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%3 Cr=L '\UwDt %2 Cr=L 'sm %1 Cr=L� Cr=L 3 =@ |v}tRQ} R ?; QDt=Q=B "3
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4 |x]@=Q pmW x@ u=wD|t =Q 3 |x]@=Q u}vJty "OQ=O i Cr=L xm 'CU= O0

[1]%OQm u=}@ R}v
VX(u)=exp(uAX)=I + uAX + 1

2!
u2A2

X +:::+ 1
m!
umAmX

(4)

m w �X QDt=Q=B |=yCr=L O=OaD n� n |x@DQt R= OL=w T} QD=t I 'u; QO xm
"Ovm =O}B xt=O= C}=yv|@ =D Ov=wD|t xm CU= |oQR@ |r}N OOa

'O0 C}akwt QO xm |]}=QW QO QDt=Q=B |=yCr=L ẁkw p=tDL= |x@U=Lt ��
OQwt QO p=tDL= sQH `@=D l} w OW=@v XNWt |a]k Qw]x@ QDt=Q=B Cr=L
ẁkw p=tDL= Sxj (u) O}yO xR=H= QwmPt Cr=L |=Q@ "OW=@ xOW xO=O u;
s}y=wN =Q 5 |x]@=Q x=ov; 'OW=@ O0 + u C}akwt QO X QDt=Q=B R= j Cr=L

[12]%CW=O
SXj (u) =

nX
i=1

SXi(0)vXij (u) (5)

pvwD Q}Ut QO Q_vOQwt |=yQDt=Q=B s=tD |=yCr=L ẁkw p=tDL= xmv}= R= Oa@
R= C}=yvQO w QDt=Q=B Qy x@ \w@ Qt p}iwQB =yu; ltm x@ u=wD|t 'Ot; CUO x@
pOt hOy "OQw; CUOx@ =Q u}tR Tqm p}iwQB 'xOt;CUOx@ |=yp}iwQB ?}mQD
CN=U pOt QO u=wD@ u; R= =D 'CU= u}tR Tqm p}iwQB p}mWD '|U=vWu}tR
xO=iDU= pvwD pw] QO |D}akwt Qy QO Tqm Qy |=yxv} Ry w u=tR OQw;Q@ CyH

"OQm

CN=U pOt "3
|xv} Ry w u=tR u=R}t OQwt QO C}a]k sOa p}rO x@ ?re= '|R=UpvwD |=yxSwQB QO
w u=tR |v}@V}B 'xOWxDiQo Q_v QO |Q=Oxov sDU}U w |Q=iL VwQ R=}vOQwt
|=y|R} Qxt=vQ@ QO xm OwW|t ?Hwt w Ow@ Oy=wN pmWt Q=}U@ |}=yv |xv} Ry
uDiQoQ_vQO =@ CN=U pOt "Ci=} CUO u; OQwt QO |k}kO G}=Dv x@ u=wDv x}rw=
Q=_Dv= OQwt |xv} Ry w 'u=tR 'u}tR Tqm Qy |=Q@ pvwD pw] QO CN=U Ov}=Qi
|v}at |Q=Oxov sDU}U w |Q=iL VwQ l} 'u}tR Tqm Qy "Ovm|t OQw;Q@ =Q
'OwW|t s=Hv= =yC}r=ai |QU l} |] 'CN=U R= xNQJ Qy pw] QO xm OQ=O
C}r=ai |xm@W x@ xHwD =@ u=wD|t CN=U pOt QO "OQ=O s=v C}r=ai |xm@W xm
Q_vOQwt Tqm CN=U R= xNQJ Qy |xv} Ry w u=tR 'u}tR Tqm Qy x@ \w@ Qt
XYNDt O=Qi= Q_v w x@=Wt \}=QW QO |r@k |xOW =QH= |=yxSwQB R= x@ QHD =@ =Q
xO=iDU= pvwD CN=U |}=yv |xv} Ry w u=tR |v}@V}B |=Q@ u; R= w OQm OQw;Q@

[11w9]"OQm

wQty pvwD QO DAT VwQ |Q}oQ=mx@ "4
pOt R= |irDNt pL=Qt QO 'wQty |xO=H pvwD |=Q@ DAT VwQ |Q}oQ=mx@ QO
C=Q_v '|OwQw |=yxO=O x@ QDj}kO |@=}CUO Qw_vtx@ CN=U pOt w |U=vWu}tR
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"wQty pvwD Q}Ut QO |}xOy=Wt |=ypwrU C}akwt w O=OaD "2 pmW

