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Table 1. Some researches on subway network design problem
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Fig. 1. Catchment area of station represented by three concentric circles
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Fig. 2. Membership function of Sugeno fuzzy inference system for calculating population at-
traction coefficient
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Fig. 3. Membership function of Sugeno fuzzy inference system for calculating penalty coefficient of edge
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p= N ()
NS
NISS
= AR
T73N,2 ™)
N
5, =2 ™

ol Giagg cul ) odd gilae (3L shyelip Sl o sl

[¥] ohlen 5 939y bawgs 0ad grhae by 5l ool b g8 2 5
Phb 455 3290 blad (85 a5 55 (igns g bl oo 4y g0 LS
b 4 dog Lo (Shb bis b Cumdge i pB 35S o
s oK) dols aoslis &S Gyaw (pds 00,5 0 Mol 29590
o) Joro 4y W o] oo cdiily o B0+ 5l a8 29500 0l5its]
S5 53 dlis Jo 259y ©)losld piao S (sl 0,5 o0 Jiie 39290

Sl o 03l uL.MJ [

Juodi 9 (5l dae -€
Colus )85 youeo ATV Cumas )by olyad s (SoiS bl il o
a8l S5 bLE Lol cawl b3 Y L pgyie aSiid g mope yioghS VY

YAy

Cosl 01335 Doy gl bolas (gl 5L 350 Jobo (30055 gl (VA)
2 A ez o515 D gladls bglas 5l 5,00 Jbo L ol 50 &8
Cosl a8 glails e Dol Job R g e j2egls’ 0 85 Jli0 G

I\t

L. =222D,+0.053R, (\A)

odlaiwl b cgyio aSud Wds bolad yimgh cpl 0 4Gl @ dngi b

Sload ol aSil 93 duslie Wad o (b calisee i mb g
235 o o3kl Wiloas 1)) paass lodl &S byl sl a3 ls
(B) 4 (Suzo YV] (0) ddls (390 ywyiwd p3 Jolis b padlis o]
(sl e [YF] (S ) oSt 51,5 5 [¥V 5 YA] (1) e JLs 5 [YV]
oyl 55 48 3945 g0 odlazul (YY) JI (V) Llg, 5l la sl opl auwle
5 4545 Joleo GBS slaleS’ 5 bao,S sl S0l sy & N 9 N

sl g1y yioghS s ped Colus A

o= les - Ns +1
2N,-5



YASS B YARY docio Ve e Jlo & o)loud Y 093 ¢S ool (ol pos susi 4yl

adgl g 3lweslel 1 Jql 318
>l e

a5 ol g ya0,S Dl

s ok Jsb il ae > cu s aale
e R e e
llae e 550,510 357 ge o>l

o0 dules alold L

BRI o] U_-Av|3.i GAL@.T alols ail=e

s
e g po

2550 Joo L]
Gljl"’ salal
ESIERO

¢

¥l

ali_.a| Slasl th,.a =1....1-—L| S e

c_»-."|3‘; A 00t idr Core dsdzgi b

Y

ooty &y w2, oSN b a5 e oo
2 2 LT¥] Shi5n s

ol 905 L

Jlj" ilia R5-»—|3.| AL gotte el

A 4

BEES t!-"‘)'b ege )U

ST 2 50 ol iy e
Az o Ll Gllala thkali_.J ]

o Ll Comes 4y

adyl =l ALl

A 4

Lo S| BB i g 318

st il o o SIL UL S5

['F'] h'}i@& 3 3';)3‘! Ja...uj.'f

9% S (i (LOU ) (65,4005 Jie Jo Wig) b S

a5 odd t_‘__-nblg\_.;l.aalf._..ﬂ_t;aL«
e 2pmge claolfis] 5l Ll salols
.‘j:f—j.ealfi_.aljj.i.'k:-;_uh,."_a B J'|
guax b oo Jols bl lec 4
Dglazs S Al 0 dage o

Fig. 5. Flowchart of solution of subway network design mathematical programming model
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Table 2. Properties of Tehran subway network
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Table 3. Results of designed lines with fuzzy approach and linear objective function
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Table 5. Assessment of designed subway network
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Fig. 13. Comparison of change of network evaluation indices in each model
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