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ABSTRACT

Aims: Iranian architecture has been studied from different aspects. Shape Grammar is
an analytical tool for studying the styles and history of architecture that has the ability to
provide a common language and conceptual framework, a coherent and integrated form
to study the geographical differences and evolution of Iranian architecture.

In this research, the first step to compile this common grammar of Iranian architecture
has been taken by compiling a grammar of a specific form related to the traditional
houses of Kashan.

Materials & Methods: Out of 100 heritage houses, 19 samples were selected by random /
judgmental sampling method. By analyzing the samples, minimal rules are presented.
Findings: The grammar presented in 4 steps produces the formal structure and the
spatial relationships between the forms. A valid range of variables and an algebraic
expression are presented. Also, with the help of grammar, the spaces in the samples
have been typologized. In Kashan houses, the most important spaces, spaces with a
width of 5, can be divided into 7 types based on the shape structure. In terms of spatial
relationships between components, 5 specific types of relationships between the internal
components of each of the previous form structures can be identified, which are
described in the findings section.

Conclusion: The proposed grammar can be a coherent structure for the study of Iranian
architecture. It can also be used as a suitable tool for typology. Provide the possibility of
comparison as well as the relationship between different species and make the studies
coherent.

Keywords: Iranian architecture, Contemporary Architecture, Shape, Spatial Patterns,
Kashan, Shape Grammar

CITATIONLINKS

[1] Designerly Approach to Energy Efficiency in High-Performance Architecture Theory. [2] Dilemma of
Prosperity and Technology in Contemporary Architecture ... [3] The Significance of Natural Components
of Quranic Life in Islamic-lranian Architecture ... [4] Unstable Condition of Housing in Tehran:
Disruption or Dynamism. [5] Girih for domes: analysis of three Iranian domes. [6] Window geometry
impact on a room's wind comfort. [7] Impacts of urban morphology on reducing cooling load and
increasing ventilation ... [8] The Role of Buildings Distribution Pattern on Outdoor Airflow and Received
Daylight ... [9] A dynamic vertical shading optimisation to improve view, visual comfort and operational
energy. [10] Efficient Shading Device as an Important Part of Daylightophil Architecture ... [11] Multi-
objective optimisation framework for designing office windows ... [12] Generating Synthetic Space
Allocation Probability Layouts Based ... [13] Advanced mathematical algorithms to outline integrated
architectural ... [14] Testing the Application of "Justified Plan Graph"(JPG) in Iranian-Islamic
Architecture ... [15] Space Syntax, a Brief Review ... [16] Analysis of the Architecture of the Industrial
Heritage ... [17] Analysis of the interaction between ... [18] Data mining of the spatial structure ... [19]
Re-read of Court’s Form and Related ... [20] A Specification of a New Pattern of Shape Grammar in
Architecture of Today’s houses; Case study: Qajar houses in Tabriz and Tehran. [21] Application of access
graphs ... [22] House typology in Iran ... [23] House, Culture, Nature: Studying the Architecture ... [24]
The place of space in iranian architecture ... [25] Architectural layout design through deep learning ...
[26] Shape grammars and the generative specification ... [27] A formal language for Palladian palazzo ...
[28] A formal language for Palladian palazzo ... [29] A new palladian shape grammar ... [30] Shape
grammars of traditional ... [31] Decoding De Re Aedificatoria ... [32] A Combined Plan Graph and
Massing Grammar Approach to Frank Lloyd Wright’s Prairie Architecture. [33] Ganjnameh: Encyclopedia
of Islamic Architecture of Iran, Volume One: Kashan Houses. [34] One hundred Houses One hundred
Plans: Architectural features ... [35] The Structural Typology of the Main Spaces in Isfahan’s Historical
Housed ... [36] Analysis of the Formal Features of Chaharsofe Houses and its Influence on the Formal
Structure of Introverted Houses in the City of Isfahan. [37] Spatial Affordance in Domestic Persian
Architecture; Case Study: Shekam Darideh ... [38] Chaharsofeh Pattern Typology at Iranian Architecture
and Its Evolution. [39] Recognition and the analysis of Nohgonbad Pattern in Iranian Architecture
Through Literary Texts. [40] Examining Chahar Soffeh in the Spatial Structure of Iranian Residential
Architecture in Hot and Arid Areas.

