XX International Zhautykov Olympiad in Mathematics. Almaty, 10 January 2024

Second day
(Time allowed is 4.5 hours. Each problem is worth 7 points)

Ne4. The teacher has given 10 disinct positive numbers to his students. Serge found all their 45 pairwise sums; five
of these sums are equal. Pete found all their 45 pairwise products. What maximum number of equal products can
be among Pete’s numbers?

Ne5. A table m X n is given, where mn is divisible by 6. In this table a stripe is any 1 x 3 or 3 x 1 rectangle, and
a domino is any 1 x 2 or 2 x 1 rectangle. The table is tiled with stripes. Prove that on top of this tiling the table
can be tiled with dominoes so that in each stripe some two cells are covered by one domino and the remaining cell
is covered by another domino. (The table is tiled by rectangles if the rectangles cover the entire table and do not
overlap with each other.)

Ne6. The medians of a triangle ABC' concur at point G. Among the six angles GAB, GAC, GBA, GBC, GCA,
GC B there are at least three angles each of which is at least . Determine the largest « for which this is possible.

XX Meowcdynapodnasn 2Kaymuwxoscran osumnuada no mamemamure. Aamameor, 10 aueapa 2024 20da

Bropoii nenn
(Bpems poinosnnenus paborst 4,5 gaca. Kaxkgas 3amada onenuBaercs B 7 6aJIoB)

Neq, Vaurens Beian gersm 10 pazaudHbIX TOM0KUTENBHBIX dncel. Cepéka BEIYUCINI Bee 4D UX MONapHBIX CYMM;
Cpelin HUX HAILIOCH IaTh PABHBIX duces. [lera Beraucana Bce 45 ux momapubix npoussenenunii. Kakoe nanbosibiree
KOJIMYIECTBO U3 HUX MOTJIM OKA3aThbCs PABHBIMUY

Ne5. Jlama Tabautia m X n, vae mn geautcs Ha 6. B aToit Tabaute nosockoti HazoBéM OO0 TPAMOYTOIBHUK 1 X 3
i 3 X 1, a domurowrotli — ar060# npsmoyrogbHUK 1 X 2 wan 2 X 1. Tabauimy 3amoctun mosockamu. Jlokaxure,
YTO MOBEPX STOTO 3aMOIIEHUs TabJNUIY MOXKHO 3aMOCTHTH JOMUHOIIKAMU TaK, UYTO B KAXK/I0H MOJTOCKE JBE KJIETKHU
Oy/lyT HAKPBITHI OHON JOMUHOIMKON 1 emé omxna — apyroit. (Ilpu 3aMoIenny npsaMoyroEHIKA MOKPBIBAIOT BCIO
TabJINIly U He TePEKPBIBAIOTCS MEXKIY COGOi.)

Ne6. Meguannr Tpeyroabauka ABC nepecekatorcs B Touke G. Cpeau tectu yrinos GAB, GAC, GBA, GBC,
GCA, GCB ectb He MeHee TpEX, KaXKJIbI W3 KOTOPBIX HEe MeHbIne «. Ilpn KakoM HambOIBIIEM < 3TO MOTJIO
npousoiTu?

Mamemamuxadan rasvxapasvr XX 2Koymiros osumnuadacor. Aamamos, 10 xanwmap 2024 ocoun
Exinnni kya
(2K ymbicTsl opbIHIay yakbiThl 4,5 caraT. Op ecerm 7 ymaiira OarasaHasl)

Neq, Myrasim okymbuiapra 10 oprypai oH can 6epyi. Cepreit eki caHHaH TypaTbiH OapJiblK 45 KYITHI aJbIIl,
Op KYIITarbl CAHIAPIBIH, KOCBIHABLICHIH ecentei. CoHta oapablH IMIiHIe e3apa TeH bec KOchiHabl Tabbuirad. [le-
Tsl €Ki CAaHHAH TYpaThiH 6ap/blK 45 KYNThl aJblll, 9p KYIITarbl CaHIapAblH KebeiTinmicin ecenremi. [lerst anran
KOOEHTIHIIEpIiH ITiHIe eH KO JereH e Helleyl e3apa TeH, 00JIybl MyMKIiH?

Neh. m X n kecreci 6episrer, MmyHIa mn cawsl 6-ra 6emineni. Byn kecreme ke3 kenaren 1 X 3 Hemece 3 X 1 emrmmem i
TIKTOPTOYPHIIITH 2iCoAak Jel, ad Ke3 KejareH 1 X 2 memece 2 X 1 ermeMal TIKTOPTOYPHITITH JoMuto el aTalbiK,.
Kecreni x)ojakrapMeH TOCEN MIBIKKAH. OP YKOJAKTHIH €Ki YIIbIFbl Oip JOMUHOMEH, aJl YIMHIM YANTBIFEl eKiHII
JIOMUHOHBIH 6Ip YATIBIFBIMEH KaObLIATHIHAM eTill, OChI TOCEYIiH YCTIHEH TAKTAHBl TAFbl Ja JOMUHOJAPMEH TOCEI
mbryra Gonareiabia ganengenis. (Tecey kesinme TiKTOPTOYpBIIITAD KECTEHI TOMBIFBIMEH Kabajbl, an 6ip Gipin
JKarmaii i )

Ne6. ABC' yuibypbiiibiabiH, MeauaHaaapbl G nykrecigge kublibicagbl. Anret GAB, GAC, GBA, GBC, GCA,
GC B 0ypblIITapbIHbIH IIHIe KeMIHIe VIIEYIHIH OpPKAHRCHLICEL -TaH KeM eMeC. (-HbIH KaHaail eH YJIKEeH MoHIHIe
OCBIHAM Karmail opbIHaaIa amaabl?



