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Abstract

The llkhanidsr RS O2yaARSNIofS OKIFIy3aSa Ay GKSANI yoSai
creation of complex geometric patterns. Exhaustive research has been undertaken about the features

of decorationof this era; however, the raised gation is how this progress could have happened in

spite ofslaughtering or secludinipe artists. The purpose of this stu@yto point out the role of the

most effectivefactorsin the formation of the decorations with complex geometric pattetiusing the

Lt { KI y T iRsiu@yimBléierbs adescriptivehistoricalapproachwith reference to written library

sources. The analysis of the observatishewsthat Iranian rulerand scholarsespecially Nasal-Din

Tosj have played a key role in tidevelopment Thisincludes especially Nasi-Rin Tosi who is the

composer of several fields including astronomy, ethics, history, logic, jurisprudence, mathematics,
medicine, poetry, and philosophy as well tnenslatedfrom the Greek geometry book#issuccess

influenced Mongols. Eventually, he was appointed in several administration positions. His position
influencedthe promotion and progress of the geometry and math and their application in architecture

and engineering. In fact, it can be said thiag tinteraction of architects and mathematicians, which

was¢ 2 abkadchild, bought about a turning point inkS L f { K YA RaQ ,esNdcially y R | NI
geometric decorations.
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1. Introduction

Throughout history, thedecorations of Iranian buildings were designed by three types of
materials: brick, tile, plasteor a mixture of all. The art of geometpargetingand itsbooming which
is the subject of this study was originally used to cover the rough surfaces and their decoration, but in
the fifth century AH it came out of its simple decorative form and changed into a complex, unique
decorative cover. This art was used geogreplty vastly as a decorative element in architecture in the
Lt KFYARAaQ SN} FyR fSFG dzyAljdzS 62N} & 2F | NI TN
pargetingh Yy GKS Lf 1 KIYARaQ SN} fASa Ay AGa R®ah3Iy I+ yF

were the result of the creative, dynamic Iranian mind.

The llkhanidslynasty ruled Iran and the surrounding lands from about 653 to 736 AH (Egbal
Ashtiani, Pirnia& Javanmardi, 2010: 672) and the vassal governments of this dynasty such as the
Mozafars ruled the country to the end of th& 8entury AH. In fact, the art of this era is a mixture of
the far east of central Asia and the arts of previous énaBersian historyt . SAy 3 Ay &aLIANBR 06
the artists in this era tried to create origihaorks and gradually changed these works to independent

52N) &é &Grub& NBTIBS).

5SaLIAGS At dAKIGSNAY3I LNIYAFY o6& az2y3daz2t 3I2FSN
resumed its booming path after a short interruption, and as a resét complex geometric patterns
appeared in architectural decorations. Consequently, in this era, the accompaniment of architecture
and math in Iran, although witnessed in the construction and body of the buildings previously, was a
display of the interation of the architect and engineer, which undoubtedly brought about unique

works.
2. Literature Review

There have been numerous studies on Iranian architectural decoratiomsiame a fevof
them; usinga descriptiveanalytic design, Atefef KS{1 2 F0SK OHAMHU I AY d&+Aadz
5802N} iA2ya LYRSE 27F (KS | NDKstuldi&Qhe dektires dfthe 1 KS L f
Lt {KFYARAQ RAAGAYIdZA AKSR LI NS these deddiationsloweRhe Y Sy (i A ;

previous eras.

