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(ABTop 3amauu — Kuwndep M.H.)

[TogcunTaem KoJmuecTBO KOH(ET, KOTOPOE IOJIKHO OBITH OJHMHAKOBBIM B KAasKIOM KOPOOKe.
Jliisa sToro maimém o0lmee KOJIMUECTBO KOHQET BO BCeX KOPOOKaX sum = a1+ az + ... t an 1
pasmesimM Ha YHMCIIo KopoOok n. Eciu smavenme sToro cpedre2o apugpmemuyuecko2o — I1eJIoe,
TO €CThb OCTATOK OT JeJICHHs Sum Ha n paBeH HyJo, To KaplcoHy Hmuero chemaTh U Iepe-
KJIaIBIBaTh He mpuaércsa. B obmieMm ciydae, octaTok eat = sum mod n OIpemesIsieT UMCIIO
KoH(eT, KoTopoe HyHO cbecTb Kapicony. Temeps ocrasimecs KOHQETH MOMKHO Pa3JIOKUTh
IIOPOBHY Me:kIy KopoOkamu. [J1s1 aToro M3 Kaskmoil KOpOOKH, Iie YMCJIO0 KOH(eT a; 00JIbIie
cpemHero apudMeTHIecKoro mean = sum div n, Hy»KHO IIePeJIOMKUTD a; — mean KOHQeT B Ko-
POOKM ¢ MeHBIINM YrcaoM KoHdeT. O0Imee YnciIo ImepeKIaablBaeMbIX KOH(QET PaABHO CyMMe
II0 BCEM TAKUM I.

[IpuBeném ocHOBHOI pparMeHT Koma Ha a3bike Pascal:

eat := sum mod n;
mean := sum div n;

sum = 0;
for i :=1tondo
if ali] > mean then Inc(sum, a[i] — mean);

write(eat,' ', sum — eat);

(Astop 3amaun — Kunoep M.H.)

Bce umcita kaskmoro Habopa 0TCOpTUPYEM IO Bo3pacTaHuio. Terephb 0CTaI0Ch IIPOBEPUTH, UTO
KaskJ10e YMCJI0 Habopa He MeHbIIle CYMMBI BCeX IIPeIbIAyIuX. Kcean aTo ycIoBre BBIITOTHSIET-
cs 71T Beex k umcest Habopa (KpoMe IIepBOT0), BEIBOUM YES; MHaUe — BBEIBOJIUM NO.

O1eHUM CJIOKHOCTH 9TOr0 asiroputrma. JIJiss copTHpoBKM MaccuBa U3 k 9JI€MEHTOB IIOHAJO-
ourca O(k logk) omeparmuii, 1j1s IPOBEPKY «IIPOYHOCTH» IITabesida Hy:xHO eire O(k) omepaiiuii.
JlecTBUTEIbHO, KOTIA IIPOBEPSIETCS YCJIOBHE (IIPOYHOCTH» [IJIS OYEPEeIHOTO UKC/Ia
weight[i + 1] mabopa, HaM HYXHO BBIUHCIHUTHE CyMMY Sum[i] BCeX CTOSINUX CJIEBA OT
weight[i + 1] uwnces, mpuuém sum|[i] IoJIydaeTcsa M3 IIPEOLIOYINEr0 3HAYEHHE CYMMEI
sum[i — 1] mobaBIeHNEM eTUHCTBEHHOIO ciaaraemoro weight[i]. 3Hauur, 1 IpoBEepPKU yCIIO-
Busg sumli] < weight[i + 1] Ha odepemHOM Iare IIOTPeOyeTcsa BCEro ABE IOIIOJIHHTEJILHEIE
omeparuu. [losToMy mpoBepka mpodHOCTH IrTadesist (IIocje COPTUPOBKH YKCEN) IIoTpedyer
eme O(k) omepammii. Ilockonpky Tarkmx HaO0poB n, o0IIAA CJIOMKHOCTH AJTOPHATMA

O(n - k logk).
[IpuBeném ocHOBHO pparmMeHT Koma Ha s3bike Pascal:

flag = true;
sum = weight[1];
for i:=2to k do
if weight[i] < sum then begin
flag := false; break;
end
else Inc(sum, weight[i]);

if flag then writeln('yes') else writeln('no');
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[Ipe:xme Bcero, orMeTHM, YTO HA JIIOOOM IIare cpedy Yrcesl POBHO OOHO HeuéTHoe. Buauase
— oro umcsio 1. Ha odepensom miare BerauTaioTca b0 OBa YETHBIX YMCIIA, JIUO0 YETHOE U
HEUETHOE UMCJIA, TAK YTO KOJIMUECTBO HEUETHBIX CHOBA OCTAETCS IIPEKHUM (M PABHBIM OHO-
Mmy). [loaTomy mociieqHee ocTaBImeecs YUCJIO Bcerga OyaeT HEeYETHBIM. 3HAUHUT, eCJIU Tpedye-
MOe YMCJIO K — YéTHOe, BRIBOIUM —1.

