yyay )1{4 ) ;D)Lo.w O E)gb ;UJL.V.U ‘_sL;alﬁ ‘.Sl‘"w“‘sr'
Vo400

Ol 28 (S 2N Ao 10 Cured> @398 (LA LSl Dllibcsy y Jukxs

g mpte G ol ¢ loxe gy 8IS (cladate g (0 (S 0ya0lp Hlily =" you 5Ily bl
OIS e pte Sy oSl ¢(gylane oyt BISULD ((gldilaio (65 yd0lp Ayl ol I8 = gal> Je (sipe

VRO A A : ol dol VAR ANY e 5y

28
9 Callad Cumor Wlaw glial (IS jobas fCul Gblo Lad 5 Shos oyl (Lad Ui Lw
Pl (b 315005 9 (P, GBS (e 330 Jole w1 & sabable (Sly
kol Bad gyl 5l Ladd o0 413 (35 penia U (555 0SS o (2l 1) JLE L ol Cul
B9 Wl aw Jolge (bl (105 (5 s S Bilaio Cumon 2595 (05 Jod (g3 on]
b Sl 51 ol Gaod gy Cunl () 1 oSl (pldd (691 g b HUB L S gl
Jaos gy B 3 & Cwl (gUAS g oS S yig; (oS Cudle Sl 51 g (53
JW! cCamon Jold i ig3s ol 5W 90 sloodld Lol ol o3l g )5,
9 Byl SS& 4 IV Jlo glondpw bl & Conl (b3 )1 a9 55150
O &5 AR oo i (635 oS Jue gl Lol s Cdl b oyl le 38 e 51 Ly sliuad
P (e bl @yl by Ao Gl Ay el S g Camen &9
2 IS 55150505 b Comen 595 Al ol oghle dgud oo Al (g iy (SNBSS
oy Slyo onl @yb 5l 1) Camer (o515 Ol 5l o )3 B (ol R WS dilaia
Pl (a0l Jolge ot 51 aa3 (o0 QLIS 55 Je G ) LSy Julod b o0
G55 51 g yopds 9 ol 239y dilain 4> oLad ,lb L Bad JSWS Jelgs o ol 51 So
N9 QRS SRS dilaie )3 1y (555 oy (2L (551 (6 5 IS ¢ Slad 35100 5

EXIP

.‘SMC’W ashio cdw )inl.w ‘wwwg) (Carod> 50‘).QJ !‘_;.\g,ls ‘_gl.h),s

Email:H_dadashpoor@modares.ac.ir SAVYYDY Ve 2 ghune Skiaa g


mailto:H_dadashpoor@modares.ac.ir

yyay )Lq.g ) E)W RS 3)93 c‘:!lmul ‘5153‘)» duws)d A\RKS

o

LV RUP

GSreS 5 (635 S B9y ¢ Slusl S (glaoged 103 L dwglie )3 oS sl yorbgs slouy 6B bl
505 g1 Il o lae by ol ejapel (VN0 e Slulgd 5 o ibd) 2l ciliee (cladoye )3 (g5
sladlaio )3 Cullsd g Cumar (a1)55 o olyon 4 (85 S Gler sl red Cn pimtes ) Cumer g Culld plopus
e b g el oladiay (o dngs S0 inte sinio 9 oobatdl ¢ sl celoia] (alaatld b oljen gy
o om0 (o g @Al WWAY (s g je bl YR g i) Cunl aslge Cures g wlogw I (g pSauis
BYe 98l (oMo V- dad oy opl ilise sl ol g wyp (ogad ) sdizshae Glegige
aditone 536y 331 Jlo 2z 3 SlWllas cpl casl sl sy (6B M bl (plid Lo o 4 Sg3élss,
wlansh aSt el 5 (ool o oo Sl )3 b dewy p b MS Gble olad jksle
5 RSO Gblie (lad Jlbls s (o ele oiste o &5 Casl ol 331> Coadl 48T (V41D (350l S)
hele ol 5> (ol ol iy 1l 48,5 I8 Jlaise S pordo )3 dnugs auld ) ot dag] oS> sy,
el Slaiato duwgs Kgy 32,548 (sl

a ) Sldllae 1 3b} iyl dmd dw b 4 el b 5 gblio oliad 3 Slas At gy olas ksl
5 CosSus pllas Jol 45 39 e 48,8 Jaiyd JUndl 5 _cuman dx 93 50 bogas Hlble ol Canl 03 olad] 345
o) SraSed ay (wpiwd il (95U Jalge I pgd )bl ol (1S S (o gu s |y clld LBl (o9
bS5 dab Sy ealad celoyliily a3l oy 5 Lol Lilld cloatun b alols CBD b alols
Dl ey Slite sl 4 dilaie p oGl g Cusdye yo3l8 4 &S 290 Joli | (535 orix

s saos Jb 3 gl Gl g 055 0 03 sy Jol il L gyel e red M Gblie cusl iziS
e Gl ladiun ¢ 539505 A28 ) (Voo A @liiul g (63995 VY (g yg) Canl (35 perin (sLaS
005 s 3 08 5 el & (Stly 55 505 (sgm J) IS o T it plad pllss &S 3,5 0 S5
2bad glejlo )3 ulply 290 olizgy alad Jldle o5 5 S S ) (bl laaSud (i o5 ol
@ oy g (bl caSd (b STy y; aSly Cans SIS S (655 50 0l S eyl (g eI sble
el ol ) @lad laldle (Vo) Gigllu)l5) cunl S50 cllld 5 Comex mjy e 0 5o JBg e
So 2 b el (St bl g lue Cdo sl Sy p o5 0390 p3] dnd > > (b lapingh (el g9
botaghy (olidby) 2 @b 2 B & (Y0 (LS 5y hl) Sadee ioxiw by 5 Sby> diej
)38 5k

dilate & ygyedr 9 03)5 425 |y (93b5 )l 5 (shmex Y0 p3] Jlo olxiy 93> )3 5 BN
I8 55 cdled g oo Sl 48 0ls £, (o3b) SV g5 Kb ol 5 ol 005 o amwy (6 MS
9 sl (6o » (6oL gy liS ko ¢ xtio droly Cunw 4 E8 > 5 ol 4 (Glugl by D959 b sl 0dg:
3 e o ol Camo ol (l 900 &S 92 )05 wBOMS o Bs (s o Cdply Gpgo glieo dawys
W5 VYD dmd jd oigd Cunes

