[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W-YF e oo o) Dl VY o) Jalosles (255 Il 0T bz )8 55 Slhes 55 Gubioes dlos
YYOV-VYAZ LLS

b (08 30 SBEKes” (S39T x> (K9 3T (S Fgio 4 b0
93 9 ol Cudgume JloyT (5 334l g (S § S 3l oolatul
oIl (Sisdd )

FSVls weme (g Lo e T oantie (2B 105 S e e
O ) e ¢ g3 3 o201 (gLl 5 (6,130 ke 0dSEils (Dlkas 53 Gl (6 5573 (5 gl )
Ol g ¢ g3 o815 ((s3Lamdl 5 (513l p sk oSl g ke 03,8 L2315 Y
Ol eokge ¢ g3 o83 gLl 5 (6,31 p ke oSl iy 055 alonl ¥
Ol ) edgio ¢ gmr 35 o823l ¢ punikign 1Sl (s (mdign 0 8 Lsils ¥

WA 5 AVl Ay

Voo V8 dlie 5 d

(<]
gle Gileig » GLOKe flus 2Ly ledie I aslimal L o350 GeSeS (6)5Trar g 2LOS
eSS (655 mer (Sis S Glasiin dg LKL 3 S0 s5 L dlin (pl )3 3y el 5e sl i
SR g 205 e SBG e laesls plpal 5 osdll (STl i canlllan )00 bl ok Sl ey (000
Lol 53 4 ol S8 0SSN S ki 5 oaT sty Cmite ISl (63l S T s ol Colutal ol a8 S
2 e il ey Sl eslizal b5 235 5 0 wilate 5B ol s el oSS o800 Ol gl Sl (G
S s 5 G3leSin p g Wl 35 s slacyssioms ol 03 8 ol (o) ba st s (5 ile 51 bl
Ol 0330 (33U 5 s O30 bdailin 0t 5 Lol 0d i o3 O § 9 b ailaie <S5 55 L Ggutir L1
U’JLA)T S o4l p Jua s eils Cudgdous Sojya 4 C0da 93 335yl 9 Bl 2 I ol Caie
i Lol Olgea olg 4l £ sl e eyl (K 5 e (ilealss I e T Llods 4B 58w,

Ll o3 8 ol

DL Hlsedge *

znajiazimi@um.ac.ir : S =31 o ,s7


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

doddo
L o3olee S 53 48T Sl dmsler &S5 5131 elezrl (glacd s 51 a3l slaosl gl 5 5131 1 s le
,t_f,;.;,_:fu_ﬁ,l,;u_w,xU,.ﬂg._;u_f@\ﬁ@uﬁgmyumL;,\Jsﬂ,zsjt{og;au;
el aieS ey oo b5 4 (659 00 sl pl 5l Fpa plble S olaslg s g 0l 3l i b
@j@“@.uuu)@;,Lsu&sw,Tc?Lsm@;f,ﬁol,:@bo\ﬁ\,;(a)&,.;(u\
3La 5 4w S0 Sl s e S 4 dmaly i oK Wity OIS 5 Olag e gal Coime Coma
LG s GT,ISL pe ) o b ol ods ol 08 S eSS oK s L, K Ol ge 4 Sbds (e
Lgu\_AT)KU.J}_ﬁ.}ul)ﬁGAJJA“6))TCQ?L§LAJ))}‘QBML§\AJ)MCF}“‘*?) AL
Q.Lﬁa4.1@.54@..;.’..5\(4_9cQTC)\J_:A.aS}ng‘.L@iiéLnL;LA@'}AJ_:OJJ‘GQUQ\}JUA\)LALB}M&‘
dal g ool G s o5l 4 | ol (5 48 plan o (5laly 5 5o giie 36 5 0T s slad sy
b mln el Wl or 7 G 50 51 (S8 ol ol 25 (ISt SIS 0T s (Sims () o
el Calin O 5 (b L Sy S b gdin Sl oslizul das jid

S 5 e LaOT W5 3l a4 ar 5 b e o )3 (ODged) L sutin ol e 2L O
b S L s AT e e S8 L 55 da 5 Ools 0 gl 3 ST bl T (6 e (5 S
Lol LS a3 (OBged) WS suim 1315 3 525 g I i Ll tbles Lo 55 1 ed a0 g Lo
e G 2Ly de &G (gileesly CabB LT Sl HIIE 5T Lo j3 ola el ax Sish it
3T o CMgd GO 05 53 Lo jo Gl 32 ot 4 5 bl ol €315 5 52 5 s OIS
Glwaiag 53 352 g0 (SLalys gl 5 Olal wlul 5 Sy Jie &K b Jlis ¢ 03 0 oSS
ESaS Oljn 3l b (oLt slime (bl iy a5 53 1l (03 50 SLeSST (S35 S0 o sin L O
4538 53 ar 55 )5m oSl 5 Gble 53 (a3 50 (SaSSLS O IS 3T gla el e ez 55 p3 e
s an b Jis 555 o Col a5 Conl ol onlanal dsliad (sl syl 5 Colal a5 piomas (Ol
e 3 s Lagas e ol s (STl g bl SIS pa Candy 5 Lapastls () o 58 (Sl
Loy s goiome (i o 53 ol ook a1 s el (55T oo 3wy 5347 ol i 2 3550 Sl 350
Sl Lad sl ol Sl oslinal (§5LweSin 3 ¢ 5 pm o JLo mlio (SLacyssdoms 4 a5 osdle 33
s 6 Ll o Sl ol sl bolal 5 dblaiinr ke &S5 Gadl Lol 00 g baie 5 i (S skis
s gdoe SleyT (5l 3o 5l Sl an Oy 5 (oalad 468 &S5 Joke 4y ool buta i il

Byd hds ks o a dalas Sl 1 e ST 4 e Lix Sl e 348 eslizl il

~“~= . ‘.“:.“9 r
A 8L s I s 3550 (030 SESES f 550 b1y (L OIS £ 55 50 Ola s o7 iions i o
5 St ST JLOLSG L (030 slaesas LS)jTC".' SO St s 4 e L Ll

