tags S olewdas yo (90 (59 ySu 9y s HB caliioudalsy
Ol slel 3550 59 S odaa g8 s)bealas
T slilas aasad M LAT Jule

Ol O (Guote cs s sl wlall) 5 co pae saSiils e 89 ,S sl

Ol (G Guste 3 sl&aal bl 5 o yiue suSainly i e e il ulis IS LY

AN bl 4 /VY/NO sl 5o

LERLEN

Sasie FoA& (s Spanal Olo) wliua 5 3RL ams olisy s (S ad) b gl o550
Ale 55 3 QBT 5 Jes cnsin (L5,1 Gsa (Alas 5y S8 e aias 518 S we | Sl
o9 adliee Sae Ly 55 5 (2boo) slaskae 385 5 JolS (lalid 5o GBS puaas ol 5 )
bl 5 wwlie ¢l MADM glagis, dlan 5 aal)lS 538 ollee o 38a3 a5 850
Ll kit a5 oladas slagig, & @ 53aS (BIS &S (S, o8 wol sad 1,1 L
ool o gl oS asaial (slad 5o S5 slaniie 5 Lageals

(e 1y a0 olilee 5o GadaS o) a0 ape Ol (ol WIS e pa0 € ol LBy, Jabacal
G bulysy O saliind b (delse plalbis SIS Gu S aalid 5 spde (3 SAlEesS o)l
ot Ll pl (ool 558 5z 55 5 dalse o o Ll B B aS e a1 s Spsanss
s o caests gl oley 5 AT Lol g,y 5 avaad Lol Jol g 5 JKitite oo (g as oS oy calis

G Gl Hlel S50 Gl b 5 ol sud B0y 5 S3e (b, Cilide slasl 4 pusla as3 50
6l oo D) 5 S50 Slilae Al B 8 5o OU EALBBIS 5 dalllas 555 Glsie
el s suldil o Slae (slis ys dan 53 (oasads

ol Ly wad olalis Lasely 5 a0 wlsd (sasos Sl sy solie Bl cpl 5o
Canamdl e 515 She (slauil s dasaly Saslouise Fia3 5wl 58 aaliie it 53 Gl

ABAE (U dad g

(ot (Ol (SALEEEE o 5 goledus (s S araal (Ao §l gusls

E-mail: azara@modares.ac.ir llie J g 5o sdiows 3 ¥


www.SID.ir

e $3 50 S colic sl J&A‘;ij‘dalﬁn

doudo —

Slaa & Slojla soSasaal Jilus g1l 51 Ol o 1y Gledlas 5o (s3aota0 s dicus
S by sladas ssa g at e 1) sls Gl caludas 0,5, OV wil,é oSyl
L)a_{msdiumx&u‘bmd% Qd&%&m&‘xdﬁu&@u 4.‘:\4.«.-\94_3
ik 5 V] e Saraad 5 Glaae slaolanl wile AS Jolse 555 emd 4aus
sdiay Oiaas wisn s slaghs Glals GBlasil 5 hataas wuly gam ol LS
s5lus wan 9SS oS8 coss O sl sad slpidy (b Gladas Go s
[V] MJL;A L’)Lﬁd ‘J (5:&)%4\9:‘ i J.‘s

Al cudlss -y
e ylanne ¢ Sy dlaa 5 (ol (BT lasssa Ho € ol iy, JALEEIK
© ol asos Oled 5l win 5a cual 48 5158 suliileal 0,58 camae 5 ol (i o gle
383 a b slagh g, Ges 5o S —(hg) Gnl L e 488 g0 51 5aS (b pase filews 35
N0 paie ¥ adl oo (oaleune slagsludand 50 558 5ol —98 0 LIS Slilac 5o
5 aSkee slaganls plulis ol GALIESIS 5 s [FAF-F0% (o FAVOF
lie (00l [00A-0FY paus ¥ ATOVNFFY as & FOV-YTY jaus O] uld 5o
AYONNFFY paua: £] (ssdashl e yate 5 [A] saslin alpb VY=YV pan A] oS0
5 e sulil [ -

OB, S asaial & ol dicws Ja gl i (g, Sl 3 s dle SAliieanls
el S o gy wsllas Cloa 4 (olis 5 su S SWS plesy e bl a3 o
s odke witiwa (guSaraial buas Jolse G iage Sl S il (las S ) S 3 calis
ol 3 S araalns 1 las S G caline e Ll plabia oKel SalaeslS ool
G sy polh ls 4 0 S Wil Jue e 1y odlid sladd® ol e s
SoSpna Jilows sl (Bl dadis HEALL Byas Lag] saae (S3y 5 wjls wsa
Gobadas sl Sl G300 e @5l Aalmenl& [VVAYYpam A] cwl
e Iaslss 00 i lnenlS slasSHIS 55 s e oS cal suspy asaeal (slapiouses
[YOV-YYY oo 0] &S o adiie

