
it'''tl {li$ ri +}Llll

slt+rX Dlr Jr'
strr oa-JL

d+JtJlsil ir.Ld / g:tatt p.ttt

r&.).tjl

J-{.:ill ,'..-.,-li ilt t!+ q,!l-, lJ,..bsll 13$l d 1*|4.-il1 t),"iL..ill sl .1gtt .+.r
,'. -rll .i*r hl uiILilllJ LFFJ! l-A Cl*-l.,l Cyl..l +i'iJl al.n crLl'lrJl gr JSSII 'Lt-!',#l
L+ ,..illl st-+ll dr,.i O"r g;.-.:f gLs.Jl ., .i,". ,J' ,),...-ll ggr^., +i.:i! d# i*':I JI )Ji

.!t r\ J iiLal .l2aiS i;-.irr 1* jSl& .+i i b,;-rt+ ,1 q.ru-ii iJJ.+irJl (-F lJpJ" cltJi-,.

i.e-,,-,., upLl.ll., Uir).ll 4lilil olDiiiyl t- ir-t-l &lr.l !I* fr"'-:Jl &I */ qi.ilt u;U

.lSlll

nj:-r .r:+ l- +1,r.ll 6l:lij gL,.il. I ., trl,,,* ti 11 qi'::r "D)t \'b o. *-il &r
..rCl i-.Lilr qi.il di cF.j,6ll u er

i ili\ ,/ dJl{+ljlJ di-isllj Uill c.r!le.lei.!l +r.: C ul+tt eioJt d '"-rtl !i+l
i-{if ,rl r:. .rl.i i;qtttt 13#ll si sU"l"i.I +i.l drl .i}J d.rrJ u.U ..jJall ll r!'rir3}J 'is ":'ll

. drk+lJl +iii J) i+ltti 1.FSIII urst ir. sr ,'ii\J i:J".br}

: -ill i--S.> s,b 4t$ u*Sdl c,F +jil i-.- Jl CJA+ll tC &-i dl CtilSl 'JLil
:-ill L+1r dLill cJlJ.... JJ+ }!Ji llj ,otS.oll 1ir-j.air...,rd Jl tlnl glS,.ll sl {r+},

. d6ll dr.r irj-.d

Url1c elf- rU-.1
3tr."1

iF.JtJlsill ir.l+,ll /,t.;l*ll 1,".1ll

7t



Complexity in Urban Environment

Dr. Sana'Sati AbbaS '

Professor
Department of Architectu re

University of TechnologY 
"

sahar Hitdl AFDuiaili
Assistant lecturer

Department of Architectu 1e
University of Technolory '

movement.
Inspite "of necessitY

means that there is tYPe ,of

Abstracj:

--omplexity 
is considered as,o-ne of design properties igurban qnyir-911ent,,

as it is a special casl of environmental preference'- il;, .*dt* iin[r complexity u'ith two main concepts, the arnbiguity, and'

the contradictioh. .,So the frrst aim of inis research is to distinct between complexity

and these two concepts in urban space, where urban environment had a desired levels

of complexity, ar,J 
:iii [."t.ut"'oi increase may cause many environmental and

;;y;[|:1-jgi.url p*ur.ms. Moreover, 'complexity in urban environmen! is cQnnected

with many factors, such as the noticeabl. diff.r.nces, the scal: and the velocity of

of complexity, it causes type crf loss of direction' This-.

contra,Jiction between complexity and the systems of

direction.
fhe resea.ch ainrs' t0 show the difference between cornplexity of plans and

complexity of .elevations in urbanenvjronment. So the,research hypotheqis is.that the

"o*pt",*11y 
of pl,ans in old ufban environment is less than that of new one, while it is

the opposiie for thi'iompleiity o'f elevations.

The researdh fin,{ings.showed the truth of this hypotheqes, This yas.roflects

on thq movementrs ofppgpie,-theil directions in s.Pace, aJsO 
their {eetielgf 

pii::cy of

space.'- This is'connected with the number of the paths of the system, and the degree

of tension between blocks.
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r-"3ry -st-Jt r-:9ll l.u U. ioUJ -l.Llf1,,

,+; +ij$ l.i.-JJ t+IS i+r+Jt a;-1p+.111 ,.,Jc

,.iF-Js C ,*ilcl6Jl..rJl,O! t.qltrnl U-
J)- -rKl .:.Jirll s+ ol.:.Xili 

"E+ 
u-rL

.Js--^!U4 .,,.XM-65L1;r iJt. .-1;S: ei

;l-Si a.,:t,,''l 
"Uui -ri "sit.,O-A 

Lr!e,r-,1

;5t*i,lr ;.:j+.lt ritfrilj, gr_r# O.l$ Oj ..r.

.{ +.;ill lu ,"e,,";3 &lJJEJl,o\,.r;;.! 91.

. (llleo-$odemist) etr J5&
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d,-+rlP,-+ o-* dlrlJl 0l8apoport)

:(Rapoport, 1977, P.180)

eL--.i1 qt.lll J.J : (Diverrsive) ,*rJl -
.eijbl drlji..tl d+tS J",,+illl J)

.-r1 : (Epistemic) (u-St1)l) ,./*Jl -
dF- L:-! ir-a5 eL3l.- ,J) eE+ .l!l

.rjlJl:.iJ'-ll

t a)ls {-Jl ull'p)lj ui-'gll dl'r:)U

u !+ dLb ,il l+llr g1,rl)l 1r+ Jl 6t-+

6rs.t 1JJSI +i.It 4U dl!r! ,iiEi.. ;.tU.r

(Rapoport and :*.11-,ilr ,r-ajill 41 :':.r''

.Hawkes, 1970, PP.106-l I l)
',+jr ol-i)l tt r dri (Smith) L.Y

( .r:-rtt iJ!i-Y! ,tsl uqrii cJL t a aHllLt

sJ &6r .!i.i$ iJgll i,Jii iJ.5 d JrlU

#.lr-'.'t i JI-elll Ji,;11-,,ttiiJ)l

O=- i-i!,- dI^.., 
'lJEe! caJll uA iisll

iJtr U-r3 crUf.i,Jla d,i+.L&I +'l .Dr
:--;iir]ll g-4 -iCl ,,te dJSi s! ' 1'tJ t\ir)l
"oJ-Jl C'-+ d+JL-.t {e .u$11 pj r6-ilt.,

