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Pa306op 3apgaun A. ApudomeTndeckas marus
O6ozuaum qancaa 3a X n Y. Torga 3navenne pasao (X +1)(Y +1) — XY — X —Y = 1. 1 B soboit
[IeJI0¥ HEeOTPHUIIATENBHON cTerenn paBHo 1. Tak 9To fjs perreHust 3TOH 3a/4a9n HAIO0 MPOCTO BhIBECTH 1.

Pa36op 3agaun B. Bosblive nepemensbl

MakcumasbHOe 3HaUYeHUHe JocTynHOCTH paBHo N — 1 u jocTuraercs, ecin COeIUHUTDL KAKOW-TO TOPO/I
(Ha3oBEéM ero crosureit) co Bcemu ocranbHbiMU. JleficTBUTEIBHO, BCe TPEOOBAHUS BBINOJIHIIOTCA (TIepe-
JIETeTh MEXKJy JIIOOBIMU JBYMsI TOPOJAMH MOYKHO C IEpecajKoil B crojuie). locTymHOCTh He MOKeT
npepbimarsk N — 1, Tak Kak jjid Kax10ro ropoga cymecrsyer N — 1 1opoj, HE COBIAIAIONUN C HUM.
TTosTomy koamwaecTBO crmocoboB mpu N > 2 paBHO KOJIWYIECTBY BaAPUAHTOB BHIOPATH CTOJIUILY, TO €CTh V.
IIpu N = 2 cymecTByeT eIMHCTBEHHBIH CIIOCOO COeMHEHUS TOPOIOB, KOTOPHIN U HyIeT MaKCUMAJBHBIM,
tak aTo mpu N = 2 oTBer pasen 1.

Pa306op 3apaumn C. CoBnageHus

OueBHUIHO, YTO €CAM y yUaCTHHKA HOMEp macmoprta OoJibite [N, TO COBHIaJeHUE HEBO3ZMOXKHO. HKcan
HECKOJIbKO YYIACTHUKOB WMEIOT HOMEp, He mpeBocxomdartuit [N, TO B COOTBETCTBYIOINIYI0 KOMHATY MOXKHO
3aCeJINTh TOJILKO OJHOIO YYaCTHHKa, OJId OCTaJIbHBIX COBIIQACHHE YZKE HEBO3MOXKHO (KOMH&T& SaHHTa).
Takum obpaszoM, OTBET — KOJUUIECTBO PA3IUTHBIX YHCEST Cpenu a;, He mpeocxomammx N. Tlogcuntars
UX MOXKHO, HAIIPUMED, 3aBejs OyjieBCKUil BEKTOp w3 N DJIEMEHTOB, IOMeYasd TaM Te€ YUCIa, KOTOpPhIe
y)Ke 6}31.)'[1/17 n B Cﬂyqae N3MEHEHUYA 3HAYECHUA 3JIEMEHTA yBe.HI/ILH/IBaH C“IéT“H/IK BO3MOZKHBIX COBH&,ZLGHI/H?I Ha

e TMHUILY.

Pa36bop 3apgaun D. Opacdht HBA

B sToit 3agate Ha 0 TPOCTO CaEIATE TO, YTO ONMUCAHO B YCJAOBUHU: MTOCYNUTATD J/Ts KAXK/0TO IMapaMeTpa,
B KaKYI0O KaQTErOPHUIO OH IIOIAJIAET, U 3aTEM B HYKHOM IOPAIKe ITPOBEPUTH BCE BAPUAHTHI.

Pa36bop 3apgaun E. [lymckuii pernameHT

Ob6paruM BHUMaHWE HA CASAYIONINE (PAKTHI:

1. Ilycrag 3ammch gBasgeTcsa KOPPeKTHOM.

2. FEcan e 3ammcu gBasiiOTCA KOPPEKTHBIMHU, TO UX CIUIHUE TOXKE SIBJIZETCHI KOPpeKTHbIM. leiicTBu-
TEJIbHO, TOJIYUYUTCS 3ace/laHue, B KOTOPOM K MOMEHTY OKOHYAHHUS [EPBOM 3amucu ObIAN TPUHSTHI
BCe BHECEHHbIEe 3aKOHOIIPOEKTEL, a 3aTeM 3acelaHue IIPOI0JIKII0Ch BHECEHUEM 04ePeJHOI0 3aKOHO-
IIPOEKTa U TAaKKE KOPPEKTHO 3aBEPIIUIOCH.

