Sajgadi 418 —423

Posdin sedymv Boaodumup Bpatiman, JImumpo Mimin ma Boaodumup Hexpauesuy
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Beepemuni Tpukytnuka ABC Binmitoan Toukn M i N Tak, mo Touka M J€KAUTH
Beepeuni tpukyTHuka ABN, a touka N Jjexurh Beepeauni tpuxkyrHuka ACM.
Kpim Toro, /ZMAB = /NAC, /ZMBA = ZNBC i ZMCB = ZNCA. [osecru,
mo akio toukn B, M, N i C' nexars Ha ogHoMmy KoJi 3 neaTpom W, To nmpsma AW
miauTh Biapizok M N HaBmiI.

(B. fcincokut, Binnuusa)

Hexaii H ta O — ToYKa nepeTuHy BUCOT Ta IEHTP ONMUCAHOTO KoJia TpukyTHuka ABC.
Bimomo, mo ZBAO = %ABAC ta CO = CH. 3naiitn kytu tpukyranka ABC.

(M. Posicrosa, Kuis)
Hexaii a, b, c — nogarhi aiicui unciaa. Josecru, mo

a®+3° b+ 33 c3+3a3>

2 5 2 2
— b )
Sa + b + 5 + ¢ e+ a 3(a—i— +c)

(USAJMO)

[IpgaMokyTHUK n X m, n,m > 3, po30uTo Ha MpaMOKYTHUKH 1 X 2 Tta 2 X 1. /loBecTn,
110 JIedKl TPU IPAMOKYTHUKU PO3OUTTS YTBOPIOIOTH IPAMOKYTHUK 3 X 2 abo 2 X 3.

(O. Pydenrxo, Kuis)

Jlano miBkosio 3 miamerpom AB. Ha mysi AB nporo miBKoJia BiMITHIN JOBLIBHY
touky C', Bimminny Bim Touok A i B. Hexaii D — oproronanabHa mpoekiiis Toukn C'
na jiamerp AB. Koio w porukaernes o Biapiskis AD, CD i gyru AB B Touni P.
HoseiTh, mo Touka neperuny oicekrpuc Kyris ZAPB i ZACD nexuth Ha jiamerpi
AB.

(B. fcincokud, Binnuys)
Buaiitu Bei dynkuii f : N — N (1e N — MHOKHHA HATYpaIbHUX 4HCEN) TakKi, 110

f(n!) = f(n)! ana Beix narypaabuux n ra f(m) — f(n) giamrsea va m — n s Beix
PI3HUX HATYpaIBHUX 1, N.

(USAMO)
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Points M and N are chosen inside triangle ABC' such that point M lies inside
triangle ABN and point N lies inside triangle AC'M. Moreover /ZMAB = /N AC,
LMBA = /ZNBC and ZMCB = ZNCA. Prove that if points B, M, N and C belong
to a circle with center W then the straight line AW bisects M N.

(V. Yasinskyy, Vinnytsya)

Let H and O be orthocenter and circumcenter of triangle ABC. It is known that
/ZBAO = %ZBAC and CO = C'H. Determine the angles of triangle ABC.

(M. Rozhkova, Kyiv)
Let a, b, ¢ be positive real numbers. Prove that
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Rectangle of size n x m, n,m > 3, is divided into 1 x 2 and 2 x 1 rectangles. Prove
that some three of them form a rectangle of size 3 x 2 or 2 x 3.

(O. Rudenko, Kyiv)

A semicircle is given with diameter AB. On arc AB of the semicircle, an arbitrary
point C'is chosen that differs from points A and B. Let D be orthogonal projection
of point C on the diameter AB. A circle w touches segments AD, C'D and arc AB at
point P. Prove that the intersection point of bisectors of angles ZAPB and ZACD
lies on the diameter AB.

(V. Yasinskyy, Vinnytsya)
Find all functions f : N — N (where N is the set of positive integers) such that

f(n!) = f(n)! for all positive integers n and such that m —n divides f(m) — f(n) for
all distinct positive integers m, n.

(USAMO)



