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QO uRw 3 C}OwOLt [24]"CU= xOW xDiQo Q_v QO <=RH= u}@ |rN=O p=YD= |=Q@
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"NRGA w NSGAII |OwQw |=yQDt=Q=B |wHwCUH |xOwOLt "2 pwOH
xv}y@ Q=Okt q=@ OL u}}=B OL QDt=Q=B sD} Qwor=

50 100 50 nPop

NSGAII
0 3 0 6 0 3 Pc
0 1 0 3 0 1 Pm1
0 1 0 3 0 1 Pm2

83 100 50 nPop

NRGA
0 3 0 6 0 3 Pc

0 196970 0 3 0 1 Pm1
0 3 0 3 0 1 Pm2
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[29]"CU= wDQ=B w}WQ; |=y?=wH QDW}@ VQDUo Qou=Wv 'OW=@ QDnQR@ Q=}at
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j=1
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f ji �mini f ji

�2
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=@ =Q |r=wDt |=y?=wH |@Uv |xrY=i u=R}t Q=}at u}= "19|Q=PoxrY=i �?
"Ovm|t x@U=Lt 12 |x]@=Q R= xO=iDU=
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vuut 1
jnj
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i=1

(di � �d)2 (12)
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l} R= xO=iDU= OQwt |=ysD} Qwor= |}=Q=m |UQQ@ |=Q@ s} Q=O OYk VN@ u}= QO
C=ar=]t R= xDiQoQ@ p=Ft u}= QO xO=iDU= OQwt |=yxO=O "s}vm xO=iDU= |OOa p=Ft
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%OwW|t x@U=Lt 13 |x]@=Q R= Q=}at u}= "Ow@ Oy=wN QDW}@ xawtHt u;C}@ wr]t

MID =

nP
i=1
p
f 2
i1 + f 2
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"CiQo Q_v QO =Q sDU}U |=yQ=DN=U Q}=U R= xO=iDU= w <=RH= uOw@ Q}PB Q}taD

QmWD w Q}OkD "8
OL=w |tqU= O=R; x=oWv=O |r=t C}=tL CLD |WywSB KQ] R= xDiQoQ@ xr=kt u}=

"OW=@|t u} wRk

"NRGA w NSGAII |OQmrta |=yXN=W Q}O=kt |xU}=kt "3 pwOH
|OQmrta |=yXN=W P-value xH}Dv |}=yv xH}Dv

p; xO}= ?=wH R= xrY=i u}ov=}t 0 019 CU= xOW OQ QiY ZQi NRGA

wDQ=B |=y?=wH O=OaD 0 001 CU= xOW OQ QiY ZQi NRGA

|Q=PoxrY=i 0 033 CU= xOW OQ QiY ZQi NRGA

ẁvD 0 027 CU= xOW OQ QiY ZQi NRGA

u=tR 0 002 CU= xOW OQ QiY ZQi NSGAII

|Q}oxH}Dv "8
QO |=RH= O=OaD x@ xDU@=w |@=QN MQv uDiQo Q_v QO =@ xiOywO |rOt xar=]t u}= QO
QO xm OW x�=Q=k-out-of-n |=ysDU}UQ} R =@ |R=wt � |QU |tDU}U QO 'Q=m p=L
?=NDv= sDU}UQ} R Qy |=Q@ =Q OQU Q=m x@ xO=t; w p=ai |ovwRi=CU=}U wO u=wD|t u;
O=OaD Q@ s}UkD p}rOx@ Q=m p=L QO |=RH= O=OaD V}=Ri= =@ |@=QN MQv ẁv u}= QO "OQm

=yCWwv=B
1. redundancy allocation problem
2. genetic algorithm
3. non-dominated sorting genetic algorithm
4. multi-objective evolutionary algorithms
5. variable neighborhood search
6. multi-objective redundancy allocation problem (MORAP)
7. k-Erlang
8. Mometic algotithm
9. goal programming
10. goal attainment
11. multi-objective particle swarm optimization
12. non-dominated ranked genetic algorithm (NRGA)
13. ranked based roulette wheel selection
14. crowded tournament selection operator
15. design of experiment
16. response surface methodology
17. performance metrics
18. maximum spread or diversity
19. spacing
20. number of pareto solution
21. mean ideal distance
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