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w O}UQ s}y=wN |H}=Dv ẁv xJ x@ '|}=}=B QO C}ty= C}=aQ CQwYQO OwW swrat

"CW=O Oy=wN |Dw=iD xJ xDi=}X=YDN= |}=}=B
lv} Q; X}YND |xw}W "1"3"4

u=tR w xDiQo Q_v QO |}=tv OQmrta =@ |QU CQwYx@ =Q sDU}U Q=DN=U xw}W u}=
R= |v}tND 'xw}W u}= QO u}vJty "Ovm|t ZQi u=Um} R}v =Q =ysDU}UQ} R OQmrta
=t Qo = u}=Q@=v@ "CU= CUO QO |r@k |=yxO=O R= xO=iDU= =@ =ysDU}UQ} R |@=QN MQv
=ysDU}UQ} R x@ |@=QN MQv X}YND hOy 's}W=@ xDW=O sDU}UQ} R n =@ |tDU}U

%OwW =[Q= 3 |w=Ut=v xm CU= |k} Q] x@
nX
i=1

��i � �� (3)

|@=QN MQv ��i w sDU}U pm |=Q@ xOW xDiQo Q_v QO |@=QN MQv �� '|w=Ut=v u}= QO
=OD@= 'xw}W u}= Ov}=Qi s=Hv= Qw_vtx@ "CU= s=i sDU}UQ} R x@ xOW xO=O X=YDN=
uRw wi u; QO xm s} Qw;|t CUO x@ =ysDU}UQ} R |=Q@ 4 |x]@=Q j@] =Q uRw Q=OQ@

"CU= s=i sDU}UQ} R x@ xOW xO=O X=YDN=

wi = �iPn
i=1 �i

(4)

"CU= |r@k |=yxO=O x@ xHwD =@ 's=i sDU}UQ} R |=Q@ xOW xOR u}tND |@=QN MQv �i
"O};|t CUO x@ 5 |x]@=Q R= s=i sDU}UQ} R x@ xDi=}X=YDN= |@=QN MQv TBU
��i = wi�� (5)

|BwQDv; u} QDW}@ X}YND |xw}W "2"3"4
u} QDW}@ |=yQorta w h=Oy= R= |HvUu=mt= |xw}W R= CU= |@}mQD xw}W u}=
=yQwDm =i u}= "OwW|t h} QaD QwDm =i Q=yJ sDU}UQ} R Qy |=Q@ u; QO xm |B wQDv;
'(P ) OQmrta u=tR COt '(S) |oDi=} xaUwD ' (I)|oO}J}B uwJty |OQ=wt pt=W

u}= "CU= xOW 10|}=}=B QO C}ty= u=R}t |=yQ=}at |x�=Q= x@ QHvt 'sDU}U pm
|}=}=B QO u; Q}F-=D R= |W=v xm Ovm|t x�=Q= sDU}UQ} R Qy |x@DQ R= |Q} wYD =yQ=}at
QO sDU}UQ} R u=mt p}@k R= |r�=Ut '|Ov@x@DQ u}= |x�=Q= QO "CU= sDU}U pm
sDU}UQ} R |=Q@ xOW xOR u}tND =} xOW |v}@V}B |}=}=B R}v w sDU}U pm Q=DN=U

"OQ}o|t Q_v QO =Q
|}=}=B X}YND QO O}OH |}xw}W |x�=Q= |=Q@ QwmPt |=yQ=}at R= j}kLD u}= QO
w xOW xO=iDU= Q=}at OQwtQO |QYDNt K}[wD |Oa@ VN@ QO "CU= xOW xO=iDU=

"OwW|t xOQw; u; OQmrta |xwLv

11s=@vQ@ C}ty= u=R}t Q=}at "2"4
|Q=Pox}=B =Q |}=}=B QO C}ty= u=R}t u}}aD |=yQ=}at |xO}= s=@vQ@ 1969 p=U QO
|xO}= j@] "OvyO|t x�=Q= =Q =ysDU}UQ} R R=l} QyC}ty= u=R}t =yQ=}at u}= [20]"OQm
sDU}UQ} R u=mt `@=D sDU}UQ} R l} C}ty= u=R}t 'QwmPt |=yQ=}at QO xOW x�=Q=
's=@vQ@ Q=}at "CU= sDU}UQ} R R= xOW xORu}tND |}=}=B w sDU}U pm Q=DN=U QO