A


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

£33 Licdar )3 Ll 03 8 4yl Olegb g ol Sliios o S dindiy Jol w3 sy slo L O
S gbome (33T (5 stali p ity p g Jdu 53 5 (03 50 EKaST Olpn I8 ST (sla et s 4ty
el ok )] uils
Mﬁu@w:ijjubﬁd.{.iQl)dﬂa:nui.ixdju;f\bd,u&bd): VoL, 5 J
o3l S e a5 55 oKl SO (gl o 1, 0T 5 Lsls wl )l Jslaze Sledst 5 g i g Cocda b
S L OLSe Jus s Slaiy ST (5l i a5 555 Guimed 53 [Y] 0L Ken 5 587587 Ll ga
e o Slei Jolie adal 5350 OT 534S elilaztls p lgal 2d g ST SLOKG 5 b 5l Jidy
5_§>r;i),_<3\a§i;|oTJ>)>j@\Jg;w)pc);\y@uﬁm\,gd,\ﬁwgﬁ,tf.@\ub@u
g L0 o Jlazl i o sidims a am g L [F] Ola s (Sl o oslial o 5 02 Sl 55 5
S e 3 0l T (slaoslar 5 Lagyo s (605,06 55 G Olgie 4 ¢SS s Jilos (61 55l oSy
O A5 5 50 4 oS S b 5o 5 b oy 833l s Jo sl kel s il s 5 SV b
Sl ool A 5a (o a a (gl ST i o a5 LF] O 5 ) Ll 0l o5lizal
S (kS o 3lad (DY a3l ile el K05 5355k s b T 5 08 US55
B g 3050 15 25 5 (LUK (Sl sl sbb 35 ol o5l OSG slns 5 Sl slas e
Dby S SLOLSs dls (¢l (giledng Jibe &K [0] 0K 5 5,SIM bl gas (g5l Jks 5 0303
,4>~L.:(.;i,,_{nt_goTJ_”;._.M\Jak_;uc?w;,\ggbsﬁ;éﬁ,uuﬁJ,uaiid,uai.,ummiu
St G 3 BblB el Glagimns Sane nd s A Al p s ol 8 5 el 015
a8 )5 550 Sl Sl slams el 5 baeslr J xS Oble S 4 gl (6 ed $SKSl 5
Selen (5 e S 13 gy 31 JSCize ¢ oS5 025 S S (slallie s ] 0K 5 1y 1 o
) LS lesls il e g ity S GO bl o 51 G35 s 5 SIS
Sl DLl s ol 4 8 5 e 2 35 50 (5 liiogy e 5 S S (Slaid 55 51 25 S
slein 1) bl SLkl 685 1 Slaes (s pU L (5L 5, S5 0585 (slad sl
2 i L 0 b plad b iy S e L0 ke &S [V] 0,80 5 5)sls iles s
33037 le g o3litl &bz o (5 gmtecr 525 S 31 ke Jor (St o ilosls 411l (53 Jlie &S I
54 by e slaay 1o OB Ay 35U sl slaesls & a5 5 sk Ak (65Lude 612 [A] (6 05 5
St ol GLOLSG 3le(s3, by LS a0 ol o3ls olamst| S 438 53,5k 2 55 Slids 03l
PSS 55 L el s 458 (ol b dln 35 g3 53 [4] (355,80 5 Gl 5 . ile g o3lizal
&_iljso.,\_&g\)\yélwd.,\_ﬁ.u\_iloslsj\ﬁM&J:)F\)ngméuwQ'cwb’;”a.gq-dtixj’:ﬂvb-
23 8352 30 = gl yren = 2L O Al (6] Lliden o o sile st 8 (S pael s e S5 s,
it S i e o S a5 laie Ooltal 03 8 k5 55 b o ez el 0 i
&L..»l:.&jlw[h]d\)l_(.u}fbu.c,._w\ou\._fﬂo:@léjl&g\\}ﬁ)}g!mj\duuyjsjJ.i'b.@

4


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

,'\u}ﬁdﬁ_ﬁ“‘L;\J_g@t_:;ba?o\_p)&mwj\&p@d\io&p;y&u)@ﬂ”um
dﬁj_:e&"_gaL;lﬂw;_-U:_&ﬁyjfj_szp)lsojjﬂﬁ;f\»dmjijd.ua“;.a”j;;l.er
A8 Dy sot Lo y3 00 5o do ibg gl 95 L BU ) (6l de Wl 03 503 e3lizul b OIS
sl o3 S

Sy g 0T o dalsl 3 o T Aile Slidioss 03 0 $SGS Ol e » IS 5T (la ot li 55 uoman
oo (i o Joab Condy T ) Gl eSS 550 Jalge [V L il 43 8
Joalse VY] LS 5 oS sl il oo (b pmn ¢ olozr| Camd g 5 b il 4 (Sisl5 0I5 3 s
g 22 T3 Ol i 0l 5 ile ol g5 islad oo (o) 2 1y LBl 5875 Ll 2 55 SGST 5 S5
oSl (D e e Sl s ( Sl g3 ¢ Tl Sy IS 05T ¢ L S s
(VW] $L 5 o A oo me F3e Jalse Olgear | 6l Sl 5 ol Condy ¢ o Conss il
(i Al ol ge Gims ol il s g Lilosls 515y o35 90 Wl 2l 53 1 ol g5 131 sl S5
ol o 35S0 e ¢ Jle Ctal (sl o 53,3 315 (M o kT3 ¢
13 o e S Oljee 43 1y 4 Sl o g 2S5

5 OV Sl (3050 SLOKG 55 wils o sdoes B3lal (65 5asb Sl eslizul 3550 53 3 b
L as¥sle b (sl &) oty goior b OKe dlin 555 alin 53 [VF] O 5 o gitn 3 8 ol 3l
@4&\..\_:aﬁutﬁl,3}_,'-,l_<c,_w\wu;ﬁaj.xm;»,,Me63>L45J4A63,LQQT..U>|>Q\)\
5o gl s aS el Gid g STu Lo 5 a¥sle SLOG Sl as gazes 5 &S SLOe filus
}__J.;):f@,z,;)w/&ﬁ,po\};m|,‘5,|>j4,;a;Q\m;’,@"wsuo&ﬂy@'ﬂ\ww
S ¢ L OLSG (il Sl (S w1503l Slodst s 055 )l gl Je S V0] 01K
Cy3 gl Sl o3l b Jue ol ble3 g 4 4 3o 0 ST 3 5 L5 53 L LSS & janass 5 ¥ sl
Wln 53 Olirebsl BB las 51 2y ot JS7 53 0l ot GLOME S 4 (g Sl LS o mnsd ouil
Coalad oo ot oBaly 1l b O Wls 51 5 it (5L oo &G [V8] O 5 1S sl
Slesleul Ol e ;)}_A):u_mjl.i_,él_ablc_ﬁ.a_,wtj_sj.a >4 JA_A).BLA[)T.-L;AJGA sl Lo
se5 i 5 [W]OLLa 5 Wdols s o al )l elRaly 0T b b 5550 55 5 Ciutte slaolKaly
sdee Hldie OT 534S U0sls 51,3 w2 3yge 1) (il Cusgous b dolal a6 5 yasl  dluws &S5
.@\(ap&}_s,ﬁ,u&_ﬁ,‘JJIC}JL:M}:)L"Q).\SGL:G;;uu@,méucj}:@,b@bw
Gt 53 LOT bl g o3lizel G 5 ho JloT (Balas (52500l 5 51355 G 53 [VA] sl 5 5ol T
2 s p 2050 Slasls s (Gt g 53 1) (B 5 (S48 4 gad ¢ guilh (Sl guoes Sl esliial b 5

