[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VY-AS PP 0 i (SA QL) Jola b fr;/‘ju bkl 2
. (] » . - (I

s
Yo)-YYAR (L
°

(B8 9 (2b yewn (5580 (500 s SOl L O ST G40 (AP
I i boks

Y - i N
S (S AL doganc o ¢ ygyhwe Al =9
Ol 01 3le 5 genlS” psle 05,5 (L e 0aSCails €015l o0 Ll slesl )

Ol (135 3e (83 )87 o3l 5 03,8 b Jls b 5 inio o1 et y) pulit )87 Y

WAF 5 08 ¥ e dew,

VAP g W idlie 50y

o
ady ols Ll oo g e Jams Ll 0 ile 023 8 55 53 b 1) (ilibe ol yo S8 g4l ) bshs o1 b 5o
Jole Jols Lt dal 505, 8 o el Ll cl a5 LGB (640 e (St (Vb - 5 ol 55
Joe il o 0T b s 5 4t b glast ol s 5128 oS (oS 15l Citltie (gl (6,515 5 (1,0
St b Gl Je i ol 53558 (b w5 e S g Sl el 5 Sl OB S5 e
03153 o] (S4203 4 ol (53lgiiy (540 ST a1 (1S e o (54 52 S (5 5b 23wyl 56 e
5 b 08 503 7S oyl LG GAle oyl 3 il 0 OEWS G5 e 5 (6,05 (603 28 ol (5,65
Soge a4 Il b Coale g e (lalyssdone I (3 g 0 (ledibe Dlajer Sy 0w ad o 3
FIF L S s oS o S CPIEX12.Bslizul b ndly JBe 51 1) oks ) Jibo 355 g0 035 B oot (Slays gudoma

v.:h.)@

4:’;:.&“’ e 3de (65 y4ali uuh:-):.o {EYGNEPRES c)lf Lgn\g.:.ﬁe :;5..\47 Olods”

Ao
Silotiag B b1 (14K i (bl 5B OL e sl L 6 ki S 5 K b S (sag 5408
S 038 edalia [V] baylS 53 015 on Ol e laaal s 03557 2 Sl 5 3m oS” (SLoolasl 51 oslizl L O
S mrinl 3 eslial U 1y dlae OT 53 68 .l y gon 108 53 St gr U5 e 05,5 diaS” llie 5 3 ool Cola
Sl il S o b a3 b o e S8 LS laolSans] 3 50 (Siled e (ot b Lalibs s e
3l eslial Uy ¢ g a8 (sLaelRiyl Lo 55 b e 15 [¥] 3 ok oslizl (3l st g 5 31 ¢ s b Joe Jo-

S Hlsedge ¥
yousefpour@umz.acrs, S .57
vy


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

.. s )
QP8 S ghe/j@w%jb/gf R 2

48 el gl bl gl oS ol s )5 55 o a8 s 50 S (Sl 2 S S
iy S8 JUas Gl [¥] 53 1355 e 40T ny gn ST 53 (3 om0 015 Ol 5 S oo e o 0 1y La ) gon oS
5 g S gadslas jlestiul L OL = S¥slas & 53 5 o (iledils s b 5 atanS (gdlos &5 O 50
e w5 G Ll Ooa b Il o (5ladite Sl sm s slae 51 oslizal L sl 55 )Lss Sl (selslas
Sl OS54l unT 3L 5350 o0 b wn gy (sWls K 4 dlas (5Ls3T 5l 030l b s 5 035 5
L 58 Il as F] 53 w355 o et ik (518 ) (6la s L5 ksl 55 T o Zs 4 s gy
U_w_guuﬁ‘-ﬂiﬁ.u;w_)t_a:;\a,\_.zubh;;”u.;,ou_ﬁu.b,-\fs,w@ba)u«.ﬂ&u,up_ﬁwg
o3l s 5 3,505 3 5 (5553 645 (6 1 45T oo Sl o3linl L 1) 4t 5LES 5 0L o ¢ 2l 8 ¢ ol s Olo jon
a4 53 akaS sy OGS s Sl eslizl b ) S e atetie S (saig 5505 s Sl ks |
S or ad sl g 4 Oy 5 a5l S 553 00 55 (ore W D S enlitnl b s ¢ 55T (g0 S

by OT (S 5 (63 Shas (slaa 3o oles by 35 5 58 Jisl slaeS (6,18 ale o (slaesy o
ool slaadd go Ol sie 4 HLid il 31 slaolSasl 5 ) bglast 31 5 ail o s L2l laolKasl 5 ) b s
17 50] 355 o0 03 5 b 58 Il laasls