AY


www.SID.ir

P9 sl P olas 1T 0,95 Il g3 Sy o sla gy

Jolse JuoS Blad jo 558 Aaliacuals iy, Blanl 5 culld 4 oaa o b wlsl 5o
29O oS8 5 sad Gl (Bs Gol @ S0k JadB b (shdas s i 5o (AS
S5 oS 4 s5ldas

slodiin Slaic L' salls dlio o VAPA Jlw Lo LU Suls) ol calis sladids
u:v/J/J.J.d .[Y“/t—)/t‘iuam K’,].J:I.LHJ J#E taio < ((LsﬂdLuJ/J Ltbu.fr}a o ca i
Oliins uns & o ) digs 66,8 IS 0 alic oy o Hao Glsicts S Up o) ladids
widi L lai5h ) dad o diloy ,S Chiin o5 A lich 48 ) (sunais (sla ulaijl Cdliss
NV el ogliio Lol 5 oo S sline 4 psgio iliso (sla laizh Lo Lol . wiloass
SEYV-AYF jnins

VAVE o o TuLlesT oS il o calis glaead Sl S b alasl ol 51 (S
ua;‘[ﬁx&u‘;\.‘.‘eﬁu@Sﬂd\}l&)ﬁ@\gB_AGS)J.@.JQJ‘JJ“)ZW‘)‘HJ‘L’JUQAJJJA
Ko s s caie 10 o ae oglite JUpsd 50 ke i e ol gl saiasglis
Jb S ad aala b Gl case @ Qilil Sl ol 4 b G A st Sl el Jb
ol ana i wal A b halS Ca g d Gl S Wil e 1) Sae ol b wa ) e
Sty UK GMAE Gnin GSs g dos 5l saale ol dbi b olual 5 sab)
.55 Ol TanS iy s ol ) soliil b G Sy Sl 5 SanS s 1, o o &s
[IY] ol s suly pabaaial bl

S ysde I LSJ[:""“'.' umu suldin) JJJ.AQS;_\.‘.J u.:LA‘L..Z‘L ‘):\.‘;| LSLau-..'L‘“JL‘ J‘UST'-
38 0l [NOOAYO s V¥ w1 Ll ISan 57 3T dlic g 4S wid s, T (gluads
e Lalys ega ladl JSs cnl 5o S s 1y Homs gih plodl K uSlae
JBa 5l Lo 4S wiieua Ll opl et a8 LS Ll g, slael 5 wias oo olas

AD


www.SID.ir

830 iU s SIS ,Kawsf‘/;un

IIQFIMIR%“:) _-.'-n— il '-HDA ._;.;._En_?'-‘-"-'*‘bf/

A

|

[ L

|I ,-"'"_'_I_ J_

| '\\‘:':"‘:'*113% —_:-:?‘ o e

| T_-" g J j-'-'-’-)
W 2

b/ —_r ._,9— 4&& "Lh.'n.:_l_)
.I'g @Eﬁ {_CD ol

\I\""\—\_—o—

[VOO-\YO ais NV F] i slan K o Slae e anss Vs

bJ)SQL&.A_,L..STdSMg}ﬁQleoj&)@qquJ&mcguu&
o) S e ol 1y llas ol 7 s st 4S el 8358l s gdsl 51 (S ol Lol
JJ@QSWI@;L@ &0(54)54\5)&_9*&;0.:|de‘9‘)(5‘_\4.\“‘& ..L\.\Su.n
Sl OLas (slos 2lise 055 nl L3 V0] wd ol IS dhings b Lyl emds
s 5 Ko 01,8l a0l Ko aiS o Sl ISl sad Gl o8 SO wllainy slasEus
‘_})B:\J)\,AL:\MJL’.}‘ J‘).é‘ C)ﬂ‘ JJ&“SCAA_AA‘ OTA:\A:)‘:\:! d:\:\SLFA L;AJ‘:)LA:}LA.M ‘_} JJ&
JJ—A—:IL;A O uns oalis (5"“4"':‘3" JlA:)‘ st.v ‘:.ﬁ U..“"J‘ ‘)\55..\.5 ul.‘;laﬁ-;.ul'lg.i JJSﬂJJ
AW LadL 5 Las S 4 ol 4 o g suls HI53 Hlae slae SEAYIVEVY Y paus AF]
Ol daksd 5o W e o ot Gal g e S3lad 0 LT (35 Lo So g ool ©slis WS e
dore ohd flaa Jo) (Eas ol (A s Al (o) 4S was e Glian 1 cal SO e
_}‘ ‘_} Qbi.)fa\.lo 45 @L‘b_}fﬁa OA:\.AJQL:Z;\ LAb; JJS&J_} Qﬂ‘ o8 [\Y—\QM ‘\V]
s LT Sl ahse e slaslesl gl 5 aiiews (i€ o 331 abiis slade sans
[PYV=PYF foun AY]
sad ol cAll ladadl ) Lo oSl 0% Gl 555 el 9K

