Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apaya A. hapgkune 4ucna

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

HazoBem gucsio rioagkum, ecyim ero mudpbl, HAUMHAS CO CTAPIIEro pa3psiiaa, 00pas3yoT HEeyObIBAIOILY IO
[TOCJIEIOBATEIHLHOCTD. Y TIOPSIOUNM BCE TAKHE YUCIA B BO3PACTAIONIEM IMOPSJIKE U MPUCBOUM KAXKJIOMY

CTaHIapTHHIE BBOZ,
CTaHIAPTHHE BHBOZ,
1 cexyrna

256 MerabaiT

nomep. Bam tpebyercst o Homepy N BoiBecTu N-0€ IVIaJIKO€ GHUCIIO.

dopmaT BXOAHbIX AAHHbIX
Ha Bxos nporpammer ocrytmaer momep N (1 < N < 2147483647).

(DopmaT BbIXOAOHbIX AdHHbIX

BriBenure coorBercrByioniee Homepy N Iiajgkoe IUCIo.

Npnmepsbl
CTaHOApPTHHE BBOZ CTaHAApPTHHHE BHBOZ
3 3
11 12

Crpatnua 1 ns 12




Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apaya B. Harpagpbl

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

Ha ogrom Ouenb Baxkuowm Ilpeanpustun peniuin HarpaJJuTh HEKOTOPBIX k ero paboTHUKOB. KoHeuHO
2Ke, PeIIuIi CAEJIATh 9TO B COOTBETCTBHUH co caenyiomieilt Ouenns Bazkuoit IIpornempypoii.

Bcex n paboTHUKOB BBICTpOMJIN B OAUH ps. [Ilpudem, momyamnioch Tak, ITO KaXKIblii paOOTHUK BUIUT
TOJIbKO CBOMX HEIOCPEJICTBEHHBIX COCe/leil B 9ToM psty. s MoBbIIIeHnsT ypOBHS IPOn3BoACTBa Ha OdeHb
Baxxuom [Ipennpustun HaYaILCTBO PEIIUIO CHEJIATb TaK, UTOOBI KAXKIbIH HAIPAXKIEHHBIN CUUTAJ, UTO
HarpaJuId KMEHHO ero M TOJIBKO ero. [l 9Toro Heo6xoanmMo, IToObI B psily He ObLIO ABYX PSIIOM CTOAIINX
HarpaxKJIEeHHBIX PAOOTHUKOB.

Bam HeobxoqmMo HAITICATDH ITPOTPaMMy, KOTOpas OYIeT CIUTATh KOJIUIECTBO CIIOCODOB pa3aaTh TaKUM
obpazoM k HarpaJI cpejii n CTOSIIIUX B P pAOOTHUKOB. Tak KakK 3TO UNCJI0 MOKET ObITH BechbMa, O0JIBITNM,
HeOOXOINMO HAMTH €ro OCTATOK OT JeJIeHUsT Ha IIPOCTOe IUCIIO 1.

®dopmaTt BXOAHbIX AAHHbIX

B HepBOfI n e,ZLI/IHCTBeHHOIL/'I CTPOKE BXO/ITHOI'O (baﬁﬂa 3a/IaHbl TPU HEJIbIX HEOTPpUIATC/JIbHBIX JUCJIa 71, k

u m — KoimdecTBO paborHrkop Ha Odenb Baxkunowm llpeanpusitun, KoJimdaecTBO HAIPaI U IPOCTOM MOJLYJIb
(1 < k< n<100000, 1< m < 107).

dopmaT BbIXOAHbIX AAHHbIX

B BeIxOmHO#I baita BBIBEIUTE €IUHCTBEHHOE IIEJI0€ YHCI0 — OTBET Ha 3aJady, B3STBIA 0 MOIYJIIO
IIPOCTOT'O YHUCJIa M.

Npumepsbl
CTaHZAPTHHHE BBOZ CTaHOAPTHHHE BHBOZ
3 2 569 1
5 2 673 6

CrpaHnua 2 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apaya C. lNocTpoeHue

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

[Tomorute I'empuerTe HammcaTb IpOrpaMMmy, M€HEPUPYIOMIYIO k-I0 B JIEKCHKOIPA(PUIECKOM MOPSIIKE

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

256 merabaiiT

IpaBUJIbHYIO CKO60‘{HYIO IIOCJIe10BATEJIbHOCTb, COCTOAILYIO U3 21 CKOOOK.

dopmaTt BXOAHbIX AAHHbIX

B emuncTBenHoit crpoke uepes3 mpobesi 3anucanbl 1esble duciaa n u k, opu 3tom 1 < n < 18.