48 il sl a3 5 558 OT el (5 O pman ol il lyls el sl o0 & b 8
(,NMw,gﬂgwm\&uw;gwuuudﬁm\tujfcww@..\;,bj%,;wu
Il 558 o ol 10555 5 ST oS 93 0 0 ko S8 plomlr 35 8 @ o Calibea (slas )18 g1 oo
05 sl U mlis 51 Y5 b ol 5o 5 YL slaylis o S€ 5LV = glralr Sl ol Oole €
e iy el Ol e 5 OB IS U e 55 5T 1L Ol T3 G w55 0T O JASY]
2 3]s e all dlee S sl 1 ra) S codd )l sla B s, (rled )3 el Jo 0551 o 2
ol (s Olojad oy g 40 (2 et 9 (2 5 ¢ L OIS (gllus ¢ 55 50 Slusl 55 0 wlyl SVl (galS”
L b e SVslae pmads b adlie ol 55 . Conl 48 8 515 gy 5550 s ol 5L ol sl e ol 5 .ol
‘_g@):W&‘H‘c}\f)uéﬂgéua&q‘.ﬁf@&?wbub Glapay b1y dlae ¢ ot SVslas
L oT 5558 00 shuaid Ghla (5 e sldie 4 ar 5 b cctline gl 5l 53 GE b laolanyl sl o b SE
s 83 o5 4 5L e S8 3 b S 58 o emis (88 50 LS e e il Dl g U
S i 2alS (ol 4S5 (el (CGS) s s 051553 ol (laolansl g0,y sl . oils ppl g e |
LS ISl Y0 4y Sl Ver e SI5LE HLib 5358 e oslizal (e sl o 4y (Ll ) 6L2) (6l o o shas
SARN BT

03,78 Lol 457 ol 5L 35 50 Lol 31 (6,05 ¢ 5 08 A3 e 4 58 0 JUis
b s 58 4 S8 s 4 1, CGS el il 38 s 0T 3 &8 Lils S ey oKl &K (TBS) ¢ 4
G s p b oo LS SISl 70 4 SIS YO+ 515K 5Ll 53 358 o0 fioS o iS5 e 5l
Dlis ol 53 o 355 o adie bl Jbd 5 g I8 Ay s TBS § 5 WTBSUKs s ol GE s

V¥


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VI-AL (O710) A ST shboe b o &

sl 08U a0l Il jskite (pl (61358 4ieS 480l sl (G4 58 & () 5b @ el 3las pl gy s

o La0T 1 as 5 g A8y a s LaTBS ¢ 5 TBS sl sla0lSes e Sy go 4 o 0k oLl TBS
N

6 il SLacSSS 5l oalital Uy e codas iy o3 58 668 o1 b e cllin (pl pgs id 3

Ly lacysgdome ool a8 WUl los 8 Lacys gidmee 5 o5 5o o1 b Juds 53 558 0 e WTC?W

38 Gl gl 5 Ol e 51 aily Jio &K (o idu 53 ol B s (Glay s gidone

Sl Jow 9 o Ly & ¥
U5 5 b s (TBS (slaolau] SLOKe &8 (gy5b 4 ol Slu 8 a8t &5 o1 b Cots dlis ol o
Sl ol 53 23,8 518 Jaide b (s3date 348 ) Lokt 4 b 3 3,8 plnil wig Sy po 4 Ll
a1 Wasles 5 baae gome Il .l 3 8 515 4 5 3550 55 558 Bls Ll 8 4 (Silede S e p (SSs

e PP Iy dle ol s gdous Lasles Cﬁljlo.s\.&.:wll.f.rgf@ga.lﬂ () 5 (V) adgd> o

Lﬁw.ﬁ‘jkww A Jju\?

