CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigble uncaa, yersepr, 11 desparsa 2021 ropa

3apadya A. AMHEVHBIN KOHI'PYIHTHBIN reHepaTop

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

Kak n3BeCTHO, AMHENHBIM KOHTPYIHTHBIM TI'eHEepaTOp IICEBAOCAYYANMHBIX UHCEA YCTPOEH CAEAYIOINIUM
obpa3oM. 3aUKCHUPOBAHBI YHUCAA G, ¢ U M. KpoMe TOro, y reHeparopa ecTb COCTosgHHe s. Korpa Hy>KHO
CreHepUPOBaTh OUEPEAHOE IICEBAOCAYUANHOE YUCAO, IIPOUCXOAUT MPUCBAUBAHUE Speyw < (Sold - @ + ¢) mod m,
IIOCAE Yero HOBOe 3HaueHHe S OOBLIBASETCS OTBETOM.

B sTo# 3apaue m = 232, a uucAa @, ¢ 1 HaYaAbHOE COCTOSIHUE S 3aAaHBI BO BXOAHBIX AQHHBLIX. BLIBEAUTE
caepyromniue 10 gncea, KOTOpbIe CTeHEPUPYET 3TOT IeHepaTop.

@dopmaT BXOAHBIX AAHHBIX

B mepBolt cTpOKe 3ammMcaHbl yepes3 IIpobeA TPHU IIeABIX YHUCAA: a, ¢ U s. [apaHTUpyeTCsd, UTO 3TU UMCAA
TIOMeIaloTcs B 32-OUTHBIM O€33HAKOBBINM THUIT AQHHBIX.

@dopmaT BBIXOAHBIX AAHHBIX

BreiBepuTe 10 CAEAYIONIUX YHCEA, KOTOPBIE CT€HEPUPYET IIOAYUYMBIINNCSA TeHepaTop.

IIpumep

cmaHOapmHE BBOO

69069 1 12345

CmaHOapmHEI BEIBOO
852656806 3856338159 1023442532 1580485141 1639408594
4089354539 1989334640 1055483825 2732393918 2852536103
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigble uncaa, yersepr, 11 desparsa 2021 ropa

3ajpada B. Pa3zBopoT AMHEMHOI0 KOHI'PY3HTHOI'O reHeparopa

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

PaccMOTpuM CAeAYIONMINN AMHEWHBIN KOHTPYIHTHBIN IeHepaTop IICEBAOCAYYANMHBIX YHUCeA. Y TeHepaTopa
eCThb COCTOSTHHE — IeAoe 9ucAo s (0 < s < 232). KakaBIil pa3, KOrAa TpeOyeTcst O4epepAHoe ITCeBAOCAyYaliHOe
YUCAO, TEHEPATOP BBIMOAHSIET IIPEOOPA30BaAHUE Spew = (@ - Sold + ¢) mod m. TIocAe 3TOTO Spey CTAHOBUTCS
HOBBIM COCTOSIHUMEM I'eHepaTopa, a TaKyKe BO3BpalllaeTcs B KaueCTBe IICEBAOCAYUYANHOIO YHUCAQ.

B sToit 3apaue a = 69069, ¢ = 1 u m = 23? (Takue 3HAUEHMS NCIOAB30BAAMCH B CTApBLIX BEPCHUSX
oubaumoteru glibc).

I'enepaTop OBIA IPUBEAEH B HEKOTOPOE HAYAABHOE COCTOSHUE, IIOCAE YeTrO CreHEPUPOBAA OAHO IICEBAO-
CAy4YaWHOE YUCAO. DTO UUCAO U3BECTHO. BocCTaHOBUTE HauaAbHOE COCTOSHME I'eHepaTopa.

@dopMaT BXOAHBIX AAHHBIX

B eAMHCTBEHHOM CTPOKE 3aAaHO LIeAOe YHCAO U — CreHeprupobaHHoe uncao (0 < v < 23?).

dopmaT BBIXOAHBIX AQHHBIX

BrniBepuTe OAHO UMCAO: HaYaAbHOE COCTOSTHUE re”HepaTopa.

IIpuMepsl
cmaHOapmHei BBOO CmaHOapmHEI BEIBOO
1 0
2 2783094533

ITosicHeHusI K mpuMepaM

B nepeom nipumepe (0 - 69069 + 1) mod 232 = 1.
Bo BTOpoM mpumepe (2783094 533 - 69 069 + 1) mod 232 = 2.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apaua C. ITonck OyKBbI «a»

Mwms BxopHOTO (pamina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

Smo uHmepaxkmuBHaAs 3aga4a.

EcTe cTpoka u3 2n 6yKB, KOTOpas 3a(pUKCUPOBAHA B Ka’)KAOM TeCTe, HO A€PJKUTCS B ceKpeTe. V3BecTHO,
YTO B He! 1 OYKB «a» U n GyKB «b».

Hy>xHo HaliTé XOTs1 OBl OAHY OYKBY «a» B 3TOM CTPOKe. AAS 3TOrO MOKHO 3aAaBaTh BOIIPOCHL. Kak-
ABIM BOIIPOC HMMeeT BHUA «Kakasgl OyKBa HAaXOAWUTCA Ha mo3unuu z?». Ecam 3To 6yKBa «a», CAepyeT cpasy
3aBepUIUTh paboTy IporpaMMbl. Ecau ke 5To OyKBa «b», IPUAETCS 3aAaTh elllé BOIIPOC.

HanwumuTte nnporpaMmy, KOTopasg HaXOAUT OYKBY «a» He Ooaee yeM 3a 100 BOIIPOCOB.

HpOTOKOA B3aVIMOAEVICTBUS

B mepBoi CTpOKe BBOAA 3aAaHO Leroe yucao n (1 < n < 100000).

YToOBI 3aAaTh BOIIPOC «KaKas OyKBa HAaXOAUTCS Ha ITO3UIIUM T?», BEIBEAUTE IJeAOe YUCAO & Ha OTAEAbHOM!
ctpoke (1 < z < 2-n). UToOBI IPeAOTBPATUTL Oydepu3alinio BEIBOAQ, ITIOCAE Ka>*KAOM BBIBEACHHOU CTPOKU
CAepAyeT BCTABUTh KOMaHAY OYUCTKHU Oydepa BBIBOAA: HalpuMmep, 3To MoXkeT ObITh fflush (stdout) B
C uam C++, System.out.flush () B Java, flush (output) B Pascal mau sys.stdout.flush () B
Python.

B oTBeT Ha Ka’kAbIM BOIIPOC BO BBOAE IIOSBUTCS HOBasl CTPOKQ, CopeprKalllasg OAHY OYKBY aHTAMNCKOIO
anrdaBuTa: «a» UAU «b».

Ecam B oTBeT Ha BOIIPOC IIOAyYeHA OyKBa «a», CAeAyeT Cpaldy 3aBeplIIUTh paboTy IPOTrpaMMBbI.

Ecam mmocae 100 BommpocoB HU OpHa OyKBa «a» TaK W He HaWAeHa, IIPOBEepPKa 3aBepIIaeTCs C BEPAUKTOM
«Wrong Answer».
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apada D. CayyaiiHble TOHHEAU

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

Omo unmepakmuBHAA 3agaud.

