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Bropoii Typ 25.11.2021. Breicmias Jsiura.
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Zhi-Wei Sun, Wojtek Wawrow, Fedor Petrov

2. HasoséM dsoununbim wybom Kyb, JJis KOTOPOTO CylecTByeT HaTypaiabhoe n < 2021292' rakoe, uTo
CTOpOHa KyOa mMeeT JINHY 27", a KOOP/JMHATHI BCEX €0 BEPIIMH UMEIOT B a2” " mpu HeabX a. Pasdy-
muem Kyba Ha30BEM KyO, IOJIYIEHHBIH 13 HErO TOMOTETHEH ¢ IEHTPOM B IIeHTPe Kyba 1 KO3(hPUImeHToM
1 + 271090 Mpr cunraen, 9To Ky6 He COlepzKUT IpaHully. B mpocTpaHcTBe JaH HabOp JIBOMYHBIX KybOoB
TaKOM, ITO KaxK [as TOUKa JIEZKUT JTMOO POBHO B OJTHOM M3 KyOOB, JINOO HA TPAHUIIE OJTHOTO WU HECKOJIBKUX
n3 Hux. Jlokaxkure, 9TO0 MOYKHO BBIOpaTh pa3/yTHs HEKOTOPBIX M3 9TUX KyOOB Tak, U4TO KaryKJas TOTKa
[IPOCTPAHCTBA OYJIET JIesKaTh XOTs ObI B OJTHOM, HO He 60jiee ¥eM B BOCHBME BBIODAHHBIX Pa3JLyTUSIX.

U. Bozdanos, A. Thorenes

3. Jlano HemycTroe MHOXKECTBO HATypaJsbHbIX uncesn S. M3BectHo, uto jist J100BIX @, b € S cymiecTByer
¢ € S taxoe, uTo a(a + b) neurea Ha 2. JTokazkuTe, 4To B S HaiijIeTCst SJIEMEHT, Ha KOTODBIil JIe/IATCs Bee
9JIEMEHTHI S.

2021 Taiwan TST

4. Jlano varypaJjbHoe 9ucio n. KoMmmanus u3 n mupaToB cOONPAeTCs MOJIETUTh COKPOBUIIE, COCTOAIIEE 13
OJ/INHAKOBBIX MOHET, KAK-TO Pa3JI0’KEHHBIX 0 MeIlKaM. KoJmIecTBO MOHET 1 KOJTUIECTBO MEIIKOB JIEJISITCS
Ha 7, TPU STOM U3HAYAJBHO XOTs ObI k MEIIKOB ITycThie. [ytaBaph cobmpaeTcss HECKOJBKO pa3 MpojiesiaTh
CTIETYIOIILYIO OIEPAINIO: B3ATh ITPOU3BOILHBIN MEIIOK U MEPEJOKUTH U3 HEr0 HECKOJIBKO MOHET B ITYCTOI
Merrok. [Tociie 3Toro on J10/12KeH OJIETUTH COKPOBUIIE MEXK/Ly 1 ITUPATAMU TaK, YTOOBI KAaXKJIOMY JI0CTaI0Ch
MIOPOBHY MOHET ¥ IIOPOBHY MeIKOB. [[J1s1 KAKOTO HauMeHbIero k riaBapb MOXKET JIOCTUYD HEIU TIPH 0001
OIMCAHHON HAYAJIBHON CHUTyarun’

MEMO 2021

5. B anrmmiickom ropojie 1000 KeHT/IBMEHOB, 3aperucTpupoBaHHble B PeecTtpe moj HOMepamu oT 1
s10 1000. JIwobwie 720 u3 Hux obpasyior Kiyd. M3p xoder 00/I0KUTHL KaxKJiblil KJyO HAJIOIOM, KOTODBIi
BBIILJIAYMBAETCSl BCEMHU YUAaCTHUKAMK KJIyba B PABHBIX JOJIAX (HAJIOD — MIPOM3BOJIbHOE HEOTPHUIIATETHLHOE
BerrecTBeHHOe 1ncsio). [Ipm 9T0M cyMMapHBI HaJIOT, BBILIAIHBAEMBIH JZKEHTIBMEHOM, HE JIOJKEH Ipe-
BOCXOJIUTH €ro HoMepa B peectpe. Kakoit HanboJIbIIil HAJIOr MOXKeT cobpaTh MIp?

