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! Shortest path problem

2 Multi-objective shortest path problem
% Bio-objective shortest path problem

* Data envelopment analysis

% Cross-efficiency evaluation

Yy


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

Ol 35;@@?54.&.\.@&{36\3 ) w4 (6 s {":SG“ ks s S goluang Al 4
@S b Sl eslizal el o LIS s o Fol S 1 OT o8 Sl IS vay ST b e o Fol S
et 03 St pled O olgtiy Bas Gl pls AL LSS baslh duas, oS s sk e Sl ———
6 S ol ol ey opl s Sns ccpl posdhe yls LIS s o 5ol S 05,5 I 5 1 slaasLs
bopsd o) 53 358 (oo dmlie 4K 5 sz e slaasli plad b eld (gl Lol s st
B s S5 dlas G @ 1y Sdadin e o Fol S e DEA 5 &8 2t 055 g 1 o5linal
oatin Ail o batls led (gl Jgd 3550 &S S FHL e (@3lgiin Je &SS 4 RSHN
23
CA Y o 335 o al)l ol oL b5l ey s DEA g pambes 55,0 Y tou )
b e (2 FelsS 035 (adeie Gl @3l S s e il e (250 il Al
e e S LI LF i 55 e oo )l ) 9 i s oy 0l S dls Jo sl (15 ey ST

(e Oy 5o 5 555 e Sla ) i = 45 4

S e 0939 ST § ablite I 35! 9 (Sldode T

bl 15 b3l 5 (Sldackie 1-F

SIS sy M Jﬁuiii,aS.gJ;;jb)a\)(DMU)\o.bﬁfm..aj.b—bn)\dlsw}w
inj(iI\,...,m) SosP b J & DMUj, j:\,...,n L;\j:@)ﬁwf—r jdbﬁ)j&:&f—i el

23 Sose k3 S w5355 5 565 Golr by S COR Jue ks 0 03l 0L, (r =1,...,5)

S
zurkyrk
Max E,, = =——
Zvikxik
i=
s
Zurkyrj
s.t Ekar;]\ <y, j=V,..,0,
zvikxlj
i=)
Vy 2., 1=),...,m,
Uy ==, I'=),...,S. (")

pidbedzwas DMU, ¢l s 5 055 omel =T 563505 0o omel = T e 5 a0 Uy s Wy 0T j3 a8

! Decision making unit
Yy


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

S
Max E,, = Zurkyrk

s m
st D) Uy, —ZViqu <o j=VeN,

= =

Vi 2. 1=),...,m,

Uy 2o, I=),...,S. (v)
Vi(i=1,.,M) a6 g02e DMU 8 555 o1 21,00 DMU 1S 5Ll 05 57 Jasein s (Y) Jute
Spdy s oL Sl 08 ;w,)ﬂﬂ Sy ly o s 3 U (r=Y.,8) 5 635,55 sadss jl
355 &Gl () Js ang ol ST w8 DMU, S j5b 4 .cl K 5 Jio o L8 Ll
YAl & 0l o DEA @) 55 iy Sl gl 5 dalys G Soygo il b 55 5 € =) gm

3 ga5 x| o
25 Doye 4 s Sl DMU, 6l (Y) Jis Lo 5 &S a5 4 <y DMU, UL
.ssjfda dlen

s *
z : u rk yrk
r=\

=S\ K=,

Zv*ikxik
i=

3 &Se &5 50 4 DMU, ol LIS Slaal .l (Y) Jia 51 ol g 5105 Kb () o

E

Syh s Ey(k=),0,0)
_ n
E;= ZEkj
k=)

i3 s a5 1) Sl 25 Dy g 0 ST (o) il o S [P4] 00 87 5 s S !

iurk( i yrj)

Max(Min) E,, =S

\
n

m n
zvik( z Xij)
i=\ =)=k
S m
S.t. zurkyrk - E;kzvikxik =
r=\ i=\

S m
Zurkyrj _Zvikxij <o j=V.n, j2k,
r=\ i=)

Vi 2. i=),...,m
Uy = F=),00,5, (v)
a3 e DL 1 (1) Jts st 3 (F) e .ol DMIU, (613 (V) Jts 4 Ol By 0T 53 8

Y¥


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

Max(Min) E,, :Zs:urk( Zn: yrj)

r= =\, j=k

s.t. ivik( Zn: Xi) =\,

i=) j=)j=k
S m
E, =
zurkyrk - kkzvikxik =
r=\ i=)

