Becennnit Typ Omumnuaga KO MI'V umenun M.B.JIlomonocosa 18 mapta 2015

Ozpanunenue 60 ecex 3adayar no namamu: 64 M6
Oepanuuenue 6o ecex 3adavax no spemenu: 1 cex.

A. Adamant digit

Hanwpa ¢ ynusienneM 3aMeTnia, 9To eé HOBasg pydKa CTPAHHBIM 0DPa30M He CIOCOOHA MHCATH YUCTA,
B KOTODPBIX €CTh X0Tst Obl JBe pasimunbie nudpsl (Hanpumep, 34 nim 511). Hagupa cnadana xorena pac-
CTPOUTHCH, HO TIOTOM ee BHe3anno ocenuso! Ha camom sesie ocranoch emé 6eCKOHEeYHO MHOTO HATY PAIbHbIX
4quces1, KOTOpble OHa MOXKeT Buimucath: 1, 2, 3, 4, 5, 6, 7, 8,9, 11, 22, 33, .... Unrepecno, kakoBo ke N-e
YUCJIO B 9TOW MOCJIeI0BATETLHOCTH !

Bsoga.
Opno 1esoe nooxkureabnoe yucao N (ot 1 go 10%).

BriBoa.
OO 1es10e MOJIOKUATEIbHOe YUCI0 — N-e 9HCI0 1MOC/Ie0BATeIbHOCTH.

IIpumep.
Brog, BrBog,
20 222
100 111111111111

B. Binary palindromes

Mupac n300pé1 MalmMHy BpeMeHU W Telepb 33 CHMBOJUYECKYIO IJIATY OTIPAB/ISIET BCEX KEJAIONIUX
B OJsimaKaiiiee nporioe. Buepén ona me paboraeT, Ja U KoMy 3T0 HykHO0? BoT u ceituac k Mupacy 1mo-
CeTUTEJb, KOTOPBIN XO4YeT BepHYTh cTapblie M0Opble TeHbKHU, KOT/Ia TpaBa ObLIa 3eJieHee, JTIOAW — Jo0pee,
JOJUIAp — JIeIIeBsie, a JABOMYHAs 3alMCh HOMEDA rojia — MNAJUHJAPOMOM (YUTAJACHh OJMHAKOBO H CJIEBA
HAIpaBo, U ClipaBa Haseso). [IpaBia, Jr00UTe b MOHOCTATBIUPOBATH CAM He 3HAeT, KAKOW IO/l OH UMeeT B
BHJTy, TO3TOMY periarh npuiaérca Mupacy. Kakoit O/mkaiiimii 1oj] yI0BJIeTBOPSIET BCeM TPeOOBAHUSAM U
HY2KHO JII BOODIIE OTIPABIATH 3TOTO TOCIOJANHA B MpolnwLioe? BApyT ceifuac 3a OKHOM BCE TO, 4ero MPOCUT
HOCEeTHTENTH?

Bsoa.
Opmmo nenoe nonoxkureabnoe yucao N (or 1 mo 101%).

BriBosa.
OJIHO Te10€ TOMOKUTETHHOE YUCI0 — MAKCUMAJBHBIN JBOMYHBI TAJTHHIPOM, He mpeBocxoidamuii N (B
JECSITUYHON cucTeMe CIUC/IeHNUs).

ITpumep.
Brog, BrBog,
32 31
2018 2015
KomMmenTapmii.

2015 = 111110111115 — dsouunwili nasundpom.
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C. Composition of matrices

Amjpeit Haka3aH 3a TO, YTO OH B HOIBITKAX IPOJJIUTH 3UMY 3aJIUJ JIbIOM KOPHJIOD yHHBEPCUTETA U
C PAJIOCTHBIMU KPUKAMU KaTaJICd 1O HEMY Ha KOHbKax. lemepb OH He MOXKeT BBIUTHU U3 ayJIUTOPHUU, MTOKA
He BBITIOJTHUT CBOE 3a/laHue. 3ajada TaKoBa: Ha JOCKEe BBIMUCAHBI HEKOTOPBIE OTepaIud, KOTOPbIe MOTYT
OBITH 1IOCJIE/IOBATEILHO IPUMEHEHBI K HEKOTOPOMY JIByMepHOMY BeKTopy. Beero onepanuit Tpu Bujga: R —
HOBOPOT HAa (PUKCHPOBAaHHBI yroi «, X — mpoerupoBanne Ha ock Ox, Y — npoeruposanne HA och Oy.
[Tomornte AHapero u yKa)kKuTe MUHUMAJIBHOE TI€JI0€ MOJOKUTEIbHOe 3HAYEHUE yTJIa (v B TPAYCax, MPH
KOTOPOM CYIIECTBYET TaKOW BEKTOP, UTO MOCJe MPUMeHeHUs K HeMy KOMOWHAITUU 9THX Mpeobpa3oBaHMil
OH HEe U3MEHHUT CBOIO JJIAHY.