6i r---illj oL---6rlll 1-1 .1i .i1t"-'lt-;

lrJr r,iEI irr..J Ul .(smith,1979,p.32)

r-r )-ri.ltl iJl.i-)l .L-iii t\.rl lr F+

dJt-. &.11 : rJJ i-Ilr ,-r. LJ")f i ,..r1.i1)l

.grl---3tl (Ji! ,Ji$ 61 gsa:lUJ si isJl
g>-tt ;*!io ifi g. g;,-+Il ,r. l-i)")l J+l4r

dl-c r,.:^".S 
"St-l)t 

e;tl ,.iilr lJL JP

iJSlalU i.Li.ll9 Jlai.ll irJl ++ dr!.ill g."

ils-L elt+ elli 6.,(Smith, 1979,p.65)

s.J .Jrlftl ,r_r1 g.;r..rrlt d..-!l s,! {.a-

* i J<illl 1,61t 6. l"S> 9:ll 4inl1 dl.l{

--.bri dS+ f.;!t '.r.tt j.ll s,I d.,lii.-lU

Jl 1i1..a) .6!rl JrJ,.r (.r;.,7r) il'5a- e.:--

rr- ,Jtl oU,,.". ,-il.lsl sle rcLa pldl ei

I+-"- isJr.ll !-,,+$ Ol lJ]e .ts" Ul C.l +i,,il

dl-iill flill ,r-r g-j--:ll3 6lilrll :1,51

.(Venturi, 1965,P.97)

rtrl,rr$ ilrl sl rlil ctr ,J 4

, --,,AJr \l! v"Jl ,JlJr)ll u.l.l d,

U)r .e,t-j..ll (.iis 9 i-plJle 1P1..1+Il

.1L..--..;, J lriii ...l19.-i t-l orsr dirilt lr.

iF- 4--i3rl dJ+.J-..11 Cr- L1+l Lr

f.3ll $-.i6 s-jllJ clLJ Jr.ll

. (RaPoport, 197 7' P.207 )

.-u) ' l:dl u-r:r-o'115 ;i.5rcll-,

g1'++ j*-r.:lt dy--j r1r ga ("..rtt utty)t

dl.p)U,.,JJ..ll,41.,;s)l j r.".ll dl.2r)l

r.Ll ..i. LDlri. O. 1*ll er.:jl d$i r/J.ll
,tj+!l sJe j*S.r.ttr 1+.i c,U.l& .jI
i-ri3* rr-tri u..sll ,Lll-,p)l 1+i$5 Ul .''$r^I

r.;-su i,j dr -is1 !o i.t Orl, Jr$,JSA

.(LYnch, 1960, P.85) 1Ji'i 
'J"i' ,l

rrl d..+,J u.Iitl lsJa gtU pl'o rJS.ig

,',1 LLr O. { Sb.f L Drl ,tr OF llrr.il

u..rr (#J dl )l ,'.JSI\I (/ trjn +1i

o--.-"slt e!t.;.:)l ,,,;r lJf ,/ or+r+ cetll

LJl..ll DJ ,.dr +,r.r.tt ;;rJfr f,S>'d
s-jll drUlJ.jl! 6e Cr-,ll d5! &ln,-IsJ

' r:$ i- :i u-.rlt .rjt3)t 1-+; sro

,(Sanoffl 1974, P.205): r+tl 6i r4ll
tF rr+r ql 

"le 
(Rapoport) 'sje l' ll3

: r+.,11 *s fid r 1FFJI * ci.I.3ll +
(Rapoport, lg7':. , \1-ti lrrx ivl .,

.p.207)

Cr4 Ol e-l g.Jl 9 ..*ti.ll .t'iinll.l

clt-.;o)tj ur;rlt dlJr)l llJA gs.l L,,.J dlj.

.ria . rlu rrrtl i3r-ll !+, '. '.J"4 C. .V."rll

d..;-+J.h-rl .,l" rJ.ill .!l+3 urrq +i,.ill
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:rnl'il..
. .." i,

,.r-Jo rL:.iJJr -r1,lr1+!,,ry1 1''il .

,rl 15( +i'iJlr :f]:*ll \n cl-r$ Cl '+trtll

.r-fff ll+-.tl J,-tnll .rra ;$ J+ Ja$JH

.i,. c,li):l)l JSli Cl -,p-tll 'iS-,p' gis

.J,.t-jl) -=1i.]1 ?f*t, L luj rcl-,p''ll ,.i"ill

,i ,i,-lr ;1 :j=f .#' 1i{ (i-ll)
..J 6-r,r,+$i,*Li.e9 l:-1' a1, s,.;,Sr rc'lJiill

L_L!i.i ;-F r+i )l trs -o rn a srS: JLc ,i:ll

**.-r (,l,--litll '.--jit) 
t---L')^ll

(RaPoPort, 1977, P'220)

i-+J". iJ;JJl p'.]nld,.u):i) I c-rs,

- F-,U: tJS--i, Lt')-S OI agfrl iilr Ui '

(Gibson, .llj*iJl ,i :.tt-'.tt ,'#i:Ii Ji ip:-i

*;4 crll)rJl Ci l-,,Sr rSl L lul r 1968, p.49)

la ...ii J.-l-nll dr.c ii.AI -,,fi OF i,.-l.:'*!l
' "l I '

.(RaPoPort, 1971, P.226)

Jil""n--|, \r-Jrrll dllJr)l !--u;,,r

ac;-.a i}.)-ll +l1lill crt-l.FtlJ iJ[iXi)l

..s;;"-;.i .Jltji^f5 i+Jtrill JoL;i .5r^3 iL-ll
a-ilill oti):i)l ,b Oli ,Jt- i.,J .rJca ta-,;$S

.r-+ll c1$ ./ 6+i" Ors: Ci Js"i iii>^[
i-r#l (g.ii) ,-| +r  d+-Cl .Jo -l;r

. 
,(Duncan, 1973, pp.334-355) iPl*i+Yl

lJl:)41! +tilt .Jt+fl,l, crti)El)t J

.& ;rr;l 43 g,. +r"l i J!';iii' 
,

(Rapoport. 1977, !-----ael a',i .i dts-ii
:pp.229-230)

,(f#r+;ill) l+rutl ,rr$r:ifl -i3i
.; -lll .g!i-,;)l ,6+Jl ti3:Kll /J,,.-rnl' -

, +f-lo,' ,*Ol rrlrll
.r3.t -tl .9iitll .f,"-+'Jl /rt -aitt ..rlr= -

,.. crYtii:)l rLl3-,!l

t--l,lll '.ir ' "'r ;'il'r-il5 i! ei-l .4 a-iy ,*
.(RaPoPort, 1977, P'21 5)