Laleh MehdiNejada 2 3K+ RIF'Y | yR a2ailFl D22RIFENIA OoHAamno
RSAA3IYSR 2y AlUézX &a0dzRASR (GUKS KA&aU2NEB FyR (KS
patterns intheSelj] @K S Lf {1 KIyYARaAaQ SNI & | yR {ORiYadNbSR (K
Lt {KFYARAQ o0dzZAf RAY3IA gAGK NBIFNR (G2 O2f 2NE dza A
complexity of the patterns.
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MehranMontasherio H nMc 00X AY G¢KS addzRe 2F GKS GNBYyR 2
Iranian architecture in mosques and the reason of underdevelopment in tile work from thdghast

Iranian architecture tokK S L f | K I y Shagodr quariérly VeigieR the delopmental trend of
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brick work in the architecture of mosques until the end of Ilkhanids with the aim of the introduction
of decorations and identification of decorative forms and the reason of their continuity in the following
years. He introduces$eljuld @ra as the summit of brick work in Iran and then mentions the
NBLX I OSYSyd 2F LIXIFaGdSNI Ay (GKS Lf1KFEYARaAaQ SNI @

Baharett | 3Kl A bS2FR o0vHnmMc0X AY a! &addzReé 2F Lf K
in Islamic Architecture Research Quartedyuded the use of geometric patterns in altars and their
geometric patterns in strap wotkHer research revealed that the application of geometric patterns
which are accompanied by arabesque and calligraphy are conspicuous in particular parts of the altars.

YahyaAbdullahirandMohamedw | 8 KAR . AY 9YO0A ouHnmoO0 FTNRBY al fl
3S2YSONRO LI G0 S\NhitécturalRegearchNdarnyfithiscolBlusidrifthat the circle and
its centerare the points from which all Islamic geometrigtigrns start. This is the symbol of oneness

of God fnonotheisnj in Islam.

As it can be seen, all of the previous studies on geometric architectural decorations and their
developmental process were conducted meticulously and carefully. However, to th&rmstedge
2F GKS [ dziK2NE GKS OFdzAS 2F GKS F2NXYIFGA2Y | yR LJ
era have not been studied so fadasiral-Din Tosiand his influence in all aspects even in arts have
beenemphasized. For instancer.Blasan 2 f { KF NA &G dzZRASR GKS LatlFYAO [N
G2 StSYSylha 2F AYFIAYLFLGA2Y YR ¢SAIKG Fa (GKS Y|
view which was presented in a congress held at the honor of at Jawaharlal Nehru Univeédsityi iim
2004. Therefore, in order to answer this question, the researcher studied the social conditions of that
era to find the most determining and influential factor in the formation of geometric shapes taking

advantage of historicadescriptive methodand relying on the written sources.

It is worth mentioning thatthe social)2 t A G A Ol f O2yRAGAZ2Yya 2F (G(KS a:

studied frequently in all of which the prominent role of

Nasiral-Din¢ 2 acall€céon of poetry and its relation to aaind architecture were studied by
researchers such as Mohammad Shole Saadi and Omid Yazdanloo iMastes.of Humanwhich is
a collection of eight articles presented at the conference held at the honor of Nasiin 2013, depicts
0KS O2yRAGAZ2Yya 2F LN}YYy Ay LE1KFEFYARAQ SNI YR bl

conditions.

3. Methodology

8- Strap work is a delicate and rich technique that is made with bricks cut and scabbard. There is an example of
strap work in this period in the minaret of Jameh Mosque of Saveh and Damghan Jami Mosque
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As it was mentioned above, the salient point in the process of Iranian architectural decorations
isthe chagingof{ St &delyd® S IS2YSGUNRO ONARO] 662N] RSO2NI (A2
{ St 3ydain@ric decorations with regard to brick work geometry were not difficult, but building
complex geometries using plaster is contemplative and requrepecific condition. As a result, the
NBEAaSFNOKSNI RAa0OdzaaSa GKS FT2NXIGA2Y LINRPOSaa 2F RS
to understand the relationship between the decorative geometric plaster patterns and the social
conditions. Inthe next step she will find the relation between these two issues and come to a
conclusion by mentioning the dominant conditions and the influential people in the society.