Ol R (998 50 gl b g 5 ply (ptiz oadable (ol ady dll Ve oligS B)93 Su 3 o Cutly dagi b
J e o b Jaze (M ol (19 4 csom) Sl 4y 0alile 2l Cumar (S by 5 S0 S99
4 ol 3 35 lie J 85 dasmatin s ML o caldl )3 3,8 3k Cumex (210555505 290 gl e
DS oS i |y Jldl (oI55 05 (05 b S peshS W 3 bt plio hial (dlacydgione 5 05 it (el



" OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

Ui sl o5 3,5 0 g0 cilise Slaal luly (1S g Gl 4 0L lajie dlig) wlegdge cl @S
N5 okl ol g JUiasl amen 2813 cpl 3 (VFAF (335 5 sgr 3151 3,055 o 51 03 oS diate
Ao p 1) (ug (2lad lblo g Cusl 0ad gawg SRS dlale Sy (pSUSS Cuw & 0d 3 ) (o3
oS JeloS il ol (ol B cgcnl jl il glite gl (63550 ST Lo L oS 038" Jreod (5 6B
Lo S gl () sloaSied g (ulled STp) e 1Sy Jalge oluly (5 B0 ddaie Cumer @95
3 Sy b dunlie > Cumox o515 Oyt Bluolidcsy, dej 1 ccnlplhs tunlag] 2 oSl olid (oS 5 olad
a3 bl ihae (ol Jlgw dw (Jingh gsdge 5 Bua Cilise sl )3 il Fos sl Sgde piodie (Jelgs
Canod @iy p 4 U (b cbaaSud B 3029 j1d j 50 U alols 5 Cumer @iy 2ldd b (o lalai
JS e @395 5 586 4 g WIS 5 (S dilaie Il S50 05 Slodg: e (6 (S e dilaie

S lyed gy WS adlae

S Fle
23S ol B 1) ladtn cpl ()| diej dadSuud 395 o0 s (p digg 0 Cllid g Camor @i (LS LSl
0351 coobati] o Lelain] ¢l EY g5 ,Sbles il slmojgd 3yl cul IVY VY (o 5 g Lo S)
)l 3Ll G (65550 4 & Clld 5 Camar Ol 5 2D 50T e ()8 5l Ao ) S sprui e
ol Y s 3g) Wl (e sl s b oglize SelS” (5l Lo (5,08 3blio o595l Lol i g (535 0S5
Jabdl 55 1 Cumer 1355505 iy 9o oyl 103,845 |y ()38 IS 0l iz loges 3blis
ol Mo 7+ dmd Byl 4l pgd g2 5L (SWj CudsS g pllo ol JLiday Sl S 5l ow
o) Wl (2leojSUl aoledyd 5 A8 dbul bhaegs 3 1) ()8 g () jSTpe I (o oLl sl i
9 VAV laans jlad cle p je (g ol 5 KBS (9925w 9 (bS] ladSed 4 (o pod (ol
oS )50 292 9; G RAOMS blie (lib Sl > i Jsmd g (i5u g Gagsb S b (e VA
«$p9) b Slyanj S peite Cygods (gelym )3 (093 9 (Ve o) pepd 5 (B95) b e ]l CBD 5> ol
C b NS 3ble 013538 305 1 oldd drwg ol 35 Mds b)l5a )0 Ab o yitme 08Ty b (VWY Y- VY
2l dnd 3 a8 (Voo A ulitnl g (o299ld) 18 485 e 3blie ol )3 (535 yotin (alad slagSl 5 55wl e

(Ve ol g 539 Luoyl8) sl s (08008 bl (il o (63, Skos 5 IS5 (365 )55 e

Vsl 8595 )5 0ylal @¥9o5 (nl s 3 IS 8)90 A 4 (g b Sligen 5 bn Suomy 3929 L
B e dplas (VO (o503 5 lagd) i Gle dplas sl oad ad)S (Slpedlude (lad S,
omill) (5355085 dplai g (VY (6580 g wSp «S)L) b il glaay s (YO L) ol g Jli S
locds Lol i 3505 p a,dss cpl pges o 0 |y o] Glasely g e 5 VAVe das b aS (VASY
Ao g5 ol 1ol b bl )3 o (gl G5 5 ST dilate ISl bo 4 0aind IS5 5 eaScolin
dglgl 5 Ling8) (638 30T 5 (ool podlidis 2,5y p odsdylg bl b VAV dad blgl 51 138 5y50 b pgd 50
Blg> & pow 593 2)9l sy 4y eloinl g (ol (3Ll (lo i dam )3 | ilae Jyo0 g 45 9,5 (VAAY
9 o0t cl)l) VAR dmd ) a8 el e jladbey (GlaSd 3,509, 392 g )90 (o2l (slwd oy, 4 (Sl
8j9> dylg yoswme yobas (VooF (399l NARY (Jlaw! g glgn YAV (g0 561 o 90 3lols YD ¢ oloss
VY opliog YV )b) 5yl dold) 55 a8 b 5 Ab (532,400



P (VeZom g JB) 28des g bl (S8 kbl > Oglis 4 Glibpals (S o5l 5 oLl
sldse 5 (oolidhy) ) 4l (N $3ySag) aw ) kSl bglis cpl o3 ) o)Ll (sl 2S5,
Sl om lSen g gl > 8d 4 labal) b (9,8os 5,805, (Y0} o pd 5 (B55) 29850 03 i (Sliles
15 ol g Caman < JSb Lololy g bl dino) (o 53 |y Slislos Yo ol 3,509 45 o y3 53,3 o,L]
(VW G2 9 5 ) A (o0 oy Bble

