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Figure 1: On the left, a complete background of the "Gereh-e-Dahe-Kond" (Kond-e Do-Panj) with the presentation
of the “vagireh” and its components:
1- Shamseh, 2- Toranj, 3- Panj-e-kond, 4- Tabl. On the right: Panj-e-kond (pentagon) and Panj-e- Tond (five-pointed
star), which are obtained by drawing the drops of pentagon(Lorzadeh, 1979: 128).
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Figure 2: How to form and draw the "rectangle of the Vagireh" in the "Gereh-e-
Dahe-Kond"(Lorzadeh,1979:128).
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Figure 3: Geometric relations and drawing principles of five methods based on right angle divisions.
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Figure 4: Drawings based on the grid of lines under the pattern. Top: Taken from the book "Geometric Patterns in
Islamic Art". Bottom: narrated by "Abbas Oshaghi"(Valibeig et al., 2017).
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(Lorzadeh, 1979: 149

Figure 5: Steps in drawing of the "Lorzadeh-Sharbaf" method, the most common and well-known method in teaching
of drawing the "Gereh-e-Dahe-Kond" (Shatbaf, 1983: 23; Lorzadeh, 1979: 149).

V¥ ¥ Ol | YF ol b)lods | Vajleds | e Jlo | AF



(5030 0,5 s (B0l )3 ydypoeass 5 05 (09

o3 9 origel qalio 15 o oluls 5 (B yadt - 313,00 Dgadds Yo
et b Jd iz ) Blyad - o3l ) 05l and oo 1 Soym &5 ), I a8 o Ll g5 Se (slaoged ploS oy ]
JU81 2590 cc53500 gy 0 31 Lt 03d () 48531 s 3,8 olaolB 0,5 (il w5 )3 €9 it ogud 0I5 1
P iy € gol Aotz hlowe? Jus 3T 5l 05 93 (sgu 5l 1 yitio 480 pyd sl 038y ¥ lia 5 o iy S5 Lo
wpd OlS 5 aSilioman Canl (bj9al g o> @lio )3 ol Zlgy 305 5 sl 0ds 33565 ¢ &il)] €Ly yruob> g «oolj)
oS Lol 03l 0354 ccilfo 53 s oS ol alaial K3 ol (Anbari Yazdi, 2016) casl 0 slizwl o & 55 ke yia
Gk 93 2 5l il lgiioe |y o el aSal Toles o 514zl 6351 ey (el s bjgel pol &) bl o)Ll Al Eoonse 3
Ly 5S35 3 1) (0,58 5 dbmwdsdiaw Jlgd g 550, oo 5 Cul W38 dygl; Al an Clowwd e o &S Cunild Slogun 5
§ 5 55 0 33855 1y o o3ed o) ool 5 el ST IS &y byt (i e gaira (B JSE) sl 03 sgkia o,
il ol 0908 b wld )3 qizgd 1S 05l maw i slroged €Al g Glao? (lgicds (gl cnl 2 9) (e

D9 50

(5 (CLL yd bl lgn (Sl (g, -F-D
lie cpl ol i 090 B 4 Cugh Sl plaSn (Sh g ool oy g e plete sbroged gl Sl A
9 Jyol bl 2 gy cnl b 0)L8) 5ty &S Glized 258 (L)l g odoxin 0lddl sy Jaol)y g by JUS )5 B sy
Coomd gy g vl Lolow gy e a5 Sxlil g A8 o S 0y )3 «blxe (aloaind g €oply &edior wiin selgd
el 045 gl (5% S3) 53 85 el €I e 500 (i 9t Jiols e (o534 S0 s plag] 00,5
9 bloj bolad a8 ol cnl b 2095 o0 oy Slogas i iels (e 3 9 Sl W6 15 oS 1 235U 55 o 95 0
Qlgd» 5 iedan (¢ pmmme U Ui o puund g Ly yai ol plgs 35150 g €ulS™ clacdiod o)lgd 13 1 o)l &bl 5| Juols blss
I S5 g w58 gl s | dw 148 G oply 5l ygeidy o] lislie g pwdin sl S5 p i 1y Lbjoal ]
oz JeSis dajlues (S 51 bl o5 38 1 ¢ puludl gglucie (slacidio iy ya b coud i 4y 0,5 «F oo b fubatine
1S o lo ol ool dold] 13 a8 >y Ay 0,51y waw i penne < gMS Szl g bolore pliie

9 ugly pow glad Dl @Bly M ahais ) .l oldpmmdl (§olas Ceond gy 4 48 ol (3B gl ) A alai
d?l‘“‘ Caonnd T2 L )»J M 4;9‘) Uy .)9.\.\: J&u o)5|9 }‘ua.ww ).)K i .)9.\» o) pjlﬁ 4)9]) C.Lo 93 MC 5MB’.)90$‘—
b cdio jo « bl oyl (o)l 5 ped logld) bkjluad? (SW Joxo Os 5 O1 blg 550 4 .aile b3y AQM 4
cE90om0yd widio gMSI b o ply olod dadiaw 50005 b bajlues (S Jols daig 398 puwy 0102 cauas ojlilay sled
&S iyl 4 Soym gl alaiel b o abspmy maw il a2l e ST s pls o 3 1) € blxe (alogin? K we,
(5 USE) 298 roSS 0,551y il cCanwl 0 Ba0] )|

Cou F
Wlodd Bl a5 89y @y g Jatend glaiods do ST epguyo (sbroged el )3 oadlgic €S iep bl g baojlil boglas
ol b st qsin Jgol (e LD Lobl S0l L 5 €555 oy b o3 ol 0 129 o s 0l e 58 05
S 3 oS Bgdbiso S slasidr g € Jadll st & 550 sloosed @lse ST )0 o)y CST lane (slladgiigail ]
(shigel Sl oo 514 gl 095 Sy o] sl 5 2l 4T g 29500 JS5 9 Al ly bosb IS5 4 (b
gy ol (ool gy gaimans] sl 03)9] 1y powye (slmogeds €spdy (isel g 5 Sk Al ) sue
e bl g pndypman o €D (5)B0l 5 (65D Kppoy (W5b) Bl godge dw 3 b AbS 0 g Cumsdo

S &) ol s 3 |y dliwe o g il

A | VEF Gl | YF ol byleds | Y Syl | s Jo



ko )3 blxe ylgs 09:) dlie oyl o3laisdey g, & (85 03) Cariygd 5 0,5 3 €o,S1gp pSwplS oy oo # JS5

Figure 6: steps of drawing a "Vagireh" in the "Gereh-e-Dahe-Kond" (Kond-e Do-Panj) using the method proposed in
this article (the method of citcles enclosed in key triangles).
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a= 180°-108°=72°
a=360°-(4x72°) =360°-288°=72°
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Figure 7: Mathematical argument to prove the "regularity" of the pentagon in the "Gereh-e-Dahe-Kond" and other
cases of the range of decagon-star patterns that arise based on dividing a right angle into five equal parts.
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Table 1: Results from testing two drawing methods
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Figute 8: The functionality and "generalizability" of the proposed method for drawing the "Geteh-e-Dahe-Tond"
(instead of a pentagon enclosed in circles, a five-pointed star is drawn).
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Figure 9: The functionality and "generalizability" of the proposed method for drawing the "Hasht-o-Davazdah-e-
Kond" by finding the key triangles (four triangles in this case) and the circles enclosed in them.
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Figutre 10: Some examles of students' drawings by generalizing the method proposed in the article in finding a solution
to drawing the "Hasht-o-Davazdah-e-Kond".
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