Llesls


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

S Gl ¥
Lok 1\ -Y
g 5 Laay pn alS o 0T 0 a5 48T ol Slas 3 G (e glaas L 51 (S5 L OISG
Wl ok 451 55 0T 1 (o 520 Glastisens 5 ol (6305 ¢ 55 (ST (b OSE filn 135 oo (5 ST
ST ,be oL oL eSS fils 1 614 503 clle o 5 g5le Jte 40 2SS Ll Sy 3
23 ol s Wl B OBges L0 LI L0 ¢ g L0 S e L0 c il L0
A L0 g s S M L0 2y (b0 e sl ey on 4 g (oo
A GLOLS fls sl acsls allis p b0 b olaald dlas, phy oL O 5 6 dyotalin
S 53 e 53 et $50 Sl ookl b Camaz (2 g Oy ST 40 () cis lyle ¢ oo 20
Ola 9 Ul g mws 53 Sles aS 555 5 o0 SN 4 Sole 440 Ll CLB L 5 jasein Sloj s ikl
S aib e ol b s pdedtalin ST b Lag e cladde 18] Wloits Jlasl o K3 53 baw s S5
SLa 95 SLOKe Wile (63,050 53 13 ¢S sloms | 1y gmemn s > alals 20 a8 el a2 (6115 g
33mn SIS 5 Sz 4 42 5 b 35 (i L0 il 3,18 S BT 2 s SLeSS 7 o LS
WS35 5 g i sl 55 3 sk (L0 53 .l 5131 i g Oljn (65l S 1o US40 Joged
,;,:w\_wld_i\ﬁ.g._w\u;}?,\}s@;;)jﬁ@uwoawbw6@\};\6;u;§u>@.;y
30 Ls\.a&fdjjTC;g- L TR _;L_o&»Ldjufuuu\,:@m,,g,wﬁ@@&@,
.3 g odaline

Ol S L 0L de il A eds iy ST L G A dles gl dae s
Lol bla 05 9 iy (g Jf sldad 53 Cudgdes o 2 L OT eslw Jue .l O 31 (Slodkds s
[V ] ol Lol Olan b sl 31 i g Ol e (g 5ba S T JLis 4 Sgas 0580l STLal
A3 L 0T esle Jae & ol 8 8 515 a5 35 90 OB STy 5L 5 38 30 35 Las sk (L OIS )
3l S o JLis 0 03, a3 53 Cusgdomn 3355k 53 Slids Ol 15 4 by e glawy o o3
JA] ol 9B 1S 55U sles

sy Sl 3 ol » i b3 Y-
5038 L g YN0 L s Sl s 85 Ol ay bl 5 80La Sl Akl e L5 B
330033258 La jasla (G35 o et el Ao 3 g g o8 s ol A8 4l 0L 5 oL 3
25 o e e i Ll B 23 o DBl B e g e Sl B s Al (sl
1YYV ] S

oA role (80 By alaly ca 53338 (p delons (V) dasly bl s ls a p3lie o S0Ls )

ol ot ol | g 8 el (s anas

Y


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

>
AV, =="==,j=\..,n (\)
m

S Larli pga a5 b3S o als (Ske 51 (NDA) e dlols 5 (PDA) e bl -
S st 5 e alols (1) 5 (V) Laly,y ool dnlous b5 ahols opl dBL e b Cotte LIy o

Ol 1y gite Larla s oSl I ite 5 e dhols (0) 5 (F) Laly, 5 e Lala s o, Kle

Ans_e
PDA, = max(“(Ar:/j_AV")) i=\...m, j=v..n M
NDA, = max(”(Aé/\j/"_r”)) i=\...m, j=\...n @
PDA, = max("(AT/\j/"_r”)) i=\...m, j=\..n ()
NDA, = max(°’(Ar:/__AVj)) i=\...m, j=vo.n

J
Cas 4 (V) 5 (F) Ll gy bl 15 (G5 (sie 5 Coe dhools Sl sl 059 W, &) 6 5 L Y

WPDA; =>PDA,w;;  i=)\...m (#)
j=
WNDA; =Y NDA, w;;  i=)..,m V)
j=

b b olie 51eSS n 25,51 5 W) Lalyy ulul 5 —F

__ WPDA
NWPDA, =—————; i=\...,m W)
max (WPDA; )
NWNDA, =1~ DA =
A, =)— =\,...,m @)

_— ]
max (WNDA, )
S U o pt el ol ganad) 5 LT e S (V) dasly wlal o5l olg 0 e -0
5,8 o ol lutis

AS, :%(NWPDAJ+NWNDAJ); i=)...m (0)