%Ovm|t x�=Q= 2 |x]@=Q CQwYx@ t u=tR QO =Q s=k sDU}UQ} R C}ty= u=R}t

IBK (t) = @Rs (t)
@Rk (t)

= @Fs (t)
@Fk (t)

(2)

u=R}t @Rs(t) "CU= t u=tR QO s=k sDU}UQ} R C}ty= u=R}t IBK(t) u; QO xm
"CU= t u=tR QO k sDU}UQ} R |}=}=B Q=Okt @Rk(t) w t u=tR QO sDU}U |}=}=B
O=H}= ?Hwt sDU}UQ} R |}=}=B QO Q}}eD 'OwW QDoQR@ QOkQy xOt; CUO x@ OOa
|}=}=B QO sDU}UQ} R C}ty= xH}DvQO w OwW|t sDU}U pm |}=}=B QO QDnQR@ |Q}}eD
=Q R R= xO=iDU= TB u}= R= 'Q=YDN= C}=aQ Qw_vtx@ "OwW|t QDW}@ sDU}U pm
%R= CU= CQ=@a s=@vQ@ Q=}at R= xO=iDU= pra "s}vm|t R(t) R= xO=iDU= u} Ro}=H
x@ R}v s=@vQ@ Q=}at "Ov=u=tR R= pkDUt xv}tR u}= QO xOW x�=Q= |=yQ=}at ?re= "1
"OwW|t u=tR x@ xDU@=w |DL=Qx@ Q=}at u}= =t= 'OW x�=Q= u=tR R= pkDUt pmW
X}YND xm |t=ovy 'pwYLt Qta u=tR QO xmCU= u}= QwmPtC}r@=kC} Rt
|QD|ak=w QwYD s}v=wD|t 's}yO|t s=Hv= sDU}U |}=}=B Ow@y@ |=Q@ =Q |}=}=B
C}ty= u=R}t `k=w QO "s}W=@ xDW=O u=tR u; QO sDU}UQ} R C}ty= u=R}t R=
w s}vm x@U=Lt xv=o =OH Qw]x@ u=tR R= x]kv Qy QO s}v=wD|t =Q sDU}UQ} R

[21]"s} R=OQB@ |}=}=B X}YND x@ u; |xr}Uwx@ TBU
|xO}= R= Qo}O |=yQ=}at w CU= Qo}O |=yQ=}at R= |Q=}U@ |x}=B Q=}at u}= "2

[22]"Ov=xOQm xO=iDU= u;
u} QDtyt w u} QDxO=iDU=QB sy Rwvy 'Q=}at u}= |iQat R= xyO Q=yJ CWPo =@ "3

[25�23]"CU= xv}tR u}= QO Q=}at
"CU= CL=Q Q=}U@ u; =@ Q=m w CU= xO=U Q=}U@ Q=}at u}= C=@U=Lt "4

s}v=wD|t?}DQDu}O@ wCU=h} QaDp@=k R}v =ysDU}UQ} R R= |xwQo|=Q@ Q=}atu}= "5
=ysDU}UQ} R O=OaD xm |t=ovy "s} Q@@ |B =ysDU}UQ} R R= |}xDUO C}ty= x@
u=wvax@ sDU}UQ} R OvJ h} QaD =@ u=wD|t 'OwW xO}J}B sDU}U w OW=@ O=} R

"OQm sm |}=}=B X}YND Q=m |oO}J}B R= 'sDU}UQ} R l}
|B wQDv; u} QDW}@ w lv} Q; |=yxw}W =@ xOW x�=Q= VwQ xr=kt u}= QO xm =Hv; R=
xw}W wO u}= OQwtQO QYDNt |L}[wD |x�=Q= x@ |Oa@ VN@ 'CU= xOW xU}=kt