Copyright© 2021, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0International
LicensewhichpermitsShare (copyandredistribute thematerialinanymediumorformat)andAdapt(remix, transform, and build upon the material) under the
Attribution-NonCommercial terms.


https://www.google.com/search?client=firefox-b-d&sxsrf=ALeKk02rGo9EBnjKRh0i4punVXLDBAg-eA:1611557109270&q=evolution&spell=1&sa=X&ved=2ahUKEwi91qGIvrbuAhWR0eAKHV-4DNwQkeECKAB6BAgcEC0
https://dorl.net/dor/20.1001.1.23224991.1401.12.2.3.5
https://dorl.net/dor/20.1001.1.23224991.1401.12.2.3.5
mailto:Bemanian@modares.ac.ir
https://dorl.net/dor/20.1001.1.23224991.1399.10.2.7.5
https://dorl.net/dor/20.1001.1.23224991.1393.4.2.7.3
https://dorl.net/dor/20.1001.1.23224991.1396.7.3.5.4
https://dorl.net/dor/20.1001.1.23224991.1396.7.1.1.6
https://doi.org/10.1007/s00004-015-0282-4
https://doi.org/10.1108/ECAM-01-2020-0075
https://doi.org/10.1016/j.apenergy.2018.09.116
https://dorl.net/dor/20.1001.1.23224991.1400.11.3.4.1
https://doi.org/10.1108/OHI-02-2021-0031
https://doi.org/10.3390/en14248272
https://doi.org/10.1016/j.apenergy.2019.114356
https://doi.org/10.1080/08839514.2019.1592919
https://jsaud.sru.ac.ir/?_action=article&kw=8386&_kw=Future+architecture&lang=en
https://dorl.net/dor/20.1001.1.23224991.1393.4.3.4.2
https://doi.org/10.22059/JFAUP.2015.56720
https://dorl.net/dor/20.1001.1.23224991.1398.9.1.6.5
https://doi.org/10.22052/1.16.153
https://bsnt.modares.ac.ir/article-2-43890-en.html
https://www.researchgate.net/profile/Bagh-E-Nazar/publication/320058452_Re-read_of_Court's_Form_and_Related_Spaces_with_Shape_Grammar_Case_Study_100_Houses_of_Qajar_Dynasty_in_Kashan_City/links/59cb83490f7e9bbfdc3b374a/Re-read-of-Courts-Form-and-Related-Spaces-with-Shape-Grammar-Case-Study-100-Houses-of-Qajar-Dynasty-in-Kashan-City.pdf
https://doi.org/10.22034/BAGH.2018.67365
https://academicjournals.org/journal/SRE/article-abstract/DC3AE3B31001
https://ethos.bl.uk/OrderDetails.do?uin=uk.bl.ethos.505868
https://doi.org/10.1016/j.jobe.2021.103822
http://home.fa.utl.pt/~lromao/2008_09/sg/aula_3/stiny_gips_aula_3.pdf
https://doi.org/10.1007/s00004-007-0068-4
https://doi.org/10.1007/s00004-007-0068-4
https://doi.org/10.1260/1478-0771.10.4.521
https://doi.org/10.1080/15583058.2011.575530
https://doi.org/10.1007/s00004-011-0060-x
https://doi.org/10.1007/s00004-017-0333-0
https://soffeh.sbu.ac.ir/article_100441.html?lang=en
https://doi.org/10.22034/BAGH.2019.87455
http://jhre.ir/article-1-1137-en.html
http://jria.iust.ac.ir/article-1-111-en.html
https://www.magiran.com/paper/1703553/?lang=en
http://jhre.ir/article-1-802-en.html

