❛❞❛ ❢♦✐ ❞✐✈✐❞✐r ❝❛❞❛

✉♠❛ ❞❛s t✉r♠❛s ❡♠ q✉❛tr♦ ❣r❛♥❞❡ ❣r✉♣♦s ♦♥❞❡ ✉♠ ❧✐❞❡r ✜❝❛r✐❛ r❡s♣♦♥sá✈❡❧ ♣❡❧❛

♠❡❞✐❛çã♦ ❞❛s t♦♠❛❞❛s ❞❡ ❞❡❝✐sõ❡s✳ ❆♣ós ❛ ❛♣❧✐❝❛çã♦ ❞♦ ❥♦❣♦ ♥❛s ❞✉❛s t✉r♠❛s

♣❡r❝❡❜❡✉✲s❡ ❛ ♥❡❝❡ss✐❞❛❞❡ ❞❡ ❛♠♣❧✐❛çã♦ ❞♦ ♥ú♠❡r♦ ❞❡ ❝❛rt❛s ❡ ❛ ❝❡rt❡③❛ ❞❡ q✉❡ é

♣♦ssí✈❡❧ ❛♣❧✐❝❛r ❥♦❣♦s ♥♦ ❡♥s✐♥♦ ♠é❞✐♦ s❡♠ ♣❡r❞❡r ♦ ♦❜❥❡t✐✈♦ ♣r✐♥❝✐♣❛❧ ❞❛ ❛♣r❡♥❞✐✲

③❛❣❡♠✳



✽✹

✺ ❈♦♥s✐❞❡r❛çõ❡s ✜♥❛✐s

❖ ✉s♦ ❞❡ ❥♦❣♦s ❢♦✐ ✉♠❛ ♠❛♥❡✐r❛ ❞❡ tr❛t❛r ♦s ❛ss✉♥t♦ ❞❛ ❣❡♦♠❡tr✐❛ ❛♥❛✲

❧ít✐❝❛ ❞❡ ✉♠❛ ❢♦r♠❛ ❛tr❛❡♥t❡ ❡ ✐♥t❡r❡ss❛♥t❡✳ P❛r❛ q✉❡ ❤♦✉✈❡ss❡ ✉♠ r❡t♦r♥♦ ♣♦r

♣❛rt❡ ❞♦s ❛❧✉♥♦s✱ ❡r❛ ♥❡❝❡ssár✐♦ q✉❡ ❡❧❡s ❡st✐✈❡ss❡♠ ♠♦t✐✈❛❞♦s ❝♦♠ ❛s ❞✐✈❡rs❛s s✐✲

t✉❛çõ❡s ♣r♦♣♦st❛s✳ ❖s ❥♦❣♦s t❛♠❜é♠ ♣r♦♣✐❝✐❛r❛♠ ✉♠❛ ✐♥t❡❣r❛çã♦ ❡♥tr❡ ♦s ❛❧✉♥♦s✱

❜❡♠ ❝♦♠♦ ❛ ♣rát✐❝❛ ❞❛ s♦❝✐❛❧✐③❛çã♦✱ ❞❛ ❝♦♦♣❡r❛çã♦ ❡ ❞❛ ❢♦r♠❛çã♦✴r❡s❣❛t❡ ❞❡ ❛t✐✲

t✉❞❡s✳ ❆ss♦❝✐❛♠✲s❡ ❛ ❡ss❛s ❝♦❧♦❝❛çõ❡s ❛s ❞❡ ❇♦r✐♥ ✭✷✵✵✹✮✱ ♦ q✉❛❧ ❞❡❢❡♥❞❡ q✉❡ ❛

❛t✐✈✐❞❛❞❡ ❞❡ ❥♦❣❛r ❞❡s❡♠♣❡♥❤❛ ♣❛♣❡❧ ✐♠♣♦rt❛♥t❡ ♥♦ ❞❡s❡♥✈♦❧✈✐♠❡♥t♦ ❞❡ ❤❛❜✐❧✐❞❛❞❡s

❞❡ r❛❝✐♦❝í♥✐♦ ❧ó❣✐❝♦✱ ❞❡❞✉t✐✈♦ ❡ ✐♥❞✉t✐✈♦✱ ❞❛ ❧✐♥❣✉❛❣❡♠✱ ❞❛ ❝r✐❛t✐✈✐❞❛❞❡✱ ❞❛ ❛t❡♥çã♦