|v}tRQ} R ?; QDt=Q=B �
1 2 3

Pw =
1
2
3

2664 0 0 72 0 28
0 50 0 0 50
0 28 0 72 0

3775
1 2 3

Aw =
1
2
3

2664 �0 0016 0 00115 0 00045
0 0019 �0 0038 0 0019
0 0006 0 0017 �0 0023

3775
�QDt=Q=B p}iwQB� =yQDt=Q=B Cq=L R= s=Om Qy ẁkw p=tDL= |v}@V}B Qw_vtx@
|}xOy=Wt pwrU wO Qy u=}t |xrY=i 'hwmQ=t pOt ltm x@ wQty pvwD Q}Ut QO
xOW s}UkD 2 pmW j@=]t QDt 10 Q@=Q@ s=Om Qy pw] =@ |}=ypwrU O=OaD x@
w |OwQw p=DQB w =yxv=to x@ \w@ Qt |}xOy=Wt |=ypwrU u; j@=]t xm 'CU=
|=yCr=L u}= R= s=Om Qy |=Q@ w Ov=xOW xO=O u=Wv |ovQ CQwYx@ pvwD |HwQN
pm QO u}=Q@=v@ "CU= xOW xDiQo Q_v QO QDt 10 pw] =@ pwrU l} '|}xOy=Wt
|a]kQ}e CQwYx@ =yu; |xty xm OvOw@ OwHwt |}xOy=Wt pwrU 6 'pvwD Q}Ut
pvwD |=yDv= w =OD@= |}xOy=Wt |=ypwrU uDiQoQ_vQO p}rO "Ov=xOW xDiQo Q_v QO
'hQ] wO Qy R= xm CU= xOw@ u}= |a]kQ}e CQwYx@ �O2 w O1 |=ypwrU�
x@ u; R= w xOw@ pvwD |HwQN w |OwQw p=DQB x@ \w@ Qt 'QDt 100 OwOL |xrY=i
|=Q@ |a]k CQwYx@ u}=Q@=v@ &CU= xOW QDt 1310 Q@=Q@ pvwD |Q=iL pw] Oa@
|Q=iL x@ ẁQW R= p@k |=yxO=O x@ xHwD =@ =yQDt=Q=B |=yCr=L 'QwmPt pwrU wO
=OD@= CtUk x@ uwJ |rw 'CU= xOWv XNWt pvwD |HwQN w |OwQw |=yp=DQB
ẁkw p=tDL= 'sm |xQ=@ wQ u=R}t p}rO x@ u}vJty w xOw@ l}ORv pvwD |=yDv= w

OQw;Q@ XYNDt O=Qi= \UwD |a]kQ}e CQwYx@ =yQDt=Q=B R= s=Om Qy |=yCr=L
|a]kQ}e |}xOy=Wt pwrU wO u=wvax@ QwmPt pwrU wO xH}DvQO w CU= xOW
xm R}v O5 w O4 'O3 'O2 |}xOy=Wt pwrU 4 |=Q@ "Ov=xOW xDiQo Q_v QO
=Q} R 'CU= xOW xDiQo Q_v QO |a]kQ}e Cr=L 'Ov=xOw@ =yxv=to C}akwt x@ \w@ Qt
QO |a]k ,qt=m CQwYx@ u=wD|tv xOt;CUOx@ |=yxO=O =@ =yxv=to C}akwt QO
R}v xOQ@t=v |=ypwrU wQ u}= R= 'OQm Q_vQ=y_= Q_vOQwt QDt=Q=B Cr=L ẁv OQwt
ẁkw p=tDL= w Ov=xOW xDiQo Q_v QO |a]kQ}e |}xOy=Wt |=ypwrU CQwYx@

R= |Q}oxQy@ =@ XYNDt O=Qi= \UwD =yu; |=Q@ =yQDt=Q=B hrDNt |=yCr=L
R= C}=yvQO "Ov=xOW |@=} RQ= =yxv=to R= pY=L |=yxO=O w |U=vWu}tR p}iwQB
p=tDL= 'T=vWQ=m l} R= |Dw=iDt C=Q_v w T=vWQ=m OQi OvJ C=Q_v |Q}ou}ov=}t
xOt; CUO x@ 2 pwOH CQwYx@ |}xOy=Wt |=ypwrU pN=O QO Cr=L Qy ẁkw

"CU=

"QDt=Q=B Qy R= Cr=L Qy x@ \w@ Qt p=kDv= COW ?} Q[ w u}ov=}t pw] "1 pwOH
COW ?} Q[ u}ov=}t pw] Cr=L QDt=Q=B
(m�1) p=kDv= (m) QDt=Q=B

0 0031 320 Li

nvU ẁv0 0083 120 SH

0 0012 780 SHL

0 0111 90 LSH

0 0035 280 5 R= QDtm
RQD0 0015 650 25 =D 5

0 0026 380 50 =D 25

0 0016 620 sm
|v}tRQ} R ?;0 0038 260 \UwDt

0 0023 430 O=} R

ltm x@ '�2 |x]@=Q� CU= xOW u=}@ ,q@k xm 'p=kDv= COW T} QD=t pwtQi x@ xHwD
Qy |=Q@ R}v p=kDv= COW T} QD=t 'p=kDv= p=tDL= T} QD=t w p=kDv= COW ?} Q[

"CU= xOt; CUO x@ QDt=Q=B
nvU ẁv QDt=Q=B �

1 2 3 4

Pr =

1
2
3
4

2666664
0 0 24 0 74 0 02

0 48 0 0 48 0 04
0 28 0 28 0 0 44
0 01 0 01 0 98 0

3777775
1 2 3 4

Ar =

1
2
3
4

2666664
�0 0031 0 0007 0 0022 0 0002
0 0039 �0 0083 0 0039 0 0005
0 0003 0 0003 �0 0012 0 0006
0 00015 0 00015 0 0108 �0 0111

3777775
RQD QDt=Q=B �

1 2 3

Pd =
1
2
3

2664 0 0 10 0 90
0 05 0 0 95
0 33 0 67 0

3775
1 2 3

Ad =
1
2
3

2664 �0 0035 0 0003 0 0032
0 0001 �0 0015 0 0014
0 0008 0 0018 �0 0026

3775

86

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

3/
1|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

R}}=B
�h

}QW
u=Qt
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UOv

yt "|}xOy=Wt |=ypwrU C}akwt QO QDt=Q=B Qy R= Cr=L Qy ẁkw p=tDL= "2 pwOH
|}xOy=Wt |=ypwrU QDt=Q=B|HwQN p=DQB 4 |xv=to 3 |xv=to 2 |xv=to 1 |xv=to |OwQw p=DQB

0 03 0 01 0 05 0 05 0 80 0 90 1 Cr=L
nvU ẁv0 02 0 03 0 54 0 09 0 10 0 05 2 Cr=L

0 10 0 95 0 40 0 85 0 06 0 04 3 Cr=L
0 85 0 01 0 01 0 01 0 04 0 01 4 Cr=L
0 01 0 05 0 15 0 95 0 09 0 03 1 Cr=L