AF


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

Gaal & 1) oS58 pegpde Hopeliid S WS e B gue Sy e Gals ol
s S Ll Lo Bulad lasuiie o) o Las S (gains Sy ol 5o 0 o ol cdlis
€ sgdipe puad Jldal i S Glsed calid a® ) alls cpl Hu Wed e
WA o AS Jldal in S 1, SALS €8 (i el 0laalat o Hu oYlaial
Lol 0 b (gBulias 5uite 452 (obial judle 5 e (LS S5 0 pan s shSad iy 59
b uaie Hlade a0l Jlaial il 5E,5 A saite dliwsds sadd A Hlalean ;4 4S ol
ol o b Balial 5uite 0 a (Balial Huile 5 e (LS S g 0 gl oo St il S5
wal K55 b Luate Hlate «S4T Jlaial) il 385K a juite lals daa € el bas
Ol oasie (aylas aBine glada, lEas [V\Y-Vgewe A usdi o S5aS

oo A1 5 LGT s Sage o dalal s oS e K &) SAlse sl

(55 BB CubISh s y2s -\ -
cosods Jol alla Hu ol sad soliil  SEES st 4w o GAlLEcaK o )le
O Sa o84S 85y oo divus Cpl G selim Baiad 4 5 wdl o gl s 5 Gl sie
o0 S oo 518 5 Wk oo HbIA G @8 S5 buas SO oy e o (olad ol
WS 4 (plad bulg) u)sep0 Garduslianl 8 6l e 8 colie S glsie 4 pgo alla
© Olulbdhs, s 0SS @l e anl S Olsie 4 pse alla Ho ol G,
S plaeadm cale Joild 555 o S ol sud soliind calis SLu 5o Sk
V] asab o i lis w53

Gans b aoll 5o g asaalsa Jliae SALECLS Sl a s Busal udla 38a3 59
ad aal i Al sy SALEEES slal Sos 4 oS, (aea

Mty S Sl e sl | A baeslS sl Juala sad (S5 (el o 5

-3 g oo saielh A lLd 4y
Cxd Lo 4Bl (B y2s Y-
;Q:i.‘)wdﬁ‘aJ;&&tﬂyd‘@;ﬁt&aGL&%J.A:)‘_Q.‘;:S.A[)‘)ES&LA\’()G;M

) S wasiae [YA] T oml,Ken 5 [V ] 6L ol sols ) cAlud 4 ) aliae

AY


www.SID.ir

e $3 50 S colic sl J&A‘;ij‘dalﬁn

A 0 g oo Joola IS wil )3 51 a€ el s S syle S8 ) adnle oAbl
(Dlocna SIS 51 pold p53) aiiewn b)) bghd ol sieds aglSy 5 Las S 5 gl
sladass lacdy a8 5, ool 5 aas e Gl 1) 058 5B 0550 cale daly ISy oga
058 SO Shul 5 cals € oS Leol Gl 55 ol 5 wisd oo Galue 55 8 S
I¥Y =NV s YY) il o do s 5o
ke GALEEBIS G € o g 35855 b el 55 V] U samignd g Sy (S
98 Sy (AAld wul 8 5l e gede BB S sl (hre s Sobe ) @alid LAWK o
Vesd  SoKE el JalaeunlS alulis iy, wwld o goa S 0K b
e ol 4S WS o yme calid glaci® glaa |, o sladian [FAA-FVA o YY)

.A:\.AJUA ur.\fLQ:\ |‘) UQB (5‘5}3; o9 J‘).é‘

635 AALLE Ladail —Y-Y
Sy GLA“J.u.e.u.- L;‘J" .la.\b‘) KR EESY u:l:ﬁl.A.\ i]a.u.-b‘t.s L;s;l.ul- L5Jl§3°‘)l§:’| ES) @tu

39) o oosets (a3l slis slagiim 5o ile abul; Lo gac 1503 ol s 0,86
code K b L oS win G151 eman Sl buly, wslboa (03 5 (b (o))
i cA LS SlAEE dai 5 5l sle 5SSl peds 9o Cpl 5 gl s 55
WS hsre 1y ol eabs gladas T Kl VS Jla o aLeST ) Gy Sl sa
G bl g, s oS asalio 5l gle sane o) gm0 Jae Glulad SIS 51 i) (ol Jsea!
Al glaca®h L wimlis o adb o o luSh 0 Sy, © ek wilsad Jioy aa
paalie ouide Lulss Gilas ssnt & (o3l calis sl cous gead (353 Gua 5
S s saraols i sae S U 5 4 s cdle S sla o lawads fpl Ho 00 S e
Loy dasly, @5l caba glaaas oS o ol 1) Sl ayee e dal, o, «
LA S sk S Gl @ € S5y s oobet WS e a8 (55U slasle
G 050 dn BA aede S 0 o Gly (S ohpe 4w ool s B o S
[FV O] a3b 5o (000 Dlie) 8,8 50 Gus dasly ©ou8 Jsare ssbas asdi e B oagese
5 eiase ol |y cute 530 Sy 5 e 58T S ) e g e sOludle s

AA


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

09 b go b ss e 550 Sl p b 4 S0 polie .l e 3o ga s ane Sl sis
L olsS € upidioo il LagleS 5 Las S 51 e gana b (51 bl il & o

[FAT=TYVY Gain YF] 5 g oo suls Glaled 0T slagss

A Lol gy 9 Lo jSlas i ja3 -¥-Y
Gaos a8s o sty Lag] G e buly, 5 aalie 31 pela Gied) calis s
GRS s g el 3 soliiad b gy T cnd 5 e dasl sy ool Jilas & 88as

