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1. Ha kapxkace xyba c¢ peopom 1 cuyigar Bocemb MyX. Jlokaxkure, 9T0 HalilyTCA JIBE MYy-
XU Ha PaCcCTOSHUH, He TmpesbiaioneM 1. [Tog paccroguuneM nmoHnMaeTcsd JinHa OTpe3Ka B
[IPOCTPAHCTBE MEK/y JABYMS MYXaMU.

2. [Ipo pasymanble jieiicTBUTEIbHBIE YNCJIa £ U 3 U3BECTHO, YTO

1 N 12
24+1 y?+1 ay+1

Kakne 3HaueHnst MOzKeT NPUHUMATDL [IPOU3BeIeHIe Ty

3. Ilpamoyronmbuuk 42 X 44 paszpe3an Ha HECKOJLKO MPAMOYTOJLHUKOB 1 X 8 u jBe
cBsi3HbIe pUTypkn 3 4 Kj1eTok. JlokaxkuTe, 910 3TN (PUTYPKU paBHDI.

4. Jlanwr 2000 pasjmdaabIX HATYpPAJbHBIX YHUCEN 1, T9, . . ., L9000, KaXKJI0€ N3 KOTOPLIX
menbie, gem 101, JTokazkure, uto us stux 2000 4nces1 MOXKHO BRIOPATH JBa HelepeceKa-
toruxcst Habopa A n B Tak, 4ToObI y HUX ObLIO OJIMHAKOBOE KOJIMYECTBO YUCE/I, OJMHAKOBbIE
CYMMBI U OJINHAKOBBIE CyMMbI KBaJIPATOB.

5. JIBa urpoka, AnTonno m Besia, urpaior B CAeAyOIIYI0 UTPY: OHM KJIAIyT Ha CTOJI
Kyuky n3 2019 kamueit, ganbiine xoaat 1o odepenn. Haunraer Anronno. OH MOXKeT yIaIiuTh
1 kamenb, nocsie 3Toro besia MoxkeT yaaanTb 1 min 2 KaMHsT; 1ocie 3T0ro AHTOHIO MOZKeT
yraauTh 1, 2, 3 wm 4 kamug u T. 1. Ha n-M X0y HTPOK MOXKeT yIajuTb oT 1 jo 271
KaMmHeil. VIrpok, mocje Xojia KOTOPOTo Ha, CTOJIe He OCTaHeTCcsd KaMHell, BhIUrpbiBaeT. KTo
MOZKET 1100e/IUTh, KaK Obl HI UI'PaJ JIPYTroil HI'POK?

6. Ans Beinucasa B crpouky 120 mocsienoBaTeIbHBIX HATYPAJILHBIX UNCET B HEKOTOPOM
nopsijike. Calria BbINIKICAJ 11O/ HUMHE ele Kakue-To 120 mocsieoBaTe/IbHbIX YNce B HEKOTO-
pom nopsiake. I1ojr KaxKIbIM 9ucjIioM BTOPOil cTpouky Juma Halmcas mpou3BeieHIe 3TOro
qucaa U 9ucia, crodirero HaJ HuM. OKas3ajochb, 4TO B TpeTbeil cTpouke Toxke cTodT 120
110CJIe/IOBaTE/IbHBIX HATypaJibHbIX dncesr. Jlokaxkure, uro uma riae-1o odbcunTalics.

7. Ha okpyxkuaOCTH 110 9acoBoii crpesike ormedenbl 2020 Touek Ag, Ay, As, ..., Asoig.
Bce oTpeskn Merky TOYKaAMU IOKPAIIEHbI B OJNH U3 JIBYX IIBETOB: KPACHBI WM CHHUIL.
IsBectno, 4to orpesku A;A; n A; {1 Aj 1 Pa3HONBETHBI IIPH JIFOOBIX § 7 j (CUUTAETCSI, YTO
Asgoo = Ap). 3a Kakoe HaMMEHbIIee TNCJIO MIAr0B MOXKHO TapAHTHPOBAHHO JI0OPATHCS IO
KPacCHBIM OTPE3KaM OT OJHON BEPIIHHBI 0 JIPYTOif, KaK Obl 9TH OTPE3KN MEXKIY TOUKAMU
HU ObLIM pacKpallleHbl !

8. B Tpeyrosbauke ABC' croporna AC' kopode croporbl AB, a omuH u3 yrios, Ha KO-

Topble Megnana AF memut yros A B jBa pasa Oosibiie npyroro. Touka D wa mpsimoii AF
takoBa, uro BD | AB. Jlokaxure, uto AD = 2AC.
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1. There are eight flies sitting on the edges of a cube 1 x 1 x 1. Prove that there are
two flies at a distance not exceeding 1. (A distance between two flies is the length of the
segment connecting them.)

2. Distinct real numbers x and y satisty the following condition:

S S
w24+1 y2+1 ay+1

Determine all possible values of the product x - y.

3. A rectangle 42 x 44 is cut into several rectangles of 1 x 8 and two figures of 4 cells.
Prove that these two figures are equal.

4. Given a set {x1,xa,...,Tan00} of 2000 distinct positive integers not exceeding 101%.
Prove that we can choose two disjont non-empty subsets A and B which have the same
number of elements, the same sum and the same sum of squares.

5. Two players, Antonio and Bella, play the following game: there are a pile of 2019
stones, and then they take turns. Antonio starts. He can remove 1 stone from the pile, then
Bella can remove 1 or 2 stones; after that, Antonio can remove 1, 2, 3 or 4 stones, etc ...On
the n-th move, the player can remove from 1 to 2"~ ! stones from the pile. A player wins if
after his turn there are no more stones in the pile. Which player can win, no matter how
the other plays?

6. Anya filled the first raw of a 120 x 3 table with 120 consecutive positive integers in
some order. Sasha filled the second raw of the table with some 120 consecutive positive
integers in some order. In each column, Dima counted the product of two written numbers
and wrote down the result in the third empty cell of the column. It turned out that in the
third raw there are also 120 consecutive positive integers. Prove that Dima miscalculated.

7. There are 2020 points Ay, A1, As, ..., Aspig placed on a circle in the following order.
All segments between the marked points are painted red or blue. It is known that the
segments A;A; and A;11 A, are painted in different colors for any ¢ # j (it is considered
that Aggeg = Ap). What is the minimum number of steps required to get from an arbitrary
vertex to any other along the red segments, no matter how the segments are painted?

8. In a triangle ABC, the side AC' is shorter than the side AB, and one of the
corners, into which the median AF divides the angle A is twice the other (i.e. either
LFAB = 2/FAC or LFAC = 2/FAB). The point D on the line AF is such that
BD 1 AB. Prove that AD = 2AC.



