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1. Obmue TpUHIHITET JHHAMUKH.
1.1) T'pad cocrosiamii. I[I9Th OCHOBHBIX MyHKTOB JMHAMUKH

1.1.1) Cocrostane nuHaMuKH: napaMeTp(bl), OTHO3HAYHO 3aIA0IIHEe MO13a1aTy.
1.1.2) Buavuenust HAYAIBHBIX COCTOSHHUIA.
1.1.3) Tlepexompt Mezkty cocrosiHusIME: HOPMYJIa Mepecyéra.
1.1.4) Tlopsiaok nepecuéra.

1.1.5) TTonoxkeHwe oTBeTa Ha 3a7a4y: HHOT/IA 9TO CYMMa WJIH, HATPUMEP, MaKCHMYM
A3 3HAYCHUH HECKOJBKHUX COCTOSAHUMN.

1.2) Junamuka Buepe u JuHamuka nazaj( Hucxopsinee 1 Bocxosinee IHHAMIYECKOE
IPOrPAMMEDOBAHHE).

Hucxongamee nuraMmaeckoe MporpaMMUPOBAHKE: 338498 PA30MBAETCA HA ITOI331a91
MEHBIIEr0 pa3Mepa, OHM PEHIaoTCd U 3aTeM KOMOMHUPYIOTCH JIJId PeIleHHd MCXOIHOM
sagaun. cnonb3yercs 3alloOMUHAHTE I8 PEelIeHni JacTO BCTPEYaIOmUXCd MOI3a1aM.

Bocxopsinee ajuHaMudecKoe mporpaMMEPOBAHEE: BCE IOI331a49d, KOTOPHIE BIIOCJIE/I-
CTBUM TOHAI00ATCS JJIsl PEITeHUs] UCXOAHON 3a/aun MPOCYUTHIBAIOTCS 3apaHee W 3aTeM
UCIIOJB3YIOTCA JIJIsd TOCTPOCHHS PEIIeHUd UCXOJHON 3a/[add. DTOT CIIOCOO JIydlle HHC-
XOIAIIEr0 HPOrPAMMUPOBAHMSA B CMBICIE pa3Mepa HeOOXOIUMOIO CTeKa M KOJIMIeCTBA
BBI30Ba (DYHKIINH, HO HHOTIA OBIBAET HEJIEIKO 3apaHee BBISICHUTD, PEIleHre KAKUX II0-
3a/1a9 HaM 1OTpedyeTcsl B JajibHeeM.

1.3) IlpaBusibHBIH TOAG0D ApryMEHTOB U 3HAYEHUsI THHAMUKH.

BazkHO OTJIMYaThL apryMeHTHI U IepecYduThiBaeMoe 3HadeHue auHaMuKu. CoBceM He
BCerJa nepecuer TUHAMHUKHU sIBJISETCS OTBETOM Ha 3aJa49y: OBIBAET, UTO HCKOMOE 3Have-
HHE HYZKHO 33/1aTh B KQ4eCTBE apryMeHTa JiJisd JIYYIIero nepecyera.

2. JlnnamMuka 10 MOJJePEBbIM

2.1) Obimast mocTaHOBKA 3a,/1a4.

[TapaMeTpoM COCTOSHUS AMHAMUKH II0 IIOJLIePeBbAM 00BIYHO OLIBAET BepIlUHA, 000-
3HAYAOIAs 110/11ePEeB0, B KOTOPOM 3Ta BEPIIUHA — KOpeHb. JIjis 1moJydyeHus 3HaYeHUs]
TeKyLueFO COCTOAHUA O6quHO Hy)KHO 3HATh pe3yﬂbTaTbI BCEX CBOUX ,ZLeTeI';I. qa]l[e BCero
peaIM3yIoT JIEHUBO — MPOCTO TTUIIYT TOUCK B TJIyOMHY W3 KOPHS JIEpeBa.

[IycTh 3amano jpepeBo KopHeBoe T Ha n BepmuHax. I[logBecum T 3a Kakyio-HHOYIb
sepiuny 7. O6o3nadum Ch(x) Kak MHOXKeCTBO cbiHOBel Bepumubl T. A lca(u,v) — 310

caMblil JaJIEKuil OT KOpHSA OOIIUIi NPeIOK BEPIIUH U U V.

2.2) Ilpumep 3agaqu: Cymma JJInH BeeX myTeil B Jepese.
[Iycth P nyTh B JAepeBe MexK1y BepimmHaMu v B v. CyIIecTBYIOT 2 CIydasi:

1) lea(u,v) € {u,v}



2) lea(u,v) ¢ {u,v}, rorga P MOKHO pa30bUTh Ha 2 Y4aCTH, KaXK1asi H3 KOTOPBIX HMeeT
HepPBLIA BUA.

Sy — pa3Mep ToJjIepeBa u.
d, — cymMMa IJIUH BCeX IIyTeil MeXK/Iy 1 U BepIIMHAMHU B IIOJJIEPEBE U.
7w — CYMMA JIJIMH BCeX IyTeil Mexk/y BepmuHamu a u b, ijis Koropbix lca(a,b) = u.

