XV International Zhautykov Olympiad in Mathematics
Almaty, 2019
January 11, 9.00-13.30

First day
(Each problem is worth 7 points)

Nel. Prove that there are at least 100! ways to partition the number 100! into summands from the set

{11,21)31...,99!}. (Partitions differing in the order of summands are considered the same; any summand
can be taken multiple times. We remind that n! =1-2-...-n.)
Ne2. Find the largest real C' such that for all pairwise distinct positive real aq, as, ..., asn19 the following
inequality holds
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Ne3. The extension of median C'M of the triangle ABC' intersects its circumcircle w at N. Let P and @
be the points on the rays C'A and CB respectively such that PM || BN and QM || AN. Let X and Y
be the points on the segments PM and QM respectively such that PY and QX are tangent to w. The
segments PY and QX intersect at Z. Prove that the quadrilateral M X ZY is circumscribed.

XV Mexaynapoaaasa 2KayTbIKOBCKas OJNMONA/IA [0 MaTeMaTuKe
Asnmarsl,
11 aaBapga 2019 roma, 9.00-13.30

[TepBubriit jgenb
(Kaxkaas 3a/1a9a OlNEHUBALTCA B 7 OAJLIOB)

Nel. Jlokazkure, uTo cymecTByer 1mo Kpaiiueit mepe 100! cmocobos pazouTs ducao 100! Ha cymmy ciara-

embix 3 MHOoxkecTBa {1!,21,3! ... 99!}, (Pasbuenusi, oriimyaomuecs: MOPsIAKOM CJATaeMbIX, CIUTAIOTCS
OJIMHAKOBBIMIE; JIIO00e cyraraeMoe MOYKHO HCIIOJIB30BAaTh HECKOJIBKO pa3. Hamomuum, uro n! =1-2-...-n.)
Ne2. Haiiqure naubosbinee geiictBurebaoe ancao C' Takoe, 9TO sl JIOOBIX MOTAPHO PA3IUIHBIX MOJI0-
JKUTEJBHBIX JeHCTBUTETLHBIX YHUCEN (1, dg, - . . , (2019 BHITIOJTHEHO HEPABEHCTBO
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Ne3. Ilpogomxkenue meauansl C'M tpeyrosbanka ABC mepecekaeT OMUCAHHYIO OKOJIO HETO OKPYZKHOCTH W
B Trouke N. Ha nygax C'A u C'B coorsercTBeHnO 0T™Medensl Toukn P u () Tak, uro PM || BN uw QM || AN.
Ha orpeskax PM u QM cooTBeTCTBEHHO oTMedeHbl TOUKU X u Y Tak, uro npsaMble PY n QX kacaiorcs
w. Orpeskn PY u Q)X nepecekatorcs B Touke /. Jlokaxkure, 4ro derbipexyrobauk M X ZY onucaHHbril.



