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"CU= xOW x�=Q= QwmPt |=yVwQ R= |rm xwQo ẁv wO 'xt=O= QO
u=Um} |x@DQt =@ u=tr= R= 'xm@W KqY= VwQ QO %�h� xm@W KqY= VwQ "1
Q}}eD =yu=tr= |xR=Ov= =} O=OaD 'QDy@ G}=Dv x@ |@=}CUO |=Q@ w OwW|t xO=iDU=

"Ovm|t
xO=iDU= u=Um} |xR=Ov= =@ |}=yu=tr= R= 'KqY= VwQ QO %�p� KqY= VwQ "2
'OvQ=O xOWu}}aD Q=}at R= QDW}@ |=]N xm |}=yu=tr= |x@DQt V}=Ri= =@ w OwW|t
"OwW|t s=Ok= OwOLt <=RH= pL R= |W=v |=]N Vy=m w xm@W Ow@y@ x@ C@Uv
KqY= VwQ x@ Q[=L Q=DWwv QO xO=iDU=OQwt |xm@W Ow@y@ xmv}= x@ xHwD =@
"CU= xOW xDN=OQB xm@W KqY= VwQ K} QWD x@ xt=O= QO 'CU= �h� xm@W

�h� xm@W KqY= |=yVwQ `=wv= "5"2
|=]N xm u=tr= Qy '|R=U|ve VwQ QO %�|R=U|ve� =yu=tr= s}UkD VwQ "1
VN@ wO x@ 'OwHwt Q=my=Q u} QDxO=U j} Q] R= 'OQ=O xOWu}}aD Q=}at R= QDW}@

%OwW|t s}UkD
xOWO}rwD |=yxQo pm O=OaD 'QwmPt VwQ QO %rVwQ x@ xm@W KqY= �hr=
'?} QkD u} QDy@ x@ uO}UQ |=Q@ w Ov=t|t |k=@ C@=F 'xr�Ut |Ov@Vt R=

"Ovm|t Q}}eD xvt=O |wQ QO =yxQo C}akwt
pt=m O}rwD VwQ QO %�xQ=@ wO |Ov@u=tr=� =yu=tr= pt=m O}rwD VwQ �?
|}=yu=tr= 'OwOLt <=RH= pL |=Q@ xO=iDU= OQwt |xvt=O pm |wQ Q@ =yu=tr=
x}rw= |=yu=tr= pm 'xm@W xQ=@ wO Ow@y@ |=Q@ w OwW|t O}rwD O}OH |xR=Ov= =@

"OwW|t |Ov@u=tr= xQ=@ wO xvt=O w hPL
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tQ}O=kt w =yCP u} QDy@ |xQ}NP |=Q@ �CM � Q=OQ=@ |x_i=L l} %sWW uwv=k
Ow@y@ QO |D=@U=Lt |xv} Ry V}=Ri= uwO@ Ov=wD|t =yu; hOy `@=wD x@ \w@ Qt
w OQ=O CMS =@ Q@=Q@ |}xR=Ov= Q=OQ=@ |x_i=L "OwW xO=iDU= 'sD} Qwor= OQmrta

"CU= QF-wt R}v C=QP Q}=U C}=Oy QO u}vJty
Ov=wD|tv 'OwW GQ=N xr�Ut |=[i R= jwiu}v=wk Q}F-=DCLD xQPl} Qo = %sDiy uwv=k
u=wvax@ |Q=vm OwOL R= xO=iDU= =@|r@k|x]kv x@CWoQ@pL x=Ql} "OwW xO=iDU=
Q=my=Q "CU= R=Ht |xR=@ QO |iO=YD OOa l} O}rwD 'Qo}O x=Q "CU= ?=wH
|vwtQ=y |wHwCUH T=U=Q@ |WwQ 'OQ}o|t xQy@ u; R= sD} Qwor= xm |Qo}O
xr�Ut |=[i R= xm |@=wH Q=OQ@ |=yx}=QO R= l} Qy 'QwmPt VwQ j@=]t "CU=
"OwW|t O}rwD R=@ �CM � Q=OQ=@ |x_i=L C=aq]= R= xO=iDU= =@ 'CU= xOW GQ=N
|]@=w[ |xr}Uwx@ p@k R= xm hkwD \}=QW x@ uO}UQ =@ wHwCUH %sDWy uwv=k

