
�13
98

u=DU
tR�

'h}
QWC

}Q}O
tw

`}=v
Y

|U
Ovyt

37
�29

"X
'2/

2|
xQ=t

W'
35

�1
|xQ

wO

O
ri

gi
na

lA
rt

ic
leu=R}t u}}aD w |Q=PoCt}k |=Q@ |R=@ |x} Q_v OQm}wQ l}

u}t-=D|xQ}HvR l} QO CqwYLt |SQv= hQYt
|]}LtCU} R p�=Ut x@ T=UL u=} QDWt =@

�OWQ= |U=vWQ� � Q̀=R OH=U
�Q=}Wv=O� � |mRQ@ |DU=Q |[DQt

�O=DU=� |R=HL =[Q O}U
u=yiY= |DavY x=oWv=O '=ysDU}U w `}=vY |UOvyt |xOmWv=O

xOwRi= =}vO QO |SQv= |xOvvmhQYt p}=Uw O=OaD x@ RwQx@ RwQ 'CavY `} QU OWQ =@
=yv; |DL=Q ?=@U= wU l} R= =yu=Uv= |oOvR uOQm |v}W=t =@ p}=Uw u}= xmu}= =@ "OwW|t

\}Lt x@ |OH |=y?}U; CqwYLt u}= |SQv= |x} wQ|@ hQYt 'Ov=xOQm sy=Qi =Q
x@ C@Uv =yu=Uv= swta CU= xOW ?@U =y?}U; u}= ?k=wa xm CU= xOQm OQ=w CU} R
l} xr=kt u}= QO p}rO u}ty x@ &OvyO u=Wv |QDW}@ C}U=UL |]}LtCU} R p�=Ut
|=yxYNWt R= |m} xm CU= xOW xDiQo Q_v QO xOvvmO}rwD wO pt=W u}t-=D |xQ}HvR

xar=]t u}= s=Hv= R= hOy "CU= |SQv= hQYt u=oOvvmO}rwD u}= CqwYLt |=Q@ |OQmrta
xm |]}=QW QO xm CU= p=-wU u}= x@ MU=B w C@=kQ \}=QW QO u=oOvvmO}rwD u}= Q=DiQ p}rLD
u=oOvvmO}rwD 'OvQ=O C}U=UL |]}LtCU} R p�=Ut w |SQv= |xv} Ry x@ C@Uv u=} QDWt
u}}aD xvwoJ =Q |}=yv pwYLt Ct}k w Ovvm xv} Ry |SQv= hQYt Ow@y@ |=Q@ O}=@ QOkJ

#OvQw; CUO x@ =Q umtt OwU u} QDW}@ =D Ovvm

sajed.zare@in.iut.ac.ir
rasti@cc.iut.ac.ir
rehejazi@cc.iut.ac.ir "|R=@ |x} Q_v '|Q=PoCt}k '|SQv= hQYt 'u}t-=D |xQ}HvR %|O}rm u=oS=w