S m
Zurkyrj _Zvikxij S", J:\,...,n, Jik,
r=\ i=\
Vi 2., 1=),..,m,
Uy 2. I=),..,S. ()
Ol 4 ol o w1l sl 4 5B glacos 058 cablize 1S slaajlul 1S 8 Sk ) ol
Al dTod) abli Olsie 4 ) (38,8 i s bty 5 Ol b pmn L [F2] 51,500a 5 oSS e
(LK 5 U slade AT\ b 5 s e 313 Am g Uy p S 5 s Je (sl
cdte 5 a8 L[FY] 58 o CCR LIS 4 ) 5 JTe) b LT 3 45 L5 ges 4yl gladde
S oS Gty wblize 1S 551 sl 4 5B ks Joe iz (o gllasl 5 5 (S05 5 3 357 0
sl el gt 4 g6 Oolual [FY] SUe Clbgls cpimmen sl 03505 alyl Cogllasl o5 5 L
O,“Jf}ug);u:j,J@QL;T;\;}.:An:.m411,\‘,\;“,6.;j;&\)go\k&“fu@&@ublj
‘_g\.b)'\:ln‘:\.:ml:u‘_g\ﬁbdﬁsbﬁjﬁjj)ﬁ[)‘jdng@lfs‘}{@&d\b‘cﬁfsaoéu;m\(f)
o bdbe ple oSS w0 1l BB calin opl 5o ealgiin S, Bl 02 500 )54 barls dbli LK
Sl o
Sy ekiitd g ablime LIS Sljad 5ls p o8 Sl ool dblie o1 U5 oy 0 K e
Sl ol ok sl SIS Gl by 5 S ol 5 sl [FF]BL 5150 ol S sDMU
L oL Olse 4 L DMU (5 8 Lo 5 b ls (3L 4 i 1 ewnlin oSS 4 [F0 FF] lin 53 45 4 g
[?V] gfu‘)&"’hﬁﬁﬁ S 0l 4?.‘)‘ LOJ;M LSL“'X"‘) déu.'.‘.o &bg Qbyjb\.’v'_,:c 8) st.: cd-\.a
Ll Aidu a3 ) b DMU aes sblize 1) Sljed odie dir o b o7 sl alyl oz S
Jdu,gw\&gb&w}”ﬁ,ﬁﬂJ,umgwgmq\)\g[fA] Ob ol 5 SUe Clbsls
oLl galed A5 (6l utadiz ali G s ST 5 5L pblie IS slajlael I (glas gazes
3 S e 55 Mg LaS Wy 4l e Jue &K aalsl s OT Lsls slgie s1L cblize ol
39T Cewsas |y lads| g 5 (bl b slaslaal 51l 5 ¢SS 5 e dal = 36 s DMU

Yo


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

e 039 Sy (Sldockio Y-¥

5 da) w5 ke [F] 0L 5 S8 by 5L sl 6l oS ke G0y 4o sees ok
e LT G b 51 & ol oS gl Slidiow cpl 5 Cods cadds ob 4 .ts LSS [00] 01,5
@ awlin 5 aabe 4 Cond 5 AT G s 5 5 62008 Slaerls K a6l 055 K
&y e 0 gn S Aail ST IS (Glat g il 45T 5 5 ol a5 o818 e ey at
o) eSS 4 T o s 4 LIS Gladl (ol 0y 51 (S mi a8 sazme DEA ) sz Jie &K oS
Sl Sobre 3 ul (855 45 355 00 S a3 S (68 mna doly a (sl S e G0
Gl ol ar g S cladle 53 &5 e 0S5 fad s o sa 53 G g el ubad)
5 Aaliiler Wl sy ol od wl)l €l ol 53 e (sl gy b SSUS S 5 oS
335355 dunlous badorlg &5 2hin (G0 5 48 sazme ¢S G g Jor b a8 sl iyl i, [DV] 0,0
5 ol g 65 JalS gy e L s e uas DI Gladels sl a5 S eSS b Sl
5SS roman 358 o dalonn OIS s 80 lke ¢y ol 3l eslil b oS s a1l [Y] 01
LSy e olest oSl 6,.5@..@ Gty 4 bosls by Jou 8 &5 ol S50 [0F] ol K
b A8 Ol b g paby 68 6 s ol o sl ctns oo 1 21T polie s sl
Qaﬁﬁfwéub‘)%{&|ﬁ S i 559 ol eSS Tl [OF] 0, 5 (60 el Lilonls slgii
2l s G sl gl L LIS o3Il S5 oSt gla0js ol 5l eslizal b 5 LT o s
S e LIS ey unasy skt 4 [00] OLKen 5 sole s o (e, adsly L1 oIl
S oalizal b la0js o5 mie 40 samme cla o gy ol 55 . Llosls alyl Ll 5 2he 45 ez und Cogr o3l
5,5 5 Dol Ol o gy Sl olems OV 355 o Joole baesls id g low s ikl gladus =.
[05] 4 5 5 50 e 05 &5 2 40 gazmn (Dllone 3 b0 s ples 051> s 5 D5 038
Sy bads g SN Last 1 dlols s b oS 5,5 wlyl e o657 2o 035 48 sazme 03,81 ot shite 4
WEL e ) CJ.:» @ oT ol Jo ..,\.‘56» pleze )i.l.kgi

Min ) (A +A))
jeE

S
0
2 Yl +AS
r=\

C |
Do XgVi A
i=

A;’Zo, jeE,

s.t. =), jeE,

A; >., jeE,
V,2g>., 1=),...,M,
U >g>- =),..,5S. )

Y#


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

e gome L E W.m@\bt@l;gaw&jwwﬁ%qulj )A(} of 45 &
Skt Cose w Olge Ay =ATHAS 55 3L, G Jde il s 65 6 slads] s ann
o g