Bsoa.
[MocnegosarenbHocTh cumbosioB R, X, Y, okamunsatomiasicss cumBoiiom E (Bcero e 6oee 1000 cumBo-
JIOB).

BriBox.
OnHO 1es0e mooKuTeIbHOE dncao « oT 1 10 360 — orBer B rpajycax (ecam OTBETa He CYIIECTBYET,
BIBEIATE -1).

ITpumep.
Brog, BrBog,
XRRRXE 60
XRRRXRRRYE -1
KommenTapmii.

B nepsom npumepe moocrno szamo sexmop (1,0). Hocae npoeyuposarua wa oco Ox, mpéx nosopomos
1a 60° u noBMOPHO20 NPOECUUPOBAHUA OH COTPAHUIN, CCO10 eOUHUNHYIO DAUMHY.

D. Deep tree

Haepmmcs 10 orasa topra, Vabg pemmnt Dourparh BO 4TO-HUOYAb HOBOE Ha CBOEM KomibloTepe. Ero
BBIOOD TaJI Ha monyasapHyio uuau—urpy SuperMegaDeepTree. Eé reiiminieit 10BOJIbHO IPOCT: KaK bl pas,
KaK OH IIEIKAET 110 My3BIPBKY, CoAepkamemMy napy uces (a,b), Ha KpaHe MOABIAIOTCS JIBE HOBBIX ITAPbI:
(a,a +b) u (a+ b,b). Kakoe MEHHUMAIBHOE YHCJIO TETIKOB HYIKHO ¢ejaTh Vibe, 9706 TOCTHYb Taph!
(p,q) M 3aKOHYUTH UTDPY, €CJU B HAYAJE Y HETO HET HUYIero, KpoMe OJHOrO my3bipbka ¢ mapoit (1,1)7

Bsoga.
JBa HeJsIbIX MOJOKUTEILHBIX uncaa p 1 ¢ (or 1 g0 108),

BriBon.
OJIHO TIeJI0€ YUCJI0 — MUHUMATBHOE YUC/IO TETIKOB, MOCJTe KOTOPOro Ha SKpaHe MOosSBHTCS mapa (p, q).
Eciun sTa menp HegocTUKUMa, TO BBIBECTH -1.

IIpumep.
Brog, BrBog,
2 3 2
2015 2020 -1
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KomMmenTapmii.
Ilocae wenuka wa (1,1) nossasromes napoe (1,2) u (2,1). B nepsom npumepe nobeda docmuzaemcs
nocae weawka no (2,1), mo ecmv 6cezo nyscno moavko 06a deticmeua.

E. Empty cornet

Baaum xouer Kynurh Malile MOPOXKEHOIO M PaJW STOIO JIarKe BBIIIEJ] Ha YIUIY M HAIIET JIABKY, TIE
9TO CaMO€ MOPOXKeHOe M 1pojaércsa. OJHAKO NPOoJaBel, 0Ka3alcs ¢ JOBOJIBHO CIIEHUMUIHBIMU BKYCAMU.
Yrobbl 3aKa3aTh B €ro Japbke MOPOKEHOr0, Hy?KHO HA3BATh €My TPH TOYKH TPEXMEPHOTO HPOCTPAHCTBA,
a ¢ HUMH TIPOJABEIL JeJaeT CAeAYIONee: OH IIPOBOAUT TPH OTPE3Ka, COSJANHSIONNX KaKIAYIO U3 3THX TOYEK
¢ magasom koopaunar (0,0,0), obopaunBaer MOJYyUeHHYIO KOHCTPYKIHIO B KYJEK U YK€ B HETO HAJTHBAET
MOPOZKEHOE JI0 CAMBIX KpaéB. BaamM, me 0cobo moayMaB, TyT Ke Ha3BaJ TOUKH (T1,Yi, 21), (T2, Y2, 22) H
(3,93, 23). UyTh MO3:Ke OH OCO3HAJ, UTO MOCHENIHJ W HAYAT BOJHOBATHCS, a KAKOH 2Ke BOOOIe 00bEM
MOPOKeHOTO ToryanT Marma?

