Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.

BoaHblii ctagunon, 11.03.2023

3apgada A. buHoMmuanbHas ky4a

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

PeanuzyiiTe buHOMUAIBHYIO KYY.

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
2 CeKyH/IbI

256 MmerabaiiT

®dopmaT BXOAHbIX AAHHbIX

B meppoil cTpoke comepKHUTCA IBa LesblX 4uciaa: N — obmee KojgudecTBO Kyd U M — KOJIMYeCTBO
oneparmit (1 < N < 1000,1 < M < 1000000). V3ragaabHo BCe Kydn MyCTHI.
Tpebyerca HOOAEPKUBATE CJIEAYIONUE OIePALIUN:

e 0 a v— 100aBUTh JIEMEHT CO 3HAYEHWEM U B Kydy C HOMEpPOM a. BHOBBH /00aBJIEHHBIN 3JIEMEHT
UMeeT YHUKAJIbHBINA HHJIEKC PABHBIN TOPSIJIKOBOMY HOMEDPY COOTBETCTBYIONIE oltepanuu 100aBJIeHus .
Hywmeparust HaunHaeTCs ¢ €JIMHUTIBL.

e 1 a b— mepesioKUTh BCE JIEMEHTHI U3 KyIU C HOMEPOM @ B Ky4dy ¢ HomepoM b. [Tocsie sToit oneparun
Ky4da @ CTaHOBUTCH IIyCTOM.

e 2 i — yIaJuTh JIEMEHT C UHJEKCOM %.

e 3 i V—IIPUCBOUTDH JIEMEHTY C MHIEKCOM ¢ 3HAUYEHUE v. ['apaHTUPyeTCs, YTO JEMEHT CYIIEeCTBYET.

e 4 a— BBIBECTHU Ha OT/E/JIBHON CTPOKE 3HAYEHNE MUHUMAJILHOTO DJIEMEHTa B Kyde ¢ HOMEpOM a. ['a-
paHTupyeTcs, YTO Kyda He IIycTa.

e 5 a— YVIaJIUTh MUHUAMAJIbHBIA 3JIEMEHT U3 Ky4dn C HOMEPOM a. Ecim TakoBbIx HECKOJIBKO, TO BBIOU-
paeTcd JIEMEHT C MUHUMaJIbHBIM HMHJ/IECKCOM. FapaHTI/IpyeTCH, 9TO Ky4da HE IIyCTa.

CDopmaT BbIXOOHbIX OAdHHbIX

Z[JIH Ka}K,ZLOfI orepalnnu IIorucKa MUHUMaJIbHOI'O 3JIEMEHTa BbIBEJIUTE C€IMHCTBECHHOEC YHCJIO: 3HAYCHUE
HMCKOMOTI'O dJIeMeHTa.

Mpumep
CTaHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ

319 10
01 10 5
41 7
025 7
027 10
4 2 3
3220 10
4 2 8
121
41
51
41
323
41
22
41
019
113
038
4 3
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Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

3apayda B. lepcucteHTHas npuoputeTHas odepeib

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Tpebyercst pean3oBaTh CTPYKTYPY JAHHBIX, KOTOPas XPAHUT MYJbTUMHOXKECTBO U YMEET U3MEHSITh
JIIOOYIO CBOIO TIPEIBIIYIILYIO BEPCHUIO, BBIMIOJIHASA OJHY U3 STUX OIEPAIHii:

1. 3aﬂaHbI vz, Tpe6yeTC$1 ,ZLO6aBI/ITI) B MHO2KECTBO U 9JIEMEHT CO 3HaA4Y€HUEM I, IIOCJI€ 9eI'0 BbIBECTU
MUHUMAJIbHBII 3JIEMEHT B IIOJIYIUBIIEMCA MHOZKECTBE.

2. 3ajaHbl v U U, Tpedyercss OObEINHUTL MHOXKECTBA, C HOMEpaMU U U U, II0CJI€ Yer0 BLIBECTH MHUHU-
MaJIbHBIA 3JIEMEHT B MOJIYYUBIIEMCA MHOXKECTBE.

3. BaﬂaHO v, Tpe6yeTC${ BBIBECT MUHUMAJBHBII 3JIEMEHT B MHOKECTBE v, IIoCJie 49ero yJaaJinTb MUHU-
MaJILHBIA 3JIEMEHT M3 MHOXKECTBa v. Hcjim MHOXKECTBO IIyCTO€, TO BBIBECTHU, YTO MHO2KECTBO IIYyCTO€,
" CO31aTh HOBOE ITyCTO€ MHOXKECTBO.

