[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

&
YPE PP e (L)Y o zﬁdbzu@fﬂy’;u’://b/&t/;uﬁ
* et B . - owo

s
YoA-FAY (L
°

Sgs 3 oliiwl b 1 O yod (S Ay (Sl (9

P !

" ol

Ol e sl e obly 09 8 Jual ol s o gDl 5157 ol

AN /YA :alin dry

YN e iy

Azed K 215 (6 000 Gyl Lsd o ‘Sgg;,it,lfDEALsud.u,;&auuﬁfwdu,\,wt@m
DMU )'\dl.clftg.x;.!q):.x«a):Lac.uﬁfr.:@g:,.&\.:j.\}:ﬁj—&)ﬂ&wj\—LAQTngﬁLJ@Aw
(ks Gla oy Il 0 B lsy i i 3 g 03 5 S U551 2 1y b 0T 5 Ses A5l U cdien s
o VS a8 el sl e ate ol 3 6305 SVl 5 ods 4l LISTE 5 IS sladly sk 45, )
ﬁljsaMCJ_bgP|Qﬁui}).whDMUdnwL;J..:;'473)4{):\5&QT)@\s)l)u_iLw\}ilLauijj
Slwlos S5 51 (6555 o (8o il D ) el | by bS5k 45, Wl5 e i
Jds en a0 5 A8 e eslimal o (655wl Sl es Hsb a4 oS Ol Ol Gl 5 AST e el
01 S sl s SIS e 1 1S

.sﬁ}w‘@ﬁ ‘.L_J_,:Q&Jéf&w ‘oxﬁfwéhbb‘hnwaw 1Sl Slols”

Ao )
030 S b5 2D Lol Sl ol iy s b ST Jols (DEA) s osls 2y o
e gla Sl ila b 5 ol s Shee oo b5l 5 slate & .ol (DMU) 015 s (glaco
S s sl el 5 s oS el Wiy gy bl 4 a5 Ll 485 O s 0L
S Ll g e (p OT (6 s I ol ol 5 (ks 455 gla g cb—d”wk‘-{i «» DMU
axr S L Lg o ol el 2 e (o) sb Bl Bl 0L e 5 O e DSl S 5 e e 53 ol
do Gladl5 457 LS Ol ()b 1) eh i sl S Sl (s ebisl S el 5 ool il

L plete (6 SIS L el D)o

SIS ls suge”

Yq Said _ebadisharafabad@yahoo.com : 55 SN 5T


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

S 5 aS edls e A5 WS Olsie L (s ol a0 S 36ty b Shes (s ol 0
VU G i 55 48T (ol 03,37 S 40 & ol dly S oo 55 1) (Ree (3 5 (2 i b (6355
Gl Ga) a5 0T (s 03557 s 4 (6l g ool Sas 8 3510 ol 53 3 1555 I S
Lo, S olal bl 8 5 bl sl oy an Ols (oo la Sy cpl (6 e S1din] o 85 Calibes
90 3 B IS 5 (63 S5 o Goge bl L3y 0 55 sl e s e S5 H5SS
25 I bl s Gl s ok pmeds 1 VROV Jlu 53 B e bl sl

5Le 6o5)s 5leslinal Loy cul 6 bbby =2 gy sl g1l 53 DL LS ens 8815 55 (DEA
(S 4 sazme Ol Uy (sl e gz cla OT (STl Jgool Sl aslizal L 5 0 1S ool (sl oy sla 5 5
5l o 5 LS e by e ol ol S 5 L Sl (o 8 15 OT e S (e 5 401, 5 OIS
DEA oS ST jltisd (oo gl LS S (o 13 50 cnl (635 7 (51 0,8 mnad sl
u.\}bd@j;,ft;,,ubbyéy»‘wuxﬁfwdu.\,\,w@\ﬁ&\w\&&
)bujjjﬁ‘.w‘w;mobﬁWﬁ:;}jj‘cqu‘J&:’ﬁJ’Hru.v\.s)‘))‘j;&"-ﬁj).)
.(..i)'\:ﬁu.n[_)T;Sa\f‘ubl):SQ\G:LAQ)»Lgbbch:SuL@.;L;LAu@)4:24.\{4....1&

s la 0T Jawass 5 b 5ILa 055 05y Lasin (gade sla oy, 5l can O s DEA s iy, 55
Ale) ods aeios 5 51 ml SIS 4 (3L e i) cpl e T 3V W 03ls (2 5 5 (6355
.VU)IJJ(LSJ:»\)\{_LsLaJ))j\Lgé-ﬂu\.ﬁb)-Qch@ﬁ&i@\i)(djb'\—sudr»;)ub)

531y danlay 5 s ke 1 (ool 3l Ll e e bl (650 40l SIS 3l aalimal L cla oals iy ko
D1 1y Ll alge Cusgdonn bl g 5 g s (63958 Sl oalinul 53 &Sy ola pay OSe 55,5

s Jobows Ol 0 15 (oo 0ol 5 6500 40l 51 s 03 Gl ST 5 403 51 s (S G oo
355 03lizul HIIE 50 Slawlous pwioman 5 Laial) Ll
L5JI_<M@1.AS@>\>&\“UL§M;;‘_H’JOQAL§)\§@Ls&gabghdw}c[)EAﬁm
o s 53, Sas (KSa 5 bl Cowd gty (s 5 5 (53505 Sl haly 55 Ll g o

ALl 5w

S 49 9 DEA sl Jow ¥

563539 315, X 0T 534S T={(X5y) 1S W LY s X G355 ) Sz & Sl 45 sazme
5 S w5 b ol el (s (PPS) W 5 OISl (6 48 gores |y ol (25 5 1Y
S 5 1y Calises sl PPS (sl
3] LK 5 5ol L 5 VAVA Jle 5 Sl 35,20 CCR W 5 Ol (6 48 gaes 4 <5 PPS -

S A D) g


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

A =20 j=12,..,n.