n® 55S02N)l iA2ya 2F GKS Lf1KFYARaQ 9N

Decorations have always held a special pla@echitecture and have been an inseparable part

of the buildings in Iran. This art has provided a broad link between other sciences and architecture

both in interior spaces and exterior surfaces. History has shown that these innovations have been
spurred @ LIS2 L) SQa NBfFdAz2yas AyGaSNO2yySOGAz2zya 27F
milieu of that specific time. Parget with geometric patterns found a special place and importance in

I NOKAGSOGdzNTF £ RSO2NI (A 2y 34 ckifivesiigit&s the feprietrigy flaRtérQ S NJ
LI GGSNya Ay (GKS Lf]1KFEYARaAQ SN}Y FyR Ada OKIFy3SI| o7
this era will be discussed after a brief introduction to the developmental process of the decorations
untithef { K yARAQ SNI @

4.1. The historical background of the decorations

With the beginning of the historical period and the growth of human civilizations, the issue of
decoration was also considered, followed by the correlation of decorations with architetiuranian
art, especially after Achaemenes, using decorative motifs in architecture was developed. This trend
was developed in Islami&ra so much that the symboliggires alongside architectural components
and potency not only were effective but alsagassed in conveying concepts. This art of decorations
creates four different patterns and motifs with three main elements of brick, plaster and tile. Changing
the natural shapes to abstract formulas, this art gives them an esoteric feature. These frngat
include plant patterns, geometric patterns, symbolic patterns and inscriptions. In the following section,
0KS KAaG2NAOIt o6l O13aANRdzyR 2F RSO2N}dAz2ya 27F LINB
4.1.1. The Decorations before Islam
The Decorations before Islam were mainly in the form of brick work. Of course, there are some
NBELRZ NI & NBIFNRAY3I GKS aAYLXES &l YLX Sa 2F LIXFadSNI
17). The decorative element of brick history in ¥skamIiran dates back to Ziggurat Chogazanbil in
LEFYA SN} 6CATdz2NBE mM0OD aLYy RRAGAZ2Y (2 c‘;NJ\C)l Ayac
6dzAf RAy3Is GKSNB Aad I Flel RS sAGK NBA:BM)] SR o6NK O]
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After the llams and taking power of the Achaemenids, they also used brick with plant patterns
YR Y@UKAOIET FYyAYlIta Ay GKS RSO2NIGAZ2Y 2F GKSANI

FigureH. Shush Enamel Bricks

Palace in Shush (Figure 2), which includes a row of lionson th NA O] ¢ @008 §0RSy 0 SNH X

Figurem Bricks Inscribed in Choghazanbil

2.1.2. The Decorations after Islam

In the early centuries of the arrival of Islat®2" century AH), the buildings were built
according to past patterns; however, the tendency for height reduced partly due to the promotions of
simplicity and populism inspired by Islamic doctrines, so brickwork was not observed in the decorations
of the buildngs any longer. Consequently, brick was merely used as the construction material; the two
buildings of Damgan Tarikkhane and Fahraje Yazd mosques are examples of this brickwork.

With the beginning of the'&entury AH, decorations became so commonplad¢hérbuildings
GKIFG 1£S . d2S SNI Aa O2yaARSNBR ad (GKS 0S3IAYyyAy.
mosques and its summit was observe®ejuk Q S NI @®

Figureo. An example of primitive geometric pattes in the form of a mat in the Jorjirddque
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From the 3 to 5" century AH, the first exampdeof geometric patterns in brickwork
decorations became commonplace and reached their summit (Figure 3). The portal of the Jurjir
Mosque is one of the examples of exquisite brickwork in the second half of'tberdury. This portal,
related to Ale Buyesithe representative of one of the most distinguishing features of this era, that is,
the integration of architecture and engineering. Its brick decorations include abstract patterns which
have been designed in geometric faulting labyrinthine shapes @jur

Figuren. Geometric patterns of the eight ridge rhombus in the Jorjir Mosque

The %' and 6" century AH, contemporaneous wieljukda Q NXzf Ay3 SNI X | NB &+
importanttimes regarding théslamic art. During this era, complex brickkavith a variety of patterns
was offered. The noteworthy point during this era is the function of brickviloak was not merely
used decoratively. For instance, the decorative brickwork of the arches of Isfahan was also used for
the purpose of bearing th@ressure. In other words, decorations were used for the purpose of
decoration and construction simultaneously (Figure 5).