PRV

Sl o ol JSK8 0L ) st 4xidS das ler o
o Oler i en s Ohlens S dalllas
sodle Gl odd s Sl 5 e Golens slad S
Bl 100 550 555 e eslizal 5o > b gl ol 51 ol
5 o by 5l Ll &S Wledd Wi OLIS sl
Sl sla il 0Ll e slaals a6
el Sl & Wyls 555 53 1 Ol Gl ol (golens
[1,2] 5 L Sl joles S 500 b 03 Ll e
AL s Gl S ol S SIS
AS e Ol 3 1y (goleme Sl ol 5 s (sla 555
[S] pmton o525 555 2 35 Slallas 05U [3,4]
8] SiA L alad L;Lasjﬁl R [3¢2] =y
glaals ol jsb 4y Sl golers 5 [97 ol
Sldlae cpl 51 el 0l bl QLIS 0
05 e (Solers Sl e Sl eslinal 5 (g3l ol CBaals
el ol 5 e, S Sl iy 4 s obee S
Fgean g 3l Sl Sldlas > 5 [10,117 . 0leas
S e ekl (63 Sas Jilw Jo 5 (5 lens axdllas 5l
Las Sl 5 K3 0L s Geid (35, 53 [12,13]
SHEL Lad el Gl 5 IS0 Slaacr & 5 5 &
Oleder g, b Sl s Oladllae & 586 50 5 00 S
Wi TI8=14] ol st pladl ) (solame (535 2 Wb
0Ly s [19,207 .6 5osame 0Ly szws Sladlas
I YT P QRGN S WES B OV R PV IS W L
Golers Sl opl o 55 5 s Saas 51 6 K0
Slp S8 0L s S ol a5l 0Ll 1) S
V.A\J.’o ool e oldles Ol QLIS slaal>
CohlB IS5 0l s ool o301 4 B Jl o 40 25 s
LT Sus hosi 1y Olgral 5 5y el oo ls
(Ol 4 Lody0) (b b 5 oes SlaOl) 52 0155 o0
S 5 e st s $o b g LS slawils gl

s Llos gy 4,8 OLES gladls 3 balad siiies

bl;”.:\: 2 oyled A2 6)9

1401

blf'Lu.LéJ.Lw g‘_é._.._»,,.»l.xc.‘z

DL e b Al S 0L) ) g

LS Su,b 4
2 0l Lo demes el

)ﬁn.,\;»..i.':bgé)wu};‘d)wéfsba)})ﬂh}}é—l
Ol Oy e pmote S ol (6 lams
amlb ‘6)L«ij;ﬁe.).§,i.;\b ‘6)Lw oJJf cé)w skl =2

(d g sy 58) 01l Ol g5 ¢ e S

lad o S5 b (Sl claca I ) lese (1551 0SS
e (gl Glos o)l UKl pgmes usl 485 15 adlllass g
eelke 5 Syide GbisSe Gl Uy & ol gilose )6 5 LS
Y55 5 bl gl () sl a)lSs 5 pomte (IS5 cagpie
2 Gl g lese (Soj

Syde by g ol el sl Cwss B el ol 0 il
a4 boje olaidl IS5 1bj jgid o (2935 L Sl (6 lose
ol oABALEND 5 ¢ LB iw

Sadin (55 aiged hg) 4 dige 19 (e 4 2o 1 (g 9 415
5 Gy il il datises ylad g LSS b b wlbasolis)
ol ol b g IS5 (gla i Lo