) i.-, ".aJl .::,Udt Oli 9li1'+1i'''ru

.rr k!3t # .r$l rrlj oi-1,o1\+f.l OS+

;e-sfu rllrll,i!i dlhl {i!i' {$h3" ++
irL-elr J-.SS .#! "$Jl 

OLi*.t ,#llsll.d''illl

:-11,(Rapo po*, \977, p.207) +r urL'sll

g,-. rl-;ill ,-Eq L"*iJ .,Jj $apopo$) -rtli

*-- L-r^-- kair d.r. J#$ -Pl .iA i4ill

'y*. a.i:,'- i-fi ."}e1i +$-rI )in 'fU!^)l
..r:-#s+ :l;i!l-i 4riil Jr-r.+iui Jl.il4

et Jl ,-\S--,iJl .eu+dl ri.,ilJll ,-dl&i-Jl ii,e

(Rapoport, Ji+$li-i!l Ori1i )1 "$$
';$-ll jrt.,ill .,!i.rI$( 1970, pp.109*l I l)
",.ir 5 rl .r.r^ eli3 6 ul t+* Cftajil*,.; .t5.ri

. (Bartlett, 7967, P, I 95) 
-tu'.,+"

iL:"+'urs pt', Js.! e;sl.rll ,.r!il.trjl..

u--irilr Cr.llr c,LiJilll c,,tiii.ei& e-illr,

l\ ^'rFJ ;,13 ,(Rapoport, 1977., P-.215) .

.r- .titi.tl urar 4jc eil 6JShlJ rrl)+lt

- ai +,fi.l ;*-e ir*lfi Jt-* ';i,,illjl ia*11

J-. )S iij ell.:S tg9s.lt .9*:tt .rr otilS)

-r1jll o\---l-"illj rrcl;)Jl .,..,rll dltJl)l

:.;;2"a,sJl q.Ltt ;rll iiLi.b. CF +3. -r"

sl-i*Jl {#- #+Jeiigfl"l.hLrJ-s
,,:,. _, :*/:rjl

i---{ ":sjl t-i$Il s,-l ii.,lirill t l-,.:x i

:;*S rJ(& +& ,:i>:I dr+.r o.rle-r+r.l

L--:L:\"X L l,.Ul di--ixi)l
.(Noticeable Differences).'

i----Sfll Loji--.;*,,r r,1.t-+i.tt -

..i:i
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iJ,r..5 '.rJ+J.ll c,r\,,4.;iitl o:r1 .(+tt r.lr'-'tt

t-)is).ll lttill cii):i)J arj,.. uJs: d*ilt

o:-r dl., LS t v...ll Utt.p)i l4.. 6jS .,.rlt

:r-i.:l.,..Il 'a-Sti 
dJ-}53 Jl Os"i y d,tcJii,ll

4l-.i!Li .i-.-,'..1 i.Ll"i. J-F Oi .+: L')-r

i-,5.,;r. oJ'-S ,J lrq +t i:ll ts.l t r-ll.r
. (worskett, 1969,P.92) eir.- $&

,r-4; gl .'51 (rrl 4' &t,lu!t uli d$l

.dJ-Lll olS,i-.i d)l--i, .J. rrs." 6-j iJ.n
c.lel-nill ,,r--.i^.tl l-.lnl (tJ..orlf iil3Sll

r}. t, gri. ed *.Ll t-r i++Jll ir."-bJl

(Can, 1973, l+J,ll 13-.li .y--i.Yll
.pp.5l8_533)

i-li-)-lt :-Iii!l cru)riilt o$ .Jlrl

iL.).! r.liUll (d.,lU!)l) .:.lrFill .,l4 i&i
ul-El u-.1 &-*Ln rr'f j drl . OSUII 0#

*-:+ gt1!t r.JSlr .r"rti.il & 
"tt, 

otiXrlt

i!'+.ll)li)l af cU-1 lili ,lrJ.rF iJ"l

.cJ-r.t & ,rJUt! r.J..j i+..- -.J,...+ ;JSUII

sle d.,:J 6LlIl ,-Un ,r.!c :o[.n3 ,4i':Jl

.,j t{J:oI... d liln)\ i*r$l l'SlJAll ,1.r1

.1+cl

c.rli)ii) | i--J- l,nrl rir"-l dS.tJ l,l
qDn aF dJsull qjr -r +$;llt r t' 'r 'tt i-lrlill

..[-,:-,lr l-rJL-:.ll !-d!l ,r--L +sbl

rJ+J q-l) Ut-)! .is-':.ll slrr'lll
!l-il5 , -,11,-.;Jl .ilFJl iJL si rJtiDtji)l

..{+..J1 Ji3. atc r.+.j d" Lill

:---.]Jill ,:l.i)ErYl+ ISJ.J fEJ. !j-r
dil --rr!l ,r-.Jc . ".-". l.gil 15l ,i-j5)-I1

.osult O# rl).ll {-Lu}l (cJ!lnr)l)

rL-s. lr itiill i* ..rL J-ll :+ll- d,il

r. k ilir)-! LL.liJ !:iiDtjill r +inll .LlJi!.i

iJ+'; $E ol..1lr-ll ,r,.-il &.- rr--+r C;rrl

i-+e ir 6el-*r.)l olr.i.". /.J.jlJ dAI -
'l.riLil! diJliill .r.t .L)l

.t'e r1 .r.r+L /'lJ,.brjl .il.tll -
.lsJr.I iJ.ill fp,.4lt .,;PlJi'.lt -

.d,ill Jl ++l -
'trltll t{ Pl'liill :5.1 -

. 

"r-r.-..11 
lrJi*J ,+ crLltl ell f+- -

'f'rul gj"i-
,dr.-a ltil 3l r-;.,[ li.r. ,/ dCl -

t&.p11 grl,."Yf -lral
bt-t slriri.ll3 o!Jr...ll 9i ci1*ril! -

... iS.rFJl

6,... i.r. -ri ,f+u or l, gr*J :,ed -[t$
lol-.tYl

...1r:+!l J| otirnll -
. c.,e.-lt sf Utll c.rlJri3ll -

.lOr-.,)l Cu,J. J ,r,*.ld :CJJ$ -LrlJ
.rldllsr-tdr
.i.rr:l l+f -Lrr-

,U.rLtl -irJ-
,.. -i.,e t ,Je Jjll +;;rlta.r.lqj

.(l.rl+1ll er) ddl

:lplifYl (JAirY 
-ij.lJ

crL--).Jl .i-rll-ill eJ-.i , u,Ul dlJL

, !i.--ilsllJ ol;l.rill ,i;-,!l ,otj)bll.;