Min A" =) A,

jeE

s m
s.t. Zy,ju,—ZXijvi +A; =-, jeE,

= =

V,2€e>., I =),...,m,

U, 2>, I=\,..,5. ()
035 S5 KaS w ol (i b s o 50l S8 (8L Hshte 4 2, 5 alyl sl e ol 5o
35S fhe O35 ey 3 ek 4l sladde ile 5101 oo pmrled on o3zl &Ky 5 o b 5l S 2

gty

gt 0y 0L Wluo 9 (Sldoio ¥

PN P TIR

A s sama S 53 355 0 SN pls s peme N 0T 53 7 0,8 551, G=(N,A ) s
COTADR 5 e b o F 1 o 6 a5 sl £ 555 (1 ]) 5L e
J5008 o i aza b 5 a2l (0, ) s dsb Kb Wl 0 € S o i 1) €y litia (i) L2 o
b e 2 i3 03,15 3y Callten s iy S8 65 55 2T 5 sl 0 8 o LS 55 e Ol 1,
a;v_{\{ﬂma;a\s;mﬁ‘?sa Db o dmbe Ll Gl s ol 4 aS Slaasls laaja o

b D €y ks il gl 1l S ol ol sl Cosay a0 3 olgids 0 8 93 o 1) aua
(i,)eA

¢ Zij:\;‘@"iu:*li)-’)‘-’-’ﬁﬁﬂ)° (I,J) 4>'Li,4§.u.au.a olas Zij J,:a.:.or.:.f@g,a_l}ﬁ
oS Wl By Je 5 dal i s 3 a5 ls opl Zy=o BN 55505 350 g e 55 (i, ]) e5ls

338 20k 25 Cose aNEY oS o s

Min Z = ii(imh _Zslurdiri)zij = ii(fu)zn

=i = = i
Yy, =)

st. > z,— > Zy=1, ie{\n}

{ili. j)eA} {KI(k.i)eA} ~y i=n

z, e 1 V(0 ) e A v)

Yv


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

é%&ww;oﬁgf dlo Y-V
ails Se>9 LS?'}J’.')L;J)J) U‘i‘}“‘?'&“:’dgi)b buﬁé‘f C..w‘uga.a@.;\} JiL“"" )\ szl:‘.“'“‘. BE
ol (L)) ls n pshte 58 bas sdadis dlas &K 4 LU (V) Jis 050 68 1 53 . LiL
4;45“;.«-'\(@jﬁ))yw}&Sj(&)))j)‘\gﬁw}AtLg\)\ss\fﬁjzf@jb)bDMU &d‘},&
Con ol 4l g TS slyls als a cplply i o ol 0Lz (A0 0%) 5 (€l €Y) b5
0 A S Sosk il STo 86 Usle 8 Sl apa o eS 5 55w e b s F0b ST 8L

g0 Jom iy h atin 93 g o ST b s B ST05 STIy

Min Z=3 > ciz;—>.2.diz,

= = =i
Yy, =)

s.t. Z Zij— Z Zi=4+ le{\n}
GiDeAY  {Ki(ki)eAY \ion

Zij e{”1\}’ V(l,J)EA (A)
b o g 5058 8 (6l 1y s by (s idw 53 5 aelsl )3 .Gl VSTSS VSIS T () Jue s

pmles o ol ol g3 S8 K (slae B o 55 48 ain 5350 ey S

BABNS o (93 Jo6eS Wl > £

c e DEA I pealin (6,880 b Suadkir e o 5ol S e o sl iy 53 25w ol 3
ot S b s o 70l S cablite 57 o3Il S eslinul b 4T o8 o slgiig 1y (g, Inl 53 35 o
AU Bl g oS e (sla0ss ST aSS L K (s e 3557 o Lty 5 258 O s
el alyl AT o8 dsle 8 Sl el gl b &S 3 LIS S5k s

éblﬁh@')lqud’blfwﬁalgwwjosfﬁk\—i
‘_g‘jV.:sdﬂaJLﬁ.w‘CELE;'.»&\)K‘S’L:})‘J‘L)))‘c&‘)gﬂfubﬁwa;au;db;w&‘j
Ly pblize 2L Sl By A8 e 08 4 (F) Jus s ls pa ablize L Slel acalons

M@wbu\)n o;\:\ o;w‘)gwdjaU;ﬁ)JMcJJ:L(i,J)bL&M

YA


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

Minz= > EZJ
ij

(i.j)eA
Y, i=\

st. > z,— Y Zgy=4- ie{in}

UGDeAr  LK(kDeAY ~\ i=n
z; {0} V(@ j) e A ()
=S Sl gl w el (1 ) la s obiob s S Oles 8 B 51015 0 5 550 a5
DMU 0l 4 s laasla 1 (6l ¢ obsls s glbajlasl 51 anlizul b .5 sai oslizal bl =S
e a0 3 mﬁ\ﬁ&j‘_;blf&h&u&:ﬁ43)55&.55)}194{4?5:3)53&}&@045@1)\5&&

L5 s S (Gla s Ol 5 4 CaliBes s i Sl S

zZ.
035y Jlis 4 () Je ol 2= D) E=Ii 0350 ot S3lgidy JBpy a7 T
(i,J)eA ij

i oy S Jals oS Glaigs s (1) Ja &7 me pls 3 g dal g S Z =0 oy i b ool
\ -

Q) Jbo ctier W Zy s s = da b 5o O 505 Cob 51 sysT el Cawsay |y il S
i

90 ek el i 53 oS b0l 3 ged el e ) GSen (2T e STe b s 0 5068

b Somme 8L 5 OT 55 105 g 5 S 0k 0315 0.8 53 o s o 5ol S s 4 ol [¥F] 55 (oolgrin

s & [¥8] 5 eds alyl Jigy &S T esgms o s opl o e ol il o LIS Olsee o 2i

Lo slaclm ooy opl 5l eslisal b ol Zy €60 }OT s o8 Z €;Z;j 03305 pas S e
(i.)eA

bl g e 02 5065 g [FF] da 5 0l s s > et 433 8 o M5 Zy =Y (it
o il ods 43 8 5 )3 b elde 033l 5L a ablite g8 dnnlons 53 &l S3a Y
el s 4 Vsens DEA 555 Cospions gladie el e plie 4 033b (B35 8 Sl bl Ol
0303 s 5 35 5m Cal 53 [OA V] (Sladlie )3) s oo doke Db SAE3 b 5 ite ablize oIS Slasl Asle
D15 or 0055 e IS S50 51 (68 sl Sl iin el 4 035L ool 3 g5 Doy g 3 ] (ol 0