"OQ=O X=YDN=

119



"""xO
=iDU

==@
|}=}

=BX
}YN

D QO
O}OH

|}x
w}W

|x�
=Q=VN@ "OwW|t s}UkD VN@ wO x@ xw}W '|QU |=ysDU}U =@ Q=m |DL=Q p}rOx@ "3

|}=ysDU}U x@ \w@ Qt swO VN@ w |QU |=ysDU}U x@ QYLvt xw}W pw=
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Q=m u}= |=Q@ "OvQ=O Q=Qk A |xawtHt QO xm s}yO|t V}=Ri= =Q |}=ysDU}UQ} R

"s}vm|t xO=iDU= Q} R |[=} Q |xt=vQ@ R=
Max f (R1; R2; :::; Rn)�R�s
s:t:

nX
i=1
i=2B

bi (Ri) � brest

R7
i � Ri < Rmax

i i =2 B; i = 1; :::; n
if Ii � Ik then Ri � Rk i 6= k; i = 1; :::; n

(15)

pY=L |=y|}=}=B Q}O=kt xm CU= sDU}U pm |}=}=B `@=D f(R1; R2; :::Rn)

`@=D bi(Ri) "CU= xOW xO=O Q=Qk u; QO B |xawtHt |=ysDU}UQ} R |=Q@
"CU= s=i sDU}UQ} R |=Q@ Ri |}=}=B x@ |@=}CUO |=Q@ sRq |xv} Ry |@} QkD
B |xawtHt |=[a= x@ |}=}=B X=YDN= R= TB xOv=t|k=@ |xHOw@ brest
s=o QO s=i sDU}UQ} R x@ xDi=} X=YDN= |}=}=B u=R}t R7

i "CU= syv s=o QO
|=yC}OwOLt x@ xHwD =@ 'i sDU}UQ} R |=Q@ |}=}=B u} QDW}@ Rmax

i "CU= sDiy
"|}xv} Ry R}v w |m} SwrwvmD

swO C}OwOLt "OyO|t u=Wv =Q =t |}xHOw@ |=yC}OwOLt 'pw= C}OwOLt
sm CUO 's=i sDU}UQ} R x@ xDi=} X=YDN= |}=}=B xm CU= xDmv u}= Qou=}@
u=R}t QFm =OL w OW=@ sDiy s=o QO xOW xO=O X=YDN= |}=}=B =@ Q@=Q@ O}=@
"OW=@ OyO|t u=Wv =Q =t |}=v=wD QFm =OL xm Rmax

i Q=Okt =@ Q@=Q@ O}=@ u;
sDU}U |}=}=B QO C}ty= u=R}t Vkv OQwtQO =t |xO}= |xOvvm =kr= 'QN; C}OwOLt

"CU=
R}v |r=t w |m} SwrwvmD |=yC}OwOLt 'OwW|t xO}O pOt QO xm Qw]u=ty
|r=t |=yC}OwOLt uOQmOQ=w pL=Qt QO xD@r= "OvwW|t KQ]t |}=}=B X}YND QO
|t=Rr= w Q=_Dv= OQwt =t= CU= ?wr]t OvJ Qy q=@ CkO '|m} SwrwvmD R}v w
xOW x�=Q= |xw}W R}v w |}=}=B X}YND Q=m C}y=t p}rOx@ OQwt u}= "CU}v
u=wvax@ XYNDt OvJ Q_v R= xO=iDU= =Pr "OQ=O |}xU}=kt |WQov xm 'CU=
Ov=wD|t '|m} SwrwvmD w |}xv} Ry |=yC}OwOLt u=R}t R= |}=y?} QkD |xOvvmx�=Q=

"OW=@ |i=m
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=Q="O}OH |xw}W w syOR}U `@vt |xw}W R= pw= p=Ft |=yxO=O "1 pwOH