T-FF (V)Y ol oAl

"

J.Mc);sﬁj‘j;o)u:w‘.))jﬁcua.)\.)simiﬁ:MJJ&‘)KCWw}ﬁ)JM&‘ﬁQ{&Ji‘JdM

L;\)\JVA)Lgsj)j%Abéb\;&d.h&‘.@\odpf&y[ﬂ Q\)&@jﬁ;bjf@|@q

.;ﬁ@awdbsvj\oxﬁfwb\)éwuﬁ;\ﬁdwa\,g.@\@iju

m N
Max z = Zsl.’ +ZS:
i=1 r=l1

n
st Z/ljxij +s5, =x, i=12,..m,
j=l

10
n
+
Shy,-stey,  r=l.s
j=l1

S =1,
j=1

2,20 =120,
s; =0 i =12,...m,
s7>0 r=12,..,s.

)]

n

j=1

om\)¢ucu5%)1@z*d Z =0 81 ki 5 1l S ) o dorly e Joe

Jas <

Jlesl p sme 42 4111988 Jlo 55 [18] OLKes 5 o g Lo 5 S (SA) al fuws SKeS ize Jubo

WAL eV s U lajls sy p FHs sl Cud s

S
Max Zurym,
r=1

m

st ZVixio =1,
i=l

")

i“ryrj —ivixlj <0,
r=I1 i=1

u, >1/((m +s)R)),

v, 21/((m +5)R)),

Al


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

QT).s‘\f

R; = Max{y,;} 1<j<n, R; =Max{x;;} I1<j<n

S 4E oz jl\)QTc(O)éougﬁ@b\,dq)M%hQT.w\)j@APdeS
Sy 6l e OT algiioy Jie s 50 |l WDMU (g ailadl gl 1) doke 5 L3 S7 ol A 55 OIS

(ol e DMU, sty

Max  z =iurym

r=I1

m
st Zvixio =1,
i=l

iury,j —ivixij <0, j=L2,.,n, j#0,
r=1 i=1

u, ¢, r=12,..s,

)

v, 268, i=12,..m.
(] 5 omlol SSs sl)15 AP e
ki S L ladols (5 dan (6 45, Olsie 1) Cods b 5ltie el o Je 53 O gms g 5 Oy 1 LI
Maxgﬁm_;cs\,ﬁd.\_ﬁﬁ\ Sl b jliie ol ol o)) gilitee (Lo 359 b dly e 4SSl O
B o w3 > e (G s g o 2SS0 a |y Aty s LS
Wd\g.::;@w@\&cfu s 3555 L sbDMU (¢l 655,55 Canle ;3 AP Jue .o
3523 6,503 sDMU 5 (x4, =0) Mo sl Lo OT s 35,5 51 S (DMU, &\ij)‘):f!a\f
Caale 3 AP Jue 4l .JJquJJ.&S @\‘;S«ac(\',\')dv\.a al.iiTc.LZiji.pQTr\k ©39,9 45 AL asly
RC BNV JUUps
el ST Jole 07 315 (0L Sl s 03l > S ST i (il S 3050 3l pems 3
a3 ad oy e (2 S Canle s ST
Wl QIS0 gl b ladly sy ad )y 55 AP 1L ol Jde s
3due ml 3,8 sl s ol 3 S el ol wlyl (b 45y sle iy sl SIAP i 45, s
Coale 3 AP e 558 (04 8 LS 4 5L 1 S Sl odd (b (s 5 5 (63505 Canle 5
‘5)\%\.;\3()&\,@@&ii:jdl.aa:b&!jWu}.}@,\*uLao:\sj\s@éljﬁﬂwlcj@cé.a})j
Jie ool 3l oslinal ooy 5 Sl 3 )lh s gm s s Catle 3 EOSie cpl aadl el 590 5 Jbe o
Lo a5 aon 53 (mews 3 ) )b 5 gyl 02 85 (glaa s 5 s Cand o) o oS ods Lo,

AL adls

Yy


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

T-FF (V)Y ol oAl

sy ite (G 455 el oo 4 6035 1 OT (53959 57 (51 0,8 oanad sladrly (512 AP ks
el 6l 5 63555 Cale 53 AP Jie s ol 4 15l 085 Sl Gl Koe ol 07 5 das s

sl I B e 0sls (I ol
LS 2l s s s F 5 80508 e 058 6o = ) (e sl 01,5 V48 JLe 5 [18] i 5
Jie 53 503 oo 4 sazma 5115 ol 551 ol (5 0 S el ol g iy (Sl Je e 1387 iy o0
LS (Gladmly (s 43, S (st 3 3Lty Ja .05 S a3 53 ba oty (6 s 6l 0 ) (SKaS e

el 53Oy

Min 9—(Z%+Z;’+)/(m+s)
i=l r=1 1%,

i

n
st Z/’ijlj +5; =60x
j=l1

j#o

Z/l_l.y,j S =Y., r=12,...,s, ®)
j:=1

J#o

/”t_]. >0, j=L2,..,n,j #o,

s >0, r=12,..,s,

s, =0, i=12,..m.

