Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apaya A. Yucna KaTanaHa

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

Yucaa Karanana OIIPEJEJIAIOTCA CJeay M 06pa30M:

1.Cp=1
n—1
2.Cp= ) CiChi
i=0
Bama zagaga — nocunrars C,, mod m.

dopmaTt BXOAHbIX AAHHbIX

Ha mepsoit crpoke messie gucta n (0 < n < 1000) uwm (1 < m < 109).

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure oxno mesnoe uncio — Cp, mod m.

Mpumepbl
CTaHIApPTHHN BBOZ, CTaHIAPTHHY BHBOL
5 1000000000 42
1 1000000000 1
515 1000000000 95405150
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Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apgada B. PacwwupeHHbli anroputm EBknuga

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

Jlanel HaTypasbHBIE YUCaa a, b, c. Ecim ypaBuenue ax + by = ¢ umeer pereHus B MEIbIX IUCIAX, TO
BoiBeuTe yepes npobes GCD(a,b), © u y (kakoe-HuOynb perenue). Ecim perenusi He CyIecTByeT, TO

BeiBeauTe ca10BO Impossible.

@dopmaT BXOAHbIX AAaHHbIX

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
0.5 cexyun

256 merabaiiT

Bxomuble qannble — HaTypasbHBIE YHCIa U HE TPEBBIIIAIOT 110 MOJILYJIIO 10%.

®dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe OTBET Ha 3a/1a4vy.

lMNpumepsbl
CTaHIApTHHN BBOZ, CTaHZAPTHHN BHBOL
123 130
10 6 8 2 -48
331 Impossible

Crpatuua 2 ns 10




Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apayva C. lNpocTas 3apgava

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:

Orpanundenne 10 BpeMEHU:

OrpaHquHHe II0 ITaMATH:

Haiinure Ko/iniecTBO HATYPAIBHBIX YUCETT HA JAHHOM OTPE3Ke OT @ /10 b BK/IIOUUTEILHO, HE JIeJISIIITIXCS
HaIleJI0 HU Ha OJIHO U3 3aJaHHBIX PA3JIUYHBIX HPOCTBIX YUCET Pj.

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

256 merabaiiT

dopmaTt BXOAHbIX AAHHbIX

B 1epBoii cTpoke BxoaHOTO bailia 3aaHbl ABa unciaa a 1 b — rpamuns orpeska (1 < a < b < 1018).
Bo Bropoit crpoke 3a7aH0 KoamdecTBO mpocThix dncer n (1 < n < 9). B Tperbeit crpoke mepednciieHbt

caMu IIPOCThbIE YUCTa p;. Bee uucia p; pasaundubl u He rnpeBocxoisat 100.

(DopmaT BbIXOAOHbIX AAdHHbIX

OTBer J0JIKEH COMlepKaTh eIMHCTBEHHOE I€JI0€ YUCJI0 — OTBeT Ha 3aJady.

MNpumepsbl

CTaHIApPTHHI BBOZ,

CTaHIAPTHHY BHBOZ

5 10
2
23

20 40
2
37

12

Crpatuua 3 s 10




Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apayda D. ObpaTtHoe no moayto

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Hanbr nBa nesix ancaa — a, m (0 < a < m).
Hyxmo naiitu Takoe mesoe x, 9ro ar =1 mod m

dopmaTt BXOAHbIX AAHHbIX
Ha nepBoii crpoke nBa nenbix yuciaa — a, m (0 < a < m < 1018).
@dopmaT BbIXOAHbIX AAHHbIX

Ecau takoro x He cymecrByer, BoiBegure —1. VHaue BbiBegure 1enoe x (0 < < m). Eciau orseros
HECKOJIBKO, BBIBEINTE JIIOOOI.

lNpumepsbl
CTaHIapTHHI BBOZ, CTaHZAPTHHA BHBOJ
7 30 13
179 817 639

Crpatuua 4 s 10



Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apayva E. lepeegatne

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Opmazkapl 6adyiKa u3roropuiaa N medenek. Mbl ¢ cecTpoil cobpanch UX cpady ChecThb, HO HabyIIKa
KpOMe ITeUeHEK M3MOTOBUJIA U CIIENHUAIBLHYIO MHCTPYKIIUIO.

e YTOoOBI MeYEeHBKN HE UCIIOPTUJINCH, UX HY?KHO CbeCcTb 3a [ Heil.

e Bynbre akkypaTHBI 1 He Tiepeeaiite! Kaxkaplit qeHh HYKHO €CTh CTPOKO MeHbIne X MedeHekK.

