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| xaUwD =@ xr=kt u}= QO "CU= xOw@ ẁ[wt C=}@O= QO xDiQo CQwY C=k}kLD R= |Q=}U@
w CU= xOW xO=iDU= =yv; |R=U xO=}B QDU@ u=wva x@ |R}@ |=y xm@W R= 'C}ty= |=yQ=}at

pOt QO C}ty= |=yQ=}at |=Q@ xOW xO=O xaUwD O}OH QDU@ C}r@=k '|rta p=Ft l} QO
"CU= xO}UQ C=@F= x@ =yv; h} Q=aD |R=U

a.noroozian@modares.ac.ir
rkazem@modares.ac.ir
niaki@sharif.edu

'=]N CNQO '|}=}=B QO C}ty= |=yQ=}at 'lU} Q p}rLD %|O}rm u=oS=w
"|R}@ |=yxm@W

xtOkt "1
VwQ u}= 'Q}N= |=yp=U QO =yVwQ Q}=U =@ u; ?}mQD w =]N CNQO |wQ
|OQ=wt x@ u=wD|t xrtH u; R= "Ovm x@re OwN |=yha[ R= |NQ@ Q@ xDUv=wD
Qo}Om} =@ |R=i j]vt w =]N CNQO ?}mQD %OQm xQ=W= Ov};|t xt=O= QO xm
|=Q@ 5xDi=}xaUwD |=]N CNQO R= xO=iDU= [14]'C}a]k sOa uDiQoQ_vQO |=Q@
|xW} Q =@ EO=wL w xDU@=w EO=wL uOQmpOt [16w15]'xDr=LOvJ |=RH= uDiQoQ_vQO
|=y|oDU@=w |R=UpOt w [17]xDi=} Q}}eD |=]N CNQO R= xO=iDU= =@ lQDWt
R= [19w18]"=]N CNQO w 6|rw@ hmQ=t Ov}=Qi R= u=tRsy |xO=iDU= =@ xO}J}B
|Q=}U@ QO =yVwQ u} QDxO=iDU= QB R= |m} x@ |R}@ |=yxm@W xRwQt= Qo}O hQ]
|=Q@ |R}@ |=yxm@W '=]N CNQO hqN Q@ [9]"Ov=xOW p}O@D |Q=t; p�=Ut R=
x@ =Q =yv; Ovv=wD|t w OvQ=Ov OwN QO |Q}}eD I}y x@ R=}v 'QwmPt |=yx@vH uOQmpOt
|Qo}O |i=[= |=yC}r@=k |R}@ |=yxm@W 'u}= Q@xwqa [12�10]"Ovvm pOt |oO=U
[20]'8l}miD � |oDU@=w |oS} w '|tm p}rLD |=Q@ 7|}xQ}HvR |xOa=k p}@k R=
|iQ] R= "OvDUy =Q=O R}v =Q [21]EO=wL O=ONQ p=tDL= |R=UOt;RwQ C}r@=k w
QO OwW p}O@D OwN Q}_v |R}@ |xm@W x@ |oO=U x@ Ov=wD|t =]N CNQO Qy
QO |R}@ |=yxm@W [23w22'11]"CU}v Q=QkQ@ xW}ty Twmat Qw]x@ Qt= u}= xm|r=L
pmW C}a]k sOa =@ x=Qty pqODU= |=Q@ |WwQ u=wva x@ |awvYt Vwy |xv}tR
w CiQo Q=Qk xHwD OQwt |vt}= w |}=}=B QO VwQ u}= R= xO=iDU= TB u; R= "OvDiQo

