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[Mepen obCy>KOEHNEM K OCHOBHOIO» aNropuTMa BblYMCieHnst TabauL,
MapupyTusaunu (asroputma Tyara), NPEANOKUM peLieHne CMEXHO
3aJa4M — 3a7la41 BblYNCAEHUS BECOB ONTUMAJbHbIX NyTel Ans BCeX nap
BEPLUVIH: ANst KaXKAOW napbl BEPLUUH 3aaaHHOro rpada (s, d) BbIYUCANTL BeC
ONTUMANBLHOrO NyTW U3 S B d B 3TOM rpade

Obcyxpatowniics 3geck anroput™ Pnoiiga-Yopuenna — 3To
HepacnpeaenéHHbIi anropuTM peLleHnst 3Tol 3a4a4n, KOTopblii no3xe OyaeT
«YCOBEPLUEHCTBOBAH» 0 aAropuTMa MapuwpyTusauyun (T.e. OT BECOB A0
nyTel v OT HepacnpeAenEéHHOro 40 pacrnpenenéHHoro)
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Hano: B3BewweHHblii rpadp [ = (G, w), rae G = (V, E), He copepxxalynii
LUUKNOB OTPULIATENBHOIO Beca

TpebyeTtcs: ansa Ka>kaoil napel BepwiH S, d BbIYNCAUTL BeC pls, d]
ONTWMaNbHOro NyTW U3 s B d

» (ecnu d HeAOCTUXKUMO U3 S, TO OyAEM CUNTATb, HTO 3TOT BEC PABEH 00)

Bce BeplvHbI NyTW, KpOMe NepBOii 1 nocneaHeli, Ha30BEM
MPOMEXYTOUHbBIMY
[nst MHOXecTBa BepLunH W
» /-nyTéM HA30BEM MyTb, BCE MPOMEXYTOUHbIE BEPLUNHLI KOTOPOrO
npuHaanexxat MHoxecTy W

» W-pacctositmem p"V[s, d] mexay BeplwmHamu s n d Ha30BEM
Hammenbwnii Bec W-nytn n3 s 8 d

Bce onucanns n yTBep)xaeHuns, KacaroLmecs aaroputma
®noiiga-Yopiienna, hopMyanmpyoTcs Ans NPOU3BOJIbHONO B3BELLEHHOIO
rpacba [ yka3aHHOro Bbille BMAA
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Anroputm ®noliga-Yopluenna cnepsa Bbl4MCaseT Bce (-paccTosaHus u
3aTeM pacCLUMPSIET MHOXECTBO NMPOMEXYTOYHbIX BEPLUWNH, NOKa He byayT
NoCTpoOeHbl BCe V-paccTosiHus

Teopema (o W-nytsix). [Ons nobbix BEPLUNHbLI S 1 MHOXecTBa W/,
W C V, BepHo cinepyilouiee:

1. p"[s, s] = 0.

2. Ons nobon BepwinHbl d, OTIMYHORA OT S, BEPHO ClieayloLee:

2.1 Cywectsyet (-nytb u3 s B d & (s,d) € E.

2.2 Ecnm e = (s,d) € E, 10 0[5, d] = w(e), a unaue p’[s, d] = cc.
2.3 Ecom W = W U {v}, To BepHo cnepyiowee:

2.3.1 Mpocton W' -nyTb n3 s B d siBnsercsa nmbo \W/-nytém u3 s B d, nubo
nocsepoBartesibHbiM cuenaeHnem W-nytmmsa s v m W-nytm us v B d.
232 p"'[s. d] = min(p"[s, d], o [s. v] + p"[v. d]).

2.4 Jlroboii nyTb n3 s B d siBnsierca V/-nytém m3 s B d.
2.5 p[s,d] = p"][s, d].

0.3. 1. [lokazaTb 3Ty Teopemy
(1 Ans 3TOro peKoOMeHAyeTCsl UCMOIb30BaTh JIEMMY O MPOCThIX MyTsX)
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Ha Teopeme o W-nyTsax octosaH anroputm Pnoiga-Yopluenna:
1. W.=0;

2. Onsa kaxpoii napsl (s, d) € V2
2.1 Ecm s =d:
2.1.1 r[s, d]:=0;
2.2 Ecm (s, d) € E:
2.2.1 r[s,d]:==w(s, d);
2.3 WNnave:
2.3.1 r[s, d]:=0o0;

3. MNoka W # V:

3.1 MpoussonbHo BoIGpaTh v € V' \ W (onopHyto BepLimnHy)
3.2 [ins kaxgoii napel (s, d) € V2

3.2.1 r[s,d]:==min(r[s, d], r[s, v] + r[v, d]);
33 W:=Wu{v}

4. BblgaTb OTBET: p=r
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Teopema (koppekTHOCTb). [ns oTBETA P, Bbl4ABAEMOro ajirOPMTMOM
®noiipa-Yoplenna, n nobbix BepwnH s, d 3Ha4yeHue p[s, d| — 3ato Bec
ONTUMAJILHOIO NMyTN M3 S B d

HokazaTtenbcTBo. [1o Teopeme o W-nyTax:
» B (2) ycTaHaBAMBAOTCS 3HAYeHUs r = p® COrNacHO nNyHkTam 2.1 n 2.2
TeopeMbl
» 5 (3) nponcxoanT nepecyéT 3HaveHuit r = "V — r = oWV cornacro
NyHKTY 2.3.2 TeopeMbl

» B (4) BblAAETCA OTBET COMACHO MyHKTY 2.5 TeopeMbl ¥

Teopema (cnoxHocts). Anroputmom Pnoiipa-Yopuienna
BbinonHsietcss O(n°) pelicTBuiA (NpncBamBaHnii  NPOBEPOK YCJIOBMIA),
rae n=|V|

JlokazaTenbCTBO.

B unkne (3) BbiNOAHAETCA N UTepaunii, n B kaxgol ntepaunn — O(n?)
AelicTBuMiA, a 3HaYMT, CymMMapHo no Bcem uTepaumam — O(n3) peiicTeuii

B ocTanbHOl YyacTu anropntMa BbINOJHSAETCS MO NOPSAAKY MeHblUe AelicTBuiA
(8 (1) — ogHo, B (2) — ©(n?)) V¥
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