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"OW=@ xU}m 10000 |va}
QO xm CU= 7wDQ=B Q=Owtv l}DvS sD} Qwor= =@ uw}UQoQ |=ypOt pL pY=L
xDi=} Ow@y@ hOy `@=wD |xvt=O u; ?Hwt x@ w CU= xOW xO=O u=Wv 4 pmW

"CU=

" (R;Q)|OwHwt sDU}U |=Q@ l}DvS sD} Qwor= G}=Dv |=Q@ wDQ=B Q=Owtv "4 pmW

Qw_vtu}O@ "OvQ=Po|t Q}F-=D |QDWt Q=_Dv= u=tR COt w |Q=Oxov |xv} Ry Q@ u=R}t xJ
|xv} Ry |=Q@ uw}UQoQ |=ypOt w CU= xOW xO=iDU= xOW =QH= V}=tR; 90 G}=Dv R=
"CU= xOW xOR u}tND sDU}U QO |QDWt Q=_Dv= u=tR COt w |OwHwt |Q=Oxov
w |Q=Oxov |xv} Ry w pkDUt |=yQ}eDt u=wvax@ Q w R |=yQ}eDt xm CU= |y}O@
"OvwW|t u=}=tv|vw}UQoQ |=ypOt QO xDU@=w |=yQ}eDt u=wvax@ |QDWt Q=_Dv= u=tR
pOt Qy QO pkDUt Q}eDt 69 OwHw p}rOx@ u; p}rLD w |vw}UQoQ |=ypOt |x�=Q=
R= s=Om Qy |=Q@ R2 u=R}t xm OwW|t Qw;O=} \ki 'OHvo|tv p=kt u}= QO uw}UQoQ
w �98 |QDWt Q=_Dv= u=tR w |Q=Oxov |xv} Ry |=Q@ ?}DQDx@ uw}UQoQ |=ypOt

"CU= uw}UQoQ |=ypOt Q=@Da= |xHQO uOw@ q=@ Qov=}@ xm CU= �96
Qw_vtx@ '|R=Ux}@W R= xOt; CUO x@ C=aq]= R= |}xYqN 3 pwOH QO

"CU= xOW x�=Q= uw}UQoQ |=ypOt u}tND

l}DvS sD} Qwor= "2"3
QO xm CU= xOW xO=iDU= l}DvS sD} Qwor= l} R= |R=Uxv}y@ Qw_vtx@ xar=]t u}= QO
u=wvax@ |Q=Oxov |xv} Ry w |QDWt Q=_Dv= u=tR COt |=Q@ uw}UQoQ |=ypOt 'u;
xOW xO=O u=Wv 3 pmW QO |tRwtwQm Q=DN=U u=wvax@ =yQ}eDt Q=OQ@ '?U=vD `@=wD
QDQ@ |w} Q=vU 10 w O}rwD |iO=YD CQwYx@ xm CU= 300 C}atH |xR=Ov= "CU=
=@ w x]kv wO 3`]=kD =@ sD} Qwor= u}= "CU= xOW xOwRi= Q=Okt u}= Q@ |R=Ux}@W
w C=W}=tR; |L=Q] R= xO=iDU= =@ sD} Qwor= u}= "OW =QH= Q=QmD 100 hkwD \QW
0 04 w `]=kD MQv |=Q@ 0 85 Q=Okt xm xOW s}_vD =yQDt=Q=B MU=B K]U |x} wQ

"CU= xOt; CUO x@ 4VyH p=tDL= |=Q@

"sRwtwQm Q=DN=U "3 pmW

"|R=Ux}@W pOt QO C=W}=tR; |=QH= R= pY=L G}=Dv "3 pwOH
Q=_Dv= u=tR |Q=Oxov |xv} Ry Q}eDt V}=tR;

�Ca=U� |QDWt �OL=w� Q3 R3 Q2 R2 Q1 R1

2 7 2356 2500 500 2500 500 2500 2000 1
2 2 2753 2500 500 2500 500 8000 500 2
2 8 2330 2500 500 2500 2000 2500 500 3
2 1 2743 2500 500 8000 500 2500 500 4
2 6 2346 2500 2000 2500 500 2500 500 5

...
...

...
...

...
...

...
...

...