B ranaktuke TyMmaHHBIN [TyTh OeCKOHEUHOE KOAMUYECTBO 3BE3A, IIPOHYMEPOBAHHBIX II€ABIMU UHCAAMMU.
YUToOBI OBICTPO IEepeMeMaThCa MeXKAY HUMHU, MOKHO ITOAB30BAThCA UEPBOTOUYMHAMU — HAAIIPOCTPAHCTBEH-
HBIMU TOHHEASIMU, COEAUHSIONIUMU 3BE3ABI. OAHAKO He AI0DOad Iapa 3BE3A COepAVHEHAa TaKUM TOHHEAEM.

Koraa aeMuypr cospaBanr TymMaHHBIN [1yTh, OH 3aAaA BEPOSITHOCTB P TOTO, YTO AASL AIOOOM Iaphl IEABIX
uuceAa (i,j) OT 3BE€3ABI i €CTh IIPSIMOM TOHHEAD K 3BE3AE J, @ AdAee IIPEAOCTABUA KOHCTPYHUPOBAaHUE TOHHEAEH
BOA€ CAyYad. BeposSTHOCTE CyIeCTBOBAHUSA Ka’kKAOI'O TOHHEAd He 3aBUCHUT OT BEPOSTHOCTU CYIeCTBOBAHHUS
AIOOBIX APYTHX TOHHeAel. Bce TOHHeAM OAHOCTOPOHHUE, TO €CTh IIPH ¢ # j TOHHEAb OT ¢ K j U TOHHEAb OT
j K %— 3TO ABA PA3HBIX TOHHEAS, Ka’KABIA M3 KOTOPBIX CYLIECTBYET C BEPOSITHOCTBIO D.

3BE3A0AET HAXOAUTCS Y 3Be3Abl ¢ HoMepoM (. HaBuramuoHHBIM KOMIIBIOTEP 3BE3AOAETA HMeEeT OrpaHu-
YeHHYI (PYHKIUOHAABHOCTBH: OH MOXKET IIPUHUMATH 3alIPpOC BHUAAQ «CAEAYeT IIePeMeCTUTLCS 10 IIPSIMOMY
TOHHEAIO K 3Be3pe T», TAe T — Ieaoe urcao oT 0 po 232 — 1. Tlocae Takoro 3ampoca, eCAM CYIIeCTByeT
TOHHEAB OT 3Be3Abl, TAe HAXOAUTCS 3BE3AOAET, K 3BE3Ae T, 3BE3AOAET IlepeMellaeTcs TyAd, @ Ha Tabao
3aropaeTcs CAOBO «yes». B IPOTUBHOM CAy4ae Ha TabAO IIOABASIETCS CAOBO «NnO», @ 3BE3AOAET OCTAETCS Ha
MecTe.

KamnuTaH 3Be3p0AETa XOUeT MONAcTh K 3Be3pe ¢ HoMepoMm 1. Bel — HaBuUraTop aToro 3se3poréra. [Tomo-
TUTe KalluTaHy OKa3aThbCd y HY’KHOM 3Be3Abl!

IIpOoTOKOA B3aMMOAENCTBUS

Pemenue AOAKHO BBIBOAUTHL Ka’KABIM 3allpOC B CTAHAAPTHBIM IIOTOK BBIBOAA Ha OTAEABHOM CTPOKE.
3ampoc — 3TO OAHO Ieaoe YucAo = oT 0 po 232 _ 1 —HOMep 3Be3pBI, K KOTOPOU CAEAYeT IIepeMEeCTUThb
3BE3AOAET IPU HAAWMYUU IPSIMOTO TOHHEAS.

YToOBI NIPeAOTBPATUTE Oydepu3aliuio BBIBOAQ, ITOCAE€ Ka’KAOTO BBIBEAGHHOTI'O 3aIlpoca CAeAyeT BCTa-
BUTH KOMaHAY OYMCTKHU Oydepa BBIBOAA: HAIpuMmep, 3To MoXeT ObITh fflush (stdout) B C uam C++,
System.out.flush () BJava, flush (output) B Pascal uau sys.stdout.flush () B Python.

OTBeT Ha 3aIlpoC — CAOBO «yes» HAM «no» — pellleHhe IIOAyYaeT B CTAHAAPTHBIM IIOTOK BBOAQ, TaK’Ke
Ha OTAEABHOM! CTpOKeE.

Kak TOABKO 3Be3A0AET OKAa3aACd YV 3Be3ABI C HOMEPOM 1, pellleHre AOAJKHO Cpa3y ke KOPPeKTHO 3aBep-
IIUTH CBOIO paboTy.

ITocae 30000 3anpocoOB K HAaBUTAIJMOHHOMY KOMIIBIOTEPY Y HEro KOHYAETCSH SAEKTPHUUYECTBO, U CAEAYIO-
IIWH 3aIIPOC CAEAATh He YAAQETCSa. B TAKOM cAydae MHCCHUS CUUTAETCS IIPOBAAEHHOM.

B Ka>*xpOM TecTe K 3TOHN 3apauve 3a(dUKCHUPOBAaHA BEPOSTHOCTH P (Ljeaoe YHUCAO OT 3 A0 99 B IpOIleHTaX).
[Tocae aTOTO AASL K@XKAOUW BO3MOSKHOM Iaphl 3BE€3A 3apUKCHUPOBAHO, €CTh AU MEeXXAY HUMU TOHHEAbD.

ITpumep
3anpocCH yudyacCTHHKa OTBETH NPOBEPAIOmMENH NPOrPaMME
1 no
3 yes
3 no
1 yes

ITosicHeHue K npuMepy

O6paTnTe BHUMaHUE: CAeBa yKa3aH BBIBOA IIPOI'PaMMBbl yUaCTHHMKAE, a CIIpaBa — TO, YTO OHa IIOCAE 3TOr'0
TIOAyYaeT Ha BXOA,.

B npumepe paccMaTpuBaeTcsd IepBBIM TeCT B cUCTeMe. BeposATHOCTH CYIIeCTBOBAHUSA Ka’*KAOTO TOHHEAST
B HEM paBHaA 50%. [IpaMoro ToHHeAd OT 3Be3Abl 0 K 3Be3pe 1 HeT. 3aTO yAQETCd MepeMeCTUThCI OT 3BE3ABI
0 K 3Be3ae 3. ITocae 3TOro HaBUTaTOP XOUET IEPEMECTUTBCS OT 3Be3ABI 3 K caMOM cebe, HO TaKOI'0 TYHHEAS
HeT. HakoHel], TYHHEAB OT 3Be3ABI 3 K 3Be3Ae 1 CYyIIecTByeT, B MUCCUIO YAQETCS BBIIIOAHUTh.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apaua E. CayuaiiHble TOYKH

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

PaccMOTpuM CAeAYIONMINN AMHEWHBIN KOHTPYIHTHBIN IeHepaTop IICEBAOCAYYANMHBIX YHUCeA. Y TeHepaTopa
eCThb COCTOSTHHE — IeAoe 9ucAo s (0 < s < 232). KakaBIil pa3, KOrAa TpeOyeTcst O4epepAHoe ITCeBAOCAyYaliHOe
I[eAoe YMCAO B TpoMexyTke [0, X ), TeHepaTop BBIIOAHSIET MPeo6Pa3OBaHME Snyew = (@ - Solq + ¢) mod 232,
ITocae 3TOTO Speyw CTAHOBUTCS HOBBIM COCTOSHHUEM I'eHepaTopa, a Pe3yAbTATOM OOBABASIETCS YHUCAO

\‘Snew ) XJ
9232 '

B aToit 3apaue a = 134775813 u ¢ = 1 (Takue 3HaUYeHUS UCIOAB3YIOTCI BO BCTPOEHHOM TIeHepaTope
nceBAOCAyYanHBIX ynuceA B Borland Delphi 7).

