Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apava A. 3apgada a1 BTOpOKJlaCCHUKA

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHn4denue 1o IaMsITH:

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
2.5 cexyHT

256 merabaiiT

Bam mambr npa gyucia. Heobxoaumo HaiiTH UX IPOU3BEIEHUE.

CDopmaT BXOAHbIX OAdHHbIX

Bxomuble maHHbBIE COCTOAT U3 JIBYX CTPOK, HA KAXKIOW M3 KOTOPBIX HAXOJUTCS IEJI0€ OIHO IeJIoe
9UCJIO0, JIJINHA KOTOPOT'O HE MMPEBOCXOINUT JBYXCOT MATHIECITUA THICSY CUMBOJIOB.

dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe IpousBeJicHUEe JaHHBIX YHCEeJI.

MNMpumepbl
CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
2 4
2
1 -1
-1
-1 239
-239
0 0
-1

Crpatuuya 1 3 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apgada B. @PDPT no nssectHomMy moayto

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

[Iperaraercst B 9T0it 3a/1a14e peajm30BaTh IEPEMHOXKEHUE JIBYX MHOTOUJIEHOB 110 U3BECTHOMY MO/LYJTIO
MOD = 998 244 353. Ucnonb3ysi HAIIMCAHHYIO BaAMU B 9TOH 3ajia4de QPyHKIUIO, BbI CMOXKETe CJaBarh 06e3
pobsieM OOJBIMMHCTBO 3aJ1a4 10 KOMOMHATOPUKE, B KOTOpoi Hy:KHO PPT.

(DopmaT BXOAOHbLIX OAHHbIX

B nepgoii crpoke Haxoxurest nesioe yucso n (0 < n < 18).
Bo Bropoii crpoke HaxomuTest 2" MEJNbIX 9HCENT Gg,dq,...,am—1 (0 < a; < MOD — 1). Ilepssrit

on_1
MHOTOUWIEH JIJIs llepeMHOXKeHust 310 A(x) = Y aa’.
=0
Bo Bropoii crpoke Haxources 2™ nesbix uucest by, by, ..., ban_1 (0 < by < MOD — 1). Tlepsbiit MHOTO-

2n—1
“WIEH JIUIs IepeMHOXKeHus 910 B(x) = Y ba’.
i=0

@dopmaT BbIXOAHbIX AAHHbIX

ITycre muorowren C(x) = A(z) - B(x). Bee xoadunuenTs! npu nepeMHOXKeHHN GepyTCsi IO MOJLYIIIO

antl g
MOD. Torga wanumewm, uro C(x) = Y. ¢z’ Beisenure co,c1,. .., Cont1_1.
=0
Mpumep
CTaHOApPTHHE BBOZ, CTaHOAPTHHHE BHBOZ,

1 1210

11

11

Crpatuua 2 ns 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apgayva C. CrpaHHoe FFT

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 4 ceKyHIBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Eropy 6bu10 jieHb NPUAYMBIBATE JIETCHY, TIO3TOMY JIOBUTE (POPMAJILHOE YCJIOBHE.
Hamer nBe mocenoBarenproctn A u B pasmepoB n u m coOTBETCTBEHHO (HyMepalus ¢ HyJIs).
Heobxomumo BbiBecTH TTOCIEI0BATEILHOCTD C JJIMHBL NI + M, OIPEJIEJIEHHYIO CJIELYIONUM 00Pa30M:

%3]
Cr = Z A; - By
=0

Cawuraiite, aro ecqiu A; nin Bj_; He OIpeIeJIeHbl, TO OHU PABHBI HYJIIO.

®dopmaT BXOAHbIX AAHHbIX

Ha mepBoit crpoke BBOa HaxomuTes resoe quciao n (1 < n < 500000).

Ha BTOpOi#l CcTpoKe HAHBI 7N IEILIX YHUCEI, ABJSMIOIIAECS 3JIEMEHTaMU IIOC/IenoBaTeILHOCTH A
(0 < A; <£100).

Ha tperneii crpoke BBOsIa HaxoauTes 1estoe duciao m (1 < m < 500000).

Ha 4erBepToil cTpoke IaHbl M IEJBIX HHCEs, SBJSIONINECS SJeMEHTaAMU II0CjefoBaTebHoCcTH B
(0 < B; < 100).

®dopmaT BbIXOAHbIX AAHHbIX

BI)IBG,ZLI/ITG N -+ M 4UcesI, ABJILIOINNXCI dJIEeMEHTAMU 110CJIeJI0BATE/ILHOCTA C.

