XI International Zhautykov Olympiad in Mathematics
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January 14, 9.00-13.30
Second day
(Each problem is worth 7 points)

4. Determine the maximum integer n such that for each positive integer k < % there are two positive
divisors of n with difference k.

5. Let A, be the set of partitions of the sequence 1, 2, ..., n into several subsequences such that
every two neighbouring terms of each subsequence have different parity, and B, the set of partitions of
the sequence 1, 2, ..., n into several subsequences such that all the terms of each subsequence have the
same parity (for example, the partition {(1,4,5,8),(2,3),(6,9),(7)} is an element of Ag, and the partition
{(1,3,5),(2,4),(6)} is an element of Bg).

Prove that for every positive integer n the sets A, and B,4; contain the same number of elements.

6. The area of a convex pentagon ABCDE is S, and the circumradii of the triangles ABC, BCD,
CDFE, DEA, FAB are Ry, Ro, R, R4, Rs. Prove the inequality
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R1+R2+R3+R4+R5>m
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4. Halinure Hambosblliee HATypaabHOE N TaKoe, YTO JJIA Joboro HaTypasabHoro k < % Halimyrca asa
HATYPAJBHBIX JEJINTENA N ¢ PA3SHOCTHIO k.

5. ObosHaumMm depes A, MHOKeCTBO pasbuenmnii mociemoBaresibHOCTH 1, 2, ..., n Ha HECKOIBKO
HOANOCIENOBATENBHOCTER, B KaKIOH W3 KOTOPHIX JIIOOBIE JIBA COCETHNX UIeHA HMEIOT PasHylo YETHOCTD,
a depes B, — MHOXKecTBO pasbuennii mociemoBaTesbHocTH 1, 2, ..., n Ha HECKOJBKO MNOIIOCIENOBA-
TeJTBHOCTER, B KakIOH W3 KOTODBIX BCE UJIEHBI MMEIOT OIMHAKOBYIO YETHOCTH (HANPUMED, pasOueHme
{(1,4,5,8),(2,3),(6,9),(7)} asaaerca smemenToM Ag, a pasbuenne {(1,3,5),(2,4), (6)} aBaaeTca smeMen-
ToM Bg).

TokaznTe, 9TO MPH KaKIOM HATYPAIBHOM N MHOMKeCTBa A, U By 41 COMEPIKAT OMHHAKOBOE KOJTHIECTBO
ATEMEHTOR.

6. Tlmomans Beimykjioro matuyronabHuka ABCDE pasra S, a paguychl OMHCAHHBIX OKpPYIKHOCTEH
Tpeyronbankos ABC, BCD, CDE, DEAu EAB — Ry, Rs, Rs, R4 n Rs. IlokaxkmnTe HepaBEeHCTBO
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