OTOT reHepaTop UCIIOAB3YEeTCS AASL ITOAYUEHMS n CAy4YaMHBIX TOYeK Ha IIAOCKOCTH, KOOPAWHATHI KOTO-
PBIX — I[eAble YucAa u3 npomeskyTka [0, 100000 000). PaccMoTpuM ABa criocoba reHepaluy TOYeK.

ITpu nepsoM criocobe (KOAOBOe Ha3BaHUe RAW) reHepaTop IIPUBOAUTCS B HEKOTOpPOe HAYaAbHOE COCTOSI-
HUeE S, IIOCAe Yero IIOCAEAOBATEABHO I'eHepUpPyeT 2n IICeBAOCAYUYAWHBIX YUCEA a1, G2, - .., G2, B Hy>KHOM IIPO-
MexxyTKe. [TocAe 3TOTO n CAyYaWHBIX TOYEK 3aAAFOTCSI CAEAYIONIMMU TTapaMu KOOPAWHAT: (a1, as), (as,a4),

s (azn—l,azn)-

I'Ipu BTOpOM criocobe (KOpAOBOe Ha3BaHUe SHUFFLED) Ha4aAo IIpoIecca TaKoe jKe: reHepaTop IPUBOAUTCS
B HEKOTOpOe HaudaAbHOE COCTOSIHHE S, IIOCAe 4ero IOCAEAOBATEABHO TeHepUpyeT 2n IMICeBAOCAYyYaWHBIX
4uCeA aj, G2, ... G2, B Hy>KHOM IIpoMeXXyTKe. OAHAKO 3aTeM 3TH 2n UHMCEeA IIePEeCTaBASIIOTCI CAyYaNHBIM
00pa3oM IpH TOMOIIU CACAYIOIEro BapuaHTa aaropurma Pumepa-leiTca (ICeBAOKOA):

fori=1,2,...,2-n:
k =random [0,7) + 1
swap (a;, a)

3aeck random [0, ¢) — 3TO IICEBAOCAYUYAMHOE IIeAOe YHCAO U3 IIPOMeEXYTKa [0,7), AAS reHepalnuu KOTOPOro
HUCIIOAB3YETCsI BCE TOT JKe reHepaTop, a swap (a;, ax) MEHsIeT MeCTaMHU YKCAd a; U ak; €CAU IIpU ITOM i = k,
HHUYero He IIPONUCXOAUT. HepeA HAQYAaAOM BBIIIOAHEHUS IICEBAOKOAA I'eHepaTOp HAaXOAUTCA B TOM COCTOSTHUH,

B KOTOPOM OH OKAa3aACsd IIOCAe TeHepaluy YUCeA ap, ao, ..., Aon.
[TocAe TOro, Kak YUCAQ a1, G2, - - ., (2, OKA3BIBAIOTCS IMEPECTABACHEI, N CAYYAMHBIX TOUEK, KaK U B IIEPBOM
crrocoGe, 3aAAI0TCST CAEAYIONIUMHY TTapaMu KOOPAWHAT: (a1, as), (a3, a4), - .., (@2p—_1,a2,).

3apaHa MOCAEAOBATEABHOCTE U3 N TodeK (10000 < n < 100000). M3BecTHO, YTO OHAa MHOAy4YE€Ha OAHUM
U3 ABYX CIIOCOOOB, OIIMCAHHBIX BbINIE. [Ipy 3TOM HEU3BECTHO, KAKOM CIIOCOO OBIA BBIOPAH, a TaKKe KaKUM
OBIAO HaYaAbHOE COCTOSIHUE S. BBISICHUTE, KaKOU CIIoCco06 reHepaliuyd TOUYeK HMCIIOAbB30BaACH.

dopMaT BXOAHBIX AAHHBIX

B mepBoll CTPOKe 3aAaHO IIeAOe UHMCAO m — KoamuecTBO Touek (10000 < n < 100000). Caepyromue n
CTPOK COAEPJKAaT OIIMCAHUS TOYEK, II0 OAHOMY Ha cTpoKe. Kaskpoe onmcaHue TOUKH COCTOUT U3 ABYX LIEABIX
4MCEeA, PA3AEAEHHBIX IIPoOeAoM — eé kooppuHat z U ¥y (0 < z,y < 100000 000). 'apaHTUpyeTCs, 9YTO TOUYKU
TIOAYYEeHBI OAHUM U3 ABYX CIIOCOOOB, ONMCAHHLIX B YCAOBUM.

(I)opMaT BBIXOAHBIX AdHHBIX

BriBepuTe CAOBO «RAW», €CAU UCIIOAB30BAACS IIEPBBIM CIIOCO0 IreHepanuy ToO4eK, UAU CAOBO « SHUFFLED»,
€CAHM UCITOAB30BAACS BTOPOM CITOCO0.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigble uncaa, yersepr, 11 desparsa 2021 ropa

ITpumepsl

cmaHOapmHEIi BBOO

CcmaHOapmHEI BEIBOO

25000
72284508
31215087

10396121

84234312
251372

60229057

25000
50750089
96007660

37227017

47132
62545522

64995066

SHUFFLED

ITosicHeHusI K IIpuMepaM

I[ToAaHas BepcCHuid IIpUMepOB AOCTYIIHA AASG CKAYMBAHUS 3A€Ch:

https://acm.math.spbu.ru/trains/210211_m20/, 3apa4ya random-points.
B ob6oux npuMepax HauyaAbHOE 3HaUeHUE s paBHO 1234.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apava F. KameHb, HOJKHUIIBI, OyMara Ha IIAOCKOCTH

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

B smoii 3agaue HyXHO npolimu u3 OGHOTO YIAd KAemuamoro NOAsi B gpyrol, cAegysi onpegeAéHHbIM
NPABUAOM U CJeAdB He CAUWIKOM MHOI'O XOgOB.

Ha maocKoCcTM HapuUCOBaHO KAETUATOEe IIOAE, COCTOSIIIIee M3 m PSIAOB U N CTOAOIIOB. B Ka’KAOU KAETKe
9TOr'0 IIOASI A€KUT OAWH U3 TPEX IIPEeAMETOB: KaMeHb, HOKHUIIEI UAW OyMara. MBI HaunMHaeM ABUJKEHUE B
raeTke (1, 1) 1 XOTUM AOGPATHCS AO KAETKH (M, 1), TIOCAEAOBATEABHO AeAast XOABL. 3@ OAMH XOA MOJKHO Iepe-
MECTUTBCS B AIOOYIO KAETKY Ha PAcCTOSTHMU He GOAbIe d OT TeKyllel. PaccTosiHre u3mMepseTcss MeKAY I1eH-
TPaMu KAETOK: KAETKH (Z1,y1) U (T2,Y2) HAXOAATCS APYT OT APYTa Ha PACCTOSHHUU \/(xg —21)%2 4 (y2 —11)%
[Tpu 3TOM Ka’XABIM XOA AOAYKEH BECTH B KAETKY C IIPEAMETOM, ITOOE’KAQIOIIUM IIpPeAMeT Ha IIPEABIAYINeH
noceméHHon KaeTke. Kak u B urpe «KaMeHs, HOKHUIBI, OymMara», KaMeHb IIOOE€KAAQeT HOKHUIILI, HOKHU-
Bl nobeskpaloT Oymary, a Oymara mobeskpaeT KaMeHb. Korpa MBI OKas3bIBaeMCsS B KaKOW-TO KAETKe, MBI
3abupaeM u3 Heé MPEeAMET, ITI03TOMY IIePEeMeINaThCs ABa’KALI B OAHY U Ty K€ KAETKY HeAb3s.