[Toxaskem Terepsb, KaK IIOJIYIUTD J17000€e HeuémHuoe Yucyo k < 27,

[Ipenmososxmm, YTO MBI YK€ yMeeM II0JIydaThb 8ce HeuémHbie k < 2"~ ¢ IOMOIIbIo umces 1, 2,
22, ..., 2" W ImycTh Telepb 3agaHd Habop 1, 2, 22, ..., 271, 2" PaccMOTpUM HEUYETHBIE YHCIA B
IIPOMEKYTEe OT 1 10 2", OTMeTHUM ero CepequHy — Yncao 2" 1.

Ecnu sagmammoe HeuéTHOE k < 27!, TO II0 IPEIIOJIOMKEHHII0 €r0 MOKHO II0JIyIUTh C IIOMOIIIBIO
umcen 1, 2, 22, ..., 2"-1, Ho Torma ero Mo<HO IOJIYYUTD 1 C IIOMOIIIBIO MCXOTHOro Habopa 1, 2,
22, ..., 21 27, Jlj1s1 9TOrO OOCTATOYHO HAa IIEPBOM IIIare 3aMeHHUTH IIapy umcesa 2"~ ! m 2" ux
pas3HOCThIO, paBHOM 2" — 27~1 = 2"~ 1y MBI BHOBb IIPUXOOUM K Habopy 1, 2, 22, ..., 2", u3
KOTOPOI'0 YHCJIO K yiKe II0JIyIaeTCs.

Ecnu sxe meuérnoe k > 271, To 3aMeHHM ero Ha 4ucio k' = 2" — k < 2"~ !, koTopoe — OIIATH 3Ke
II0 IPEOIIOJIOMEHNI0 — MOKHO IOJYYMTL M3 Habopa 1, 2, 22, ..., 271, IlosToMy cHauaja c
momMotibio (n — 1) omepaliuii BEIYMTAHUSA TIOJydaeM 4ducao k' = 2" — k, a 3aTeM TocaegHeH
omepalimeil 3aMeHsieM Imapy urcesa 2" u k' ux pasHocTeio 2" — k' = 2" — (2" — k) = k.

Ocraoch IIPaBUIBHO PEaIN30BATh YKA3AHHBIM aJITOPUTM. ITO MOKHO CHE/IaTh, HAIIPHUMED, C
IIOMOIIIBI0 CTEKA.

(Astop samaun — Kunoep M.H.)

Permrenne 3amaun ocHOBaHO Ha MCIIOJIB30BAHNN JUHAMUIIECKOTO IIPOrPAMMUPOBAHHI.

[Iycte m[n] — KomMYecTBO MPaBMJIBHBIX CKOOOYHBIX IIOCJIEIOBATEILHOCTEH, COMEPIKRAIINX 7
nap cxobok. IIporaBosibHAsS HIpaBUIbHAS IIOCJIEN0BATEIFHOCTh CKOOOK IJIMHEI 271 II0JIYYaeTCs
o ripaButy (ST), mpuuém S u T'— mIpaBUIBHBIE TIOCJIEOBATEIHHOCTH.

Ecim S — mycrast ctpoka, To IIpaBHJIbHASI CKOOOYHAS II0CJIEI0BATEIBHOCTH I COCTOUT U3
(n—1) map cxobor. KommuecTBo CKOOOUHBIX IIOC/IEHOBATEILHOCTEM OTOTO THMA, OYEBHIHO,
pasuo m[n — 1].

[Iycts Temeps S — Hemycrast cTpoKa W comeps:kut k > 1 map ckobok. Ctpoka S o0s13aTe1bHO
HAYHMHAETCA C OTKPBIBAIOIIENCA CKOOKH «(«, KOTOPOM COOTBETCTBYET HEKOTOPAsS 3aKpPBLIBAIO-
1ascs CKooka «)». Mesxay sTUMH CKOOKAMM PAaCIIOJIOMKeHA MPaBUJIBHAS CKOOOYHASA II0CJIEIO-
BaTeJbHOCTh U3 (k — 1) map cKoOok; ux KoamuecTtBo paBHo m[k — 1]. Ilocie crpoxm S 3ammca-
HA IpaBHJIbHAA CKOOOUYHAA IociaemoBaTesabHocTel 1" m3 n— k — 1 map ckoOok. (3meck MBI
VUIM Tapy BHEIIHMX CKoOok B mcxomgHoil crpoke (S7T).) KommuectBo crpox 71 pasHO
mn—k—1]. Ilo mpaBuiy mpoms3BemeHHs OO0Illee UHCIO BCEX TAKMX KOMOWHAIIMMI PAaBHO
mlk—1] - m[n—-k—-1]. Cymmupysas mo Bcem k£ or 1 mo n—1, HOJIYyYHMM OKOHYATEIHHYIO
dopmyy niist mogcuera unces mlnl:

m[n]:m[n—1]+n2m[k—1]-m[n—k—l],

¢ mavaabubeiM yeaoBueM m[0] = 1. Ilockonbky umciaa m[n] pacTyT JOCTATOYHO OBICTPO, BHI-
YHCJICHHS 110 9TOM (popMyJIe Hy»KHO JejiaTh 1o Momymo (109 + 9).
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MaremaTudeckas popMyJITUPOBKA 3a7aYU BBITJISIUT CJIEAYIOIINM 00pa3oM.

