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Reliability Approach to Network Reliability Using Arithmetic
of Fuzzy Numbers

Kuk Kim

Department of Industrial Engineering, Seokyeong University

An algorithm to get network reliability, where each link has probability of fuzzy number, is proposed.
Decomposition method and fuzzy numbers arithmetic are applied to the algorithm. Pivot link is chosen one by
one from start node recursively at time of decomposition, and arithmetic of fuzzy complementary numbers is
included at the same time. No criteria of pivot link selection and the recursive calculation make the algorithm

simple.
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<& 1> An Example of Fuzzy Network Reliability
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<8 2> A Simple Case
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{HE 1> Algorithm lllustration of the Example

105
Cnew = C +y7 C’neu' = C, 7y7
;7zew: 7: : };zy
=(r(1) P2 r(3)) . (pm p(2) p3>)
’ ? 2y’ Pzyr Py
_ = (":fl) ° pi};’ T(Z) pg/)v T(3> * pi:;)>7
P, =1{Plp,,=(1, 1, 1)}
#2: [sz =09 TZE]. (2, y) & ehzl=n
C,C" (a3t 25),
Thew =T ° (1_pzy)
( () 7”(2) (3 )(1 p(l) l_p(Z) 1 p('5>
zy? zy? 2y
==l P ), Y (=),

P, ={Plp,,=(0,0,0)}.

o) 3¢ ATH 02 WEAT, o AL 2ele T A
FATZRE BYoe AT 529 /ol EE AFE 22
a3 rE AATFEA TESA s AT &
At

PE A= &48 7+ F 0604 aﬂe e ﬁﬂra{r%

c—C % ‘%’—J&ro}ﬂ T2 *e‘ﬂl ii:ﬁﬂ"&f’ﬂ/ﬂ% P, =
(1, 1, D& IAA ol FrhzR a7 o] s A
AHFE Foleth). BAEHE A9 ¥EA p,. =(0, 0, 0
S 2 HHpFHof gtk

~

Problem ID Number| Pivot Link Current r Stopping Rule
#0 1, 1, 1)
0, 1
#1 0D (3, 4, .5)
success
" 0, 2) (3, 4, 5)x(5, .6, 1)
success = (.15, .24, .35)
(1, 3) (.15, 24, 35)x(.7, .8, .9) N
#1-1-1
success = (105, .192, 315) by rule 1, retum r
12 (1, 3) (15, 24, 35)x(3, 2, .1)
fail — (045, .048, .035)
2, 3) | (045, .048, .035)x(.8, .9, .95) B
#1-1-2-1
success = (036, 0432, .03325) by rule 1, return
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Problem ID . . - .
Numbe Pivot Link Current r Stopping Rule
umber
2,3
#1-1-2-2 (f,a'l) 0 by rule 2, return 0
i
412 (0, .2) (.3, 4, 5)x(5, 4, .3)
fail = (.15, .16, .15)
1, 2 . . . .0, .7, .
1 (1.2 | (15, .16, 1556, 1, 8)
success = (.09, .112, .12)
1
1
1,3 09, 112, .12)x(.7, .8, .9 -
#1-2-1-1 (. 3) (09, 12047, 3, 9) @ ! © by rule 1, return
success = (.063, .0896, .108) O/’f'g ol
2
1 . . . 3, .2, .
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#1-2-1-2-1 Suc’cess 95) ! by rule 1, return r
= (.0216, .02016, .0114) Y 1
2,3
#1-2-1-2-2 (fail) 0 ! ® by rule 2, return 0
@
®
(1, 2) (09, .16, 25)x(4, 3, .2)
#1-2-2
fail = (.036, .048, .05) © ©
(1, 3) (.036, .048, .05)x(.7, .8, .9) B
#1-2-2-1
success = (0252, 0384, .045) by rule 1, return
©
1,3
#1-2-2-2 (f’ ,1) 0 by rule 2, return 0
ai
0, 1
#2 7, .6, .5
fail ( )
.1 0, 2) (7, .6, 5)x(.5, .6, .7)
success =(.35, .36, .35)
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Problem ID Pivot Link c ; Stopping Rul
Number ivot Lin urrent 7 opping Rule
(2, 3) (.35, .36, .35)x(.8, .9, .95) -
#2-1-1
success (28, 324, 3325) by rule 1, return r
2,3
#2-1-2 ( - ) 0 by rule 2, return 0
fail
0, 2)
#2-2 il 0 by rule 2, return 0
(.5308, .70736, .84515)
Solution = recursive sum of r’s of
stopping rule 1
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