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Anmamot, 2012

17 smBaps 2012 ropa, 9.00-13.30
IlepBblii 1eHb
(Kaxxmas 3ajmava oneHuBaeTCs B 7 0aIoB)

1. Bayrpu ctoponsl AB octpoyronsHoro tpeyronsHuka ABC BbIOpaHa mpou3BOJIbHAS
touka D. Toukn M u N — ocHOBaHUsI IEpIICHIUKYSIPOB, onymieHHbIX U3 D Ha cropons BC u AC
cootBercTBeHHO. [IycTh H1 1 H2 — opronientps! TpeyroasaukoB MNC u MND cooTBeTcTBEeHHO.
Joxaxwute, 4TO iomaap dyeteipexyroibaruka AH1BH2 He 3aBucut ot monoxenus Touku D Ha
cropone AB.

2. MHOXecTBO (€AMHUYHBIX) KJIETOK TAOJHIIBI N X N HA30BEM YOOOHBIM, €CIIH B KAXKIOH
CTPOKE M Ka)/I0M CTOJIOIE TaOIMIIbI €CTh 10 KpaHel Mepe IBe KIETKH 3TOro MHoxecTBa. [Ipu
KOKIOM N >5 HaiauTe HauOosbliee M, UIsi KOTOPOro HAWAETCS ya0oOHOE MHOXKECTBO W3 M
KJIETOK, KOTOPOE MEPECTaeT ObITh YIOOHBIM IPU yJaJICHUH JF000H U3 €ro KIETOK.

3. MHuorounens! P, Q, R ¢ BemecTBeHHbIME KO3 GUIIMEHTaMH TaKOBBI, YTO MHOTOYJIECH
P(Q(x)) + P(R(X)) — mocrostHHbIi. JloKakuTe, 4TO XOTS OBl OJMH W3 MHOrowicHoB P(X) u
Q(X) + R(X) stBysieTcst MOCTOSIHHBIM.
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1. Given is acute triangle ABC, let D be an arbitrary inner point of the side AB. Let M and N be
the foots of perpendiculars from D to BC and AC respectively, H1 and H> denote the
orthocentres of the triangles MNC and MND respectively. Prove that the area of the quadrilateral
AH1BH> does not depend on the position of D on AB.

2. A set of (unit) squares of n x n table is called convenient if each row and each column of the
table contains at least two squares belonging to the set. For each n > 5 determine the maximum m
for which there exists a convenient set of m squares that becomes inconvenient when any of its
squares is removed.

3. Polynomials P, Q, R with real coefficients are such that P(Q(x)) + P(R(x)) = const. Prove that
P(x) = const or Q(x) + R(x) = const.