W tyT Mos1 cectpa roBopur “CKOJIBKO Xe CIocoboB cbecTh medeHbKu? [aBait, mocumTtaem!”. JIBa
crrocoba CbhbeCTh MEYeHbKM CUYUTAIOTCH PA3/IMIHBIMU, €CJIU €CTh TaKOW JeHb, UTO KOJUYIECTBO IE€UEHEK,
CbEJIEHHBIX B 3TOT JI€Hb pa3/imdarTcs B 3rux crocobax. Hampuwmep, ecaiu N, D u X paBubl 5, 2 u 5
COOTBETCTBEHHO, KOJIMYECTBO CIIOCOOOB pPaBHO 4:

e CmbecTh 1 1eveHbKy B NEPBBIN JieHb U OcTaBinuecs 4 Bo BTOPOIA.
e CbecTh 2 MeYEeHbKH B MEPBBIN JI€Hb U OCTABIIHECS] 3 BO BTOPOIi.
e CbecTh 3 MEYEHBKH B MEPBBIH JI€Hb U OCTABIIHECS] 2 BO BTOPOIA.

e CnbecTh 4 1MeYeHbKE B MEPBBIil JIEHb U OCTABIIYIOCs 1 BO BTOPOi.

[TockobKy 9HCIO0 CIIOCODOB MOXKET OBITh Y2KACHO BEJIMKO, s HE XO4Uy BMECTE C CeCTpOil CuiueTb u
CTPaJIaTh, ST COOUPAIOCHh HAMMCATH MPOTPAMMY, KOTOpas caMa MOCYUTAET KOJTMIECTBO CIOCODOB.

dopmaT BXOAHbIX AAHHbIX

BxosHble lTaHHbBIE COCTOST U3 OJIHOTO MJIM HECKOJIBKUX (He Gostee 50) TecToBBIX HAGOPOB. st Kax 10ro
TecTOBOTO Habopa MaHbl TPH YHCIa Ha ofgHoit ctpoke — N (1 < N < 2000), D (1 < D < 10?) u X
(1 < X <2000). Koner BBogia 0603Ha9a€TCST TPEMS HYJISIMU.

@dopmaT BbIXOAHbIX AAHHbIX

s Kak10ro TecTOBOTO HabOpa BBIBEINTE TPeOyeMoe KOJIUYIEeCTBO crtocoboB mo momysao 1 000 000 007
Ha OTJ/IEJIbHOW CTPOKe.

MNpumep
CTaHIapTHHI BBOZ, CTaHIAapTHHN BHBO
525 4
333 7
545 52
4 1 2 0
151 0
1250 50 50 563144298
000

Crpatuua 5 ns 10



Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apava F. CknaabiBain, cokpauiai

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

u 2 Ciioxkure ux u pe3yibTaT IIpeJcTaBbTe B BUIE HeCOKpaTI/IMOﬁ

SallS]

JlaHbl 1BE parmoHabHbIE TPOOH:
m

apobu .

n

dopmaTt BXOAHbIX AAHHbIX
IIporpamma mosiygaeT Ha BxoJ 4 HATYpaJIbHBIX 9HCIA a, b, ¢, d, He peBocxosiux 100.

m

(DopmaT BbIXOAOHbIX OdHHbIX
[Iporpamma J10/2KHA BBIBECTH 2 HATYyPaJIbHBIX WHC/IA M W N TaKue, 9To & = ¢ + § U 1pobb - —

HECOKpaTHuMa.
lMNpumepsbl
CTaHIApTHHN BBOZ, CTaHIApPTHHN BHBOL
1212 11
151 10 3 10

Crpatuua 6 ns 10



Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apgada G. MeTpo

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B ropone N crpost merpo. Bacs, xkutenb ropoma N, xo4ueT 3HATH, CKOJIBKO CTAHIUI OKAXKYTCs HEIa-
JIEKO OT ero joma. [Tomorute emy.