R =Max{y,}, 1<j<n, R;=Max{x;}, 1<j<n

) 330, E e i s i sie oSG Ol s a1 0T 5 dias e 0L S L, B (s dls Couta b 5ldie
A o5 5 83955 Sl 055 Sa) 59 S Zus s Jlasl b OLKan 5 shus s OT 51 g
Jdos Ol pe Sl 45T Jie ol s S0 b 15 0y Od Jheo I 80 S 1 pam AP 1L
e el G5 L 0313 31 s (1 8 e e o8 Joke ek ) 4 s (SGoST uine
Lgo)'b').so)‘j_o.ha.\_cQﬁ.‘.b;a%bAINLgc\iw.ﬁ.k&ctg)\u\il;’l}j‘wi\}d)}&iwé)Lg‘jﬁy
b, [12]

S dee ol o3y o O 4 a5 Rl g 3 &Sl olad ) S S5 s S S )
s ol oa,ls (6 iy (6 Oollanil s (65959 Sl eslemal 55 Jg Sl g 5 Catle )3 AP Jus 4 4
S ol a5 o (635,59 Sl eslazal j3 558 0 Jus (6 s Callamsl Ll 11 S @Mcba;l:t\}s\ sy
C_,.w‘ob;g_,.l:—);:—ﬁb&‘f\d‘ﬂ-u

J.\_AQAS)\)LQJ_QJJ.\_AH‘H JLw 55 [16] Q\)ngjQLﬁ\jx.ocAPdmeJQ}&&.aQ@j}tf

Yy


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

Sl s S g ol 53 S5 a3 HPPS gy b sy (Son 8T 258 (0 ) o olad slutie
5 Soge ) 03 48 e o kad |, PPS Gmxdww;,tﬁdwu)nﬂ;wg,.,)\.u@.u
334835585 Gy e 3l 53§ 0 (g 4 OS> MAT olad L L1 ol dde 53 .dd s HILL dlws
o>ﬁ@m‘}§:¢dsj,ufd.c'a,\)6,\&\;&}&5.3};@6@1‘5,u‘5u¢,\5p3@”3@u
3,05 55 5 Olisman Jko o 53 s 0305 pam (g

Sl 0T 5348 Ws S slgiis 1) S 1484 Jlu 53 [17] 0K 5 aol ¢ S 91 05,8 o b (sl
S S bl S DMU —(gslacs g 03101 L— e (5 5 2131 L Olojan b (6395
Sl S o)l pen Jde ol LSy sl

Gl g 53 MAT Jue s s bzl ¢SS oS wisls 0L [11] 0,8 5 shalasler Yo od Jlo 5o
u_.,;;,;}\,ts‘;u.w,,f\.;};wdgg,@uﬁ@m;uap»\}ﬁyc».m,uat
4y dis 3l ool s a8 55, (g Sl shatl cliles Sl oS e Jie 3 s A 5 Ol (6 45 sazes
e gl Jae 5o Lol il S 5 gy

— Ul b s sl (6 4 4SSl — 1HLSTL (gladsly 31 sdm (63555 3 ok S das o OLES Sldtalie
a_p\{g;wloi‘mMAJd,u,;u@j”o;;a}:sujsw.,m@nxbd,u{q,;\yu@u
255 — a5 i PPS 5 L ladots 4 S1— ST (sladorly Ol it 3153 gk 45, s s
S a5 S 015 05,8 Jla 5 &S5 NS ol Yo gy 5 2 lb L[10] O 5 shaliiler
2oL (63555 (6 Ay leslanwl glor 4 c05,S dle 5o b OT duled o b 1) (6oLl ol aS7 Lisls
s S eslizal My Ol g Cowd (ST gladls sla o35, Max 1R Ol ge S add 4

28055 o2 835 Wl LIHF sl dio s 5 559505 b ¢80 (gle 055 0315 o L OT 1 g
Sl G 4y b 5o L 055 e 050 (0 e ke g (s A 5 S2005 Sl (\f Sl ol
MAJ s MAT sla Jis 0 Jde cplels 5 5 5l (3555 4 Lol S35 ol 0sls Lolasstl b el J g
L_ia_;i;.ncugdud\gucb.@l@munbdmd\j)}fJﬁJm.J};@Ji.x;amCWI
250 o M Jue (gl ol Al 3 55 5 ol p s 50 Cand

Sy s dde 2l e S e YooV dle 53 HLIK ol 2 o 21 Je [14] 0L 5 (I 5 mbs 2
j_,:,)d\,w;w5u¢€.wlMAJJ.uvuwdvumﬁ@uw,a.@\@.s.:;uul;;lg,:x.
(s 5 63lal 3l pe 5l 6ol 53l (63555 i 53 (6 pdy Sllanil ol el iz MAT Jue Ol
el o

Seslial U (ol 518 oty suis 45, sl 2 1y i Jbe Yoo F Jla 3 [12] 01,180 5 lalisle
3ty (omly b LT Sladols (s 45 Sl i Sl Joe ) (s les &7 s sad ) K g
sodds ol U 5 OLSGl (g as sazes 31 oLl Sl doly— LIS ol Jbs dilon — Jue ol 53 .5,18

D50 g 4aS 55 D) g &y DL il ¢ ez

Y¥


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

Min l"f,(x,y)=i|xi —X
i=1

n

st Z/Ijxlj <x,,
j=l
Jj#o

Z/l/.y,j =D
j=1

j#o
A, 20,
y, 20,

x, 20,

+> . -y,
r=I1

T-FF (V)Y ol oAl

r=12,..s, )
j=12,..,n, j #o,

r=12,..,s,

i=12,..m.