(DopmaT BbIXOOHbIX OAdHHbIX

BriBeuTe nckoMyo mpaBUIbHYIO CKODOYHYIO IMTOCEI0BATENILHOCTL. ['apaHTUpPyeTCs, ITO OHa CyIIle-

CTBYET.

MNpumep

CTaHIAPTHHN BBOJ,

CTaHIapTHHN BHBOJ

3 4

O O)

CrpaHnua 3 us 12




Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apava D. HoBorogHumne nepecraHoBKMW

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

IlepecTaHoBKa JIJIMHBI 11 — 3TO MACCUB 7 IEJBIX YUCEJ, TAKUX YTO KaxKJIoe Ilejioe 4ucjao or 1 jo n
[IOSIBJISIETCsI B HEM POBHO OJIMH Pa3.

DJIEMEHT ¥ NEPEeCTaHOBKH P JIOCTHZKUM U3 3JIeMeHTa x, Bcm x = y, wm p, = y, Wi p,, = Yy U TaK
Jiagee.

OrmpeiesiuM A€ KOMMO3UIUIO TIEPECTAHOBKH P CJIEYIONIM 00pa3oM: CHAYAJIA Y HAC €CTh T€PEeCTAHOB-
Ka P, BCe 9JIEMEHTbI KOTOPOl He MOMEYeHbI, U IyCTOW CIUCOK [. 3aTeM MBI JejiaeM CJIeylolee: MoKa
XOTs OBl OJIUH 3JIEMEHT HE IIOMEYeH B P, HAXOIUM CaMbIil JIEBbII TAKOW SJIEMEHT, [IEPEUUCTISIEM BCE dJIe-
MEHTBI, KOTOpPbIE€ JOCTUXKUMbBI U3 HETO B HOPSAKE UX IMOSIBJIEHUS B P, IOMEYaEM BCE 9THU JIEMEHTHI,
3aTeM UKJIMIECKU CJIBUTAEM CITMCOK THX JIEMEHTOB TaK, YTOObI MAKCHUMYM IOsIBUJICSI B IIEPBOM 11O3H-
nun, 1 J00aB/IsIeM TOT CIUCOK KaK 3JjieMeHT B [. [locsie Toro, Kak Bce 3/IeMeHTHI IOMEYEHBI, | SBJIsI€TCs
PEe3YIBTATOM 3TON JTEKOMIO3UIINN.

Hamnpumep, ecsin MbI XOTHM IIOCTPOUTS JieKoMmmo3uiwio p = [5,4,2,3,1,7,8, 6], Mbl jies1aem ciieryonee:

1. msHauanbao p = [5,4,2,3,1,7,8,6] (>kupHbIM 1mprdTOM BBIIEIEHBI [IOMEUEHHBIE 3JIeMeHTHI), | = [|;

2. caMblIil JIEBBIII HE TIOMEYEHHBIN 3JIEMEHT — 5; b U 1 JIOCTHXKUMBI U3 HETO, MIOITOMY CIIUCOK, KOTOPBIA
MBI XOTUM CIBHHYTH, — [5, 1]; HET HEOOXOMUMOCTH CABHUIATh €0, TaK KAK MAKCUMYM y¥Ke SBJISIETCS
IIEPBBIM 3JIEMEHTOM;

3. p=105,4,2,3,1,7,8,6], I = [[5,1]];

4. caMmblil JIEBBIIl HE TIOMEYEHHBII 971eMeHT — 4, CIIUCOK JOCTHKUMBIX 9JIEMEHTOB 13 Hero — 3710 [4, 2, 3];
MaKCHMYyM V2Ke IEPBBII 3JIEMEHT, [I0O9TOMY CIBUIATH €r0 He HYKHO;

5. p=105,4,2,3,1,7,8,6], | = [[5,1],[4,2,3]];

6. caMblil JIEBBIIl He IOMEYEHHBIN 3JIEMEHT — 7, CIIUCOK JIOCTHKUMBIX 3JIEMEHTOB U3 Hero — 310 [7, 8, 6];
MBI JIOJZKHBI CJIBUHYTb €ro, 4ro0bl oH crad [8, 6, 7];

7. p=1[5,4,2,3,1,7,8,6], 1 =[[5,1],[4,2,3],[8,6,7]];
8. BCe sJIeMEeHTHI IIoMedeHbl, Tak 41ro [[5, 1], [4,2, 3], [8, 6, 7]] — pe3ynbrar JeKOMIIO3UIHN.