�Ov=xOW ?Q[ 106 QO O=Oa=� xDi=}X=YDN= |@=QN MQv
xw}W CPU IOP ADIO 1553/DOUT P/S ACS IBU Mother board

[13]`@vt Q}O=kt 0 5 39 99635 31 76884 11 69740 15 61947 62 93992 16 86418 4 10171 13 07012
hrDNt 0 6 37 74110 31 44028 11 74707 14 45767 66 48878 15 86289 3 80468 14 53553
� 0 7 37 22365 31 22120 11 71919 14 21155 66 82744 15 62541 4 37027 14 85930

0 8 37 07745 31 22401 11 76663 14 12477 67 42426 15 54426 3 69459 15 20203
0 9 36 36190 30 81863 11 80378 13 78338 68 32559 15 14792 3 55246 16 26432
1 0 35 87878 30 07060 11 89226 13 61114 68 55898 14 69581 3 41185 17 93859

O}OH |xw}W 24 50727 24 50721 24 50780 24 50796 24 50563 24 50631 24 5081 24 5077

[13]"u}W}B |xw}W w O}OH |xw}W |xU}=kt |=Q@ QW}i `@=D Q}O=kt "2 pwOH
[13]u}W}B |xw}W O}OH |xw}W

� = 0 5 � = 0 6 � = 0 7 � = 0 8 � = 0 9 � = 1 0
=ylwr@ |=Q@ QW}i `@=D Q}O=kt 3 1880 3 4650 3 4560 3 5400 3 6060 3 5960 6 5300� 10�9

u}rw= |=Q@ pw@k p@=kQ}e w O=} R |}=}=B uOt;CUO x@Cra "CU= QDW}@ =ysDU}UQ} R
"CUv=O u; |q=@ Q=}U@ C}ty= u=wD|t =Q =ysDU}UQ} R Q}=U x@ C@Uv sDU}UQ} R
l} CQwYx@ w Qo}Om} Q=vm QO =Q sQ=yJ w swU 'swO |=ysDU}UQ} R Qo = |DL
"OwW|t 0 9080 Q@=Q@ u; |=Q@ xOW xOR u}tND |}=}=B 's} Q}o@ Q_v QO sDU}UQ} R
sDU}UQ} R |}=}=B x@ C@Uv O}OH sDU}UQ} R u}= |}=}=B uOw@ QDW}@ Qou=Wv Qt= u}=
OOa x@ u; x@ xOW xO=O X=YDN= |}=}=B |x@U=Lt CQwY QO xm CU= sHvB
x@ xr=kt u}= QO xOW x�=Q= pOt 'OQ=wt u}= uDiQo Q_v QO =@ "s}UQ|t 0 963040
Qou=Wv syOR=} s=o pL=Qt u}vJty "CU= xDW=O xHwD |}=}=B QO C}ty= u=R}t Vkv
|}=}=B 'p=Ft |=Q@ "CU= X}YND QO |m} SwrwvmD w |r=t |=yC}OwOLt R= xO=iDU=
|}=}=B R= QDW}@ �� u; |}=}=B V}=Ri= |xv} Ry uOw@ QDsm p}rOx@ �� sQ=yJ sDU}UQ} R
R= QDsm u=vJty u; |}=}=B 'p=L u}a QO =t= "CU= xDi=} V}=Ri= sHvB sDU}UQ} R
|}=}=B QO C}ty= u=R}t uOw@ QDsm p}rOx@ xr�Ut u}= w CU= sHvB sDU}UQ} R |}=}=B
QO Q@ xwqa xr=kt u}= QO xOW x�=Q= pOt u}=Q@=v@ "CU= sHvB sDU}UQ} R x@ C@Uv u;
|r=t w |m} SwrwvmD |=yC}OwOLt |]}=QW QO '|}=}=B QO C}ty= u=R}t uDiQo Q_v