Fr0)93 33 903) yusi (6)5 Vg8 iy G (Udd LSl oS (il ) oS Cunl (] e &S
ol s 55 ye bbby 5831 Jele gl B0 > &S squids Sl 03gr oglita ol Lo slinl
b abols o Lol 350 e )l 590 (clad,Sogy 4 bgrye sla s ;5 a8 Jloyd (VY couidl) ol oads iy
3 slise (BY -V igiulel) canl 035 oo Jgoto |y (635305 bl & canl (ale (5350 (bl slaasis
S 55 (VoA 9uidB 5 52905 ge) (lled SThopj e JUndl slodid j00b b 03 (ggu 5l 35 o0
ol ol o Al olisd sl IS 31 sle (Y)Y ibug) 4ndld S yatin pogie b (S51E5 bly)|
by 9 2980 (oyp WS Gl 380, Sl Supp Cot ol 90 4 Cumer g ple by (glaS L
s e 35 e L LU 3 1) s eSS dilaie Cumen JlSlo (iagh cul LS oo |y 398 4 paie
D) (oulidedu; b (63,Mes disej Jelse g I3l ol dalllas 5,8 nlgd (pes (b S1ye 5 (L)) slaasis
35509y Jaslosls slacadgize oy dllie (ol 3 &S (VY g9 VY G g S VI (plug)
D9 ge 431y (5 SRSGHS Adlaie (lad LS lo Ll 4 ailulisesn,

OB 99
AB > o5 Cunl (2lad g (oS Sy Sl (5P e cale a5l g 208 B e Sl el gk s,
sloaSus g SThe JUil o cumex Jold imghy cnl Sl 3)90 slodly cunl oud ool (Sgm)S) Sl b,
Sl ol 350 5l oty 5 o jgd SSa5 43 Jlo (g losdpr bl o7l (6,552 5 0l31j]) ol
5 ok S 5 (L) sladSds g nyged 5 Unglieadd jpo Jald) GIS saaY b laodls oyl unl ok b
sl 005 2ol IS5 i 51 o 51 e 9 drslone 35 (508 g (lidd Do ) Sy Colne

ol ol gy 2 i 050 Slopatls i & 3yl bl il (B e pldd B ls o cul S5 Ll
S8 Slds (V0¥ i) JUdl g camen @i o WIS jie by ) 5o 53 Loy il cul S9den
e gl oo Jold |y (Sip b 5 (Jlo o Sl (a8 sl @Y+ -V egiwlpl) (bl sloaSid (yie
Ol Sl 30yd 5 (V10 cJujle 5Dy 5 Joo cpgllus)l) aSd 4y qwjiwd 81y e sbyg0 4
il 4 (Bly slid onlpli 108)5 a5 oa b |y polic cpl den (g5 ses (oole slaiagh )3 Lol 9d oo

Vo) 28 s Jao gl 4]y Ol ol &5 290 g pdl 5 Jodd (See b

O9ew 5 5 Jalod
5o laimgy )> 45 290 ol (g (gloyiio b dlusly yite G nibn Sl smesS) JilS b,
a5 sly s Slaye Plis 03 51 5lai sl Jae ol pwpp b GBle oot 8L )l Cglise )8
3 Sopn 8 )bt lin sl t g Joe oopsia b)) sl F(GOF) Lajly (2556 pasls plysa R (Jas



Y OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

Cuol pj 2o & bl aaSis 3 CBD (sl 0pxiocsS Sguw)S) Jdo b daled oolaiwl Jdo jo bayielyl

() o)
e 35 30 5 Copnon Alagly Bukiomian b puiiecSS o ) Jgia
1 yuiio Jgo s pb
Comar pS1,5 D D, =aXg, +k hs Je
oy 85 b Aol |y g 3550 b alols X D, =ag""= +k bos Ja
el @ D, =axXgp +C S5 S
eyl b In(D,)=a.Inx 4, +k S5 o5 Je
o5 slbs K |n(Di ) =aX, +k 5 lkial ooty )5 o

(2851,2009 Moix and ,Duarte ,Cladera) :aswe

iailpl) 25,8 o jlasys (al)S)5 5 alalil GaSs b 1) (bl slaasid o)k (gte 53 (S ygbas

AIC 3 ol ) 8505 1 alolb g5 o a5 aaSes ol 4 bl Jigis el 9o el 51 4Y VY cjugllous )5 Y+ oV

2 55 o ot o8l Aol 3 5005 el 2 o8 50 sl a5 s5td Sl o3l | 9 Map
ol L a3 )5 s g sanlin

0 puXio Ny (g )5 5 Jho
b 1055 (6 18 51 e a8l a5 b odzias b S yo 4 oS L LB Lo Ol o puite K> Jao 5
1 Jpia) ol foine 35 J55L )

e 35150505 5 Copmon Wl Buizgius byeiiasiz (SWJa Y Jgie

L ykio Jge 2 pU
M sanlio ) Cures o515:D S S
m D, =) a,X,, +k b Joe
N 35505 5 M sanlie e Aol : X n-1
N
N Syops b bagpe yuol)ly i@ Dm :Zan_ebn.xnm+k o Jao
-1
N 5 ja 5 b bagye el 0
N
e (sls K D, =>a,xm +k Sl Jse
15150 25 JS s N -

(YAQ;’ BERAY ‘u,«s.;’o 9 O)lsa a',.ﬁ%) )

a5 o

Sy 1 Sy (6135 51 e Jdod imgy cpl Blaal I (S o)Ll 15 ol laise )0 &S S5l
S Sarm b gycnl jl el hmex @migi Jile p (IS Slhepj o (bl claaSed rd 9 50) S Sy
A asly 393 g dnly (clodiomin ol ] wld cubld a8 3¢ odlitwl ssly Jio G 3 s i

In(DCBD,Sub,Inf )=a+bXCBD +CX gy T0X ¢ +€



el (b)) 3568 5 S pe 5 0SS5 ot 3 5l pasiia Blold )3 cunes 5515 Dogp supmr o 2 &5
i S5 b abold Xine 5 po55 (2335 b abold Xgyy o5 3550 b ks 350 8anlie dlolé Xegp

s eSS ks 5 g Mlu J.\,o dl.b)}.ol)l.‘.g a,b,c,d ‘u.\ou)l
WA ol o Jolis WY s (golowi o 9 WAL Jlo cwlow Slosuads bl olyed M dalais

ol 0as 031y LS 55 Al > S j CuxBge dS Gl liwdd AF g 40 OV ¢yl o

YA (G skomi g 9 YTAR (6,908 Crlopuundi (bl 32 (4] ;5 (6 s WS Alaice owlow Colomunnd ¢ 7 Ll > CuprBige .Y IS

