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1
, 1.1
G(N, E) : N, E
, R(s,t) : s t
, S,t ;

Ni,N;i:N; CN s Ni,Nij=N- N; t

Ni;
(1 9]. : : (N, Ny : ,
Gi;
, GG: G G ,
, ( G G )
, o (N {N(c) I njonNg, Tl
co N =Ny T }:
, ri 0 (Nj) ,
. Satyanarayana M : 0 (Nj) j ;
[2] , Ui: G i ;
' €5 Ui ) -
. Buzaoott 1. i1
e : R(N;, N;) #0: N; N;
: : R(N;, N;) =0: N; N;
N*(v): {le (vi,v) B.
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: (2003033372) ;
(1965-) , , ; (1963-) ,
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1.2 t Nf, R(s,Ny) #0,R(N{,t) #0, N1
(o1 N, Ny G(N, V. N/ =N, Nz=N; V; vi (1
E) N ) s Ni,t <i<n), Np=N: {v}, Ci=(Ng, Ny,
Ni,R(s,N;) #0, R(N;, t) #0; N C2=(N2,N2), C3=(N3z, N3) G
Ni, Nj  ONj, Nj) S(ONi, N, O, ( ).
N) G 2 3 :
1.3 1 G G
( G ,
) : : vi, N7 (v) n{vz, ,
vn} = O( V1 ,
) {vi,va, ,vp} :
G ). N2=Ni {wvi},
Ci,C, ,Cn m 3,C1=(N1,N1) ,GC=(Nz,N2) ,Cs=
, s, t : (N3,N3) G N2 - Ni={vi},Ns-
s, t Na={va, ,Vp}, R(N2- Ni,Nz- N2) =0,
R(s,t) =1- Q(s,t), 2 1,
, , C G .
Q(s,t) =Pr(Cy Cnm) = ZPT(Ci) - 3 N7 CNz CNsz, N CN3z CN3 ,
e N3- Ni' = Nz- Ng, CiC3=C1CC3,C{C3
Z Pr(Gc) + +(-1)™*'x
1gi<j=m = C/C3Cq , CiC3 =C1CC3.
Pr(C;C, Cp) . (2) R(Nz2- N1, N3 - N2) = R(N3-
Q(s,t) 2m-1 Ni,Ng - N+ Ns- N2) = R(Nz2- Ng, Ng -
i, U=Ug =-¢, €.Pr(u;) N3) + R(N2- N1,N3- Np).
€;Pr(uj) : C1C3=C1C2C3,C{Cq =C{C3Cs4,

1 Ci =(N;,N), G =(Nj, N)
» Niy N; ,
c G 31,
2 Ci=(N;,Ny),i=1,2,3, N1
CNj2 C N3, Ci1C3 = C1CC3
R(N2- Ni,N3- Njy) =0.
C, CCiC3
u Ni, e GCp, e C;GCs,
,VE&EN;-
C, CCiGCs.

u N2- N,
N2>, Vv Ng, e GCs,
, . C1C3=C1CGCa.

1 N1 C Ny CN3, R(N2- Ni, N3

- N2) =0,, Ni CN1, N1 CN; CNg,
N3 CN;j, Ci1CC3Ci=CiC3C.
3 G(N, E) k(k=1)
,V=(vi,v2, ,vp)(n=k) G
N1, NY S Nu,

21R(N2_ N11N3_ N2) ZO,R(N?,' Nl’l

N3 - N3) =0. N3- Ni’ = Nz2- Ng,

R(Nz2- N1, N3 - N3) =0, R(Nz2- N,

N3 - N») =0. 2,C1C3 =C;C, Gy .
4 N1 C N2 CNz, N2 CN2 CN3',

N3- N2= N3 - N3,
=CGC)/Ce

Ci1C3=C1CC3,CCs
C1 C3' = C1 Cz’ C3' .