OnpenenuMm Ho80200Hee NPeodPA308aHUE TTEPECTAHOBKHU CJIEAYIOMIUM 00pa30M: MOCTPOUM JIEKOMIIO3HU-
[IMAIO 9TOM MEPECTAHOBKHU; 3aT€M OTCOPTUPYEM BCE CIUCKHU B JIEKOMIIOZUIMH 10 BO3PACTAHUIO IIEPBLIX JIe-
MEHTOB (MbI HE MeHdeM MeCTaMM 3JIEMEHTbI B 9THUX CIIMCKaX, TOJIBKO CaMu CIII/ICKI/I); 3aTeM O6”be,ZLI/IHI/IM
CIIMCKHU B OJUH CIIHCOK, KOTOPBI CTAHOBUTCSI HOBOM IepecTaHoBKO. Hampumep, HosozodHee npeobpasosa-
nue p = [5,4,2,3,1,7,8,6] crpourcs cieayromum 06pa3om:

1. nmexkomnosunust pasua [[5,1],[4,2, 3], [8, 6, 7]];
2. 1ocJIe COPTUPOBKH, JIEKOMIIO3MIMs CTaHOBUTCs pasHa [[4,2, 3], [5, 1], [8, 6, 7]];
3. [4,2,3,5,1,8,6,7] — pesynbrar npeobpa3oBaHusi.

HaszoBem mepecTaHoOBKY XOPOIIEH, eciiu pe3yabTaT ee IpeobpasoBaHus COBIAJAET ¢ CaMOM IepecTa-
Hoskoii. Hampuwep, [4,3,1,2,8,5,6,7] 910 X0pomias nepectaHoBka; a [5,4,2,3,1,7,8, 6] mioxas, Tak Kak
pesyJibTaToM npeobpasoBanus sipisiercs [4,2,3,5,1,8,6,7].

Barma 3a1a9a cocTouT B CII€/IyIOMEM: DU 33 JAHHBIX 1 1 k HAHTH A-10 (JIEKCHKOTpadUIeCKN) XOPOIITYIO
[IePECTAHOBKY JJIMHEL 7.

CrpaHnua 4 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2

Yandex Algo, 9 cdespans, 2025

CDopmaT BXOAHbIX OAdHHbIX

[TepBasi crpoka cogepxxkut oxuo remoe uncyio t (1 < ¢ < 1000) — kosmdIecTBO HAOGOPOB BXOHBIX

JaHHDBIX.

Kaxk 1p1it Habop BXOJHBIX JAHHBIX COJEPXKUT JBa 1esbix dnciaa n u k (1 <n <50, 1 <k < 1018).

@®opmaT BbIXOAHbIX AAHHbIX

Jst Kaxkaoro HabOpa BXOIHBIX JaHHBIX BBIBEIUTE OTBET Ha HErO CJIEIYIOMINM O0Pa30M: €CJIN 9HC-
JIO XOPOIIUX IIEePEeCTAHOBOK JIJTUHBI 1 MeHbIIe k, BbIBEIUTE OJHO IeJI0€ UUCJI0 —1; B IIPOTUBHOM CJIyvae
BoIBeUTE k-10 (B JIEKCHKOTPAQUIECKOM MOPSIIKE) XOPOIIYIO IIEPECTAHOBKY U3 7 9JIEMEHTOB.

MNpumep
CTaHIAPTHHHE BBOZ, CTaHOAPTHHHE BHBOJ
5 213
33 31254
5 15 -1
4 13 126345
6 8 1243
4 2

CrpaHnua 5 us 12




Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apayva E. Kpacusble 3epkana

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

V Creatnx ecrb n 3epKaJi, IPOHyMepoBaHHBIX 0T 1 710 n. Kakapiii gers Creatnx cupammBaeT poOBHO
omuo 3epkajo «Kpacupsrit m s17». i-e 3epkajgo ckaxker Creatnx, IToO OH KPaCHUBBIH C BEPOSATHOCTHIO 1%'0
st Becex 1 <12 < n.