RQD0 90 0 15 0 80 0 04 0 90 0 95 2 Cr=L
0 09 0 80 0 05 0 01 0 01 0 02 3 Cr=L
0 03 0 80 0 85 0 04 0 02 0 02 1 Cr=L

|v}tRQ} R ?;0 07 0 15 0 10 0 95 0 08 0 08 2 Cr=L
0 90 0 05 0 05 0 01 0 90 0 90 3 Cr=L

&Ot w Ot�1
&Q_vOQwt QDt=Q=B |=yCr=L O=OaD %n

\QWx@ L0 pwrU QOX QDt=Q=B R= z0 Cr=L ẁkw p=tDL= %V nsXmz0 (L0 �Ot�1)
OvJ hQat ns T} wvq=@� OW=@ m 'Ot�1 |}xOy=Wt pwrU QO Cr=L xmv}=

&�CU= |a]kQ}e |xOy=Wt
'Ot�1 |}xOy=Wt pwrU QOX QDt=Q=B Cr=L xmv}= p=tDL= %P [X(Ot�1) = m]

&�CU= Q}eDt n =D 1 R= QDt=Q=B Qy |=Q@ m� OW=@ m
w 'Ot |}xOy=Wt pwrU QO X QDt=Q=B Cr=L xmv}= p=tDL= %P [X(Ot) = w]

&�CU= Q}eDt n =D 1 R= QDt=Q=B Qy |=Q@ w� OW=@
|}xOy=Wt pwrU QO X QDt=Q=B R= w Cr=L ẁkw p=tDL= %VXz0w (Ot � L0)

&OW=@ z0 'L0 pwrU QO Cr=L xmv}= \QWx@ Ot
\QWx@ L0 pwrU QOX QDt=Q=B R= z0 Cr=L ẁkw p=tDL= %VXmz0 (L0 �Ot�1)

&OW=@ m 'Ot�1 |}xOy=Wt pwrU QO Cr=L xmv}=
|}xOy=Wt pwrU QO X QDt=Q=B R= w Cr=L ẁkw p=tDL= %VXmw (Ot �Ot�1)

"OW=@ m 'Ot�1 |}xOy=Wt pwrU QO Cr=L xmv}= \QWx@ Ot
O2 w O1 |}xOy=Wt pwrU wO u=}t pwyHt |=ypwrU x@ \w@ Qt 6 |x]@=Q
w RQD '|v}tRQ} R ?; QDt=Q=B 3 |=yCr=L R= s=Om Qy ẁkw p=tDL= xm 'CU=
ẁkw p=tDL= uOQm =O}B R= Oa@ "Ovm|t |v}@V}B L0 pwyHt pwrU QO =Q nvU ẁv

QO xm |}xvwox@ 'OUQ|t L1 pwyHt pwrU x@ C@ wv 'L0 pwyHt pwrU QO =yCr=L
C@ wv ?}DQD u}ty x@ w OW Oy=wN z0 u} Ro}=H z1 w L0 u} Ro}=H L1 '6 |x]@=Q
xOy=Wt wO u=}t |xrY=i QO QN; pwyHt pwrU =D pwyHt |=ypwrU Q}=U |=Q@

"O}UQ Oy=wN
Q_v QO |=yQDt=Q=B |=yCr=L R= s=Om Qy ẁkw p=tDL= uOQm =O}B Qw_vtx@
R= xOt;CUOx@ G}=Dv "CU= xOW |U} wvOm 5?rDt Q=Ri=sQv QO 6 |x]@=Q 'xOWxDiQo
pw] QO pwrU Qy pN=O QO QDt=Q=B Qy |=yCr=L ẁkw p=tDL= |=Q@ ?rDt Q=Ri=sQv

"CU= xOt; CUOx@ 6 |r= 4 |=ypmW j@=]t 'pvwD
36 pm QO '=yu; |=Q@ xOWxDiQo Q_v QO |=yCr=L w =yQDt=Q=B x@ xHwD =@
Q}Ut pw] QO Ov=wD|t |U=vWu}tR hrDNt �Q=OQ@� \}=QW (4� 3� 3 = 36)

VwQ l} \}=QW u}= R= s=Om Qy |=Q@ u=wD|tv xm CU= |y}O@ "ODi}@ j=iD= pvwD
|Q=Oxov sDU}U w |Q=iL VwQ OvJ xmr@ 'CiQo Q_v QO |Q=Oxov sDU}U w |Q=iL

pN=O QO =yQDt=Q=B |=yCr=L R= s=Om Qy ẁkw p=tDL= |v}@V}B VwQ "3 pmW
pwrU Qy |=Q@ QDt 10 pw] =@ |}xOy=Wt pwrU wO Qy u=}t pwyHt |=ypwrU

"�Ov=xOW u=}=tv |ovQ CQwYx@ |}xOy=Wt |=ypwrU�

p=tDL= 'QDt=Q=B Qy |=Q@ u; QO xm OUQ|t QDt=Q=B p}iwQB p}mWD x@ C@ wv p=L
x@ CyH "CU= |@=}CUOp@=k pvwD Q}Ut QO =ypwrU s=tD QO u; |=yCr=L ẁkw
|=ypwrU C}akwt QO =yCr=L ẁkw p=tDL= uwJ 'QDt=Q=B |=yp}iwQB uOQw;CUO
[1]"CU= xOW xO=iDU= 6 |x]@=Q R= 'CU= xOW u=}@ |a]kQ}e CQwYx@ |}xOy=Wt
V nsXmz0 (L0 �Ot�1) =8>>>>>>>>>>><>>>>>>>>>>>:

nP
m=1

P [X (Ot�1) = m]
nP
w=1

P [X (Ot) = w]