T'opor N orTimgaercst 0UeHb CTPOro#l ILIAHUPOBKOM YJIMIL: KasKjas YJIUIA UJAET JIUOO CTPOro C ora
Ha ceBep, JuOO CTPOTO C BOCTOKA Ha 3aIlajl; IIPU ITOM PACCTOSHUE MEXKY COCEIHUME IMapasiiebHbIMU
yJIaMu oguHaKoBO. COOTBETCTBEHHO, B TOPOIE €CTh MHOI'O IIEPEKPECTKOB, PACIOIOKEHHBIX B BEPIITHHAX
KBaIpaTHOM ceTku. [lo mranam, mepBas JIMHUST METPO Oy/ieT MpsAMOi U Oy/IeT IMeTh CTAHITMU Ha KayKIOM
IepeKkpecTKe, Yepe3 KOTOPHIM oHa NpoiiieT. Baca cunTaeT, 4TO CTaHIUS HAXOIUTCS HEJIAJIEKO OT €ro Jio-
Ma, eC/IM PacCTOsTHUE IO MPSAMOI OT ero AoMa [0 CTAHIMH He IPEBOCXOANT HEKOTOPOH (PUKCHPOBAHHOM
BeJIMYUHBI R.

®dopmaT BXOAHbIX AAHHbIX

Bseniém cucreMy KOODJMHAT C OCBIO X, HAIIPABJIEHHOI ¢ BOCTOKA Ha 3alla]jl, U OCbIO y, HAIIPABJIEHHOI C
fora Ha CeBep, C Ha4aJIOM KOOPINHAT Ha OJHOM U3 ITEPEKPECTKOB U C €IUHUTICH JITMHBI, PABHON PaCCTOSHUIO
MEXKJy COCEIHNMU IapaileIbHBIMU yIuiaMu. TakuM o06pa3oM, yJIHUIbl OYAyT MPAMBIMUA C YpPaBHEHUSIMU

Lsrx=—2x=—-1l,r=0zrz=1,xr=2,...,aTakke ...,y = —2,y=—1L,y=0,y=1y=2,...

Bo mepBoii crpoke BxomHOro Qaiiia HaxomsITCs IeJble Ynucia Xg,Yyy — KoopaumHaThbl BacuHoro mo-
Ma (cuMTaeM, YTO OH HAXOJMUTCs Ha HEKOTOPOM IIEPEKPECTKe), — U PaccrosiHue R B TeX XKe eMHUIAX
U3MepeHnsi, B KOTOPBIX BBEJEHLI KOOPJAWHATHEI. BO BTOPOl CTPOKE HAXOMATCST YeThIpe YUCTIA T1, Y1, L2, Y2
— KOOPJIMHATHI HEKOTOPBIX JBYX PA3JIMIHBIX IIEPEKPECTKOB, Uepe3 KOTOPhbIe TPOHAET jimHust MeTpo. Bee
KOODMHATHI BO BXOIHOM (aiie He mpeBocxoasaT 108 mo Momymmo; paccrosme R 1esoe, MONOKATEIBHOE
u He mpesocxoaut 108.

Mozkere cauTaThb, 9TO JIMHUS METPO OyzmeT OeCKOHETHON B 060UX HAIPABICHUSIX.

®opmaT BbIXOAHbIX AAHHbIX

B BbIxommoilt (drailn BbIBeIUTE OAHO YHUCIO — KOJUYECTBO CTAHIUN, PACIOIOXKEHHLIX HEIAJEKO OT
Bacumoro moma.

