
Language: Portuguese

Day: 1

❚❡rç❛✲❢❡✐r❛✱ ✽ ❞❡ ❏✉❧❤♦ ❞❡ ✷✵✶✹

Pr♦❜❧❡♠❛ ✶✳ ❙❡❥❛ a0 < a1 < a2 < · · · ✉♠❛ s❡q✉ê♥❝✐❛ ✐♥✜♥✐t❛ ❞❡ ✐♥t❡✐r♦s ♣♦s✐t✐✈♦s✳ Pr♦✈❡ q✉❡

❡①✐st❡ ✉♠ ú♥✐❝♦ ✐♥t❡✐r♦ n ≥ 1 t❛❧ q✉❡

an <
a0 + a1 + · · ·+ an

n
≤ an+1.

Pr♦❜❧❡♠❛ ✷✳ ❙❡❥❛ n ≥ 2 ✉♠ ✐♥t❡✐r♦✳ ❈♦♥s✐❞❡r❡ ✉♠ t❛❜✉❧❡✐r♦ ❞❡ ①❛❞r❡③ n × n ❞✐✈✐❞✐❞♦ ❡♠ n2

q✉❛❞r❛❞♦s ✉♥✐tár✐♦s✳ ❯♠❛ ❝♦♥✜❣✉r❛çã♦ ❞❡ n t♦rr❡s ♥❡st❡ t❛❜✉❧❡✐r♦ é ❞✐t❛ ♣❛❝í✜❝❛ s❡ ❝❛❞❛ ❧✐♥❤❛ ❡

❝❛❞❛ ❝♦❧✉♥❛ ❝♦♥té♠ ❡①❛t❛♠❡♥t❡ ✉♠❛ t♦rr❡✳ ❊♥❝♦♥tr❡ ♦ ♠❛✐♦r ✐♥t❡✐r♦ ♣♦s✐t✐✈♦ k t❛❧ q✉❡✱ ♣❛r❛ q✉❛❧q✉❡r

❝♦♥✜❣✉r❛çã♦ ♣❛❝í✜❝❛ ❞❡ n t♦rr❡s✱ ♣♦❞❡♠♦s ❡♥❝♦♥tr❛r ✉♠ q✉❛❞r❛❞♦ k× k s❡♠ t♦rr❡s ❡♠ q✉❛❧q✉❡r ✉♠

❞♦s s❡✉s k2 q✉❛❞r❛❞♦s ✉♥✐tár✐♦s✳

Pr♦❜❧❡♠❛ ✸✳ ❙❡❥❛ ABCD ✉♠ q✉❛❞r✐❧át❡r♦ ❝♦♥✈❡①♦ ❝♦♠ ∠ABC = ∠CDA = 90◦✳ ❖ ♣♦♥t♦ H é

♦ ♣é ❞❛ ♣❡r♣❡♥❞✐❝✉❧❛r ❞❡ A s♦❜r❡ BD✳ ❖s ♣♦♥t♦s S ❡ T sã♦ ❡s❝♦❧❤✐❞♦s s♦❜r❡ ♦s ❧❛❞♦s AB ❡ AD✱

r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ❞❡ ♠♦❞♦ q✉❡ H ❡st❡❥❛ ♥♦ ✐♥t❡r✐♦r ❞♦ tr✐â♥❣✉❧♦ SCT ❡

∠CHS − ∠CSB = 90
◦, ∠THC − ∠DTC = 90

◦ .

Pr♦✈❡ q✉❡ ❛ r❡t❛ BD é t❛♥❣❡♥t❡ à ❝✐r❝✉♥❢❡rê♥❝✐❛ ❝✐r❝✉♥s❝r✐t❛ ❛♦ tr✐â♥❣✉❧♦ TSH✳

▲❛♥❣✉❛❣❡✿ P♦rt✉❣✉❡s❡ ❉✉r❛çã♦✿ ✹ ❤♦r❛s ❡ ✸✵ ♠✐♥✉t♦s

❈❛❞❛ ♣r♦❜❧❡♠❛ ✈❛❧❡ ✼ ♣♦♥t♦s



Language: Portuguese

Day: 2

◗✉❛rt❛✲❢❡✐r❛✱ ✾ ❞❡ ❏✉❧❤♦ ❞❡ ✷✵✶✹

Pr♦❜❧❡♠❛ ✹✳ ❖s ♣♦♥t♦s P ❡ Q ❡♥❝♦♥tr❛♠✲s❡ s♦❜r❡ ♦ ❧❛❞♦ BC ❞❡ ✉♠ tr✐â♥❣✉❧♦ ❛❝✉tâ♥❣✉❧♦ ABC