Ecymm Bepruna u juct, 10 s, = 1 u d, = r, = 0,
B IIPOTUBHOM CJIydae:

Su=14+ > s
veCh(u)

dy= >, (dy+8,)=s.—14+ > d,
veCh(u) veCh(u)

Ty = dy + Z (Sv(dw + 50)) = dy + Z Su(dy — (dy + 54)) =
v,wegh(u) veCh(u)

=duySu— Y, Suldy+sy)
veCh(u)

OTtBerom Oyaer i .. Bpems paboTsl O(i |Ch(u)]) = O(n).
u=1 u=1

AlbTepHATHBHOE pelleHue: sl KayKI0ro pedpa MBI MOXKEM IOCYHUTATh CKOJIBKO pa3
OHO BOHJET B CyMMY. DTO KOJUYECTBO BEPIIUH CJIeBa, YMHOXKEHHOE HA KOJHIECTBO Bep-
IAH CIIPaBa.

2.3%) Ipumep 3amaqn: 3a1a9a 0 BEPITHHHOM TOKPHITHH B CJY4Yae JTePEBhER.

BepruaHoe mokpeiTHe 71 HeopueHTuposanHoro rpada G = (V, E) 370 MHOXKeCTBO
ero BepIIuH S, TaKoe UTO, V KaxKJaoro pedpa rpada Xord Obl OJUH U3 KOHIIOB BXOJIUT B
S. Pe]l[eHI/Ie B CJly4dae AepeBbeB COCTOUT B IPUMEHCHUEC JUHAMUKHA 110 HOAACPEBbAM.

(y,0 — Pa3Mep MUHUMAaJ/IbLHOTO BEPHIMHHOTO MOKPBITHA NOJJiepeBa ¢ KOPHEM B BepIIHHEe
U CpeJid BCeX MOKPBITHH, copepKaliuX BepIInHY U.

(y,1 — PA3MEPp MUHAMAJIBLHOTO BePIIMHHOIO NOKPBITHA IIOAAePEBa ¢ KOPHEM B BePIIIHHE
U Cpeiu BCeX MOKPBITHH, HE COJIepZKAITUX BEPITUHY U.

Ecsm Bepmmna u ancT, 10 a0 = 0 1 a1 = 1,
B IPOTUBHOM CJIyUae:

Ay o = Z Ay .1

veCh(u)

ay1 =1+ >, min(a,e,ay1)
veECh(u)

Orserom Oyaer min(a, o, a,1). Bpems padorst O() ) |Ch(u)|) = O(n).
u=1

3. CrapgapTHble 33/1a4d Ha JUHAMEKY.

3.1) HBIL HOIL



Hawubosbimrast Bo3pacraroniast 1o (I10C/ e 10BaTeJIbHOCTD: /laHa 110C/1e/10BaTeIbHOCTD A1, ..., (.
Tpebyercst HaiiTH ee BO3paCTAOINIYIO MOAIOCIEI0BATEIbHOCTD HANOOIbINNEH AJINHBI.

d; — nnuHa HambOJIbIIEH BO3pacCTAIONIel IO/III0C/Ie0BATEeIbHOCTH, OKAHINBAIOIIEHCs
B dJIeMeHTe ¢ mHIeKcoM . g ymobcTBa, OyaeM cUMTaTh, 4TO: g = —o0 U dy = 0.
Torma:

di =1+ max d;

7=0,...,i—1
aljl<ali]

Byuem cunrars d; ciesa naunpaso. Oreer: max d;. Bpemsa paborer O(n?).
1<i<n

Haubop1asg o01mas moamocae10BaTeIbHOCTD: JJaHbl IBe TOCAeJ0BATEIbHOCTH A1, ..., Ay
u by, ..., b,,. Tpedyercsa HaliTn UX HAUOOJIBIIYIO OOIIYIO IMOIIOCIEI0BATEILHOCTD.

fi; — AnuHa HambosIbIIel obIell MOAIIOC e 0BATeIPHOCTH IPeUKCOB ¢ 1 b, IIUHEL §
U j COOTBETCBEHHO.

Joj = Jio=0
fij =1+ fi_1,j-1 ecan afi] = b[j]
fi; = max(fi_1j, fij—1) ecan ali] # bj]

Orset: f, . Bpems paborsr: O(nm).

3.2*) HBII 3a O(N log N)

d; — 9HCJI0, HA KOTOPOE OKAHIMBACTCSI BO3PACTAIONIAST TO/IOCICI0BATEIBHOCTD JITHHBL
i (a ec/M TAKUX YUCEJ HECKOJIBKO — TO HAMMEHBIEE U3 HUX).

M3ragagpHO MBI moaraem dyg = —00, a BCe OCTaJbHbIE deMeHThl d; = 00. Cunrarh
3Ty JUHAMHUKY MBI OYIEeM IOCTEeIeHHO, 0OpaboTaB YUCIO a1, 3aTE€M dg, H T.]I.