50 3 J] 5308 5815 RS Jlo 5 5 eV i Copma quaimesn | JSGB 9 85 555 sla
IS o BV Wiy F5 0959 b g Cuwl 0390 S W3gy ! YOO BIYYD sla Jlo oo cCunl 03,8 (b |y yg0lym 4
sames Y90y s AYFO B ATOO dad jl Lol o)l (g tin Cures Cla jein )lye b o 6 i pMS dilaie
a8 My oo Mo VAF & s v ST aelie 50 My 5 el Aoy OF IS ady £ 4SOl g el Hluy
Jbo 5 e &9 cnl yls sl Cuzo iy 5 b Wgy cpl Az dad o Gl 1) eele Lad wb)y A e s
OS5 9ol Caumen VYR Jlo 10 Gl oty 365 e (p 5ol 4 VWA Jlo )0 g o0 dals VWP
Omlea VYA Lo )3 olie8 (6 e M iate il Mo (5339 355 s> Sl 93,5 oo 5 by
oo 5l aoyd AV olee gm0 Yo¥ g 150 ¥ g adio VY S Cully Comen 4 VVY 4 l5m 0QY
el 02al ¥ S5 55 (6548 MS dilate )3 Cunen @j95 g



10 OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

WA Jlo (5l po (bl 2 (1505 (S RS OS a5 Copronr o515 .Y IS

oSl )00 liwad A 5 0l OF 1 55 ile 5 Ll 518 s )0 (6 yad M dilate Cuzen o yd DO/A
sloaSs yui o Wbl il Gls (2 U asir (6yg)S ) Cume bl ey 35 Y JSE I &S LS len
5% o Jeolsd 3 T o 3blio (51 53 Camod 08135 25Vl 50 5 i e 3 55 Jeliie 5 ()|
Iy @l b & cwl bl opl (2RI (gl joed 8BS (£l wilaid S )15 (lied jed 3850 (g teshs ¥
3, las Jiue Cogn g oml (g opl 0 Camer a4 JUdl Cond &S] Jdoey S o colin (S0 4y (g0l
sareds yuiny CogSuw Al S (elyg 9 pedd bl oMl (gen Sl (B sl 0ud bl
P b (bl seasSus b o)lsl jo  wlid hey Hi5u 0 &S deS Hled ledly gls 353 o ) Jelin I aisu
b)) clbaSis psas ysbods 55 ot Sllllas 55 a5l 4wl |, (IS5 Sl &S 358 esliel lb e
(¥ JS8) ool 035 Jae ol s 3 55 23 ) 3 o8 oa oslial al,S)5, 5 ol

WA Jlw 45 ol S sV dikio R1,5 50 9 (21,3051 glaasiul .V U



sl g Cou
Fre kol Jole du jl (ol 550 4 Comon 5 ple jsbay (aLad sl b o)LS] iy o yid )3 &5 L5 Lo

2 Ol SRABNS dibaie Cumer @y Lo (alplhy sl Slio blo)) cloaSis 5 tlleb S0y ond
ol ool 5 )3 )] gl 45 M sduotiuw 488 iy Llaw Jelge b awglio )3 VYA Jlo

Fed ol 35 o g Cumox o A

st Syl ol g ol 039y e b ol 350 5l (6oL e B 98T wslS e (2 0 Cumer g
e @l 3 ) gl olgiie o cusl IS cul i 095 oneris il ] G ol > sy Saiay
S (el Sye U aAloll) 0piiecss (Ggw)S) oo slp Sl 050 sloodly 3)5 sdalin ¥ Joir )3 odd 8 e
Pl o8 sl @515 010 ool (o0 & 039 Cgliste (49SLsS (slahngs ) 29500 odnels (63 eSS
ol 00 duwloro (o g ybiwdd

IFAe Sl jlol (bl g sed 35 50 9 Ciaron o515 Alagly Buisviow B pudio S (omw )5y Juo gl Y Joua
3, aibia! o5, Sy sl s J
In(D;)=a+bXy, In(D;)=a+b.InXgy D, =a+bxl, D, =a+be’= D, =a+bXy, s

IARE -yy-.y YIV/Y YA<A
AAY - a
(\W/Y) (~+10) (/%) (B/V¥)
—/-y Yy-va/a YYAV/YY VAR
-y.ay b
(-¥/5Y) (YIVA) (v/55) (-¥/-2)
—.J¥¥ —o[o¥A
(V) (-\/5) ¢
o[-A ./ o/ /A of-5 R
£l5 £1A \Zia £l5 o/a F

Bihia > Cumer 015 Slpeid (535,005 Jha g ol 65 s 28 iy 2 0 R ke sad e L5 gl

L Camas o515 St 1 003 1+ 51 a8 3yl G 3 88 ol 51 (Sl ol il 555 3 |y B
Cuol (gligSay Loodld x597 codds 03> yinles 35 F Jlges jd a5 aigS jlod Dgus 0 03D prud gl joud iS50 U alold
b ybline g (g8 sl b yuiiio oyl &S ol oyl Baimd s ol oyl 95 cod 0> ] jd ols (i) zun o
9 b Slillas o (Jad s g (b g opatediz 5 0piecSS | pel lade den 3)50)0 &5 (IS5 )05 o0
@ bosye slrodld oyl 5939 b g ot (Su,b slaoyed Job o b la Jae a5 sl (pl 315 g9 (gladlais
S g g w4 bl IS ek 4 5,105 3 g dnly wlide o @ g Calisee (glaoygd pd ¢l g Cunes

ol 015 UiST 050

e 530 b abold it cupd e )5 e |y Calpd 5 R (o0 ke lgion 090 S 3 Sl (GiS

Sl alols jioghS ya b (dad el p> (Jle (sl fb oo BB Cupmon 0515 j1ed Sy jlalol b b feusl i

Gygo SRAOAS 3blie 3 &5 GWlas S (o o ol )3 9 ALalS Cumer w515 jlaaly YA (0 55 e
sl Cipmo @i fimlio SABITUSY Jho (8L 25 (0



Y OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

e Sl ylol ool s o515 805 &1 Db b3l p1 (500 35 50 U o) B yuiiacSS g Jbo siomin ) 3903

bl (aSd g Coron

bl GoaSed & (i I (a5l sloelgid) o & (GRS it 3 Cumer @i Sl
Alold g cyludd g s maw jd Cumon W51 Jolds jlo 3)50 (slaodly oujlop oo OT 4 bl jd aS cul )'fl:.o
Sy Jho cilisee (glapyd )3 laodls cpl sl (2l g ol S )5 S (35 b STl ) Sopm
ol 03l ¥ Jods 5> )] ol &5 odd o