6‘A.Q‘ﬁs:)b‘fu‘w;lﬂ%)ﬁt%(ﬁ)‘éjb&w\b.bb;w[9] Q\)&ﬁj}hlﬂ»l@})ﬁi))b
w:;dyfﬁ)Q)yﬁl)Lg:Md.u).\*KMH’I\)

Min HA —ZH

st. i;tjxl.j S;i, i=12,..m,
yo
i/ljy,j 2;” r=>12,..s,
j=l
Jj#o
/?,j >0, j=12,..,n,

\2)

S (il Sglize s DMU (gl s mee sla 055 a8 gazme OeT s a5 ¢ o187l Jube 9K 51 S

R oo (s3lal i 1 e 53,80 plonil 05,8 el (slaitory oy (6 lin 355 oo oo
6Ud))4—°r->=-°[-’6~\—~‘-JJJUJW-'\——;'JW—:J.Jg‘l-‘u-i‘cbé‘j‘\{@,‘#‘b)‘é3)‘-'\’@}3

l(CSW) & e

l)gu‘g,_,.d\u&&w@\éw@udafusdu@w@;g[ﬂ Q\)&wjdé.ua;ljw

Yo


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

s s
zury rl zurym
r=1 r=l1

Max yeres
m m
Zvixil Zvi‘xin
i=l i=1
s W)
Z”ryrj
=1 .
st - B j=L2,..,n,
Z"ixij
i=1
u, e, r=12,..,s,
v, 2¢, i=12,..m.

s b o e S g gl s i el bl el o g 53 ety Je 3 s 5
SLa Jie 53 (5 e (6la 05 4 somen b (5l (6,505 Sig, [11] 0,00 5 slalisles Yoo 0Jla o

s S slgie 55 &y se 4 DEA
S S
Z”Jn +u, Zurym +u,
r=1 r=1
Max — e
zvi'xil Zvi'xin
i=l1 i=1
N
Q
Zury,j +u, )
=1 .
st. =<1, j=L2,...,n,
Zvix,.j
i=1
u, ¢, r=12,..s,
v, 28, i=12,..m.

Wl Sglite ¢ o b (5wl S s o (6 S (s el S Ea) (e ol o

055k & Sl CWA &5 it (5o 05 48 gome b ol 455 I 3 (5 455 Sl Joe (o bl 51 (S
Q.L.i’aj_}'O_i‘uj)L;‘J{.AfdnﬁwV.A)'H)ub\jcﬁ\bj‘wuw@)habbéwwdb;)b
oS o gy [15] 4 s 22y

3,5 531y b3yl Ols o 348 oo petie flas 534S — Jde ol (63,555 s 5

S o sk 4y 5515 &S 55 st sla s 5 63005 b aladls el

o1y S s jslaw /2 ;\uoT@jﬁ)@,),w.\;\sd\oxﬁfwéubbd.\ﬁd\ Y
ST e s 4l
Q}L&.&&A.Lg«.;)@u4._3;;.'«S@\d@&;{d%‘;ug\ﬁQA»T@::\.:US”J“\QMJI
DSeh

Sy 4 Sl b s LIS Sise 5l 4t ogs Sleslizal YA Jle 53 [8] 0L 5 glaliile

At


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

T-FF (V)Y ol oAl

Al OTL iy ol 3 eslil 53 Sl 5 Sas 45T SWSie Oy 53 505 a0yl 118 (glatly (g 4o
.C,.w\J.'w..':»)')\cg:,.w‘&’e}aw\)ﬁbs‘)\féub\)Lg.LgA;)):J))alQ\jLB-Qcﬁﬁ

S ol 53 5 STl S UNS 5 e e (s a5, B, V0 e 53 [6] 0L 5 glalisles
S0 3V 0T (6 ol )LS 5 e s o 0 S rmnad ol o551 (sl 4 ST el 50 o o5
6WLZ.»):.Q,...»IMbu&ﬁgkifﬁ;@@&,bﬂﬁw&@\.:ﬁ@@buljlfb'ﬁkelf
) o 2 b el sld a4 U aS g ady sl e b ) )

S S i (5 ang Gl Ol g s IS e ol @

el Sl 5 G oyl ge (golgiin e

Ll oly b G oty gn iy 0B g, opl @

(sl Eanl 3l (g3lasl 5 o pds 3)l5m cdm 534S ) 5 Shas p 5o b oladsts Sy cpl 4o @
Ly dies ol o S 505 et blst 4 48T ol Jinl Cos Ik cdbe pl sla (65 5 s g o oo
N W R N e P

w13 5B LSS 5 17 5 e oS 2he b (5, 4 dited gladsly ol anrlge 0T L gy opl 87 Mo
Slr adlge )3 (omrs 5 ) o505 p it s s adl o sdm 5o (s 5 ) (2505 Cp i Sls il o)
a3 ad Cews 4 ba e ) (61 Mol BB s kel tizen S0

S[7] salicler 48 ola oy 5edd S5 sl iy tsle il 43,8 13 anlllan 3,50 457 Sla 55, S
33)3‘)LAQTJ..,\.;SG.»J.«su.uljQ;_,_fg_,liﬁj%.ﬂbwls-ﬁ@:ra.u:;qb\\ﬁ}l[lﬂ -
51 oo DI ooy (G 455 & g 5 (S el Ly 1S 055

3 Dl s ey 5 (PPS) w5 LSl (6 4 pazes SIDMU Colim o805 51 255 ol 51
el Cogme o) e pas s iay 480l .S e eslizul L PPS s W DMU