Creatnx crpammBaer 3epKaja OJHO 3a JAPYIUM, HaduHast ¢ 1-0 3epkasa. Kaxkaplil meHb, eclid OH

CIIpaliuBaeT i-e 3€pKaJio, €CTb AB€ BOSMOXKHOCTH:

e j-¢ 3epkasio ckaxkeT Creatnx, uro oH KpacuBbiii. B arom ciydae, eciu ¢ = n Creatnx ocTaHOBHUTCS
U CTaHET CYACTJIUBBIM, NHa4Ye OH IIPOJOJI?KUAT CIPAIINBaTh ¢ + 1-e 3epKajio Ha CJedyIomuil JeHb;

e B apyrom ciyuae Creatnx ouenb paccrpourcst. Ha ciemyrormuii genb, Creatnx HaUHET CIIpAIIMBATD
1-e 3epkaJjio 3aHOBO.

BaMm HY»KHO MOCYHTATH MaTeMATHIECKOe OXKUJIAHWME KOJUIeCTBa JiHel, 70 Toro kKak Creatnx craxer
CUYACTIIUBBIM.
DTO YMCJIO0 HYXKHO HaiTu 1o Mojyiio 998244353. opmanbho, myctb M = 998244353. MoxHo 110-

Ka3aTbh, YTO OTBET MOXKeT ObIThb IpeJCTaB/IeH B BUJe HeCOKpaTUMOil apobu 2, rme p u g nenble uncia u

qQ’
1

q # 0 (mod M). Beisenure 1ienoe uucsio, pasaoe p - ¢~ mod M. JIpyrumu cjioBaMu, BBIBEJIUTE TaKOE

nesoe quciao x, 9ro 0 < e < M uz - g =p (mod M).

®dopmaT BXOAHbIX AAaHHbIX

B mepBoit crpoke HaxomuTes eauHCTBEHHOE Tiestoe dncyo n (1 <n < 2+ 10° ) — KOJIMIECTBO 3€PKAJL.
Bo BTOpOIii CTPOKE HAXOAUTCSI N MEIBIX YUCEIT P1, P2, - - -, Pn (1 < p; < 100).

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure orBer 1m0 Momysiio 998244353 B e IMHCTBEHHOI CTPOKE.

MNpumepsbl

CTaHIAPTHHY BBOJ, CTaHIapTHHH BHBOZ,
1 2
50

3 112
10 20 50

3ameyaHune

B nmepBoM TecTe, ecTh €IMHCTBEHHOE 3€PKAJIO U OHO ToBOpuT, UYTo Creatnx KpacHUBBIl ¢ BEPOSTHOCTHIO
. [losToMy MaTeMaTHYecKoe O:KMJIaHWE KOJUdecTBa JHeil, noka Creatnx He craHeT CYACTIMBBIM PaBHO

N o=

CrpaHnua 6 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

3apgayva F. Dckanatop

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Wnbsa ycras oT 0MMIINAIHOTO TIPOTPAMMUPOBAHNUs, YIIET U3 YHUBEPCUTETA U YCTPOUJICS Ha PAbOTy B
MakAoHaFAAEe MeTponoanTeH. [lepen HIM mOCTaBUIIN 3a/1ady OIpeIeIeHUsT Harpy3KN Ha ICKAJIATOP.

IIycth n 4esOBEK CTOSIT B OYEPE/IM HA ICKAJIATOP. B KaXKIYIO CEKYHIY IPOUCXOIUT OJHO U3 JIBYX:
JinbO TEPBBIN YEJIOBEK B OYEPE/M C BEPOATHOCTHIO P 3aXOJUT HA ICKAJIATODP, JIUOO MEPBLIN YEJOBEK B
0Uepe/in C BEPOSITHOCTBIO 1 — p OCTaéTCst CTOSITh HA MEeCTe, He B CHJIaX COBJIAJATH ¢ OOS3HBIO 5CKAJIATOPOB,
3a/1epKUBasl TPU 3TOM BCIO OYepe/lb 33 HUM.

