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Jlektima 18

IlapanaeabHble aJropuUTMbI

(Koncmnekt: K. OpJsioBa)

18.1 IlapajaagenbHble BbIUNCJIEHAS

Bsenem cienytoniue 0003HaMEHUS:

e ¢(n) — KOJMYECTBO TPOIECCOPOB,

e T(n) — Bpemsi paboTHhI,

e W(n) = c¢(n)T(n) — obuias padora.

Bamerum, UTO €CJIM Y HAC eCTh MPOrpaMMa, HalMCaHHas Jjis ¢(n) IpoIecco-
POB, TO MbI BCETJa CMOYKEM IEPEINUCATh €€ JIJIsi MEHBIIIEro KoJnvecTsa ¢1(n);
nosiydenHas niporpamma 6yzuer paborars Bpemst O(W(n)/ci1(n)).

Moenb BBIUHCIEHUI MOXKHO BHIOpaTh, HapuMep, Takyo: RAM-mamuna
¢ ¢(n) mporeccopaMu; y KaxKI0ro — OJHA M Ta, YK€ MPOrpaMMa; HYJIeBO pe-
TUCTD Y KaXKJIOTO CBOH (mepe HauaJoM pabOThl TaM 3aIlMCAH HOMEp IIPOIeC-
copa), ocrajbHble — obIre. Y HAC MOXKeT BO3HUKHYTh HPOOJeMa KOJLIU3HIA,
TO €CTh JBA MPOIECCOPA PEIAT OJJHOBPEMEHHO 3aIKMCATh JIAHHBbIE B OJUH Pe-
ructp. Ee MoxHO pemuthb aByMsi criocobamu:

® 3aIPETUTHh TaKUe IMPOTDAMBI;

® 3aIUCBHIBATH TO, YTO 3AMUCAJ IPONECCOD C OOJIBIIUM HOMEPOM.

18.2 JlocTm>KmMOCTEL B rpade

[Iycts A — maTpuna cMmexkaocT. Ecam MBI yMHOXKEM ee OyJeBCKH Ha cedd,
TO TIOJTy4uM Te pebpa, KOTOpble TOCTHKUMBI 3a 1Ba mmara. Ecan B matpuiy A
3alucCaTh Ha JUarOHaJlb €eJUHUYKHU, TO KBaJApaT JaCT HaM BEPIMTHUHBI, JOCTHU-
JKUMBIE 33, JIBA WM MeHee maros. Marpuiy A? ymuoxuM ee eme pa3 Ha cebs:
MbI TTOJIYyYUM BE€PHINHBI, JOCTU2KUMBIE 3a 4Y€ThIpE€ WJIN MEHee Iaros, U T. A.
WToro: HaM HY:KeH aJaroput™, Bo3soasimi A B (n — 1)-yio (uium 6obInyio)
crenenb. Byaem cumraTth!, uto n — 1 = 2.

LsIcno, uTo 3TO HECyIIECTBEHHO.
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n mpoueccopo caenanr cue geiictBo 3a O(log(n)) onepauumit Hax mar-
puniamu. Ho npousBesenne MaTpuil He eCTh djieMeHTapHas onepaius. [IycTb
MBI XOTHM yMHOXKHUTH MaTpuisl B u C', u3 OyneBo npoussegenue — D; Torma

n
di; = V by, A Ckj MOXKHO BBIUMCJIUTH CJIeJLyIOIIAM CHOCODOM:
k=1

bil VAN Ci1j big VAN Coj - .. bm N Cnj

N/ ... \/

ITpu srom Kakjblil U3 371eMEHTOB d;; Mbl BBIYHC/ISEM Ha cBoeM Habope
nponeccopos. 3a O(log(n)) onepaiuii u n® NPoIECCOPOB MBI MEPEMHONKUM
nBe marpuibl. Beero ske mbr yrpasumcs 3a spems O (log® n) u O(n*) nponec-
COPOB.

18.3 MakcuMaJIbHOE 10 BKJIIOUYEHNIO He3aBUCH-
MO€e MHOXKeCTBO

Ounpepenenne 18.1. V' C V — nezasucumoe muooicecmso B rpade (V. E),
ecmn Yu,v € V' {u,v} ¢ E.

Onpenenenne 18.2. O6o3naunm 4epes deg(v) crenenb (KOJIMYECTBO COCE-
Jieil) BEPIIUHBI .

Aaropurm.
Bxox: rpad G = (V, E).

Brixox: He3aBucruMOe MHOXKECTBO S.

Wunnuanuzanusa: S = ().
Ha xaxk10it nTepanuyu Mbl OyeM Jles1aTh Cieyolee.
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1. VveV:
ecan deg(v) = 0, To 106aBUTH v B S}
ecnu deg(v) # 0, To MOMeTHTD v ¢ BepoaTHOCTBIO 1/(2deg(v)).

2. Ve e E:
ecim 062 KOHIa pebpa € MOMEYeHbl, TO CHATH IIOMETKY C TOr0, y KOTO-
POTO CTEIeHb MEHBIIIE.

3. Bamuxarb B S BCe MOMEUYEHHbIE BEPIIUHBI.

4.V := V \ {S U cocenu Bepumn u3 S} (npu srom Hamo u E o6HOBUTH
COOTBETCTBEHHO).

