XII Mescdyrnapodnas Aaymukosckan osumnuada no Mamemamuke
Aamamut, 2016

16 aaBapsa 2016 roma, 9.00-13.30
Bropoii neun
(Kaxpas 3amada oneHuBaercs B 7 6aJioB)

1. Haifigure Bce k > 0, npu KOTOpHIX cyllecTBYeT ¢cTporo youBatomasn dbyukius ¢ : (0, +00) — (0, +00)
rakasd, 410 g(2) > kg(x + g(2)) upu Bcex NOTOKUTETBHBIX & .

2. Hau seinykibsiit mecruyronsiuk ABCDEF | B kotopom AB || DE, BC || EF, CD || FA. Touku
M, N u K — toukn nepecedennsa npamoix BD nu AF, AC nw DF, CE n BF coorBercTBenno. okaxnre,
9TO TMEPHEHINKYIAPHI, TpoBedennbie w3 Todek M, N m K k mpavmeiMm AB, CD u EF cooTBEeTCTBEHHO,
mepeceKkaroTCa B OAHOU TOUKE.

3. HarypasbHoe 9uciio ¢ Ha30BEM yJoOHbM 3HAMEHAMEAEM IJIA BENIECTBEHHOTO YHCIIA (¢, ECJIH |oz—f7—’| <
1

Tog 'PH HEKOTODOM IeJIOM p. Hokaxure, 9TO €CJM ¥ IBYX HMPPAIMOHAJIBHBIX YHCes & U [ MHOXKECTBA
YIOOOHBIX 3HAMEHATeJEl COBIAIAIOT, TO « + F uinm o — § — 1eJ0e Iuco.

XII International Zhautykov Olympiad in Mathematics
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January 16, 2016, 9:00-13:30
Second day
(Each problem is worth 7 points)

1. Find all & > 0 for which a strictly decreasing function g : (0,+00) — (0,400) exists such that
g(2) = kg(x + g(x)) for all positive x.

2. A convex hexagon ABCDEF is given such that AB || DE, BC || EF, CD || FA. The points M,
N, K are common points of the lines BD and AF, AC and DF, C'E and BF respectively. Prove that
perpendiculars drawn from M, N, K to lines AB, CD, EF respectively are concurrent.

3. We call a positive integer ¢ a convenient denominator for a real number o if |a — §| < lqu for some
integer p. Prove that if two irrational numbers o and 3 have the same set of convenient denominators then
either o + 3 or o — 3 is an integer.