VXz0w (Ot�L0)VXmz0 (L0�Ot�1)
VXmw (Ot�Ot�1)

Ot�1 � L0 < Ot;

t = 2; 3; :::; s

nP
w=1

P [X (Os)=w]VXwz0 (L0 �Os) L0 � Os
(6)

%s} Q=O 'CU= xOW u=}@ 3 pmW |=Q@ xm 6 |x]@=Q QO
|}xOy=Wt |=ypwrU QO u}at QDt=Q=B l} |=yCr=L p=tDL= |r=oJ `@=D %w;m
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Q_v QO |=yTqm R= s=Om Qy x@ \w@ Qt |U=vWu}tR |=yQ=OQ@ |iQat "3 pwOH
"u}tR |xOWxDiQo

QDt=Q=B Cr=L Tqm |xQ=tW
|v}tRQ} R ?; RQD nvU ẁv u}tR

1 '2 '3 1 1 '2 '3 '4 12 '3 2 2
1 2 2 2

1 '2 '3 2 1 '4 33 3 1 '3
2 3 1 '2 '3

43 3 2 '4
1 '2 '3 2 3

1 3 1 '2 '3 '4 52 3 4

"u}tR |=yTqm R= s=Om Qy x@ \w@ Qt C=YNWt "4 pwOH

C=YNWt Tqm |xQ=tW
u}tR

|Q=OxrY=i 'IPE 180 %|Q=Oyov �|@v=H |=ypvwD VwQ 1
xOW C} wkD C} QmD=W QDt|Dv=U20 w QDt 0 5� 0 75 �h}a[ |r}N�
'8@100� 100 mm Vt x}q wO |xr}Uw x@

|Q=OxrY=i 'IPE 180 %|Q=Oyov �|RmQt so =Qi=}O VwQ 2
xOW C} wkD C} QmD=W QDt|Dv=U20 w QDt 0 75� 1 �h}a[�
'6@100� 100 mm Vt x}q wO |xr}Uw x@

|Q=O xrY=i 'IPE 180 %|Q=Oyov � j=]=B w j=] VwQ 3
xOW C} wkD C} QmD=W QDt|Dv=U20 QDt 1� 1 2 �\UwDt =D h}a[�
'6@100� 100 mm Vt x}q wO |xr}Uw x@

s=tD Crw@ l =Q 'IPE 180%|Q=Oyov � j=]=B w j=] VwQ
42� 2 |Q=OxrY=i ''25 mm, L: 4� 6 m'|k} QRD

�\UwDt�Vt x}q wO |xr}Uwx@ xOW C} wkD C} QmD=W QDt|Dv=U15
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s=tD Crw@ l =Q 'IPE 180 %|Q=Oyov � j=]=B w j=] VwQ
5w2� 2 |Q=OxrY=i '25 mm, L: 4� 6 m '|k} QRD

�?wN =D \UwDt�Vt x}q l} |xr}Uw x@ xOW C} wkD C} QmD=W QDt|Dv=U10
'6@100� 100 mm

"wQty pvwD QO nvU ẁv QDt=Q=B p}iwQB "4 pmW

"wQty pvwD QO RQD QDt=Q=B p}iwQB "5 pmW

"wQty pvwD QO |v}tRQ} R ?; \}=QW QDt=Q=B p}iwQB "6 pmW

u}= R= |O=OaD |=Q@ s=Om Qy xm CiQo Q_v QO u=wD|t �VwQ 5 Q[=L |xar=]t QO�
O=Qi= Q_v x@ =v@ QwmPt |U=vWu}tR |=yQ=OQ@ "OvW=@ ?U=vt |U=vWu}tR |=yQ=OQ@
xm 'Ov=xDiQo |=H 3 pwOH j@=]t Tqm 5 O=OaD QO xt=vVUQB ltm x@ 'T=vWQ=m
4 pwOH QO u}tR |xOWxDiQoQ_v QO |=yTqm R= s=Om Qy x@ \w@ Qt C=YNWt

"CU= xOW x�=Q=
QDt=Q=B Qy x@ \w@ Qt |U=vWu}tR |=yQ=OQ@ R= 'u}tR Tqm p}iwQB p}mWD |=Q@
xO=iDU= QDt=Q=B Qy |=yCr=L ẁkw p=tDL= |=Q@ xOt;CUOx@ |=yxO=O w 3 pwOH QO
QDt=Q=B |=yp}iwQB p}mWD |=Q@ xOt;CUOx@ |=yxO=O =OD@= 'Q=m u}= |=Q@ "CU= xOW
|=yQ=OQ@ =} Q=OQ@ xm '3 pwOH x@ xHwD =@ TBU "Ov=xOW OQ=w pUm = Q=Ri=sQv QO
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+ P [r(l) = 1 and d(l) = 3 and w(l) = 3]

+ P [r(l) = 3 and d(l) = 3 and w(l) = 3]

[g(l) belongs to GC3]

=P [r(l) = 1] � P [d(l) = 2] � P [w(l) = 1]

+ P [r(l) = 1] � P [d(l) = 2] � P [w(l) = 2]

+ P [r(l) = 1] � P [d(l) = 2] � P [w(l) = 3]

+ P [r(l) = 4] � P [d(l) = 2] � P [w(l) = 1]

+ P [r(l) = 4] � P [d(l) = 2] � P [w(l) = 2]

+ P [r(l) = 4] � P [d(l) = 2] � P [w(l) = 3]

+ P [r(l) = 1] � P [d(l) = 3] � P [w(l) = 3]