o.l:.,,aJl ... f .Jll J-.3-l .slJJ,S$!l

'.ti) ,tt rJ..I4 r'!i' \rrl t
:(d.:lJ.$) ldLill cl8l5Y -t..ll

O ..-55 )-i ,.ril Jl iis o" Jr*.lI

d1- e-, $ crtDiiYl c$J.lf.l+J J UL
.i.-li 4rJl.ir c.il!)[al OJSi )i ,l du.i-)l

;1 :1 r-,u>:i)t rJrF o. pJtl ,+
,;.----- .:,t..-e jdL e_.Ll Js.r{ L.n} ri,,ill

:-;i,r:,]l o!;!u S d "*Jr d'..tni) 6dl
,,-r iJ*S !r.,,-.jlai. ,) Jlr lli 1+Lll d..i-r

dre
ll iel
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JF clJ.l ,,,.=,it L. ;st (,r*+) +$;r-e isi"'

rrc-,9l,I"i]! -6.1 
eir,L .r-F *{J 41i+ll

6-y u+Jlr (Chang, 1956, P'20) '".,Ij-.rt

,,r--.ajl .$1.,1.t)l Olt dS .at''LJl cJisl i'u)l'r

irl-j):l.!t ,i otgal't:t- & rirl rri+lj

(Carr- 1r1d .r-j'orr: rJSl I'L')I'X +1iJl

.,,, .Sghiqsler, 1969, PP'36-37)

(Complexity clepends on the number of

changes or' fioticeable dift'erences per

unit tlme). ,

iJ+*Jl ,-r-SlJ e+E * 9'rll eJi lals

or-.a3 i' i ,r-i,- .;f-Sl dJ-Ji"ll ieliil

,i +SLii.ix,.- CF gl ,JS' lt sp *LiLrll

l--.i .crL-.- rl'Jl LlSl iL53l d-$r )i ,i '1*iUt

J-l d\rr:i*l3 -rLsS) i-* rA +:lr */tJt
.i' t i.ilii. .:X,:.o #+ "t) 'i.r^"sll g5Lilt

Ci' df dLL Ll f:.dr 4+ll rl;-:i aj!'i dU!

(Appleyard, Lynch and N{eyer.'r''Jl

'1964'P'2a)

,".r rr, ri ((apoport) -2;-; pLa iJS&-r

# L.-.- g:*--,r,:,1 ti-tl j$l
: (RaPoPort, 1977, PP.2a0-250)

,is-! 4-l+U"Jrr.E (a'ltq11 o)3si o

' '': t r'lt-'' 'J.!S

., . ,, ,#fl-..1,'tlt ,.'"L'..),'

.crtr,.-19t-5 6eL.;)l U'.,f|,f .i!1ry* o

.i..*+l GitJl 6*{i L,H;!**" o

i.r+ j t;5;r-1,.,r+1, eiLe).! 
l5A

ii:i. dii.aL-Ii 
"=& |rffi 

,i+ii $U!l

,.r-le,-\S1+r q^), Jx- crhi..r i.;ll -r)-er'r

!,+ll dJl+. qr+,- C O-l-,,I+ LJi;till Ji

' (;'15'tt cr;':'lt 1-' #
i4L"oir;;!!t.rSl; J) l+*ilrr ul

i :ais -*l-,,r.r] ,.++* (qul ,-irrLl,l)

.l+-'fJ ;rS.l!i' '

,r-,i,J,^^ *L-jlr. cllr Jle e+-t3 r'J':r''ll lir
'r .(RaPoPort,1977,P'240)

dr;.:) 93i--t d Jl$ '-i)3il t+; l*lr

J) L4r.c.ri-,;!*\l u.6lJJ 6\'i''$ i"r"'lll{ iiil"ll

..,r-S,; ,rs1ra.3 ,r,tW On 't,r*Jt'eJt.p)l' -

rat i^\l ,\ ^ -!.L--S ;P .f +-'i JALi'dr

li) )) .-ru ,! ,.r:,. ri,..r-f1 Y i#3Hl iJJJJ

:al-Lil oj i- ' E );lI .l$i cJ*riii o51

,JLII :d'Jl $ U.rS,i" I L gl.,+j'L6.. t'3il

(RapoPort and ' Kanter, 196'7 '
.ul-Lll are JnL$ .lli +Xrll+r 'pp.2l0-221)

-:i Jrdr Js4 -ri aeJ'.Jl+ liFti. d-* U-ill
:-__b)t^Ili}[ill crti)liyl du.+ -ib o-A

iil--Jlr crq} "x )S fJi: i-)J! J! e+F) '

JL-i! JSI-II dUrJ $reln*J aUi'lU

6<--,! ol;!-Jl ,n-61; g"-" L+r-r ;EJ

, r< .'Jl s;i i-i o[Dliit ul;.r] ruql'i..,

ijli-." dnL-ai :r--.:+3 ..ii 4!-l 'i.iltiilll
cr), '.i, gr:srut$3 qri.ilt *t5*J9 *L+bll '

, 'rot' r*aa:ipil"r3'r*xlt =,l3.\il .1" io>Jt

f;r9-.$t u.+-t-i rlri rJ. elli pr-r 'liJ"bsll

-F.-=YIJ ;LiJl'*r:rl'ti'ill inihl d,*cql+

(Rapopon:ind Hawkes;''1970, diJtlJl,.#!.,1}.

*-r.u.*l r ';i JLtl LJ*i., ,r.trc1 tpp.l06-ll l)

.aL---:g$ll .r--l a;;r4tl ol.ltr;lll tP4
,r{ ;L:rJr srrll oi:}-)\..JJ iJuliJl c'rLD[:i)tc

Jr"Liiil C dlli rj43'ol,rr:+ iqJ.l O-F O1

. (Rap op ort, il 97'1, pp -29 
-lS 

) 
:{stli5ut f 'xS'r'

,rl 1$ J.jJE itll Oli'Jil '+b ,.J"

,o-:i;'yri,Jl dJjiJl .J"tll #liil lli' .r!'

,.-U--i'lt ;5S .t$.rlt drteiull t,ii'r;.tt'e-"+..