4 yoes gl gb

st esls Bl LoTpy 2 S WTBSs ) sepome |

.J}.ﬁl@aé‘b&ut Q)yﬂau&dﬁgcw‘TBSwaﬂbsuq&&w

T
.;,.:@m;u:d_uzQ)y@?uﬁs@u}wéu%,ug{s@w 7
2> g g 0303 u':a“l.«is Q)yQCGSJafthGSA,Ku,W. S
TSN T NI

Sl K s ol m,

e uxze 5 Lasles Y 9o

S e st 53 58 e b O 3l g 5 TBS i )y g 55 45 ol 9353 s Vi
.Aﬁf@b

Q)Miﬁ’p):)&)‘m:}_&giﬁt&l&»TBSjl Z axbaS Syse 55 Cnl 09593 it w

tz
5,8 a1y o e

b 53 58S e 558 4 dis s@;,,CGSyt OLSG TBS S S50 55 Cul (5595 e u
3,8 o o jldie Oy g

s a0yl g TBSCs b cal e

s w0l ) Z 4ol s o jliie S cul g uie

.;)\”fjsc;nﬁsg;ﬂ\wlfﬁ#ﬂm d

3o O L T O TBSES i jladd i D

Yo


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

.. s )
QP8 S ghe/j@w%%{;f R 2

ERFIY ol
s o 0L 1 Zamb b T g s TBS b ) s

s ol l, T o TBSE S e Sl ed b
a0l 1, Z 4sb b T g s TBSWd S Jsb

s o 0l 1y Z 4 bt OGTBS o lad d 3 by caSo 2o oy 25 5 S8 0L > lkie
230 O L T O TBS S i ol 55 by a0 i (5 5 S8 OL o s
ot Q&ATBSQS@}‘}\?JL&;

tz
Qy
Qq
7
sl S @;th oL TBS ;€ s ;7;
el T OGTBS 1 Zaxb s 58 s Vi
ol Z axbat O TBS 58 s ’é
a3 o OLES 1y A s Bus SVslae 45 &S e o 58,5 M
e o Ol |y badslae jy Cute Gl 0 K
a3 o0, TBSw 2 a2 CT
s s 0, TBSca 0w #4050 CP
a3 oo OLis |y Sl foate OB WS 5 20 4 TBS s 388 Sl Caianja Cl
a3 g Ol 1) el 2 TBSE s i s 53 8 ol iz Cl
My LA e a5 CDy
W e 0L e TBS 5 mls o lodd 53 0Lz 5 JMae 25 5 mIrs
das o 0L 1) OB S o mn 5 WTBS o slad 43 Ol 55 5lde 02 508 it
ey gp DE S 5 e 4y 4 (58 i i Z0
iy o OB U o e 0 457 (56 L It 255 zm
Wl i 3 5L SlAe w5t SO
bl mbie 51 Sl S8 e 5 sm
LA gdoes (5l o Cgr  SaS (gla e Xy,
Bysgiton il o S SoS slajie X
Aoty (,2) 5 (S, 1) o bl ey caiasS (s e G508

Ll Gl o (ol p ke pize )T

g3 3m ot Sl (1) 3 gon 487 350 aai WL TBS ¢35 6 s T 0 o s 163 Gib

Sy, v Otdr M)
idl

TBSJ‘@-)ﬁﬁ&Q‘ﬂQT@bWJt QKAJJaMMTBSﬁ@kf&f&k)@d\.&;(*)ﬁ.ﬂ)}bﬂ

) (b gaas=b o

Zyti qi 2 zwtzdz Ot T )

il z0z

\%4


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VI-AL (O710) A ST shboe b o &

S Wl L S @&jlWTBSﬁS:)‘J@OQ(f) Cud gdowe
dug =Dy, Ot oT )

sOS igl
S b § pazme 0dias OLAS Caly S L OB S G e (LBWE O 03,557 5 Kbl (F) Cys guloes

..—L&J@ B VA 64::-\4 @ &S ol &Uﬁu&a LS‘L“S BE) ol \—w 6\.&TBS
d, < Zwtz zyitqi = zzwtz Yiedi UzUZ g
tar

il toT i
D R e e e R R SR W U g S AUV PREVRC VH( JRCNEPREN

(F) Cosgdome oll (ol o BN 2l Vi s Wy (29393 s it & ol &5 1 Gloj it o) oS oo

S B S oo )

d, <> >k.q, 0z0OZ ®)
tar il

S oo e 25 SB35 el 1 Ky Sl Jl>

kitz SWtz %)