Bsoga.
Tpu crpoku ¢ KoopuHaTamu. B i-it crpoke 3 nesbix gucaa (o1 -1000 g0 1000): x4, y;, 2;.

BriBon.
OJIHO BEIIECTBEHHOE YHCIO0 — MAKCHMAJIBHBI 00bEM, KOTOPBI MOYKHO HAJUTDH (¢ abCOJIOTHOMN HOrper-
HocThio He Gosee 0.001).

ITpumep.
Brog, BrBOg,
101 0.166667
011
002
101 0
011
00 -2
KomMmenTapmii.

Cuna mascecmu nanpasiena sdoav eexmopa (0,0, —1).

F. Fantastic system

Jlennc B pymnre OyHTaph W PEBOJIIOIUOHED W ODINECTBEHHBIE YCTOW OH NMPUHUMATh HUKAK He yKejgaeT. B
YaCTHOCTH, OH OTKA3bIBACTCA BEPUTH B TO, YTO B JBOMIHON 3aIUCU MOYKHO HCIIOJIH30BATH TOJIBKO JBE IHp-
pel: 0 u 1. [Togemy OBl He ncnob30BaTh U UM pPY 27 10 Benp Beé-raku JIBONYHAS 3anmuck. Bot Toabko
KOTJIa OH BBICTYTIIJI CO CBOUM IPEJJIOKEHNEM B CBOeil KOMHATE B OOIMIEKUTHH (HEOOXOJAUMBIIT MpeBapu-
TeJIbHBIA 9Tan nepe]| BeicTyIuleHneM B [lapiamente), Biaancia pe3oHHO 3aMeTHII, 94TO B 3TOM CJIydae
MHOTHE YUCJIia 6yﬂyT nMeThb HECKOJIbKO Pa3JINYHBbIX BUIOB 3allUCH. HaHpI/IMep, YUCJI0 9 MOZKHO 3alIluCaThb
He ToabKo Kak 1001, Ho m Kak 121 u maxke kak 201. Ha uto /lenuc napuposai: «Yewm Gosbime, TeM Jyd-
me!» A 1eficTBUTENBHO, CKOJIBKO K€ CIIOCODOB 3alUCATh KAKOe-TO YHUCI0 B 3TOH (paHTACTHIECKOH CHCTEME
cUnCIeHuA?!

Bsoa.
Onmo nemoe nonoxurensroe aucao N (or 1 mo 109).



Becennnit Typ Omumnuaga KO MI'V umenun M.B.JIlomonocosa 18 mapta 2015

BriBon.
OaHO 1ea0e HeOTpUIATEIbHOE YHCI0 — KOJHIECTBO CIIOCOOOB 3amucarhb d9ucao N B ¢dpaHTACTUIECKON
cucTeMe CUYUCJIeHU.

IIpumep.
Beog, BrBog,
9 3
2015 6

G. Great graph

Carmma xoTesa Obl YBUAETh Ha jocke duciao b. Ho mpocTo HanmeaTs 3TO 9WCJIO OHA HEe MOXKET, TaK KaK
CBd3aHa OrpaHMYeHUsIMU, KOTOpbIe OHA cama cebe 3adeM-To mpuayMmaia. [lo Bceit BummmocTu, Tak oHa
xXo4ueT pa3BuTh B cebe ayx crymenta MIY. Orpanudenus: 3akj09a0TCsa B caegayiomemM. K mocaeaaemy
HallUCaHHOMY YUCJIY P MOXKHO INPUIINCATH YUCJIO ¢, TOJBKO €CJIM:

1. ¢ me npeBocxomuT N;
2. p+ q — TOpoCTOE;
3. q ellle He BCTPeYaJ0Ch HA JIOCKE.

B nagase y Camm ectb TOJBKO 9UCa0 @. Haiijgure MUHHMAJbHOE 3HAYEHHE M, IPH KOTOPOM 3Ta 3a1a9a,
BBITIOJTHUMA.

