XI Mestcdynapodnan 2Kaymuikosckaa osumnuada no Mamemamure

Aamamut, 2015

13 aaBapsa 2015 roma, 9.00-13.30
IlepBoIii neunp
(Kaxpas 3amada oneHuBaercs B 7 6aJioB)

1. Ka:kmas TouKa IMJIOCKOCTH C MEJBIMEA KOOpAMHATAMHE ToKpallleHa B Oemblit mian rosyboii nper. loka-
JKUTE, ITO MOJKHO BRIOPATh IIBET TaK, ITOOBI IPH KaKI0M HATYPAJILHOM 1 HAMIEICI TPEYTOMbHIK IIOMIAIN T}
¢ TpeMA BepIITHAME BHEIOPAHHOTO IIBETA.

2. Touka M mexwut BuHyTpH Tpeyroabinka ABC. Ilpamas BM mnepecekaet cropony AC B Toure N.
Touka K cummerpmuna M otHocutenbHo AC. Ilpamaa BK mepecekaer AC B Touke P. IloKaxKuTe, ITO
ecn LAMP = /ZCMN, 0o ZABP = ZCBN.

3. Haitaute Bce dyukmun f : R — R Taxme, 910

F@®+ 07 +ay) =27 f(2) + v f(y) + fzy)

npu Bcex z,y € R.
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(Each problem is worth 7 points)

1. Each point with integral coordinates in the plane i1s coloured white or blue. Prove that one can
choose a colour so that for every positive integer n there is a triangle of area n with three vertices of the
chosen colour.

2. Inside the triangle ABC' a point M is given. The line BM meets the side AC at N. The point K
is symmetrical to M with respect to AC'. The line BK meets AC' at P. If ZAMP = ZCMN, prove that
LABP = ZCBN.

3. Determine all the functions f : R — R such that

F@®+ 07 +ay) =27 f(2) + v f(y) + fzy)

for all z,y € R.