3. Eciu 3anuck sgBiisgeTcs KOPPEKTHON, €€ MOXKHO “BCTABUTL” BHYTPL 00OCYIKJIEHUS OTHOrO 3aKOHOIIPO-
€KTa U TOJYIUTh KOPPEKTHYIO 3alUCh. DTO TPSIMO CJIEAYET U3 TPEThEro MyHKTA PErJIaMEeHTA.

Hecnoxmuo mokazars, 910 Ji00yi0 3amuch MOXKHO MOJYIUTh W3 MYCTOH C TOMOIIBIO JeHCTBUH 2 wian
3. HeficTBUTENBHO, IYCTh ¥ HAC €CTh HEKAas KOPPEKTHAasi 3anuck. PaccMoTpuM 1epebiit 3aKoHonpoekT. OH
un ObLT NOCTABJIEH HA TOJOCOBAHUE TIOCAEAHUM (TOTIA OBLI IIPUMEHEHO TPeThe JAefCTBIe — BCs OCTABIIIA-
sICsT 3AMCh ObLTa BCTABJICHA B OOCYZK/I€HNE TOTO 3aKOHOIIPOEKTA), MJIH OBLIT TOCTABJICH Ha TOJOCOBAHNE B
KaKOi-T0 MOMEHT paHbiie. Torga K MOMEHTY OC/I€ TOJOCOBAHUSL 110 TIEPBOMY 3aKOHOIIPOEKTY BCE BHECEH-
HBIE 3aKOHOMIPOEKTHI Y2Ke ‘BaKpBhIThI’, TO €CTh YaCTh 3aIUCH OT BHECEHNs 3aKOHOIIPOEKTa Ha 00CYyXKIeHHIe
JTO TOJIOCOBAHMUSI TIPEJICTABIISIET COOOH KOPPEKTHYIO 3AMNCH. AHATOTHYHO OCTABIIASCS 9aCTh MPEICTABIISIET
cob0it KOPPEKTHYIO 3aIUCh (TaK KaK K MOMEHTY €6 HaJa/Ia HUKAKUX 3aKOHOITPOEKTOB HA MOBECTKE JIHS HE
CTOUT, TO CTAPTOBBIE YCAOBUS BBITOJHSIIOTCS, OCTAIbHBIE K€ TPeOOBAHUs CJIEAYIOT U3 KOPPEKTHOCTH TIep-
BOHAYATBHON 3aIMCH), U B 3TOM CJIydae ObLIO TPUMEHEHO BTOPOe jmeficTBue. B Kax oM ciydae mosydaem
HEPEXOJT K 3AIUCH MEHbINel JINHBI, OyIeM TPOJoJIKATE JeCTBOBATh TAKUM 00Opa30M, MoKa He JOUIEM
JO IyCTOM 3aIIUCH.