❡ ❞❛ ❝♦♥❝❡♥tr❛çã♦✳ ❍❛❜✐❧✐❞❛❞❡s ❡st❛s ❡ss❡♥❝✐❛✐s ♣❛r❛ ♦ ❛♣r❡♥❞✐③❛❞♦ ❡♠ ▼❛t❡♠át✐❝❛✳

❖✉tr♦ ♠♦t✐✈♦ ♣❛r❛ ❛ ✐♥tr♦❞✉çã♦ ❞❡ ❥♦❣♦s ♥❛s ❛✉❧❛s ❞❡ ♠❛t❡♠át✐❝❛ é ❛ ♣♦ss✐❜✐❧✐✲

❞❛❞❡ ❞❡ ❞✐♠✐♥✉✐r ❜❧♦q✉❡✐♦s ❛♣r❡s❡♥t❛❞♦s ♣♦r ♠✉✐t♦s ❞❡ ♥♦ss♦s ❛❧✉♥♦s q✉❡ t❡♠❡♠

❛ ▼❛t❡♠át✐❝❛ ❡ s❡♥t❡♠✲s❡ ✐♥❝❛♣❛❝✐t❛❞♦s ♣❛r❛ ❛♣r❡♥❞ê✲❧❛✳ ❉❡♥tr♦ ❞❛ s✐t✉❛çã♦ ❞❡

❥♦❣♦✱ ♦♥❞❡ é ✐♠♣♦ssí✈❡❧ ✉♠❛ ❛t✐t✉❞❡ ♣❛ss✐✈❛ ❡ ❛ ♠♦t✐✈❛çã♦ é ❣r❛♥❞❡✱ ♥♦t❛♠♦s q✉❡✱

❛♦ ♠❡s♠♦ t❡♠♣♦ ❡♠ q✉❡ ❡st❡s ❛❧✉♥♦s ❢❛❧❛♠ ♠❛t❡♠át✐❝❛✱ ❛♣r❡s❡♥t❛♠ t❛♠❜é♠ ✉♠

♠❡❧❤♦r ❞❡s❡♠♣❡♥❤♦ ❡ ❛t✐t✉❞❡s ♣♦s✐t✐✈❛s ❢r❡♥t❡ ❛ s❡✉s ♣r♦❝❡ss♦s ❞❡ ❛♣r❡♥❞✐③❛❣❡♠✳

❆❧✐❛❞♦ ❛♦ ❜❧♦q✉❡✐♦✱ ❡♥❝♦♥tr❛♠♦s ♦ ♠❡❞♦ ❞❡ ❡rr❛r✳ ◆❡ss❡ s❡♥t✐❞♦✱ ♦ ❥♦❣♦

t♦r♥❛ ♦ ❛❧✉♥♦ ♠❛✐s ❛✉tô♥♦♠♦ ❡ ❝♦♥✜❛♥t❡ ❡♠ s✐✳ ■ss♦ ♣♦❞❡ s❡r ❛❞q✉✐r✐❞♦ ❛tr❛✈és ❞♦s