xtOkt "1
|=y|oOwr; w |SQv= hQYt u=R}t CU} R \}Lt =@ |Q=oR=U O=a@= u} QDsyt R= |m}
|oOvR QO xm |irDNt |iQYt |=yq=m R= |oQR@ VN@ xRwQt= [2]"CU= u; R= |W=v
hQYt OvtR=}v =yv; R= xO=iDU= xm OvDUy |DqwYLt 'OvQ=O OQ@ Q=m =yu=Uv= |xQtRwQ
'p=JN} Ovv=t|m}vwQDmr= CqwYLt `=wv= x@ u=wD|t p=Ft |=Q@ "CU= |SQv= R=|awv
: : : w R=oj=H= 'wQOwN pFt |DqwYLt u}vJty w w} wQm}=t '|} wWT=@r u}W=t
|Y=N Q=Okt XNWt |Di=Ut uOwt}B |=Q@ wQOwN l} QDK[=w Qw] x@ "OQm xQ=W=
|=Q@ |} wWT=@r u}W=t pFt |m} QDmr= CqwYLt u}vJty &Ovm|t hQYt u} Rv@
"Ovvm|t hQYt |m} QDmr= |SQv= |v}at Q=Okt 'C}r=ai |Y=N u=tR COt s=Hv=
=}vO QO |SQv= |xOvvmhQYt p}=Uw O=OaD x@ RwQx@ RwQ 'CavY `} QU OWQ =@
?=@U= wUl} R= =yu=Uv= |oOvR uOQm |v}W=t =@ p}=Uw u}= xm u}= =@ "OwW|t xOwRi=
\UwD |SQv= |x} wQ|@ hQYt xDWPo u=}r=U |] 'Ov=xOQm sy=Qi =Q =yv; |DL=Q
=y?}U; u}= "CU= xOQm OQ=w CU} R \}Lt x@ |OH |=y?}U; 'CqwYLt u}=
V}=Ri= |]}LtCU} R p�=Ut x@ xHwD xDWPo |xyO OvJ QO xm CU= xOW Ea=@
|=yCNwU uOv=RwU xm C}ak=w u}= Q[=L p=L QO [3]"OW=@ xDW=O |Q}otWJ
'OwW|t u}tR uOW sQo Ea=@ C}=yv QO w |}xv=Nro |=yR=o uOW O=R; Ea=@ |r}Ui
|=yV@vH x@ sOQt xRwQt= p}rO u}ty x@ "CU= xOW p}O@D |twta |y=o ; l} x@
O}OW Q}}eD uwO@ xm OvDUy u}= Q=DU=wN w Ov=xDUw}B CU} R \}Lt Q=OCUwO

VwQi Q=R=@ 'xw@v= O}rwD Q=R@= uOW sy=Qi w |Qw=:vi CiQW}B p}rO x@ Q}N= |=yp=U QO
|=yVwQ |xaUwD p}rO x@ u; Q@ xwqa "CU= xOW |D@=kQ COW x@ CqwYLt `=wv=
u} QD|wk =@ O}=@ |rLt |=@kQ Q@ xwqa pwYLt l} u=oOvvmO}rwD 'q=m pkvwptL
|tra |=yQ=R@= R= xO=iDU= p}rO u}ty x@ "Ovvm C@=kQ R}v |rrtr=u}@ u=oOvvmO}rwD

"OUQ|t Q_v x@ |vqka |Q}os}tYD |=Q@
'xOvvmO}rwD 'xOvvmu}t-=D pFt |irDNt pt=wa pwYLt l} u}t-=D |xQ}HvR QO
O}=@ |D@=kQ \}=QW QO pt=wa u}= R= l} Qy "OvQ=O Qw[L : : : w VwQi xOQN
\}Lt =@ |Q=oR=U 'C}i}m 'O}rwD |Qw=:vi 'Ct}k Ovv=t |irDNt |=yQ}eDt OQwt QO
=[a= u}= R= l} Qy C=t}tYD xm Ovvm |Q}os}tYD : : : w pkvwptL VwQ 'CU} R
u}= QO C=t}tYD |tra |UQQ@ |=Q@ "OQ=Po|t Q}F-=D Qo}O |=[a= OwU w VwQi Q@
Q=DiQ |UQQ@ x@ |R=@ |x} Q_v "CU= Q=R@= u} QDsyt R= |m} 1=y|R=@ |x} Q_v '\}=QW

[1]"OQ=Po|t Q}F-=D |Qo}O Q@ l} Qy s}tYD xm OR=OQB|t |v=oOvQ}os}tYD
|D@=kQ Q=R=@ QO u=oOvvmO}rwD xm |tyt C=t}tYD R= |m} 'OW xDio xm Qw] u=ty
"CU= CU} R \}Lt =@ u=WDqwYLt |Q=oR=U u=R}t OQwtQO s}tYD 'OvQ}o@ O}=@

pw�Ut xOvU} wv �
"1397 12 12 VQ}PB '1397 10 28 x}LqY= '1397 4 30 Ci=} QO %M} Q=D

DOI:1024200/J65.2019.51220.1897



"""w
|Q=

PoC
t}k

|=Q@
|R=

@|
x}Q_

vOQ
m}wQuOW XNWt R= TB "OwW|t u}}aD u=oOvvmO}rwD R= l} Qy |=Q@ s}tYD u} QDy@

Qy xm |SQv= hQYt Ow@y@ |xv} Ry u=R}t '|SQv= hQYt u=R}t |=Q@ s}tYD u} QDy@
Cq=-wU x@ w OwW|t XNWt 'OR=OQB@ O}=@ OwU u} QDW}@ ?Um |=Q@ xOvvmO}rwD