5 selSB VY] uls G, calis Gl Lo 1y @om bulgyussls! LG
5 IVWV-VEO pans ¥O] wiols alad) Sada3 dine) ool 5o VAAY Jlaw Gu 3 7 sl Kan
slasi g LagT sliiel 4ol oo BBas Cl slas, sl 5 (Bdh wliee a il o 43
23 oad Gadibie jliie cutia 31 (S Vp 5 Vj (pseda) suie g on e Ll olea b e
sasels 55 pspde spite S &) safie S SLEE S S aisS e asa 4 LY Joaa
Sl ladele 51 58 4 b se cillad b Bua 88 S il 55 ge oS wtily oo (S0 00
Sledln K b o s S S5 cugllas b Ladole 515 5a o sllas SSOLES W01 5 00 (pinpa oS
(SsSa Gle sl S Sobeds e HLEIT pseie s o ey Jb S sl
s ade suate Jb S il Hu pgghe sate a5 o HLES 1) (55508 s pseie S (OIS
S go o) 5 Jslae saaie wla L8 Jb sl Ho 4S (s oaate

sadl 5, V2, Uy slas S Shol ldlos Uy pile © V) 5adde 31 srse S

DA ‘")T “© ..LJLL.' sl M alasy uSi :)‘ L@.}: (2o ;‘ .V\V‘,,V\,V‘,,...,Vn_\vn ‘).L.a‘)e.&.

S el e pusbM (e wim @ glate Vocuih Gl ogd e G o

Wy = sBoT sl sl ssa s Jb one ST M s

AQ


www.SID.ir

..,‘;;,iw 31t colic sl JL(«.AJJ.”‘JJ‘F“

Al 4ad o e lulg, gl VJgua

olasds g e Ll
< 7 +
e s S 1 T B S o e 5 0T g8 WS 0 SSV 4 V), v, ——V,;

o 51 6l b alasl o a1, T iy oo dalal T 4 e g oo Vsl v, vV, ——V;

K . . KN 0
Y\jmfé‘):m&c\u‘k;s.\;lﬂwlwvj G‘xvi fJ‘)‘.A.svj‘):lts‘)._ul_:e_).hvi vi—_)vj
. 5 @

ook 5 Ll Vgl g g S SV S eam L, Vg Vi— >V,

3 +
?

.ml{m‘ddﬁj)h[ﬂu_ﬁa:@mhﬂj)@.u‘b&n V] jvi LsLA).u_m_.w Q:s:v V—%VJ

laia gu (sl dasly cadasly Gl apls wsa g aaly dasl ) S, g0 o (B8 ol Hlehs) Vv, —4 sy
J

J‘}ai‘;‘a é.ﬁ‘\}‘;

3,53 (O) e Ll de sans sl (Slae Hla calis sladis Sl (5555 59
ool s (#)os 5 | (M) Shaal (U) plaal b Slae ol ol su
S S, D @ mira gBS S e b s Sl plaal
T e s AL S ) T3 S O S QAU % ) QRN OR EE N
VVV-VEO (aen YO YT a5l 0l iyl il o
D=uvu- @=-U+
t=+U-
a=+N.=+N-=.N—
X5 2Bl e bl bd S aspe 5o GaSlEe ol swianslis @ S W ols e
IY =AY o
3531 css 1 Ydsua ols5oe 0I5B Gal D) loas sussl 535 5o pen Klae Gl 8
aas o ol 1 o bl g 5l cda 5 sl pan Slae 58,180 4 &S


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

Vx,ye C

\)~|y=y, \‘)+|—=?
Y)a|y =y, a)|d0u,
YOyy =y, #)xly = x

YU osln 0 aly Ly Goned (o dhuly 5o pan € S ol & sjled 38
Gosens 5l 5 35 olalid e dasly saes K 51608 59 G SI (Sole 4 s salsa
ahasly o b 5 5S3e (slae S g sama 0 4S Ssadipe Gl ol (plubid (Ba daly S S
Wl ealis

oREe S WV 5V slasslie Gn dhals srse S 0 S asa G BB el
siie g dlaaly wl s s8GT (Sl Y (e dlaaly (Sl (K8 (g pme S s 50) w5 30
s aalsa Y plaa y wile liie dlal;y g pan 4S S8 0o (o o g (5B o calsA Y 5l
e 03l OLAS T L 48 ol e alasly S 5 e aasl 5 S pan o et polgn OB

OB 5 aas e aladl | plaial SIS paa Slae oS WS oo G | allas Gl adis (58
ol dslal pea Shee platls cosla 4 50 A0

o Shae G158 Ydgua

a o+ - e e £ 7
a a a a a a a a a
' a -+ - 8 o £ ?
+ a + + ? + ? ? ?
— a — ? — ? — ? ?
D |la @ + T @ ? ?
S9|la © ? — 1T © 1 17
+ a — ? ? ? ? + ?
? a ? ? ? ? ? ? ?