I(itz < yit (V)

I(itz 2Wtz +yit - W)

)Juf‘j kitz )‘J_B.a O\S/JTQMLJMJ_"JJ yit,WtZ )‘éa\fﬁé\fu@ QL:J (V)j(?) Lg\.é('_,.l:).\:u
5 &S5l Ky Jlie (A) o gdoms Ledial oKl Yy Wy, o8 a
aS sl J_:d::_guaﬁféuTBSgﬁé,b;\,\il{,u{@@u,,'\?qbu&uTBSA{Ss@uﬁcﬁé}

el ok Gy a3 (F) (gelslan o dslasl Sy Coon Sl ool § 030 (ot SOy (4) Sy 5o
d, 2 zust zyitqi = zzust Y. UsUS @
tar

il ¢ i
B 5 s sdoe ol T TU Y o it 650 (o 5 Lol st 8 s putoms &S5 55 (1) s sdoms

5 () Cudgiome bl ol 2 i3l )l Vi 5 Ug (25555 Sl miio oS Sl &G ol Glo) it o) oS oo

(S o b S Dose

d,2>>r,q OsOS ()
]

I SUg aY)

s < VYi (v)

I 2Ug Y5 —) ()

5 Ao il Ty e o80T il jio ol Yip 5 Ug 31 (S5 o8 0 8 iS00 0L (11) 5 (1)) (sl sutoms

b S g Mg olie (V) s gdone L Aal & 415 Vi 5 Ug o6 5

v


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

.. s )
QP8 S ghe/j@w%%{;f R 2

SL S Wi ol 5 ol 25,20 [F] i gan s (sdlns 4 487 Conladd s 5Lad 31 galslas (V0) 5 (VF) o5 goms
otf,uqumuuTBs,-\sgdszéuﬁ”w,u,mﬁ)uTBsu@uﬁ;\gdlw,s&tﬁ\Jdm o
L1 pli o8 336 K dl p juir 4 oSl e Sl s, K Polan l 53 oy 50 Azt
cu,;Jusoﬁ.@\)ug‘;\?&uA;JgL;j,-tpm\js.ﬁu@ou;s mo= PrLL el o8 sl s
Syl (mal OB AS s e b 3 5L ) 5 i TBS (bl 5 5L 55 5 TBS (bl 51 5 i

&)}&@\)Qﬁjsd:wgL.waQ)L&O\{ﬂ'CJJr)JO‘j.n;@;ﬁbaﬂjgdaw%w

5S
-1t =KD QL u, OtO0T sOS (\F)
it - =KDQLL w, OzOz tOT (1)

oS oo Ol 5 Do i Laplin 5 LS 3b oS 1n )3 552 4o (glasld (sl (o laiys dons Iz
BE) tSJ.;_«m)J)LﬁJﬁL: Z Q)jjt L)\S‘)JTBSWJ:““‘ :ﬁ-,;;)ra);s\f.\;.&t{@ J‘fu@\.&ﬁﬁ:)w
et 3525 oy 0 33 e oy g0 4 AEL ZM ) 5 e 5 0Z 1 508 b Z OSG )3 5 AL 0Z7 4t O

.,uzu.sm,w;rfto&,.ﬁjsoﬁ\ﬁso&ﬂ,gjug,ggoo&TBS)so&»w

7, =w,z0" (%)

o SW,,z0' (V)
W,zm' < x,, OA)
sm'u, <77, (14)
so'uy <77 (Y+)

0L 457 S o Oy (V1) 3 pomn 10 0 Ol 1 Ol 5 Sy poboen Yl S¥olae (63 o 0Ly 51 13
FeS O U5 F 55Nl mla 5l s 2 Ol Oljs A3l wle S| s 2 0L ) 508 il baasb 4 (63505
b Laaolas 25,5 Ob 2 45 U8 o0 Ol (YW s gudoma 3505 00 Ol 1) £ 90 50 e (YY) L gilome oS LS
(£:2) 5 (Sit) Sla e o st 355 pohe )50 53 a3 oo DL (Y0) 5 (YF) SVolas sl Lo 51 5 2