Ole 2l Lalyy 5 (IS5 Lol po 4 )3 00540l (5 5000 1 A8l
Ormed Cuol 00bal)] (6o il g b pusiie e dield W05 o Wi |y JISCE
P Wload (wlddsS ladigel )3 dg2ge (slaldd (L) Hgtwd S5 4
il olel s eygom 5 oo b olalas dalad o Sere LS slaasls
5 1) oo b by, sl s 130 BB JISs 68 T 4 IS
sloylo I Sy I3 lip) ple by, ) pasetio B35 5 (i
Slodds 031> 7y sl yisu )3 a8 5,8 Slwlid iy (JSS

il (el oo Ji3ls Slyine nddly) obj gid 35S ARl
Wlee 4l qunlie o)l lgisas Wlge prizren sl Sl ()l
L)l giomed 9 duglie (Sl 2557 5158 ooliialsyge (IS (slo owlidaiss
iy bl ) Clalllas g ool 1) (S il sboaisS (e

LS lab el (IS sl s ] 5 lose 25l CLolS

IS5 Gl g

Ol S5 pia g, - sk s



3 0L pu,b Sl 19 Las Ly, 5 S bl )y 0L e gle Gl K3 0L s

by oo Las ple 5 oaS 5w m 4 glas olsla "
Sl IS sledsy Lad iy m 3[23] "5 58 e il
S5 e Sl Ol ) slaay Lad 535 5 Ao b3l
Sl a3 055 atez Uil e Wb g1l S|
gamta JSA LAy ad (Db gla Wy 035 e
S 3l L O3 DLl a5 5,8 e 3 w55
5 Geien S8 5l Las S5 (241000, e 6
Glablio Sud metme LS o e bilas O sl
A5 1y b anes G wlin gla (5,08 555, L S5 S
5 i by sl b by oSl S
LS o o |y Lab SIN i )80 s 0 o5 b
CeiS Sletr 5 g mle S el S8

4] .45 o 08 551y uliad

Solema 3 b )" Olge b sladlin s sy 505
St Oblare HLb By o n w MOl Rt
lalzs ¢l Sl s Ol w0 (g5 Lray onl os s,
SN T sl ol als (555 0 bl gl s
‘Lfiué“i (2baw o (2bss gl sbad
38 o sl XS e Bome | a5 Ly o 530S
Ol oo abdl ol glalad 55 0 LB oplis Sliv
g S L e Slha |y s Sl S (go3am LR
¢ BT G S 0lis Sas 5 (5515 O g
Llge 265 G dle b 4 Ly 0 BBl iy
ool LS il 5 5e 5 3L s aligs ol VG
S Sope pl 4 LS Pre el pdade g
SN bl 3 55 s 53 03 08 S5 s 2 sS)
g G L3 Sk b e 6l Seias bl
OF & slomn 3 L oS o oslinad U5 G 51 eSSl
Lol dle osb a) spd e esls 513 () slalad
b sl ;s“'g“‘.’(’g oo Al cpl g sl (ol

[25] s o 1) Sl SS

534S el 6,55 ks iash Sl gend iash gl
3 (sl L;,Lw&uéuwjapngﬂl{ ol

Nagshejahan

ol R K sosen LS ke
5,8 15 eslazuls 4o

oL glasl= 1-2

5180555 85 55 4 Ol el s b 0L lens
S olS 3 Shaisle g ol e o2 [21,2271 505 5
Jsb 5o 0L le B vy p 4 [23] ok Ka
L ib ol astls s sla s SIS s ams ke
28 Glal Golere jzis n 5 Jool lsie 4 Las 32
sbad S et gy s 5I[24] wndls o5l 055 Jsb
(63555) olse 5 s 5 S i) Sols el
Jpams 0l b glid) b Sl 5 (o 5 Ol 5
S L]l (W53 @l o olol a2 b 03
ol G s sl (b Lilsy 6 ek S
2SS glas ol edd s glas Cll- 5l e ol
oo Wi O 5l aS GLS 5 Chba b it b3
ol 5wz s 03 a5 4l Oljle XS
oS Sare lad oS a [L] by sl s
[23] "ol o3l Sy 5 sl (b il
s LSl el g 5 oS Sl lers (5 4l
0 L3l O JolSS o 5 cal a5 i aisl 5 30
Iy i 5 B 5l S e bl i s
L3l e S plaesd” 5l Ojle canl Sl Lo
3 by s dalad pled 5 oS 5o 55l Oliniey
BT lalzs 3y S 515 038 Jlasl s g
Tz Bisel 5 cosds (23S LB bsesd cpl diles g
Ogmen sl olad gla Sl oo b 5ol Slaxs [23]
3ot G 5 s 5 S 5 LG a5 Bl Ol
st Sd Glnl Golers Sl 5 G a4 pa b Sl
(3 S e by b plab S a b cpl ol il
JS S S s s ol 6w Lm0
sl el by plas b S 5l Lol S
[23]