ol st S35l 68 ol 3 sae] cwads Jgaa 5 s o0l g8 e o

1)


www.SID.ir

..,‘;;,&JJ 31t colic sl J&A‘;ij‘dalﬁn

oxs Slae il 8 ¥Jgua

* a ' + - @ o 4 ?
a a . a a a

+ | a ' + - & o 4 ?
— | a ' - 4+ e e + 17
@ ' @ e & o 1 ?
e ' e & & & ? ?
+ | a ' + + 7 ? + ?
? ' ? ? ? ? ? ?

o e oade Ladslas tpl o s (il 8 1) i JB Y us sladsle (A
Sose 2l 00 A F D = A s p g (B bl 500 (513 0 sk o0 (B ol
2ol Y ) GLAUJLMOIA;JB:\)JJEJF@ue\sdo*.\:\‘ﬁ:)‘bdu:\u‘l.}

a*@=a*(+U+)=a*-Uar+=-Ua=-

o) proite gl 5o YV WA e VAT wsls oB0ke plana Sos o)l
i go Gals s b Slae (pl 0 genlie s 5 40 S0 JIK2

Vx,ye C

VY =y ¥)—s—=+
Y)’**yz” 8)xdou,
Y);yifa’ F)XFy=y#X.

2l sa Y Juola wsd s 4S(Y) labuly 5o 5o+ dhasl; o s Jsl G pulesl s

S a0 ol pus OB ol g siae Cas Slhae Hu + daly (Sobeds g
Sl pses 8 olanls ass aalsa + b sl + dasly 50y G gl 52 ool
(@)ool asms oF Oselom O2ElEEe Syl 4 ghdaly 5o Y wobdala o&TY # -
ol aolal (B daly g9 crddala Gug ofe 4 aoler OPB LAk A L Ll

ay


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

OB culginn 5 9l plaial cumld e bty Cos Slee € 0K e plo pady o536
WS e pobe 1) s Slae o platls cusld ad

O dBe sbds b soliinl ailiies i BT dlas @ln o Sl )
Lol ofle adllws ne 31V 5 V) &S apd e bLEL v, — v, ——
o e B s 08 aa 0l (O sealis 5 (O) e Ly, wesame & 2
Gl Vv 5BV, S S S ol o pos dolae Jlo glsieds ot oo
((HEYT) il aalpas Vi 0 Vool O pasiine i Bl s Vo anb skl
SIS 080 Gl 0rd pses OB 2l S8V 5 () V; 5 S Sl S8 a5
Gl 99 50V, Gaob 51 Vi w0 V5 el e G adligliags v v i
Koo € 0 o ol pids (506 0l @) aiagd Vi v B S G as aala
Dol plhtls cunls G

e ool Gilide (olayiue ) afios e BT @bl Hukie & pan Slae
spese 5 2l Al sy cule afliaegad I LV G V) gomes SI B 6l
polen dolae (bl oles 31 alEaT aatl disls e S L o S o ool o 50500
OB 3ot pan 5l 8 aa S o HLSE [VW-VEO Lo VO] 5 gs aalsa Sepan
¥+ 2N Gans YF] il o Gl BB 3alyes 1 ago

Sl 6208 Lo Sleel 58 g sile o gpuad 50 OIS e ) 0 5 o sl Slae
Aayal ) S geade Lgw Sl © s 5 pea wilea Nl da 0 Ol e slaguw Sl W V
1 gl oo

VW)=V, ‘le s (VXW), =V, #W, )\...|(v,.n £W,)

st ) Sosets 1> Gl G Vo Gwile al Gl e

VKV PR
V'=VxV" V=V
s danulane 535 A sad el s (55508 o peie S (ol )
L rns 40 paline a2 LT psana b nln V) il o V) Ladte olg 31 i a

)l ) pumile sl e a8 S ooslae pule V aiS G258 el V) 4 Y,

Ay


www.SID.ir

..,‘;;,&JJ 31t colic sl J&A‘;ij‘dalﬁn

‘da::b ‘)‘ 9 A.cl-l.iL;A Vj By Vi @Le_s ‘).\‘ UT e‘lj ‘tibd S el L;""‘f):l‘“ ( Vt

T sty V, = VVIVT

osets b YL Al oleiee wal K Jsb b owd® o saws a3 SYsk S
V\'

VS ssde oly Sose G 6 L duly ool was Ll sy V=V
.deu:bfulbvj »V; ‘s:sli.um‘)ﬂ‘ Vij MJAAJ@UU“‘JS&JJBLGLAM
- e ~an -~ & e Y - -

il o (pefiene srewe 9o (gb) 59 Job b aulicne 5ue (Lo puene SSLES VIS 5 (en 4
V2V 2le Bl olea S (V) seaie 5 eud pen pa b oslite gladyl L 1) (Ses
MJGQM&C.H—H‘