I 57

Figurep. Brick decoration in the form of a structure of the dome ofdldylolk Imam Mosque of Isfahan

The brick decorations iBeljuld Q o0 dzA f RAy3a KIF @S 06SSy dzZASR @I NR
AdzYYAG 2F ONRO162N] Ay LNIyYysS o6dzi Ay YKgIFNITYALIYQ
as widely and tile work replaced brickwork. The changesurring in architectural decorations in
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Seliug Q SNI Ol dzaSR GKS S@2ftdziaAzy 2F LI GGSNya I yR
YKg I NI T YaK{ KK dgeksavid Watterns (patterned potteries), by which they decorated

many surfaces,dcame commonplace (Figure 6). Various strap work patterns which were used during
Seluk Q@ SNI (2 RSO2NI GS GKS SEGSNA2NI adaNFIF O0Sasz 6S0
and brick, and parget (Figure 7).

Figurec. Geometric patterns dbrick and Figuretr. The Mohammed Inscription Brick
tile in the Freimud Msque and the tile bars to creata geometric
node plan at Soltangh Dome

Transoxiana (Mawara amahr) and Khorasan regions were under the control of
Khwarazmshahian between 6282 AH. The architecture in this era was similaBé&tjuls but due to
GKS az2y32ftaQ Ay@lLaizya FyR (KS RSaAGNMzOGA2yasz | 7F
Malek Grand Mosque of Zuzen, Faryumed, Gonabad, which are known for their brickwork decorations,
remained from this era. In this era, the avt brickwork was similar to the previous era and the
integration of brick with tile, which had started from the previous era, was used widely. The tile with
three colors of sapphire, indigo and white, which was a considerable step in the invention o€ mosai
tile work, came into use and reached its summit in Teymuri era. Also, in this era, the best use of
geometric patterns in brickwork decorations in the mosques of Khorasan including the west Eivan of
Zuzen Grand Mosque can be observed (Figure 8). One efdémples of the decorations of this era is
Gonabad Grand Mosque, which was decorated by geometric patterns in Islamic architecture (Figure
9).

Figurey. Geometric patterns in Zozan Mosque Figuredp Geometric patterns in the Gonabad
Mosque
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¢KS Lf1KFIYARaAaQ 3JF20SNYYSyids oKAOK NYzZ SR (KS @Ol
overoneandah@l OSy(ddz2NASazX &adFNISR 6AGK | dzZ I 3dz YKIyQa
lasted until the death of Abu Saeed Bahador Khan (736 AH/ 1336 AD) whereas the unstable
A2 PSNYYSyid IyR GKS NMHz Ay3d 2F FSg LINAyORBsiedinl yR / K
some parts of Iran and Iraq until the lat& 8entury (Bayani, 1988ac T 0 ® 5dzS (2 az2y 32t
style of life and conquering territories, construction work encountered a temporary recession;
however, they attempted to build up the countrynd construct countless buildings hastily by taking
advantage of resourceful ministers and relying on their art loving and encouraging spirit; therefore,
iKSe dzaSR (GKSANI 6Said O2yGSYLRNINEB | NGA&dwme I yR SE
of the most important buildings, which spread widely throughout contemporary Iran. The boom in
various constructions duringthe f { K yYAR&Q NXz Ay3 NBIldANBR I RSO2N.
tile work in addition to brickwork and varieties of gat became the distinguishing features of this
era. Although, the use of plaster was commonplace in the previous eras, the decorations of parget
with regard to the design and technique of the pattern is contemplative. Different kinds of parget
include Koficalligraphy inscriptions, Sols, Naskh, plant and geometric patterns which were used in
different parts of the building such as the wall surfaces, vault, altar, the edges and so on.

h@SNIff3X RAZNAY3I YKIFENITYaKIF KAL Y tildaprysidebrick I y A R & ¢
and created beautiful patterns in some decorations with the combination of bricks or patterned
LRGGSNE yR GAES Ay GKS akKFLIS 2F OFNBAYy3I 2N of 2
combination of brick and tile témique.