❞❡ ♠♦❞♦ q✉❡ ∠PAB = ∠BCA ❡ ∠CAQ = ∠ABC✳ ❖s ♣♦♥t♦s M ❡ N ❡♥❝♦♥tr❛♠✲s❡ s♦❜r❡ ❛s r❡t❛s
AP ❡ AQ✱ r❡s♣❡❝t✐✈❛♠❡♥t❡✱ ❞❡ ♠♦❞♦ q✉❡ P é ♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡ AM ❡ Q é ♦ ♣♦♥t♦ ♠é❞✐♦ ❞❡ AN ✳
Pr♦✈❡ q✉❡ ❛s r❡t❛s BM ❡ CN s❡ ✐♥t❡rs❡❝t❛♠ s♦❜r❡ ❛ ❝✐r❝✉♥❢❡rê♥❝✐❛ ❝✐r❝✉♥s❝r✐t❛ ❛♦ tr✐â♥❣✉❧♦ ABC✳

Pr♦❜❧❡♠❛ ✺✳ P❛r❛ ❝❛❞❛ ✐♥t❡✐r♦ ♣♦s✐t✐✈♦ n✱ ♦ ❇❛♥❝♦ ❞❛ ❈✐❞❛❞❡ ❞♦ ❈❛❜♦ ❡♠✐t❡ ♠♦❡❞❛s ❞❡ ✈❛❧♦r 1

n
✳

❉❛❞❛ ✉♠❛ ❝♦❧❡çã♦ ✜♥✐t❛ ❞❡ t❛✐s ♠♦❡❞❛s ✭❞❡ ✈❛❧♦r❡s ♥ã♦ ♥❡❝❡ss❛r✐❛♠❡♥t❡ ❞✐st✐♥t♦s✮ ❝♦♠ ✈❛❧♦r t♦t❛❧
❞❡ ♥♦ ♠á①✐♠♦ 99 +

1

2
✱ ♣r♦✈❡ q✉❡ é ♣♦ssí✈❡❧ ❞✐✈✐❞✐r ❡st❛ ❝♦❧❡çã♦ ❡♠ 100 ♦✉ ♠❡♥♦s ❣r✉♣♦s ❞❡ ♠♦❡❞❛s✱

❝❛❞❛ ✉♠ ❝♦♠ ✈❛❧♦r t♦t❛❧ ❞❡ ♥♦ ♠á①✐♠♦ 1✳

Pr♦❜❧❡♠❛ ✻✳ ❯♠ ❝♦♥❥✉♥t♦ ❞❡ r❡t❛s ♥♦ ♣❧❛♥♦ ❡stá ❡♠ ♣♦s✐çã♦ ❣❡r❛❧ s❡ ♥ã♦ ❤á ❞✉❛s ♣❛r❛❧❡❧❛s ♥❡♠
três ❝♦♥❝♦rr❡♥t❡s ♥♦ ♠❡s♠♦ ♣♦♥t♦✳ ❯♠ ❝♦♥❥✉♥t♦ ❞❡ r❡t❛s ❡♠ ♣♦s✐çã♦ ❣❡r❛❧ ❝♦rt❛ ♦ ♣❧❛♥♦ ❡♠ r❡❣✐õ❡s✱
❛❧❣✉♠❛s ❝♦♠ ár❡❛ ✜♥✐t❛✱ ❝❤❛♠❛❞❛s r❡❣✐õ❡s ✜♥✐t❛s✳ Pr♦✈❡ q✉❡✱ ♣❛r❛ t♦❞♦ n s✉✜❝✐❡♥t❡♠❡♥t❡ ❣r❛♥❞❡✱
❡♠ q✉❛❧q✉❡r ❝♦♥❥✉♥t♦ ❞❡ n r❡t❛s ❡♠ ♣♦s✐çã♦ ❣❡r❛❧ é ♣♦ssí✈❡❧ ♣✐♥t❛r ❞❡ ❛③✉❧ ♣❡❧♦ ♠❡♥♦s

√

n ❞❡ss❛s
r❡t❛s✱ ❞❡ ♠♦❞♦ q✉❡ ♥❡♥❤✉♠❛ ❞❛s s✉❛s r❡❣✐õ❡s ✜♥✐t❛s t❡♥❤❛ ✉♠❛ ❢r♦♥t❡✐r❛ ❝♦♠♣❧❡t❛♠❡♥t❡ ❛③✉❧✳

◆♦t❛✿ P❛r❛ r❡s✉❧t❛❞♦s ❡♠ q✉❡
√

n é s✉❜st✐t✉í❞♦ ♣♦r c
√

n s❡rã♦ ❛tr✐❜✉í❞♦s ♣♦♥t♦s ❝♦♥❢♦r♠❡ ♦ ✈❛❧♦r
❞❛ ❝♦♥st❛♥t❡ c✳

▲❛♥❣✉❛❣❡✿ P♦rt✉❣✉❡s❡ ❉✉r❛çã♦✿ ✹ ❤♦r❛s ❡ ✸✵ ♠✐♥✉t♦s

❈❛❞❛ ♣r♦❜❧❡♠❛ ✈❛❧❡ ✼ ♣♦♥t♦s