.3 g05 oslatsl LaassLs déu;'.o &bl{ o 51l dowloes S [OQ] BEREE-EY u;j) 3

S gulo 0939 S0 3 HIT gmnn g Joligs o8l Y-£
g bl S asia 5 gl VL b s o 5ol Sl 556 L3 S alyl 0—F),s S Q) Je
(s Candty |y 4Bl mes 5 e 0 o6 s 1 DT Sk s Lz (4) e 70T 5 e Slehgead

V:S@}%G;))CS‘MQ))CW}DEA“de‘):&}w@@‘OMO%.&\J‘

Y4


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

b Gt 0270655 s o) 02 oen 33 8 (0 et LS 5L e o 5ol ST OT S ealinl b o
AL et Ly oles U35 5590 4 0l on Ssb 1) 38 pesin 3 35 oy ST

iS5 b0ben 13 ged a3lizal | i 5 Kl eSS 51 015 o (A) e 1 S5k dige Ol L st 4
Grotaly s &G 5Lk At Sl 03,51 Casa @l (Ssline o Sl Sl i) pils o0
15 03505 S 3 1 oS bl on Teks 13055 e ST dla iy ol S (S il 3 s bl
w1y Glsd Buda ¢S5 dlus (Coda b Ol 4 0T jledd ls0js CM&Q‘;&;#,”@M
b s o305 ols ol s &S5 s &5 oS 5 s a0 1y (A) Jole cSUST ) eS8 @4 b 53 s o
Olgsr i de Jom b 5o [F10] oS Iy (V) Jabe 62 LS 5104 Sl eSS sy el 2B 0T
ol L S 6l LT Sk s o Fob S

Min Z= ivl (iiczjzij) _iur(iid;jzij

= i r = i
Yy, =)

st. Y z;— > Z,=4- ie{in}

{il(i, )eA} {KI(k.i)eA} ~y i=n

z, e {0 V(i) e A ()

g ) Doz 4 OlS s 1y B8 e

Min Z = ii(ivlclj _Zs:urdiri)zij = ii(fu)zu

=i = = i
Yy, =)

st. > z,— > Zg=1, ie{\n}

{il(i. Ay {ki(k.i)eA} -y, i=n

z; {oih V(i) €A (1)
Sl 65 ON) due 1 Gs Ol 2 0N e Sl Olgie 0 U V> 55 o505
SW e Ol55 0 (V) Jle 5> Calides g0y OBl b cpl oy 5 dal i (A) Jue (6 85154 age
A bad g0 ool 4 s QIJ'.:.aJiJLﬁ V) 5 U sbadss Cads 50,57 Casa |y Sslis 5150
Gooe) 08 oes e 31 Laadl s 516K a Smnl 350 55 GBI ST 5 dibl oo bs s 51 5
Js 3550 055 BL skte 4 Soygopl b 53 35e5 355 ddbe 53 15 OT Ol oo bl s o
33054 Sasb & S o 3 DMU S Olse 4 ) (i ]) s pa oSt slaas s ples o1
03 S ke 055 ST ) 03limal b s LBl 35 5 4 slrad e 5 4 0T Gl S
S e ST ) den (oL 5 035 sl aled U 58 3550 5 ol 57 355 50 oy o DEA

S S Gl Sis s Sl dadaly &S ST Gl Sis Ll5 e Al Sl & @5 53 pmle dmls

! Scalarization techniques
2 Sum weighted


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

4.:‘)‘ l) J.’.) Ju\.o 6(9) d.«\.ﬁ )‘ OJU.LA‘ \J )K U’L‘ LS‘J" b}.&w obu.lwl c.\.f M;LA Qlﬁfa.é ‘) Lhé:-uv LSALQJ
NAJGA

Min ivICI —iu,Dr
1= r=\

t S
st Y ve -y udi <. i, j=)..n,
1= r=\
u, g, r=»..,5s,
vV, 2¢g, | =)t (1)
5L e a5 L s @);M,&io\y@,\;)u,lgwﬁ6&u6urw (OY) Jde s
B3 Doke 4338 o slona 03 8 e Glaas s ST G slaaid o paz Sl (29 8 Ul ol (slaaid o