A--jtlC cJ"c;nll LiI .:h'r ;l1:t!'t i"+L

6 --il3 ;1:l'Jor irr+fi isJ.rill ftdl Or!l3

i-j+Jl rLr+ ,r--f' 1}.i.i .l;llJl'isJ'JE 'JlSl

8(r



6J-L L-.rj :e1 ,l (Bacts) .,;Lil

iiJ"rill 1lJ. I d lL.L,,. OF ++rltt a+t'l

r(Baers' 1966' P'15)

.Jrr ,-:. Sh" di l- Ul! 9l!l - ol')rll o

it ..-.lt

J".:-.,. Or-S, +$.r - Cr.lt J.^i "ru; 
o

;;-s;t 4i$lt -Fty./ L .JJs ,Js&

''l'"P!l 
i't r' l;L

,/I - dt J.-.[ (lirful) '.i.3'..ll ]t jll .
,jrJll Jd Lf- ,:..:b &&''- trJS:

\JJ.l ii H i.{- O-F lt - P,.lt'
I-{ rrlli u,,"i.j,tl {Je i; ,.L. 65;-
.:-6r !J-F UJJI rl rfY-rll 'r'"..tt d
t-rJ$L ul lj .'l--..a,J {5li i,'-i.rJl slt

: 

"lc 
ul 

'J-J-JI
s-lr ..jE lal-rl (Pl iiJlirll ./ gtixi)l -
i--JiJrlJ +U c,lJ)Eil 51 .r.rs' c.,giti

.,--r.rll .;-.-Jll ,-)-j. ll - il-rl.

Ct ...r.r..lt i+.ai.Lll .6liJl' JS'iJI

:ie C..- 'r;;t r!. t i51,.1t dlrS j-jLJr ri,'ll -
.elut ill

.:ry qlS.! 15J.'lt aul,". fuij e. {i'il.rll -
dJl.r { !;3 Fi lrll sl }i^11 U1

:q.i. iJ+S

.rJ..r)-! ..liil1 '! #l cii)ui)l '
'i-,i. Li,.ll i-!,i!l I

..,r.,all dll.,;+l ,Jr-rll ar,L.l! '
iL;ill -lLY'tt o

' urrJl 'tllf)l 6lr'' '
,.:-e1 i-,o.)I! si elq|i..6llj {.r).l*iill I

.i+-il

'(llJ.ll J d n-ll) sj,.ll '
. J".-U^ll 'oiJil diJl '

.irljl 1..*.1J :JJJlj d.rUl-,,..ll I

.uri.ll ciJ!'lill-e iS.pJl ol.,f-,,- '

JS-.fq e-,lJ rr, ,rJcr iJol+" J)''U' r

'Js
(crli+.J l+i.rtJ.r dl) l$.Jl 6lu'Jl r

,1 ;:-ii.. .;,,-cJ .llr+-..i O-F Ol ..+l

.LiJ&

(ir,-lt ;J Jl tJu)l irr...c.
(.1r.,1o) r^!J'op ,;,atic -,!1E 6l .51 LlJl

, (Lrli.ll 6J.lnll si) eLd 'l+:la

:'trr Cl . rlill 6

(,tJtsll dll d..r sr.Ll -Fl qrCl

d..-cJ JliJl lJ-"r .liJtr l+.;f iarll

F+i.s ++Cl 6jE+r .@ynch' 1960' p'7)

d-.LJ J{! dUJ ,rlr.fyl t r'' t.l .}.lr 6.r)

\,j Ll&ll ol.itJl, oS.s: rJ,iw ur.l
(Lee, +iil dli dtJill rDtri g" uSa i'lXj

.1969' PP.l l-15)

r.Lil iJi.rIJ lsrtijiil lSl.rFJ pjE-,rr

.)-a rj.ri-iJ ,l-a+Jr}l * -t-l 1le,
iirJl J,.i-lJ 'l.rill si {,.d (.Ji! Lliill

+ pl. r +u dlP".l,,Jer.J-l t{i d aL4l

ul :-L.ll u-,. lt -i.lt .rl ii,r.tt .!si lfip

,fi JSII U.li.ir X r.1e.ri l'ral d-3-i

,qj.5ill ,.r-il! drlln r.tt;i C. LitJi il;rl

i-rlt .ill .JL,l-,It .l-ri"Jll .".$ll .sL1I

rpytt ,rl l;i!t sla+bl uU ellrl rlr.;c.9

!it--...al -rl LJro-& Jt i;:i4..;r.alt
(Rapoport, 1977, Ll jttr li'''l c'u1"1

.p.la6)

i--.LLt Lt +Cl r.tiilt i.l-i.l x

!l-.br c.rU)ii! :;i tJr.i ,,rr;rll ell.l)l

,r-i ,.aE)6il l-;31 5; rdl.2r)l giLri ri
u-i:!l ','t -t &r-r1 l5r1 fr,*p f-Jilit

.(Rapoport, 1977, P.207) q 26
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il {i*l} u,r (Wheeler) ,$i Sl Sr

6 Jl! rl .'--ll cjLa-l i lFil rr+r lrlp

cJL-4+lt JL-'....| iJr ..;rL-ielt&lU ,ii..,,Jr

u-i .l lill .d,,Jl+iri,Jl J i.:i, .!\JLi Jisll

J) +.r o-11:r l.u1 fS;sJl ol.j,".. a4l,jl

.i ^ ;ti l\hlJ .n.'-ll .1. +i \r!l \ri-rll irlej

(Wheeler. .i,1. tc .L rl^. ,.r.b g.5r.., iU+,lt

.1972,p.12)

.L.. &Jl crU# ,ji jrl qr..Uii Jsitr
rL-. &Jl ,riL-+,r iF J,-ii rr .i. Jl J$ .r-.,11..11

ee-rll u.nr (Cohen, 1967, p.l l6) i.itlJll

-i L--r.i,ijr ir .. -ll jJLlr,lu . linll i..,ilL

r--.$l-ri. yl \r-j 5J*r'3J crlil--:l ,rJc arr
.r5o .$Ije *]rrl....l t + ,l^J ..,t .l ,..F+

(Pan, ii,Si, j-'sj Y l+Lrt-. o):*" .j ,r{

--i1j .psl Ors! Uli dl,lJ 1969, pp.5_10)

.$i'o:3a,5Jl i&ll3 drJi.lll c,4-q b.2ti'rt

' li'ill -r.,atio \.;1.y-a st p_!t oJ'l
(Lynch) ;l )l 'q+J,I .,ri it+u.llr J-br.Jlr
,". -r;lJEr. p;ilr elb ..,F g1 ;.,,1_52; ,rlc :Si

:(Lynch, 1960, p.6) L.A ,.*IL.