❥♦❣♦s ❞❡ ❣r✉♣♦✱ ♦♥❞❡ ❤á ❝♦♦♣❡r❛çã♦✱ ❝♦❧❛❜♦r❛çã♦ ♠út✉❛ ❡ ✐♥t❡r❛çã♦ s♦❝✐❛❧✳

❆❞❛♣t❛r ❥♦❣♦s ❥á ❡①✐st❡♥t❡s é ✉♠ ✉♠ ❞♦s ❝❛♠✐♥❤♦s q✉❡ ♣♦❞❡♠ s❡r s❡✲

❣✉✐❞♦s ♣❡❧♦s ♣r♦✜ss✐♦♥❛✐s ❞❛ ❡❞✉❝❛çã♦✳ ❊①✐st❡♠ ✈❛♥t❛❣❡♥s ❞❡ ❛❞❛♣t❛r ✉♠ ❥♦❣♦

♥ã♦✲❡❞✉❝❛❝✐♦♥❛❧ ❛ ♣r♦♣ós✐t♦s ❡❞✉❝❛t✐✈♦s✱ ❝♦♠♦ ♣♦❞❡r ❡①♣❧♦r❛r ✉♠ ❥♦❣♦ ❥á ❝♦♥❤❡❝✐❞♦

♣❡❧♦ s❡✉ ♣ú❜❧✐❝♦ ❡♠ ♦✉tr♦ ❝♦♥t❡①t♦ q✉❡ ❢❛✈♦r❡ç❛ ❛ ♣r♦❞✉çã♦ ❞❡ ❝♦♥❤❡❝✐♠❡♥t♦ ♥✉♠❛

❞❡t❡r♠✐♥❛❞❛ ❞✐s❝✐♣❧✐♥❛✱ ❛ r❡❞✉çã♦ ❞❡ ❝✉st♦s ❝♦♠ ❛ ♣r♦❞✉çã♦ ❞❡ ❥♦❣♦s ❡❞✉❝❛t✐✈♦s

❡s♣❡❝í✜❝♦s ♣❛r❛ ✉♠ ❞❡t❡r♠✐♥❛❞♦ ❝♦♥t❡ú❞♦ ❡ ❛ ❣❛r❛♥t✐❛ ❞❡ q✉❡ ✉♠ ❥♦❣♦ ❥á ❝♦♥❤❡✲

❝✐❞♦ ✈❛✐ s❡ t♦r♥❛r t❛♠❜é♠ ❛tr❛t✐✈♦ ❡ ❞✐✈❡rt✐❞♦ ❡♠ ✉♠❛ ♥♦✈❛ ✈❡rsã♦ ❛❞❛♣t❛❞❛ ♣❡❧♦s

♣ró♣r✐♦s ❛❧✉♥♦s✱ ❢❛t♦ ♦❜s❡r✈❛❞♦ ♥❛ ❛❞❛♣t❛çã♦ ❞❡♥♦♠✐♥❛❞❛ ▼❛t❡♠át✐❝♦s✳

P❡r❝❡❜❡✉✲s❡ q✉❡ ❛tr❛✈és ❞♦ ❥♦❣♦✱ é ♣♦ssí✈❡❧ r❡s❣❛t❛r ✈❛❧♦r❡s ♠♦r❛✐s ❡

ét✐❝♦s✱ ❡st✐♠✉❧❛r ♦ r❛❝✐♦❝í♥✐♦✱ ❛ ❝♦♦♣❡r❛çã♦ ❡ ❛ ✐♥t❡r❛çã♦✱ ❛❧é♠ ❞❡ ❛✉①✐❧✐❛r ♥♦ ❞❡s❡♥✲
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♦s s❡✉s ❡♥s✐♥❛♠❡♥t♦s✱ ❛❧é♠ ❞❡ ❡❧❡✈❛r ❛ ❛✉t♦✲❡st✐♠❛ ❞♦ ❛❧✉♥♦✱ q✉❛♥❞♦ ❡st❡ ♣❡r❝❡❜❡
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MatemáticosMatemáticos

DESAFIO

PERGUNTA 09

A equação reduzida de uma 
circunferência de cento (0,0) e raio 

5 é: 

RESPOSTA

ASSUNTO:

x² + y² = 25 
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