"O@=}|t u=}=B 'CU= xOW u}}aD

hOy `@=D "2"3
p=U QO |WywSB QO Q=OQ=@ C=QP |wHwCUH sD} Qwor= R= xO=iDU= 'u}= R= V}B
|v=UWm p�=Ut pL |xRwL h} Q_D Qw_vtx@ xm@W uwO@ VwQ QO [11]'2014
xDUUo C=a@ Qt |xv}tm |xm@W uwO@ VwQ R= QwmPtVywSB QO "CU= xOW xO=iDU=
u=wvax@ xQo Qy |=]N |R=UpO=at w |v=UWm |Qw�D Q@ sm =L CqO=at pL |=Q@
'QwmPt VywSB QO [12]"CU= xOW xO=iDU= CSS VwQ QO Q_=vDt |m} QDmr= Q=@
QO xmCU= xDiQo CQwY Q=OQ=@ C=QP |wHwCUH sD} Qwor=ltm x@ \=kv|}=Hx@=H
|OQm} wQ =@ Q[=L Q=DWwv "OW x�=Q= |O=yvW}B p�=Ut |=Q@ |rw@k p@=k G}=Dv x@C}=yv
OwOLt <=RH= VwQ QO Q=OQ=@ C=QP |wHwCUH sD} Qwor= |Q}oQ=mx@ p=@vO x@ x@=Wt
xOy=Wt 'swO VN@ QO xOWx�=Q= |=]N u}tND VwQ x@ xHwD =@ "CU= OQ=Ov=DU=
R= |a@=D 'O};|t CUOx@ |SQv= VwQ R= xm xr�Ut |xRwL Q@ sm =L |=]N xm OwW|t
u}tND u}= QO "CU= OwOLt <=RH= |xm@W |xOvyOp}mWD |=yxQo |v=mt C}akwt
=D xm@W |xOvyOp}mWD |=yxQo 'Q=OQ=@ C=QP |wHwCUH sD} Qwor= R= xO=iDU= =@
`@=D "OvwW|t =Hx@=H xr�Ut pL QDy@ ?} QkD w QDtm CN=wvm} |=]N x@ uO}UQ
"CU= xOW |U} wvR=@ 22 |x]@=Q QO Qo}O Q=@ xm CU= 6 |x]@=Q u=ty 'Q_vOt hOy
MinimizeE = E(x; y) (22)

|=]N Vy=m Q@ xwqa '22 |x]@=Q |R=Uxv}tm xm CU= |QwQ[ xDmv u}= QmP
p=@vO x@ R}v =Q =yu=tr= u}@ '=]N QDCN=wvm} `} RwD 'xr�Ut |xRwL pm Q@ sm =L
|@=}CUO sOa CQwY QO w xrLQt Qy QO |R=Uxv}y@ Ov}=Qi p=ta= =@ "CW=O Oy=wN
'sD} Qwor= s=o u} QN; QO =yxQo |v=mt C}akwt ^iL =@ |Oa@ s=o QO 'R=Ht |=]N x@
xi=[= =yu; x@ O}OH \=kv w Vv} Ro R=Ht |xOwOLt R= QDq=@ |=]N =@ |=yu=tr=
Vy=m |=DU=Q QO sD} Qwor= R= xO=iDU= =@ Qo}O Q=@ xOWO}rwD O}OH |=yu=tr= "OwW|t
"OwW|t x�=Q= xOWQmP xQo O=OaD |=Q@ ?U=vt u=tO}J w =Hx@=H |SQv= sQv |=]N
CQ=Jwri '1 pmW QO "O@=}|t xt=O= pw@k p@=k |=y?=wH pwYL =D xNQJ u}=