+ P [r(l) = 3] � P [d(l) = 3] � P [w(l) = 3]

&1 pwrU QO 3 u}tR Tqm ẁkw p=tDL= %P [g(l) belongs to GC3]
&1 pwrU QO nvU ẁv QDt=Q=B Cr=L %r(l)

&1 pwrU QO RQD QDt=Q=B Cr=L %d(l)

&1 pwrU QO |v}tRQ} R ?; QDt=Q=B Cr=L %w(l)

&OW=@ i '1 pwrU QO nvU ẁv QDt=Q=B Cr=L xmv}= p=tDL= %P [r(l) = i]

&OW=@ j '1 pwrU QO RQD QDt=Q=B Cr=L xmv}= p=tDL= %P [d(l) = j]

"OW=@ k '1 pwrU QO |v}tRQ} R ?; QDt=Q=B Cr=L xmv}= p=tDL= %P [w(l) = k]

xO=iDU= =@ C}=yvQO w xOW pta CQwY u}= x@ R}v u}tR |=yTqm Q}=U |=Q@
xOt; CUO x@ 7 pmW j@=]t |r}iwQB 'u}tR Tqm Qy |=Q@ xOt;CUOx@ G}=Dv R=
x@ =ypwrU s=tD pN=O QO =Q u}tR |=yTqm R= s=Om Qy ẁkw p=tDL= xm 'CU=
?r=]t x@ xHwD =@ "OwW|t xOv=wN u}tR Tqm p}iwQB u=wva =@ w OyO|t CUO
\w@ Qt |=yxO=O R= u}tR Tqm p}iwQB x@ |@=}CUO CyH hwmQ=t pOt 'xOWQmP
'Ovm|t xO=iDU= p=kDv= COW |=yT} QD=t w |}xOy=Wt |=ypwrU C}akwt x@
T=vWQ=m O=Qi= ltm x@ xt=vVUQB j} Q] R= Q[=L |xar=]t QO =yu; s=tD xm
C}akwt QO OwHwt |=yxO=O xJ Qy CU= |a}@] "Ov=xOt; CUOx@ |R=UpvwD
xO=O ?=wH |QDW}@ CkO =@ =yxt=vVUQB w OvW=@ QDj}kO |}xOy=Wt |=ypwrU
Oy=wN u}tR |ak=w p}iwQB =@ |QDW}@Cy=@W xOt;CUOx@ u}tR Tqm p}iwQB 'OvwW

"CW=O

"wQty pvwD QO u}tR Tqm p}iwQB "7 pmW

|=yTqm R= s=Om Qy ẁkw p=tDL= 'Ovm|t |iQat =Q u}tR Tqm Qy |U=vWu}tR
"CU= xOt; CUOx@ pUm = Q=Ri=sQv ltm x@ pwrU Qy pN=O QO u}tR

Qy ẁkw p=tDL= x@ |@=}CUO CyH pUm = Q=Ri=sQv QO Q=m |xw}W u=}@ Qw_vtx@
QO 3 u}tR Tqm 'Q[=L |xar=]t |=Q@ =ypwrU R= s=Om Qy pN=O QO u}tR Tqm
CQwY u}O@ |U=vWu}tR Q=OQ@ 8 pt=W 3 pwOH j@=]t xm 'CU= xOW xDiQo Q_v

%CU=

g31 = (1; 2; 1) g32 = (1; 2; 2)

g33 = (1; 2; 3) g34 = (4; 2; 1)

g35 = (4; 2; 2) g36 = (4; 2; 3)

g37 = (1; 3; 3) g38 = (3; 3; 3)

's} Q}o@ Q_v QO (i; j; k) CQwYx@ =Q =yQ=OQ@ R= s=Om Qy Qo = 'Q[=L |xar=]t QO
|v}tRQ} R ?; w 'RQD 'nvU ẁv QDt=Q=B Cr=L |xOvvmu=}@ ?}DQD x@ k w j 'i
QO xm CU= |vat u}= x@ u}at u}tR Tqm l} |=Q@ (i; j; k) Q=OQ@ u}=Q@=v@ "OvDUy
ẁv QDt=Q=B 4 R= |m} i� nvU ẁv QDt=Q=B R= i Cr=L 'pwrU Qy |=Q@ QwmPt Tqm

R= k Cr=L w �RQD QDt=Q=B Cr=L 3 R= |m} j� RQD QDt=Q=B R= j Cr=L '�nvU
|YNWt p=tDL= =@ �|v}tRQ} R ?; QDt=Q=B Cr=L 3 R= |m} k� |v}tRQ} R ?; QDt=Q=B
pwrU l} QO u}tR Tqm Qy ẁkw p=tDL= uOQm =O}B |=Q@ u}=Q@=v@ "ODi=|t j=iD=
w j 'i Cr=L ẁkw p=tDL= 'Tqm u; x@ \w@ Qt (i; j; k) Q=OQ@ Qy |=Q@ O}=@ u}at
sy QO Q=OQ@ Qy |=Q@ =Q =yp=tDL= u}= TBU w XNWt pwrU u; pN=O QO =Q k
|=Q@ =Q C=@U=Lt 'OW=@ |U=vWu}tR Q=OQ@ OvJ pt=W u}tR Tqm Qo = "OQm ?Q[
`tH sy =@ =Q =yu; C}=yv QO w O=O s=Hv= pwrU Qy pN=O QO O}=@ =yQ=OQ@ R= s=Om Qy
xHwD =@ 'xt=O= QO "O}; CUO x@ pwrU Qy pN=O QO Tqm u; ẁkw p=tDL= =D 'OQm
pN=O QO 3 u}tR Tqm ẁkw p=tDL= x@ |@=}CUO |ovwoJ 'xOWx�=Q= ?r=]t x@