1-I1 B ouepe/i He CMOXKeT 3aiiTH Ha 3CKaJIaTop, I0Ka Ha HEero He 3ali1yT J1oju ¢ HomepaMu oT 1 j10 1 —1
BKJIFOUUTEBHO. 3a OJHY CEKYHJIY MOXKET 3aiiTH TOJBKO OJINH JeJIOBEeK. TaK Kak 3CKajIaTop OeCKOHEUHBI,
TO, €JIMHOXK/JIBI 3aii/ls Ha HEro, YeJIOBEK HHUKOTJIA C HEro He COHJET, T. €. OyjeT exaTb HA HEM B Ty U B
JIIOOYIO TIOCTIEYIONTY IO CeKYHIbI. Mibe Hy2KHO MOCIUTATh MaTEeMAaTUIeCKOE O2KUIAHNE KOJIMIeCTBA JIIOJIEH,
KOTOpBIE OYIyT HAXOIUTHCS HA ICKAJIATOPE MOcje t CeKyHI.

Bam #HeobxoauMo 1moModb €My B PEIIeHUU TOH HEMPOCTON 3a/1adu.

(DopmaT BXOAHbIX OAdHHbIX

B euHCTBEHHO! CTPOKE BXOJHBIX JIAHHBIX 3aJ@Hbl Tpu dnciaa n, p, t (1 < n,t < 2000, 0 < p < 1).
Yucna n u t — 1eJble, YUCJIO0 P — BEIIeCTBEHHOE, 33/ IAHHOE POBHO C JABYMs 3HAKAMHU ITOCTIE 3AIISATOMN.

dopmaT BbIXOAHbIX AAHHbIX

BriBesiuTe 0IHO BeleCTBEHHOE YHCJIO — MATEMATHIECKOe OXKUIaHWe KOJUIeCTBa JIFoeil, KOTOpble

OyAyT Ha scKajaTrope depes t ceKyHa. AOCOIIOTHASI UM OTHOCUTEIbHAS IOIMPEIIHOCTD HE JOJIXKHA, IIPEBBI-
mrats 1076,

MNpumepsbl
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOJ,
1 0.50 1 0.5000000000
10.50 4 0.9375000000
40.20 2 0.4000000000

CrpaHnua 7 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

Sapgaya G. KpacumBas ckobo4Hasi nocnenoBaTesIbHOCTb
(npocTas Bepcus)

VMg BxoaHoOrO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia; CTAHIAPTHHYN BHBOZ,
Orpanndenue 110 BpEMEHU: 2 CeKyHIbI
OrpaHnudyenue 1o IaMsITH: 256 merabaiit

OnpenennM TPaBUIBHYIO CKODOTHYIO TIOC/IEIOBATEIBHOCTD U €€ TUIyOUHY CeIYIONIM 00pa3oM:

e [lycras crpoka 310 npaBuibHas CKOOOUYHAS [IOCJIEI0BATEIBHOCTD IIyOuHbI ();

e Ecim «s» 970 mpaBuibHasg CKOOOTHAS MTOCTIEI0BATEILHOCTD IVIyOUHbBI d TOT1a « (8) » 9TO MpaBUIbHA
CKODOYHAS TIOC/IEI0BATEIbHOCTD TIyOuHb! d + 1;

e Ecim «s» 1 «t» 9T0 JiBe IpaBUIbHbIE CKOOOYHBIE [TOCJIEJ0OBATEILHOCTY TOTJIA NX KOHKATEHAIIS «St»
9TO NpaBUJIbHAS CKODOYHA I10CJIe0BATEbHOCTD ¢ IVIyOMHON PaBHON MaKCHUMAaJIbHON U3 riiyOuH s u
L.

st (He 06si3aTe/IbHO IPABUIIBHOMN ) CKOOOYHOM TI0CIIEI0BATEILHOCTHU § MbI OIIPEJIeJIsieM ee IIyOnHy Kak
MaKCUMaJbHYIO TVIyOuHy J1000# MPpaBUJILHON CKOOOYHOI I0CJIEI0BATEILHOCTH, KOTOPas MOXKET ObIThb
HOJIy9YeHa C TIOMOIIBIO Y/IaJIeHHsi HEKOTOPBIX CHMBOJIOB U3 S (BO3MOXKHO HyJist). Hampumep, ckobounast
rocJiesioBaTebHOCTD § =« ()) (())» uMmeer ryIyOUHY 2, IOTOMY YTO IIPH yJAJEHUN TPETHENO CUMBOJIA MbI
[IOJIY9IUM MPABUIBHYIO CKODOUHYIO 1ocjenoBarebHOCTh « () (())» rrybunsr 2.