NsravaabHO ecTh ofHO IycToe MHOXKecTBO ¢ HOMepoMm 0. ITocse omepamun ¢ HOMEpOM ¢ MHOXKECTBO,
II0JIy4aeMO€e BO BPeMs ITON ollepaliuy, IoJydaeT HOMED %.

(DopmaT BXOAOHbLIX OAHHbIX

[lepBas cTpoka COMEPKUT UUCTIO 1 — KOJHMUIECTBO OIEPAIUil /I BLIITOJTHEHUSI.

Ot Bac morpebyeTcst 0OTBeYaTh Ha 3aIIPOCHl B OHJAMHE, IIPU 9TOM IOJIep:KuBasi mepeMenayio s. Ona
M3HAYAJILHO paBHA HY/I0. [loce KaxKmoil omepaluu, OHA HEPECUNTHIBACTCS CJIEIYIONNUM 00pa30M [uepe3
peJIBIIYINee 3HAYCHIE: eCJIM OTBET Ha 3aIpOC PaBeH T, TO S = (Syq + x) mod 239017. Ecim xke orBeToM
Ha 3aIIPOC {ABJISIETCs CJIOBO empty, TO § HE N3MEHSIETCS.

B cremyronux n cTpokax 3aaHbl 3AIIPOCHI.

3ampochl EPBOro THUIA OIMUCHIBAIOTCS CTPOKOW 1 a b, ryie @ u b — HeoTpunATebHBIE IEJIble TUCIA,
KOTOPBIE OIKCBIBAIOT U U T JIJIi COOTBETCTBYIOINIEro 3ampoca, Kak v = (a + s) mod i u = (b+ 17s) mod
(109 + 1), re ¢ — HOMEp COOTBETCTBYIOIIETO 3aIPOCa.

3alpockl BTOPOro THUIIA OIMUCHIBAIOTCS CTPOKOM 2 a b, rjie a u b — HeoTpHUIlaTEIbHBIE IeJIble TUCIIa,
KOTODBIE OIUCBIBAIOT U U JIJIsi COOTBETCTBYIOIIEro 3anpoca, kak v = (a4 s) mod i u u = (b+ 13s) mod 1,
rae ¢ — HOMEpP COOTBETCTBYIOIIErO 3aIIPoca.

3aIpochl TPETHEro THIIA OIUCHIBAIOTCS CTPOKOR 3 &, IJie @ — HeOTPHUIATEIbHOE [IeJI0e YNCJI0, KOTOPhIE
OLIMCBIBAET ¥ JIJIsl COOTBETCTBYIOIIEro 3a1poca, Kak v = (a + §) mod 4, rye i — HOMep COOTBETCTBYIOIIETO
3ampoca.

Yucio 3amnpocos He npesbimaer 200 000. aparaTupyercsi, IYTO MOIITHOCTD JIFOOOT0 CO3JaHHOTO MYJIbTH-
MHOKeCTBa He npesbiraer 263,

®dopmaT BbIXOAHbIX AAHHbIX

Tpebyercst BbIBECTH POBHO N CTPOK, B KazKJIO#l CTPOKE JOJIPKHO HAXOAUTHCS HEOTPUIATEIbHOE LeJIoe
YUCJIO JINOO CJIOBO empty.

[l 3ampocoB 1epBOro M BTOPOrO THIIA TpeOyeTcs BLIBECTH 3HaUYeHHEe MHHUMAJIBHOIO 3JIEMEHTa B
TOJIPKO YTO CO3/IaHHOM MHOXKECTBE, JINOO CJIOBO empty, ec MHOXKECTBO IIyCTOe.