MNpumep
CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
3 023600
123
3
123

Crpatuua 3 ns 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apgayda D. lNepemHo)xxaem no moaynto

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:

Orpanundenne 10 BpEMEHHU:

OrpaHquHHe IIO0 IIaMATH:

Kare momapuin BaJeHTHUHKY, Ha KOTOPOH OBLIO HalMCaHO M 4ducesn a;. Paszymeercsi, Kars cpasy ke
penmia IoCInTaTh g a;-aj. lockonbky Kara xoTesa, 9T00bI OTBET HOJIy YM/ICS MaJleHLKIM, HO He OYeHb,

Karsa pemmusa 6paTh Bee npoussenenus 1mo moaymo P = 200’003, a cymMMy 1o Momy/iio He 6paThb.

i<j

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
2 CeKyH/IbI

256 merabaiiT

Taknm 06pa3om, OT Bac TpeOyeTes MOCUNTATD Z((ai -a;) (mod P)). Ynauu!

1<jg

@dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke BBoguTCst uncao n (2 < n < 200000) — KOAMUIECTBO YKCE]T HA BAJCHTHHKE.
B cnepyromeii crpoke uepes npobes Beogurcs n uucen a; (0 < a; < P — 1) — nocsieoBaTe/ibHOCTh

qHceJl ¢ BaJICHTHUHKE.

dopmaT BbIXOAHbIX AaHHbIX
Brieure o110 4nciio —Z((ai -aj) (mod P)).

1<J
MNMpumepbl
CTaHIApTHHN BBOZ, CTaHZApPTHHY BHBOL
4 474287
2019 0 2020 200002
5 600013

112 2 100000

Crpatuua 4 s 10




Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apayva E. HEX-Hell n chomanHasa ctpoka

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Cepéxka 1moTepsisi MECTO, IJIe B peJlakTope mecTHaaarepudnnix kogos HEX-Hell naxoqunack ero crpo-
Ka. U, Tak Kak OH OOJIBIIONH MOJIOJEI, CAMy CTPOKY OH CJIOMAJI.

Hamomuuaem, 9To oanu 6aifiT — aBe mIecTHAANMATEPUIHBIX Mudpbl n3 auama3ona [0-9A-F]. Iocmemo-
BATEJIHLHOCTb KOJIOB B PEJAKTOPE B JIAHHBIII MOMEHT mMeer juinHy He Gosiee 125000 Gaiir (T.e. B Heil He
6ostee 250 000 cUMBOJIOB, 1 OHA MMEET YeTHYIO JJINHY ).

A rakke, y Bac ectb cepéxkuna OuUTOBasi CTpOKa M3 HyJIEil M eIUHUI], <IIOJOMaHHAs» B HEKOTOPBIX
MecTax (HEKOTOpbIe GUTHI OY/IyT 3aMEHEHbI Ha 3HAKHU 7).

[ToxkauryiicTa, JjIsi KaykKJ0ro BO3MOXKHOTO HAadasa 3TOH CTPOKHM B PeIaKTOpPe BBIBEAUTE KOJUIECTBO
COBITQIAIONINX HyJIeH U eauHuIl. [Ipu 9TOM MOXKHO CYNTATH, YTO 3HAKHA BOIPOCA COBIIAJIAIOT C YEeM YIOITHO!
ITo sToit madopmannu rope-Cepéxa pa3bepercss cO CBOUMHU CTPOKAME caM. TOJbKO HaUTe KOJMIECTBO
COBIIA IeHNIIA!

(DopmaT BXOAHbLIX OAHHbIX

Bo Bxommom daiine maBe memycThix crpoku. IlepBas cocrout m3 cumBosioB or 0 10 9 u or A jo F.
KomuuecTBo Takux cumBosioB uétho u He bGosiee 250 000.

Bropasi crpoka cocTouT u3 HyJsleil, eIMHAI] 1 3HAKOB BOIpoca. K€ jimHa KpaTHa BOChMH (OHA TOXKE
3a/1a6T TI0C/IEI0BATEILHOCTD GANT) U He MPEBOCXOANT YeThIPEX JJINH HEepBOil CTPOKK (OHA MOMEIaeTcs B

PEJIAKTOD).
CDopmaT BbIXOAHbIX AAdHHbIX

Eciu jymmna (B cuMBoJIax) 1epBoii CTPOKH 1, & BTOPOit k, To Bam HEOOX0MMO BBIBECTH B IEPBOii CTPOKE
BbIXO/IHOTO (baiiia n/2 — k/8 + 1 mesbIx dnces — KOJMYECTBO COBNAIAIONINX OUT IPU MPUKJIAIbIBAHIN
BTOPOI CTPOKM K HEKOTOPOMY MECTY IIepBO#l CTPOKU.

[IpukiaibiBaHus yIOPSIIOYEHBI €CTECTBEHHBIM 00PAa30M — CJIEBa HAIIPABO.