Tem caMbIM MBI [OKa3aJju, YTO YCJIOBHE 33Ja9d dKBUBAJEHTHO NPABUJIbHON CKODOYHON MOCJIE/n0Ba-
reabHOCTH ¢ 26 THnamu ckobok. J[ist mpoBepku TOTO, 9TO CKODOYHA ITOCIEI0BATE/IHHOCTD ABAAETCH TIPa-
BUJIBHOI, JIydIlle BCEIO MCIIOJb30BATh CTEK: B Haudaje 0OCYXKJIeHUs] 3aKOHONPOEKTA MbI KJIaJEM Ha CTEK
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OYKBY, COOTBETCTBYIOIILYIO BHECIIIEN €r0 IMapTuu, 10 OKOHYAHUU — CPABHUBAEM BEPIINHY CTEKa ¢ OYKBOI,
COOTBETCTBYIOMIEH NAPTUM, 3AKOHOIPOEKT KOTOPO# IOCTAB/IEH HA IOJIOCOBaHUE (€CJIM HE PABHBI — 3AlUCh
HEKOPPEKTHA) M CHUMAaeM OyKBy CO CTeKa. ECn B KAKOH-TO MOMEHT BPeMEHM ObLIa MOMBITKA, B3STh BEP-
[IUHY TIYCTOT'O CTeKa — 3aMNCh HEKOPPEeKTHA. Kein 1Mo 3aBepiieHny Beel 3aMuch CTeK He TYCT — KaKue-TO
BAKOHOIIPOEKTHI HE MOCTABJIEHBI Ha T'OJIOCOBAHWE W 3AITMCh HEKOPPEKTHA. BO BCEX OCTAJBHBIX CJYYIadX
3amich KOPPEKTHA.

Pa36op 3apgaun F. NpaBuabHbiii NOAMHOIOYrosibHUK

Ecmu N menwtca ma k > 2, T0 MOXKHO BBIOPATh k BEPINKUH TaK, 9TOOBI OHU 00PA30BBIBAIN MPABUILHBIH
MHOTOYTOJBHUK. Takum o6pa3oM, HYKHO HAlTH HauMeHbIee k > 2, Ha KoTopoe geautcs V.

Ecmu N nemwrca na 3, orBer pasen 3.

Unadge, ecim N HewéTHO, mepeGopoM 10 /N HIeM HaNMeHBIINi TPOCTOM JeTHTeNhb, OH U GyIer oT-
BeroMm. Ecyim ne maram, orser paser V.

Unadge, ecain N genurcs Ha 2, HO He geiutcs Ha 4, mepebopom 10 N HINeM HANMEHBIIA{ HEIETHBIH
npocroit pesmrenb. Ecau ve namnum, orser pasen N/2.

WNuage N pennrcs Ha 4 u oTBeT paBed 4.

Pa36op 3apgaun G. EcTtb nn genurtens?

Eciu crpoka cocTonT n3 0JjHOr0 CUMBOJIA, TO OTBET —1 B Cilydae, eC/u YUC/I0 He ABJIAETCs COCTABHBIM
(12357), n10 (xk upumepy) B cirydae, ecn sBisierca (To ectb 4 6 8 9).

Ecyn crpoka cocrout u3 6osee uem ogHOro cumsoga, o paboraer orser (B = S+ 1, X = S), rue
S — cymma mudp (rak kak X* —1 = (X —1)- (X* 1+ ...+ X +1), 10 ocrarok uncia B S + l-mwamoii
CHUCTeMe OT JesIeHnsT Ha S PpaBeH OCTATKY OT JeIeHus Ha S cyMMBI ero nudp, To ectb 0 0 TOCTPOEHHUIO).

Pa36op 3agaunm H. ICPC

Paccmorpum Bce K-3Hadnbie CJIOBA. «1CPC» MOXKET HAXOAUTHCH HA 0iHON n3 K — 3 no3uruil, npu 310M
BCE OCTAaJIBHBIE 6yKBbI MOTyYyT 6LIT]) TTPOMU3BOJIBHBIMN (HpI/I TaKOM II0JX0Je MbI CHUTaeM BXOXKJICHUA Ha KOH-
KPETHOIH MO3UITNY, YTO ABTOMATUIECKH PEIaeT BOIPOC yUETa CJIOB CO MHOTMME «icpey ). Takum obpasom,
cioB ¢ «icpey byner 2684 . (K — 3). Kpome Toro, Bosmosxkusl Tpu crbika: cXicp|lcXicq, peXic|peXid,
cpcXilepeX j, rae X — mpomsBosbHBIl Habop n3 K — 4 6yKB, T0 ecTh emé mobasnsgerca 2654 . 3 ciosa.
Uroro noayuaercs 2654 - K pxoxaenmit ma 610k K -3HAUHBIX GHCeL.

