#2145 B3 Y H T B % % T Vol.21 No.3

1999 £ 5 H JOURNAL OF ELECTRONICS May 1999

I AEF 485 &t EMEHREE ] £
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W F  FCERAEFORE (factoring) HMFEHHRENBEGBRYE (FEABRERE
HEAAENEMERHER) . RITESFNTES R MEARITEREH TR RE
{#iiEak (Reliability-Preserving Reduction) —-PEEfTA PO MM N, b6 b,

B — BT EEE (factoring algorithm) . AT RIENFHBMME, ZREREN TR

fl.
MR MEBETTREE HEOEEs, TRERPER
S TP39

1B 7

M 286 T SRAE R TH AL RSB 5 MR T ITINEE S, USRI T ZME
W, ELBUST ALHREMRE Y. # ¢ = (V. B) B— MM SR RBBF MR,
s B GH—THENEAHAIRG. BT HERIE G=(V.E) ZERRERS s EXH T
REBEFFLE (RC-FILE) , B G, = (V,E, o) #mR. G, WREAFITRERETENARA s 3
FAREASENZTERNYEE, A R(G,) £xR. Ball fil Provanl £ —MtHEE
RC-F 45 YRR M) 300E, FHERE TR — M8 RC-MERRE F T REREZ—T NP-H
HERE. XBEREST— N RC-F G, , RAMENREEWRITHE R(G.) (IERE. TER
TN ZFERE, B ENEREVEZEREAMENERY. B ER,, FENE
ZAUER/D, MEMHEST 0, BIAE RC-FER, ERE— RN EEE.

AT FIAT REH A FERIEIER, SIETH M TRERPER, BLT —
AN, EAETFS BT REN - R(G,) MEATHEE., BRSO H R RE

EFFE&LRFE. I TRENRE, X RSN HE, KA RENERITRHTERA
g STTRAAE, BERUAMET GHROFMLRE, BE&LTRESFHFL
HFE 4, BRAEE R LT T S R B R ET R

2 ®E.WEE. B

EX

o R RC-M&E: (L& — P85 AR FILE.

o [k RC-M4%: RAEEANEZG—THES S8 RC ML,

o 2(1)- A EEA 2(1) 438 (neighbor) BIEE K.

o A () B8R —PMEE v BB SR v A () 8, WMREFE—FN wv) F
v(w) BYH.

o 1- A 4738 5 (in (out)-neighbor) : $&51FH — M ASHE RIS &,
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o O-HH4RH R BAT MBS R,

sRISHA w HEAH R v ZENFEHEMAR v M o9 (WRENFEE), v
vtE, 855 o EENIMIES v B

5

Gy: B G ERBI—T RC-F%. (v.w): ~HFAEH o BAIGH widill. Go*re: B
Eh e W—THRAHFEADT—TIHE, G, —e(Go+e): TG, FHE B iHe. pilg):
FREISA i URE (RTRE) . Ni(v) (No(v) - BEFR v A () S a8
. Elv): AFEENGES v HOTERNAKS. Q, Q. TEERPERORET.
L{G.) » AF4@EEitH RG,) FrEgniE Rt S g, o — 53

B#if

(WG, =(V.E,s) EHHE.

(2) 3B RC-PI4REE ZiE1THY, BlE RARN. S&ANKREERCHY, BE s
SERY.
(3) B RC-M4% G, WA TTRENE X, S A0ERERE G, EE. TE,
G, FARLBF AT RS A R(G,) = []ev P - R(GY), ME G, &R G, B G, IBIER
MREZTTH. HTFXTER, TERIMUESRET4E S RETH RC- .

3 HEMRIFER (FE) hdEl

WEXECEUH, BFARrERit RN R Ak 57 | s
EFRETHYARFEE (1) XFETTREHH

R(G) = p.R{G=¢e) +g.R{G — ). {1)

XA R B — B IIRRIR, KR AR RERNFEG, HagaxrnEHEFElRE
R L, HERR R (F4ePE) e T A A AR AR R T 48T E 74 4.
WERITE—THBMERS—FFTRFIROOMESTRRE, B, BENERE
T B R, SRR i EH R SRR L. ATRMMLE, %55,
ELHETRREDEN B | R Em K HwSH R st &, SEmEEn et
B [RMTFTHRME, HFE&EEEMER. EHTEFLBEICKZRATE
i, £S5k, BRARIRLAMERHRRTHSEE. Fd, FHEEWREHTEYE, B
TArm@irk AR R w A5

TR B RATEEFTE B 5ER.

3 G, #HITHEE, THFEYE Qs g Sl 8, FanTEEmRETF
QEEN, EHEREWMNE G, HHF R(G,) =0QR(G,) .

o HBEER: ibe = (wv), ex=(u0) B G, EKRFERE. TEH e; = (u.v) RF
er, e MEIME G, FB Py =1—Ge1Ge,, =1,

o s NBRIAGER: FHEFFAEAMEE s, 0=1.

o s~ IS HERE: ik e = (s5,v) BB G s IFHE—M—&HL, B4, BEESR v
HARR s KB G, HO=p. .

o P AR b B G, BI—4 2 WHEE, THFETHSEETHIR2uf T o, Puw.
Pruswys Pawy M Py HEA (w,0), (v, w), (w,o) M (v, u) QT RE (MRFRDRELE,
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VAR TRER 0) . Puw = Paw - Paw)r P = Puw) - Powy - T G, BER
WL MBELES v, HFEHINE P # 0, WAWIN—FN (v,w), HATEER Py WHE
Pl # 0BR8N —%&0 (w, o) HATREERN Puwy . FEHOI=1-guu Guwas -

o O-HARB A EH: 1k v B G B—4 0-H4RER, B4 G, HEMBENRBRESR v,
Go=Gs—v, FEHQ=1-[l.ce (v -

o FASRASER: ik v BRG — FASEEE e = (u,v) BRI v FHE—HR,
MWoBEEE o FAER v FEBG,, FEOQO=PF..