[1g 3ammpocoB TpeTbero THma TpedyeTcsa BHIBECTH MUHHMAJBHBIN 3JIeMEHT B MHOXKECTBE, JIHOO CJIOBO
empty, ecjiu MHOXKECTBO IIyCTO€.
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Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

Mpumep
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ

9 2
102 3

1 0 999999970 2
220 2
30 2
244 2
30 2
30 3
30 empty
38
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Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

3apgayda C. OTcopTupyin oTpesku

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

JlaH MaccuB @, COCTOAIIUM U3 N MEJbIX dnces. [locTymnaer ¢ 3ampocoB C/IEAyIONIETro BUIA:

e B orBer Ha i-ii 3ampoc peleHne JI0JKHO BBIBOIUTEL «YES», eciin orpe3ok [l;, ;] Maccusa orcopru-
posan u «<NO» B uHOM ciIydae.

e Ilocsie orBeTa Ha i-if 3a1poc TPeOyeTcs: OTCOPTUPOBATH OTPE3OK C 38/ IaHHBIMU I'DAHUIAMH.

Ot ygacrauka Tpebyercst ObICTPO 00paboTaTh BCE 3aIIPOCHI.

(DopmaT BXOAOHbLIX OAHHbIX

B 1epBoif cTpoKe colepKuTCs mapa Teabix ancen n,q (1 <n < 3-10°,1 < ¢ < 3-10%) — xommaecTBo
9JIEMEHTOB MaCCHBa W KOJUYIECTBO 3aIIPOCOB.

Crenyromast CTpOKa, COIEPIKUT 7 NEJIbIX IUCETT d; (1 <a; <

1

0%) — seMeHTHI MaccuBa.
Caemyrormue g CTPOK COJEPKAT Tapbl MEJIbIX ducest L, 1y ( l;

1
<l < r; <n) — omnmcanue 3ampocoB.
dopmaT BbIXOAHbIX AaHHbIX

BroixomnHoit caiin mokeH cogepkaTh ¢ CTPOK, B KaxKI0i u3 KoTopbix 3amucano «NO» mwin «YES» B
3aBUCHUMOCTU OT OTBETa Ha i-i 3aITpoc.

MNpumepsbl
CTaHOAPTHHHE BBOZ CTaHOAPTHHHE BHBOZ,
53 NO
52341 NO
13 YES
34
14
7 4 NO
3621257 NO
25 NO
14 YES
57
36
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Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

3apava D. ®nboHa4v4mneBa kKy4va

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 1024 merabaiita

Dra 3a/a9a JJIg TEX, KTO 3aBAJUJI PErOUH (UJIM ero AUCKBAINQUIMPOBAIIH ), OTYASICA B OJIMMITHATHOM
[IpOre W PEIINJI ITOJIHOCTHIO IOCBITUTD Ce0sT TEOPEeTHIECKON NH(MOPMATUKE U MPOABUHYTHIM AJITOPUTMAaM.
Bam npescrout HammcaTb caMmyio HacToslryio PuboHaadneBy Kydy. Bce 3ampochk! OyayT 3a/1aBaThbCsl Mac-
CHBOM @, TJI€ a1 BaM JIAHO W3HAYAIBHO, a 11 ¢ > 1 a; = (a;—1 * b+ ¢) mod 232,

K BaMm OymyT mocTynaTh 3aIlpoChl JIBYX THIIOB:

1. B cayuae, eciin a; 96THO, TO B i-M 3aIlpoce OT Bac OymaeT TpedboBaThCd H0DABUTH YUCO G; B KyHUy.

2. B cayuae, eciiu a; He9ETHO OT Bac OyjeT TpebOBATHCS y3HATH 3HAUEHHUE BEPXHETO (MAKCUMAJIBLHOTO)
97IeMEHTa B KydJe.

dopmaT BXOAHbIX AAHHbIX

B niepBoit cTpoke BaMm jaHo euHCTBeHHOE Uncao n (1 < n < 108). B ciemytomeii crpoke BaM JaHo 3
uncna ap b u c (0 < a1, b, c < 232). MapanTupyercs, 4To a; 9éTHO.

®dopmaT BbIXOAHbIX AAHHbIX

ﬂﬂﬂ BCEX 3aIlIPpOCOB BTOPOTI'O TUIla BbBIBEAUTE CYMMY OTBE€TOB Ha HHX.

MNpumep

CTaHIAPTHHY BBOJ, CTaHZAPTHHY BHBOJ
10 18
221

3ameyaHune

Tak xkax PubonaTIMEBa Kyda CJIOXKHAS U €€ KOJ TPYIHO YUTATh, B 9TOH 3asatie He OyIeT PeBbio KOJa.