MNpumep

CTaHIapTHHI BBOZ, CTaHIApTHHN BHBO,
B2D6 85
10117010

3ameyaHune

B2D6 B aBomuyHoM Buje 310 1011001011010110
[Tpu npuknagpiBanun mabiora 10117010 k nepBomy Gaiity 10110010 mosydaeM BOCEMb COBIIAJIEHUIA,
a ko BropoMy 11010110 — naTh.

Crpatuua 5 ns 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3a,u,aL|a F. YMHOXeHune HeTbipex 4duncesi

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Tpe6yeTCH IIEPEMHOZKUTDH YeThbIpe HEeJIbIX ITOJJIOZKUTEJIbHBIX YHC/IA.

CDopmaT BXOAHbIX OAdHHbIX

B dgerpipex cTpokax JaHbl YeThIPe ME/IbIX MOJOXKUTEIbHBIX YUCIA B JECATUIHON CUCTEMe CUUCJICHUS.
Yucia gans 6e3 Bepynmx Hyiei. CyMMapHas JjimHa Beex uuces He npesocxoant 220 mudp.

dopmaT BbIXOAHbIX AAHHbIX

BriBesinTe B BBIXO/IHOM (hailsn IpousBeieHne JAHHBIX THCE].

Mpumep

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
13 13000
100
5
2

3ameuyaHune

Pemtenne xtopu wa C++ pabortaer 0.187 ceKyHIIbI.

Crpatuua 6 us 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apaua G. AVL

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Wmst BBIXOIHOTO paiiia: CTaHIAPTHHE BHBOZ,
Orpanndyenue 110 BpEMeEHU: 0.5 cekyH[T
Orpanudenne 10 MAMSTH: 256 merabaiiT

AVL-nepeBbsi, MpuIyMaHHbIe POCCUHCKUMU YIEHBIME A menbcoH-Benbekum u JlaumumcoMm, sBISIOTCS
puMepoM cOAJIAHCHPOBAHHOTO ODMHAPHOTO JepeBa moucka. B repmunosiornn AVL, mojserennoe Gunap-
HOE JIePEBO Ha3bIBAETCs COAJAHCUPOBAHHBIM, €CJIA JIJIs KaXKJ0W BEPIIMHBI BBICOTHI €€ JIEBOI'O M IIPABOIO
[IOJIJIEPEBBEB OTJIMIAIOTCSI He 60JIee, 1eM Ha oJuH. Takoe 1epeBo, cobcTBeHHO, n HasbiBaeTcst AV L-nepeBom.
Pazymeercs, cymectByeT manmeko He emmucTBentnoe AVL-mepeBo mpu dukcrpoBanHoM [dncie BepmuH. K
npuMepy, cymectByer 1mectb AVL-/iepeBbeB ¢ ISThIO BEPIIMHAMU, OHU U300pakKeHbl HA PUCYHKE HUKE.

TS TALOIALS

JlepeBbsi ¢ OMHAKOBBIM 9HCJIOM BEPINWH MOT'YT UMETH PA3HYIO BLICOTY, K IIPUMEPY, Ha, PUCYHKE CHU3Y

HapHCOBaHO /IBa JepeBa C CEMbIO BEPIIMHaAMH, KOTOPbIEe UMEIOT BbICOTHI 2n 3, COOTBETCTBEHHO.

L3g

Bam gamer gBa umciaa — N u H, Tpebyerca naiitn wmcio AVIL-nepeBbeB, KoTopbie cocTosT n3 N

BepHInH 1 UMEIOT BBICOTY H HOCKOJIbe X 9UCJIO JOBOJIBHO BEJIMKO, BbIBEJIUTE MCKOMOE KOJIMYIECTBO IIO
MomyJtio 786 433.

®opmaT BXOAHbIX AAHHbIX
Euncreennast crpoka BxojnHoro daiiia comepzkur gpa unciaa — N u H (1 < N <65535,0 < H < 15).

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure ennncTBeHHOE ncyio — KoandecTBo AVL nepesbeB ¢ N BepiIMHAMEA BbICOTHI H , 110 MOJLYJIIO

786 433.
MNpumep

CTaHIapTHHI BBOZ, CTaHZapTHHN BHBOL
73 16

3ameyaHue
786 433 mpocroe uncio, u 786433 = 3 - 218 + 1.

Crpatuua 7 ns 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apavya H. Ha3sBaHue

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaiiT

Ber 3HaeTe paznuily Mexmy orejeM u MoreseM? Bbl paBbl, PA3HUIA B KOJUIECTBE MYX, *KUBYIIAX
taMm. [leTs Birajeserr 0JIHOrO U3 CAMBIX MOIMYJISPHBIX MOTeJell B Bep/isanauu, HO ero MaMa HACTAUBAET HA
TOM, 9TOOBI OH IIPEBPATUJI CBOI MOTEJIb B 0TesIb. VIMeHHO 1moaToMy oHa nojgapuia [lere Mmyxoboiiky B Bujie
MHOT'OYTOJIbHUKA U3 k BEPIIUH.