© VOl e M S S 0 e Ol Gt (51 sladdd o Ll 0pse o SS
ofiene ae 530 olee sasasglas I, (v,,v)) 5 (i, k sk, J) a3l 4itls s sm s v,
ijT' Vi @L@_l‘):‘ 4_.\4.HB.A (5‘):' ‘..LJLL.' (\Slﬁm){.\ﬂﬁ.u.a‘)d Vj K) Vi ‘):\ﬁ.add[)l:\.a
sd}fbw ‘C;;‘Jﬁ Lb)e.u.m S5 By e(Vp,Vp_H) _}‘ABA uﬁﬁ‘S-%JS YL AL FERLVITE)
53 Ol € ol Ql(PHL) 5 alp Mste 58T 5o ol e Luls, 005 e(V,V,,, )
[V‘\V—V\/Vua-uc s‘/\‘] AS_)‘J _)‘)5 ‘sﬂ‘)ﬂ.u.m ‘)Jj Jl_)fa:;.o

I(v,,v, )= minfe( vy 0) i (pop+r )€ (LK ok, j )}

(Sas spewe M glis SEL (v, V) Slle 03855 ) dolae ulsl s Gy

adiee WS LI 50 V) Vol S olsiea
T(v,v.)=maxI,(v,v,)
e \Si<m e

2ol i I ) S 5o 1 Vs e V) i a3l palsds K1 e shes
\b; )‘ eue du ‘h.:S 4.:4.«.-[;9 (J_}‘AS 39 s< UAS< _)L__Lu.\.] <J|..:___}_)L_}u.n.3) sady suly u_“.d;‘
oy aadl g axfiiie e 3w Vs 4 V) Sles e Gl saaolsasas 08 S
I(v,v,)= min{ew,evo}: min{much,alot } = much

I[.(v,v,)=some

I.(v,v,)=some

af


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

hoass salsn il Vs 5 V) 2le Sl o
T(v,v,)= ma)c*{l\(v\,vo L (v,,v, ),Ir(v\,vo}z max{much, some} = much

V) -V 5
Some
Much A lot
W, 2\
- _—\Vas
Some
A lot Some
VS

Ol gal ylol 3S yo rdadllas oy ge -V

B (lia) Ao e ol dlas o sid <3 gla Slae 5 saliil b Gias ol 5a
uS3e ol dalas 3 Gua [YV] 3pd e dills s ool ST 3S5e clilae 536 cals
ook 0 USa S sk pleaasbieaSlae Gliseys daus panadd ¢l oo Gl
st JoSUE3 ae Gliass Hlgan 51 Glosl sle) S50 olilae callid 438 was o lis A
sad K3 ladl s, 9 gloaied G A Sk 3 o€ 656 asfians oSG 5 saliiel b .ol
33 Sen inre plosles slasely culeiss 5 Lagassd o b 58 plins pd SIS0 ol
daus pamadl Gldsd e dlas Laasly Suledise F8a3 50 dbl 58 g
s 18 Jae slise 1 suel crnsts slacas ol 5ige 9 Slae slise

0


www.SID.ir

8350 iU s SIS ,Kawsf‘/;un

LX)

L 5955 b >y > Losaly

sl b o

Ol 5T 350 mlilee calis «2d Y s

o lagag,a s bauhd pu e Ll Gl was oo olas YUSs oS ok olaa

)yl Sy e

[+ + +]
o+ o+
+
W:
+
+ o+
| +

Yo cAlid 8 5o ol ol gausd sl auls e ddal, Slew, € ok o
Ladls (o0 s S5 ulael (uss culie) 3500 wsay culle 5 aaliens dlal ) Laail 3 alad G
2 o Slsd Js olsieas 2508 9 sa s sl Sol 4Sonl b (il o llas cnl Sike

as


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

I a5 s e soa o mald 8B S e Lo asls e 585 ) passa
Ci5a3 ) oot Vw5l sl alf waly 5 all 2553 (e abaly 55150 S
1 gl oo
+
+
+
el HIL30 Lasoly e 55 asod alic 51 S A aau e olas 4 «S sk plaa
il o 55l ol G cade B oLis UL g, sad S3 slacl o
crnsts V Gl 50 W G 5ile omddeola 51 aaslsy 5 Laaiblys aslicws e 530
plad pon Slee ago 5 Jsl ol 5 oo Shee ago 5 Jl Lailsf © 5 b bl

:J\g..a&‘Fﬁj&)ﬂ@}&&yﬁ&ahwﬁugugbd

W*V =

+ o+ + + o+
+ o+ + 4+ + o+
+ + + 4+ + o+

+
S 5o o el 3] 3 pll s e ey LS5 YU e ] )0
(wxv),; = (wy, * vl 0w, #v,,)
g g damulae 5o) ot ( WXV ) Gsal ol siedsy
(WXv L S(+xR)F+ (x4 )=+ =+
drlae Ladalyy o a3 asfiee i 531 aLLuST oy, 51 soliiad b oy pem ol Lo
ol 08 adiie yad 585 (lime ls ssm s swee e ) saliy 0 Jsl S8 1 05 o
O cl el 55830 (glasaens 5 o) woly
I.( p,;outcome, )=min{-/y . -/¥} =-/¥
I.( p,,outcome, )=min{-/y  +/¥} =-/¥
I.( p,,outcome, )=min{-/o . -/#} =-/0
Loags aalgn il iy sbeuolaiel el o s 5 sne aul s ol B G
T( p,,outcome, )= max{1( p,,outcome )1 ( p,,outcome, ),1( p, outcome, )}