"OQ=O =Q |ak=w \}=QW QO OQ@ Q=m C}r@=k =Pr w OQ}o|t Q_v QO R}v =Q

|Q}oxH}Dv "6
|=yxO}= =yv; R=l} Qy xm xOW x�=Q=|}=}=BX}YND |xv}tR QO|v=w=Qi |=yODt uwvm =D
' ẁ[wt C=}@O= |xar=]t QO "OvQ}o|t Q=m x@ X}YND Ov}=Qi s=Hv= |=Q@ =Q |irDNt
sOa '=y|DU=m u}= u} QDsyt R= |m} "CU= xOW QmP =ysD} Qwor= u}= |=Q@ |Dq=mW=
|=yQ=}at [1]"CU= sDU}U pm |}=}=B QO =ysDU}UQ} R C}ty= Vkv uDiQo Q_v QO
'Vkv u}= uOQm|tm CyH xm OvDUy |}=yQ=}at '|}=}=B QO C}ty= u=R}t u}}aD
C=}@O= |UQQ@ =@ 'QwmPt |=yQ=}at R= xO=iDU= sOa "OQm xO=iDU= =yv; R= u=wD|t
Ov}=Qi QO QwmPt OQ=wt uDiQo Q_v QO |=Q@ =Q |}xw}W xr=kt u}= "CU= OwyWt ẁ[wt

"Ovm|t x�=Q= |}=}=B X}YND

"|QU Q}e p=Ft "1 pmW
"|SwrwvmD w xHOw@ |=yC}OwOLt C=aq]= "3 pwOH
Rmaxi R7

i bi(Ri)

0 9632 0 878483 1 5R2 2 sDU}UQ} R
0 9500 0 808205 2R3 3 sDU}UQ} R
0 9600 0 860975 2 1R4 4 sDU}UQ} R
0 9500 0 839645 1 7R5 5 sDU}UQ} R

|}=}=B V}=Ri= |xv} Ry `@=D 'C=@U=Lt uOQm QDxO=U |=Q@ "OwW|t xO=iDU= |[=} Q
|}=}=B |rw s}=xO=O V}=Ri= =Q pw= sDU}UQ} R |}=}=B Q=Okt -q@k "s}DiQo Q_v QO C@=F =Q
|}=}=B X}YND R= TB xOv=t|k=@ |xHOw@ "CU= xOWv =[Q= sDU}U |=Q@ Q_v OQwt
|=Q@ |QwQ[ C=aq]= Q}=U "OwW|t xDiQo Q_v QO OL=w 6 9 Q@=Q@ pw= sDU}UQ} R x@

"CU= xOW xOQw; 3 pwOH QO pOt pL
R= CU= CQ=@a ?}DQDx@ =ysDU}UQ} R |}=}=B Q}O=kt 'wov}r Q=Ri=sQv R= xO=iDU= =@
0 9500 w0 9500 '0 9226'0 9632 '�9 s=o R= xDi=} V}=Ri= Q=Okt� 0 9000
OQmrta |UQQ@ Qw_vtx@ p=L "O};|t CUO x@ 0 8512 =@ Q@=Q@ sDU}U |}=}=B w
u}= "s}yO|t Q=Qk |UQQ@ OQwt =Q sDiy |xrLQt R= pY=L |=y|}=}=B =OD@= 'xw}W
'0 878473 '1 063551 Q@=Q@ ?}DQDx@ GvB =D l} |=ysDU}UQ} R |=Q@ Q}O=kt
|=Q=O sDU}UQ} R |}=}=B ,=trUt "CU= 0 839645 '0 860975 '0 808205
|}=ysDU}UQ} R |}=}=B 'p=Ft |=Q@ "CU=ysDU}UQ} R Q}=U |}=}=B R= QDW}@ C}ty=
Q}=U x@ C@Uv 'Ov=xDiQo Q=Qk |QU |=yxN=W QO xm sHvB w pw= sDU}UQ} R Ovv=ty
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ra "CW=O Oy=wN |}=y|oS} w xJ X}YND QO Qt= u}= uO=Ov
OQwt |=y|oS} w '=QH= Q=@ Qy R= TB G}=Dv |wQ xDiQo CQwY p}rLD =@
Vkv =yVwQ Q}=U QO xm Ow@ u}= R= |m =L =y|oS} w u}= "OvOW XNWt EL@
xr�Ut u}= xD@r= "Ow@ xOWv xDiQo Q_v QO X}YND Qt= QO =ysDU}UQ} R C}ty=
=@ =Q |}=}=B X}YND QwmPt |=yxw}W "OQ=Ov =yxw}W Q}=U uOw@ xO}=i|@ R= u=Wv
OQwt |=yQDt=Q=B xH}DvQO w OvyO|t s=Hv= OwN Q_v OQwt |=yQDt=Q=B R= xO=iDU=
OQ=w j}kLD u}= pOt G}=Dv QO xm |QDt=Q=B "OwW|t OQ=w u=WG}=Dv QO =yv; Q_v
OQwtQO "1"3 VN@ QO xm CU= sDU}U |}=}=B QO sDU}UQ} R Q}F-=D u=ty 'OwW|t
?}mQD xm Cio u=wD|t "OW x�=Q= |rt=m C=L}[wD u; uDiQo Q_v QO CQwQ[
Q=}U@ |}xw}W Ov=wD|t 'xr=kt u}= QO xOW x�=Q= |xw}W w OwHwt |=yxw}W R= |NQ@
QO =Q |QDW}@ |=yQ=}at 'u=tRsy xm Ovm O=H}= QDx@v=H xty |OQmrta =@ w QD=Q=m
C=k}kLD |=Q@ |@U=vt ẁ[wt Ov=wD|t Qt= u}= "OyO|t Cr=NO |}=}=B X}YND