[Tore AOBOABHO GOABINIOE, TTO3TOMY THUIIBI IIPEAMETOB B KAETKAX 3aAAIOTCSI C HUCIIOAB30BaHMEM TeHe-
paTtopa CAy4YaWHBIX YHUCEA, @ TOYHee, AMHEWHOTO KOHI'PYIHTHOTO TeHepaTopa. Y 3TOTro IeHepaTopa ecTh
COCTOsIHUE — Tienoe 9ucAo s oT 0 a0 232 — 1. UToO6sI IIOAYYUTh OYEPEAHOE CAydarHoe 4uucao oT 0 po r — 1,
IPOM3BOAUTCS TTPUCBaMBanue s := (s-1664 525+ 1013904 223) mod 23? u Bo3BpamaeTcs OCTaTOK OT AGACHUS
s Ha r. HauaabHOe 3HaueHUe s 3aAaHO BO BBOAE.

[TpeaMeTHI B KAETKaX OIPEAEASTIOTCST CAEAYIONIUM 00pa3oM. AAsl KaKAOM KAETKU ITOAYYAeTCsl OUuepeAHOoe
cayuaiiHoe uncAao u3 MHOXectBa {0,1,2} (To ectb r = 3). ECAM 3TO YMCAO PABHO HYAIO, NPEAMET OKa-
3bIBAETCSI KaMHEM, €CAU eAuHHIle — OyMarou, a eCAU ABOMKe — HOKHHIIAMU. KAeTKH paccMaTpUBAIOTCA IIO
psAaM CBEpPXY BHU3, @ KAETKH B Ka’KAOM PSIAY — CAeBa HaIlpaBoO. TakuM o6pa3oM, IIpeAMeTHl B KAETKax
OIIPEAEASIIOTCS B CAepyiomeM mopsiake: (1,1), (1,2), ..., (I,n), (2,1), (2,2), ..., (2,n), ..., (m,1), (m,2), ...,
(m,n).

BaykHOE AOTIOAHUTEABLHOE YCAOBHE COCTOUT B TOM, YTO HY’KHO IIPOAEAATH BeCh IyTh 3a BpeMs], He
[IPEBOCXOASIIIEE BPEMs], 3@ KOTOPOEe MOXXHO OBIAO ObI AOHTH M3 KAeTKH (1,1) B KAeTKy (m,n) IO IpsMOi
C TIOAOBUHOM MaKCUMAAbHOM CKOPOCTHU, TIAIOC €Ilé TPU AOIOAHUTEABHBIX XO0Ad. POPMAAbHO KOAMYECTBO

Y/ (m=1)2+(n—1)2
XOAOB HEe AOAJKHO TIPEBOCXOAUTH BEIIECTBEHHOTO YMCAQ 2« Y0 + 3.
[To 3apA@HHBIM pa3MepaM TTOAST M MAaKCUMAAbHOMY PaCCTOSTHUIO AAST Ka’KAOT'O XOAQ, @ TaKKe HauaAbHOMY
COCTOSTHHUIO TeHepaTopa CAYYaMHBIX YHUCEA, HaUAUTE IIYTh, YAOBAETBOPSIOUIUM BCEM OIpaHUUYEHUSIM.

dopMaT BXOAHBIX AAHHBIX

B mepBoif CTPOKe BBOAA 3aAaHBI Uyepe3 IMPOOeA IIeAble YHUCAA M, 7, d U §— BBICOTA W IIMPHHA IIOAS,
MaKCHMaAbHOE PAaCCTOSHHE AAS Ka’KAOTO XOAA@, a TaKKe HadaAbHOE COCTOSTHHE I'eHepaTopa CAydalHBIX
yncer (100 < m,n < 219, 10 < d < 100, 0 < s < 232 — 1). O6paruTe BHUMAHKE Ha TO, YTO UKUCAA M, N U d
OrpaHUYEHbI CHU3Y AOCTATOYHO GOABIIMMH 3HAYEHUSIMU.

(I)opMaT BBIXOAHBIX AAdHHBIX

B mepBoil CTPOKE BBIBEAUTE KOAUYECTBO XOAOB k B HavaeHHOM myTu. Aaree B (k + 1) cTpoke BhIBepUTe
KOOPAMHATHI TTOCEITEHHBIX KAETOK — CHadaAa PsA, 3aTeM CTOADeI] — B IOPSIAKE WX ITOCeIeHuUs.

[TepBoit AOAXKHA OBITH HoOcenieHa KAaeTka (1,1), mocaepHedt — kaeTka (m,n). HuKakash KAeTKa He AOAK-
Ha OBITH IIOcellleHa OOABIIE OAHOTO pasa. IIpeaMeT B Ka>KAOM CAEAYIOIIeN KAETKe AOAKEH IT00eXAATh
OpepAMeT B IIPEeABIAYIIEeN KAeTKe. PaccTosHHe MeXXAy AIOOBIMU ABYMS COCEAHUMHU KAETKAMU NyTH He
AOMAKHO ITPEBOCXOAUTHL d, a 0bIllee KOAWYECTBO XOAOB k He AOAJKHO HPEBOCXOAUTHL BeIleCTBEHHOTO YHC-

v/ (m—1)2+4(n—1)2
EcAn BO3MOKHBIX peLHeHI/IfI HECKOABKO, BBIBEAUTE AI0OOOe U3 HUX. FapaHTpreTCH, 4YTO BO BCeX TeCTaX
JKIOpU CymiecTByeT IIyTh, YAOBAeTBOpHIOLLU/IfI BCEM OI'PAaHHUYEHUSAM, AAMHA KOTOPOT'O HE IIPEBOCXOAUT Bellle-

m— n—1)-
V( 1)2"1‘( 1)2_~_3.

CTBEHHOTO 4mucaa 1.5 -

Crpanuna 7 us 17



CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
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ITpumep

cmaHOapmHEIi BBOO

CcmaHOapmHEI BEIBOO

100 120 50 5

5

11

31 41
59 70
92 107
98 120
100 120

ITosicHeHHue K npuMepy

B HuKecaepyroled TaOAMIE IPUBEACHEI 3HAUEHUSA S U IPEAMETEBL AASI KAETOK, IIOCEILIEHHBIX B IIPUMEpE.