Hana cTpoka a, cocrosimas u3 cuMbosios (7, )’ u ‘?”. Pacemorpum Bee (He 00s13aT€IbHO TIPABUJIBHbIE)
CKODOYHBIE TIOC/Ie0BATEILHOCTH, OJIY JaOIIecs: 3aMeHO Bcex cuMBOJIOB ‘7’ B crpoke a Ha ‘( mam ‘) .
TlocunTaiiTe cymmy riyOMH BCeX TaKMX CKOOOYHBIX IOC/IeAOBaTeabHOCTEH. Tak Kak 9TO UHCIO MOYKET
OBITH OY€HD OOJIBINNM, HafiuTe ero mo Moy o 998244353.

dopmaT BXOAHbIX AAHHbIX

EnuncrBeHHAs CTPOKA CONEPXKUT HEIYCTYIO CTPOKY, COCTOSIIYIO TOJIBKO U3 cuMBoJioB (7, )’ m ‘7’
Jlnuna crpoku He mpeBocxoaut 2000.

@®opmaT BbIXOAHbIX AAHHbIX

Brisesnre oTBeT 1o Mojymio 998244353 B e IUHCTBEHHON CTPOKE.

lNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOZ,
7?7 1
(7(?) 9
3ameuvaHue

B IIEpBOM TeCTe, Mbl MO2KEM IIOJIyIUTH 4 ckoboO4YHBIE II0CJIEJ0BaTECJIBHOCTHU MEHAA BCE CUMBOJIBI ‘?’ Ha
4(7 W c) 0.

o «((». Ee rirybuna 0;
e «))». Ee rirybuna 0;
e «) (». Ee rmybuna 0;

e «()». Ee rirybuna 1.

[Tostomy, orBer paBen 1 =0+ 0+ 0+ 1.
Bo BTOpOoM TecTe, MBI MOXKeM TOJIyIUTh 4 CKOOOYHBIE MTOCJIE/I0BATEIbHOCTI MEHssl BCE CUMBOJIBI ‘7’ Ha
Coamm ‘)

CrpaHnua 8 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

o «(((QO)». Ee rirybuna 2;
e «<()0))». Ee rirybuna 2;
e «((O))». Ee rinybuna 3;

e «()(O)». Ee riiybuna 2.

[Tosromy, orBeT paBen 9 =2 + 2 + 3 + 2.

CrpaHnua 9 us 12



Yandex Algo 2024-2025. A'. MaTtematuka 2
Yandex Algo, 9 cdespans, 2025

Sagava H. KpacuBasi ckobo4Hasi nocneaoBaTesibHOCTb
(cnoxHasi Bepcus)

VMg BxoaHoOrO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia; CTAHIAPTHHYN BHBOZ,
Orpanndenue 110 BpEMEHU: 2 CeKyHIbI
OrpaHnudyenue 1o IaMsITH: 256 merabaiit

OnpenennM TPaBUIBHYIO CKODOTHYIO TIOC/IEIOBATEIBHOCTD U €€ TUIyOUHY CeIYIONIM 00pa3oM:

e [lycras crpoka 310 npaBuibHas CKOOOUYHAS [IOCJIEI0BATEIBHOCTD IIyOuHbI ();

e Ecim «s» 970 mpaBuibHasg CKOOOTHAS MTOCTIEI0BATEILHOCTD IVIyOUHbBI d TOT1a « (8) » 9TO MpaBUIbHA
CKODOYHAS TIOC/IEI0BATEIbHOCTD TIyOuHb! d + 1;

e Ecim «s» 1 «t» 9T0 JiBe IpaBUIbHbIE CKOOOYHBIE [TOCJIEJ0OBATEILHOCTY TOTJIA NX KOHKATEHAIIS «St»
9TO NpaBUJIbHAS CKODOYHA I10CJIe0BATEbHOCTD ¢ IVIyOMHON PaBHON MaKCHUMAaJIbHON U3 riiyOuH s u
L.