"OW=@ |D;

s}UkD VN@ wO x@ xOW x�=Q= ODt '|QU |=ysDU}U =@ Q=m CrwyU p}rOx@
|=Q@ swO VN@ w '|QU |=ysDU}U QO |}=}=B X}YND |=Q@ pw= VN@ %OwW|t
uO=O u=Wv Qw_vtx@ "OQ=O OwHw R}v |R=wt |=yxN=W =yv; QO xm |}=ysDU}U =@ Q=m
hwQat w OQ@ Q=mQB |xw}W wO =@ =Q u; G}=Dv 'xOW x�=Q= |xw}W OQmrta w Q=m |xwLv
p=Ft l} R= xU}=kt s=Hv= |=Q@ "s}OQm xU}=kt |B wQDv; u} QDW}@ |xw}W w lv} Q;
"s}OQm =QH= =yv; |wQ Q@ =Q =ypOt w xOQm xO=iDU= [13]|ak=w OQwt l} w |oDN=U
Q}=U x@ C@Uv xOW x�=Q= |xw}W ?U=vt |yO?=wH R= |m =L =ypOt |=QH= G}=Dv
p=ta= -=@k=aDt w |}=}=B QO C}ty= u}}aD |=yQ=}at R= |Q}oxQy@ |xv}tR QO '=yxw}W

"Ow@ |}=}=B X}YND Ov}=Qi QO sDU}UQ} R C}ty= u=R}t
|xOW KQ]t |xw}W wO =@ xOW x�=Q= |xw}W G}=Dv |xU}=kt =@ =yvD xDmv u}= xD@r=
Ovv=ty 'R}v =yxw}W Q}=U xm CU= u}= QwmPt |Q}oxH}Dv Cra "Ot=}v CUO x@ Qo}O
w lv} Q; |xw}W wO |=QH= =@ "OvQ}o|tv Q_v QO =Q Vkv u}= 'xOW KQ]t |xw}W wO
Cr=NO R= pY=L G}=Dv xm s}Ow@ u}= uO=O u=Wv p=@vO x@ =yvD R}v |B wQDv; u} QDW}@

=yCWwv=B
1. advisory group on reliability of electronic equipments
2. Arinc
3. feasibility-of-objectives (FOO)
4. integrated factors method (IFM)
5. dualistic contrast
6. Dematel
7. minimization of e�ort algorithm
8. reliability importance measures
9. Birnbaum
10. reliability importance measure
11. Birnbaum importance measure
12. feasibility-of-objectives
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