[IpocymmupoBaB Bce Takuwe 3HadeHHs i K or 4 1o N 1o 3aJaHHOMY MOIYJIO, IOJIY-
guM OTBET K 3ajade. I[lokaxkem, 4To cymma csopaumBaercs B dopmyrny. O6osnaumm 3a F(N)

cymmy 1 + 26 + ... + 26"7; F(N) = (267! — 1)/(26 — 1). Torma mama cyvmma paBHA
N—4

3-F(N—4)4+ > 26°-(i+1) =3-F(N—4)+FN —4)+26-F(N —5)+26%- F(N —6)....
i=0

Ho 26F - F(N — 4 — k) = (26V—4=F+1 .26~k — 26%)/(26 — 1) = (263 — 26%) /(26 — 1). Takum obpasom,
nocsie cymMmmuposanns nojryaum B uncurene (N —3)-26 3 —-1-26-262... = (N—3)-26V 3 - F(N —4).

Pa36op 3apaun |. CocTtaBneHne 3agay

OueBHUIHO, UTO HAC WHTEPECYIOT TOJHKO 3aJa9W, KOTOPBIE 3HAET KaK MOXKHO MeHbIre Jirojeit. JIse
3aJ1a9u U3 9TOro Habopa MOTYT BOHTU B KOHTECT TOJBKO €CJIM UX 3HAET OJIMHAKOBBIN Habop desioBek. 1lo-
9TOMY MBI JIjId KaXKI0T0 HAOOPa 9e/I0BEK CUMTAeM, KAKUE 33191 N3BECTHBI MMEHHO 3TOMY HAOOPY u bepem
MaKCHUMAJIbHOE TI0 pa3Mepy TOMyIUBINeecss MHOKECTBO. ACUMITOTHKA BpeMeHn paboThl OTEHUBAETCT KaK

O(m - log(n))

Pa3bop 3agaun J. lMNopTanbi

Pazobbém Tabsuily Ha KOMIIOHEHTBI CBA3HOCTHM Tak, Oy/TO y HAC HET HMOPTAJbHON mmyriku. Mexiy
KOMIIOHEHTAMU CBS3HOCTU Mbl MOYXKEM IIEPEMEIIATHCS TOJIBKO C €€ TIOMOIIBI0. By/leM KaxK 1yt KOMIIOHEHTY
CBSABHOCTH CUUTATH OTHE/BHON Bepinuuoii. /Jobasum Bce HEOOXOauMBIe PEODA MEXK 1y KOMIOHEHTAMHU. 3a-
METHM, 4TO KaxKjas KjieTka naér Ham He 6osiee 4 pebEp — BJ0JIb KAXKJIOI'0 U3 BO3MOXKHBIX HAIIPABJIEHU.
Tlosromy pebep B manuom rpadpe dyner ue bosiee 4-n-m. B nonyguennom rpade umna iyt 10 PuHaIbHON
BEPITIMHBI €CTh KOJUIECTBO NCIMOJB30BAHUN MTOPTANTLHON TYIITKH. DTO MO3BOIAET HAM 3AMYCTHTH HA TAKOM
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rpade 00x0ji B MIUPUHY JJId [TOMCKA KPATUAUIIEro paccTosHus. 3aTeM OCTa€TCd TOJBKO BOCCTAHOBUTH
OTBET.

OTae/nbHBIM CIyYaeM CTOUT BBIIEJIUTH CATYAIINIO, KOTa KOMHATA, B KOTOPOH NTPOK HAUMHAET IeJIMKOM
OKPYXKeHa CTeKJIIHHBIMU cTeHaMu. Torma UIpoK HUKAK He MOXKET ee MOKWHYTDb, IIOTOMY UTO €My HeKyaa
MTOCTABUTH TIEPBBIN TTOPTAJI, W €CJIW KOHEYHAs KJIeTKA HAXOJIUTCA B JPYroif KOMITIOHEHTE, TO TIOTIACTH B Hee
HUKaK He MOJYYUTCH.

