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Saytaul H08 —5H13

Posdin sedymv Boaodumup Bpatimarn ma Oaexcandp TorecHiros

Koma wi ta wy mepernnatoThest B Toukax A ta B. Ha xomi wy BigmiTwau touku D,
H, a na xomi wy BigMmiTum Touku F, G Tak, mo Touku D, A, F jnexarh Ha OHIi
npsimiit, DG — potudna 10 wy Ta B H — noruwana 70 wy. Jdosectu, 1o Bigpizku DE,
DG rta EFH € cropoHamu IPsAMOKYTHOI'O TPUKYTHHKA. (M. Iromuiros, Kuis)

Ha xopmi AB xoqa 3 nenrpoMm O B3siim Touky 1. Hexait K — ocHoOBa mepIieHInKyJisi-
pa, omymienoro 3 Touku 1" Ha OB, () — 11eHTp KoJia, OIUCAHOI0 HABKOJIO TPUKY THUKA
ATK. Jdosectu, mo OQ) || AB. (M. Baacenxo, Kuis)

Hexait dynkniio f : N — N U {0} sazano rakum amuoM: sKimo n = piipy?...pek

— POBKJIAJ] YUCJIa N HA TPOCTi MHOXKHUKHU, TO f(n) mopiBHIOE KijbkocTi ¢ < k, jyist

gaknx «; = 1 (manpukman, f(2016) = f(2°-32-7') =1, f(100) = f(2?-5%) = 0).

Yu i KOXKHOTO HATypasbHoro uncia N 3HaiigeTbcd MHOKUHA 3 N IOCTIiIOBHIX

HATYDPAIbHUX IHCET TaKa, 10 Jisd KOXKHOro 4ncaa n 3 miel muoxunu f(n) = 20167
(Cepbis)

[[lecTtukyTHa [omIKa Ha PUCYHKY IOKPUTa

IJINTKAMU, siKi He IepeKpuBaioThest. KoxkHa

IUTATKA CKJIAJAETHCA 3 JIBOX IMECTUKYTHHUX

KJITHHOK Ta Ma€ OJIHY 3 TPHhOX MOXKJINBUX
opieHTamiii. [loBecTn, IO MJIATOK KOXKHOI

opieHTallil HapHa KiJIbKICTh. %
(O. Toaecniros, Epycanum)

s joBinbHUX a, b, ¢ > 0 10BeCTH HEPIBHICTH

e a2 b 3, .
ab 1—m —|'bC 1—m + ca 1—m Sz(a —|—b —|—C).
(K. fuxie, Kuis)

Esicon BropsiikyBaJsa ciucok 3 20 XOKeiHuX KOMaH I 3a 11 YAaBJICHHAMU 1IPO 1X CUJIY,
aJjie BiAMOBJIE€ThCs noBinoMIaTH oro. Konn benmkaMin Ha3uBae Tpu KOMaHIU, BO-
Ha obupae cKaszaTu oMy, ska 3 IUX TPhOX KOMaHJ Ha 1T JyMKy HaiiciabdIna um sKa
3 IIUX TPHOX KOMaH/I Ha 11 JyMKY HalicujbHiIma. BeHakamMin Moxke poOUTH 1€ CTijIb-
KU 3aBrojiHo pa3iB. Busnauutu naiidinbme N, npu gkomy Benjpkamin rapanToBaHO
3MoKe 3HaiiTu KoMmanau 17,75, ..., Ty, Ipo gki ftomy BijioMo, 110 Ha JyMKy Ejicon
koMana T; cubHima 3a T 1 npu Beix 1 < i < N. (Beaukxobpumanis)
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Circles w; and ws intersect at points A and B. Points D, H are chosen on the circle
wy and points E, G are chosen on the circle wy such that points D, A, E are collinear,

DG is a tangent line to wy and F'H is a tangent line to w;. Prove that the segments
DE, DG and EH are sides of a right triangle. (M. Plotnikov, Kyiv)

Point T is chosen on chord AB of a circle with center O. Let K be the foot of a
perpendicular drawn from point 7" on OB and ) be the circumcenter of triangle

ATK. Prove that OQ || AB. (M. Vlasenko, Kyiv)

Let function f: N — N U {0} be defined in such way: if n = p{"p3? ... py* is canonic
prime factorization of number n then f(n) is the quantity of ¢ < k for which o; = 1
(e.g., f(2016) = f(2°-3%-7') =1, f(100) = f(2*-5%) = 0). Does for every positive
integer N exist set of N consecutive positive integers such that f(n) = 2016 for every
integer n in this set? (Serbia)

The hexagonal board in the figure is
covered by non-overlapping domino tiles.
Each domino tile consists of two hexagonal

cells and has one of three possible orientati- E:O

ons. Prove that there is an even number of

tiles of each of the orientations. CSD %
(O. Tolesnikov, Jerusalem)

For every a, b, c > 0 prove the inequality

b1 —= Vo[t —C Vieal1- 2L )< 3@t
¢ @rb2) N T hror) TN T era) S 1 <)
(K. Yatzkiv, Kyiv)

Alison has compiled a list of 20 hockey teams, ordered by how good she thinks they
are, but refuses to share it. Benjamin may mention three teams to her, and she will
then choose either to tell him which she thinks is the weakest team of the three, or
which she thinks is the strongest team of the three. Benjamin may do this as many
times as he likes. Determine the largest N such that Benjamin can guarantee to be
able to find a sequence 11, Ts, ..., T of teams with the property that he knows that
Alison thinks that T} is better than T;.; for each 1 <1i < N. (Great Britain)