J--1 Ui Lr. 6Jrl.i .lltiA uJS: Y ei .i+l .1

.,-i.i .aFcr ,j ,r-u!t ,.js1,:t .;rrur
.,5s &ll JU4 st 3r-, g1 .,,rr;LtiJt

iJt-i*r dJ"U d JA Cl q.+: gie d3jt5

jlt..rLli JJ iiL.) .lJss &lt -,Ul s,
,i -.--.: (,liiJl) j.lll ,i raE tt g -.-:.
;l ,...,,-s..tt i,. (fXl dsill ,_p,,4 eK.fra

.r.r.+-+ ra +i. e+.it .itir$/l ,Jo j+

.rr' I i--.l:ll (r]-.i"Jll OF d!.J .irill
e-d !!-S: 5l.Ll,1 ,}J ir\.:-E .lJ5i-l

. .li,U." i+-.*

--i fU irr. ^;: :.il-x!l ,-l: .1i e1'e .2

L--rc.l.rr re5 .,ll1.J 1lJ .,.JlJl 4i1 Jr.pr

.uJ--:,!' ;Lr Jhl .i+,il r:;r.- ..,:rk J

.j--lc C+n ,i 3S., ',+.r-aJf iil].Jti

ilJrll slrt--..'+ -" lJrJ .jLiil)l

.r*& .rt--; gl iS+ c,t-;L".lt '$J .ijs^.ll

irslrX e-; +' 4til \/ d.rlrjt .::.:!l il+..J

ot+Stiilr crl yiill u. ji,Sl C---rJ u.D5 i
e* \rS+-Jl L Lr ll ijJU" ii", ;&r-, Ol

L Lr \1 11 l -)i il ir.-ll iij,'Jl 6lJt.-

..1.J r.\---c -i"'-rj.r| e-.,,t s,ilj dif.lqj y'.$.ll

i.-6.1 .,r t,; [sJ i;-.)r:r rt .sJ.ll dJtJL-

J-sjrr .(Rapopo tt, 1g7'l , p.219) i--,1- t"

' - r, g:ll \rjL-aill ai}.$l .j (Mc Cluskey)

.,r-r a---J- lc i,tit .l+i $-n ;r,.8 rS,i -lS.i

. .---s :L-+Il jF- ', }t6 r+ I I is>lt ! &i
9J"

, i ..' : e-il Y) ,,r u,tl cl-2al 6E jtiliYl

J.,.-Ii :.-+In l,r1---+ uU!1 OlS.\ u,l ...)l

:-+- .,rt ,r-ri:-- ;JJ'.-;J ltlinll {.D.S lsJ.ll

.)---i is"i .ls.t }i+ \rxl jt;ill rrtxr Jl

,-.o rit t ilj3" q c jn ,rJ) g.r9 LJiii.

J iiL:)! OL6.JL u*l,"r)l -iJJd,,le &
J-jil)l ,jrt 6 -1r+l .1. rjr,c. r;-.p tl2ij;

.(Mc Cluskey, 1 97 9, pp.l2 _18)

r---c .r----:l drLlJ.rI J+in iilLlj-l! #J
J L..." Ji. J S.,.""'lr^ \-- gl .3.,

Jt---:. .,1" 
-4.,i.Cl ,J {r-rtr.)..jt c.,.r+ r$

-].t-s]l , r i<1ll ifb) ;q5 oL3tr .; :j.,13J1

r u----c.1j).ll .,r-...11 cllJ+tJ .-.irJ. I ut-JiYl.,

*--iJl Jl ,iJl .J" q+r.lt j.rii1 e !.ilU

.-L t" -iSt l+.p-x iA $,:l+JJl u..+tl
(Rapoport, 1977, p.207) .*.-Sll u*l+Lil

i-latiJl .:U+! J"lill Jirin p:c ,-il L l:r-1

.4ts i,jl-tiri.l .,]r,- qr' .J:t &uyqi,!s,
".-,+-- .:rl.ilJsjl5 .*tje1 ali.- f.! y \Fli
!J lra5 a,l.'r .,j\.5!l i+.l,dE .i.l;i!! Ue

. *Sll .rtill ,:e gglt l..r-:
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(Krafta, Lr o#rlni 0iiL- .,le r&J s$lJ
:1997,p,4)

.(Public sPace) fLll eLiill -
.j lbuilt form units) s+$ 

%il 
_

:Lr gI!. "t;i grD.c ,Jcr

' (PermeabilitY) !it'i:Il o

'(adjacencY) .1j\sll o

J,.] qrJ,.b.I rtliill Oli rell!'l't1,.r1.1

,: ,r9-ll Jrr.rlll l.tJl olol;iJl 6r .t.r.;

dE-ill + .r+r [,.i-!.!l *U"l+J ,1 ' 
Ji'll

;J l-titJ. rrJS LlJl slrl"bilti 'i"i'i..]l

l-.1 ,;.91,;i!t lfy& llBi Cr dJill irleLiill

dlLl-iill ,rl il.$-" ''.rsli 1+Jl Jl\Sill

rl-r !L-!r.i yi +ti!l l.flc r,Dti + LtJl

d,-. )) $x l.i 6-*l+. lXI' qilJl dsitl

;1 ;-S.; cL-liill IJIJ ,[l-rl,Jl olouill $li
i+.lLl' C liL-)ll+ tJldl c,ts$ e Er4
ol-r -2e 1;i;.!1 dlsllt drt:.r l.{# ei-f, ,rrll

.iS+.i.ll

i.#i u- ,-, n-jr rr..,;sll JPr. dj

.(spatial interaction) qril"--i.ill &1 ''rl

 jJS! OF (Wilson, 1987) ejl,.aill &lnlu

,r-lc J&l d! i-r!t 1$$ll &rr la#.1&

)-&i e-3llr ,e.."+ {i} f}l$l l,.r:al dri
i .li l-.1 rLr1i1 ilglill lil,".llr ilsll {Jp

ec (betweness centrality) ir+Jl lrjsll
i-jhll rjil +1n) +J,.h.ll i.Int! i--li

r,ii it+rt+ .ljq,., slD i-fill c.lr r&5 (+nll
'l-.ijc1 ,!r,.lt .1SSt glt olrriJl gl1.i

,Je Lllll .5lclSll l:e ;ri3.J lilJl ;P
. -r-Slt ," lt

:--Dul ,.rla sjt-:Xl &llill sJSi !&.:

r.r.4rr , CJj dli r dleLiill Cltil ..,*l

!+-i dl sLr d6.r,I cllol !r. ::.., '1..-

i.1 r-all ,rt r'r UiSl lCl ar' 
', gl t51

sil i!J. U .'.Jui3.!l ril+ta 
'..3)..l 

liti'I

1-J\i J*-l-4r &t: JS'! li'L OF

u-.-E .i5$., .i.rr\ll cJldllrill C:*,r.J

JDIS !l+i!l Cji. # J+r! sle '$a dU

.r+rl *1 1.,;r.".tt olJJ":ll lL-lJ' slB

i-.i;-. i:j.s ,JUr g3s 0l &.! sllrJ.,

,". l- .u-illl fLl Lli.I ol.lt$ll g9 rrr.l

ul-,i)l i! gn rJ.li i5 a..;p,,$r ol.2l5J ul

r ill t;..il i:.ro ..]Ssr 'qr;, J$i)l ,,Jc

1p.1.-..l5ll .tl.,,Jtl 9J glJl-rill, glJl;ill

'(LYnch, 1965, PP.209-219)