N :C.=anict e ol et s o - | a0 65 5 e €

i= j=)

n n
@S 038 oy Slo 3 e Soula 15 52D, =303 A i el el plas s g ol T kil
i= j=
G S i b8 A8l Lol 15 0,8 pl 5o a8 el (1SS 8 &S G 4 Sl 2 S sl
S 538 o teloes G168 4 (U yeeey Uy Vg VL) S35 13,0 c0Y) Jie o b s 3 .S S

b 15l e S LS 0T ¢SS o

Sous Jo o

'Vi)";&g_s‘ LaQT‘_gLnC,i}A Ol 9 algin sladde @J..':.Sgc‘_g.s.u« Je 93 > g alylb Zw ol s
il s i 93 o) o 2Vt 0) a5 O Sl b sy 5 WlST S ) JUe
A e s et ls Olsie a1y o 8 516 on by e 5 08 S Olsie 4 ) ed p a)ls 3y
$3305 4w S)13 &S a8 Sl 3 pe L VY WK ) 3 etn o) IS 53 ST b0kes 0 S s
o2l Yy 5 Alee Sulbs ) (s 00 s Consmaipn X5 &5 Jeom i 5a X el 93 o ol X))
St g e O 3550 485 55 s ) 0158 4 s g DLty e it (s
@ dow Hldis oS ol LSl (6,508 gasl Ol G115 s &S Sl 0T eliasOlis Sbslas anw
b e 51 Cals) Ol U5 oo sl b b cpmman 580 85 55 55 Y, s 5 Ol
55 Y i (b0 g ol 0daT Y g 53 e opl (5l o s 5 5 agagys polie 33 8 s Ol pless
by oliie 5 dblize L1 slajlael CCR L1, 9] by ok al)l o) nslie Kb ewj 4

..\.L:....a(dff.{:..adj}MMQabT@:@(\')JMJMCU%IF)

A


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

ST u...?leA{J:ﬁf‘_;ha;l:.\ J’u\?

J e X\ X\’ XT y\ yY
Yoy oy Yo v 4 /00A «/OVA
Y v f YA \id A /BN RV

Y Yoy fYY ¥\ Voo /82X +/FF4
fF o rooa M \& 4 /A /01
O Yo F ¥ \$ IARYIaT C/YEY
¥ oyoyr Y Y4 W a/5ay CIAYY
YV yo s Yo YN e /YN
A fos YWY b /90 < /ROF
4 fy T Y VAT NS
Vo a—o vy FFF O 9¥ F /A </AYD
LR S S o L R 1 VALY Atd!
\Y sy FFF F 7 APV /AYY

AV Obe s n 6 e G S e I KB

* = - - . * * * A
X =- r—i)‘-’ Na) sl alila s X, =) X, =) X, =) .V.i)b Q) Je J= L

1338 (o0 adda p5 Sy pe 4 2L oS bl e 0 Fol S ol

V> Y —>Ff>Y
.njfu.eyl:-g\f-&:uaLi_é.sc(\Y)Jv\.aJ:-L:.v.’fd\ﬁidbngjbtg:%p:uij)dl:-

M&‘Mb@&bgﬁf‘-‘t{wCﬁfbu;gd‘—jﬁjw‘d)‘ui)‘)j‘h'\-"‘-@)‘-{w'*’ﬁ:ﬁ))

SM‘QJAWjJ}Mﬁ;ubwd_;a\:;ww\gcﬁwwu‘kd‘wﬁblfj\)\.i

VY > F >85>V

VDYDY >0V

Yy

23S 4y ol gy s 53 oS e3linal S Jlie - (s [¥9] 55 e wll 55, 51 ST 3 b

Bshe M5


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

S50 s S 536 claas s (gl [¥9] 53 0 (oL ST Jgl ol Canl pl 4S5 55 byl o

4o g VY Satla 8 o o ¥ Jgpidr 53T 0 gt 518 5 5b0lea o p5 L el o (s 52Le5 G

Llodd u"f""’ bl{ Q\j.&

Vbe & Lbgse bV 9o

J et i E; EJ f;

\ Yy > ¥ ) Jvs [74¥4 YD
Y vof /av /ay < [ASFY YO ux
¥ Yy o ¥ ) Jve Ve AR
£ RENN \ \ VAT v
1 Yo F \ \ Ay oJeavy
4 Yo \ /ag IAYD. D
% (s AT ) JAYSA YA o
A £ ) ) «[AAVF R
q £y \ \ VALY VAR N

Olge VU gla,gd o Caliles s 95 YF] 5o oolgiis ) Sl eslainl L oS sl Cle e &

.M@fadb\ajbﬁ [Y’?] bjoM@j%&\Awng¢ja4&@lo%.\f@ﬂbl{w

wlyl oy a8 55 s Ol5 oo ol ol sl 0,5 F Jols (1) Juo Lams 5 0l b o digy oot 45 Il o

b s SC 3L (55 2 68 555 e hg) S a0 S 3 S a5 (B e 1) s o 50U ST[FF] s e
Wl 5 ilain o Sy SIS s STl b s o 506587 8L oS 5 il 1S e ST
Y s 510 O 53 & ysboben (Sl plbages WE o Kl LE] 0l (1) Jaa 55 3 b S

VY >F >V

VoY > FoV

oles o M

Wl S SIS s g 5058 A5 53 pblize 1S G5 e 2 Sl 4 )
s S WL 1as el 1y Y JSKs 51 S sboles ., 5 s 1y ol 0T [19] L3 &8 St Y Jlio

U 5 s m 0en @ 2 YL L e 0 50l ST 03,87 Iy el o o1 () 455 YA 5 ()
Jod 5o eeslgiy Sy 9 9 [¥#] 53 eds 4l 5 x3) ¢SS 4 Jla o J= o) Jeel @Lﬂ Ll Olal )

oRia ) gt by (e Jia ol o b o gad sdalie 015 oo [PF] 53 ST b0k Ll oaT ¥

rr

'JJJ?LSA


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21]

(51,288,0.7)

67 92

Waesls i gy s 51 o3lial L btaiin eus 0 50l5 s e Jom (3 5 Slle bl

1195,1039.0.81)