& 45y &l solre (dud= PPS 5115 et Gode s DMU (g dob Min cla 55 5 oms cazws o) 3
1358 oh dunloes Caliies sla Sy 4 S de s alols . dias oo )l 3 Ul OT

PPS (6,8 5, 51 olad slusl 55 ol Cod DMU (6 ahools cla gy ol 550 olad la Gy, )
Db (e (bl

Go do 3 (97 5 S3508 SLa) e Slloe L 55 CS s gy opl oo i elad b s S, Y
Ll 15

.;,:@L;ﬁfa;\,uqu.sudgﬁjs;muzﬂit,_);;uL;wm,g\,;:p;c\}:;mu;.ﬂ\ Y

A ly e ST Sty sk 455 4 3B S e sl Vb sleas S 53 oS gla e i
Sl B3las 5 bl b s (SS b o0 dmlee By 93 4 ol (B 2L 6,8 o500 ST s
S35 &S Sl 3bas 5 5 bl S5 6,3 5 (CCR) s ()18 a1l (bl (s505 sl ool &
05,5 cpema gy 0 534Sl 0T 5 yls (S ie Sladls gy 53 0 058 o b (golasl gls oSS

Yv


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

Gl 63U b e sla gy olasl Jde 5ol (S b by S (obT 385 LIS Ol e
53 AT e s i (6 ek (Sla e o (59,5 51T 487 3580 n 03 51 IS8 (2L S jal (6 Al
(ol 0l L & 18 Dl ad w5 5 et bl b 205 &5 ol 5 53 Bl s el L)
Sl La O Olaabsl 3 u> 5 s1HS Ol el (sl ()T C85 (6 o511 (6 odalie &7 55500 53 . ure &
455 015 o Dl S S oslizal L 68 o oo o 0L Jlor ol 0l 5 ke o 03 S e

b‘brbu‘b&&ﬂ)ubf-b)))‘aﬁHLA}:&‘)KQ‘W‘SHLQ

S 4y Slp Pl Oy gy ¥

OIS Wt sl 4 gad ¢ ol sla esls (69 514 Cnl Sl gialodde ol 5 Ol Og (g 05 5 iy
oslawl Slewlows &yl 51 (655 Jldod 550 4 Ol 2wl O g .JX&A&J\)dﬂcjﬁUcﬁgsbﬁ\
ogu;,ﬂléakisl.mf@a;uzwi6!»-‘5}_,uuﬂ,-\d;“:,jbgdl)\fuﬁ;%\;.ﬂ\aﬁ&\ﬁ.xsd
5 (g (gl o3I 5 bl Sl edd A 5 S Dl a5 el a6 el Sl (pend s
0313 1 codaT s 4 (5 po (5 4303 (2 2 4 T (21T 258 53 i o Ll U 5 w0 50 O
a5 53 5 21 Sl e (6 48 semn Lpplite (ldalin 45 ok 65 8 5355 o olonin cold oalin (gl
WOlabl la oL il odle U155 (oo DIl S Sl eslinal b oy s (o0 ki ) €500 0 20 5 0
Cwd s 5 1y A 55 Ol (6 as gamen o b g (g3lal e 3 gute ¢ o (5505 anl p 1HlS Sl jas ol o]
aly gy e B ST 15 il o (LT il (5l g bl b Loy &8 Ol l ST
I gl S w55 B (555 358 Jlesl 4 S 1) ol (o5t (55
Cmws s Coda (il 38 BCC Jua o 5l edeT Cows a5 1518 Sl ol (6 48 sams {pT,p;,...,p:;} kg
uoTé,\_;,.g,,@;}:gi;,_i?“;_sgéuo,".x_;u@l,&c,\)_,go_i\_,l;w\aﬁdu4;,,;;33,}T
Sl o
Sl S 53,8 ool 5 am g 5,00 bl 63955 Gl oIl Olgie 4 IS Sl jas Eom pl o
S S ged )3 Lgd oo bl Ld (6 4ged )3 a5 ded Lgngyy bt 9555 o Jlesl ol o1 Ol
DMUrLAIL;o.U:JiML;L@i;)))) DMU 1N aea gl Jol 5,5 polis 51 as jle s osls el
.(rtzfu.a)j.lé;nbal.p\‘_g:)J):)}»a\).s).;M\w)ﬁ:)fui\d\)lffé\DMUj\ﬂbm_b
55 o Jeol bl edaT Caws 4 BCC Jus Jo 51657 ool LIS (0,01 Slowl 51 i (5 4550
Sl 53 P = {p[ s Pros Py} el 2O Ol e (6 4 sezme 1 oS (50 ped el TS (g b 4
S PP = (PP D Pi ) LS i i (6 4 game 5 Sl e S s s
S Ay st ol (6l 3 5s or eslinal (2385 (5 5SS oSS e gl (= ) P? eP’

3 Sa p5 s e sl 53 Olse | Ol 2l

YA


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

T-FF (V)Y ol oAl

i Dl 03,87 s 4 5 Y 53X 5 5 5 63555 1 BCC Jue J> )
P ={p]seesPresPr}

d@idj_laém;ueﬁti;b)X*=DxX 4D b g X (65555 b Jods Y
(Ll as S 15 ol oS Sl e s 5 a0 0T ol s (5,

(t=12,.,n) DMU, ,» ¢l ¥

A S Ol i 5l e (6 505 0357 Sz 455 P76 a0 goma 1 1S (G o,mi =1 gl .l
SoaaT s ¢ G Sl 51 pF o5 i PF € P oS Pi(b) = {P7, 5o PP} s
el ol 4l ¢ o pad Gl T S8 4 5 Aen ) (5 al s