1 8 4160 8000 500 2500 2000 8000 500 87
1 8 4130 2500 2000 8000 500 8000 500 88
1 9 4177 2500 500 8000 500 8000 2000 89
1 9 4185 8000 500 8000 2000 2500 500 90
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|xOW |R=Ux}@W \}Lt QO C=W}=tR; TBU "OW |L=Q] C=W}=tR; |=[i |RmQt
|xv} Ry |=Q@ G}=DvQ w R R= ?}mQD Qy QO w OvOW =QH= ED CLD |OwHwt sDU}U
G}=Dv uDW=O =@ "OW C@F V}=tR; Qy |=Q@ |QDWt Q=_Dv= u=tR COt w |Q=Oxov
pm |xv} Ry |=Q@ uw}UQoQ |=ypOt '|R=Ux}@W pOt QO C=W}=tR; Q=QmD R= pY=L
OQ=w l}DvS sD} Qwor= QO w OW xOR u}tND sDU}U QO |QDWt Q=_Dv= u=tR COt w
u=} QH u}= "OW xO=O u=Wv l}DvS sD} Qwor= \UwD wDQ=B Q=Owtv QO =y?=wH w OW

"CU= xOt; 5 pmW QO xYqN Qw]x@
R= pY=L G}=Dv =@ |rai C}a[w |xU}=kt R= pY=L G}=Dv 5 w 4 pw=OH QO

"CU= xOW x�=Q= wDQ=B Q=Owtv QO uw}UQoQ |=ypOt pL
u=Wv wDQ=B Q=Owtv QO |R=Ux}@W R= pY=L G}=Dv w |rai C}a[w |xU}=kt
C}a[w R= QDtm wDQ=B Q=Owtv QO xOW xO=O u=Wv Q=_Dv= u=tR COt w xv} Ry xm OyO|t
C}a[w QO hOy `@=D wO |=yxR=@ u=Qm |xU}=kt =@ |DQ=@ax@ "CU= sDU}U |rai
Q=_Dv= u=tR COt w xOW QDlJwm xR=@ u}= |Q=Oxov |xv} Ry 'xrY=L G}=Dv w |rai

"CU= xDi=} Vy=m |QDWt
C@Uv |QDy@ hOy `@=wD |=Q=O wDQ=B Q=Owtv QO xOW xO=O u=Wv |=y?=wH
u=Q}Ot x@ |OwHwt pQDvm w |R} Qxt=vQ@ Qw_vtx@ =y?=wH u}= "Ov=|rai C}a[w x@
u}= u}@ R= '|Q=OQ=@v= sDU}U u=Q}Ot u}=Q@=v@ "CU= xOW O=yvW}B |Q=OQ=@v= sDU}U

"Ovvm|t u}}aD =Q OwN |OwHwt CU=}U Q w R |=y?}mQD

QmWD w Q}OkD
|=y|oOv}=tv w u=DUQr u=DU= QO QDNOrB Io =} Q; CmQW sQDLt C} Q}Ot |Q=mty R=
Vy=m w |QwxQy@ V}=Ri= |=Q@ QyWtQN QOv@ w x=Wv=tQm 'C} wm QO CmQW VwQi

"OwW|t |v=OQOk w QmWD QwmPt u=DU= QO CavY |=yxv} Ry

"xr�Ut |R=Uxv}y@ u=} QH "5 pmW

|Q}oxH}Dv w EL@ "4
|QDWt Q=_Dv= u=tR COt w |OwHwt |Q=Oxov |=yxv} RyVy=m Qw_vtx@ xr=kt u}= QO
QO "CU= xOW sDU}U u; |R=Uxv}y@ QO |aU '�R;Q� |OwHwt sDU}U l} QO
|Qw;`tH x@ =OD@= 'l}DvS sD} Qwor= w |R=Ux}@W u}@ |x]@=Q OQwtQO w xar=]t u}=
QO CmQW |Q=OQ=@v= sDU}U |rai C}a[w pOt w OW xDN=OQB CmQW R= =yxO=O
R=}v w Ov=|r=tDL= =yOv}=Qi uwJ 'XwYN u}= QO "OW u} wOD |R=Ux}@W Q=Ri=sQv
4D-Script |U} wvxt=vQ@ u=@ R R= xO=iDU= =@ "CU= |QDWt Q=_Dv= u=tR u}tND x@
TBU w OW |HvUQ=@Da= pOt 'pOt uDW=O =@ "OW |U} wvOm pOt QO sDU}U Q=DiQ
w |QwLt \=kv uOwRi= R= TB w XNWt Q}eDt Qy Kw]U 2k |rt=a KQ] ltmx@

=yCWwv=B
1. simulation
2. enterprise dynamic (ED)
3. crossover
4. mutation
5. bi-objective problem optimization
6. NSGA-II
7. Pareto char
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