>Q,>Qy<e  OtOT ()
z0z sS

> Q, <mrs OsOS (YY)
tar

> Q, 2mrt 0z0OZ (YY)
tar

0<Qq SULQ, OsOs, tOT (Yf)
0<Q, W, Q.  0OzOz, tOT (¥0)

YA


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VI-AL (O710) A ST shboe b o &

5 A3b o (VF) gadslae dilen (V0) (gadslas (g5l o r—-fw“ Ol 1) OVF) sdslas (g5le o (g0 5 Jl-
ol ilasks Sl l (o e DYl el 75 Cgas s S¥slae s sed S 1) b g e DS
Ny [0,Qum | &3 i i (o SIS w5 L1y QY w1t 1S r Joe Syl 4 DYl
slaejl o> ol 615 s L Q) a5 S o i [A02 ][R08 ] [A B] Sise 4 s

3 5h oh 035 B ) olie L QY lde () UKE) 345 e 035 i [8,8 4]

Xy =A%D +...+A%n (Y#)
QT DL 4§
b=a i=)..n (Yv)
st s
AT+ + A% =uy (YA)
A% <yd (Ya)
Aig < Yig-\ + Yist ¥
A<y 1)
n-=\
Dyl Euy, AT 2o *Y)
i=\
//)
//
b6 yos
/4
Va
b5 %
al a2 a3 a4

bé

b3

b1

Q. b s (gankad aalad i ) IS

=5 olae /1(?+.)3 Ad (B e Sy ldae 93 gl 9 5 5h e 4l g [bi ,bm] ©e3b 53 e S 5 plel p Xy

035 Gt B 5 Do a0 (10) 5 (VF) gadslan Jlom 35 s b L1650 Ay 5 AT o o iy e 53

:J},&GA
nssx _n;t = KD;bXsLst (*v)
ﬂt!z _ﬂé = KDt?th Ltz (\a\c)

va


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

.. s )
QP8 S ghe/j@w%jb/gf R 2

U’-'-J)‘ ol u\.’d’o‘#éoubgjuu DS )‘.—\.5.& r{)j-u ;}-—\:— ‘) LGQTSCMA‘ Xs Aolea th m.byf QYJ‘&‘
Eole ol e gl Sl oslizal LS o ol € it U1y DXy Sl ol il el 5 52 50 (5l

e, =AL AL+ AT (¥0)

oS or A MAs Ug Jlhe 5 X e (M a3 ol 1, Al
g, +..+6" =u (¥$)
Va SMSXg V)
yE=mexg +(6§ —\)M (¥A)
Va <O:M (*4)

Al e = S e Sole s STl DX Ol Hliae STu 4l 5 M lie

\
(Mpin®)a;
385 O i Wl o By polie 3 (S Sy ge0 OT 53 45l 3T 5S s (6 s ST s oo OLES (¥F) (5slas
(¥4) 5 (FA) «(V) gdlslas .ol oo OT Hllie oy g ol b 53 355 Ol S (gl b8 51 S b amss )3
4 () 5 (1) S¥slne 10 6350 ot 2 Sl il 5 A8l ko b Ll oe Yy polie 51 (S L5 &8 ST 0 Oy

J}&dﬁaé)%ﬁ:ﬁjd’d}g:)y:\&ﬁ&)y

77; —77; =Keyly (f+)
rlllz —I'é :Ketthz (FV)
Soan b Y

st byl glaay o JS Sl s il o 58 a8 55 S gl IS (5leanaS” dlie oyl 55 s
b 353,85 o Jola yad ) bybs o b e slao)s m slaas b Godes Caond S L slaolKan!
03,5 on ol A b glast 5 Laolny| Sl jgad 4 bgy o DU oled ol 1 b 56 Jlisl slaaSls
rl Slm il LS (58 e Sy o S e (slady ja 4S5 S ks L 148 4 |y e Cota w5 1
(LATBS i ot 0LSG d 5 (sladiy 3o ol 5 4 O b sla e o0 8 oo i 53 1) 5 aholas  lats
Sl sana s Z at Ol s sa it 4 S OGSl 18 ausa Z 4t O IS I s s