5 s 5o 655 Dy(b) 0T 534S X (b) =[Dy(b)] ' x X" ssutr (6355 o Lo il oo
1 13 e S edd Ozl S oS Sl jed alas OT ool s (65545 Wil nXN

{P+P3 s P reos P}
$3355 3150 555 dalE LS U K5 &5 5 LIS bDMU I pan dder (6 4505 3 € Sl anhs
L) Sdls el g x' ol X (b) ell s adlgo 5o (oo L oo x' a5l )l 0lea DMU (palt
1l 5 Do 435k (o el adl e ) (65, 7 Slhee
(1/p0)(prx") =x"

Jie Slestial L sy 5 Xi(b) la i b b (6 45505 4 S L, DMU sl S5 1S
L Cadl Jolpo ST 5T (oo s 1, P(b) s st ol el Sy (5 005 5 (2S5 # 4mle BCC
Ces GDMU it sl {p (D pr(B)} (5 okt ol il Sy b8 Sl oS 1S5 5B 2
AT

St IS Dl 5 S ealiil Ly 5 e t= Loty Py ol IS S g w55 F
353035 pads t =1L p(B) = {py (... (B)} (s ot ol ool

S G555 A i g s (LS 5 LB L (sls 6 sad sl o )5 ST 55 S
;lu‘_}_{ﬁ.aﬁ_,aa-l_w&v,\séa,gB@u;\‘&\)lfu,‘gd\ﬁ&ﬁaG;,uul{eu«,ﬂlm
el 3l oy el sy ol 53 0dd Ol el S 21157 (5 0 e 31k et 5 228 5b 6555 Bxn
Olirabl o 03 ol (613 OT 51 Olstn (ot (5525 a0l 6 0l Dl ol Dy LS D jd (o 28 558
3oam GLA S0 05, Iy 3 0k Ul tl Sy LIS S 035 (0 b6 il 35 aslind
ol ol 5 o ole 03,557 s 4y (810 3557 Sz 1y L1575 0,05 OT (61 (S ks Oliabsl (5 Al L
03531 Caws a5 (5l pwman 03 S onlinal $587 Cign iy 51018 g0 0dd Ol il g 5 Sl el las
hmaloen 1y s 0T (5 0l Ol il S xSk 5 ol 05187 Ol jad o O3l Ol s ¢ )8 Sl e o

Q‘HJ‘)JJ}TM)Q‘FQ)VM‘)OM%P‘Q}{&\)KQ‘F%QO‘%B‘}:\i‘};‘[{..};

Y4


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

Sl o San y bty gls 45, OLSS L8 IS
Sove sy Jbo ¢

f e Ol Sy gy L ol s ool (sla sl gl ol = Jlan (sla e (61 1 L Jl
=S o

a.xj‘,:fr:nqa}.\,bﬁ sl esls.y ij\’

DMUS \ Y Y \d o 4 v A q
Input(I,) \/0 Y WY v \ v L
Input(l,) Y \ /0 . v v Y/ f \

Output(o;) \ VT V7 ¥ A7/ 7 SN

Output(0,) \ ¥ o/b \ o/d £ ¥ f I

yﬁ»‘&ﬁj})(kﬁj?J}*JJA(AP‘SLAJ-\A@U.Y Jou=

DMU ) Y v ¥ o § % A q
AP JAE YYD WYY YA N Y SR/ R VY4
ranking - - Y ¥ \ - - - 13
M VEV OVAY /e VYO +/8A VAR VEY Y M
ranking - - v _ Y _ _ _ \
"
SA GAY O ONY O AE YA YSA VLY SRV SR VY -
ranking _ _ Y '3 \ 5 _ B "
BS™ - S A Y JAYRY  JAVY - AR
ranking _ _ £ \ Y 5 _ B "

Lsﬁfr.:wb\}‘/ slresls ¥ Js«\’
DMU A A, Ay B C D E

Input(I;) Y /A . o P \e Y
Input(1,) A A A o ¥ 4 Y
Output(o;) \ \ \ \ Y Y \
Output(o,) Y Y Y \ \ \ Y

L osls 69y » b Joe | Jol @l:.? £ Jsu
puug  CCR SuperSBM()  MAJ MMAJ™ JHF LJK  BS

A, \ /Y0 /YA AN V0 AR VANARRY/N g ¥4
A, \ Indefinable /¥ VY V22 B VA AARRY/X T
A; \ A /¥ AV Y ANERYit4 \

Ol Ay sty oLyl 5o SuperSBM(I) (o 4y Jds 58 oo sdalie YU Jgd 51487 55k Olan
bM)wC_,-w)A_sA3 )A2 Ls‘fl)g_g’l'“‘gi6“)°MCM‘MAJJMAJ6L“J#W‘M‘
@‘u&cuu)jﬁyQb}'bgjcv\.{@dv\»ﬁ)JﬁL{Q)}pm‘)é}ﬁgbbbJHF d.\.a&.i\

J..:.JLB.AQJ}.Lkbu_a(ab_rilbdv\b_473')Q‘QLJKJ#.J}&&)&&UWQﬁdﬂg’f}}géuabbg\ﬁ


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

T-FF (OT) 1 ol o il

oS la osls sl m 3 (o I 25 15 e (oI cpl 5 s o 0 K55 A5 A 5A] 4 bg e
Gty cplaze LS Sl s 033 Cmwd 40 b Jde ol e o Olis 3.5 31 5 Shas o 2 BS Jue
S o sy 4, JolS 5 b a1 0k, S e
S Fs 9 AP et Jie (MAT olad 2 s cSalgin 5 eSS0 05 gls e (6 amm e 51 e
(S o A3 1 5 sl esls L(BS) ol