CrpaHuua 5 us 7



Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

3apgayda E. K kpaTuaiwunx nyrteii

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

JlaH OpUeHTUPOBAHHbIN B3BEIIeHHBIH rpad u3 n BepmuH u m pédep. B Hem 3adukcupoBaHbl BEPIIUHB
s=0wut=mn—1. Hajigure njuasl k kpardaiimux nyreir u3 s B t. Ilytu BeiOupaioTcst cpejii MHOXKECTBA
BCeX IyTeill, He 00s3aTeIbHO TPOCTHIX. B rpade MoryT mpucyTcTBoBaThH KpaTHble PEOpa, HO IeTe/b ObITh
HE MOYKET.

Heobxomumo mist Becex ¢ or 1 fo k HaiiTu JiuHy -T0 KpaTdaifiiero myTt u3 s B t.

dopmaT BXOAHbIX AAHHbIX

B mepBoit cTpoke 3amaHbl 9ucia n, m U k — KOJUIECTBO BEPINNH, pedep U HeOOXOIMMOe KOJIUIECTBO
nyreit coorBecTBerHO (2 < 1 < 50000, 1 < m < 50000, 1 < & < 50000). Coenyrorue m CTPOK COpeprKaT
onucanue pédbep B dpopmare a;,b;, w;. DTO 03HAYAET, YTO i-€ PedpPO COEMUHSICT BEPIIUHBLI a; U b;, U Upu
sToM umeeT Bec w; (1 < w; < 100000). BeprmHbr HyMepyOTCst ¢ HYJIS.

®dopmaT BbIXOAHbIX AAHHbIX

Heobxomnmo BbIBeCTH K 1IEJIBIX YKCe — AJIMHBL IIyTeil B MOpsIKe BO3pacTannsd. Ecin 09epeiHoro myTu
HEe CYIIIECTBYET, BBIBEIUTE BMECTO JJIUHBI —1.

MNpumepsbl

CTaHIAPTHHY BBOJ, CTaHIApPTHHY BHBOZ
23 -1 -1
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Tinkoff Generation 2022-2023. A’. CnuBaemMble CTPyKTYypbl.
BoaHblii ctagunon, 11.03.2023

3apaya F. OBa-Tpu-Le... epeBo

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2.3 cexyun
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B a7oit 3a1ate oT Bac TpebyeTcst peaan30BaTh JT00aBIEHUE 3JIeMEHTa B CTPYKTYPY JaHHBIX «2-3 Jepe-
BO». [l j1s1 TOTO, 9T00OBI IOCTPOEHME JIepEBa OBLIO OTHO3HAYHBIM, OYIeM CINTATH, 9TO 3JIEMEHT OTIPABJISIETCS
B II0JIJIEPEBO C HAMOOJIBITMM MaKCUMYMOM (pa3yMeercs, CPeJI TeX, B KOTOPbIE €0 MOYKHO JIOOABUTH ).

[Tocste Toro, Kax BbI mocTpouTe 2-3 JI€PEBO, BHIBEINUTE €TO0.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke BBOaMTCA HaTypasbhoe uncio n (1 < n < 10%) — xoamuectso 3ampocos na j106aB-
neHue B 2-3 nepeBo. Bo BTopoii cTpoke BBOAUTCS N PA3IMYHBIX HATYpaidbHbIX unces a; (1 < a; < n) —
zarpocel jobasienus. OOpaTuTe BHUMAHUE, YTO BBIITOJTHATH 3aIIPOCHI HY?KHO UMEHHO B 9TOM IOPSIIKE.

dopmaT BbIXOAHbIX AAHHbIX

BeiBeuTe Bee JinCThs JepeBa B OTCOPTUPOBAHHOM Topsijike. Pazesisiiite nBa COCEIHUX UUCTIOA JTATHH-
CKOit OYKBOIt, KoTOpasi bymer coorBercTBOBaTh riryoune LC A stux BepmmH. Bymem caurarTh, 9TO KOPHIO
cOOTBETCTBYeT cuMBOJ ‘A’ BepiuHaM Ha Tiybuue 1 coorBercTByeT cumBoJ 'B’) m Tak jganee. B Bamewm
BBIBOJIE JIOJIPKHO OKA3aTbCsl 1 YUCeN U N — 1 JIATMHCKHI CUMBOJI.

MNpunmepsbl
CTaHIAPTHHHE BBOZ CTaHOAPTHHE BHBOZ,
10 1C2B3C4A5C6B7C8BYC 10
123456789 10
2 142
12
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