Ll 4 SO 51y

Min  Y3Y,CR+ X301y, + Y IW,LC, + Y Y LCl,

tar il tar il tar zOz tar sos
dn dn
k k
+2. 2.2 %CDL, +2> > G,CD, Ly
tor zOZ k =y tOT sOS k =
A


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VI-AL (O710) A ST shboe b o &

Soue Jlo £
Ol 53 A o s Jlie ol el ol asl )l ddes ol (21187 0315 OLiS (61 (s34 Je &S5 S ! 5
Calites 0L & s Wl 5 o S TBS 55 4w 5 Calies SLalolE b oS 5 5ae) Vo 53 [1V] ol 015550
o SLSls Hliie i bg o (1) g 105 8 i 55 0 3 e s Cimped ol 0l 1)) L5 o
(#) Jgd . das o OLES 1y oS (5 uzs s TBS s (gahols (8) U . lil o xS 20 ol 0S5 e
i 5a godasOLiS (A) 5 (V) Jgda s e OLES r\.xf,a b b g3 g g0 GWTBS el 4 5o sdasOLES
.c,_.A;Ry;,\?m_;ﬁijBs)Tst@u&__g%_;;@&_;Jgsmpdﬁgdsu&u,ugw})
all e b 0 0303 025 (F) Uptor 53 WTBS)! e (ol (s4bold ST 015 e s 51 il 5 0 WTBS
o313 IS (00) 5 Q) Ut 55 55 15, 0T s 5 0258 o= 15 Je ) CPIEXL2.551 eslizul L alie o) 55 ok
A 3 4l Jo Olej Sds ol 4 S plos RAM-4G CONi5-3200MG (505313 5 L 5 gupslS” Lo 55 (55 3Ly
PYDFY OT o b (SLm it FFYA 0T 3355 (sla ita shwi Cal 4§ Sy o 4l VP 5 4
a3l el (3 aan ;a4 s oa DL (V1) U (ol FYFYYOL e i lie 5 SVAYA 0T (lactys goloms
OLES 55 (0) Jgamr il o s LI OL o & 5 5 HLid 5 a8 5 S o w0 sl old s TBS &7 S

S g_)fﬂﬁjh L;Lau.}' )LLE.A .“Jju\?

A Ve q A v 2 o ¥ s Y Vo uS O s

AV Fao/v \igdid a¥o/v VOY#/4 ARRYYAs \PEY/A VA A/A FYo/A AY/fF gYY YV IR RTH

TBS 5 e 1 ot £ Jguter

TBS .= Lo
q A \4 # o ¥ s Y \
YeorA \VAA \AQY YoV ACRR Yoo V4AY YOPA YYAY \
Yfo4 Aatd \AMA \#\0 YAV Yovf AR YV¥Fa YV AA Y Q{_
Yf.v .44 Yo 0 \VN4+4 Y44y ARAAY AR yeqy Yyyy s
AN


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

.. s )
QP8 S ghe/j@w%%{;f R 2

TBS 5 koS jme oo (gahols 0 _f9u>

g\fu\...fufm
AR K q A \% # o ¥ s Y \

YY4¥ Ya4. Yoy YeYV YAAY \OVO MA AVY vV \nas V7o \
YAOY YOFY Y+ 4A V7YY VFYY ARRY 4 A fIv v \Ax4 YAy Y
Yf7¥ Y\fo Wb Yoy Vovp qy. V¥ Y4 4% VY VOA s —
\RV4 4 44 \Ye¥ \0 Y4 020 7FY oy oyy 1140 \PY YYAA ¥ g
\AZO \#\0 VVYY A Y8 YOA Yvv 7OY ¥va A7 \YYF o g
Y&#vA \FeF VaYyvy VYAA \YYY AZN oy Y¥f. ldal ARRVN B 4 Cg\_

44y YfY YFY YVA R Vo 0F \FAQ 1Fa) AARY4 Y70 Yiva \ ?\
\YAQ ARV OAN YYA oY# (AR \W A\YFY V40% YY'v# ARARN A

YY. YY4 4. VYAV and \agv YY#. Yf.v Y.ov \atd .45 4

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

LTBS i b s ol gy o 1 J9r

“» ik TBSgs
Breen Oree Ve s
PO Yeuen Yo s
Ab« e Yooo .