|vt}= w |}=}=B OQmrta Ow@y@ Qo}O hQ] R= w =yxHOw@ QO OwHwt |=yC}OwOLt
Qo}Om} =@ hOy wO u}= "OvDUy O}OH |=ysDU}U |L=Q] QO syt hOy wO =ysDU}U
|=RH= u} QDtyt |}=U=vW =yv; |wO Qy x@ uO}UQ x=Q =yvD =t= 'OvQ=O Q=mW; |[k=vD
Q=m 'C}ty= |=yQ=}at "CU=yv; x@ xHOw@ QDW}@ VN@ X=YDN= TBU w sDU}U
xm Cio u=wD|t |rm Qw]x@ "OvyO|t s=Hv= =Q sDU}U |=RH= u} QDsyt |}=U=vW
=@ \=@DQ= QO |Q}os}tYD |=RH= |Ov@x@DQ w Ow@y@ x@ \w@ Qt R=}v x@ C}ty= |=yQ=}at
[1]"OvyO|t MU=B sDU}U C=Q}taD w |Q=Oyov w '|vt}= 'OQmrta x@ \w@ Qt lU} Q
QO s=@vQ@ \UwD Q=@ u}rw= |=Q@ |}=}=B EL@t QO C}ty= |=yQ=}at |xO}=
|}=}=B QO xm OvOW x�=Q= R}v |Qo}O |=yQ=}at u; R= TB [2]"OW x�=Q= 1969 p=U
CNQO |x}=B Q@ =yQ=}at u}= [8�3]"OvwW|t xO=iDU= Q=}U@ =ysDU}U lU} Q w
|=Q@ =]N CNQO =t= "CU= lU} Q p}rLD QO syt |WwQ xm OvQ=wDU= =]N
'1lQDWt |xW} Q =@ |@=QN %p}@k R= |}=yx@vH |=Q=O xm |oQR@ |=ysDU}U p}rLD
Ovv=t |}xO}J}B |=y|oDU@=w 3xDr=LOvJ |=RH= 'C}a]k sOa '2|R=wt |=y|@=QN
|D=Q}}eD s=Hv= =@ xD@r= [13�9]"CU}v ?U=vt OvDUy 4xDU@=w |r=wDt |=y|@=QN

pw�Ut xOvU} wv �
"1395 6 14 VQ}PB '1395 6 6 x}LqY= '1394 12 24 Ci=} QO %M} Q=D

DOI:10.24200/J65.2018.5601



"""R=
xO=i

DU=
=@l

U}Q
QOC

}U=U
Lp

}rLDR= |}=RH= u=wD|t h} QaD u}= =@ "OW=@ xOvvm ltm Q=}U@ Ov=wD|t Q=}at u}= h} QaD
xDW=O sDU}U |}=}=B |wQ =Q Q}F-=D u} QDW}@ Ov=wD|t =yv; |}=}=B Ow@y@ xm =Q sDU}U

[33w32'3]"OQm |}=U=vW 'OW=@

FV "3"2
|@=QN p=tDL= xm|v=tR sDU}U lU} Q |wQ =Q <RH l} |@Uv Q}F-=D Q=Okt Q=}at u}=
|Q=Okt Q=}at u}= `k=w QO "OyO|t u=Wv 'OUQ@ QiY x@ OwN |rai Q=Okt R= <RH l}
[8]"OyO|t u=Wv 'CU= Q_v OQwt <RH x@ \w@ Qt xm '=Q sDU}U |@=QN lU} Q pm R=

"OyO|t u=Wv =Q Q=}at u}= 3 |x]@=Q

FV(j) = Rb �Rj0
Rb

; j = 1; :::; N (3)

BI "4"2
u} QDsyt Q=}at u}= [2]"CU= xOW x�=Q= xv}tR u}= QO xm CU= |Q=}at u}rw= Q=}at u}=
=@ <RH l} uOw@sr=U =} |@=QN p=tDL= QOkJ xm Ovm|t =O}B VwQ u}= =@ =Q =RH=
uOw@|v=QL@ p=tDL= Qo}O CQ=@ax@ =} OQ=O j@=]D sDU}U uOw@sr=U w |@=QN p=tDL=

"Ovm|t x�=Q= =Q Q=}at u}= 4 |x]@=Q "CU= QOkJ sDU}U |=Q@ <RH l}
BI(j) = P (�(X) = 1 jxj = 1 )� P (�(X) = 1 jxj = 0 ) ;

j = 1; ::; N (4)

DIM "5"2
<RH Qy lU} Q QO Q}}eD x@ xHwD =@ =Q sDU}U lU} Q QO Q}}eD Q=Okt Q=}at u}=
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1. common cause failure
2. redundant failure
3. multi-state components
4. sequentially dependent failure
5. extended fault trees
6. boolean logic driven Markov process
7. chain rule
8. D-separation
9. head-up display (HUD) system
10. composite power systems
11. birnbaum importance measure (BI)
12. fussell-vesely importance measure (FV)
13. risk reduction worth (RRW)
14. risk achievement worth (RAW)
15. di�erential importance measure: equal change, equal fraction

of change (DIMI,DIMII)
16. probabilistic safety assessment (PSA)
17. root node
18. leaf node
19. failure mode
20. combiner
21. Projector
22. Processor
23. glass module
24. optical module
25. Cathode ray tube
26. high voltage power
27. deection circuit
28. highlight circuit
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