Volume 12, Issue 2, Summer 2022



3Lley Loy ¢ simm ol A 4

gl Oy e opl e:@\l{ﬁ:ﬁp b

el 0dd jasie 585 dash p b L Sl

data Model

s ool 6)9* &>

gl Joe il

@l obj g
4“']9‘ 53 aalllzo A5 oLSlS sl
Jae cilu g 5-5g

g Joo Lo
&olara L5 addllae

slals adlls gl sl 6;5[1} ‘_}i.ﬂ oL ystws
LS‘J" ol ol aalau! JJ.:}QL@J.@‘ GQL.ZKSJ.G,&?) LF‘,Ll)U
b sl Aallae 51 L5 poes 1l Ga ol &y S

Data set Analyze

oy gl
oy JT s

le.h‘ub TEer le;tfg BEEE) Sl o 03l W}J olils

5SS esn b b el Stasn cad Dojlad IS

Sl Sl gl Shas &pso a1y IS8 0L 52
)

Olens b S Dl 5o S5 0L5 )2
odd oslital g (golens axllas i oa 5 [28,29]
I 5 el Ol 3 esde 0 [30,317] Lo
osliil 55 s 5 Ll Cope 4 Mo 5 5 o
2l s IS 0L5 s S 5l el Slllae s syl
s oo oolinal 5 Lad Oleder O o o sla 5,
OF (s anly glaliad 5 bl p b (555 2 308 01l 53 [32]
[19] ol s s3lizal L2s5 53l OLES (sla st
Lo QLK gls Ll S 0L gt 4 ok s
émrwlwuaﬁjwuu‘wm&ud}f

MLl o S S e S

bl:...gl: 2 ’JL“": A2 6)9
1401

b 29y 9305
Se il g b 1972 L s IS5 0L g
Slr dbe b 5 oo 63 mal, ([ 0L 5 [26] 03
[27] ol oo il o oS el JISEN L 20,
3575 K8 0L3 s Sl il gl s 5 il
SIS 0L D sres S oS Olgte IS 5k 4 bl sl
el Bl LSCES 5 sl

b Jial -

0PI Sl gl asseme -

e gln S gl e e 2 -

3 ge o3liial il 3 Dols S L O3S

50k Jos LI, IS 0L5 [ gmes Ol 1) &0 A o
S S Ll sls ool on s s 4 0315 ol

Olgis 0 SaS a0 a8 il Olgme O Sl 300 oleo

Ol G g, —pele daldnad



5 OIS su,b Gl 19 Las Laly, 5 S b5l )y 0L e gle Gl K3 0L s

5 IS i Kl oS Jalyy Blas o -
S gl blabs, JSKo b 458

S5 5 gl ames (glolis ly 5 sleml o8 a

Jole il O el oS 25 5 plonil Laliab s, ol

OLES gls Bl 5l 550 19 tandllas 5550 450l b 2.
S wyeme > LS 5 ol (> 5slS oDl
bt a4 S s 5 TR e [33]" aolizess™
Gl o el sls 4l lans sls Shs OO Ao
i o8l o 4 [BA) S 0 S il U s
S35 kS (5 as sazme o Ll atls QLA sls L
=100 K5 s 5wl 19 oLls sl s Jl
OL3 stws gl nl oo ol 0l (ol mor S
48 gorms )3 odd z3 e ¢ 4 19 gy, S