"OwW|t xO=O MU=B q=@ QO xOW KQ]t

j}kLD |xv}W}B "1"1
R= "OQ=O OwHw ẁ[wt =@ \@DQt |WywSB u=} QH OvJ ' ẁ[wt |xv}W}B |UQQ@ QO
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|QDW}@ p}=tD u=} QDWt �2 QDt=Q=B V}=Ri= =@ xm OyO|t u=Wv 5 pmW %4 xH}Dv
xO=iDU= 'CU= swO |xOvvmO}rwD pwYLt =Hu}= QO xm QDhQYtsm pwYLt R= xm OvQ=O
w OwW|t QDW}@ pwYLt wO |=[=kD hqDN= OW=@ QDW}@ p}=tD u}= xJQy "Ovvm
=Q OwN CqwYLt Ct}k C@Uv u}ty x@ Ov=wD|t QDhQYtsm pwYLt |xOvvmO}rwD
pwYLt O} QN x@ u=} QDWt p}=tD V}=Ri= =@ OwW|t Ea=@ Qt= u}ty xm OyO V}=Ri=

"�1 QDt=Q=B x@ C@Uv CqwYLt |SQv= hQYt u=R}t C=Q}}eD Q=Owtv "2 pmW

CQwY x@ u=oOvvmO}rwD OwU w |rO=aD \=kv 'p=Ft xr�Ut C=aq]= x@ xHwD =@
"OyO|t u=Wv =Q u=oOvvmO}rwD |xv}y@ C=t}tYD pwOH u}= "O};|tCUO x@ 4 pwOH
=@ swO |xOvvmO}rwD OyO|t u=Wv p=Ft pL R= xOt; CUO x@ |rO=aD \=kv
|SQv= hQYt u=R}t xmu}= p}rO x@ 'CU= xOQm u}}aD =Q |QDq=@ VwQi Ct}k xmu}=
xDUv=wD 'CU= ?}kQ pwYLt R= QDtm XNWt Q=m l} s=Hv= |=Q@ VrwYLt

"Ovm ?Um |QDW}@ OwU xH}Dv QO w Ovm ?PH |QDW}@ |=[=kD

C}U=UL p}rLD "6
QDt=Q=B x@ C@Uv CqwYLt |SQv= hQYt u=R}t C=Q}}eD Q=Owtv Qo = %1 xH}Dv
u}= xm OwW|t xOy=Wt 2 pmW OwW sUQ �1 = p3 (1 + 2) + 3 + 4
w p3 |=yQDt=Q=B R= l} Qy V}=Ri= =@ xm CU= |vat u}O@ u}= "CU= |rwRv C=Q}}eD
|SQv= hQYt u=R}t QDW}@ |xv} Ry hQY =@ Ovvm|t |aU u=oOvvmO}rwD �4 =D �1
u=} QDWt swta |y=o ; V}=Ri= =@ xJQy xH}Dv QO "OvyO Vy=m =Q u=WDqwYLt
?rH |=Q@ u=oOvvmO}rwD 'O@=} V}=Ri= |]}LtCU} R p�=Ut x@ C@Uv =yv; C}U=UL
u; Q@ xwqa "OvyO@ V}=Ri= =Q u=WDqwYLt |SQv= hQYt |}=Q=m O}=@ =yu; C}=[Q
CqwYLt u=oOvvmO}rwD xmu}= |=Q@ OyO|t u=Wv w OQ=O =Q Q}F-=D u}ty R}v |SQv=Ct}k

