VI Mesicoynapoonas Kaymeixosckas onumnuada no mamemamuxe
Anmamot, 2012

18 ssuBaps 2012 ropa, 9.00-13.30
Bropoii nenp
(Kaxxmas 3ajmava oneHuBaeTCs B 7 0aIoB)

4. CymecTBYIOT JIM 1ieible unciia M, N u ¢pyuknus f : R — R, ogHOBpeMEHHO yI0BJET-
BOPSIOIINE CIACAYIOIIAM JIBYM YCIOBHSM (31ech R 0003HauaeT MHOXKECTBO JEHCTBHUTEIBHBIX
yucen):

1) f(f(x)) = 2f(x) — x — 2 nns mo6oro XeR,;
i) m<nu f(m)=n?

5. Ha numaronamsx BBITYKJIOTO ueTbipexyroiabHuka ABCD mocTpoeHbl mpaBUIIbHBIE
tpeyroasauku ACB” u BDC’, mpuuem touku B u B nexar o oxny cropony ot AC, a touku C u

C’ nexar mo omHy cropony ot BD. Haiimure £BAD + ZCDA, ecnu u3BECTHO, YTO
B'C"'=AB+CD.

6. Haifute Bce 1enourcIeHHbIE PeIIeHNs ypaBHeHUs: 2X° — Y4 =1,
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4. Do there exist integers m, n and a function f : R — R satisfying simultaneously the following
two conditions (here R denotes the set of real numbers):

1) f(f(x)) = 2f(x) — x — 2 for any xeR,;

i) m<n and f(m)=n?

5. Equilateral triangles ACB” and BDC" are drawn on the diagonals of a convex quadrilateral
ABCD so that B and B” are on the same side of AC, and C and C” are on the same side of BD.
Find «.BAD + ZCDA if B'C" ' =AB + CD.

6. Find all integer solutions of the equation 2x? — y*4 = 1.