st (He 06si3aTe/IbHO IPABUIIBHOMN ) CKOOOYHOM TI0CIIEI0BATEILHOCTHU § MbI OIIPEJIeJIsieM ee IIyOnHy Kak
MaKCUMaJbHYIO TVIyOuHy J1000# MPpaBUJILHON CKOOOYHOI I0CJIEI0BATEILHOCTH, KOTOPas MOXKET ObIThb
HOJIy9YeHa C TIOMOIIBIO Y/IaJIeHHsi HEKOTOPBIX CHMBOJIOB U3 S (BO3MOXKHO HyJist). Hampumep, ckobounast
rocJiesioBaTebHOCTD § =« ()) (())» uMmeer ryIyOUHY 2, IOTOMY YTO IIPH yJAJEHUN TPETHENO CUMBOJIA MbI
[IOJIY9IUM MPABUIBHYIO CKODOUHYIO 1ocjenoBarebHOCTh « () (())» rrybunsr 2.

Hana cTpoka a, cocrosimas u3 cuMbosios (7, )’ u ‘?”. Pacemorpum Bee (He 00s13aT€IbHO TIPABUJIBHbIE)
CKODOYHBIE TIOC/Ie0BATEILHOCTH, OJIY JaOIIecs: 3aMeHO Bcex cuMBOJIOB ‘7’ B crpoke a Ha ‘( mam ‘) .
TlocunTaiiTe cymmy riyOMH BCeX TaKMX CKOOOYHBIX IOC/IeAOBaTeabHOCTEH. Tak Kak 9TO UHCIO MOYKET
OBITH OY€HD OOJIBINNM, HafiuTe ero mo Moy o 998244353.

dopmaT BXOAHbIX AAHHbIX

EmuncrBennasi cTpoKa COIEP:KUAT HEIYCTYIO CTPOKY, COCTOSIIYIO TOJBKO M3 cuMBosioB ‘(7 )’ m 7.
Jymua crpokn mHe mpesocxoxut 109

@®opmaT BbIXOAHbIX AAHHbIX

Brisesnre oTBeT 1o Mojymio 998244353 B e IUHCTBEHHON CTPOKE.

lNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOZ,
7?7 1
(7(?) 9
3ameuvaHue

B IIEpBOM TeCTe, Mbl MO2KEM IIOJIyIUTH 4 ckoboO4YHBIE II0CJIEJ0BaTECJIBHOCTHU MEHAA BCE CUMBOJIBI ‘?’ Ha
4(7 W c) 0.

o «((». Ee rirybuna 0;
e «))». Ee rirybuna 0;
e «) (». Ee rmybuna 0;

e «()». Ee rirybuna 1.

[Tostomy, orBer paBen 1 =0+ 0+ 0+ 1.
Bo BTOpOoM TecTe, MBI MOXKeM TOJIyIUTh 4 CKOOOYHBIE MTOCJIE/I0BATEIbHOCTI MEHssl BCE CUMBOJIBI ‘7’ Ha
Coamm ‘)
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o «((CO)»
e «0O0)»
o «((0))»
o «<OCO)»

. Ee rimybuna 2;
. Ee ruryouna 2;
. Ee rmybuna 3;

. Ee riiyouna 2.

[Tosromy, orBeT paBen 9 =2 + 2 + 3 + 2.
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3apgayda |. CuNbHOCBA3HbIA TYpHUP

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B ropoae Hopmropos npoxoauT maxMaTHBI TYPHUP. N UTPOKOB OBLIN IPUTJIAIICHBI JJIsi yIACTUASI B

HEM

1.
2.