[ToBTopsiTh 31U maru OyeM, 1Moka rpad He CTAHET IYCTHIM.

Ananu3 aaropurma. KoppekTHocTh anroputma oudeBuana. [llaru sToro
AJITOPUTMA MOYKHO BBITIOJIHATH MapaslIeJIbHO JIJIsT BCEX BEPINUH WIn pedep,
npu 5ToM (Ipu Pa3yMHON peasu3anuu) Ha OJMH miar OyJaer TPATUThCs Bpe-
mst O(logn). Ocraercst BBISICHHTD, CKOJIBKO Oy/IeT HTepANuii: eCIu HX TaKXKe
O(logn), TO MBI TIOJYYHIM UCKOMBIH «BBICTDBIH» MapaJJIeJbHbI aJITOPUTM.
B nanbmeitem 3ToT hakT He OyAET TOKA3aH TOJHOCTHIO; OMHAKO, Oy/IyT MpPHU-
B€JIEHBI COOOPaKeHNsI, MOITBEPKIAIOIIIE ITO WHTYUTUBHO.

Byznem HaswiBarTh BepiiuHy zopowed, ecam > 1/3 ee coceneit umeror cre-
IIeHb MEHBbIIYIO, Y€M CTEII€Hb 3TOM BEPIITUHDBI.

Jlemma 18.1. Ilyemv v — xopowas eepwuna. Toeda eeposmmocmsb, 4mo
0dun u3 ee cocedeti nomevern > 1 — e /6.

Joxasamenvcmeo. JleficTBUTENILHO, BEPOSTHOCTD, YTO 3TO He TaK, He Ipe-
Bocxomut (1 —1/2deg(v))%9®)/3 uaro, B cBOIO OUepes, He Gopme e~ /6. [

Jlemma 18.2. Bepoammuocmo chamusa nomemxu — He 6oaee 1/2.

/loxazameavcmeo. JlanHnasi BEPOSITHOCTh HE PEBOCXOIAT BEPOSITHOCTH TOTO,
YTO OMEYEH OJIUH U3 COCe/Ieil OOJIbINeli CTeleHn; YTo He MeHbIe, 4yeM deg(v)-
1/(2deg(v)), To ects 1/2. O

Caencrsue 18.1. Ecauv — zopowas, mo ¢ eepoammocmoto > (1—e 1/6)/2
xoma v 0dur u3 ee cocedetli nonadem 6 S.

Pebpo e Oyaem Ha3bIBATh LOpOwuM, €CJIA XOTs ObI OIMH U3 €r0 KOHIIOB —
XOPOIIHH.

Jlemma 18.3. Koauuvecmeo zopowux pebep > |E|/2.

/loxazameavcmeo. Hanpapum pebpa u3 BepIuH ¢ MEHbIIEH CTeleHbIo B Bep-
bl ¢ Gosibieii? (Tenephb Hamt rpad — OpUEHTHPOBAHHBIN; 1yCTh degy, (V)
1 degoy(v) — BXOJIHASI M BBIXOJHAS CTENEHU BEPIIMHBI U COOTBETCTBEHHO).

Yepesz E(V1, V) 0603HaunM KOJIMUIECTBO pebep, UIyIUX U3 BEPITHMH MHO-
’KecTBa Vi B BepIIMHBI MHOXKeCTBa Vo; IyCTh V, — MHOXKeCTBO BCeX XOPOIINX
BEpPIIKH, V} — MHOXKECTBO BCEX ILJIOXUX BEPIIHH.

2N xax yrommo a7t pebep, COeIMHSIONIAX BEpPITHHET OJMHAKOBOH CTETIeHM.
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2E(Vy, Vo) + E(Vy, V) + E(Vy, V) <
Y deg(v) €

v — IJI0Xast
3 Z (degout(v) — degin(v)) =
v — 1I0Xad
3(E(Vh, Vy) + E(Vy: Vb))

CokpaTuM HavaJI0 ¥ KOHEI[ 3TOT0 HepaBeHCTBa. VIToro, y Hac XopoImmx pedep
OoJibIlle, YeM ILJIOXHX, a 3HAYUT, UX OOJIbIIIE ITOJIOBUHBI. ]

Xopommx peGep GOJbIIe MOJOBHHBL; KaXKI0€ W3 HHUX IPONAAAET C BEPO-
arHocTbio > (1 — e /%) /2; 3HaumT, MaT. OXKMIAHME KOJUIECTBa MPOTABITAX
pebep > (1 — e /6)|E|/4. BoixoauT, 9To Ha KaKJ0# HTEPAIUH KOJHIECTBO
peGep CoKpamaeTcs B KOHCTAHTHOE YHCJIO Pa3’; 3HAYMT, aJrOPUTM OyJIeT co-
BEPIIATH JIMIIb JIOrapudMUUECKOe YUCJI0 UTepaIuii.

3¥Bbr, i B cpenEeM. T103TOMY MOCTEAYIOIME BEIBOJ TOKA3BIBACTCS He TaK TPOCTO.