DI85 52 13 (S 5 (3 g0 (Sl oV S0

38 i € Olgrol STl € Oldan =0y € pas < Olg ¢ il <y < 500

Oy €= 0l ST 4= <=l = byl < gl < sl

bf.\.ﬁ‘fﬂ)C)Jy4.:J«a\:—wcdb%djlu&)))|oamﬂ‘é‘))b‘5dbd|6|j(§)d-u&>\.v

Ll g5 Sy g0

Ol €= 5 5 4= Ol ¢ p g d €= Oy < 5,5

() dae Jo b (salgidy 33 hs) SRS @ 0 jadnlin s
Ol 34— Ol S5 54— 0l g ps 33 € Olasi) € 3 5

P €ij E; f
PR YA A% S
Ol 52,5 AN A ey
oy Ol Y APVO v
Oldea— 0l 3 Yird CVEYY AL
Ol Vil Vi /e
Sy A AV A

Y


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

Olgaol 958 /Y /AAAA YRy
O cpsf VY WALE! s
Olg-s3 Y /1040 ey
ol /¥0 < /FY40 Vg
R{JFE e /4 +/1VA¥F J/aaYY
S0l e /Y /A [VARRA
Olgiok-0l g IYE Y ¥
ST olden /08 < /OVFO VERRN
5 S gimOlden /Yy ARYQ' AR 4
Olgaol-eST| ¥is ¥y s
i 0lgasl AL /Y /e FY
Tl 5l YN /Y00 VAR 14
ol 1l AL C/VFOY AR 4y
Sp b /Y < /Y040 /Py
Olal-35 A /eAYY AR
ol S5 Wats AT vy
ol -l S N AWV ARY-L
ool S A VAYNA o/ee0)
s ol 0 F /044 Ny
Tl s Yy /YA VORAL
38 bl ) Y SAY /00y
5,8 i Olghao! \ +/444) .
Oldal wlsyds /WY JAYYA oY

33,08 o 5 0 L YF] ek wlyl gy 5l ol s (sl otalie 5 = S Hsboles

S oslizal b ol by k508 oo 450 5 F 5l 5 @ salgii has 53 A 5l edeT Cowsy (1o s oS U
03 50T o s [YF] 30 @Iyl 3a5 b s lie 53 (650658 (Sla s cdllin pl 53 (3lgiin sl s
55 5 5 S s 2 50655 03,5 Iy w536 [P9] (olgniy ) 4l O SOl Jtie il
2 FosS 05,5 My (ol a8 J 55 il o 2 o STl b (6 e 03,57 1y 555 2 S0 (2
sdalin o 5 b0len K3 b 5Bl gr OB} 5 52,5 5 93 G 4258 (2708 5 3 gm (e b e
ol e Oy ol 3005 i o8 5 gttt Jol o) b amlin 53 a3 i) 3l Jrol s 358 o0

.Jﬁ@OJ‘JW‘L&&L@&w‘u'cdgq.awCﬁ‘;au;jaﬁeg&ﬁldljccjbui}))bg

Yo


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

S 5 4omi
L;,\:N.J;gg,ng.mp@wyaﬁ_‘sb\n@@;\@uﬁﬂw;au;dw@\,&wﬁ
s bl 3)lpe 48 ol 53 2pd 0 8 i )3 i a (sl Calte ailse pdiz 15 il
w35 all ) 53 dlis cpl 53 35h e3ls 5 ek s Feb S s ES 4 s el
b Cdde 5o oph g oslinal el o Slael el sl 4 dbline LT LSO sl ey 03 S
o 5 1) dadinr e FolS lan (a3 s ja ablie 1S Ll 6K
O 03 S Ul b s epblise ol oLl Dpl 4 a5 L oS e i S &S (5 lmdgs
L) 2 o2 b s o FobS (53 e Jde o 5Ble 15 15 4Kt &5 55 ol 05 93 o pes 0 202
2 egblize GUT 50 sy 3l eslinel b bhas s jlael cpouns 5kt 4 S o Jadetis 505 5 oS 55 o
B sshte 4 &S ke 035 SIS 3l pss B 5 33 8 or mglie & 55 3 g go Slaest L ples b Ll
O ¢SS 4 oo oaliel (ST o STl 1) aen oL 5 Bl bt le poled sl S G5 Sl
© 1 oleiy S U5 (ST Bt 53 oS o paia |y sl LI SLL s o el S

5y 4 a0l e b s B s e il o )3 alie b

&b

[1] Chen, J., Lu, F. (2005). Implementation and evaluation of the shortest path labeling algorithms in
transportation networks. Journal of Image and Graphics, 10 (9), 1134-1138.

[2] Van Mieghem, P., Kuipers, F. A. (2004). Concepts of exact QOS routing algorithms. IEEE/ACM
Transactions on networking, 12 (5), 851-864.

[3] Gao, Q., Luo, J. Z. (2004). A tabu-search-based fast QOS multicast routing optimal algorithm. Journal
of Software, 15 (12), 1877-1884.

[4] Bellman, R. (1958). On a routing problem, Quarterly of Applied Mathematics, 16 (1), 87-90.

[5] Dijkstra, E. W. (1959). A note on two problems in connexion with graphs. Numerische Mathematic, 1,
269-271.

[6] Dreyfu, S. E. (1969). An appraisal of some shortest-path algorithms. Operations Research, 17, 395-
412.