%CU= xOW xO=O u=Wv 1 pwrU
P [g(l) belongs to GC3]

=P

264 g(l) = g31 or g(l) = g32 or g(l) = g33 or g(l) = g34

g(l) = g35 or g(l) = g36 or g(l) = g37 or g(l) = g38

375
=P [g(l) = g31] + P [g(l) = g32]

+ P [g(l) = g33] + P [g(l) = g34]

+ P [g(l) = g35] + P [g(l) = g36]

+ P [g(l) = g37] + P [g(l) = g38]

=P [r(l) = 1 and d(l) = 2 and w(l) = 1]

+ P [r(l) = 1 and d(l) = 2 and w(l) = 2]

+ P [r(l) = 1 and d(l) = 2 and w(l) = 3]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 1]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 2]

+ P [r(l) = 4 and d(l) = 2 and w(l) = 3]
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ltm x@ wQty pvwD CN=U pm |xv} Ry w u=tR |Dq=tDL= OQw;Q@ "3"4
wrQ=mCvwt |R=Ux}@W VwQ

xO=iDU= QDUt CQB Q=Ri=sQv R= 'wrQ=mCvwt |R=Ux}@W VwQ s=Hv= |=Q@ Q[=L Q=DWwv QO
|R=Ux}@W |=QH= x@C@Uv 'QDUt CQB Q=Ri=sQv QO =yxO=O uOQmOQ=w R=TB "CU= xOW
O=OaD x@ xOWx}yD |xt=vQ@ '|R=Ux}@W |=QH= pqN QO "CU= xOW s=Ok= wrQ=mCvwt
|xar=]t QO� xt=vQ@ |a]kQ}e Q}O=kt '=yu; R= l} Qy QO w xOW Q=QmD |YNWt
u}}aD |iO=YD CQwYx@ xOWOQ=w C=aq]= w =y`} RwD T=U=Q@ �xv} Ry w u=tR Q[=L
QO =Q |}=yv |xv} Ry w u=tR u=R}t 'Q=QmD Qy |=yDv= QO QDUt CQB Q=Ri=sQv "Ov=xOW
sUQ |=Q@ QwmPt Q}O=kt R= '=yQ=QmD |x}rm s=tD= R= TB "Ovm|t |R=UxQ}NP OwN
OQ=wt u}= R= l} Qy |=QH= x@ \w@ Qt |r=tDL= `@=D |x}yD R}v w Q_vOQwt |=yQ=Owtv

[11]"CU= xOW xO=iDU=
pY=L G}=Dv w xOW s=Hv= Q=@ 10000 |=Q@ =y|R=Ux}@W O=OaD Q[=L Q=DWwv QO

"CU= xOW x�=Q= xt=O= QO =yu; R=
u=tRCOt w |}=yv |xv} Ry x@ \w@ Qt |vwDU |=yQ=Owtv '9 w 8 |=ypmW
w xv} Ry G}=Dv `} RwD |xwLv =yu; j@=]t xm 'OvyO|t u=Wv =Q wQty pvwD |}=yv
|Dw=iDt |=yu=v}t]= K]U |=Q@ "CU= xOW u=}@ wQty |xSwQB |}=yv u=tRCOt
"CU= xOt; CUOx@ =yxv} Ry w u=tR |=Q@ |Dw=iDt G}=Dv 'OYQO 100 =D QiY R=
CUOx@ xSwQB s=tD= CyH =Q |}xv}W}@ |xv} Ry w u=tR '`k=wQO u=v}t]= K]U Qy
w u=tR R= s=Om Qy ẁkw u=v}t]= K]U u=wD|t xv}y@ Cr=L l} u=wvax@ "OyO|t
u=v}t]= K]U Q[=L |xar=]t |=Q@ Qo = "CiQo Q_v QO �50 Q@=Q@ =Q |}=yv |xv} Ry
OwOL xv} Ry |xv}W}@ =@ xSwQB '�9 w 8 |=ypmW j@=]t� OwW xDiQo Q_v QO �50

|}=yv u=tRCOt x@ \w@ Qt G}=Dv `} RwD |xwLv V}=tv |=Q@ |vwDU Q=Owtv "8 pmW
"wQty pvwD |xSwQB

u; R= u=wD@ =D 'CU= u}tR Tqm p}iwQB x@ |@=}CUO '|U=vWu}tR pOt hOy
"OQm xO=iDU= CN=U pOt |OwQw u=wvax@