WA Lo ol (bl (B3 51 (SeSond 5 Camonr o515 Alasly Buisian b yadie ST (Jgmw 5 5 Joo gl .F g

3, bl oty )N P o) Sy sl o Juo
In(D;)=a+bx,,  In(D;)=a+b.Inx,; D, =a+bx;, D,=a+he™™ D, =a+bx
YAVY/0 as¥al-v DWV/YY
(vioa) (#Ivy) B B (MYY)
Y ~AVA/DY \WYF. ¥ary —/Y
(-¥/av) (~o/0) (W) (\WAS) (-¥/vY) B
B B —/yY —efeuny . c
(F/¥) (/¥¥)
-1\ 1A Ny 1A NN R
\a/FY Yo/¥Y Va/vs YY/VY W/ F

Y

R jde sl s (53l (SamwySy Jdo calidee p,8 iy 5 Cures o515 5 (bl (claaSis U alold cons

ol gl cpl Lol cslazils 1y o3l cpyike Sl 0 )& g oles b Jdo .l pusio <NAL /Yl ld Juo )
Sl § WS o 425 254 G NS ke )3 ) Cumerr o515 (L) (sladSid U abold amd o0
il oRsdcwlie Al e o zssi 1) Cumen o515 Olynss 1 ao ) YA s Deg0 slaJio wlulyy (bls)l
aS" ol Judo ol 4y Jgl 0550 0ni qwyp (bl sbaaSl 5l e lolas b (65505l glas fcanl yol g0 5l LU
aS 315 opl o )ldl 55 pgd 3590 g g 03l Ui o3 o ()51 ke g 039 S5 39390 slaodly wlide
WS 50 yel cpl bl cdiin Q\).QJ d).e‘jd)'if dilaio wlad sl S pS ISy a5 3] sbols u.lo[,}')‘ sleass

Dyl ol )»b Cuxod>



b 3815055 2 lwlid

9 by by Jol & cwl dlulidesy) o (o0 Ses (M 5,509, 95 ol (b 35150505 (plolid (o by
3,509 «slodls slacudgize Jddas 38 oy 0 |y Ll g le cdio gla by (09D 9 3900 Jold 1) 3Ly
Ko gl Spre g oslitoly gy (i & dwyon ia Jowbe g BN dilaie gl ubiiesn,
(0 Joio) cowl onds axd 3

Ol SR WS Ao yd (JUd! 5510 335 (bl (5B yig ) Cann )50 Jgu

o g Wl 3510049 5 Oloeus g ‘039) Qb
5 il S o8 eolilS oke sy Joli 35,0V V o515 gy i ¥ Jizdl ol i VY ol
) S 58 =Sl

(ol ¢ wiB 3, Mo 6y ol @, Jols 350 VY il ya e Yo J8hs o S v Hall
RS g b (S 3 By oyalyg b o

(lwdS ¢ w8 )Mo o5y cppuipMl S Jols S0 8 Y Pl g 1 Sbo 51 YL Jlidl 5815 GL 5 oSy
CabdSh g opmelyg lyead bl atsly g8 o 1y Jlsl JS 5l as s s

(lianlS (w8 D)Mo ¢(g;y cuipol (zyS Jols S50 VY 40 Jlis g nSSle I YL il (ST Muniz
e oS gy « S y8 Sy cymolyg b o Al 4l ogs 1y Jsl S 5l ao
b JloS ¢ yliadS D)Mo ¢ ppadpmnss comolyg Jobd 3500 YA jlailiwl GBldl 1 iy edile 8L lade GWR G yielyb
<y 8L ¢ o9y <) olﬂ@\m "’UOB}E 055 59318 ¢ w8 iz S b osile 8L
il g 3blam «ldl pas Mol ,lgzs!
ObdS  edeand ordpMl S Jels S, 4 L4 High-High = ) ,» ESDA Juloss
6 9 Cnelyg 6y 8L (S5 0S bldlo sl High-Low Slas]
YooV ‘al,i“a 9 9"".‘!"92!’ Yool ‘9-\-;-.‘:,@ 9 f,)lﬁm)tf Gige by+yy “59 944+ cu.l.&o&o 9 A.L"theo) @Lw
(\ﬂﬂa cuglwd‘ Y)Y “‘)‘)g.:b 9 (9w 44¥ ‘;)lg: 9 KVHIYE W) O ¢ ‘0-134-195 9 w)s‘M%

OleoSo) Ban b (Voo V  Judyg g (uoli calisS ) oddoslaw] gy 4y (o0b do b o plwlid 3514055 ol

g ca 03kl (B dilaie yi cawls & ouS 5 Ssbg Sl Ygoro g 3yl (S Simgly (Voo ¥ (yd
S (VA Jlow! g g3l (b)) conlaaslin] Glsus! Yosyd)Lg.&l @b s U o gy opl (ol sbadlyl 5 (S
slagsbyy onl bl (VAT (9l 5 9 os5) 290 ol Kimngly lacuglgl g (gl slodiniay (bl
Cowddy Ol slagingly &S (2ulE g ol GBS dilaie )3 S0 slacuadly b VL 50555 &
Wle oo She (B Y-V g, ol ond Ol ddlaie b cawlite (oS 5 (B9, Colasyd g codwmiw Canl oal
0336 085 S dilate )L )3 ol el (285 g Jlzal (Vb @515 025 b 1y Gmelys 5 el
gy o5 ) Sl 5 (i open szmon whe QR d STe 3l (S)leer GWR (g 505 5w 5l 055 0
3 gl ysbay o5 Cuol 8)3 Jaiyy  Jlidl Sy laisds i (o4 NS dalaie il S aoys /Y 1 S
il ol ool S1peps alolid gl (S5 Uhey Sl GRee crl 20 N sy Ol SRS dilaie
Com 4y 1) 38Ty 53 Jdl S 505 b9y el pj 392 il 0gdlly 39150 g (ololis ESDA 5 )b 5l &5 (5351