Yy


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

el Cudguxe ggil.A>)T S o4l p ¥-Y

S oaal g Bl e (il S s sl (a0l cOliab puts Loyl 2 )3 (535000 5 S0 eSUST 51 (SO
Sl Oliabl e Loyl 5 55 5 ol (8 el Sty (Sokme i Jie 65 (uils Sy somn ST
Do LYY ]Ams o as )l ide Colo,y sla Ol g ol 03l 09 s 4 b g 0 OV slas I (glas gazes
Gllan 55§ sazme 05 503 4inS L 4 SlosT (52000 1 og) iles (cwild Susgutomn SloT (5525000
O @ole Codsdoe &G w0 s Sl Siay opl 53 Cods oS sl ol b Sl aeiie Aolie 1 B il
el ol 2355 (3Ll e &G ool e 3 55 on Sl Slae 47 355 gn bt oeils Cu sk S5
33,8 i 3 e B35 8 kel s g S5 Jild ol 53 (gl a3 gidome L

o (S 3lo oo £
L;,,Tc‘,,?g_e.?bé:;,,&u@jwdwbwwwuwﬂ.x,,lc?,.ssw‘@m,ﬁ@?a,;wﬁ
e S gs o Kol 3L ol oy iz el ol e g Calibes Ghlin )3 a3 e (slaeSlS
D 0L G gtin 3L 5 sl 315 & 4 57 L p god 30 ol 3 500t 5 L ol ol (S5 51 gla 5o b
s YL Csel 0 5L 5 (o slaBsdiws 5L sl sl diile (b3 552y e cldb o 1 (9L
&t_io&tj_p6M>@>\Jﬂ\uﬁsg\)ok\a\t@;,\i,\?éu@w%q},(ﬂ&u@uﬁj

e b sl STl bl

Gls 2yl Ol eas 0T Sl 35,5 o 5 (Gskin) Jaged o 3l ool Camiin Ol e Jke ol o
e S S o (sl oo 65 (550N Dl n 5 ol odad 8 5 s e 55 b Cmbadpte
Sl 3l 1500 3 o] 0 g5 A 18 A DIR) (55l 1500 s ol wilate 26y a
Sledb! e o3 0 SLacSLS Ol e 03,587 S (51 sl 0l ng.:ﬁ (f)ijk ) 335 o P (L”:j)
el 0 o3zl ziw (S Gsdin 53 030 SLESLS Sl ol ‘S”TC“*
Jow Sy purio V¢

Sopein) pE oo

{\ 55 o pll il s ol ¢ 55 ok O s g S
X., =
ijk

Wluo b golyb Y-¢

Lol (a5 ) gk ol s alle (sl 2l

gy | L yo g ke tnsiely
iel={\,v,..., m 4 Gbls 45 gazme
m S Gble sl

Yy


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

jed={\v, ..., n} / el L st
n Sl g1l slass
keKy={v,...o) | K (il e 201 ] 551 oS bl 0 o
0; el adais 3 el | 55 5l STbal sl
5@ 2l g3 oK OG5 g 6,8 513 51 Jrol (($3La) (o oniie
Piic o i it 53 o) g5 50 oK GISe Lged 53 (B3Lad) 33,5 u
DIF, S sl 5o 5 Sl s pll adlate 3y o
LIF, S (sl 3o 1SS 3 pl | g 0SG 2l  s
MNF (S5, (518G 5ins) SV 1wy 38 Tl
MFD, ol ailate 55 i LB Jogoed 315 S
MFL, o] g5 0 55 i BB foed 3 ST
e Jsl Ooa ezl 55 e Sluie Jsli>
0 £ Coda sl 55 n e Jili
a Cdgdone 28 i pdy o
Z, O Olpn & Cydgdoms G2 o pdy el b Jlo i 055 b e sSSoe
W, ol Cslaal 055

by Jow T-¢

L'J_l\r_pg_'}.\_ajbcdi.&éjbo}g‘y)\.@juw)"a#"-wbwaﬂ.\i&éjbjf‘-\:-

) ok 031 olis (\Y)) (\\) b‘j) BE) s ui‘ d\-\.‘h\ RO d-\.&

Z,=Max> > > % ()

iel jeJkeKj

Z,=Maxy > " (p;.DIF.LIF; ) x;, (v

iel jeJkeK;

Lo ot S eotaT sy Condin 57 51in (650 5 o (s s 3l ook 0uina 05 (1)) ol

G S5 ln y (800) o3 o $SWST il 5 b o laGglio ol st g5 4 T 5l pomen

SU e el oSS 05500 (il ST Coda (s OT JWs 4 5L sl 5 0T Olbbee 5 ol

OMJQL&(\")o)McUJJKQ\aM@u‘JJAMd@‘));%ﬂjQ&atyﬁ'%;ﬁﬂjuﬁb

el 0l

e &S5 a0 SloyT (650200 5l eslial L 015 o |y B b dbdadinr Jube 10 &5 4y o Wi Joho Johd

5 Lgd oo A.“éjfjbj).s Cudgdome Doygwe 4 Coda 93 8 @LA)T Sl p 53 s s Suacss

Csge g sdone Jde ol 53 350 e 43 8 k5 55 Coda Ol ey Sl sl jzslie (65l pats

) ol 4.1\‘)\ (\f)) ) J@‘)} é‘b wu Cod gloes

Y¥


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

Prop| 3> > b %y 27 |2V —a (Or)

icl jelkek;
Prop| 3> " ( By DIF.LIF; ) x; =0 | 21—« (\F)
icl jeJkeK;

o3 V=0 o3Il 4 5 g jzh 7 pldde ledeT Cowsay IS Cardie 4T Jlaz| S o 0L (YY) el
O Sdie 3l i 555 5 adbie (O Lol b 3is a0 4T dlazsl U8 o 0L (VF) sty imeen .ol
Cosgdome 4 BOT Jds 5 o gdoe 4 Ooldal Jasl b ulal ol 5 oCasl depyn V=0 031l & 550
Loty olol s dllie cdls Cusgdoms SbyT (65 a0l 5 Jbe ¢ ot (SLAC5 guoes &3] s ¢ sl
AT s Cwsas (YF) 5 (VD)

H + +
minz =w.d;" +w..d/

(o)
st
Prop ZZ Zﬁljkxijk 2y |+d; —d/ =\-a (\#)
iel jeJkeKj
Prop ZZZ (r)ijk'D”:i'LIFj)xijk 20 |+d; —d =\—a (V)
icl jeJkeKj
Zzzxijk <MNF (\A)
iel jelkeK;
Y% 2 Viel (44)
jed keKij
sziij\ VjEJ (Y+)
iel keKij
>3 Xy <MFD, Viel ¥v)
jeJkeKj
D3 % <MFL;,  Vijel (YY)
iel keKij
Xijke{o,\}‘v’iel,‘v’jeJ,VkeKij (YY)
d .. ()

i
23 eild Cusgdoe IG5 Q}S\r.ac\fdl.ul ST OBl il O gllasl 5lie L;)'L»v».:;:» (V0) akl,y