Pa306op 3apgaun K. «KoHTakT» ans gBoux

[Moctpoum Gop Ha ciaoBax u3 ciaoBapsi. Ilycrs mis Kaxk1oit BeprmuHbl 60pa v $z(v) eCcTh KOJUIECTBO
CJIOB, 3aKaHYUBAIOMINXCA B IOAAEPEBE BEPIMUHBI U, BKJIIO9ad CaMy BEPIINHY V. Bce 3HAYEHU A SZ(U) MOZKHO
Hacuntath 38 O(SUMLEN), tne SUMLEN - cymmapHasi JIJTHHA BCEX CTPOK.

[Tycts 3amgan 3anpoc (s, k), rae § — CTPOKa CI0Bapsi JJIMHBL N, & €€ MyTh B 60PE COCTOUT U3 BEPIINH
V0, V1, - -+, Ujs|- 3AMETHM, UTO OTBET JI7IsT Hee He MPeBOCXOmnT k- |s|. IIpeanonoxkum, 9To MBI MOYKeM HazBaTh
¢ < k- |s| cios B npouecce urpel. Torpa ouepuano, uro sz(vi) = ¢, sz(ve) = c—k, sz(vs) 2 ec—2-k, ...,
s2(vjg)) = ¢ — (|s| = 1) - k (ubo MBI 06A3aHBI HA3BATH KaK MUHUMYM ¢ — (i — 1) - k B HO//IepeBe BepIImHbI
v, 1=1,2,...,]s]).

C npyroii CTOpOHBI, JOKAXKeM, YTO ITH YCJIOBUS HE TOJBLKO HEOOXOIUMBI, HO U JOCTATOYHBI. 3aMETHM,
4YTO OIITUMAJIbHON C TOYKU 3peHUuA MaKCUMU3allnun CJIOB CTpaTeFI/Ieﬁ JJId BTOPOT'O UTPOKA ABJIACTCA HA3bBI-
BaTh KaxK/Iblii pa3 CJIOBO ¢ KaK MOYKHO MEHBIIMM OOITUM MPEMPUKCOM C yTraIbIBAEMBIM CJIOBOM, KOTODPBIi
TOJILKO BO3MOXKEH C YUETOM yiKe HA3BAHHOTO JioceM Basepoii ciosa. IIpeamnonokuM, 910 BTOPOH UTPOK,
HCIOJIB3YS 9Ty CTPATEruio, Ha3Baj HEKOTOpoe KoindecTBo cioB ¢ + 1 < k- |s|, ocranoBuBmmch Ha [-oM
paynge, 1 < k < |s|. lIycrs 0 < I/ < | - HoMep ToceHETO payH/Ia, B KOTOPOM HA3BIBAJIACH TOJLKO CJIOBA,
“oTBeTBIAIONIECH” OT § HEIOCpeACTBeHHo noce I'-ro paynia, nan 0, eciu Takux payH0B He 6b110. Toraa
B IOJJIEPEBE BEPIINHBI Uy 41 OBLIN HA3BAHBI BCE CJIOBA, MPHYEM HCKJIIOUHTEIBHO B payHIaX, HAYAHAS C
I' + 1, m ux okazanocs posuo ¢ + 1 — 1’ - k; cnegosarenvuo, sz(vyi1) =c+1 -1k >c—1"-k. Cre-
JIOBATEJILHO, €CJIU ¢ CJIOB HA3BAaTh HEBO3MOYKHO, TO U BBIIIEONUCAHHDBIE YCIOBUS HE BBITOJHAIOTCA. Taxkum
06pa30oM, SKBUBAJIEHTHOCTD JJOKA3aHA.