MNpumepsbl
CTaHAApTHHE BBOZ, CTaHOApPTHHHE BHBOZ,
223 2
0-111
001 3
50 -30
3ameuvarue

[lepBolit puMep COOTBETCTBYET PUCYHKY; HA PUCYHKE 10M Bacu u cranium MeTpo 0003HAYEHBI 2KHUP-
HBIMU TOYKAMHU.
y4 /

e

/[ N\
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Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apgayva H. KapTtouku

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ha nenn poxnenus Ilere momapuiu nabop kaprouek ¢ Oyksamu. Teneps [letsa ¢ 6Goabmum naTEpEcOM
COCTaBJIsIET U3 HUX pa3Hble cjoBa. M BOT, OfHAXKIbI, COCTABUB OYepPeIHOe CJI0BO, IleTs 3annTepecoBasis Bo-
pocoM: "A CKOJIBKO pa3jmyIHBbIX CJIOB MOYXKHO COCTABUTB M3 TeX Ke KapTouek, uro u janHoe?". I[Tomorure
€My OTBETUTH Ha 3TOT BOIIPOC.

®dopmaTt BXOAHbIX AAHHbIX

BBO,Z[I/ITCH CJIOBO, COCTaBJIECHHOE Ilereit — CTPpOKa N3 MaJICHbKHUX JIATUHCKHUX 6YKB HE IJJIMHHEEe 15 cum-
BOJIOB.

@dopmaT BbIXOAHbIX AAHHbIX

BriBegure 0HO I1€/10€ YHUCA0 —— HCKOMOE KOJIMYECTBO CJIOB.
lNpumepbl
CTaHIAPTHHE BBOJ, CTaHOAPTHHHE BHBOZ,
aaaaaa 1
solo 12
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Tinkoff Generation 2020-2021. B'. MaTemaTn4eckue croxeTbl

3apauva |. lNecypbl

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

B YykorckoMm HAIMOHAJIBHOM 3AIlOBEIHUKE €CTh 1 IeCroB. KaKJIbIil mecer B ONpPEe/IeJIEHHON CTeleHn
nymuct. [Iymmucroctu meciioB pasHomepro pacupesesenst or 0 1o 1. He tak nasmo Uykorckuit narmo-
HAJBHBIN 300MapK HAIPAaBUJI 3alpoC HA M < 1 HauboJiee MyIHUCTHIX MECIIOB.

O6111ecTBO OXpaHbl IPUPOJILI IOy YUJIO HHPOPMAIIAIO, YTO TOJILKO [ II€CIIOB ¢ HAUMEHBIIEH IIyIITHCTO-
CTBIO Oy/IyT BBICTABJIEHBI B 300HapKe, U k = m — | HaumboJjiee MyIMIUCTBIX Oy/IyT MUCIOIBL30BAHbI Ha, IIyObI
Jutst iiaB 3oomapka. OOIMecTBO XO4eT IMOJAaTh B CyJl Ha 300IapK, U MM HYKHA MH(MOpMAIUs O IIeClax,
KOTOPBIe OyIyT yOUTHI, U O ITeciiax, KOTOpble Oy/IyT OCTaBJIEHBI B »KUBBIX. Ha camoMm meste OymeT mocTtaTod-
HO OIIEHKHU CPEJIHEr0 3HAYEHUsI CPEJIHEl MyIIUCTOCTH MEeCIOB B KaXKJioil rpynne. Hamummre nporpammy;,
KOTOpasl BBIYUCISET ITU JIBA TUCTIA.

MOXXHO CYHTATH, YTO MYITHCTOCTH MECIOB HE3aBUCUMBI.

dopmaT BXOgHbIX AaHHbIX
Tpu nenerx uncaa 1 < n, k, 1 < 108,
MdopmaT BbIXOAHbLIX AAHHbIX

[TepBoe umci0 — 9TO CpeHsisl MYIIUCTOCTD MECIIOB, KOTOPBIX COOMPAIOTCA YOUTH, BTOPOE — CPeTHsIsI
IIYIIACTOCTD IECIIOB, KOTOPLIE OYIyT BBICTaBJIEHBLI B 300HapKe. UHCja BBIBEIUTE ¢ TOYHOCTHIO 6 3HAKOB
I1ocJIe 3allsiTOM.