[Tomoitnsa x oxuy Ilers yBumen n myx. Tak xkak Ilerss u Mmyxu He 0OMaUT, OH XOYeT y3HATH KOJUIECTBO
CII0CcOOOB yIapUTh MyX0OOIKOM, He TIOKAJIEINB HU OJTHOM MYXH.

OxkHO TpejcTaBisieT n3 cedst MPSIMOYTOMBHUK, HIXKHUN JIEBBIH yTOJ KOTOPOTO HAXOJIUTCS B IEHTPE
koopaunaTuoii cucreMbl. [locne ymapa Iletn Bce BepImmHbI MyXOOOMKHN JOJIZKHBI HAXOJIUTHLCH B IIEJIBIX
KOOD/IMHATAaX U HE JOJKHBI BbLIE3ATH 3a I'PaHullbl okHa. Myxa rokajedena, ecjin oHa OyJleT HAXOUTHCS
o1, MyX0o00#KOi# Jinbo Ha €€ rpaHuIax.

dopmaT BXOAHbIX AAHHbIX

IlepBasi cTPOKa BXOAHBIX JAHHBIX COAEPIKHUT UHCIA Tp, Yp U N (1 < xp,yp < 500, 0 < n < p - yp) —
KOOPJIMHATHI ITPABOr'0 BEPXHErO yIjia OKHA M KOJUIECTBO MyX Ha Hell, COOTBETCTBEHHO.

Crenmyromnue n cTpok cogepkar 1o asa unciaa z 1y (0 < z < xp, 0 < y < yp) — KOOPAUHATEL MyX Ha
OKHE.

Caenyromiasi crpoka cogepxkut ducio k (3 < k < 10000) — kosmaecTBo BepiuH y Myxoboiiku. B
CJIeIyIOMUX Kk CTPOKaX MAlOTCA X; U Y (—109 < T, Y < 109) — KOODJIMHATHI - BEPIUHBI MyXOOONKMT.
Bepimnbsl 3aaibl B mopsiake 06xoja, TaK 9TO COCeIHHE BEPIIMHBI U IepBasl U IOCJEeIHsIsl BEPIITUHbBI
COCJIMHEHDI IIPAMON JINHUEH.

@dopmaT BbIXOAHbIX AAHHbIX

BriBeiure KOM4IECTBO CIIOCOOOB YIAPUTH MyXODOMKO#l Tak, 9TOOBI HU OJIHA MyXa He [OCTPaIaJIa.

CucTtema oueHkn

IMoazanava 1 (30 6amioB): xp - yp-n-k <3107 u 2,7y, < 100

IToazamaua 2 (20 6annoB): xp, y, < 100

ITonzama4da 3 (20 6as10B): MyX060HKa SBJISIETCS TIPSIMOYTOJIBHIKOM CO CTOPOHAMY HapaJLIeIbHBIMI
OCSIM KOOPTHHAT

ITonzana4da 4 (30 6aJ1I0B): HET JOMOTHUTEIBHBIX OrPAHIYCHUIT

Crpatuua 8 ns 10



Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

MNMpumepbl

CTaHIApTHHN BBOZ,

CTaHZAPTHHY BHBOL

= w o
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3ameyaHune

[Tosicuenne K TpeTbeMy NpPUMEDPY:

7
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Tinkoff Generation 2021-2022. A. FFT
Boatblii ctagunon, 4 nekabps 2021

3apgayva |. KonnyecTtBo nyTei

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHn4denue 1o IaMsITH:

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
O CeKyHJI

256 merabaiiT

Jlano nmepeso u3 n BepmmH. Js kaxgoro d = 1...n — 1 HaliguTe KOJUIECTBO IIyTeHl JITUHBI d.
@dopmaT BXOAHbIX AAaHHbIX

[Tepsas crpoka cogepxkut n (1 < n < 50000) — KOIMIECTBO BEPIIHH.

Caenyrormume n — 1 ¢TpoK cojepKar mapbl guces u;, v; (1 < u;, v; < n), onuceiBaoIme pédbpa Jiepesa.

(DopmaT BbIXOOHbIX ONAdHHbIX

BriBengure n — 1 auciio, rie i-€ — KOJUIECTBO IyTell JITUHBI 4.

Mpumep

CTaHOApPTHHHE BBOJ, CTaHOAPTHHHE BHBOZ,

N, W
w N

Crpatuuya 10 n3 10