Bsoga.
JBa mesbix mookuTeNbHbX dncsia a u b (or 1 10 2000).

BriBon.
OnHo 1enoe nonoxkureapuoe aucao n (or 1 go 2000) — MUHEMATBHBIH U3 BO3MOXKHBIX OTBETOB U -1,
€CJI TAKOI'O NI HeT.

IIpumep.
Beog, BrBog,
13 1 4
24 3 5
KomMmenTapmii.

Ilenouka 6 nepsom npumepe maxaa: 13, 4, 1; 6o emopom: 24, 5, 2, 1, 4, 3.
AHyap OoTIMYHO 3HAET aHTJIMACKAN aipaBUT, HO 3TO HUKAK HE ITOMOKET eMy PEIlUTb 331a1y.

Bsoa.
Oamo 1menoe moJioKATEIbHOE ducaIo n oT 1 10 10.

IIpumep.
Brog, BrBOg
8 H
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I. Insidious time limit

Tumyp u Epynan, roroBgch K OJIMMIHKAJE, HAILIA cTapyio 3aaady. [lyTb K BepiiuHe CIOPTHBHOIO
HPOrPAMMHUPOBAHUS HEJIETOK, M MOKA Y HUX He BCE IMOJIYyYAeTCs, YTO CAYIHIOCH U € TOH 3ajadeii. Yike
KOTOPBIH pa3 moapsan oHu moaydaiorT BepaukT TL ma 20 Tecte. Moker, moayuurcs y Bac? Bor cama
npobjema: HAflTH a,,, TJ1e A = ai_o + aj_3 JJIsd BceX k, HAUMHAA C 3.

Bsoa.
JIBe cTpokm:

Ha NepBoit cTpoke oo nejoe uucao n (or 0 go 10'8), ma Bropoit crpoke Tpu meabIX YUCIA dg, a1, Ay (OT
0 mo 10'®).

BriBon.
OHO TIes10€ HeOTPUIIATENbHOE YHCIO0 @, — OTBeT 1o Momymio 10°.

IIpumep.
Beog, BrBog,
3 21
10 11 12
0 5
5 11 20

J. Jagged sequence

ITo kakoii-To mpuunHe AcbhlKaH Haka3an. OH caM He IIOHAMAaeT, 33 9T0. Bo3MOKHO, 9TO KaK-TO CBSI3aHO
C HEIOHATHBIMH KPHKAMH B KOPHIOPE, KOTOpbIe OH CJBIIAT CKBO3b JIPEMY, IOKA CHOAJT Ha JeKnmun. B
JIO0OM ¢jlydae, Termepb OH HE MOXKET BBIIITH W3 ayJAMTOPHH, [TOKA HE BHIIOJHUT CBOE 3aJaHue. 3aj1ada
TaKOBa: Ha JOCKE BHIMHCAHA HEKOTOpas MOCAeI0BATEIbHOCTD IEAbIX dncesa. EMy HYKHO CIAeaaTh U3 Heé
BO3PACTAOINIY 0 apuPMETHIECKYTO TTPOTPECCHIO C PA3HOCTHIO 1, TPW 9TOM 38 OIMH X0 OH MOYKeT TTPHOABUTH
eIUMHAUILY K KAKOMY-TO YHCJIY WIH OTHITH eJUHHUILY OT KaKOro-TO OZHOro umcsa. [lorarHoe nemo, AcsLkan
X04ueT n30aBUThCSA OT HaKa3aHUs KaK MOXKHO ObicTpee. CKaxKuTe, 33 KAKOe MUHAMAJIbHOE YHCJIO OIlepaInii
OH CIPABHTCS !

Bsoa.
JIBe cTpoku:

B TIEPBOIi CTPOKe Tiesioe moJtokuTeapHoe 1 (01 1 10 5000), Bo BTOPOil — 1 MEJBIX YUCeI a1, . . . , Gy (KazK10e
or —10° o 10%).

BriBon.
OO 1e10e HeOTpHUIATEIbHOE YUCI0 — MUHUMAJIbHOE KOJIUYECTBO OIepaIlnii.

ITpumep.
Brog, BrBog,
4 5
1756
3 0
-2 -10
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KomMmenTapmii.
Llepsviti npumep: npubasums 2 pada eOuHUUY K NEPEOMY IAEMEHMY, SbYeCMb § Pa3a eduHUYY U3 8Mo-
po2o.