S5 s Al 7 (sl 03150 J9u>

DMUS 3 Y Y ¥ o #
I v § Y \ 4 ¥
I ! v 4 \e o A
(0] ) \ \ \ \ \

S LSS (s e 53555 33 L YL U (5 0i 1S ool (slaitorlg 0358 o odalicn 457, 5b Ol

A8 Mg,
Sk 4, B Jgo
DMUS \ Y g ¥ o 4
L, Y Y V¥ .,y  inefficient inefficient
ranking \ v Y 3 - -
L Y e RY .»v  inefficient inefficient
o0
ranking \ 3 ¥ Y _ _
MAIJ /Y VoV \/+4 yv/+A  inefficient inefficient
ranking \ 3 Y v _ _
AP Y44 \/YY /Y4 ya4  inefficient  inefficient
ranking \ 3 ¥ Y _ _
BS | JA0rs  wAsvs waovy  inefficient  inefficient
ranking \ 3 ¥ Y _ _

Azed QLS s AP 5 O il Dy Bay sy 45, S -

‘,;j:fmm‘d-b-\; Vol Y Joua
DMUS \ Y ¥ f o 4 \ A 4 Ve "

Input(I,) YSYY O YVIA O NOYF BOYF VAFY  1FAS AFY YO IAQ) YYVWY 1440
Input(I,) LAXZNE L SR o 7SR} | S UM o WOA MY AvE A4Y Ay
Input(I3) Yoo oYYy AAT- TR S L W o W PR A} SN U ORI AV o 2
Output(o;) WE VY Vo AV YY. V.4 in% VAA 14 YFY \oV
Output(o;)  fav  Fay  FFF  VaYs oY) 549 PV PV FAY O YVA VY

Output(o3) YY Yy YY oy kg YA 14 rY Yy YA ¥\

3¢:5g_sﬂ awslie Ol S Gy L1 S i a0 a0 semme b sl ady sbd g,

)


https://jamlu.lahijan.iau.ir/article-1-268-en.html

" v . B
SN S S S S 1

Gl S By b S i 6l 055 40 gema b sy 455 iy A J90

DMU \ Y Y ¥ o 4 % A q Ve 1
Eﬁ’iciency (9*) \ \ \ \ \ \ \ VNG /40 A A%
CSW, 2\ /AP /A \ \ \ VNS +/9Y OV . /5F /94
ranking ¥ 0 Y \ \ \ £ A q % 4
CSW, 7AG VA /XD VAV 74K /A VY VY <V VY VY
ranking Y v \ ¥ A \ v v v o 4
CSWA ) /%4 /44 /Y ) \ YJAY VY A% V¥ VA
ranking ) 1 £ o v Y 2 v A q \
AP \/'A AL Y% \/FF V¥ /Y AL VAV /A0 /AY %
ranking 4 1 v \ 0 A v - - - -
BS AVEA 444V 4/AVYY \ +/AAVY /444 +/A4AF - - - -
ranking 4 £ v \ b Y v - - - -

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

d._gd‘.'m.Sngi‘)ﬂ_fé4_?3)6\)\;\)\_{[56\;&.,\}\))'\@,&.494.,\_J@ﬁ CWAJ.\_A@L:SJJJ‘,J;QM
S 813 (s ) 633,558 3 ol 4 5o 55 ol San iz s cladom| g 435S0 cizean 187 (glat | 5
_)J.u\_;‘)‘buh.))'l_fuOT).\J_L«;L;:}-L_:'j‘)l_{l)'L;Lkd}‘jch_mjbc‘}mﬁjbéjcmli)‘@(aﬁﬁ)
sl S ) Sl Jeol (s 45,5 B 5 3 3 el S gy 03 (S it T g0

Azea 0L lss AP

GJWGA‘AJKC&‘}“JJAjQMAJLAPLSLAJJ.ALY‘)Q(BS) gffa‘&ﬁui))ﬁjghobbj‘obm‘\{

s

Losls A Joue
DMU g A B C D E F
Input ) Al f q s 4
Output ) ¥ i % A 0

st laosls ) s huas, Ve Joua

DM US A B C D E F
AP Y/v4 /oo VY Ve ¥4 Wi\
ranking \ ¥ Y v - -
MAJ Vo Vo Ve A7 /A4 /A4
ranking \ \ \ - _ _
Montcarlo(Ny)  vey. VAPA VEY ) YAD+F Inefficient Inefficient
ranking £ 7 Y \ - -
BS ovars  oway o ovavsy  Inefficient  Inefficient  Inefficient
ranking \ Y Y - _ -