wQty pvwD |=Q@ CN=U pOt "2"4
x@ u}tR Tqm Qy |=Q@ pwrU Qy QO pvwD |=QH= |xv} Ry w u=tR 'CN=U pOt QO
'wQty pvwD QO �QDt 10� pwrU Qy |=Q@ xv} Ry w u=tR OQw;Q@ Qw_vtx@ "O};|t CUO
s=Om Qy |=Q@ =OD@= xm CU= xOW xDU=wN T=vWQ=m O=Qi= R= xt=vVUQB ltm x@
CN=U |xNQJ l} xm 'OvQ}o@ Q_v QO C}r=ai |xm@W l} 'u}tR |=yTqm R=
|xm@W ltm x@ TBU "Ovm pt=m =Q Q_vOQwt u}tR Tqm R= �|Q=Oxov w |Q=iL�
C}r=ai Qy x@ \w@ Qt |xv}W}@ w '\UwDt 'xv}tm |xv} Ry w u=tR u=R}t 'QwmPtC}r=ai
'=yQ}N-=D 'O}OH C}r=ai ẁQW w C}r=ai l} u=}=B pY=iOL '�1394 p=U |=Q@�
\}=QW QO |r@k |xOW=QH= |=yxSwQB |x@ QHD R= xO=iDU= =@ """w 'Cq;u}W=t |@=QN
sy =@ xOt;CUOx@ |=yxv} Ry w u=tR 'C}=yvQO w xOW xOR?} QkD x@=Wt |U=vWu}tR
CN=U |xNQJ Qy |=Q@ xv}W}@ w '\UwDt 'xv}tm |xv} Ry w u=tR =D CU= xOW `tH
O=Qi=\UwD xOWx�=Q= |=yQ_v |Q}ou}ov=}t R=TBU "O};CUO x@ u}tR |=yTqm R=
x@ xv}W}@ w '\UwDt 'xv}tm |xv} Ry w 'u=tR 'u}tR Tqm Qy |=Q@ hrDNt T=vWQ=m
R= u}vJty "CU= xOt; CUO x@ 5 pwOH j@=]t �pwrU Qy� CN=U QDt 10 Qy <=R=
'u}=Q@=v@ 'CU= V}=Ri= p=L QO p=Ux@p=U CN=U |xNQJ Qy |xv} Ry xm |}=Hv;
\UwD xv=}r=U CQwYx@ =yxv} Ry |OYQO V}=Ri= |xv}W}@ w '\UwDt 'xv}tm u=R}t
|=Q@ =yxv} Ry 'xDiQoCQwY V}=Ri= p}O@D =@ C}=yvQO w xOt; CUO x@ T=vWQ=m O=Qi=
|OYQO V}=Ri= |xv}W}@ w '\UwDt 'xv}tm u=R}t 'u}tR |=yTqm R= QDt 10 Qy
"CU= xOt; CUO x@ 5 pwOH j@=]t pwrU Qy |=Q@ R}v xv=}r=U CQwYx@ =yxv} Ry
'xt=vVUQB QO xm CU= u}= 'OQ}o Q=Qk Q_vOt Q[=L |xar=]t QO O}=@ xm |}xDmv
R= u}at u}tR Tqm l} R= CN=U |xNQJ Qy |=Q@ =yxv} Ry w u=tR OQw;Q@ CyH
=} |OwQw� hQ] l} R= \ki pvwD Ovvm ZQi =D CU= xOW xDU=wN T=vWQ=m O=Qi=
|=Q@ R}v CN=U |=yxv} Ry w u=tR |=Q@ xOt;CUOx@ G}=Dv w OwW |Q=iL �|HwQN
\w@ Qt C=}rta� pvwD hm '=yxv} Ry w u=tR OQw;Q@ QO u}vJsy "CU= Q_vOQwt ZQi

"CU= xOWv xDiQo Q_v QO �pvwD |xO=H CN=U x@
10� pwrU Qy CN=U |=QH= |=yxv} Ry w u=tR x@ |@=}CUO R= Oa@ p=L
pvwD pm CN=U |}=yv |xv} Ry w u=tR u}tND x@ C@ wv 'u}tR Tqm Qy |=Q@ �QDt
s=tD |xv} Ry w u=tR O}=@ pvwD CN=U |}=yv |xv} Ry w u=tR OQw;Q@ Qw_vtx@ "OUQ|t
s=Om Qy 'pwrU Qy pN=O QO xm |}=Hv; R= "OQm `tH sy =@ =Q �pwrU 131� =ypwrU
O}=@ '�u}tR Tqm p}iwQB� ODi=|t j=iD= |YNWt p=tDL= =@ u}tR |=yTqm R=
wrQ=mCvwt |R=Ux}@W VwQ 'pvwD pm CN=U |}=yv |xv} Ry w u=tR |@=} RQ= |=Q@

"OQ@ Q=mx@ =Q
"Q_vOQwt u}tR Tqm R= �QDt 10� pwrU Qy x@ \w@ Qt |xv} Ry w u=tR "5 pwOH

pwrU Qy |=Q@ xv} Ry V}=Ri= pwrU Qy <=R= x@ xv} Ry pwrU Qy <=R= x@ u=tR |xQ=tW
�OYQO� xv=}r=U CQwY x@ �u=twD uw}r}t� �RwQ� Tqm

xv}tm \UwDt xv}W}@ xv}tm \UwDt xv}W}@ xv}tm \UwDt xv}W}@ u}tR
5� 10 15� 20 25� 30 350 385 63 424 45 13 4 16 7 20 1
5� 10 15� 20 25� 30 318 35 350 385 63 11 7 14 2 16 7 2
5� 10 15� 20 25� 30 276 78 318 35 350 10 11 7 14 2 3
5� 10 15� 20 25� 30 236 20 276 78 318 35 8 4 10 11 7 4
5� 10 15� 20 25� 30 172 96 236 20 276 78 6 3 8 4 10 5
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=yxv} Ry w =yu=tR R= s=Om Qy |=Q@ �80 u=v}t]= K]U =@|oOvm =QB Q=Owtv "12 pmW
"�11 pmW x@ C@Uv QDtm C}a]k sOa�

=yu; hYv w |ki= \N |q=@ |R=Ux}@W \=kv hYv xm CU= |vat u}= x@ |}=yv
|}=yv u=tR COt |=Q@ �50 u=v}t]= K]U u}vJty "OvDUy `k=w \N u}= u}}=B
hYv w |Owta \N AJ CtU QO |R=Ux}@W \=kv hYv xm CU= |vat u}= x@
u}}=B xm OvDUy |]=kv hQat 'R@U \=kv "OvDUy \N u}= CU=Q CtU QO =yu;
OvQ=O Q=Qk �u=tRCOt |=Q@� |Owta \N AJ CtU QO w �xv} Ry |=Q@� |ki= \N
u=v}t]= K]U =@ =yu; x@ \w@ Qt |}=yv |xv} Ry w u=tR xm OvDUy |vat u}= x@ w
CU= |ki= w |Owta \N |xr}Uwx@ ?}DQD x@ xOWXNWt u=v}t]= K]U R= QDtm
QDW}@ |Owta w |ki= \N wO |xr}Uwx@ xOWxDiQo Q_v QO u=v}t]= K]U xJ Qy w
=@ xSwQB s=tD= OQwt QO C}a]k sOa w CU= QDW}@ QwmPt nvQR@U \=kv O=OaD 'OW=@
\=kvTmaQ@nvQRtQk \=kv "OW Oy=wN QDtm xOt;CUOx@ |xv} Ry w u=tR |xv}W}@
|xr}Uwx@ xOWxDiQo Q_v QO u=v}t]= K]U V}=Ri= =@ xm OvDUy |]=kv 'nvQR@U
xSwQB s=tD= OQwt QO C}a]k sOa w xOW QDtm =yu; O=OaD '|Owta w |ki= \N wO
|]=kv 'x=}U \=kv "Ci=} Oy=wN Vy=m xOt;CUOx@ |xv} Ry w u=tR |xv}W}@ =@
Qy "OvDUy RtQk |Qo}O |=Q@ w R@U |Owta w |ki= |=y\N R= |m} |=Q@ xm OvDUy
'OW=@ QDW}@ |ki= w |Owta \N wO |xr}Uwx@ xOWxDiQo Q_v QO u=v}t]= K]U xJ
=@ xSwQB s=tD= OQwt QO C}a]k sOa 'xH}DvQO w OwW|t QDtm nvQx=}U \=kv O=OaD

"�12 pmW� Ci=} Oy=wN Vy=m xOt;CUOx@ |xv} Ry w u=tR |xv}W}@

|}=yv |xv} Ry x@ \w@ Qt G}=Dv `} RwD |xwLv V}=tv |=Q@ |vwDU Q=Owtv "9 pmW
"wQty pvwD |xSwQB

u=v}t]= Kw]U =@ =yxv} Ry w u=tR |xv}W}@ V}=tv |=Q@ |atHD Q=Owtv "10 pmW
"�100 =D QiY R= |Dw=iDt

O}=@ xD@r= "OUQ|t s=tD= x@ RwQ 2271 u=tR |xv}W}@ QO u=twD 76270000000
hQ] l} R= \ki pvwD xm CU= |Dkw |=Q@ |}=yv |xv} Ry w u=tR u}= xm CW=O xHwD
u=tR xm CU= xOW xDU=wN xt=vVUQB QO =Q} R 'OwW |Q=iL �|HwQN =} |OwQw�
|Q=iL VN@ l} R= \ki pvwD OwW ZQi xm OvwW xOR u}tND |Qw] =yxv} Ry w
|}=yv u=tR 'OwW |Q=iL hQ] wO R= pvwD xm OW=@ u}= Q@ ZQi xm |v=tR "OW Oy=wN
|=Q@ =Q} R &O@=}|t Vy=m R}v u; |xv} Ry w hQ] l} |=Q@ xOt;CUOx@ u=tR hYv
"CiQo Oy=wN Q=Qk xv=}r=U |=yxv} Ry V}=Ri= Q}F-=D CLD QDtm R}v xv} Ry 'QDtm u=tR
wQty pvwD |xSwQB |}=yv |xv} Ry w |}=yv u=tRCOt |atHD Q=Owtv '10 pmW
|xv}W}@ |Dw=iDt |=yu=v}t]= K]U =@ u=wD|t u; ltm x@ xm 'OyO|t u=Wv =Q
|xv} Ry w u=tR |xv}W}@ 'QwmPt Q=Owtv QO "CN=U XNWt =Q xSwQB |xv} Ry w u=tR

"CU= xOW xO=O u=Wv �80 w �50 u=v}t]= K]U |=Q@ wQty pvwD
|xSwQB |}=yv |xv} Ry w |}=yv u=tR COt Q}eDt wO u=}t \=@DQ= uO=Ou=Wv |=Q@
u; j@=]t xm 'CU= xOW xO=iDU= 11 pmW j@=]t |oOvm =QB Q=Owtv R= 'wQty pvwD
|=Q@ |}xv} Ry xJ w u=tR xJ 'XNWt u=v}t]= K]U l} =@ xm OwW|t u}}aD ,qFt
|xSwQB |=Q@ |}=yv |xv} Ry w |}=yv u=tR COt '11 pmW QO "CU= R=}vOQwt xSwQB
xU =@ \=kv u; j@=]t xm 'CU= xOW xO=O u=Wv �50 u=v}t]= K]U =@ wQty pvwD
pN=O sy Q@ Owta \w]N� |Owta w |ki= \N "Ov=xOW xO=O u=Wv Cw=iDt nvQ
xSwQB|}=yv u=tR COt w|}=yv |xv} Ry ẁkw |xOvvmu=}@?}DQD x@ �Q=Owtv ?wJQ=yJ
|xv} Ry |=Q@ �50 u=v}t]= K]U 'p=Ft |=Q@ "OvDUy |YNWt u=v}t]= K]U =@

91

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

"""|
=yxS

wQB|
xv}R

yw
u=tR

C}a
]k

sOa
Vy

=mx@ C@Uv =yxv} Ry |=Q@ QDtm uw}r}t 300 OwOL w u=tR |=Q@ QDW}@ RwQ 15 Cio
Cr=L =@ |v=OvJ Cw=iD CQwY u}= QO w CU= xOW xDiQo Q_v QO |ak=w Cr=L
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x@ ẁQW R= p@k DAT VwQ R= '|D; |=yxSwQB |=Q@ pvwD CN=U |=yxv} Ry w
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