H. Bozdanos

6. Jlano BemecTBenHoe uncsio «v. Haitaure Bce MHOTOUWIeHB P(7) ¢ BelecTBeHHBIME KO3 HUIHeHTAMI
TaKue, YTO HEPABEHCTBO
P2z +a) > (=% + 2') P(x)

BBITTOJTHEHO TIPHW BCEX BEIECTBEHHBIX .
MEMO 2019
7. B tpeyrosmbauke ABC ormedena Touka P takasi, aro ZI PO = 90°, riae I u O — 1neHTphl BIIMCAHHON 1
OTMCAaHHOW OKPY?KHOCTE COOTBeTCTBeHHO. TouKa () M30TOHAJIBHO COMPsIzKeHa TOYKe P OTHOCUTEIHHO Tpe-
yroabanka ABC, a Touka R cummerpudna () ornHocuTebHo I. Ha onmcanHnoit OKpyKHOCTH TpeyTroIbHIKA
ABC ormeuena Touka S takas, aro L(PI, Al) = Z(Al, AS). Hokaxure, uro Toukun P, R u S ysexar Ha

OJITHOM IIPAMOI.

H. Yepneea, @. Henes, U. Pponos

8. B Bomykiom mecruyronbauke ABCDEF swmonuweno AB || FC || ED, BC || AD || FE n
CD || BE || AF. Onucannbie okpyzxuocT Tpeyroibankos ACE u BDF mepecekatorcs B Toukax P u
Q. Jokaxkure, aro npsiMasi P() MpoXouT depe3 TOUKY nepecedeHus Meauan Tpeyrosbinka ACE.

. Dposros

9. BermecTBeHHBIE UNCIA T U 3 TAKOBBI, UTO KaxKoe u3 unces x° +vy, 22 +y? u x +1y° — nenoe. Jlokaxure,
YTO T U Y TOXKE IeJIble.
Japan TST 2019



10. B opuentupoannom rpade 2021 Bepiuna. BepmuHubl pacioioyKeHbl 10 KPYTy, U U3 KazKJIOi BEJIyT
pébpa B cirenyromue 101 BepiuHy IpOTUB 9acoBoil cTpenku. Jluma xodeT mokpacuTh pédpa 3Toro rpada
TakK, 9TOOBI I JIIOOOM IMapbl BEPIIUH 4 U ¥ CYIIECTBOBAJ OPUEHTUPOBAHHBIN IyTh U3 U B ¥, B KOTOPOM

HET OJIHONBETHBLIX pébep. Kakoe MuHMMAIBHOE KOJTMYIECTBO 1IBETOB 1oTpedyercs [lume?
Baltic Way 2021 Short List
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Bropoii Typ 25.11.2021. IlepBast Jura.

1. g marypaiabHOro 4mcia n obo3HauuM [epe3 f(n) KOJIMIeCTBO HATYPATHHBIX UHCEN, MEHBIIUX 7,
KOTOPbIE€ He ABJIAIOTC JEJTUTEJIAMU 1N, HO U He B3aUMHO IPOCTHI ¢ n. JloKaxkure, 9T0 JIJId KaXKJ0r0 HATY-
paJIbHOTO k CyIIecTByeT JINIb KOHETHOe KOJMIeCTBO TakuX n, 9ro f(n) = k.

Iran MO Third Round 2021

2. Jlan BBIMYKJIBIA MHOTOYTOJBHUK AjAs... A, (n > 5). Hukakue tpu juaroHasum MHOrOYrOJbHUKA HE
[IepeCceKaloTCsI B OHOM TOUYKe M HUKAKIE JIBe He IMapaJuiebHbl. JJoKaxknuTe, 9T0 BHYTPU KarKI0TO IeThIPEX-
yrompauka A;A;ArA (1 <i < j <k <{<n)MOKHO BBIODATB 10 2 TOUKH, He JI€KAIlUe Ha AUArOHAJIAX
MHOTIOYTOJILHUKA, TaK, 4To Bee 2C BLIGpaHHble TOYKH OylyT Pas/IMydHbl, U B JII060# 13 acTeil, Ha KOTOpbIe
JIMaroHa/in pa3onBaOT MHOI'OYTOJIBHUK, Oy/IeT He 0OoJiee TPEX OTMEUEHHBIX TOYEK.

C. Bepaos, no momusam China TST 2021

3. JlaHo HemycTOe MHOXKECTBO HATypasbHbIX ducesn S. M3BecTHO, 9TO J/IsT JTIOOBIX @, b € S cymecTByeT
c € S taxoe, uTo a(a+ b) meurcea Ha 2. TokazkuTe, 4To B S HaiijIeTcst SJIEMEHT, Ha KOTOPbIi Je/saTcs Bee
9JIEMEHTHI S