KAeTKa | 3HaueHue s | s mod 3 | mpeamer

(1,1) 1022226848 2 | HOXXHUIIBI
(31,41) 4062427704 0 KaMeHb
(59, 70) 11774611 1| 6ymara

(92,107) 860629922 2 | HOXXHUIIBI
(98, 120) 383195253 0 | xaMeHb
(100,120) | 2533494757 1| Oywmara

v/ (m—=1)24(n—1)2
3HaueHue ApoOu ~—————— paBHo 3.0959..., IO3TOMY B prUMepe HYKHO CACAATb He OOAee AEBATH
XOAOB, a KIOPU (POPMAABHO rapaHTHUPYeT, UTO CYIeCTByeT IyTh AAMHOM He OOAee CeMU XOAOB.
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3apaua G. IIoBTOpHOEe nepeMeninBaHue

Nwmsa BxopHoro ¢aiina:
VMg BBIXOAHOTO (hamina:
OrpaHuueHre 10 BPEMEHU:
OrpaHuueHue IO aMSATH:

cmaHOapmHei BBOO
cmaHOapmHEU BEIBOO
2 CEeKyHABI

512 mebubamT

PaccMOTpUM CAeAYIOIMIUN AMHEUHBINM KOHTPYSHTHBIM T'eHepaTOp CAYYaWHBIX YHUCeA. Y TeHepaTopa eCTh
cocTosiHMe state, KOTOpoe MOJKeT OLITh AIOOBIM IIeABIM uucAOM OT 0 A0 232 — 1 BKAIOUMTeAbHO. UTOOKI
CreHepUpPOBATh CAEAYIOIlee CAydaliHoe Ijeaoe 4ucAo oT 0 A0 range — 1 BKAIOUMTEABHO, HCIIOAB3YeTCS
dyHKIMA random:

Function random (range):
state (state * 1664525 + 1013904223) mod 23?;
return (state * range) div 23%;

3aech mod u div — omepanuu B3SATHS OCTATKa 110 MOAYAIO M IIEAOYUCAEHHOTO AeAeHUs. BbiOpaHHBIE
KOHCTaHTBI peKOMeHAOBaHbl B KHUI'e Numerical Recipes. K npumepy, ecAu B KaKOU-TO MOMEHT state paBHO
12345, To nipu BBI30Be random (100) cHauanra state cTaHOBUTCS paBHBIM 87628 868, a 3aTeM (PYHKIIUSA
BO3BpalllaeT 3HaYeHue 2.

YToOBI cAy4aiHBIM 0Opa30oM IepeMellaTh MAaCCHUB, UCIIOAB3yeTcst PyHKOus shuffle:

Function shuffle (array):
n length of array;
for i :=0, 1, 2, ., n - 1:
j := random (i + 1);
arrayl[i] <-> arrayl[jl:;
return array;

3Aech orepalnusg «x <-> y» MeHsSeT MeCTaMU JAeMeHThl X M Yy, €CAW 3TO OAVWH U TOT K€ IAEeMEeHT
MACCHUBAa, HUYEro He IIPOUCXOAUT. MacCuB UHAEKCUPYETCS LIeABIMUA 4UCAAMU OT 0 A0 n — 1 BKAIOUUTEABHO.
K mpumepy, ecau B KakKOU-TO MOMeHT state paBHO 12345, To npu BbI3oBe shuffle oTr maccuBa [1, 2,
3, 4, 5] urorosoe 3HaueHue state OyaeT paBHO 3908547000, a dyHKIUI BepHET Maccus [2, 3, 4, 1,
5].

®&pop BRIGPaA Ieroe YncAo seed oT 0 A0 232 —1 BRAtounTeAbHO. [ToCAe 3TOrO OH BBITIOAHHA CAEAYIOIYIO
IPOIPaMMYy:

state := seed;

n := 10000;

array := [1, 2, ., nl;
array := shuffle (array);

DEA0p AEPKUT B ceKpeTe 3HaueHHe seed, OAHAKO PACKPBIA COAEPIKUMOE MacCHBa array IIOCAe BBIIIOA-
HEHUs 3TOU IporpaMMbl. BersicanTe, uTo moayuntcsa y DEpopa B MaccuBe array, eCAU OH AOOABUT B KOHeT]
CBOEU MIPOrPaMMEI €ll€ OAHY CTPOYKY:

array := shuffle (array);

dopmaT BXOAHBIX AAHHBIX

B mepBolt CTpoKe 3amucaHO IleA0e UMCAO 1 — KOAMUECTBO YAEMEHTOB B MacCHBe (B 3TOM 3ajpade 3TO
umncAo Bceraa paBHo 10000). Bo BTopol cTpoKe 3apaHa IepecTaHoBKa M3 n YUCeA OT 1 A0 n yepe3 mpoben —
COAEPIKMMOE MacCHBa ITOCAE BHITTOAHEHUs IIporpaMMbl Dépopa.

@dopMaT BBIXOAHBIX A@HHBIX

B mepBO# CTPOKe BBIBEAUTE IIEPECTAHOBKY M3 1 YMCEA OT 1 A0 n 4yepes3 Hpoben — COAEPKUMOe MacCHUBa
TIOCA€ BBIIIOAHEHUS [IPOI'PAMMBI C AOOABAEHHOM CTPOYKOM.

IIpumep

cmaHOapmHEIi BBOO CcmaHOapmHEIL BEIBOO

8150 6681 695 5947 4461

10000

7236 5734 5374 796 5348

Crpanwnna 9 usz 17



CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigble uncaa, yersepr, 11 desparsa 2021 ropa

ITosicHeHune K npumepy

B npumepe 3HaueHue seed paBHO 12 345. I[IOAHOCTBIO IIPUMEDP MOJKHO CKA4yaTh IIO aApecy:
https://acm.math.spbu.ru/trains/200211_ml19/, 3apaua shuffle-again.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apaua H. ABoiiHOe nepeMelvBaHue

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 5 cexyHA
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

PaccMOTpUM CAeAYIOIMIUN AMHEUHBINM KOHTPYSHTHBIM T'eHepaTOp CAYYaWHBIX YHUCeA. Y TeHepaTopa eCTh
cocTosiHMe state, KOTOpoe MOJKeT OLITh AIOOBIM IIeABIM uucAOM OT 0 A0 232 — 1 BKAIOUMTeAbHO. UTOOKI
CreHepUpPOBATh CAEAYIOIlee CAydaliHoe Ijeaoe 4ucAo oT 0 A0 range — 1 BKAIOUMTEABHO, HCIIOAB3YeTCS
dyHKIMA random:

Function random (range):
state := (state * 1664525 + 1013904223) mod 232;
return (state * range) div 23%;

3aech mod u div — omepanuu B3SATHS OCTATKa 110 MOAYAIO M IIEAOYUCAEHHOTO AeAeHUs. BbiOpaHHBIE
KOHCTaHTBI peKOMeHAOBaHbl B KHUI'e Numerical Recipes. K npumepy, ecAu B KaKOU-TO MOMEHT state paBHO
12345, To nipu BBI30Be random (100) cHauanra state cTaHOBUTCS paBHBIM 87628 868, a 3aTeM (PYHKIIUSA
BO3BpalllaeT 3HaueHue 2

YToOBI cAy4aiHBIM 0Opa30oM IepeMellaTh MAaCCHUB, UCIIOAB3yeTcst PyHKOus shuffle:

Function shuffle (array):

n := length of array;
for i : =0, 1, 2, ..., n - 1:
j := random (i + 1);

array[i] <-> arrayl[jl;
return array;

3Aech orepalnusg «x <-> y» MeHsSeT MeCTaMU JAeMeHThl X M Yy, €CAW 3TO OAVWH U TOT K€ IAEeMEeHT
MACCHUBAa, HUYEro He IIPOUCXOAUT. MacCuB UHAEKCUPYETCS LIeABIMUA 4UCAAMU OT 0 A0 n — 1 BKAIOUUTEABHO.
K mpumepy, ecau B KakKOU-TO MOMeHT state paBHO 12345, To npu BbI3oBe shuffle oTr maccuBa [1, 2,
3, 4, 5] urorosoe 3HaueHue state OyaeT paBHO 3908547000, a dyHKIUI BepHET Maccus [2, 3, 4, 1,
5].