"CU= xOW x�=Q= |O=yvW}B VwQ

|OOa |=yp=Ft "4
[15]'1970 p=U QO |Q=DWwv R= u=UWm |Oa)@ wO OQ=Ov=DU= p=Ft wO '|vwvm VN@ QO
pL Q[=L Q=DWwv QO |O=yvW}B VwQ =@ w CU= xOW x�=Q= \@DQt |RQt \}=QW =@

fitworst w fitbest w Ow@ Oy=wN s)=i xQP |oDU}=W `@=D fit(i) 'u; QO xm
C=QP pm O=OaDN w OvDUy xrLQt u; =D |oDU}=W `@=wD u} QDO@ w u} QDy@?}DQDx@
16 |x]@=Q CQwYx@ xQP wO u}@ |xrY=i "OwW|t pt=W =Q sD} Qwor= QO OwHwt

%OwW|t h} QaD
rij = jjxi � xj jj

jj(xi � xj)=2� xbestjj+ "
(16)

C}akwt |xOvyOu=Wv xbest w OvDUy j w i C=QP C}akwt xj w xi 'u; QO xm
|=Q@ C@Ft lJwm Q=Okt l} " w |oDU}=W `@=wD Q}O=kt x@ xHwD =@ xQP u} QDy@

"CU= GQNt uOW QiY R= |Q}owrH
%�17 |x]@=Q� OwW|t ?=NDv=|iO=YD CQwYx@ C=QP |x}rw=C}akwt %swO uwv=k
Xo
ij = xi;min + rand(xi;max � xi;min) i = 1; 2; :::; n (17)

w Ovm|t u}}aD =Q j Q=OQ=@ |xQP |=Q@ i Q}eDt |x}rw= Q=Okt Xo
ij 'u; QO xm

s)=i Q}eDt |=Q@ R=Ht Q}O=kt u} QDW}@ w u} QDtm |xOvyOu=Wv xi;max w xi;min

x@ 1 w 0 |xR=@ QO CN=wvm} `} RwD =@ |iO=YD OOa O}rwD |=Q@ rand w OvDUy
"CU= QiY Q@=Q@ R}v C=QP |x}rw= |=yCaQU "OwQ|t Q=m

?PH =Q Qo}O C=QP Ovv=wD|t O@ C=QP R= |[a@ w ?wN C=QP s=tD %swU uwv=k
"Ovvm

Pij =

8<:1 fit(i)�fitbest
fit(j)�fit(i) > rand _ fit(j) > fit(i)

0 else

9=; (18)

x@U=Lt 19 |x]@=Q R= CP l} Q@ OQ=w Ov};Q@ |wQ}v Q=Okt %sQ=yJ uwv=k
%OwW|t

Fj = keqj
NX

i;i6=j

�
( qi
a3 )rij :i1 + ( qi

r2
ij

):i2
�

ri � rj
jjri � rj jj(

i1 = 1; i2 = 0, rij < a

i1 = 1; i2 = 0, rij � a
)

(19)

l} R}i QO |m} QDmr= Q=OQ=@ |=yxQm |=Q@ wQ}v |xrO=at =@ j@=]t '19 |x]@=Q
"CU= j |xQP Q@ OQ=w Ov};Q@ |wQ}v Fj w xD}U} QDmr=

CQwYx@ |vDw}v l}v=mt \@=wQ x@ xHwD =@ CP Qy CaQU w C}akwt %sHvB uwv=k
%OwW|t h} QaD 21 w 20 \@=wQ

xj;new = randj1:ka:(
Fj
mj

):�t2 + randj2:kv:vj;old:�t+ xj;old

(20)

vj;new = xj;new � xj;old
�t

(21)

Ovy=wN CaQU x@ \w@ Qt QDt=Q=B kv w ?=DW x@ \w@ Qt QDt=Q=B ka 'u; QO xm
,qwtat "OQm pQDvm =Q sD} Qwor= OQmrta u=wD|t QwmPt |=yQDt=Q=B s}_vD =@ "Ow@
?=DW QDt=Q=B |=Q@ |OwaY `@=D l} w CaQU QDt=Q=B |=Q@ |rwRv `@=D l} ?=NDv=
1 w 0 |xR=@ QO |iO=YD O=Oa= randj2 w randj1 w OvUQ|t Q_v x@ ?U=vt
u=tR |xOvQ=tW �t w xQP sQH Q=Okt "OvQ@|t xQy@ CN=wvm} `} RwD R= w OvDUy