Jlam HeopmeHTHpOBaHHBIN rpad. Tpebyercsa HalT Takoil ero moarpad), KOTOPHIHM COMEPIKUT
HauMeHbIIlee YHCJI0 PEOep W B KOTOPOM BCe €T0 BEePIIHUHBI, JOCTUKUMEBIE 00 yIaaeHus pedep,
0CTAIOTCS JOCTUKUMBIMU U IT0CJIE YIAJeHUS INITHUX» PEOeD.

fAcHo, uTo BepiuHEI rpada pasdbMBAOTCA HA HECKOJIBKO IPYIIN TAK, YTO M3 JII000M BEPIIMHEI
OJTHOM TPYIIIBI MOYKHO IIOTACTH B JIFOOYIO IPYTYIO BEPIIUHY 9TOH TPYIIIEL, ¥ MEKIY PA3HBIMU
rPYyIIaMy MyTH He cyllecTByeT. Takas rpymia BepIInH HA3LIBAETCA KOMNOHEHMOL C8A3HO-
cmu. Y uCX0omgHOro rpada MoKeT ObIThb, KOHEYHO, HeCKOJIbKO TaKux KoMioHeHT. [locie yma-
JIeHusI pébep B KaskI0M KOMIIOHEHTE CBSI3HOCTU He JOJIMKHO OBITh IIMKJIOB, MHAYE MOXKHO OY-
IeT yOAJIATh IO KpaiHel Mepe elré ogHO pedpo ¢ COXpaHEeHHEM YCJIOBHUS IOCTHUKHMOCTI.
Cassublii rpad 6e3 IMMKJIOB HA3LIBAETCSI 0epesoM, a UX COBOKYITHOCTD — JIECOM.

Takum o0pas3oM, 3aJada CBOOUTCS K IIOCTPOEHUIO /IS KAMKI0N KOMIIOHEHTHI CBS3HOCTH COOT-
BETCTBYIOILIETO JepeBa, KOTOPOe COeNUHSIET BCe BEPIIMHLI 3TOM KOMIIOHEHTHI. Taxoe mepeso
HA3BIBACTCS MUHUMATIBHBLM OCMOBOM.

Jliisa permennsa mog3agavn 1 MogxXomAT mepeOopHEIe aJIrOPUTMEI.

Jist pemrenna mog3agad 2 ¥ 3 MOMKHO BOCIOJIB30BaThesa ajiropurMoM Kpyckamna myis mocTpo-
eHUS MUHMMAJILHOI'O OCTOBHOI'O JepeBa.

Bruauasie kasgayo BepIIMHY M3 OJHOM KOMIIOHEHTHI IIOMEIaeM B CBOE [IepeBO, a 3aTeM CO-
eIUHSIEM 9TH JepeBbs, 00beIUHAS Ha KaKIOM UTepalliu JBa JepeBa HeKoTOpBEIM pedopoM. B
mpoilecce 00beINHEHNS IepeOuparTcsa Bce pédpa OT IIePBOTOo 10 IIOCIETHEro, U €C/Ih Y TEeKY-
1mero pedpa ero KOHIILI IPUHALIEKAT PASHLIM HOONEePEeBhIM, 3TH HOIIePeBhI 00beINHIIOT-
cd, a pedpo mobasiserca K orsery. Ilo oxoHuaHMy mepebopa Becex pébep Bce BEPIIMHBI OKAa-
SKYTCS IIPUHAIICHKAIINMU OOHOMY OCTOBY, M OTBET IIOJIyUeH.

IIpocreiimas peanusaiys 9Toro ajaropurma uMmeer acuMmiaTorury O(m?). Mcmons3ys cTpyk-
TYypy JAHHBIX «CHCTEeMa HellepeceKaloIUXCd MHOKECTB», MOKHO IIOJIYYUTEL 0oJiee OBICTPYIO
peanusaruio asroputMa Kpyckasa ¢ acumnroruroit O(n + m). Bosee moapobHO 1mo3HAaKO-
MHTBCA C JETAJAMH 9TOM PeaM3allMi W CTPYKTYPOM JAHHBIX «CHCTEMA HellepeCceKAaIOIIUXCs
MHOKECTB» MOKHO Ha camTe:

http://e-maxx.ru/algo/mst kruskal with dsu

IIpeocedamens sciopu M.U. Kundep
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