“C}c

g e slady ja 5 O WS O pae s TBS (s slad ) b3 Y Joue

<A ddes
f =)
Yo =¥
O o==lr
00 F
7o o=
LOT 4505 wls s TBS (o slad ) 5 A Jour
<5 dies
7 S
70 =17
\z ==V
Vo A
Ar ==
AY


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

VI-AL (O710) A ST shboe b o &

b s 51K 2 03 0l 55 B TBS 55 L s 5l TBS e o a8 <ol TBS 4 e panass TBS s sl A Joua

O g B et L
X SYD - ) Y v
Fan FYO o v Y
X SYO ¥ \ Y
Fan FYO o A \

& a3 0k ¢ OB WS 5 e 55 (Bl 5L OB WS e s TBS (1 ba s (o3Il O USG5 ae 4 LTBS aras N+ v

(1]

(2]

(3]
(4]
(3]

(6]
(7]

(8]
9]
(10]

s s
Sbargs 0 W B 4w o 0B S e
Yoo Yo Y \ \
Yoo Yo I \ Y
Yo \rZX o \ v
Y.f \r gy v Y \d
Y¥$ A2y o Y o
Yo \rZX o A 4
Yoo Yo I A v
Yoo Yo I A A
Yo \rZX o % q
444/144 \r gy o % y
444/144 \rZX \ % 1

&b

Martin, A., Moller, M., Moritzs, P., (2006).Mixed integer models for the stationary case of igatsvork

optimization. Mathematical programming, 105, 563-82

Chebouba, A., Yalaoui, F., Smati, A., Amodeo, Younsi, K., Tairi, A., (2009). Optimization ofatural
gas pipeline transportation using ant colony opmation. Computers & Operations Research, 36, 1916-
1923.

Andre, J., Frédéric, B., Laurent, C., (2009)ptihization of capacity expansion planning for gas
transportation networks. European Journal of Ofmerak Research, 197, 1019-1027.

Andre, J., Jean, B., Daniel, D. W., Maisonni€&., Sidi, M., Simonnet, A., (2013). Optimal designd
dimensioning of hydrogen. European Journal of Ojpmral Research, 110, 239-251.

Ruan, Y., Liu, Q., Zhou, W., Batty, B., Gao, VRRen, J., Watanabe, T., (2009). A Procedure tagDebe
Mainline System in Natural Gas Networks. AppliedtMamatical Modeling, 33, 3040-3051.

Chen, Z. Z., (1985). Transportation on Natuals Pipeline. Petroleum Industry Publishing Co. Ltd
Kabirian, A., Hemmati, M. R., (2007). A StrategPlanning Model for Natural Gas Transmission
Networks. Energy Policy, 35, 5656-5670.

Borraz-Sanchez, C., Rios-Mercado, R. Z., (200®proving the Operation of Pipeline Systems orlCy
Structures by Tabu Search. Computers and Chemiggah&ering, 64, 3358-64.

Wu, S., Rios-Mercado, R. Z., Boyd, E. A., Sc¢dit R., (2000).Model Relaxations for the Fuel Cost
Minimization of Steady-State Gas Pipeline NetwoMsathematical and Computer Modeling, 31, 197-220.
Mohitpour, G., Murray, P., (2003). Pipeline $ign and Construction. A Practical Approach, Second
Edition, ASME Press, USA.

AY


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.22517286.2016.13.1.5.3 ]

.. s )
QP8 S ghe/j@w%jb/gf R 2

[11] Mahdavi, I., Arabmaghsudi, M., Taghipourian, Mohajeri, A., Yahyanejad, M. H., Mahdavi-Amii.,
(2010). An optimal natural-gas network using minimuwspanning treeComputers and Industrial
Engineering (CIE), 2010 40th International Confeeon Awaji, 1-5.

A¥


https://dor.isc.ac/dor/20.1001.1.22517286.2016.13.1.5.3
http://jamlu.liau.ac.ir/article-1-1288-en.html
http://www.tcpdf.org