o B )

ipipig N iy

1-{ D pr(c) - >,

1<i,<m-1N. . O(N.)
1 1 ihis i

Pr(Cilciliz) ¥ 1<‘Z N GZ(N ) *
shEmIN iy

Z; Pr(Ci1Ci1i2Ci1i2i3) . } (2)

i1iply iy gy
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( ) 25

O ( Nil) :GNil( Niliz) ,

: G = (Nj,
N)(i=1,2, ,m), | Ni| €] N2 £ <
| Nm| Ni Ci.
O(Nj),i=1,2, ,m.
Vi(Vi={vi,
Vi, »VviB), N “Ni, Vi, N,
N, Vi N/ =N,s Nt N, R(s N #
O,R(Nil',t)io,i:1, ,n(n<m).
(2) 0 (Ni),
O-Nil( Nii)
for i=1to n
Vi, NT(vi) n(Vi- (vi}) = @

Ni, «Ni {vi},Ni; «Ni Vi;
O(Ni) «0(Ni) - {Ni}
next i
fori=1ton-1
forj=i+1ton
if Nj, = Ni, then
if Ni,- Ni =N - Nj then
O(Ni) O(Ni)-{N}; KK (i,j)
end if
eseif Ni,=N; then

if Niz_ Nilz sz- N,—lthen
O(N;) O(N;)-{Ni}; KK (j,i)
end if
end if

if Ni2 = N,—lthen

if Ni3- Ni2= st- N,—Zthen
O(Ni) O(Ni)-{N}:L <L (i,j)
end if
eseif Nj, = N; then
if Ni, - Ni, = Nj, - szthen
O(N;)) O(N;)-{N};L <L (j,D
end if
end if
next j

next i
fori=1to m
for j=1to ri Onm,) <O (M;j) next |
next i
fori=1to n O-Nil(Niz) “ONil(Niz) - { N}
next i

(i) KOy (N <Oy (N) - (N}

(i) Loy (N) <Oy (N) - (N}

Fg.1 Network G

G, 6 C1=A(12) ,C =
AB(1356) ,C3= AC(24) ,Cs= ABC(456) , Cs =
ACD(27) , Cs = ABCD (67) .

(2) 0 (Ni) .GNil (Nii,),

0 (A) ={ AB,AC,ACD} 0. (AB) ={ ABC,
ABCD} 04 (AC) ={ ACD} 0A(ABD) = @,

O (AB) ={ ABC, ABCD} ,0,s (ABC) =
{ ABCD} ;

0 (AC) = { ABC, ACD},0c (ABC) =
{ ABCD} OAc(ACD) = @;

o0 (ABC) ={ ABCD} ;0 (ACD) ={ ABCD};
0 (ABCD) = @

(2) i
qi(i:1,2, 1), G1 s, t

R(s,t) =1- [q10(1- gs0s0e(1 - qa(l -
a7) - a7) - aa(l- a7) - a7) +
Qo35 de (1l - aa(l- a7) - a7) +
Q20a(1- asqe) (1- a7) - a7) +
Gs0506(1 - a7) + q2a7(1- g) +

Os O7] -
26
-1, 42
2 Gy
-1
446
s,t
B 4 E
1 8
3
A(s) 1 ¥ 1 (1)
2 9
C 6 D
2 G

Fg.2 Network G
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Eficent Algorithm for Computing Rdiability of Acydic Directed
Networks

SUN Yarrrui, ZHANG Xiang-de
(School of Sciences, Northeastern University , Shenyang 110004, China. Corregondent : SUN Yan-rui , asciate profesor ,
Emall : yanruisun @yahoo. com. cn)

Abgract : The rdation between node partition and cut set of an acyclic directed network was studied. The minimd cutsets can
be obtained directly by partitioning the node set of network into two parts satidying certain conditions. By the incluson of the
ts correponding to the node portition , severa cancdlation rulesfor the termsin the expresion of inclusorn-exduson principle
were presented and proved to the network reliability. Udng these rules, a formula expressng incluson-excuson principle and
an agorithm for eva uating the rdiability of acydlic directed networks were presented. The agorithm will give directly dl the
noncancdlable termsin the incluson-excluson formula, of which the vaidity wasillustrated by examples.

Key words: node partition; minima cutset ; indusorrexdudon principle; network rdiability ; agorithm
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