®&pop BRIGPaA Ieroe YncAo seed oT 0 A0 232 —1 BRAtounTeAbHO. [ToCAe 3TOrO OH BBITIOAHHA CAEAYIOIYIO
IPOIPaMMYy:

state := seed;

n := 10000;

array := [1, 2, ..., nl;
array := shuffle (array);
array := shuffle (array);

DEAOp AEPKUT B CceKpeTe 3HaueHHe seed, OAHAKO PACKPBIA COAEP’KUMOE MacCUBa array IIOCAe BBIIIOA-
HEeHUs 3TON IporpaMMbl. BeisicauTe, uto moayuntca y MEpopa B MaccuBe array, eCAU OH AOOABUT B KOHeT]
CBOEU MIPOrpaMMBbl €ll€ OAHY CTPOYKY:

array := shuffle (array);

@opmaT BXOAHBIX AAHHBIX

B mepBolt CTpoKe 3amucaHO IleAOe UMCAO 1 — KOAMUYECTBO SAEMEHTOB B MacCHBe (B 3TOU 3ajpade 3TO
uncAo Bcerpaa paBHo 10000). Bo BTopol cTpoKe 3apaHa MepecTaHOBKa M3 n YUCeA OT 1 A0 n uepe3 mpoOen —
COAEPIKMMOE MacCCHBa ITOCA€ BHITOAHEHUs IIporpaMmbl Dépopa.

(I)opMaT BBIXOAHBIX AdHHBIX

B mepBoil CTpOKe BBIBEAUTE IIEPECTAHOBKY U3 1 YMCEA OT 1 A0 n depe3 Impoben — COAEPKUMOe MacCHUBa
IIOCA€ BBIIIOAHEHHUS NIPOTPaMMBI C AOOABA€HHOM CTPOYKOU.
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ITpumep
cmaHOapmHEIi BBOO CcmaHOapmHEI BEIBOO
10000 3254 6689 6294 ... 8486 8107
8150 6681 695 ... 5947 446l

ITosicHeHHue K npuMepy

B npumepe 3HaueHue seed paBHO 12 345. [IOAHOCTBIO IIpUMEDP MOJKHO CKA4yaTh IIO0 aApecy:
https://acm.math.spbu.ru/trains/200211_ml19/, 3apaua shuffle-twice.
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CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigsle uncag, deTBepr, 11 desparsa 2021 ropa

3apaua I. Co3pai Ayyliero nuromMia

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CEeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

IMTeTa urpaeT B MHOT'OIIOAB30BaTEABCKYIO KOMIIBIOTEPHYIO UIPY. ['epolt, 3a KoToporo urpaert Ilets, MoxxeT
UMeThb A0 TPEX IMTUTOMIIEB.

Y KaXXAOTo MUTOMIIa eCTh BOCEMb IIapaMeTpOB, OTBEUAIOUIMX 3@ CHUAY €ro aTaKW M 3alluThl. Ka’kAbIHM
napaMeTp — 3TO Ijeaoe Y4ucAO OoT 1 Ao 999. Hucaa 6oabiie 500 BAUSAIOT B IIEPBYIO O4epeAb Ha CHUAY aTakKy, a
MeHBIIINe — Ha CUAY 3alfUTHL. B IleaoM, yeM OOAbllle Ka’KABIM HapameTp oTAmdaeTcsd oT 500 B A0OyIO CTO-
PoOHY, TeM Ayullle. KpoMe TOro, y Ka’kXAOTro IUTOMIJa €CTh BOCEMBb I'eHETUUECKHUX IIapaMeTPOB, OTBEYarolnX
3a ero BHeITHUM BuA. HakoHell], Ka’kKAbIM ITUTOMEI] UMEeeT UMS.

[MTpu nokymke muToMIla B UI'POBOM MarasWHe MOJKHO BBIOPAThH AAS HEr'O TOABKO UMs. AaAbllle 3aIlycKa-
eTCs aATOPUTM, KOTOPBIM BHIOMPAET CUAOBBIE U IeHeTUYeCKHe IIapaMeTphbl CAYYalHBIM oOpa3oM. [leTs yke
IPUOOPEA OAHOT'O IIUTOMIIA, HO OCTAACS HEAOBOAEH IIOAYUYUBIIMMCS: CUAOBBIE ITapaMeTphl OKa3aAUCh He
o4yeHb XopomuMu. OH TBEPAO PEIINA, YTO CACAYIOIMINUM IUTOMeI] AOAJKEH OBITh CUABHBIM, M HE OCTaHOBUTCS
HU IIepep 4eM AASL AOCTH KeHUs 3TOM 1eAau. Ho Kak 3TOoro AOOUTHCS?

ITochre HeKOTOpBIX HCCAepOBaHMU [leTe ypanoch paspOOBITH KYCOK KOAQ Ha CKPUITOBOM fA3BIKE
Xyzzylang, oTBedaroluii 3a TeHepaluio IrapaMeTpoB. BOoT 3TOT KyCOK:

CreateRandomPet (Name) :

Seed := Now xor Hash (Name) xor Salt
return Pet:
Pet.Name := Name
for I :=1, 2, ..., 8:
Pet.Power[I] := GenerateRandomPower
for g :=1, 2, ..., 8:
Pet.Gene[J] := Random mod 5

Hash (String):

Result := 0
for T :=1, 2, ..., String.Length:
Result := Result * 31 + String[I].AsciiCode

return Result
Random:
Seed := Seed * 1234567893 + 151515151

return Seed

GenerateRandomPower:

Result := 500
for I (=1, 2, ..., 10000:
Result := Result + Random mod 3 - 1

return Result

[TeTss paHbllle He BUAEA NIPOTPaMM Ha 3TOM A3bIKe, HO YCIEeA BBIICHUTBH, UTO BCe UMCAA B IIpOrpaMMe
I[eAble, @ BCe BBIYMCACHHUS TIPOU3BOAATCS MO MOAYAIO 231, Kak BUAHO M3 KOAQ, TTapaMeTphl TIMTOMIA TIOAHO-
cThIO onpepeasitores Tpems uncaamu: Now, Hash(Name) u Salt. ITets 3Haet, uto dyHkuust Now Bo3BpalaeT
TEeKyILIU¥ MOMEHT B (popMaTe unix timestamp (KOAHMYECTBO CeKyHA, Ipolrepmnx ¢ 1 gaBapsg 1970 roapa).
Oyuknua Hash ucnoabsyer ASCII-koabl cuMBOAOB (65-90 anst A-Z u 97-122 Aast a—z). A BOT umcao Salt
[TeTe y3HaATH He YAAAOCH.

[TeTss cunuTaeT, 4YTO KaueCTBO MUTOMIIA — 3TO CPepHee OTKAOHEHHe CHAOBBIX ITapaMeTpoB OT umucAaa 500,
reHeTUYeCKHe IapaMeTphl eMy He Ba’KHBI.