sl 0 0315 dxw 5 aoleS

bl Lo b ) b Oy pir Sl sy -
b bl Condy 5 005 Sl B b L oy
(2 @ S b s 2 5
W&Q&Jﬂu)uom@uu&gw -
3 s & (W) b o (D0 4) b
s o oy o
Salg 5o 5 b O okl ki 0 gb 5l ol 8 5
Stle Ll oS @38 sl JISE 05 Bl i
P8 53 pl Jool S 15 1, OLBIS sl w03l S
S aalal ps el wl)l JSE 0L st 50 5 K (s A
:m@ﬁjcpgé,\gdur&up&dm
Cd 535 go Lol JSSN g aan gl -
23 SN S 5 Osmy ol 2 s OF s
s ager
ol Ll LISy e el 5 g anes -
S5 5 pleal 5 alad 5 s JSI Ol

s

OLES la w51 andllen 55 50 (sla 4 5ol @ful J o=

Cariainly

IP A=

Ef(-'crcf’n

A

Nagshejahan

Volume 12, Issue 2, Summer 2022



Olilay Lojborms s ol s 6

”5”5151-05“

“Ho (F

s

2

=0

Ol 2 ojlads 12 6553

Ol A8 Eagn —oke wlibal
1401



7 OIS pu,b 6l 19 Las s, 5 S Sbsle )y 0L e gle Gl K3 0L s

S](ﬂryj

Kew o

,/-A’?(sﬁ

PR

d%g&i)l}}lﬁo .lcjjj 192 4.L>JA
S S 5 e e
Gl sSl 05,3 plad Ly, 5 tpler e

PUS

n(i.j)

n(3,2)

w— 1

| cl— e(3,1)

—\II’T

" I

IR

s(5,1)

n(t,2,2) — 17 _t

la 4l
Losies 5 Jorln = QLIS gladils 0L gms 1S5 oo
s Sy el i oS war gL i nl o
g ol el s &1 OLES slawilt W5 sl 0L

o plomil a0 4 3 0L
Ly (luager 5 oo andad ad gl ool 1S b 0 -

n(3,2,2) — n(i,jik) /— (i, 3k)n(i'1 K )-d)
\
¥ T

ol A5 JSCE (IS i (5 ot 5 Ol o stwd e 2 0 sl K2

Nagshejahan

%__

—
<
n
N
X

7{w ).z

=
"‘W"““f’"“‘z“‘
=

Volume 12, Issue 2, Summer 2022



JL;-\LM PRV g Jt-‘“ Ao 12

Bad gt ey B GB35 pe e aslad S e Dl e somd P adsb sl w eSS s a0
ssd Jol Sl bl S oS 55k w i grmdld e 4 Cond O S S i o
J:.A)ﬂ\.:b\v.:mu;;gi«l;-f:s b)LM;J-Q

ra = Z RA(initial shape:n,e,w,s)

n,e,w,seN

initial shape - N,E,W,S

Al Ll W54 > e 5 a5 as gl
S Ao 5l Jol (g agr Ll SIS p e ol o
IS 2 Lpd p e (55 S S gl Sk 0 3

Al A2 AY - xE A S A

|

| = X
| 4
ra +
| P vl
7 A

...}&)}«JM&L&%Mnr})d}-ﬁi“w)w&gﬁ

rb(i, ) = z RB(ra: by, by)
rbe{N,E,W,S}
b, € (210,211,212, 213, 214, 215,216, 217}
by €{220,221,222,223,224,225 226,227,228,229, }