"OvwW|t xDiQo Q_v QO 1 Q@=Q@ wO Qy w OvDUy
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u=Qt
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"hrDNt |O=R; |=yxHQO |=Q@ |Ov@Vt |=ys=o "3 pmW

v = Py
6EI [x2(3L� x) + 3�(L� x)y2 + (4 + 5�)c2x] (24)

�x = �P (L� x)y
I

(25)

�y = 0 (26)

�xy = P
2I (c2 � y2) (27)

I = 2c3
3 (28)

CU=Q CtU RQt QO "OvDUy uwU=wB ?} Q[ v w |v=UWm pwOt E '=yu; QO xm
|w=Ut VvD x CyH QO w xOW OQ=w y CyH QO Q=w|tyU `} RwD =@ RmQtDt Q=@
VvD uwO@ |=yRQt 'u}}=B w q=@ RQt wO "OwW|t p=ta= xm CU= |RQt \QW 'QiY
|r}rLD ?=wH R= xO=iDU= =@ |v=mtQ}}eD |RQt \QW 'AJ CtU RQt QO w OvDUy
ZQi =@ w |}xLiY VvD \}=QW uDiQo Q_vQO =@ xr�Ut u}= "CU= xOW Qw_vt
� = 0 3 w P = 1(N) 'C = 1 (m) 'L = 12 (m) 'E = 1�103(Pa)

p=ta= |xrLQt u} QN; QO xOt; CUOx@ |Ov@Vt '3 pmW QO "CU= xOW pL
w DOF � 70 'DOF � 18 =@ Q@=Q@ |O=R; |=yxHQO |=Q@ =yxQo |}=Hx@=H
xQ] Q}D x@ \w@ Qt |xm@W KqY= |=Q@ |O=yvW}B VwQ \UwD DOF � 250
u=ty QO xRwL pm |=Q@ x |=DU=Q VvD Ow@y@ '4 pmW QO "CU= xOW xO=O u=Wv
|O=R; |=yxHQO |=Q@ xOt; CUOx@ G}=Dv "CU= xOW x�=Q= QwmPt |O=R; |=yxHQO
|}q=@ K]U VvD w u=mtQ}}eD x@ \w@ Qt xm 6 w 5 |=ypmW QO |vwvm p=Ft hrDNt
x@ pwYL =D |O=R; |=yxHQO V}=Ri= =@ G}=Dv |}=Qoty "CU= xOW x�=Q= 'CU= Q}D

"CU= xOW xO=O u=Wv Kw[w x@ =RH= s=tD QO CN=wvm} |xv}tm |=]N
Cr=L R= xO=iDU= p}rO x@ 'OwW|t xOy=Wt hr=3 pmW QO xm Qw]u=ty
VN@ QO xOWQmP |=yC}OwOLt w C=L}[wD x@ xHwD =@ w xDi=}u=tR=U |Ov@Vt
w OvQ=O =Q |ki= |=DU=Q QO u=tRsy |}=Hx@=H C}r@=k |v=}t xQo 3 \ki 'u}W}B
\}=QW =@ xm CW=O Q=y_= u=wD|t '|O=a@= ?U=vD x@ \w@ Qt C}OwOLt x@ xHwD =@
OQ=O OwHw xOWQmP xQo 3 C}akwt |=Q@ =Dm} ?=wH l} 'QwmPt |xRwL Q@ sm =L
xOWxO=O u=Wv u=tO}J "CU= |@=}CUO p@=k |SQv= sQv |=]N |R=Uxv}tm R= xm
sm =L \}=QW CLD |SQv= sQv |=]N u; QO xm CU= |Dr=L Qou=}@ QwmPt pmW QO
OwHwt u=tr= 4 QO =]N QDCN=wvm} `} RwD 'Qo}O CQ=@a x@ w &CU= xOW xv}tm
p}rO x@ =t= "OQ=O |w=Ut CtUk 4 'xRwL CN=wvm} |Ov@s}UkD Cr=L x@ C@Uv
h} Q_D Ov}=Qi 'xOWu}}aD p@k R= R=Ht |=]N x@ C@Uv xRwL pm |=]N uOw@ QDq=@
QDW}@ |=]N =@ OwHwt |=yu=tr= |R=U|ve |xr=@vO x@ sD} Qwor= w OwW|tv hkwDt
Qo}O Q=@ 'QDW}@ |=yu=tr= p}mWD w O}OH |=yxQo uOQm OQ=w =@ w OwQ|t R=Ht OL R=
pt=mD G3 w ?3 |=ypmW "OyO|t xt=O= =yxQo |}=Hx@=H VwQ =@ =Q xr�Ut pL
x@ \w@ Qt G}=Dv '4 pmW QO "OvyO|t u=Wv QwmPt Ov}=Qi |] =Q xv}y@ |Ov@Vt