Brimetokasanioe yTBepKICHIE Ta€T BO3MOKHOCTH OTBeYaTh Ha 3ampoc 3a O(|s|), Haxona MuHIMYM
u3 uncen sz(v;) — k- (i — 1) Ha myTu Crpokm S, 4TO, KOHEUHO, HejocrarodHo sddexrusao. OjHAKO
3aMeTuM, 410 $z(v;) = $z(vjt1) 7 0600 ¢, IpUYeM CTPOrOe HEPABEHCTBO BBIIOHIETCHA, TOJIBKO €CJIN
B BEPIIMHE ¥; 3aKAHINBAETCST HEKOTOPOE CJIOBO U /W TPOUCXOIUT OTBeTBIeHNEe. Takux coObITHIl HA Ty TH
ue 6osee 2./ SUMLEN (B poTUBHOM Cjlydae, CyMMapHas JJINHA CJIOB B CJI0OBAPE OKAXKeTCs OOJThINe, 4eM
SUMLEN , 9T0 IpOTUBOPEYUT YCIOBHUIO); CJIEOBATEIBHO, €CJIN [T KAXK IO BEPIIHHBI TPEINOICTHTAT
3apaHee CJIeYIONIYI0 BEPIIUHY ¢ OTBETBJIEHHEM (OTMETHM, 9TO OHA HE 3aBHCHT OT CAMOTO CI0BA §), TO
BpeMsi oTBeTa Ha 3ampoc cokparutest 10 O(V SUM LEN). Takum 06pa3oM, UTOr0Bast CJI0KHOCTD PEIICHsT
O(SUMLEN + Q- V/SUMLEN).

Pa306op 3apaun L. Banxaiiluve Touku

Kaxk u3BecTHO U3 MIKOJIBHON reOMeTprn, FreOMETPUIECKOe MHOKECTBO TOUEK, Hojiee OJIU3KUX K TOUKE P,
HEXKeJIN K TOYKE ¢, €CTh OTKPBITAA TMOJIYIIJIOCKOCTDL, TDAHUIA KOTOpOﬁ ABJIAETCA CEPEeANHHBIM MEPIIECHIUKY -
aspoM oTpeska pq. 3a O(n log n) MOKHO HANTH TepecedeHre STUX MOIYIIIOCKOCTEH U TPSIMOYTOJIBHUKA,
[IOCJIE YEr0 ¢ TOMOTIBI0 CKAHUPYIOTIIEH MPSMOIi JIETKO BBIYHUCIUTE st Kaxk goro mejioro x, 0 < ¢ < X, ana-
[a30H Y-0B, TAKUX, YTO TOUYKA (,Yy) JIEKHUT CTPOro BHyTpH. Takoe pemenne paboraer 3a O(n log n+ X).
O,Z[HaKO 9TOT AJITOPUTM ABJIACTCA HE CaMbIM IIPUATHBIM W IIPOCTHIM B PEAJIU3AINN.

Ha nam B3rss, 6osee npusiTHBIM SBJISETCS UCIOJb30BaHue Jjiepesa JIu-Hao. C ero momoIrsto Jierko
st Kaxxaoro & ot 0 g0 X walitu caMblii BBICOKUI ¥, TAKUX, 4TO (X, y) JI€KUT HA IPAHUIIE TTOJIYILIOCKOCTH,
“cMoTpdIeii BBEpX, a TaK2Ke CAMBII HU3KHUI i HA TPAHUIE [TOJIYILJIOCKOCTH, “CMOTPSIEl BHI3; 9T0 MOXKHO
caenarb 3a O(n log X). Ilocae sToro, oTBeT MOXKHO HailTH TpuBHAJBHBIM 00pazom 3a O(X), a obrmast
acmMOToTHKa Takoro perenus — O(n log X + X).

OTMmeTnM, 9TO peIleHne ¢ UCIOJb30BAHNEM TUIIOB JAHHBIX C IJIABAIONIEl TOYKOM, Hanomgobue double
nn maxe long double B C++ MOT/IM IPUBOAUTE K TOTEPE TOUYHOCTHA B OTBeTe. B cmiy aT0T0, peKOMEH-
JIYeTCsl BBITIOJIHATEH BCE BBIYUCJIEHUS B PaIlMOHAIbHON apudmeruke. OrpaHndeHus B 3ajatde 1mo100panbl
TaKUM 00PA30M, 9TO TIPU AKKYPATHON PeaTn3allii, JOCTATOIHO ObLIO XPAHUTD YUCAUTETb U 3HAMEHATE b
B Buge 64-OMTHLIX MEJILIX UHCE.
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