7" degree

Task 1. Karsg xo4der moKpacuTh CT€HbI CBOEH MIECTUYTOJbHOW KOMHATHI B T0JIy0OOil, KeAThlil, 3e/1eHbIil,
KPACHBIi, CHHUIT 1 OpaHKeBblIil I[BeTa (KayK Iyl CTeHy B CBOIi 1[BeT), npudem rosrybast cTeHa JI0IKHA CO-
CEeJICTBOBATD C YKEJITOM, a 3ejieHast He JIOJIZKHA COCEJICTBOBATH ¢ cuHel. CKOJIbKO CYIIEeCTBYET Pa3TuIHbIX
c1oco60B MOKPACUTH CTEHBI KOMHATHI ¢ coOsoeHneM 3Tux npasui’! [lokpacku, coBmagarorniue apyr ¢
APYTOM IIpU MOBOPOTE KOMHATHI, CUYUTAIOTCA OJUHAKOBBIMU.

Kate wants to paint the walls of her hexagonal room in light-blue, yellow, green, red, blue and orange
(each wall in a different color), where the light-blue wall should be adjacent to the yellow one, and the
green wall should not be adjacent to the blue one. How many different ways are there to paint the
walls of the room while following these rules? Paintings that coincide with each other when the room
is rotated are considered to be the same.



Task 2. Paccmorpum cieayroniuit aaroputy. Ha kazkiom mare Mmbl 6epem TeKyliiee HaTypajbHOe YUCJIO,
PACKJIABIBAEM €r0 B CYMMY KAaKHX-TO JIByX HATYDPAJIbHbBIX CJAraeMbIX (3TH ciaraeMble Ha KazK/OM Irare
MBI MOYKeM BBIOHDATH KaK YIOIHO), & 3aTeM MepeMHOKAeM STH JBa CJIaraeMbIX 0Ly daeM HOBOE THCIIO.
Hazosem uucyio n BoJmmeO6HBIM, €CJIU, 3aIyCTHB aJTOPUTM C YHCIa, PABHOTO CyMMe IHUMp J1eCITUTHON
3aIICH N, MBI B KaKO#f-TO MOMEHT BPEeMEHH MOXKeM IMOJYyIUTh TUCTO N.

Hanpumep, qucsio 35 BoJiebHoe, MOCKOJIBKY cyMMa ero nup papaa 8, u ajropurM paboraer Tak:

8=64+2—6-2=12=7+5—-7-5=235
Asngercs s BosnnednsiM yuciio 20237

Consider the following algorithm. At every its step we represent the current positive integer as a sum
of two positive integers chosen by our will, then we multiply these two numbers and get a new number.
Lets call a number n magical if we can get n by launching the algorithm from the sum of decimal digits
of n.

For example, the number 35 is magical, since the sum of its digits is 8, and the algorithm works as
follows:

8=64+2—-6-2=12=74+5—=>7-5=235

Is the number 2023 magical?



Task 3. ITo kpyry paccrasiennt 2024 kKonreiinepa, B Kax/IOM U3 KOTOPbIX H3HAYAJIBHO HAXOJMTCS 110
ojHOMYy Tmapuky. Pobor ymeer Oparh jiBa JiIOOBIX MIapUKa U MEPEKJIabIBATH X B COCEIHUE C HUMHU
KOHTETHepbI, HO MPH 3TOM OJIMH TIAPHUK JIOJIZKEH OBITH MEPEeJIOKEeH B COCeJHUil KOHTEeiHep crpasa, a
JAPYyToi — B COCEHUI KOHTEWHED CJIEeBA.

Hanpnvep, MOXKHO B3STh NIapUKH 03 KOHTEHHEPOB ¢ MOpsaKoBeIMH HOMepaMu 134 m 960 m mepe.to-
JKATH U3 HAX MIAPUKH B KOHTeHHEphl ¢ HoMepamu 135 m 959 cooTBeTcTBEHHO.

Moxkno Jjin HanucaThb i poboTa TaKylo IPOrpaMMy, 4TO B pe3yJibTare ee padoThI
a) ocraHeTcst 8 KOHTEHHEPOB, B KazKJIOM M3 KOTOPBIX 110 253 Iapuka,
b) ocranercs 253 KOHTeliHepa, B KayKJIOM W3 KOTOPBIX 110 8 MTApHKOB?

2024 containers are arranged in a circle, each of them initially contains one ball. Robot can take
any two balls and transfer them to the containers adjacent to them, but in this case one ball must be
transferred to the adjacent container on the right, and the other — to the adjacent container on the left.

For example, you can take balls from containers with numbers 134 and 960 and put them into
containers with numbers 135 and 959, respectively.

Is it possible to program the robot such that as a result of its work
a) 8 containers will remain, each containing 253 balls;

b) 253 containers left, each with 8 balls?



Task 4. (3azaua upegocrapiena napruepom Oumuminabl — komuanueii « Tuabkopd ObpazoBanues )
Anasmmruk npuexast Ha kKongepennuio. Tam on y3uas, 9to cpeau 190 Apyrux y4acTHUKOB KOH(MpEpeHIH
50 Bcerga rosopst npasiy, 100 Bceryga jiryt, a 40 MOryT TOBOPUTH YTO yroauo. Bee, Kpome aHaJIUTUKA,
3HAIOT BCE PO BCEX OCTAJIBHBIX: KTO BCETJIa TOBOPUT MpPAaB/Ly, KTO BCET/IA JIZKET, a KTO MOYKET TOBOPUTH
YTO YTOJTHO.

JlokaxkuTe, 4TO, MOOOIIABIINCH CO BCEMH yYACTHUKAMHU KOH(MEPEHINN, aHATATHK rapaHTHPOBAHHO
CMOZKET BBISICHUTH, KTO KEM SIBJISETCH.

The analyst came to a conference. There he learned that among 190 others participants 50 always
tell the truth, 100 always lie, and 40 can say either truth or lie. Everyone except the analyst knows
everything about everyone else: who always tells the truth, who always lies, and who can say anything.

Prove that after talking with all the participants of the conference the analyst is guaranteed to find
out who is who.

Task 5. Anjgpeii 3araman sHarypajabHoe 9ucao k, a BUKTOp KaKMM-TO 00pa30M BBIMHCAT HA JOCKY BCE

HATYypaJIbHbIE YHCJIA, HEe cOojepzKaIiie B gecatudnoit 3anucu mudpy 0. 3arem Anjipeii oryiacu 3Ha4eHUE

k, u BukTop BMeCTO KazK/IOI0 3allUCAHHOTO Ha JIOCKE YUC/Ia 1 3aIUCAJ PA3HOCTH MEXK/y CyMMOU 1udp

aucsa n u cymmoit udp aucsia kn (v tam, n TaM roBopuTCst 0 cymMe 1udp TeCATHIHON 3aMUCH THCIA).
Jlokaxkure, 4TO Terepb Ha JOCKE 3allMCAHO ODECKOHEYHO MHOIO HYJIEii.

Andrew thought of a positive integer k, and Victor somehow wrote down on the board all positive
integers that do not contain the digit 0 in their decimal notation. Then Andrew announced the value
of k, and instead of each number n written on the board, Victor wrote down the difference between the
sum of decimal digits of the number n and the sum of decimal digits of the number kn.

Prove that now there are infinitely many zeros written on the board.