Lu out ul iJii).0s., ftD ;L!,
.,--le !r-.s ++.;ill ../ tjr- sti'' dJ"l-,

d,Jst-i : ,4J 91 ,'..,$'''tt U,"rti'll d1r,.-

{tll si .r+Jlr lS}Jl ,/ 2-dtl 6rUr i.l.
i lrirl ..j gs.p dDsr,rt'rlt dl I e++

J.l-ii .t......- lJ-L it- 6r.t^.:.,1 oHi,I ,.1*.r.r

,.rl-.ir. Or.-Ilr t .l" diJl (frJl) d'-il
.ot-.)s o.5,sr 6l O--lq ljill r.u3 la-ti..

L-. h^J ,q-,i..lor - r.l.E+lr lt+ cr\'+!

r-.+S jS-!;r 'r-rl g,- >-.L". Or--Sl

. (RaPoPort, 1977' PP.229 230)

:L ".fr!l &.$ gl rrlill dJf. 7

: (J#.J4. slc qidt eqi oJs

.1tii!l c,U,Li.I dF.l
..2-lnJl1 disll c, &.. .2

L ilj OL-S IL o.t.-...)l ,,1) ''' l-
fJu,.Li-.ll dJi..r.J ot{+lJl g;i.rr r1g}11

.l..ra dilsiYtr lsJ.I .l.iil liitrl
crLl&f..ll . d*. g-b rl:I d.,Ll t Z

:l.t&l

t'-'l,i Ji,;e:r-li.I .l r,&i

,lCentrality)(rr-6-rll)(er lrls.Lll CiLlll
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,,lK O-;s;l d!! litl J"!! t-i
r@= IA(A-!)/4 tB/Al ... (s)

. f\.l;iJl &ill lrf - I(s/ &: .+.

' PlJiill oltl ':'i 'Lt - 7

at-lll vr .r+J! LlS.l,I. jrlsj :re * I
.(BFU)

: "alil-r ,Bll ,c rf+e rl J.&,ill u"Li 2 7

J,.-L-.!.ll d:+j. 1,,tr ri,6l L',S aF",

;raL-ir.tt cs- (x) .. &3 gl .', :- .;--#l
!+i'ill o,L+ -a2 ,(log x) bJ:i irt .lr.
}^al i-!t . ,.r-,l, )rl cESlt ' ,:--, *:r i.u:-r

:(Rapopon, L977, p.215'l,.rL lsr .Uu

Com = log z (xr) ... (6)
Coe = logz (xz) ... (7)

. q!Sl! +:ril 1+-! - Com :.!a ,"'-s

.;lS.Lr : u,rr Jl .!SJl ::e = X1

. JF-tjJl \J:-r \J0 = Coe

': 
Lr- ll J;il-iill :.rt - X2

' .6ts.lt1

(7)d6) ,r,].bt -! +lldll 1+jijll c.+.u

J ,i-*. .r--lc ' li"'tl c):-.-. Cl ni-l is.l
:rllill il:lJl ei XJ .aL.+llJ

CoR = Com + Coe ... (8)

'l'-i--,JG' 'Ji'1ll Llr*. - CoR :& i 
"r.s.

.6t{+lJl

. LESII )rr.: i+-;P - Com

';atnll rr:; i+-l - COe

. :esJ lr.ai;,Liil I
aL-:dl &-.J. I: t Ji JL-J::.I 'lJlrl

, : 
j:rrrl d,l J"JL

. al+i-)l iJLn-l :l.El3 ilsj 
-1

"t . .:J\ uJl i-lJJl ilJ. Jllli'l _2

.i-)EiJl 4itll ,i r-3

:'"- lll ilS"i. a.rlL- 
-4

id!I|d!_ t,'&l !L:trlug]-E

,rr l:l ,c.rlel;rill .p .r1 ,9-6!l ol:s.jl I
e-r$i .*,ii$ll !F grr1.r.,t-ilt Joti:lt uli

aijSJJ U1 rL]5;ll .:rljl^ill JDli u. iJ n ll

: .;,t jri g:ll ,:lol.-r.il! U*f r-lt Ue e"na

.*iFll JiS.iJl ot,si J*,Jt )te eilX
.lL' ;A ill.ll ,$ sj +n"J ij.i JUJ

,.----::!t :.:t, ,:.iJl 4D-i J l.at )1. ,jt]slj

.r-F----ill JS.Llt] :t...t. tt rDia d.0J$ 'Jt-"ll

-DLi i!.--. ;as$.t] .rJelt re.! ul.,E-dl

Jl ' :r';'"'rl i.r! +t J.i gsll Lul iSpi'll

'rr'rJl

DLi ; a'Lnl :.i'i i+-,r.: i-,,li r.f+-l

:(Krafta, 1997, P.9):rIEll tJ.lLJl

C(s) = P(9. r@ ... (1)

..udr .r;rrr r-r;.1 - C(S,) :$.i,'U-

. pUortl ril r. t:o - P(S)

. Ptlril! $tl 
^+,.t: 

- T(l)

j-.-. gAi fl.Ljll diJ,.. ::c, U*l+t Ll

:i.rI.Ell il.rlJl Dl;
P(s) = lU/2) - tl [A/21 + A/2 ...(2)

. etlirit .:.,1 '- tv - P(s) :LE"3.'r-

.oleLill - zll
, -:i 

i.

:gr,i (2) ihl-..lt !1411'
Pg1=4t6...(3)
i--t: g---U *r P(s/ ot.,;. tt ;1S,
.,1 l1e s[ii.! L]Si 6r"t :. lSr.ill g-5$ L.t

,JF+Jlr- rt t- t;ill Jls li! Un) )t\ A)..
.;:..L:.Jl gglt iill :rl1 

'ee3

rJ--J Js,j" oA puiJl ;1 i:t-'; ui

Jili (j-S"tI . 
'J OF-P(t/ Lri uLU

,'&; rlrp:i1 tii ,sl1 .7r. gLtFr4 galLii

LJTI JJ al--Ll! a\J; \r.i cJJ..ll rc u,Lt!