[Metst yke mpuayManA UMs AASL CBOErO NHUTOMIIQ, M XOYeT CO3AaTh ero B MoMeHT Start. OpHako, 4TO-
OBl IIUTOMEL] IIOAYYMACS CHUABHBIM, OH T'OTOB IIOAOKAATH OT 0 A0 Wait ceKyHA BKAIOUUTEABHO. BeIICHHTE
IIpU 3TUX YCAOBHSX, B KAKOM MMEHHO MOMEHT CAeAyeT COBEPUINUTH IIOKYIIKY, YTOOBI MOAYYUTH ITUTOMIIA C
MaKCHMAaABHBIM 3HaueHHEeM KauecTBa.
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Bo Bcex TecTax B 3TOM 3apade YUCAO Salt paBHO OAHOMY M TOMY JKe CEeKpPeTHOMY 3HaueHHIo oT 0 A0
231 _ 1. B mpuMepe IPUBEASH ITePBLIH MUTOMeEIl, IPUOGPEeTEHHEIN [leTett.

dopMaT BXOAHBIX AAHHBIX

B mepBoif cTpoke 3ammMcaHBI ABa IeAbIX uncaa Start m Wait, 3a koTopeiMu caepyer croBo Name.
(1535814000 < Start < 2000000000, 0 < Wait < 120). CroBo Name mMmeeT pAAMHY OT 1 A0 20 CHMBOAOB
U MOJKET COAEP’KaTb TOABKO @HIAUMCKHE OYKBBI B AIOOOM pPETrUCTpe.

@dopMaT BBIXOAHBIX AQHHBIX

B mepBO# CTPOKe BBEIBEAUTE CHA4YaAd LEAO€ YHUCAO — MOMEHT IeHepalui HauAy4dllero IIUTOMIIG, a 3aTeM
BeIleCTBEHHOE YHNCAO — KaueCTBO 3TOr'0 IIUTOMIIA. BEIBEAUTE 3TO UMCAO KaK MOKHO Ooaee TOUHO. Bo BTOpOH
CTPOKe BBIBEAUTE BOCEMBb YMCEA — 3HaUeHUsI CUABI CTeHEePUPOBAHHOTO ITHUTOMIIA B MOPSIAKE WX CAEAOBAHUS.
B TpeTbelt cTpoKe BHIBEAUTE BOCEMb UMCEA — FeHeTUUeCcKre mapaMeTphl IIMTOMIIa B TOPSIAKE UX CAEAOBAHUS.

EcAn BO3MOJKHBIX IIMTOMIIEB C MAKCUMAABHBIM 3HaUeHMEM KaueCTBa HECKOABLKO, BRIBEAUTE TOr'O M3 HUX,
KOTOPOr'O MOJKHO CT€HEPUPOBATh PAHBIIE APYTHX.

IIpumep

cmaHOapmHEIi BBOO CmaHOapmHEIL BEIBOO
1535814000 0 Murik 1535814000 69.250
484 467 469 363 621 504 291 503
13230042

Crpanuna 14 u3 17



CrIIoI'yY, 2020-2021 y4eOHBIN rop, IEPBBIN KypC
Cayuarigble uncaa, yersepr, 11 desparsa 2021 ropa

3apaua J. [ToaAmHOMuaABHBIN Xell

VMg BxopHOTO (paiira: cmaHdapmHEU BBOO
VMgt BBIXOAHOTO (parina: cmaHOapmHEU BEIBOO
OrpaHnyeHue MO BpeMeHU: 2 CeKyHABI
OrpaHuueHue 0 HaMATHU: 512 meOubauT

Bacs ucnoab3yeT IOAMHOMUAABHOE XelllMpoBaHue. ECAM AaHA CTPOKA C CUMBOAAMU 505152 ...Sp, TO €€
xemoM 6yaeT yucao h = (ord(sg) + ord(sy)p + ord(s2)p? + ... + ord(s,)p"™) mod ¢, rae p ¥ ¢ — 3TO Pa3sAMYHBIE
[IPOCTHIE YMCAQ, 3aUKCHUPOBaHHbIe 3apaHee, a ord(c) — ASCII-Kop cUMBOAA c.

ITo paHHOMY Xellly HaWAUTE KaKyIO-HHUOYAbL CTPOKY C TakuM xXellloM. CTpOKa AOAJKHA COCTOATBH M3 Ma-
AeHBKMX OYKB @HTAUMCKOTO aAdaBUTa (KOABI CUMBOAOB 97-122).

(I)OpMaT BXOAHBIX AdHHBIX

B mepBo# cTpoke 3apaHbI TPU IEABIX UMCAA ¢, p U h, TAe 3 < g < 107, 0< h < g, 2<p<q 2<p< 109,
apaHTUpYyeTCs, YTO p U ¢ — [IPOCThIE UHCAQ.

(I)OpMaT BBIXOAHBIX AdHHBIX

BeIBepuTe CTPOKY AAMHEL He OOAee 10% cuMBOAOB, UMeIolyo xell h.

ITpuMmepsl
cmaHOapmHEU BBOO CmaHOapmHE BRIBOO
533009 239 244670 spbsuchampionship
53309 239 6636 abacaba
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3apaua K. Ilaptumn

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 12 cekyHp
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

Ecam nmpaBsamum popaaM B BecTepoce 4TO-TO HY’KHO, OHU OOBEAUHSIOTCA B ITIapTHUM. Bce aTpudbyTeI — IIpO-
rpamMMa IIapTHM, 3a4eM OHa ObIAA CO3AaHA — AABHO KaHYAHU B AeTy, OCTAAUCH AMIIB 10 UHEPIIUU NABIBYIIHE
CcTapble COIO3HI.

OpHa>KABl BOBHUKHYB, IApPTHUs, B CUAY TPAAUIINM, HUKOTAQ He pacllapaeTcs. B KakoM-To MOMEHT apTHUM
CTaAO TaK MHOI'O, YTO HOBbIE IIaPTUU CTAAM 0OPA30BBIBATHCA TOABKO U3 CTAPBIX.

Ecam ABe mapTuu XOT4T 00pa30Bampb HOBYIO IIAPTHUIO, TO B HEE BCTYIHAIOT TOABKO Te€ POAQ, KOTOPHIE OBIAK
POBHO B OAHOM M3 ABYX IIapTUM. 3aMeTHUM, UYTO B UTOTe NAPTHUSI MOJKET IIOAYUUTHCS IIYCTOU.

Bam mpepoCTaBAEHBI A€TOIIUCH, COCTOSINVE M3 CIIMCKOB II€PBOHAYAAbHBIX IIAPTHM, OCTABIINXCS C APEeB-
HUX BPEMEH, U OIUCAHUS TOro, KaK 0OPa30BbBIBAAMCH HOBBIE ITAPTHHU. Bce 3amncu A@HBI B XPOHOAOTMUECKOM
nopsake. MizHadaabHO cymjecTByeT N mapTuil ¢ HoMepaMu oT 1 Ao N. I'lpu co3paHuy HOBOM IapTUM el BhI-
AAETCS MUHUMAaABHO BO3MOJKHBIN U3 elll¢ He 3aHAThIX HOMEPOB (BCe HOMepa, Pa3yMeeTCs, AOASKHBI IBAITHCS
HaTypPaAbHBIMU UYMCAAMH).