S 590 SLGsdkie ST L Las o (WA) o)led Cusgdoms s o0 OLES 1) 0l 4151 (VWV) 5 (VF) Laily,
C}J el 05 Ll CM}A @4y b oogd i Ll s MNF jasin slaw S ol Ls:‘it.)&"‘
Al gt Sl 5 oslizal (5L b ¢ g gn 3loal 4208 3165 altal o g 31 (SG Lo claG gt
ST s s ol G 4 1) e s b Sl 05 S Ly plusgdoe olul ol 5oy
Goto & il O g5 a5 aiie a4 b 338 o ol (V) 5 (1) ojled glacys gdoms

L aibie ¢S5 55 LG stine Cill B ol OT dLis 4 (YY) 5 (V) (clacussdous 5 b anads Sy S

Yo


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

058l O & 53 Gais & Jarased pe b panasd 5 53 S ol 4 a5 LK S OG5
(YF) Cud gl Lol @;JEJJJ&)JMQ)},&QLAJ}&A S Yw) o leds Codgdswe yd Conl
Ju.&la stj;& Lgfl.alfu J.ib u‘,ua.abﬂbuadsw‘ QTQMJQW

bl S il o il T gdoee &S5 Ol gisa (VW) daly Jlois| Cusgdoes 1 o5l 5 Jibe (5l oakab
E(By ) cfobe b dles 35 s By st 25 ol ol 33,8 Jpmne s poionn o5 4 o

() sl () 5 (10) Lasy bl 3 015 o oST N= D" 3"y Xy 5 ot Var (B ) ot

iel jeJkeKj

ol Szl 55 e Sl F s sad 1)) sl b (s5lmal &S5 4 bl

>\—aq (¥o)

Prop H_E<ﬁ)27_E(ﬁ) “\_F m (Y9)
\j\/ar(ﬁ) \j‘\/ar ﬁ) ( ar(ﬁ))
\—F w}%—a (V)
( ar(ﬁ))
F(Z,)=a (YA)
F M}gp(z ) (Ya)
( fgar ﬁ)) )
-E(R) _, -
(Jvar(R)
(y—E(ﬁ))SZa.( ar (h}) v

T Sz (FF) 5 (FY) Ll S5 il 5 o 800e &8 T

E(H)ZZZZE(Bijk)'Xijk (YY)

iel jeJkeKj
Var(ﬁ> :%:;k;yar ( ~ijk )'Xink + ; jez\]kg-COV(Bijk , 6ijk )'Xijk'xijk )
ijkijk

)|..L7u quw‘ LJZ’-‘J" Ca.wbhéjw -LAT)J dm‘gﬁ&j éﬁu\.«é EE) .LAT)J .19\.5)‘ r.l&j f}e}

J}“;@MM}(“?)M‘)4"(““)M‘)ﬁJf‘u‘}’ﬁ‘pf‘fdjwﬁj"\ﬁTngti)‘ﬁ;


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

Var( ) ZZZV‘”( uk) ijk (¥f)

iel jeJkeKj

y=22 20X <Z, (3 ZVaf(ﬂ;k)-Xék) (¥0)

iel jeJkeKj iel jeJkeKj
4&‘)@1\.@.})3)o.;\;l«u)o‘jdu(v;')@b&bb@b &‘wé)b (ra)‘dﬂab)bb}q-}ﬂ).:\?-g}:.&\.}jqq-

g o uiJiil" Pl Jde 53 (FV)

{7—ZZZE(5W).XUKJ {Z (2> var( IJk)xljk)} (¥$)

iel jeJkeK; iel jelkeK;

[y—ZZZE(bijk).xijk] -2, > ZVar( ,Jk) i < (*V)

iel jeJkeK; iel jelkeK;

2 s Jsame Suz gt 6 4 il 5 0 G DI a5 b 55 (1F) ey el s gutoms iomen

5ol Var(py ) ebls s E(By) oS b Jus mis sl Post s S
13 a5 s a3 1y (FA) el Ol 5o (V) ey 5 o ST G =D > D" By DIFLIF, X,

iel jeJkeKj

§)<Z,.( War(g)) (FA)
2 Bskio 55 53 333 jlaal Uil pde y (255 5 (M%) dlaly G cpman 5 M) daly gb § Kb
AT g Sz (F) alaly b G il dagdsis 355 el IMial b S uSS

§ =ZZZE(r)ijk).Du:i.l_u:j.xijk )

iel jeJkeK;

Var(g)=>">" > Var(py, ).DIF".LIF"x;, )

iel jeJkeKj

25505 Joos (FY) oty JSKa a4 (FY) alasly b (6 slnsls b b Obilany 015 a0 b 1y (FA) bl O 55 0 O 55!

{ =22 2 DIF.LIF.E(fy,). ,,k] <[Za. 3> Var(fy, ).DIF.LIF ., (F))
iel jeJkeK

iel jeJkeKj

( — 2> > DIF LIF E(py). .,kJ -2, 3> > Var(py ).DIF LI X, <. D

iel jeJkeKj iel jeJkeKj

:J}'&LS‘ (DY) U(?V) .k:‘j) L}L&Lﬂ)T LSJ:’,)“"L’JJ d-\.a AJJiJvJ C;w-l‘ ol&

Yv


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

H + +
minz=w.d;" +w..d/

(FY)
st.
Y
=222 E(Bijk)-xijk -2, ZVar( Nijk )'Xivjk +d; —d =- (FF)
iel jeJkeK; iel jeJkeK;
-3 DIF.LIFE(fy )Xy | —Z,Y. > > Var(fy )-DIFLIF, X, +d, —d; =. (¥o)
iel jeJkeKij iel jeJkeKij
ZZJ:;K: X < MNF (%)
i€l jeJkeKj
2D Xy =) viel (FV)
jeJkeKj
ST Vel o
icl keKj;
> > X <MFD,  Viel Q)
jeJkekK;
sziijMFLj VJEJ o)
iel keKij
Xijke{o,\}Viel,VjeJ,VkeKij oY)
d; >- oY)
o J> 0

4 baesls ol el 3 e (Sl e B 5sd o e o sl & Oy (S8 Sl e

"'L""Jfg_giLG-;‘f‘}?