XEA 4 MR ESHAESRA RS LS (R AR, TR ), TE

MTRERFHN, EIEFNEETFEFEENEA.
TERSHTE RC-F & — P HFMER.
ME 1 HFrFETLWTEMTE RC-NE G, . SHEEDS— 0- H4EE.

iEER  FRFEOR, X BLABE.

R 15, FBaJ—rETE RO, FTLIEEER - H4RE S MR EH
BT R, XEEER AW HEE—EMTENY RC-ME—E2ma. B, &
TIRBRE /MR AR, EREAREERNERE, RIEBRETEFFBALYEE
E: FomEnA T EERESHEERCWE, XEBRETEHEKFFRRMEERERTE
RC-F%, #MARNHTHE RG,) . HAERRMES, BETEFSBNDES KGR,
EMR N s HEMGEFTUHTHTFS%, TERINEDAED (ESS) E-

ESS= {EH R A s H3kH, B—3aZE0E G, R —E LMA e} .

AT WA B i N R FTITRY, BMNGH THMZEE.

TE 1 ik G, BE— T AREHT LRI ER (2T HBEERK) iEFRLATE RC-H
% G, MAEG, P—EFE—HKHERYG ESSHIl e,

iFBR WMIESMEM, MEMveV (v#s), Nlv) 2 2. B s BHBEE w,wa, - wr
FIARIESE, BUARTFE—&HBE ESS L, M4, R w (1 <i <) FEEET EWHE
E. ARG, —E5FE G H—TH, EFEHE—1THSERIFELAR, BBELHA
ZENYRSFEAZES. B FRERED G, AEEAE, TERI—TEM RO-F%
G,=(V, Es) . BB TEHMASve V', | Niv) |z 1. 5308, | N{w;)[>2,1<i<d,
EELBEARME G =G - (G" = (V,E") . WETHERve V'[N [21. T
G" LI~ RBMI R vi.e1,v0,02,7 -, v . B Path(v,v) Ton, BHH | N(v) |2 1. 8%
vo € Ny(w ) . Xt vg HHEAFEN:

(1) wp TE Pathi{vy,v) £, W w=v,1<i<t, BLE G £ vo,v1.- -, vim1 BHE—

B, XR—1FHE.
(2) wvg A7 Path{vy.v,) £, TR (vo,v1)UPath(v), v) H Path{vy,v) Fi, XX
BE—FE. B2, HEENNRERATY, FRESSHI. 1E B

FTR¥—#fT T B A W RS AR FL RC-M % G, , B RIER &M ESS 1
HERFEN. FEERAFEREHRERESNE O E |) 63 EREHE E &M ESS /YA,
ik e cESS , X e HATEFAMIE, WML G «e SRMEELSEL G, ZHELD 1.
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H ik Fac-alg(G.. f)

(Fac-alg(Gs, f) & -1 iEHAH, ST —KHEA Fac-alg B, [ #HRE 1.0).

(1) 2R G, FF LAY, BEETMAABERTMHE NG RBNE BES&EHNT
S5 4 ROREAD A TSR,

{2) MR G, FRA[EWE, 4 return(0) .

(3) HATETH WRERY s- RHHX, s— 1-$REE, FBE, 24EA, CHEEEAR A
SR AR, AT WS, L fe— Q. (0 BHENERENERT.)

(4) R G BT A RC-RI4g, FE-A return(f) .

(5) HAKERCEBEEENRERXGF ESS i1 e

(6) return{Fac-alg{G, *e, f- P.)+Fac-alg{G; —e, f-q.)).

ER—TMREAE, BFERH CIiET = Pascal IEEHRE.

MFEEMTE RC-FE, HHER 1, JAFEE -HES. TREHEEATIESEER
O 4R S AT HHARB F TR, B R(G.) = [ % = [Taev—s [1 — Mees. () !Ie]- Hid

R RXA-FRIAA S Ball #1 Provan® SFi@RAR L —F. B FHAT K 0 H SRS HRAT
T LB SRATMEBRIERRIEL, AU, #1708 CHESARBFRLIFRS G, &
MWERMIES, BIRMNMERTE O B |) iEAHtEE RC-REMREFTRE. T

FRFFREEY RC-FLE, S3EMNBERLE, SARSEENE, TERSRAEHSTEL
K E T4 @R T AR PSR TE NS, EMAESHTTHHRARERFTRE &
BRI TR P A R AR W .

BHECH CIBFHE, MIFIL-MREETLE 486/33 N ATHEUL LT THHE, HEHNS

AR\ ERBHHR.

5 S HEiE

EXEE I ERERERS TRENA FHE. FERHTHIFNTREERP S
W, o FEGiEE, @ FRRETEENFE, EHEERIENERN.
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COMPUTING ROOTED COMMUNICATION RELIABILITY OF
NETWORKS USING FACTORING METHOD

Kong Fanjia Wang Guangxing Zhang Xiangde

(Department of Computer Science, Northeastern Unaversity, Shenyang 110006)

Abstract This paper uses factoring method for computing rooted communication reliability
of networks, i.e., the proability that there are operating paths from the root vertex to all
other vertices. Two new reliability-preserving reductions and an edge-selection strategy are
presented by using the topological structure of acyclic directed networks. Based on that, a
factoring algorithm is developed. It is very efficient for networks which are not very dense.

Key words Network reliability, Factoring algorithm, Reliability-preserving reduction
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