J) oolisl 3y90 g, 4 Hall L9, (Jle olgie 4 k513, onlizul g 03l dagi ) ool Jdo a5 505 0,L3] [Kitimghs pb s b s gy Sy o)
)15 0,Ls1 (Yo oA cguid8 g 529l ) jige) bawgs aidlidawss gy 4 MUNIZ (Y)Y aglluw)B) Lawgs oadoslizal ooy 4 GL (¥++5 iy 4
2. Arbitrariness



AR OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

2l 5500 g ) oSl 8 355 (gl Jaddh dilais paw )3 Bl et () g Soxie e 9ol
b Ll )l 3929 5lai 3)90 3ue el sl o208 29y o8 pioiy cnl jl Sagn )3 9 039 glite Cilisee
SRANS ddlate )3 (VoV+ jige 9 29lw)8) g (VorA guid g Grgllow)lS Gige) waee gy (o)
Ol Jolds 45 Sy slo gy 9 WA= Jlo Jbl olsly las 648 At Jlidl 8150 el plty sl

(F US3) 392 30l5 (5 9 (amalyg e 8l e oMl )8

(V¥2) 125 (S Remi oW dilaio 3 Ciliseo (5L ydg; & 4 gi by JUiusl o515 qwlawl 3 ol o Luolias 355015 F SIS

ol Ll (SWad 5150525 9 Cormor Al

Soe)Sy Jao B > daly cul iy (5w g (el Slen; g Caner o515 o Ay (ie cnl 5
030l (538 pekiz Jho (ka3 (ygie 3 (WS SThepj g Cumer o daly Sl Sl 0ud o o piieni>
Dy 0,8 s oyl calisee sl IS5y a8 245 0

N
—bX y +km
D,=Yae
=1



yyray )Lq.g ) E)W O 3)93 c‘:!lmul ‘5153‘)» duws)d VY~

IWQe (lad 35150505 9 Cumon o515 Ayl Do B ppilodiy (Jgaw 55 Jido S & g

bl al b a S0 el
VYA Yavaaa/s -Ivoy AMaBY/Y RN
VAR V- YAY iR Vevey S
<IYY YYY- SIvYY Y¥ s el
- - <JYAY V-SAF oS g
- - e e 3L
- - ofeey YAYA/A eelys
¥/ VARBEY/\ VISV FASY 3
-[¥55 IS R’
YO/A YA F

Ol S e YS dilaino ;5 Bl (g gy b auwd o bl (olod 35T 055 0 JSS

2 OIRE SRS dlale )3 Cumex 115 jg jl doyd B dad o Ll (G55 3080) 0 ppitediy Jio ol
@598 55 wep Ve il 650 e plen b o 3 pe &5 Jloyd 0398 0 031 sy Slyenj g b S e
23 oo gl |y w815
4 a2 b Ll o ool o8 Lt Cnor w815 2 I8 o ite st (i) 3550 i el 2
Crl 0 (eSS edlodd s 5 JUndl (35 jeir Jio )3 &S Shhe (B e 4 culps g3 s
Y 55 F e g /oY 350 R e ol 3539 b eitd )5 Jdo 5l bajite ol ped clls y3 gyl 5185 il

Sl late e dw pl Bl duw)y o i &S ol atily Lials



" OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

4,6 Js
Sygods Slheps U dlold g (bl d8d 1 5Sonp b alols il 3550 B alold (sla it iy sl Jo )
g 4 LSS Lo 4 lan aSol gl o) o A gl |y Cumer JB L I ghoy Sojn g Ao Sl alBlas

J3e op) S5 a8 (02 (5L ¢ abibSe) 340 olo calise (sla S5 5> canl ySeon a5 349 Canday
il 325 ooy
In(DCBD,Sub,Inf ):a+bXCBD +Cxsup +dXx inf T€

VYR Gl (e oW Alllaie Cunmon (50315 5y oo 43139 42 LSS Joto UG LY Jou

R" d c b a o

—</¥YA —/¥5¥ o[+ 50 £/
Ay Came>

(~o/50) (-\A) (-/$0¥) (\$IY)

ol sl yol e 5 (Sl 35 (1) R gy e 5 0 ploxl g 35l a3 LS Y g gl
2k 5 o Sl Gl GBS ddkaie sl 930) Jo Sl (S Dpdee (U Jole iz Sl don
Sl o oy g g | adlate nl ) Camen LSl Sy plen U ed)S jad 1) Jae ol alisee sla S
oy Lo b dulie )3 Cumer o515 e Cpwlus 398 uw bodly (35 (iS5 sl (Sae
Bl 25 ololid 4 oadsbol (lad 3)90)5 Jloinl (e 2985 031> (LS Jao 3 (o rglds g 1L hals
A6 iy g dwlio plio 3 (Jlo cpl b sl iyt oSS belse )29 o8 335 e iled
gl Gy it Sla s 5 ol Gily (2555 e g3ue o b slae 0 > Bl 5 2 Sl
ol +Y Cumon w815 (gl Jdo il (065 (adls adb o)lil &5 4368 jlan

9 Sl 0 loxiw 4SS g STyepj e 3 e it T b (05 (B ddlate o b ol (S
3 OIS SN ddhaie Curer miF s 2 ) prer e (b laaSid wed e Gl gl
b alols 5 (t=)/VA) o3 ol sl o IS5 Lele yegd 6y o sadpdbal @) idlid 3510005 (t=0/05)
b S GBI a5l aosl My sl Cumar (ldd bl S50 peiie (p FCuenleS 15 4D 35 5
lS L3l Coman 6515 0t e 3550 51 Alol b Jae ol 3 i 1ol Cuto j2ed 50 B el el
(o=+750) Wb asly ol Cunl Saw aSl Wb o3

8 5 4o
g Sl (Lol e 350 ST g 305 31 (63b5 3o b 506 (2l Camar (ol yoboty g olab bl 413IS 5
bl 5528 5 5550 5 J (213555 503 (slodive e(539d g (oLaiBl pllas Slyusis &) crgi b sl > iz 3 Lo
2813 ol 5 A5 03,58 (5 b M Bblie (S UKD 5 Cumar (alrails Canm ooy &S 2o wald 9ol 5
2l o 3 p0 (5 )OS B e 31 oS Wdg (o)) laaSid 5 (llad 38150505 IS B alid Jelge o5 Lol
dibate Cupner Y0 (2B plgiceed e ol ) oS Wmd e LIS GRS S BN ddlate )3 (g wl @l
g 48 o L5 @l g b 0390l Cumex g9y 2 535S Gl Je gl oll 2 3 o 1y BN