S DM (5397 2oz V-0
S 378 a5 LS Sl a1 i (11> e g peban 53 Slal 48T ¢ LBl 42E bl
615 545 SDI wlala 55 3 52 g0 SNl bl ks 4 5 Lo 53 (63 g0 andllan Ol sie s OT o,lsl & g
61305 o lsl s ol olul y aslsl 5305 & Sluli oIl ol 4 Glate 03 gdoea > (4ilate) alows FY 3la

gl Al ¥ Jsder b OGN Y (IS sl by CJlab g sn A 53 O 55 YY) slas dgde (55 4

.J..:JJf
o8l oSUl g 55 olin Y (Jguer
Stos F P EPPL j F ol gabg
A Ot ylas | bl Sleys
vE Kl s Y
YA


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

\§ Cildg S e ¥
W aale 0 ¥ -
v ks!l;_;,)'yij»,ali:Jl: o Sl Fe
qy Ol s 4
14y i 9 doens \ e S e
5 Sz 5l sabl A S5 5 Jas Jo
\ig 3 7n oSl A
\FF I3 0lejle g olsl Ve Sl Dless
OA LS W L S sk
\# oSl e )Y
0 ool ¥ g
5 S8 Kl ¥
¥ Lo s e s S
q oise \#
A Slls %
| A5 oS A .
- - " bl S
Vs Ol T Jaa v
Al e Ologs A\

.,\igfubl,w)ﬁ,y}:;qxwyu);(o”,u\)g)ofu\tbsl,miiﬁj,uf\ﬁ

0y S ees” OleMb! 5)5Tén? Y-o
3y oyl3l 558 5 5 e (S T tn Bais 158 Y0 L& 808 Lo 55 3 g g0 SNl il
aalsl 33 5 03 5 aste 605 45 48 FY bl alal G sdis 1K o Ol il esldel 42 anllas
S 31 a3 88 e Sie 052 b 3 S Lo e 2w G iz b &S5 o pdlly DS ol

.J))Tg:,.‘.«:bd\.:bo}al{

(AIF, ditie Wb o po) ditie g 38 oS g 5105 W6 Gl sl cpusd ¥-0

s S5 Olse s La et L Kl Sl Aol 1 ome Lol sy Sl adkee ja 3T oy e 1
ailate S5 o Osie s i) ol 2l A Sl el e aslinl aat L i (5,5 e
Ol e 4o dnl o U Jgl 03,5 ol okaT s 4y 030505 .8 55 wlal 35 e o st L .ol 0l Ll
gl et ;a0 by e sl gla e ls (S Sleslinl b pss g 8 s ailate 53 (03 0 ST
Alos oo i 1487 plas 55 &S 5 Kbe coul 0kl il st ls s slos 8 53 ol 03 8
8gﬁwjld$u&5ﬁg‘@um@wam)mohm@ef)ﬂ;ug,w
e 31457 J S eSS e 5 Sl ocaT sy ailate 53 0T sl 4 8 587 5 o 20 (SlaG skt
.@\amTcﬂwngW@épy@?

Y4


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

u_m;udm}_;u@_bé_g,a%wﬁ&a}?ompn,;éupu@o,\:.ﬂ)‘s\ﬁ

35 gn Cde 4y G Cpal 3 Sl ol il s g oo (il o3l gl (Slidel sla ¢ caT 53 dile

)\ LSJL;.«U u\_q-‘/.h J._ibjf oJl.O.’I.w‘)\_dTJSJA C)LG}U&\)‘ l_aua:-l_&a\_a QJ._:.W) Ls‘j cuab‘b}\ LS’-J" QJ}u

Gl s 53 9 38 C)LG){L‘LG.:{YJ\ Sl a9 bbbl tCnl ez slaosls QLT S 0 laesls

ol B35 a4y US55 s b Dy g 41 45 3,13 35 OT 3 SV L 5 ol et

Gl a4 Ve YL baals do s g bt Colo Sl do s cddbate Comex 4 Jols Cone
[Y] 558 o0 oslizul oS 5 (08 o b Sl oslizul) a8 3 S5 sy 55 5l s Lastla 035 pand (51 o Coml 0k

3 SLaeSaS” it b s e 08 s 5k gty Sl i s ast s 05 4 Oy 812 Gl 0 )

e e Ol 8 sla el ) égiﬁ 058 Y Jod . Cowl ods oslazul

Corar 4l Sl | e 4 0SS (Sl | (Kb eSS (Sl | e 3 S8 (Sl | sl
Ny YED JAYF /\OV? 039

Ylcladls Lo Scolo Slodo)s | Camer g Bl Coman | Y (YL S Coner | @l
R AR YAtals «/+4VA 39

oo et le oKl Aol e byl iy 5 LOT 51 e m 055 B Larls i bl

sl odalie BB g 55 48 Cosl oo Sy aiate a 5T

aibie a by o olie £ Jour

B I I B B B e L T L L T
RAY 44 Yy C/aVAL YA AR ¢ 14 VERNE \. V[ FY \
/Y A «/*AV¥ Y4 e Y. /e VO B YR ¢ Y
o/ APV ra /4 YF] Y. </ FVA ! AR \Y VAR ¢ Y
IRV $. JANYE gl VAL Yy /e FF \r /eedY ¢
A4 A /Y vy LVARRV ry ARG 1¢ o/ FY 0
VA LY JOAYF Yy +/+VYQ \£3 Y 10 VARYd 1
/+Y4 A o/ae¥Y \g3 </+VV4 Yo YERE\Y (k¢ /A Y

/A \FA Yo /A SAA LA o/ YF 'Y /oA A
JONNE " AR Yy Y% 1A ofeegy q

(SIF; Ol yb cu o) UKo B 53 Ko g JIOF 3T Sl asLi i £-0

SLeSaS” i O 5 51 B0 b (5 sl alian Gr b 51 0 i a3 &S 18 ST sla e s

ol 5 Sl 05 S slalis & S G o b 51 OT oy 5 5 o e o sl 5 (03 5
08 s 51 bles o Olayl I g 5l g 5 038 slgiiey ilee 08 5 o 4yl Al )

v


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

S 0Ll 3l o 850 6o el Cmalr 5 (anads ol @ a5 b bilos gy (03 0 SESUST ¢ 58 0
lse b 53 ez gl sl el o Fage Dol 0l o3linal Qi) SIS 1 G OLL b a7 s 8
O35 o2l 0Ll daT 5 25, Ol OSG 55 b b b 3y Jlenl o 5 onle oade Conle
bl a0 ilen 55 e s a0 3 8 e U5 sl el 5 OIS OT 0l (51 &S