. :I+IEJI

P(s)^- = [A(A-|)J/ 2 ... (4)

..Uijll 61J,.. re - P(s) A.i ,:.F

. {.rlelr.ill - /
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dr- jsl lr+*i,ilill lr,.U & Jiit^i 6j t-.

.-t-.,. i-+Jilsl ri.ii, ,(,i!l 6-l'L!'I

+.r14 -,)l.t.i.-,; i-)US. (60) ftr. u.,rtL

r.&ll ti Cl qtJ$ lrrSy, u. Jt rlf !-i''il

sJeJ liL-.., Li sle US iJ4{-I s..ASll

q-{S.Jr iltr' #rl rr.'.^11 L++;

,/ e-J. j lJ ,,'i1:ll3 t'E+)l1 u-'iLrll

.(l),5-I
iiLi.ll vr i:r+d !t jll d.fi 0S.-.r

',* 
l- Jl UL

:l.Itltr l*iliil -
ri&J J) iiL.l ,.r-Lr$ ',''" tt 1.".1

.r&+llr l+rill li$Il o"JlJlJ 5tJl gr

:lr&lt l*in -
:sr5 ta.!. !L.il i:)Ll jr,3 OS.Jj

i-i- ryl &JJ .Lrril 1r{ttrll i.is.Jl i.i,. ryl '
. di4J&i rJii 1Jrl dJ.IJ e31l 

irs-Jl

i.is-Jl $.!l irnj rql3sltl ilis.Jl fui.,ll '
ot4J--LI o-#iJilll ; c.,'r i";lr

,oup4.,!t.1

qS.Jt l1i.tl ir.l., rrJ.-tJl iis-,ll l+ryl o

.6!t r.l, di+.,.iil aj .rr,. c., 'l r u.lf

:Lto {gitt -
r-;j:)13 irt+illr i1.'lill i.r.. .!l .}-jr

.rjJsllJ Lrrill .itr-!q .f- .

US,-JI tul+J ,tlr. Ol Jqi"t OSa,

..r-lc cJ.ilr vlll lJ+tl[!l ott*tt iSl +
,L+:.ll olJrLitl-.t Ji15 dJ irr..,i \r+-i
L+J. ..rJ,! .:,ji ) siIJ 'ibi..lt 

!U!t c.ti

!u+-r,rL b-i $.i Yr d'' atr tP;tst

,tl-t-t

:algJl ,F2 3 8

ils-Jl ,1.-F l :-l utj";gt 
'+ 

.B+

L-+rlrsil i++Jr -,)ts!q o;h dI /+r.ll

:Allrti 4rl5ll r3lJrlYl r t u rll I rtr:gl

jr-.r!t d$n J| Ul,n-)l ol r'.i'15

l-i3 r glsell ki. O-Fl rlll r-lSll.9 r-ldr
:l.l-.j LlSll ::c c,J..i:;. l.2t l-lt c"..,; 

al-ll,.llj ,5.,i;Jt el ' I clS-il eli'lf

.3r rtr uuiJt tc- O-fc dl ol-slr !.rt-...tt

.rr-,r$il e dl .,i^ll"r cJJl.-ll dJ! L,n

:i&l LIrr$ Clg lrirl 2 t
i;r'r. .t 1L'Jl l-,1;rll 6tlr. -J+iil F

r-ri'!t l+Jl rii ,qr.,!$l -il)l d 'l+ 
L J!

:$. ;x.U.Jl U. LeJ.+'i

!:J.;r I l+.,!:l-ll o\DEill r

'{3" t..aill u-l1illJ J"-tt ,ll.t

. crlj.-!|5 irLi)l gr tcpJl crtl1i-,Jl r

.rj-. liJls i.rLrll 6lJ.3llJ dllllit)l o

. ji$ J .Liijt J.-je rJ+J .

. J9r.-ll 1{.,1,'i., l1ull drtlill o

:t r .u,,1..)J! Cpir. .rLI-l F tii dlhtr

+ JF dJt('f+E Cr. 91 :!-lilSll -

L i.j ,tslr c)--el i 'Fr.ll .2..Li,rll

ell.rtt Ol-i.,t t\ d tL.b)l{..Ii.ilLf

il -- :,-l.t- J.-L& Jl h r i.J+!Ell

.J$! if.U OJsi j1n.23 dJpls.l

' ,,t-".r .,r+.e,',tr. CJ. ,r :4l.r.rll r.1l -

ir-- ltiJl .d..-il si 1rll4 lJ.l-.,J d+E

l+U a-+'.1 s,-l CHUJ q$ 
'Jlrnil

.(-r-ldlr dsll) cl[+lJlr &lJ"Li-ll

,Jr rJUf+ Ur-,rljil ,.l dx$l! dx.IJ.llJ

crtr--r:t s'.-- .;tSll3 J4J.iillJ d..-tll Cl5

.13liitl J,.-lillr
:8 ,tilrll el rdl gt.rr 3 8

:le.Isl 1 3 8

d!L-.!.ll g. r.rr!1 ilitsll 1+. Jsl5

.r...r ,r{ ccUa-l dlrlrn- iJq ,.4 l*-.rEl
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.rid-l*s
i1,...o il;c & L.,.Lill &-.+ .,rSJ

,'' -1 :4F-.u! iry. .lS ttLr qi d.
c!-e ;p--..:6j ,i-loii.l i.t-gr:',. -L.1-F

, 1977 ,uClr iU) ,r'J 61 -Ll ".5s $"rJl

:(tz+-+ztoa

6ur--.Ll !S-.,.) I '&!t e^,+-ll +!l -
+ J--r5 :^i.^, i.l'n:llll
L.-.;1S+ \r5lt .lrrJiJ *,-r.lf

'C.3+Jl lrA

li-r 6l:-.pia 1-#: iJ.tS i^il! :l:c) -

u-le ,-iJril i L lil :&!l C"3+4Jl

cJsL-iJ Jt--J ,6.1.-.5r.1 .J"-!t 4;+Jt

u---,,r) i--i;:.3 elis iJ.L( .^lli +
,9, ,1 g1-l 1.:e ..lr-! 4.,"*t tirl!)

.r-iir l.lllrela d.slrll

..1.r.-.c{, .r---- L lll :ili.. ,{iJ3 Jlni.l -
i--,:. y! i,J"ill gfi .rjlr;'i. 61"+r i;ti
'14jL j.,bt .,,l: ,t+-; l.b.- 6;lr
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