Jole ol 5 (352 /) b pyiae 0 R ie) e Sl o jad 3550 51 s RS0 diaie 5> Cunex

s Slize 4 (635 50T a5 BN dilaie Curen @jei Hld b ¢l pll B0 0 s |y Comer mjs
el o B el e 550 5] e Slolss 5 03955

Gibte > o Cusl (255 5 2Ll b)) claass w5 aST o] 56 s gt 3 &5 (5,50 Jale

S IBzusg i (g piaig 939 b a8 el 0ad bt ) b duglie )3 Cuxed @jgi 9 0390) a5 (6 sy MS

Sl oslstl b i o 1y Jol el oadsosltul (sla Jae dgdcuslio g (wytwd 13 (sboodly 09 wlkaeS )5 il aol!
AoiS ol dllie pl 43 &S sl Ko jls 00 5S gy drwgl dy pgd 3y50 Lol S s S g8 ywlide b (slaosls

32y i o) 9 45 MScte bl ) S 5 ol b e Canan iy pn ol mng
Z?L" QT Q’%d)t.ﬁ:-&‘ Lﬁbl:’.} o b 9 J)L\.} d9>9 Q] dl).g db)].\.}l:.,.ul U29) ‘).3.)' ‘Col )’f‘ﬁﬁ} O'.’.l u.,LuL.w 4b)|b
b cuslite g (oS 5 slagty) J (gl ool 3 cnl 292 b amd oo (LS ilises (6 0B NS Bble )3 1) (Sglie
peipol @ )S ol Gl 1y lad e led e il OT s a8l eolaiwl ol (g pas M didlais
P Sl Jao (Saimdzesg Slye cpl U alols 5 Cuner @jgr dlaaly Joo b o) 5 cslyg 08,8k reimans
2 IR0 SAAONS Bibia Cunor @iy J5bo & cul o 1 Sl ol ol (R =410) 392 iyl g 1
Cuol cpl 2)5 2935 i5u cpl gy bje> 0 &S Mo 31,00 (Sl 03)8 cS s (058 pedin (6N Cuons
a0 3 Cans objyl BB Sl 5l Sy 5l oldles olds 5 cwl Syl g5 5l sndedlitel Jao oS
28 G5y @il gy Jae S o 1) 2lier b ol @B 3 Jhe lapite Sgy> (Simen
s o Lol Il 0wy g puiio Sl i &S Jloyd sl Jas g9 5] 2905 oo odlitul ba g

S ploly Comox @jg Al Gy B aw Lelge (IS5 Gline oS 2 (e (iBgR Ban g b
Bblie alie ldllas b duglio 3 (R =+/Y) Jso oudsr (uliS o 3539 b o] doe b5 sdoniun o pisiodis Jko
Slyors o b 5 0 ldd Bl s 15 (2S5 5 (pLolil slaaSid JEE (99:50) 5 403 GRS
Slyars o (8 =0170) (ol )| (sloaSud 1y (Lid Jlblos oyl (i el olol 2 a3 0 5 1) dled
diaio Curer mje HBle a0 o L yol Cpl Cusl il (t=4/¥0) b S0 ksl o g (B2V)VA) il
drge @by 03 ol 4 00,8 adalie ol 3 |y CoShetin e plgie 5 2 s S B Le (RSN
2 sl 5505 5 21555 5 lli] (SloaSis js )3 (6005 Dypods GRANS dilaie lad Lo
1m0 S 35 gmnsSy csla i 5 Con Jgben 5 e 2y 5ol Ll ol ol S1y005 5ol
.\.de Oy 1) AJa.gl) > g J)b 299 d)bh.m :\Ja.g‘) La:oi O

Ll lamwg claculuw 9 )l 355 3 1) CoiSpens | gds ol i NS dalaie Cumes olad LAl )
il 330 (655 yosizr o (65 S8 40 b il awsly sllall o b idled g (o Sl o530 S5 (SlaigS e,
b mer Ol (b & (98 Jead i ol) (aSd g g dboml (xSl Gldllae ) oS
b olazsl ]

Gl saad s Cuwl (See & Bloads Slwlis s s NS ddlaie > b Slyey; (golaas Y

L8l Cono o ogilly



vy OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

&le

Bblo 9 b yay olad Lalw cawlie g5 Cga ke Gl VA0 (loi ST le o pble g 30l ¢ iz dtul)
¥ B Al 3)14.«3 ‘d).e‘.w Co pdo 419:950 M ‘J‘“"s} LSU'?‘ > ‘_sl‘\-;‘)im-'

A

255 g 1] j G e WS Allaie D S0 (SBCY 5o DS Cprd Jolge g o YA (ol e il LY
MVE =) Lo OF byleds oylo 3590 o yislol dalilad ( driwo yidu e 3

obys Jlod 5l odliwl b oyl (s ol 53 lad lojlw g LaLw OYAY (056l Logl 5 wila g abls Y

Lolilad (3l jRT (S i WS A8l 43 19,0081y gUad eI Judod AYAY (Slulg) Loyl 5 maile gy aols ¥
AFF-VYY e 4J9| Z)LQ.M: [P JL.\) ‘U.JLA_‘B (_S)J)MLJ)J
M50 o M Bjlad ooy Jlo diad bl s iole] delilad y] jo (G s HWS dllaie I llae

G 5 olad b gbal ywlwly Sba (Ked agy loled ey 5
YE =5\ Gao OF bled F 553 (s Slallae (3]s (st WS ABlaio (63590 axlllae @y

slaing (SRS Bble (595550 5 (9955 (S8 IS0 Ailyd Ly IYAY gyl S g jbthul sy Y
IV ao SR Bylas s cldl i

gl ols sl bl da bl Joads guls AR 9 VYAD lefb‘)u ‘)im.o 9 u»,.ﬂ.; d)lom)w ol )lni Sy A

9. Alonso, W., 1964, Location and land use, Toward a general theory of land rent, Cambridge:

Harvard University Press.