4.2. Gradual evolution of geometric patterns of motifs in decorations

As it was previously mentioned, the application of geometry in art, especially architecture and
decorations related to it were commonplace during the eras before Islam, butdhsition to Islamic
era was so effective in the development of geometry that most of the complex geometric rules in the
Islamic Iranian civilization were known and displayed in art and architecture. The geometric patterns
from the second half of the™century with beautiful plant patterns had been used to decorate the
KAAG2NAROIt o0dAAf RAY3IaAD® ! yiAf GKS LE{KFEYARAQ SNI =
used than the other decorations, which was because of the corners and right arighes larick to
RSaA3ay 3FS2YSUNRO LI GGSNyad ¢KS IS2YSGNARO RSO2NIT i
summit in the field of plaster with plant and geometric patterns and inscriptions. During that era, the
artistic architect did not skip anybservable space without subtle parget.

One of the fields of development of geometry pertains to the use of rhythm in complex
geometric designs. The creation of separate motifs to design geometric patterns was another field of
development, which led to thereation of motifs of the strap work. The simultaneous use of geometric
patterns with other decorative elements along the main lines include the motifs leading to the center,
which create a polygon shape known as rosette which attract all attention taéisegn. The goal of
this art was the movement and combination of components to achieve unity in multiplicity. The
important point in drawing these decorations was that for centuries the compass and ruler were the

337



only tools to create polygons and the recpd angles; therefore, the drawing of polygon from a circle

and the divisions of its perimeter was one of the most common ways of designing polygons. Sometimes

in these patterns in the space among polygons, stellar shapes were created, which causeaitiynami

in a negative atmosphere. Also, two or polygons were commonly drawn within each other in complex
geometric patterns and created complex shapes. These patterns were extended to cover a vast surface

of the building and were formed of compound repeateatterns (Figures :Q1). The template of
3S2YSOUNRO RSO2NIdGA2ya FyR GKSANIFylFfeéeara Ay GKS

Figurem randm mMThe linear design of the node of eight and twelve in the mosque altar of Orumiyeh
Mosque

NnOHOM® ¢KS IS2YSUNRO GSYLIX TGS 2F Y2GAFa o0S¥21

azal 2F (KS RSO2NI}A2ya Ay (K Saf Cafatafskrgi anB@a Q S N

Golpaigan Grand Mosque, which include a variety of brickwork patterns and settings, are some of the
typical examples of these impressive buildings. These two buildings, more than variety of the
brickwork, have taken the advantage ottbombination of brick and plaster extremely beautifully and
skillfully (Figures 12)The geom#&ic template of various brickajout which were used in the eras

before the llkhanids were as presented in Figure 13

Figurem nbrick in Robat Sharai Figure 13. brick Layout

338



Flower Desigmotifs during this eracreate a variety of patterns in different combinations.
These motifs are divided into two kinds: simple and complex (Figure 14).
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Figure 14. The Plan of the Prehistoric Period of llkhani in the Decoration

The most extensive use of zigzag brickwork is in the building of vaults and fountain vaults, but
GAO1T SN Y2UATFA 6SNB 2F NINB dzaS Ay G(GKS Lf{1KFYARS
brickwak such as Khofterast¢corbel), Fakhr and Modirfcellular) brickwork, strap work, the
combination of brick and plaster in different kinds of inscription together with floral parget were
commonplace in decorating the buildings of plihanidsera (Figure 15).