N,E,W,S - n(i,j),e(i,j),w(,j),s(,j)

r)ééd}f)):.w:):by }bx 6L&jg¢adb.vjwﬁbu.d4&)w2 a_)l.«.\::rd}.le-

bLb.!U;ZsJL«.dglz 6)9 b%ﬁﬁjx—&uw
1401



9 OIS su,b Gl 19 Las Ly, 5 S Sl le oy 0L e gle Gl K3 0L s

210 (1,5,1) 214 (3,2,5,2,3)
b 211 (3,1,5,1,3) 215 (3,5,3)
* 1212 (1,3,1,5,1,3,1) 216 (1,3,5,3,1)
213 (2,5, 2) 217 (3,3,5,3,3)
220 (1) 225 4)
221 (2) 226 (4,3)
b, | 222 (3) 227 (5)
223 (3,5) 228 (5,5)
224 (3,5,3) 229 (5,5, 3)
S R AP RS ISE S a0 5l Jols s Joe 51 S s
rc(i,j,p) = Z RC(rb(i,j):c*c")
rbe{N,E,W,S}
i,jeN
ce{311,322,332,342,313,323}
c'€{321,352,362,372,382,333}
LSl sl cp g a0 (gla ) g ae gazen 3 o jlad Jskr
c%10 | 311 c%10 | 321
c%10 | 322 c%10 | 352
332 362
342 372
c%10 | 313 382
323 c%10 | 333

Nagshejahan Volume 12, Issue 2, Summer 2022



93 A e )y Sleslaal b ods e ol s
O o o 8 a5l ool polame (6 Gt
RD(rb(i,j,p),rb(i',j',p"):d)

pandp' €{1,2,3,..,(c%10 * c'%10)}

rbe{N,E,W,S}
i,jeN
d € {40,41,42,43)
DLBIS 05 s 3l ool al o (sl sies s Lt 3 5 el 0l BT 655 Sl 4 ol Jsr
40
41
42
\
43 f

S LS LSS s a4 b oagr b s Ol o ol a5l L3 s olsy O e

03 el 3y anw s S OL3 e ol ()Juﬂ sl

Sose a el T Al Jled ¢ g (3 i

S Ode s s and, oAd SYb

ool IT (6 il 5l i 1 IS 0L Hsmws olsy Ose51 5 el Jsd

RA(intial shape: 11,5,5,0)

n(i,j) = ZRB(n: 211,219)
e(i,j) = ZRB(e: 217,227)

m"ﬂ-ﬂmrﬂ.l) n@.l)l (iu’ nf2.2) !
w(i,j) = ZRB(W: 217,227)

| —— o ®
I : IR
T'C(i,j, p) - Z RC(n(l,l) 342 B(LLL) A(L12) W13 0i132) ncu,a; 230 n23.2) n(2.33)
% 3 5 2) - Omﬂgﬂ!}j)ﬂﬂuﬂ
rc(i,j,p) = RC(n(2,1): 323 = 352) ‘ b2 ek
rc(i,j,p) = RC(n(3,1): 322 * 352) b ]

bl.b.:\:;z:;\.«.:;lz 6)9 QLPUZL‘;L&J};—L;«.\&A&M
1401



SLLS S, S 19 olas lauly, o IS Skl ) 0L o ls Sl IS5 0L sms

13

rc(i, j,p)
= RC(n(1,2),(2,2),(3,2),(2,3):323
«321)

RD(rb(i,j,p), rb(i',j’,p"): d)

pandp' €{1,2,3,...,(c%10
*¢'%10)}

S Sl ¢l 51 hlisn OISl 31 5 s s
4;Jl J'.'..) J"P.-‘)J )‘J}M L J.«.::L& )_<H w\ L &Lﬂﬁ 9
sladlr s Olands ul 5l x50 ladigad S
3}":’@ odalin oS )jbum .v\.;‘ov\..ieélbui‘iu.; 4:&.“19.&5)}#

il el IS 0 i gl 5wl b S

Nagshejahan

S0 sl 0 S adlan s OL3 s 3,08 e i

slad
S oolids S 015 o bl (g lans 0L 5 gmes bl
Sl s sls &) adlans ;e ladils 535 gla Kol s