10. Anas, A., Arnott, Richard and Kenneth A Small, 1998, Urban spatial structure, Journal of

economic literature:1426-1464.

11. Anselin, L., 1995, Local indicators of spatial association—LISA, Geographical analysis Vol. 27,

No. 2, pp. 93-115.

12. Batty, M., 2009, Urban modeling, International Encyclopedia of Human Geography, Oxford,

UK: Elsevier.

13. Baum-Snow, Nathaniel, 2007 a, Did highways cause suburbanization? The Quarterly Journal of

Economics, Vol. 122, No. 2, pp. 775-805.

14. , 2007 b, Suburbanization and transportation in the monocentric model,
Journal of  Urban Economics,  Vol. 62, No. 3, pp.  405-423.  doi:

http://dx.doi.org/10.1016/j.jue.2006.11.006.

15. Bertaud, A., 2003, Tehran spatial structure: Constraints and opportunities for future

development, Ministry of Housing and Urban Development, Tehran.

16. , 2004, The spatial organization of cities: deliberate outcome or unforeseen

consequence?, Unpublished paper http://www.alain-
17. bertaud.com/AB_Files/AB_Central%20European%20Spatial%20Structure_Figures_2.pdf.

18.

19.

Burger, M., and Evert Meijers, 2012, Form follows function? Linking morphological and
functional polycentricity, Urban Studies, VVol.49, No. 5, pp.1127-1149.

Cladera, J,R., Carlos R Marmolejo Duarte and Montserrat Moix, 2009, Urban structure and
polycentrism: towards a redefinition of the sub-centre concept, Urban Studies, Vol. 46 , No.13,
pp. 2841-2868.



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Coffey, W,J. and Richard G Shearmur, 2002, Agglomeration and dispersion of high-order service
employment in the Montreal metropolitan region, 1981-1996, Urban Studies, Vol. 39, No.3, pp
.359-378.

Dadashpoor, H., Afaghpoor, A., and Andrew A., 2015, A Methodology to Assess the Spatial
Configuration of Urban Systems in Iran via interaction view, Geo-Journal, 10.1007/s10708-015-

9671-1.

Davoudi, S., and Strange 1., 2008, Concepts of space and place in spatial planning Routledge.

2003, Polycentricity in European spatial planning: from an analytical tool to a
normative agenda, European Planning Studies, Vol. 11, No. 8, pp. 979-999.

Fujita, M., and Hideaki Ogawa, 1982, Multiple equilibria and structural transition of non-
monocentric urban configurations, Regional science and urban economics, Vol.12, No. 2, pp.161-
196.

Fujita, M., and et al, 2013, The von Thinen Model and Land Rent Formation Economics of
Agglomeration: Cambridge University Press.

Garcia, Lopez, M., and Muiiiz, 1., 2010, Population suburbanization in Barcelona, 1991-2005: Is
its spatial structure changing? Journal of Housing Economics, No. 19, pp. 119° 132.

Garcia, L6pez, and et al,. 2015, Suburbanization and highways in Spain when the Romans and
the Bourbons still shape its cities, Journal of Urban Economics, Vol. 85, pp. 52-67. doi:
http://dx.doi.org/10.1016/j.jue.2014.11.002.

Garcia, L., Miquel, A., and Ivan Mufiiz, 2010, Employment decentralisation: polycentricity or
scatteration? The case of Barcelona, Urban Studies.

Garcia, L., Miquel, A., 2012, Urban spatial structure, suburbanization and transportation in
Barcelona, Journal of Urban Economics, Vol. 72, No. 2, pp.176-190.

Giuliano, G., and Kenneth A Small, 1991, Subcenters in the Los Angeles region, Regional science
and urban economics, Vol. 21, No. 2, pp.163-182.

Giuliano, G. , and et al, 2007, Employment concentrations in Los Angeles, 1980-2000,
Environment and Planning A, Vol. 39, No. 12, pp. 2935-2957.

Hall, P.G, and Kathy P, 2006, The polycentric metropolis: learning from mega-city regions in
Europe: Routledge.

Healey, P., 2004, The treatment of space and place in the new strategic spatial planning in
Europe, International journal of urban and regional research,Vol. 28, No.1, pp. 45-67.

Kim, J.k, Chang H.Y, and Jin, H.K, 2014, Spatial change in urban employment distribution in
Seoul metropolitan city: clustering, dispersion and general dispersion, International Journal of
Urban Sciences, Vol. 18, No. 3, pp. 355-372.

Mc, D., John F., and Daniel P. M, 1990, Employment subcenters and land values in a polycentric
urban area: the case of Chicago, Environment and Planning A, Vol. 22, No. 12, pp.1561-1574.

Mc,D., John F, and Paul J.P, 1994, Suburban employment centres: the case of Chicago, Urban
Studies,Vol. 31, No. 2, pp. 201-218.

Mc, M, Daniel P, and William Lester T, 2003, Evolving subcenters: employment and population
densities in Chicago, 1970-2020, Journal of Housing Economics, VVol.12, No. 1, pp. 60-81.

Mudiz, 1., and et al., 2008, The effect of employment sub-centres on population density in
barcelona, Urban Studies, Vol. 45, No. 3, pp. 627-649.

Park, R.E, Ernest W. B, and Roderick D.M, 1984, The city, University of Chicago Press.



Yo OIS SR WS dilaie )3 Cumorr 23590 (2 Lad )Ud L Aluwliicsy ) Judod

40. Parr, J.B, 2014, The Regional Economy, Spatial Structure and Regional Urban Systems,
Regional Studies, VVol.48, No.12, pp. 1926-1938.

41. Riguelle, F., Isabelle T., and A., Verhetsel, 2007, Measuring urban polycentrism: a European case
study and its implications, Journal of Economic Geography.

42. Sun, T., and et al, 2012, Suburbanization and subcentering of population in Beijing metropolitan
area: A nonparametric analysis, Chinese Geographical Science, Vol. 22, No. 4, pp. 472-482.

43. Vasanen, A., 2012, Functional polycentricity: examining metropolitan spatial structure through
the connectivity of urban sub-centres, Urban Studies, Vol. 49, No. 16, pp. 3627-3644.

44. Veneri, P., 2013a, The identification of sub-centres in two Italian metropolitan areas: A
functional approach, Citie, No. 31, pp.177-185.