ay


www.SID.ir

..,‘;;,&JJ 31t colic sl J&A‘;ij‘dalﬁn

{-/y c-/v - /o} = /omax=
cubly paalpd S 5 aed 4
T( p,,outcome, )=max {+/¥ «/\ «/¥j=-/¥ T( p,,outcome, )=+
T( p,,outcome, )=+/¥ T( p,,outcome, )=+/#
T( p,,outcome, )=max {+/¥ . +/Y}=+/¥
=max {-/- /- N/0}=+/0 T( p\,outcomer)=max{./.x/.x/o}=,/o
T( p,,outcome, )
=max{-/-X/-AN}=+/V T( p,,outcome, )=max{-/- ¥/ ¥[¥}=+/¥
T( p,,outcome, )
T(p,,outcome,)=+|Y T( p,,outcome, )=+
=max {-/Y «/Y}="/Y T( p,,outcome, )= Max{</Y «/Y}=-/Y

T( p,,outcome, )

T( p,,outcome, )=+/\ T( p,,outcome, )=+/Y

T( p,,outcome, )=+/0 T( p,,outcome, )=+/V
ol b §jlualaicl (S 30 3 g cudlidala
\ a8 .10 -/0 -0
¥l /¥ <V ¥
¥l -I¥ <Y -V
¥l 3 S/ <Y <Y
Ol 3 <Y <IN <Y
a3 -If -0 -V

o SIS
prana s 3le 535S Jlesd (sl 525 Jsesd 3 it e o550 4an Sl o )

T YA] s e salann)
max( r; )

n

aA


www.SID.ir

’V‘”}gé4fﬁju4’7 092

Il g3 o ko (slo 0 g3

o ile (geutin (S5 ol 5 O A SIS plial 5 Gy lesd dnlie pa b alSasls

|
V=[\v/#a
/08

BN N/ XS
\ WA
\/ oY \

:A.A-“ IeRFRER ‘):‘.:) @3‘} Mnfl:Q.A

s dalane 55 @) oty Laasly o5 Eulgsa «S

V= INAV Y = IYAN Y = /FYY

2o 520 Sosets Lalhd gauds s 5 Jless puisle

alf:;ls $leualaicl (s g0 O g Cudlds alaal S8 358
- /YAY o /¥AN oYYy )
Yl s - IVA¥ - IVA¥ < JAYY - [voy
Yl -/¥YA \ N 2a% -IveE
Yol \ /YD [EEV Y
il < IYAS -/YAD S JYYY YN
Ol “[¥YA < /\¥Y -/0 < IYeY
Faul 4 \ <IVNY \ /S

ol solad Gl 5 o0 S dmn 53 5 su 900 sealic 1S 58 (ol age uaas ke 4

s asand |, YL

S ySdais ¥

S gy adbipe oSpeal Jilue oladae 5o wll€ a5 Salaesl
S o s 15 ISl ol s prans yualic y Jolse (s3leulso €S S5 5o s dle sush
e 58 0 S S Laddasl ) (o 0508 5 o Ol s sla Slae 5l soliinl b
a8k glie s dans aredd diue jo o SAlacal oK wd Gl <

6ol ol dlase o uSlae Sl s ($ousta0 s sane ladtacs 5 (S ad s
SYL abi Lo Glosle slanely 5 Lassd Glosle slacullas dasiyls G @ sy

a4


www.SID.ir

e $3 50 S colic sl J&A‘;ij‘dalﬁn

Wats 4 58 Al SYL rhac b bLS,) 5o el 58 (55 Gmaad g delyy (o 5oa il
09 9S8 peddie Olgiee OBy Ol O eoliind b S ok 4 sl Cpmne 5 S0e
Wlsa Sose 4y G s pemeds Sl S TN o) 5 laasly cuslsl OIS o
bl 585 sy daus (als wely S 383 (5l S s g pe peddie (a9
Plase 5o (e ao0x 58 culginn Sol 50 5 wsd w58 L ssd on Susls
Soslsl QS aed @ oam dalie S90S by pelaial (Saoly) & ot

L g3 o2 -0

Tolman, 1948

Axelrod, 1976

Abernethy et al,2005
Eden, 1988

Personal construct theory
Kelly, 1955

Wellman 199

Harary, 1972

. Harary & et all., 1965

10. Kitching, and Freundschuh, 2000
11. Nadkarni & Shenoy,2001
12. Kosko

13. Nakumara & et all, 2001

R R Ll

(:tllu -5

o slebole s daus by Jae abb ¢ oo Sledal s g 53T V]
wolilai «(AHP 5 5iSia —(uSL Sle) slagmw 51 soliiad b SlayT 0 S0)
NAYVF 50 eolads a9 8599 (el psle uso lid g5y — pale

Erotass ol golans Gyl fp aiay )5l wp ol Gaal W Hgad wp 3T [Y]
sy — pale doliliad t (diadi s praiad iy a0 Ko 55 b o Slee slie

AV ¥ o,lads AD o908 (Ll oo cupie (sla i g5 — Jileii] a gle oo
V.o


www.SID.ir

P9 sl P olas 1T 095 Il g3 Co o sla gy

(3]

[4]

[10]

[11]

[12]

Borrie D., Ozveren C.S.; "The electric power market in the United Kingdom:
simulation with adaptive intelligent agents and the use of fuzzy cognitive maps
as an inference engine"; Proceedings of the International Universities Power
Engineering Conference, Vol. 2, 2004.