I1a 06paboTKu dncaa a;, HaiijeM HauMeHbIIee 9HCI0 j, IS KOTOPOTO BBIIOJIHSIETCS
a; < d; u mocraBum d; = a;.

BamMerum, 9T0 B J11000it MOMeHT BpemeHHu d;_1 < d;,; 1 < i < m, W 5T0 03HAYAELT, UTO
HOCﬂeﬂHHﬁﬁHHH‘NKDKHO,HGH&TB 6HHﬂIHHﬂMﬁHOHCKOM.

Orger: max i. Bpema paGorsr: 6e3 6umaproro noucka O(n?), ¢ 6GHHAPHBIM MOMCKOM
dkon
O(nlogn).

3.3) Tlpumep 3a/1auu Ha PIOK3aK: JIaHa OYepejib, HO HEKOTOPbIe JIIOJIU He 3HAIOT, 38 KeM
OHHU CTOSAT(TaKUM 0Opa3oM, 0Yepe/ib pazbuBaeTcs Ha nenovkn). TpeGyercst 171s1 KOHKpeT-
HOTO YeJOBEeKa OIPeIeTUTh BCe BO3MOXKHBIE BAPUAHTHI, KOTJIa OH CTAHET IEePBBIM.

JLng nadajia HyKHO nepedparb BCe BapUaHThl MEPECTAHOBOK 3TOH nernouku. Todnee,
HaC UHTEepeCcyeT JIUIIb KOJUYECTBO Y€JI0BEK IIepel HellOYKOMi, B KOTOPOH CTOUT HAIIl Z-bli

qeJIOBeK.

9TO BCE 3TU BAPUAHTHI CUUTAIOTCS C MOMOIIBIO PIOK3aka. Beé, 4To moToMm octaeTcst —
K BO3MOKHBIM 3HA4YeHUsAM J00aBUTH HOPSI0K HAIIEIO Y€JI0BEKa B OUEPe/IH.



4. JInHaMuKa Ha MOJA0TPE3KaX

4.1) Ofmast TOCTAHOBKA W MPHHIIUI PEIIeHUs 33 Ia4H.

9TO Kaacc JUHAMUKH, B KOTOPOM COCTOSHHE — 3TO T'PAHUNBI MOAOTPE3Ka KaKOTO-
HI/I6yﬂb MaCCHuBa. CyTb B TOM, LITO6bI OJACYUTATh OTBETHI JJIdAd I10A3aJa4, OCHOBbIBAIO-
IIXCS HA BCEX BO3MOXKHBIX MOI0TPE3Kax Halrero mMaccupa. OObIYHO mepeduparTcss OHH
B TIOpsJIKE YBEJWYEHUs JIJIMHBI, U MEePecuYeéT OCHOBBIBAETCS, COOTBETCTBEHHO Ha DoJiee
KOPOTKHX OTPEe3KaX.

4.2) Ilpumep 3aja4u: MOCYUTATH KOJIUIECTBO IIOIIAJUH/IPOMOB.
Jlana crpoka s jjimabl n. Tpedyercd MOCYUTATH KOJUYECTBO TOINAIUIPOMOB ITOM
CTPOKH.

Pij — KOJIMYECTBO MOANAJHHIPOMOB MOACTPOKH s[i...j| (i < 7).

pii=11<i1<n
Piiv1 =2+ [s[i]=sli+1],1<i<n
Pij = Pi+1j + Pij—1 — Pir1—1 + [s[i] = s[]](pir1 -1 +1)

re [yTBepx neHue| onpeesercs Kak 1, eciau yTBepKIeHne CTUHHO, U () B TPOTHBHOM
caydae.

Otget: p;,,. Bpema padoro: O(n?).

4.3) Tlpumep 3agaum: JaHa MOCJTEI0BATETHLHOCTH OYKB, KOTOpasl SIBJISIETCST 0OXOI0M
KaKOro-To JiepeBa(canraeM, 9To Ha pebpax JepeBa 3amucanbl Oyksbl). OOGX01M0M cunTa-
eM peKyPCHUBHBIH IIPOXO0J, IO BEPIIMHAM W3 KOPHS JI€PeBa, KOTOPbBII IIOCTOSTHHO UJIET B
"camyto JieByto " Hemocerenny o BepmHy. [locunTaTsh KOJIMIeCcTBO BOSMOYKHBIX J€PEBHEB.

[Ipumep /s MOHUMAHUS:

Crpoke ABBA coorsercrByer TobKO 01HO aepeBo(U3 Tpex BepimH, pebpa wuyT
JpyT 3a apyrom u3 KopHs). A crpoke AAAA — nBa nepesa.

Toria orBeToM Ha 3a1a4y OyaeT

pii1 = 1,1 < i <n (Ilycroe momaepeso)

pz,i:071<i<n

Pivsr = lsli] = sli + 1]}, 1
[i

piy = 2. [slil = sljli(d

1<t<j

<1
+ Ht— 1] d[t +1][5])

Otser: p;,. Bpems padore:: O(n?).



