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w QDq=@ C=k@] x@ =Q |@=QN ẁQW w =yuwDU VvD |xv}W}@ pLt CUv=wD |]N |=yp}rLD

"Ovm pkDvt |rai |xt=vu}}; |=yKQ] x@ C@Uv QDut}=

shahruzi@khu.ir
rahemi@khu.ac.ir

|@=}xv}y@ '|@v=H Q=@ |xOWQ=wty |wor= '|}xRQr |L=Q] %|O}rm u=oS=w
"|Oqwi ?=k '\rDNt |Q=mD@==Qi

xtOkt "1
C@Uv |}xRQr QD?U=vt |L=Q] |=Q@ CN=wvm} R} Qo |x} Q_v '|ov}y@ lLt VwQ
w x=Dwm |=yu=tDN=U |UQQ@ ut[ R}v |v=QoWywSB [7]"OW x�=Q= xt=vu}}; VwQ x@
|}xt=vu}}; `} RwD x@ C@Uv x}=B VQ@ |i}] `} RwD xm OvDW=O u=aP= |vD@ |x@DQtu=}t
u=v; [8]"OwW QHvt pm |@=QN XN=W Vy=m w =yMU=B |DN=wvm} V}=Ri= x@ Ov=wD|t
|DN=wvm} Q}_v |i=Oy= uOQmxi=[= '|}xRQr Q=DiQ Ow@y@ w |@=QN RmQtD Vy=m |=Q@
R}v |Qo}O u=QoWywSB "OvOQm x}YwD uRw |R=Uxv}tm p�=Ut x@ =Q |}=H@=H MU=B
=@ |@v=H Q=@ |wor= OvJ CLD |Oqwi ?=k `]=kt |xv}y@ |=yKQ] |UQQ@ =@
=@ |DL 2800 OQ=Ov=DU= |wor= p=ta= R= pY=L KQ] xm OvO=O u=Wv =DU}= p}rLD
|=Q=O ,=@r=e 'Qo}O |=ywor= |NQ@ R= pY=L KQ] x@ C@Uv QDW}@ Kr=Yt hQYt
=Q |ovy=ty |wHDUH OQ@ Q=m u=W}= [9]"CU= u}}=B C=k@] QO |@=QN ẁQW |x]kv
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q=@ C=k@] R= QD|v=QL@ xm 'OwW|t ẁQW 1 |xk@] R= D2 KQ] QO w 10 |xk@]
=@ |i}] p}rLD Q@ xwqa xH}Dv u}= "O};|t Q=tW x@ xR=U pm |Q=O}=B ^iL |=Q@

"�7 pmW� CU= xOW O}}-=D sy A4 |v=tR |xJN} Q=D |=yp}rLD
|}xt=vu}}; `} RwD =@ xU}=kt QO =Q xk@] 15 p=Ft |xv}y@ |wor= KQ] '8 pmW
CN=wvm}|v=}t C=k@] QO xk@] 10 p=Ft x@=Wt R}v wor= u}= "OyO|t u=Wv x}=B VQ@
=D u}}=B |xk@] 4 QO |]N Qw]x@ w OQ=O s=@ l}ORv |xk@] 4 QO |W}=Ri= w CU=
|m =L R}v p=Ft u}= QO 10 w 9 |=ypmW G}=Dv "O@=}|tVy=m |B R=QD QO QiY Q=Okt
R= �OQ=Ov=DU= |wor=CLD xv}y@ O=a@=� D2 x@C@Uv �O=a@= w wor=� D1 KQ] |QDQ@ R=
OwHw =@ "CU= C=k@] R} Qo QDsm |oOvm =QB p=L u}a QO w xv}y@ Ow}k x@ |m}ORv ^=Lr
|}xt=vu}}; |wor= =@ pO=at |@v=H |=ywQ}v Cw=iD p=Ft u}= QO C=k@] O=OaD V}=Ri=
C=k@] QO ,qt=m xv}y@ |wor= pmW w xOW QDXN=W |v}}=B w |v=}t C=k@] QO

"CU= xOW Q=mW; CN=wvm} Qw]x@ u}}=B |xk@] 4 w q=@ |xk@] 4 u=}t \Uw

"D2 w D1 |L=Q] =@ 10st pOt uwo =vwo |=yp}rLD QO xk@] |}=H@=H "5 pmW
"10st pOt |xv}y@ |vRw C@Uv G}=Dv "5 pwOH

|vRw Q=}at ẁv
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|@=QN ẁQW "Ovm|t KQ]t |Qo}O x=oO}O R= =Q |QDQ@ u}= '6 pwOH "OwW|t |krD
R= D1 KQ] QO xm Ow@ Oy=wN =yuwDU VvD |xv}W}@ pLt QO |Q}tN pY=it w

38



|tL
=QT

=@aQ
}t=w

|Rw
QyW

uU
Lt

"D2 w D1 |L=Q] =@ 15st pOt uwo =vwo |=yp}rLD QO xk@] |}=H@=H "9 pmW

|L=Q] =@ 15st pOt uwo =vwo |=yp}rLD QO xk@] �|@Uv |}=H@=H� R} Qo "10 pmW
"D2 w D1

"10st pOt QO A4 |v=tR |xJN} Q=D p}rLD j@] VvD |xv}W}@ pLt "7 pmW

"�15st pOt� xt=vu}}; |wor= w xv}y@ |wor= |xU}=kt "8 pmW

Cw=iDt O=OaD =@ xk@] 12 |=yp=Ft |=Q@ xv}y@ |wor= '12 w11 pmW j@=]t
?=k |v=}t VN@ QO p@k x@=Wt xm 'CU= xOW G=QNDU= R}v 3 w 1 |=yxv=yO
=Q |i}] p}rLD T=U=Q@ |Q}tN pY=it ẁQW |xk@] '7 pwOH "CU= CN=wvm}
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1. meta-heuristics
2. harmony search
3. Pheromone
4. branch and bound method
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