Carvalho J.P., Tome J. A. B.; "Qualitative modelling of an economic system
using rulebased fuzzy cognitive maps"; Proceedings of the IEEE International
Conference on Fuzzy Systems, Vol. 2, 2004.

Xirogiannis G., Glykas M.; "Fuzzy cognitive maps in business analysis and
performance-driven change"; IEEE Transactions on/Engineering Management,
Vol. 51, No. 3, 2004.

Feyzioglu O., Buyukozkan G., "Ersoy M.S.; Supply chain risk analysis with
fuzzy cognitive maps"; Proceeding of the IEEE International Conference on
IndustrialEngineering and Engineering Management, 2007.

Rodriguez-Repiso L., Setchi R., Salmeron J.-L.;"Modelling IT projects success
with fuzzy cognitive maps"; Expert Systems with Applications, Vol. 32, 2007.
Bueno S., Salmeron J. L.,. "Fuzzy modeling enterprise resource planning tool
selection"; Computer Standards and Interfaces, Vol. 30, No. 3, 2008.

Biloslavo R., Dolinsek S.; Seenario planning for climate strategies development
by integrating group delphi, AHP and dynamic fuzzy cognitive maps; PICMET
2008 Proceedings; 27-31 July, Cape Town, South Africa , 2008.

Zhai D-S., Chang Y., Zhang J.;"An application of fuzzy cognitive map based
on active hebbian learning algorithm in credit risk evaluation of listed
companies"; International Conference on Artificial Intelligence and
Computational Intelligence, 2009.

Tolman E.C.;"Cognitive maps in rats and men"; Psychological Review, Vol. 55,
1948.

Marchant T.,"Theory and methodology cognitive maps and fuzzy

implications"; European Journal of Operational Research, Vol. 114, 1999.

Ve


www.SID.ir

..,‘;;,&JJ 31t colic sl J&A‘;J.sfddlﬁn

[13]

[14]

[15]
[16]

[23]

[24]

[25]

Axelrod R.; "Structure of decision _ the cognitive maps of political elites";
Princeton University Press, Princeton, NJ, 1976.

Abrenthy M.A. & et al.;"A multi-method approach to building causal
performance maps from expert knowledge"; Management Accounting
Research,Vol. 16, 2005.

Kelly G. A., The psychology of personal constructs; Norton, 1955.

Chaib-draa B., Causal maps:"Theory, implementation and practical applications
in multiagent environments"; IEEE Transactions on Khowledge and Data
Engineering, Vol. 14, No. 6, novomber/ December, 2002.

Eden C.;"Cognitive mapping"; European Journal of Operational Research,
Vol. 36, 1988.

Wellman M., Inference in cognitive maps; Mathematics and Computers in
Simulation, 1994.

Kitching R., Freundschuh S.; Cognitive mapping; past, present, and furure;
Published by Routledge, London, 2000.

Harary F., Graph theory; Addison-Wesley, Reading, 1972.

Harary F., Norman R., Cartwright D.,"Structural models: An introduction to the
theory of directed graphs";Wiley, New York, 1965.

Kardaras D., Karakostas B.;"Use of fuzzy cognitive maps to simulate the
information systems strategic planning process"; Information and Software
Technology, Vol. 41, No. 4, 1999.

Nadkarni *S., Shenoy P.;"Theory and methodology a Bayesian network
approach to making inferences in causal maps"; European Journal of
Operational Research, Vol. 128, 2001.

Kosko B.; Hidden patterns in combined and adaptive knowledge networks;
International Journal of Approximate Reasoning, Vol. 2, 1988.

Nakumara K., Iwal S., Sawaragi T.,"Decision support using causation

knowledge base"; IEEE Transactions on Systems, Man and Cybernetics, Vol.

VoY


www.SID.ir

Il g3 o ko (slo 0 g3

’r"”/’tgé J':JL«J"? 092
12, 1982.
[26] Chaib-Draa B.,Desharnais J.;"A relational model of cognitive maps"; Int. J.
Human & Computer Studies, Vol. 49, 1998.
G 0K, b Sblee hasdassm Jas abb'ie sbladys plilaas [YV]
5HQ‘J§‘ ‘)LA-“ :)S‘).A daflas PR u_.\:“).a dealy g_l.f.‘.as ‘")\9:\5 K] ui.&l;..i. (5)‘§3°Jl§:"
.\Y‘\’ ‘U""J‘A"’ ;‘E'.'\): 5&1\3‘4 &MJ/JMMJK{GB‘)@Q

O‘)@S ‘JJ| L):‘:'f‘JfJ fMADMJ)S:\J‘) 2(5.)).3)[5 L;)_.Sﬁ.u.as H t bd‘_}%‘) f.t J:AT [V/\]
ATAS csls ol

VoV


www.SID.ir