&.;a.bi 45\)‘ QL’) D g )\4}3 4.L>-JA JL@.&‘ J«al}

Volume 12, Issue 2, Summer 2022



Ol Lo yhes ¢ o ol Ao 12

1,2,30100 501 7

o

0 O
mﬁuﬁ@@ AL

712 722 70

080888

52 50

sull] -
0H 0@

521a 521b 521d 521e

adlas 350 sla Gl 53 b 0 s S Slepeads 5 Laliad IS ulis 0,50 5 o jles K2

sl &Sboyls 5 dﬂlzjy): PRt Do

55 alald Ol 5 s

bl:....l:;Z sJL«.ﬁglz 6)9 Ql«’ﬁgﬁa}k—wbuw
1401






Ol Lo yhes ¢ o ol Ao 12

s22[[ ]

55 b &

521a  521b 521d 521e

4}.‘Uﬂ.ﬁ.>)jﬁ 6[.@ AJU-JJQ)A?.'_‘S 6}{.“ wudﬁisojwc}i::

Ul gl 5l Ol 5 Jlased 4 a5 L S o 6 Sla o Ol BLEI IS B old a5 515505 55
Sb e Sl Jool slalizd Ole olab Lails) o 0L ssms Sl poler al> e bl 25 S S
5,5 sdalin 1y VU s gl LgLaLgJ;..!V.,JJJé,\:ﬁﬁ\ébﬁ.:ﬁgbld&j

%J)ﬂl,ubwuaﬁéjjﬁéubl}-‘)és Lgﬂ\éf

s e gl Bl 35 S L — S bl 481605l i

B
i ‘:I]:|

]

-5 | sd50s

bl

-5 | sd9es

Sl

S350

bl Ly andlas 3500 sl G2 5 3550 sl 5 (5 aan adsl s 00 5 VU s el 53 o al)l sla 4,8 ol
L;Laéjfdzijjﬁki,iéudj}fgéljw..u: 3513 e aS ZBL Caws 5 Hlsges 4 OlE e A es
bl:...:l.'\'gz aJLa..ﬁslz 6)9 OLPJ.B‘;:AJ}—&MM

1401



SLLS S, S 19 olas lauly, o IS Skl ) 0L o ls Sl IS5 0L sms
13

stmjfj;d‘ujwyl;-jc);wjejb&m
Mtwwwbéjyéumbjzéj}y
= =7
O /
522 521a 521b 521d 52 50 | 722 712 70

A)

Z
7o g
_JLJL
3JL_
L1
4x T T
1 I 1

AA.‘UG.A))}AL;\AAJU-JA\AL&_%SMé%ﬁ;;$wcﬁ6u)ﬁ\6@@?27 oled JSa

SR oz 350 s 5 S Olgie VU sda/pl SUs

:als

Nl —, ni3,2) ni3,2,2) — L nliik) i jkg-n (T k)
\

& .
o3 [l 1

m 1.

5 — N (51
ol A5 I (108 e 2 6503 5 0L s e lexr 8 ojled SO
SrSans 5 Loy
Al 0L 5 sies Ol Al 4l sl Sl sy mar S 2

250k ) Dose ), 0L gla

LIS Cate b Wbt O 5t (6 Oly 7 oyl Jsd

Nagshejahan Volume 12, Issue 2, Summer 2022



Obilos Lo jdemms o sl dew 12

1 RA(intial shape:n,e,w,s) intial shape
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n,s €{5,10,13,3,8,11,4, 7}
e,we{l,2,3,4,5}
2 LN . N,E,W,S
rb(i,j) Z RB(ra: by, by) S b D)
rbe{N,E,W,S}
b, € {210,211,212,213,214,215,216}
by €{220,221,222,223,224,225 226,227,228,229}
3 rc(i,j,p) = RC(rb(i,j):c * c) rb(i, )
rbe{N,E,W,S} - rc(i,j,p)

i,jeN

cand c's € {311,322,332,342,352,353,362,363,372,373,382}

4 RD(rb(i,j,p),vb(i',j',p"): d)
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