Wl sdalie LB O g 53 45 ol ol ol sl O s 1 it

O s K8 I8 L5 ola el 035 .0 S

O 3 L b las 5 5 Jlaz>| A e e Coale g
/YYA® Al uns ANAY 039

OG5 g Jlazs! OT Olbls (gl S 003 5 al 3 Ol LT 5 s, el
S/AYYA /VFYR /X 37)

o gl el O S b B 5 anlitiny 6 Sl eslizal b 4EYY (STLl IS a5y e e
@J,:BC\?MLQALQ&AJAJJybaﬁvﬁjuu&UQ)}MJJﬁMWﬁngMC_,.w\
bl e b5l s 5l s e cal 53 Lles g as e SeSLST i L bt e 08 s I L
5 Sl 03 S eslial SUST gy 5o 1N 3 0 ST o gl el Gl el S0
.w\oﬁq‘)‘f‘dj.kq-).sd'\-%ﬂﬁ

O g5 b polie T Jgur

A6 s o8 A6 o8 b s o8

/e vy bt Yl VLR X0 S R ST per JVAOF | Ol jley

AT 050 ePFR s e oKl R L XTI

/o 9F Sbuls” e el VSN Sl S e

/YA 5 oS A e VS sl o5

AR Jea Y50 A olileseylst | BYE L e T a5 ol
AR Ol b T foa IR . Py VOFA L Ok

VAR 4y | ywOloga VR 1 N G S PR P ASY Al 5 deas

Sl 33 55 o 9 31N W Sl asli pxi 0-0
o3linl 35,5y 5 Olse b (glioe 3| Galiswd pl 53 b ol OSGe a 51 odiS 35l Comar 0 (gu i3 pde
u\_A.)QL_.f;Jbo.:\_.lsu\.ibjliCa.:a.qa.-)bbjr}@.&njjdﬁ\}iiuw\odibj?mﬁbub-uc%fé&‘)b.b}i
Jd i o 5300t 0 ye OS5 ba 5 & S b 5y b Sl sutiad s 5 o past L s g ol 2
L 3l g Ol tp o 4 03 K035 e (mbow ¢ G5 oS bl 4y 03 0 655 68 5 (sla s L
3 5lsel 5 0K 035 68555 L Cog yme caibate Coma cailig, 5 alale VLo oL a3 OKe 4 o jiws il
S5 bl Laas L ol il ois § o Comer 5 Ol i  OSG § 55 (55 gl
Lo Lo ot Ls Cand s (5uas s 55 )3 5 odlid (ndl 335 gyl 093 423 53 5 Comer p gl 4 O3

el V J g C,a@otfxs,uj\ o3lil b la ezt Ls opl 51K 8 0 . Llos

A


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

o&);ujul 357 %ﬂj)lfﬁ:‘l} sl esla 035 .Y Jju\’

ailais Coner AL s ) i OIS Sllaoy Sy | pll
YA Ry A 3T)

O 035 855k Dogme | 0 o5 s el Sl OG> el
C/YOVY /YFYF +/+44¢8 039

1 S a3 55 o0 35kl ((s3nal 03l &S 53 05l (b 1+ YF) bl ples el 2 ol pold
ol Jde 3 8 Sl oaT Gzt 5SSl 1 ol il Sl &S5 5 Slael S0k ltie &5 018 a (gl oS

sl odd 4 & L5 s gslar elyb &G Ol sew

OIS 390 (S gol b gxi -0
o LSS 4 b s o 1y 0l 0T b Olbbus 1T pde 5 (S g SN G ptin &S0 St 3L 5 o 4 32
o aS el odss £ Jleel s gdims Il Al o 55 olal il 533 8 e laGsiin o Sl 5 5
5 SIS b Cda U Cpiomed el okt 43 8 B )3 B akis £ caund LB Bkt ;STTas OT bl
s o, b oSO U s F dlesl glacus g e o (SGs S0l (g skin b Olblius (g jlulisT
2 LaGstw Coalil 51 K0s O b 5wl ezt (S S Gsis & Bl 0G50 2 5 adlate
Em a5 s aibie 1o 53 mad B Gdis sl ST e (6,8 sl 0K £ 5 oS s L adate oS
30 Ol )3 i Sl 0dks ol il e o 3 058l Ll sle 4 a5 5 08 s s el 0
Ll ol ¥ SMie S el 5 ol ot ) 3 o7 s 4l (iltie o] g Ll e 0
e e 3 MNF i b ol 10 51in 5 308 (slag oy ke il ;s MNF O

Wl oks 4 8 5 53 Loy g Gl )30 e oes . Py DIFLLIF,

Solal (6 golyl 39 Cpnd V-0
33 5 Sl ol Ol (33Lal Oy g0 4133 5 o 5 Bakin a5l Jeol Cmiie Ol s 25l 53 Al ol o
AL 3,2 sl AsL b bl 93 Gl w55 w65 s gl ealinal ¥ 2o (5L, Je 51015 0 (505
Oma3T Gk 3128 8 51,58 s 35500 058U b &S oS5 (EasyFit 5.5 51550 p 5 Sl eslizul L
2olie U 525003 8 b ol blE oS5 oSG 055 Jle 5 (83 Gl p 5l 53 a5 8 sal S

.w“jl.:;.))}ﬁL;LL@J‘Ju\.ﬁ).}K%T@QJQP\)EJQJ.A)J&Q)‘})O&L:O

=2l Jow J=A-0
AK Jad=o J_ALG M L_v L5|4.§L;|)}OPL )‘J'é\rj' Br) CPLEX a..\.l.lf& )" oslarul La Sluw CJ‘i‘ wﬂ‘g‘) Jde

alai; §+ glu@\ou@ﬂ@?&;y\fﬁd@;\,Awéuﬂbgwuﬁ.@f&y,\f
Lol sdalive JBA Jpdor 5345 03 8 ol il olg Ol O e