2021 Taiwan TST

4. /Tano HarypaJibHOe dncyio n. Komnanusg u3 n mupaToB coOUpaeTcs MOJIe/IMTh COKPOBUIIE, COCTOSIIEE U3
OJ/INHAKOBBIX MOHET, KaK-TO Pa3JI0’KEHHBIX 10 MellKaM. KoJm4ecTBO MOHET 1 KOJTMYECTBO MEIIKOB JIEIATCS
HA N, IPU STOM U3HAYAJIBHO XOTsd Obl kK MEIIKOB ITycThle. [yraBaph cobupaercs HECKOJILKO pa3 MpoJiesiaTh
CJIEJTYIONTYIO OTIEPAITNIO: B3ATH ITPOU3BOJILHBIN MEIIOK U MEPEJIOKUTH U3 HETO HECKOJIHLKO MOHET B ITyCTOMN
Merok. [Tocsie aToro on jo/12KeH OJIE/IUTH COKPOBUIIE MEXKJTY 1 IIMPATaAMU TaK, YTOObI KaXKJIOMY JTOCTAJIOCh
MIOPOBHY MOHET U IMOPOBHY MEMIKOB. J[JIsT KAKOro HAaMMEHBIIIETo k TJIaBapb MOXKET JJOCTHYD eI IIPH JI000I
ONMCAHHON HAYAJBHON CUTyaIun’

MEMO 2021

5. B amrnmiickom ropojie 1000 i2KeHT/IBMEHOB, 3apeructTpupoBannble B Peectpe 1oy HOMepamu oT 1
ji0 1000. JIobble 720 u3 nux oOpasyroT KJyo. Msp xodeT 00JIOXKHUTH KaKJIblii KJIyO HAJIOIOM, KOTOPDIi
BBIILJTAYMBAETCS] BCEMU YJACTHUKAMU KJIyba B PaBHBIX J0JIsIX (HAJIOD — IPOM3BOJIBLHOE HEOTPHIATEbHOE
BelecTBeHHOe Yncsio). [Ipu 9ToM cyMMapHBIH HAJIOT, BBILIAYMBAEMBIH JIZKEHTJILMEHOM, HE JIOJZKEH pe-

BOCXOJIUTH €ro HoMepa B peecrpe. Kakoil HanboIbmuii Haaor MoxKeT codparh M3p?
U. Boedaros

6. Jlano BemectBenHoe uucyio «. Haitjure Bce MHOrOuteHbl P(z) ¢ BermecTBeHHBIME KO3 dUIIHEHTaMU
TaKue, 9TO HeEPABEHCTBO

P2z + ) > (2% + ") P(x)

BBITIOJTHEHO TIPU BCEX BEIECTBEHHBIX .
MEMO 2019
7. B tpeyronbanke ABC ormeuena touka P takasi, uro /I PO = 90°, rae [ u O — 1eHTPBI BIUCAHHON 1
OIMCAaHHOW OKPY2KHOCTEl coOTBeTCTBeHHO. TouKa () M30TOHAIBLHO COMPsIzKEHA TOUKEe PP OTHOCUTEIBHO Tpe-
yrosbauKa ABC, a Touka R cumMmerpudna () orHOcuTebHO . Ha onmcanHnoit OKpyzKHOCTH TPeyroJibHUKA
ABC ormeuena touka S takast, uro Z(PI, Al) = Z(Al, AS). lokaxure, uro Touku P, R u S nexar Ha

OJTHOIT TIPAMOIA.

H. Yepneaa, @. Henes, . Pponros

8. B Bomykiom mecruyronbauke ABCDEF pwmonuweno AB || FC || ED, BC || AD || FE n
CD || BE || AF. Onucannbie okpyzxuocT TpeyroibunkoB ACE u BDF mepecekaiorcs B Toukax P u
Q. Hokazkure, aro npsiMast P() IpOXOuUT depe3 TOUKY IepecedeHnst MegunaH Tpeyroabanka ACE.

U. Dposros

9. [losokuTe/IbHBIE YKCIa @, b U ¢ TAKOBBI, UYTO dmcaa a + 2vbc, b + 2y/ca u ¢ + 2V ab panuoHabHbI.
Bepuo jin, wro cpean qucen a, b u ¢ 06s13aTeIbHO HAWIETCS PAIMOHAIBHOE !
anepetid Indonesia Regional MO 2016

10. B opuentupoBanuom rpade 2021 BepiuHa. BeprninHabl pacioioyKeHbl 10 KPYTy, U U3 KazKJIOi BeJIyT
pébpa B cirenyromue 101 BepiuHy IpoTUB 9acoBoil cTpenkn. Jluma xodeT mokpacuTh pédpa 9Toro rpada
TakK, 9TOOBI I JIFOOOM IMapbl BEPIIUH ¥ U ¥ CYIIECTBOBAJ OPUEHTUPOBAHHBIN IIyTh U3 U B ¥, B KOTOPOM
HET OJIHOIBETHBLIX pébep. Kakoe MuHMMAIBHOE KOJTUYIECTBO 1IBETOB moTpedyercs [lmme?

Baltic Way 2021 Short List



