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|=y?}U; x@ =yu; QDW}@ C}U=UL x@ QHvt xm 'OvDUy |rLt C=aq]= |=Q=O
"OvwW xO=iDU= ?}U; |}=U=vW QO ,=t}kDUt =D OR=U|t QO=k =Q =yu; w OwW|t |rLt
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%CU= 4 |x]@=Q CQwYx@ |O=yvW}B hOy `@=D "CU=

F (X) =

" pX
i=1
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(5)

OyO|t u=Wv =Q ?}U; |}=U=vW |=Q@ xOW xDiQo Q_v QO |=yOwt O=OaD p 'u; QO xm
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Minimize G (X) = (1 + P (X))� F (X) ;P (X) = md(X)
nte

Such that 0 � xi � 1
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xar=]t OQwt |=yxR=U |x}rm xm CU= QmP u=}=W "CU= xOW |UQQ@ |w[a 25
xDiQ Q=mx@ sDU}U "Ov=xOW |R=UpOt 18?rDt Q=Ri=sQv |=[i QO Q[=L VN@ QO
|iO=YD |UQDUO |x_i=L w syv pUv pDv}= |xOvR=OQB R}v =yp}rLD s=Hv= CyH

"OQ=O C}=@=o}o 16 19 (RAM)

=yxR=U ?}U; |}=U=vW QO xm 'R}ov=Q@Vr=J p�=Ut u} QDsyt R= |m} ,qta
G}=Dv QO |yHwD p@=k RQ] x@ Ov=wD|t xm 'CU= 20xiwv Q=F; uOQm ^=Lr 'OQ=O OwHw
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CPA WEO TWO RO CS TLBO u=tr=
0 76 0 0 0 99 0 0 1

0 0 05 0 71 0 49 0 13 0 2
2 88 0 06 0 0 48 0 48 0 3

0 0 05 1 16 0 21 0 14 0 4
24 33 19 29 17 93 25 85 20 23 20 4 5
2 27 0 0 0 49 0 0 08 6
1 65 0 0 68 0 47 0 04 0 15 7
0 39 0 1 23 0 28 0 04 0 18 8
0 71 0 04 0 95 0 29 0 1 0 13 9
1 37 0 02 0 09 0 64 0 0 08 10
1 36 0 0 04 0 21 0 12 0 11
1 28 0 02 0 0 33 0 03 0 05 12
25 88 24 81 24 62 25 87 25 04 25 4 13
0 17 0 35 0 2 31 2 13 0 14
2 99 1 19 0 69 0 37 1 17 0 92 15
1 11 1 64 1 19 0 64 0 82 0 99 16

0 0 2 1 39 1 06 1 7 0 76 17
0 0 29 0 3 81 1 42 1 18 18

2 7 0 89 1 77 0 48 2 37 0 19
0 0 93 1 29 2 1 2 69 0 20

0 89 1 17 0 1 95 3 84 0 73 21
16 69 22 79 22 07 2 1 21 69 20 57 22

0 1 19 0 94 2 22 0 0 23
0 1 05 2 03 2 04 0 82 1 19 24
0 0 6 1 44 0 56 1 68 0 77 25

2 29 1 75 1 51 2 18 1 41 0 81 MRE (�)

0 26 0 63 0 19 0 7 3 17 1 48 �RE(�)

63 55 66 04 64 65 63 33 59 92 63 53 MT (sec0)

4 16 4 66 2 84 2 34 1 55 0 34 �T(sec0)

=yCWwv=B
1. objective function
2. Majumdar
3. ant colony optimization
4. Saada
5. particle swarm optimization
6. charged system search
7. Mishra
8. ant lion optimiser
9. accelerated water evaporation optimization
10. magnetic charged system search
11. Kim
12. di�erential evolution
13. Guedria
14. teaching-learning-based optimization
15. Mode
16. modal assurance criteria
17. Rao
18. MATLAB
19. random-access memory

20. Noise e�ects
21. mode
22. cuckoo search
23. ray optimization algorithm
24. tug of war optimization
25. water evaporation optimization
26. cyclical parthenogenesis algorithm
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