"|O=yvW}B VwQ CQ=Jwri "1 pmW

"O=R; |=yDv= QO Q=w|tyU |wQ}v QF= CLD xQ] Q}D "2 pmW

xOW xU}=kt u=QoWywSB Q}=U |=yVwQ G}=Dv w |r}rLD G}=Dv =@ u; G}=Dv w xOW
C}=yv|@ |xLiY 'swO p=Ft w O=R; |=yDv= QO Q=@ CLD |xQ] Q}D 'pw= p=Ft "CU=
|=Q@ C=YNWt Q}=U "CU= hQ] wO QO VWm ẁv R= |Q=PoQ=@ w |RmQt M=QwU =@

"CU= xOW QmP \@DQt CtUk QO p=Ft Qy

=yDv= QO pmW|tyU Q=@ =@ xQ] Q}D "1"4
Q=Qk Q}D |=yDv= QO xvwo|tyU `} RwD =@ |wQ}v QF= CLD |}xQ] Q}D l} '|vwvm p=Ft QO
|r}rLD ?=wH "CU= xOW xO=O u=Wv 2 pmW QO 'p=Ft Q@ sm =L |RQt \}=QW w xDiQo
x�=Q= 28 |r= 23 \@=wQ QO [15]'1970 p=U QO |Q=DWwv QO 'Q[=L |xr�Ut j}kO

"CU=xOW
u = Py

6EI [3x(2L� x) + (2 + �)(y2 � c2)] (23)
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t"CU= xOW x�=Q= QwmPt |O=R; |=yxHQO =@ xRwL pm |=Q@ x |=DU=Q VvD Ow@y@
Q}=U G}=Dv =@ Q[=L Q=DWwv QO xOWx�=Q= VwQ R= pY=L G}=Dv |xU}=kt Qw_vt x@
'P = 4�106(N) 'C = 1 (m) 'L = 3 (m) C=YNWt =@ Q}D 'u=QoWywSB
xOW pOt 'xOW p=ta= u}}=B CtU x@ Q=@ u; QO xm E = 4� 104 w � = 0 3
xOWx�=Q= G}=Dv =@ |O=yvW}B VwQ R= xOt; CUOx@ G}=Dv '8 w 7 |=ypmW QO "CU=
Q@ |mDt x}rw= VwQ '1sHL pQDvm VwQ pt=W [16]'2015 p=U QO |Q=DWwv QO
|r}rLD j}kO ?=wH w 3l}DvS sD} Qwor= Q@ |mDt x} wv=F VwQ '2l}DvS sD} Qwor=
,qt=m 'Q}N= `HQt QO QwmPt |=yVwQ x@ \w@ Qt u}v=wk w |v=@t "CU= xOW xU}=kt