TypHUD MPOXOJHT IO CJIELYIONTUM TPABUIAM:
Kaxkiplit urpok urpaer ¢ KaxkJIbIM JPYTUM OJHY HapTHIO, HUIbUX He ObIBaeT;

[Tocsie aTOrO OpraHU3aTOPBI CTPOST MOJHBI OPUEHTHUPOBAHHBIN I'pad, BEPIIMHAMU KOTOPOTO SIB-
JIAIOTCS UTpoKu. JJist Kaxk/Ioit mapbl UTPOKOB B rpade ecTh OfHO pedpo, HAva/0 KOTOPOe HIET OT
obeIuTe st UTPhbl MEXK/Iy HUME K IIPOUTDABIIEMY;

ITocsre sToro rpad kommencupyercs. Tak Kak MCXOMHBIA Tpad MOJHBIA, TO €ro KOHIECHCAIIAS —
ALVKJ/IMIHBIA [TOJIHLI OPUEHTUPOBAHHLIN Ipad, B KOTOPOM €CTh €IMHCTBEHHLIA raMUILTOHOB IIYTh
U3 KOMIIOHEHT CUJIbHON CBA3HOCTH MCXOAHOIO rpacda A1 — As — ... — Ay

Urpoku u3 1epBoii KOMIIOHEHTBI CHJIbHOM CBsI3HOCTH Aj 3aHUMAIOT 1epBble |Aj| Mect, Urpokn us
KOMITOHEHTHI A9 3aHmMatoT cienyrormue |Ag| Mecr, u Tak jasee;

. st TOrOo, 9TOObBI OIPEIE/INTDh, KTO KAKOE MECTO 3aHsJI BHYTPU KaXKJI0H KOMIIOHEHTHI CUJILHON CBA3-

HOCTH, BCe IMaru ¢ 1 1mo 5 moBTOPSIOTCI PEKYPCUBHO JIJI KaXKJ0il KOMIIOHEHTBI, TO €CTh, JIJIS BCEX
i=1,2,...,k BCce UTPOKMU U3 KOMITIOHEHTHI A; CHOBA MTPAIOT APYT € IPYTOM MapTHUIO, U TaK Jajee.

Ecimm koMmmonenTa CUILHON CBA3HOCTH COCTOUT U3 OZTHOI'O 9€eJI0OBEKa, TO EMY 0OJIBIIIE HE C KEM urpartb,
€ro MeCTO y2Ke€ OJJHO3HAYHO OIIpeaesICHO, U IIPOIECC OCTaHaBJJIMBACTCs.

Urpoxu nponymepoBanb! dnciamu oT 1 10 n. Hymeparius Obiia BBITIOJTHEHA 110 PE3YJIbTaTaM IIPOIILIOTO

TypHupa. VI3BecTHO, YTO UI'POK ¢ HOMEPOM % TOOEXKIAET UIPOKA C HOMEPOM j C BEPOSITHOCTBIO P IPH & < j.

Bawm nopydeno rnmomous ¢ opranusarueii Typuupa. Haiiiure MmaTemaruieckoe 0XKUIAHUE CYMMAPHOTO
KOJINYECTBa NapTU, CBI'PAHHBIX BCEMHU UTDOKAMMU.

Mo2kHO TOKa3aTh, YTO OTBET MOYKET ObITh BBIPAXKEH KaK g, rie P u () — B3aUMHO IIPOCTBIE I€JIBIE
ancna, a Q #Z 0 (mod 998244353). Brseaute snavenne P - Q™! mo momymo 998244353,
dopmaT BXOAHbIX AAHHbIX

B nepsoii crpoke cozepxkurcs nesoe qucsio n (2 < n < 2000) — KOJIMYeCTBO UIPOKOB.
Bo Bropoii crpoke ganbl gBa nesbix dnciaa a u b (1 < a < b < 100) — gucauresas U 3HAMEHATEH

a

Japobu 3 = p.
@®opmaT BbIXOAHbIX AAHHbIX

B emuncTBEeHHON CTpPOKE BLIBEIUTE MATEMATUIECKOE OXKUIAHUE CYMMAPHOTO KOJHYECTBA IMApPTUNl B
urpe B popmare, IIPUBEJIEHHOM BBIIIIE.

lMNpumepsbl
CTAHIAPTHHE BBOJ, CTaHIApTHHI BHBOZ,
3 4
12
3 142606340
46
4 598946623
12
3ameuaHne

B mepBoM mpumepe MaTeMaTHYeCKOe OXKUIaHUE PAaBHO 4.

Bo BTOpoM mpumepe MaTeMaTHUIECKOe OXKUJIAHUE PABHO
B TperbeMm mpumepe MaTeMaTHUIECKOe OKUIAHIE PABHO

MERIN
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