[7] Ahuja, R. K., Magnanti, T. L., Orlin, J. B. (1993). Network flows: theory, algorithms, and
applications. New Jersey: Rentice-Hall.

[8] Bazaraa, M. S., Jarvis, J. J., Sherali, H. D. (2011). Linear programming and network flows. John
Wiley & Sons.

[9] Magzhan, K., Jani, H. M. (2013). A review and evaluations of shortest path algorithms. International
Journal of Scientific & Technology Research, 2 (6), 99-104.

[10] Aneja, Y. P., Nair, K. P. (1979). Bicriteria transportation problem. Management Science, 25(1), 73-
78.

[11] Climaco, J. C. N., Martins, E. Q. V. (1982). A bicriterion shortest path algorithm. European Journal
of Operational Research, 11 (4), 399-404.

[12] Henig, M. 1. (1986). The shortest path problem with two objective functions. European Journal of
Operational Research, 25 (2), 281-291.

[13] Chin, S., Cheng, P. (1989). Bicriterion routing scheme for nuclear spent fuel transportation.
Transportation Research Record, 1245, 60-64.

! Transportation
2 Cost flow

\id


http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

YV YA Q) PA OT o )8 53 Sllas 3 G aloes

[14] Current, J. R., Revelle, C. S., Cohon, J. L. (1990). An interactive approach to identify the best
compromise solution for two objective shortest path problems. Computers & Operations Research,
17 (2), 187-198.

[15] Goldfarb, D., Jin, Z. (1999). An o (nm)-time network simplex algorithm for the shortest path
problem. Operations Research, 47 (3), 445-448.

[16] Gen, M., Lin, L. (2004). Multi-objective genetic algorithm for solving network design problem. In
20th Fuzzy Systems Symposium, Kitakyushu, Japan.

[17] Skriver, A. J. (2000). A classification of bicriterion shortest path (bsp) algorithms. Asia-Pacific
Journal of Operational Research, 17 (2), 199-212.

[18] Raith, A., Ehrgott, M. (2009). A comparison of solution strategies for biobjective shortest path
problems. Computers & Operations Research, 36 (4), 1299-1331.

[19] Coutinho-Rodrigues, J. M., Climaco, J., Current, J. R. (1999). An interactive bi-objective shortest
path approach: searching for unsupported nondominated solutions. Computers & Operations
Research, 26 (8), 789-798.

[20] Granat, J., Guerriero, F. (2003). The interactive analysis of the multicriteria shortest path problem by
the reference point method. European Journal of Operational Research, 151 (1), 103-118.

[21] Guerriero, F., Musmanno, R. (2001). Label correcting methods to solve multicriteria shortest path
problems. Journal of Optimization Theory and Applications, 111 (3), 589-613.

[22] Muller-Hannemann, M., Weihe, K. (2001). Pareto shortest paths is often feasible in practice. In
International Workshop on Algorithm Engineering, pp. 185-197, Berlin: Springer.

[23] Gandibleux, X., Beugnies, F., Randriamasy, S. (2006). Martins' algorithm revisited for multi-
objective shortest path problems with a max-min cost function. 40R: A Quarterly Journal of
Operations Research, 4 (1), 47-59.

[24] Hansen, P. (1980). Bi-criterion path problems. In Multiple criteria decision making theory and
application, pp. 109-127, Berlin: Springer.

[25] Warburton, A. (1987). Approximation of Pareto optima in multiple-objective, shortest path
problems. Operations Research, 35 (1), 70-79.

[26] Tsaggouris, G., Zaroliagis, C. (2009). Multiobjective optimization: Improved FPTAS for shortest
paths and non-linear objectives with applications. Theory of Computing Systems, 45 (1), 162-186.

[27] Zitzler, E., Thiele, L. (1999). Multi-objective evolutionary algorithms: a comparative case study and
the strength Pareto approach. IEEE Transactions on Evolutionary Computation, 3 (4), 257-271.

[28] Coello, C. A. (2000). An updated survey of GA-based multi-objective optimization techniques.
ACM Computing Surveys (CSUR), 32 (2), 109-143.

[29] Deb, K. (2011). Multi-objective optimisation using evolutionary algorithms: an introduction. In
Multi-objective evolutionary optimisation for product design and manufacturing, pp. 3-34, London:
Springer.

[30] Safari, S., Zaferanieh, M., Abareshi, M., Rahimi, E. I. (2019). The Lagrangian relaxation method for
the shortest path problem considering transportation plans and budgetary constraint. Journal of
Operational Research and its Applications, 16 (2), 39-57.

[31] Ulungu, E., Teghem, J. (1991). Multi-objective shortest path problem: A survey. In Proceedings of
the International Workshop on Multi-criteria Decision Making: Methods Algorithms Applications at
Liblice, Czechoslovakia, pp. 176-188.

[32] Current, J., Marsh, M. (1993). Multi-objective transportation network design and routing problems:
Taxonomy and annotation. European Journal of Operational Research, 65 (1), 4-19.

[33] Pangilinan, J. M. A., Janssens, G. K. (2007). Evolutionary algorithms for the multiobjective shortest
path problem. World Academy of Science, Engineering and Technology, 25, 205-210.

[34] Charnes, A., Cooper, W. W., Rhodes, E. (1978). Measuring the efficiency of decision making units.
European Journal of Operational Research. 2 (6), 429-444.

[35] Banker, R. D., Charnes, A., Cooper, W. W. (1984). Some models for estimating technical and scale
inefficiencies in data envelopment analysis. Management Science, 30, 1078-1092.