"OQm O=H}= |SQv= Ct}k V}=Ri= |=Q@ |Q=mwR=U u=wD|t 'OvyO Ow@y@ =Q OwN
u=Wv �1 x@ C@Uv =Q CqwYLt Ct}k C=Q}}eD xm 3 pmW x@ xHwD =@ %2 xH}Dv
uDW=Oxov |[=Q |=Q@ xOvvmO}rwD u=} QDWt |]}LtCU} R |y=o ;V}=Ri= =@ 'OyO|t
pmW QO xm Qw] u=ty Ct}k Vy=m u}= xD@r= "OyO Vy=m =Q OwN Ct}k O}=@ =yv;

"OyO|t Vy=m R}v =Q u=WOwU 'CU= XNWt 4
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"OQ=O |oDU@ |SQv= Ow@y@

|Q}oxH}Dv "7
"CU= xOQm =O}B |}xS} w C}ty= u}t-=D |xQ}HvR QO |SQv= hQYt |}=Q=m EL@ xRwQt=
x@ C@Uv CU= xOW Ea=@ sOQt swta |]}LtCU} R |y=o ; V}=Ri= u; Q@ xwqa
=O}B |QDW}@C}U=UL u; R=|W=v|]}LtCU} R |=y|oOwr; w |SQv= hQYt u=R}t
xO=U u}t-=D |xQ}HvR l} xr=kt u}= QO xOW KQ]t |xr�Ut QO p}rO u}ty x@ "Ovvm
pwYLt l} u=oOvvmO}rwD u}= R= s=Om Qy xm OW xDiQo Q_v QO xOvvmO}rwD wO pt=W
u=oOvvmO}rwD u}= CqwYLt |=Q@ |OQmrta |=yxYNWt R= |m} "Ovvm|t O}rwD
xmu}= Q@ xwqa u=} QDWt xm CU= xOW ZQi xr�Ut u}= QO "CU= |SQv= hQYt
C@Uv xm |D}U=UL p}rO x@ Ov=T=UL CqwYLt |SQv= hQYt |xv} Ry x@ C@Uv
QDtm |SQv= hQYt =@ |rwYLt xm OvQ=O p}=tD 'OvQ=O |]}LtCU} R p�=Ut x@

"Ovvm |Q=O} QN

"2 QDt=Q=B x@ C@Uv CqwYLt |=[=kD C=Q}}eD "5 pmW

"2 QDt=Q=B x@ C@Uv u=oOvvmO}rwD OwU C=Q}}eD "6 pmW

"�1 QDt=Q=B x@ C@Uv |SQv= hQYt u=R}t C=Q}}eD "7 pmW

"�6 pmW� OW=@ xDW=O V}=Ri= swO |xOvvmO}rwD OwU =OD@= QO QDhQYtsm
Ct}k x@ C@Uv C}U=UL uOw@ QDW}@ xm OyO|t u=Wv 7 pmW %5 xH}Dv
QO u}=Q@=v@ &Ovm =O}B Vy=m |SQv= hQYt u=R}t C}ty= xm OwW|t Ea=@ pwYLt
|y=o ; 'CU= QDW}@ pwYLt Ct}k x@ C@Uv u; u=} QDWt C}U=UL xm |DqwYLt
QO |@ wN x@ ẁ[wt u}= "OQ=O |SQv= hQYt u=R}t Q@ |QDtm Q}F-=D |]}LtCU} R
�1 QDt=Q=B Q=Okt xJQy xm OwW|t xOy=Wt 8 pmW QO "CU= XNWt 8 pmW

"O@=}|t Vy=m |SQv= hQYt u=R}t |wQ Q@ 1 QDt=Q=B |Q=PoQ}F-=D OW=@ QDW}@
|O=} R Q=}U@ Q}F-=D |SQv= hQYt Ow@y@ |xv} Ry 9 pmW x@ xHwD =@ %6 xH}Dv

35



"""w
|Q=

PoC
t}k

|=Q@
|R=

@|
x}Q_

vOQ
m}wQ|@}mQD =} pwYLt Ct}k Vy=m w |SQv= hQYt Vy=m |=yCU=}U R= Ovv=wD|t
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