MNpumepsbl
CTaHOApPTHHE BBOJ, CTaHOAPTHHHE BHBOZ,
4 2 2 0.69999999999999995559 0.29999999999999998890
822 0.83333333333333337034 0.61111111111111116045

Crpatuua 9 us 10
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3apayva J. bBomObI

Wmst Bxognoro dgaitira; stdin

WNmsa Beixoanoro daiiia: stdout
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

JIMBEepPCUOHHBIN OTPsIM BBIIOJIHUI 3aJIAHAE — 3aJI02KUJT OOMOBI Ha TEPPUTOPUU IIPOTUBHUKA, TEIEPD
HY>KHO OTYHTATHCH I1€PE]l HAYaJIbCTBOM CKOJIBKO BParXKECKUX €JUHUIL OyIeT yHuITOKeHo. iisi sroro npu-
BJIEKJIN Bac. TeppuTopus MPOTUBHUKA IIPEACTABIISIET cOO0H KIeTdaToe 1moJjie, Ha KOTOPOM CTOST BPaXKecKue
e uHUIbl. JacTn BbICTABJIEHBI AKKYPATHBIMU [IPIMOYTOJILHUKAMUA, IIPU 3TOM pa3Hble YacTU JIPYT C JAPY-
TOM II0 KJIeTKaM He mepecekatorcsi. [lapruzanckas 6oM0a 00/1a/1a€T OTPSICAIONIEN MOIIBIO I MOXKET CHECTU
KaK BCe eJIUHUIILI MPOTUBHUKA C OJIHON C Hell BEPTUKAJBLIO, TAK W BCE €IUHUILI MPOTUBHUKA C OJHON C
Heil ropuzanTabo. K coxasennio Bce 60MOBI TPOU3BE/IEHBI KYCTAPHBIMU METOJAMU, II09TOMY CKa3aTh
KaK TOYHO OHM B30PBYTCsI(/la U B30PBYTCsI JIN) 3apaHee HEBO3ZMOXKHO. [[jis1 KaxK/10ii 60MObI N3BECTHBI J[BE
BEJIMYMHBI P] BEPOSITHOCTb B30PBATHCS 110 TOPU30HTAJH, Po — BEPOSTHOCTH B30PABTHCS 110 BEPTUKAJIH,
HY U C BEPOSTHOCTHIO 1 — p; — po GoMba BoOOIIE He B3pbIBaeTCd. V3BECTHO UYTO MAPTU3AHCKUN OTPSI
KOHEYHO KPYT, HO HE HACTOJBKO YTOOBI 32K/ BIBATH OOMOBI IIPSIMO B YaCTsIX IPOTUBHUKA. 3Hast 9TO (1a
U NOJIOXKeHne Beex 60MO M MX KauecTBO) HYXKHO OIPEJIETUTh KAKOe OXKHJIAEMOE HYUCJIO YHUUTOKEHHBIX
BPaYKECKHUX €IIHHUII.

®dopmaTt BXOAHbIX AAHHbIX

B nepgoii crpoke ganbl gsa uncsa (N, M < 500000) uucsio Bpaxkeckux dacreii 1 60M6 COOTBETCTBEHHO.
Jlamee B N cTpokax UIyT ONUCAHUS BPaXKECKUX dacTell T1, Y1, T2, Y2 —KOOPIUHATHI ITPOTUBOIIOTOXKHBIX
KJIETOK MPAMOYTOJLHIKOB (BCe umeia mo Moysto e npesocxonar 10%). Hamee B M cTpokax WiyT ONu-
canusi 60M6 21, Y1 — KoopauHaThl 60M6, p1, p2 (pl + p2 < 1) — KadeCcTBEHHbIE XAPAKTEPUCTHUKH.
@dopmaT BbIXOAHbIX AAHHbIX

B eIMHCTBEHHOI CTPOKE BBIBEIUTE OTBET C TOYHOCTHIO 10 1079

Npumepsbl

stdin stdout
0.990000000000000

[y
[y

-1 -111
33 33

9.000000000000000
55

100 O
0 100

4.980000000000000
25
52
30 60
50 40
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