[36] Amirteimoori, A. (2012). An extended shortest path problem: A data envelopment analysis. Applied
Mathematics Letters, 25, 1839-1843.

[37] Sexton, T. R., Silkman, R. H., Hogan, A. J. (1986). Data envelopment analysis: Critique and
extensions. New Directions for Program Evaluation, 32, 73-105.

[38] Cooper, W. W., Seiford, L. M., Tone, K. (2007). Data Envelopment Analysis: a comprehensive text
with models, applications, references and DEA-solver software (2th Ed.). Berlin: Springer.

[39] Doyle, J. R., Green, R. H. (1994). Efficiency and cross-efficiency in DEA: derivations, meanings and
uses. Journal of the Operational Research Society, 45, 567-578.

v


https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.22517286.2021.18.1.4.7 ]

[ DOI: 10.52547/jamlu.18.1.21 ]

Losls i g Jdow 5l eslanal b dbdadir s o Job S dllas o (g3 5 SUle Cdbgls

[40] Liang, L., Wu, J., Cook, W. D., Zhu, J. (2008). Alternative secondary goals in DEA cross-efficiency
evaluation. International Journal of Production Economics, 113 (2), 1025-1030.

[41] Wang, Y. M., Chin, K. S. (2010). Some alternative models for DEA cross-efficiency evaluation.
International Journal of Production Economics, 128 (1), 332-338.

[42] Karimi, B., Khorram, E. (2016). Presenting a secondary goal to evaluate the cross efficiency DEA
with undesirable output. Journal of Operational Research and its Applications, 13 (1), 85-95.

[43] Davtalab-Olyaie, M. (2019). A secondary goal in DEA cross-efficiency evaluation: A “one home run
is much better than two doubles” criterion. Journal of the Operational Research Society, 70 (5), 807-
816.

[44] Wu, J., Sun, J., Zha, Y., Liang L. (2011). Ranking approach of cross-efficiency based on improved
TOPSIS technique. Journal of Systems Engineering and Electronics, 22 (4), 604-608.

[45] Wu, J., Liang, L., Yang, F. (2009). Determination of weights for the ultimate cross efficiency using
Shapley value in cooperative game. Expert Systems with Applications, 36 (1), 872-876.

[46] Liang, L., Wu, J., Cook, W.D., Zhu, J. (2008). The DEA Game Cross-Efficiency Model and Its Nash
Equilibrium. Operations Research, 56 (5), 1278-1288.

[47] Wu, J., Chu, J., Sun, J., Zhu, Q. (2016). DEA cross-efficiency evaluation based on Pareto
improvement. European Journal of Operational Research, 248 (2), 571-579.

[48] Davtalab-Olyaie, M., Asgharian, M. (2021). On Pareto-optimality in the cross-efficiency evaluation.
European Journal of Operational Research, 288 (1), 247-257.

[49] Cook, W. D., Roll, Y., Kazakov, A. (1990). A DEA model for measuring the relative efficiency of
highway maintenance patrols. INFOR: Information Systems and Operational Research, 28 (2), 113-
124.

[50] Roll, Y., Cook, W. D., Golany, B. (1991). Controlling factor weights in data envelopment analysis.
IlE Transactions, 23 (1), 2-9.

[51] Jahanshahloo, G. R., Memariani, A., Lotfi, F. H., Rezai, H. Z. (2005). A note on some of DEA
models and finding efficiency and complete ranking using common set of weights. Applied
Mathematics and Computation, 166 (2), 265-281.

[52] Saati, S. (2008). Determining a common set of weights in DEA by solving a linear programming.
Journal of Industrial Engineering, International, 4 (6), 51-56.

[53] Makuei, A., Alinezhad, A., KIANI, M. R., Zohrehbandian, M. (2008). A goal programming method
for finding common weights in DEA with an improved discriminating power for efficiency. Journal
of Industrial and Systems Engineering, 1 (4), 293-303.

[54] Amir Teymouri, A. R., Kordrostami, S., Masoumzadeh, A. (2010). Ranking of decision making units
using a common set of weights. Journal of Operational Research and its Applications, 6 (23), 61-68.

[55] Saati, S., Shayesteh, A. R. (2012). Some methods to rank DMU by CSW in DEA. Journal of
Operational Research and its Applications, 9 (1), 107-117.

[56] Lio, F. H. F., Peng, H. H. (2008). Ranking of units on the DEA frontier with common weight.
Computers & Operations Research, 35 (5), 1624-1637.

[57] Allen, R. (1997). Incorporating value judgments in data envelopment analysis (Doctoral dissertation,
University of Warwick).

[58] Lins, M. E., Da Silva, A. M., Lovell, C. K. (2007). Avoiding infeasibility in DEA models with
weight restrictions. European Journal of Operational Research, 181 (2), 956-966.

[59] Thanassoulis, E., Kortelainen, M., Allen, R. (2012). Improving envelopment in data envelopment
analysis under variable returns to scale. European Journal of Operational Research, 218 (1), 175-
185.

[60] Ehrgott, M. (2005). Multicriteria optimization. Berlin: Springer-Verlag.

YA


https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
https://www.sid.ir/en/journal/JournalList.aspx?ID=13187
http://dx.doi.org/10.52547/jamlu.18.1.21
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.4.7
http://jamlu.liau.ac.ir/article-1-1775-en.html
http://www.tcpdf.org