VAT S P
Figurenb. Nodding the mosque in Damghan Jamea Mosque

In this period, for the first time, besides bricks, the prefabricated bricks and sometimes chips from
gypsum and tiles were used. In other words, the integration of different kinds of materials in a motif,
which was also used in the aheras, is one of the inventions of this era. It should be noted that in
addition to these techniques, the decorative margins with lozenge, circle ef@d bricks are
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observed adjacent to each other in the dome of the Golpaigan Grand Mosque, the KBozage of
Isfahan and the building of the Barsian Mosque (Figure 16).

0 I..I"I

M

LVEVLTLR.

Figure 16. Common Brick margins in Brickwork Decorations in the Prehistoric Period of llkhani

NoHOPHP® DS2YSGNRO LI GGSNY 2F Y2GiATa RANAYyI (K¢

After reaching the elements of Iranian architecture, The llIkhami#sl to decorate the
buildings with brick and plaster. During this period, the brick roof entered a stage of great development
of the technique and performance, and the impressive and -feethed geometric domes like
Soltaniyeh, and the brickwork as deation with the same style of the previous period start declining.

In contrast to the decline in brickwork and the less willingness to use this type of decoration, artists
turned to parget, and this art was recognized as the dominant decoration of thedyen fact,

geometric patterns which were used in the simple form in Iranian architecture in the form of
decorative nodes from the34™ AH century, became common place during the-fkbanids Seljul

era and left unique samples, and inthe periodioKk S Lf { KI YARaAQ SN} X GKS Y203A
richer and more complex in the field of plaster in comparison to past as a result of geometric designs.

Thus the art of the application of geometric designs in this period became distinct and spedak B

the llkhanids, the first example of the geometric pattern of plaster is seen in the alkaydh mosque

related to the second half of the™century AH (Figure 17), on outer margin of it (Sajadi, 1996: 233

235).
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Figure 17. The altar dfayin's Grand
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Ly GKS Lt {KI y koR af@epefitiNd oEa béask Gatternlidlgéonéric decorations
is a feature of geometric patterns, which, at first, was created with less variety and then with more
motifs, creating richer and more complex nodes.

According © the research bylamaloddinand Kakhki (2017), which was conducted on the
RSO2NIGA2ya 2F GKS LE{1KFEYARaAaQ LISNA2R: GKS yvyz2ad
work constructed on the basis of the number 6 and 8, such as the strap work of the sixth and the and
Shamsgqlike the sun) (Figures 18, 19, 20, 21), Octagonal nodes (Figure 22, 23), eight and twelve, as
well as stellar work.

.~ - -

Figure 18. The sixth and Shamse (Like the sun) Figure 19. The sixth and Shamse (Like the <
node in the altar of Imam Zadeh Fazl and node in the altar of Imam Zadeh Fazl and

E l o
S> @%@%’
A 2
Figure 21. The Linear Pattern of the Sixth

Yahya Mahallat Yahya Mahallat
: e S
(@ )
- @
SR
sun) node of the altar of the monastery at the altar of the Bayazid Bastami

NG R
b
GG
3 3
Bayazid Bastami Mosque

Figure 22. Linear pattern of Octagonal nodes int Figure 23. Linear pattern of the eighth & fourth
Bayazid Bastami altar nodes in the Bayazid Bastami altar

However, with the advent of philosophers and cosmologists such as &&3im Tosiwho
made an important contribution to the nature of numbers and their relatiom#&bure and geometry
O/ NARUOKf 263 mMopydpoz GKS LI GGSNya FyR adaevyoz2fa 2F
3S2YSONE 2F LI GGSNyao !'a || NBadzZ G FoadGNFOG 3IS2)
of 12-point starswere created. Anther number associated with mysticism and cosmology was seven
that was linked to seven heavens in Islamic perspective. This number is used in the construction and
production of a 14point star, which is a symbol of fourteen holy people, especially for/8asims.
Therefore, despite the difficulties in making heptagons, Muslim designers created an approximate
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