[16]"CU= xOW xO=O K}[wD

|RmQt M=QwU =@ C}=yv|@ |xLiY "2"4
QF= CLD xm '9 pmW j@=]t |}xQ}=O M=QwU =@ C}=yv|@ |xLiY l} |vwvm p=Ft QO
xLiY uOw@ C}=yv|@ p}rO x@ "CU= xOW pL 'OQ=O Q=Qk t |QwLt |xOQDUo |wQ}v
"CU= xOW pOt 5a O=a@= x@ x}L=v R= sQ=yJl} \ki |vQ=kD \}=QW x@ xHwD =@ w
w AB |=yRQt |=Q@ "CU= xOW xO=O u=Wv 10 pmW QO |} wQ}v w |RQt \}=QW
BC |=yRQt |=Q@ w 'Q=@ R= |Q=a |m} R}i \QW AE RQt |=Q@ '|vQ=kD \QW ED
?=wH "CU= xOW xO=iDU= xr�Ut j}kO ?=wH R= xOt; CUOx@ |WvD |RQt \QW
34 |r= 29 \@=wQ QO [15]'CU= xOW x�=Q= ,q@k xm xOWQmP |xr�Ut j}kO |r}rLD

"CU= xOW x�=Q=

"s�=k u=mtQ}}eD x@ \w@ Qt G}=Dv |xU}=kt "7 pmW

"VvD x@ \w@ Qt G}=Dv |xU}=kt "8 pmW

"hrDNt |O=R; |=yxHQO |=Q@ |ki= |=DU=Q QO s�=k VvD `} RwD "4 pmW

"s�=k u=mtQ}}eD x@ \w@ Qt G}=Dv "5 pmW

"s�=k VvD x@ \w@ Qt G}=Dv "6 pmW
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u=Qt
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"hrDNt |O=R; |=yxHQO |=Q@ |Ov@Vt |=ys=o "11 pmW

"hrDNt |O=R; |=yxHQO |=Q@ |ki= |=DU=Q QO s�=k VvD `} RwD "12 pmW

"|ki= u=mtQ}}eD x@ \w@ Qt G}=Dv "13 pmW

"xOQDUo |QwLt Q=@ QF= CLD '|}xQ}=O M=QwU =@ xLiY "9 pmW

"|}xQ}=O M=QwU =} xLiY |=Q@ xOWp=ta= |RQt \}=QW "10 pmW

ur = t
4G [r(k � 1

2 + cos(2�)) + c2

r
(1 + (1 +K)cos(2�))

� c4
r3 cos(2�)] (29)

u� = t
4Gsin(2�)[(1� k) c

2

r
� r � c4

r3 ] (30)

�x = t[1� c2

r2 (3
2 cos(2�) + cos(4�)) + 3c4

2r4 cos(4�)] (31)

�y = �[ c
2

r2 (1
2cos(2�) + cos(4�)) + cos(4�)3c4

2r4 cos(4�)] (32)

�xy = �t[ c2
r2 (1

2sin(2�)� sin(4�))� 3c4

2r4 sin(4�)] (33)

k = (3� �)=(1 + �) (34)

'a = 1 (m) 'Q[=Lp=Ft QO "OvDUy|WQ@ pwOtG w uwU=wB?} Q[ � '=yu; QO xm
'hr=� 11 pmW "Ov=xOW ZQi P = 1(Pa) '� = 0 3 'E = 1�103(Pa)

w DOF�162 |v=}t |Ov@Vt 'DOF-54 x}rw= |Ov@Vt x@ \w@ Qt �G w ?
QwmPt |O=R; |=yxHQO w xRwL pm QO x |=DU=Q QO VvD `} RwD "CU= DOF-374
x@ \w@ Qt G}=Dv ?}DQD x@ '14 w 13 |=ypmW "CU= xOW xO=O u=Wv 12 pmW QO

"OvyO|t u=Wv =Q s�=k VvD w |ki= u=mtQ}}eD
M=QwU =@ C}=yv|@ |xLiY |}x} w=R u=mtQ}}eD x@ \w@ Qt G}=Dv '15 pmW QO
w E = 2 1 � 1011(Pa) '� = 0 3 'a = 1 (m) Q}O=kt <=R= x@ |RmQt
Q=DWwv QO xOW|iQat VwQ |=Q@ 'xQ}=O `@ Q h=Q]= QO P = 1 � 108(Pa)

