IX Meocoynapoonas Kaymuikosckas onumnuada no mamemamuxe
Anmamot, 2013

15 ssuBaps 2013 roaa, 9.00-13.30
IlepBblii 1eHb
(Kaxxmas 3ajmava oneHuBaeTCs B 7 0aIoB)

1. lana tpameruss ABCD (AD[BC), B kotopoii ZABC >90°. Ha GokoBoii cropoHe AB
ormeueHa Touka M . OGo3naunm yepe3 O, u O, LEHTPHl ONMCAHHBIX OKOJO TPEYrOJIbHUKOB

MAD wu MBC oxpyXHOCTEd COOTBETCTBEHHO. M3BECTHO, YTO OIHMCAHHBIE OKOJIO
tpeyronsHukoB MO,D u MO,C okpyxHOCTH BTOpUYHO nepecekatoTes B Touke N. Jlokaxkure,

gro npsMas 0,0, npoxoaut yepes Touky N .

2. Haiigute Bce HeueTHble HaTypalbHble N>1 Takue, YTO CYLIECTBYET IEpeCTaHOBKa
a,a,,...,a, ducena 1,2,..,n, B koropoil mpu Bcex K,1<k <n, oxHo u3 yncen af—akﬂ—l U

a’ —a,,, +1 nenutes Ha N (371€Ch MBI CUMTaEM @, = Q, ).
T

3. Ilyctp a,b,c,d >0, abcd =1. JlokaxuTe HEPaBEHCTBO
(@a-D(c+1) N (b-1)(d +2) N (c-D(a+l) N (d-1)(b+2) 50
1+bc+c 1+cd +d l+da+a l+ab+b
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1. Given a trapezoid ABCD (AD[BC) with ZABC >90°. Point M is chosen on the lateral
side AB. Let O, and O, be the circumcenters of the triangles MAD and MBC respectively.
The circumcircles of the triangles MO,D and MO,C meet again at the point N . Prove that the
line O,0, passes through the point N .

2. Find all odd positive integers n>1 such that there is a permutation a,,a,,...,a, of the numbers
1,2,...,n, where n divides one of the numbers a; —a _, -1 and a’ —a, , +1 foreach k,1<k <n
(we assume a,,, =a,).

3. Let a,b,c,d >0 and abcd =1. Prove that
(a-D(c+1) N (b-1)(d +1) N (c-D(a+l) N (d-1D(b+1) >0
1+bc+c 1+cd +d 1+da+a l+ab+b