AP};{)F\Q}{J})}‘J&B@U}.M&&@)@):QMAJJ)Jde‘)JKQM‘y}J

fY


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

T-FF (V)Y ol oAl

Aizea OLSS s
S5 4o 0
u_»J_iS):u)B-)}_la4_5Juu_&\zdz_wbujg'._iwduﬁaljsomc)b.aé.&;{g)dhb;”
Sl 63355 Cople 53 Ll ad (ol 8 LS Sladly i 45, ¢l m (SeS AP Jue 2031
Ol ek (ol s 3090 31 dm 53 pimen 9335 Sl Sl Kan (ol s 39,5 L DMU
b sl 53 5 e (g s 4 S Je 53 uST ol 0" )J\)L;JLijQ\ﬁf’dchwb)Jég-;
Li,;,\,\;@mqﬁdwo,ydm.x&;Cbsl)PPS&;ﬁca”ﬁ&xu&af@%y
.;ﬁM\};,l,\igudw%yalﬁ.,\iudm,PPsdz.z,icb.u,);)@dwu,;@\diu
el S olue Sla p8 b 5= (63955 Cumle 53— (62955 Slay soms Slsl )3 0 S5m0 4 &S = MAT Jula o
il b SIS ladas (6l 5o de Cpl 5358 SAEMAT Jie SV dm 53 Sl o Ses 55
e e ool
dg_ulon.\_aalc.:.pj.p.&-ajzwj\.:)\..U‘_;:l@;iﬁwl)j:bg\)lfdub\jdljrkSBMd.\.a
d S oty i & i B SIS (5 el
sl Jus abe .g;_wt)lu\igb\,ﬂ;aJ{u.,);o.u,.fr,.,‘;t;u.\,\p;\w&g;,\pvﬁLJKdvu
4ST Gosm0 333,00 @3l (ouly b G Gladly s a5, S b e e 5 Solgt o5 S ¢s
.»;vw\\,w!,ﬂb,w\)L;\,KL;LA.A}()L;A;{«;).\;\}:@duﬁd\,“.\scpgﬁﬂloﬁjb
LS Sl ol S (sl S e ol Slwloes S5 1 ()8 o 658 4 ol S g
bw‘sukﬁj)ﬁbﬁi_aj\r‘&:ad_gbwQ}.ﬁ@obu‘;ﬂ‘&éﬁ)mujgjlw)k@
4 5 ) 48 el 3L s Slbs e oS Sl 0T 38 5 cpl 4 Ol (0 7 (530 0) g 2
il gr @) BB Ly Gla S sl ST

&b

[1] Anderson P., Peterson N. C., (1993), A pdrocedure for ranking efficient units in data envelopment
analysis. Management science. 39 (10), 1261-1264.

[2] Banker R. D., Charnse A., Cooper, W. W., (1984). Models for the estimation of thechnical and scale
inefficiencies in data envelopment analysis. Management science. 30, 1078-1092.

[3] Charnes, A., Cooper, W. W., Rhodes E., (1978). Measuring the efficiency of desicio making units.
European Journal of Operation Research. 2, 429-444.

[4] Cooper, W. W, Park, K. S., Pastor J.T., (1999). RAM: a range adjusted measure of inefficiency for
use with additive woodless, and relations to other models and measures in DEA. Journal of
Productivity Analysis. 11, 5-24.

[5] Hosseinzadeh Lotfi, F., Jahanshahloo, G.R., Memariani, A., (2000). A method for finding common set
of weights by multiple objective programming in data envelopment analysis. South West jurnal of
pure and applied mathematics. 1, 44-54.

[6] Jahanshahloo, G.R., Afzalinejad, M., (2006). A ranking method based on a full inefficient frontier” .
Applied Mathematical modeling. 30, 248-260.

[7] Jahnshahloo, G.R., Hosseinzadeh Lotfi, F., Rezaie, V., Khanmohamadi M., (2011). Ranking DMUs by
ideal points with interval data in DEA. Applied Mathematical Modeling. 35, 218-229.

fv


https://jamlu.lahijan.iau.ir/article-1-268-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

" v . B
SN S S S S 1

[8] Jahanshahloo, G.R., Hosseinzadeh Lotfi, F., Rezai Balf F., Zhiani Rezai H., (2008). Using mont carlo
method for ranking efficient units”’. Applied Mathematics and Computation. 201, 613-620.

[9] Jahanshahloo G. R., Hosseinzadeh Lotfi, F., Rezai Balf F., Zhiani Rezai, H., Akbarian D. (2004).
Ranking efficient DMUs using tchebycheff norm. Working Paper.

[10] Jahanshahloo, G. R., Hosseinzadeh Lotfi, F., Sanaei, M., Fallah Jelodar, M., (2008). Review of
ranking models in the data envelopment analysis ”. Appplied Mathematical Sciences, Vol. 2, no.
29, 1431-1448.

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

[12] Jahanshahloo, G. R., Hosseinzadeh Lotfi, F., Shoja, N., Tohidi, G., Razavian, S. (2004). Ranking
using l1-norm in data envelopment analysis. Applied Mathematics and Compotation. 153, 215-224.

[13] Jie W., Feng Y., Liang L., (2010). A modified complete ranking of DMUs using restrections in DEA
models. Applied Mathematcsand Computationl. 217, 745-751.

[14] Li S., Jahanshahloo, G. R., Khodabakhshi, M. (2007). 4 super-efficiency model for ranking units in
data envelopment analysis. Applied Mathematics and Computation. 184, 638-648.

[15] Liu, F-H-F., Peng, H -H. (2006). Ranking of units on the DEA frontier with common weights.
Computers and operations Research. 35 (5), 1624-1637.

[16] Mehrabian, S., Alirezaee, M. R., Jahanshahloo, G. R., (2002), ” A4 complete efficiency ranking of
decision making units in data envelopment analysis. Computational optimization and application 4,
261-266.

[17] Saati, M. S., Zarafat Angiz, M., Jahanshahloo, G. R., (1999). A model for ranking decision making
units in data envelopment analysis. Recrca Oprerativa vol.31, no 97, 47-59.

[18] Sueyoshy, T., (1999). DEA nonparametric ranking test and index measurment. Slack Adjusted DEA
and an application to Jpanese agriculture cooperative. Omega, INT .J. MGMT. SCI 27, 315-326.

Ff


https://jamlu.lahijan.iau.ir/article-1-268-en.html
http://www.tcpdf.org