OpHa MapTus CUUTAEeTCs TAaKOM ke, KaK Apyras, eCAM ABa MHOKECTBa POAOB, KOTOpPBIE COCTOSIT B 3THX
ABYX IIaPTUAX, COBHAAAIOT. AAS Ka)KAOW HOBOM OOpPAa30BaBIIENCA MAPTUU BAC IIPOCAT COOOIIUTH, CKOABKO
TaKUX >XKe IIapTUM, Kak 3Ta, OBIAO Ha MOMEHT €€ CO3AaHUS.

dopMaT BXOAHBIX AAHHBIX

B mepBOil CTpOKe 3apaHBI ABa HAaTypPaAbHBIX umcAd N U M — KOAMYECTBO IepBOHAYAABHBIX NAapTUN U
KOAMYECTBO OOBEAMHEHUN COOTBeTCTBEHHO. O0a YHMCAa He IIPEBOCXOAAT OAHOTO MUAAUOHA.

Aanee B N CTpoOKax OMHMCAHLI COCTABHI IepBOHAYAABHBIX ITapTUl. Onncanue KaykKAON IapTUU HauWMHAaeTC s
c ynucaa k — KoAWdYecTBa pPoAOB B mapTuu (k > 1). Aaree caepyeT k 4duCeA aj, G2, ... G —HOMepa POAOB,
MIPUCYTBYIOIINX B MapTUU. 'apaHTUpPyeTCs, UTO BCE a; B ONMCAHUM OAHOM INMApTHU MOIAPHO PAa3AUYHBI U
1 < a; < 108, Takxke rapaHTUPYyeTCs, 9YTO CyMMa BCeX 3HAaYeHWH k He ITPEBOCXOAUT 106.

Aanee crepyer M cTpok. Kakpaa M3 HUX COAEP)KUT ABA YUCAA T; U Y; — HOMepa NapTUW, U3 KOTOPBIX
obpa3oBasach HOBas IapTus. [[apaHTUpPyeTCs, YTO MAapTHUM C TAKUMH HOMEpPaMU y’Ke CYIeCTBYIOT K 3TOMY
MOMEHTY.

(I)OpMaT BBIXOAHBIX AAdHHBIX

BriBepuTe M umncea, pa3peAE€HHBIX mpobenramMu. AAST KasKAOM U3 M HOBBIX ITapTUM BBIBEAUTE, CKOABKO
TaKUX JKe IapTul, Kak OHa, CYLIeCTBOBAAO K MOMEHTY €€ CO3AAHUA.
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ITosicHeHHue K npuMepy

W3snauaabHo ObIrO Tpu maptuu — {1}, {2}, {1,2}. [Torom maptuu ¢ HOMepamu | u 2 06pa3oBaru HOBYIO
napTuio {1,2} c HoMepoM 4 — TaKyIo Ke, Kak apTus ¢ maptueii 3. Aaree naptuu 3 u 4 06pa3oBasru MapTHUIO
C HOMepPOM 5, KOTopas IOAyUYHAACh ITyCTOM (0OpaTHuTe BHUMAaHUe, YTO 3TO TOXKe CUuTaeTcd napTueti!). 3aTeM
naptuu 3 1 5 o6pa3oBaAM NapTUIO C HOMepOoM 6, KOTopasl COBIIaAaeT II0 cocTaBy ¢ naptuaMu 3 u 4. Hakowner,
oOpa3oBaHHad NapTUAMU 3 U | IapTud C HOMEPOM 7 MOAYYHUAACh TAKOU JKe, KaK MapTus 2.
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3apaua L. CokpoBuilla B KHUrax

Mms BxopHOTO (paimina: cmaHdapmHEU BBOO
WMs BEIXOAHOTO harira: cmaHOapmHEIL BEIBOO
OrpaHuueHre 10 BPEMEHU: 3 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 512 mebubauT

B BecTepoce HUKOrpa He yTHXaAa Bpa’kAa MeKAy HaubOoaee BAUATEABHBIMU popaMu. OAHAKO cpepu
CEMU POAOB C He3allaMAaTHBIX BDEMEH BBIACASIAUCH ABA HauOOAee MOrylecTBeHHBIX: CTapKu U AaHHUCTEPHI.
I'op, 3a TOAOM AOMHHUPOBAA TO OAMH POA, TO APYTOM.

B mpepaBepry BEAUMKOI'O IIPOTHMBOCTOSHUS AOMOB THPHOH AAQHHUCTED PELINA U3YYUTh KHUI'M: BEAb B
HUX IIOPOM 3apbITHI BeAMKHe cOoKpoBullla. V3yuag apeBHume aAetomucu CeMu KOPOAeBCTB, THPHOH HIpu-
IIEA K BBIBOAY: B n-H rop AOMHHHUPOBAA pop CTapKOB, €CAM U TOABKO €CAU B ABOMYHOM 3allMCH 4YHCAQ
7N COAEPKaAOCh UETHOE YHCAO €AWHUI, MHaue K€ AOMUHHPOBAA Pop AaHHUCTePOB. EcAmM BBINKCATH B OA-
HY CTPOKY, KaKOU pOA AOMHMHHUPOBAA Ka’kKABIM I'op, HaumHadA c¢ 0-ro, TO CTpoOKa OyAeT HAUMHATBCA Tak:
SLLSLSSLLSSLSLLSLSSLSLLSSLLSLSSL. .. 3aech S o3HauaeT, 4YTo AoMuHHUpoBaru CrTapku, a L — AaHHU-
CTepHI.

INoxoxecmpbio TOAOB Ha30BEM TaKOe MaKCHMMaAbHOE HEOTpUIlaTeAbHOe k, UTO AASI BCEX i, YAOBAETBOPSI-
ormux ycaoBuio 0 < ¢ < k, cuMBOABL ¢ HOMepamu A 4+ i u B + i 6yayT coBnapaTh. TUPHOHA 3aMHTEpPECcOBaA
BOTIPOC: HACKOABKO NOXOXU TOAA ¢ HoMepamu A u B?.

Bam TpebGyeTcsa 110 3apAaHHBIM HOMepaM A U B OIIpepeAuTb Noxoxkecmb TOAOB A u B.

dopMaT BXOAHBIX AAHHBIX

B mepBoit cTpoke 3anucaHo opHO uncao T (1 < 7' < 1000) — KOAMYECTBO MHTEPECHBIX THPHOHY map A,
B. B caepytomux T cTpokax 3apaHbl camu mapbl A u B (0 < A < B < 1018).

(I)OpMaT BBIXOAHBIX AdHHBIX

B Ka>kAOHM CTpPOKe BBIBEAUTE OAHO UKMCAO — NOXOXKecmb TOAOB A u B.

ITpumep

cmaHOapmHei BBOO cmaHOapmHEI BHBOO
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ITosicHeHue K nnpuMepy

Ctpoka umeeT Bup SLLSLSSLLSSLSLLS. ..

IMToxo>kecTh 4-10 U 8-T0 F'OAOB PaBHA YETBHIPEM: HAUMHA4 C AI0OOT0 U3 3TUX I'OAOB, CHa4aAa AOMUHUPOBAAU
JAAHHUCTEPE], B CAeAyIOIINe ABa ropa CTapky, a 3aTeM onaTh AaHHUCTepPH! (LSSL).

IMoxoxkecTh 0-r0 ¥ 5-TO TOAOB PaBHA €AUHUIIE: B 00a 3TUX ropa AOMUHUpoBaAu CTapku (S).
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