QO "CU= xOW xU}=kt [16]'2015 p=U QO |Q=DWwv QO xOWx�=Q= |=yVwQ w Q[=L
xOy=Wt AB |x@r |=Q@ xCyH QO s�=k VvD x@\w@ Qt G}=Dv |xU}=kt '16 pmW
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QO� =yu; O=OaD V}=Ri= =@ ,=}v=F w 'OwOLt <=RH= |xm@W |=yxQo |}=Hx@=H =@ ',qw= =D
pL |xRwL Q@ sm =L �Z-Z VwQ� |SQv= sQv |=]N Vy=m CyH QO �R=}v CQwY
|Q=mD@==Qi sD} Qwor= w ẁQW x}rw= CN=wvm} sQi R= |Ov@Vt "CW=OQ@ s=o xr�Ut
|xOwOLt QO =yxQo C}akwt uOQm =Hx@=H R= xO=iDU= =@ s=o Qy QO xOWxDiQo Q=mx@
"OyO|t jwU xRwL Q@ sm =L |=]N u} QDtm x@ |@=}CUO CtU x@ =Q G}=Dv 'R=Ht
OvtR=}v xr�Ut Q@ sm =L p}Uv=Qi}O CqO=at pL QO |OOa |=yVwQ R= xO=iDU=
|=yVwQ QO =]N |=yxOvvmOQw;Q@ w CU=y=]N |@Uv |xR=Ov= w pLt R= |y=o ;
G}=Dv CkO u}tND w CUQO |Q}oCyH R= u=v}t]= CyH Ot;Q=m |Q=R@= '|OOa
u}= CSS =@ |v=tr= |=yxQo |}=Hx@=H Q=mOwN Ov}=Qi 'Q[=L Q=DWwv QO "OvDUy
CQwY QO w Ovm x�=Q= =yu=tr= R= |v}at O=OaD |=Q@ =Q V}=Q; u} QDy@ xm OQ=O =Q |}=v=wD
|}=Hx@=H x@ Qo}O Q=@ '=yxQo w u=tr= O=OaD V}=Ri= =@ 'xRwL Q@ sm =L |=]N uOw@ q=@
u} QDsyt R= "OyO xt=O= pw@k p@=k |=y?=wH x@ pwYL =D =Q xNQJ u}= w xt=O= \=kv
=D =Q h} Q_D C=}rta xm CU= u; |OvtWwy 'QwmPt VwQ |Q}oQ=mx@ |=yC} Rt
R= p@k =yxQo |}=Hx@=H R= xO=iDU= "O=O Oy=wN xt=O= pw@kp@=k ?=wH x@ uO}UQ
p@=k |=y?=wH x@ uO}UQ |=Q@ ?U=vt |Q=my=Q 'CSS \UwD =yxQo O=OaD V}=Ri=
p=Ft wO pL G}=Dv |UQQ@ "OwW|t C=@U=Lt sHL V}=Ri= `v=t w CU= pw@k
"OQ=O |O=yvW}B VwQ ?wN |}=Q=m R= C}=mL 'u=QoWywSB Q}=U G}=Dv w OQ=Ov=DU=
R= C}=mL 'u=QoWywSB Qo}O |=yVwQ =@ Q[=L VywSB p=Ft wO G}=Dv |xU}=kt
"OQ=O OwOLt <=RH= VwQ QO hQ=aDt |O=R; C=HQO =@ R=}vOQwt |i=m CkO u}t-=D

"s�=k VvD x@ \w@ Qt G}=Dv "14 pmW

"xQ}=O `@ Q h=Q]= |}x}w=R u=mtQ}}eD "15 pmW

|Q}oxH}Dv "5
=t= 'CU= xDi=} xaUwD |@ wN x@ Q}N= |=yp=U QO OwOLt <=RH= VwQ xJQo =
|=yVwQ Q}=U Ovv=t R}v QwmPt VwQ QO QDpw@kp@=k |=y?=wH x@ |@=}CUO |=Q@
sD} Qwor= |Q}oQ=mx@ =@ Q[=L Q=DWwv QO "CU= Q}PB=v?=vDH= |Qt= |R=Uxv}y@ '|OOa
CU= xOW VqD OQ=Ov=DU= OwOLt <=RH= QO Q=OQ=@ C=QP |wHwCUH |R=Uxv}y@

=yCWwv=B
1. CV-Based
2. GA-Based-Schem-1
3. GA-Based-Schem-2
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