Yy


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

SS9 S GG st 4 LB A S

k

k J | ) k ) ) j | ) j | )
Y 4 Y4 £ \ A v ) ¥ o \7 11 \ q \ \
4 AR Y IA A Y YA vy \ 'Y \\% \v s o Y Y
\ ¥ \ ¢A \7 AR YA ry Y Y A 1A ¥ ) s Y
ARl ARl Yy PN Wiy YA e o 4 A 14 ¥ o ¥ 13
Vv \ v 0. A AR YA Yo \ 14 A Y. \ o o -]
\ o Yf o) 4 AR YA " \ v A A \ o 4 1
\ o Yo oY Yy AR YA Yy \ A A Yy \ o \4 \4
Y o \id oy Wi YA YA Y o 4 ry Y v A A
Y o v 0¢ \ \ Y4 4 Y o Y. Y¢ \ A q 4
¥ v YA 00 \ \ Y4 $e \ Y A Yo 4 o \e e
\ \ Y4 o1 \ q Y4 £ \ A Yy ™ \ A "\ B
Y o ¥ oY \ \ Y4 Y \ A Yy Yy \ \¥ VY \Y
\ o f\ oA Y \ Y4 A Y o Y¥ YA Y o Yy 1y
\ A Y 04 \ Y Y4 [ %3 Y o Yo ra o o ¥ 1¢
4 \ Y 1. \ 4 Y4 $0 Y o \i4 Y. \ \¥ A \o

5 Laolails 345 0 otalie 45 4 S 0len ol o w1y O g5 8 4 Larais Sl 4 Jpdr o

Llesls

Q&At};):%.bwuﬂfdﬁrj.i Jou=>

sldas Q& Sldas (J&a
v RIPS{PRRN \ Obiw L
\ LS e \ MKy
\ S b s \ i S e
) bt Pl | I
) o0 Y e 5507 3o 5 o1
\ &lulsS \ Oliw ,u3
\ Al oS ¥ e
Y Jeo ) Shooms s bl
| Ol T Joa Y 50 oy
A |ilage ) oy oKl
Y S Kl

Cosgdons s 4 .l odaline LB SBFF bl 3 avg b SaST, Ol 55 )0 Jads s
bl wile bls 31 5 5 5a Sy Lledds &S5 2SI Gatis &5 (6115 b o bl 51 (6ol c bl L GF

ool ] ol a S S Gadis &K 51 i il 53 Colual ) Oliawlie Ll a5 4 Y4 5 YA OA

rr

el a3l


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

Gble js ag LB jeess N Jou

Sl aabaie Sl aakate Sl Prisn sl aakaie

\ ¥ \ Yy \ \Y Al \
\ o \ Y¥ \ v Al Y
\ \nd \ Yo \ \¥ Al Y
\ v \ \t4 \ Vo Al ¥
\ YA \ v \ \7 \ )
\ Y4 \ YA \ \\% \ 4
\ ¥ A Y4 o A \ \
\ f \ Y \ AR Al A
\ Y \ \ \ \E Al q
\ v \ Y \ Yy Al Ve

\ Yy \ Yy \ AR

Slghasy 9 (55 4o 1

ol Csy e (65l 4 (6315 sl S8 Wil 5 o0 Vg (L0 ale (sl sy 3l oslinul
o cailaie g 3 6SGST e gla el Gl sy ge gls bl 5 Wesls Sl Sl ey bl pl iles
adbio Sy Olgie 4 sde oS Lailaie a3 SSGS e gla et li s S B e 335 5 0 g
s 53 DLVl 5 (S mlie ulal 1 La st ld ol A ol il (asls Cida 51 aS s 8 s
e O 36y 5 0o 40 KL 5 O 55 50 S0 g (gla s s Ll ol ]
S a8 Gl 335 b e Slaas s b gl el 08 5 5 el el 18 518 s 8
Cmar 5 Ll 335 p o 4 e L 05 055 4 a5 L OB o i ulad 55 ol oliat se
o 53 0L g5 YY) 5 ailate Y 55 48T OIS N+ YF sl 05l BlES s (610 .k il oS 35,
U5 laie g Cmite S H1die (g5l ST (o 95 @ a5 L aalsl 55 s eslatal (Conl ST 5 Ugin Ll
CLacs gdoue 5 Slail 335 o i 5 0L 53U o i caibain 36y i ol ¢SS (6 5luo 5SS
2t 3 B a5 i Ol 0351 ($3U5 @ a5 b s S el (L) Ja S eslizl L el
j\w45.,\_5:c\:.é)f)lfcg@La)TLg}i)mUjd.,\.aiﬁjswugi:).waqug.ujsc@u\:;J:
sty s S ol gy ool Ol & gl 4 70 slad o eyl NSl 5 ke (g5l il
ol 5 b o Vsl La0T 51 g (615 o e g (BB seir () 4t dings BB (i 1 oy 33,5 o0
s 3Ias 5 o (laosts Sloslial U o5l Jite ol Jlo iz 8 L6 5352 5 35 Jome 3 0T o
238 sty Rl b e (SB35 S o i
S N BB sin i iy 25 L QLOKG Uil 08 3 03 8 sl ST Sliios o1,
W.n}fdjuduQLAJ‘.Q.A)}_LA_:J{LM):}ofl.al).s&liolia(ajs(lfﬁj;ﬂf(lqdlﬁw):

CL_?JL;}BQ)MQ@L.J\ 335 gyl o s a Jde sla el bl s dlis (g 5led e ssjfu.e slgéy

Y


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

W=¥ (Ve DVY 0T glas )8 55 Sldes 53 Guioed dloes

= el Sy gdome 3Lt Jue (g5l B A1 cllis ol slo eyl 55 03 Jlj 4 a5 b8
Cudgdmn B3lar gladds (gl abd uul s »qu.a slgin ol w;rbu\ 039 dle i o8 bl

8 A g 2050 8 oslie Gl 55 b ol

&b

[1] Li, H., Mukhopadhyay, S. K., Wu, J. J., Zhou, L., & Du, Z. (2020). Balanced maximal covering
location problem and its application in bike-sharing. International Journal of Production
Economics, 223, 107513.

[2] Coco, A. A, Santos, A. C., & Noronha, T. F. (2018). Formulation and algorithms for the robust
maximal covering location problem. Electronic Notes in Discrete Mathematics, 64, 145-154.

[3] Lee, C., & Han, J. (2017). Benders-and-Price approach for electric vehicle charging station location
problem under probabilistic travel range. Transportation Research Part B: Methodological, 106,
130-152.

[4] Lee, C., & Han, J. (2017). Benders-and-Price approach for electric vehicle charging station location
problem under probabilistic travel range. Transportation Research Part B: Methodological, 106,
130-152.

[5] Blanquero, R., Carrizosa, E., & Boglarka, G. (2016). Maximal covering location problems on
networks with regional demand. Omega, 64, 77-85.

[6] Pereira, M. A., Coelho, L. C., Lorena, L. A., & De Souza, L. C. (2015). A hybrid method for the
probabilistic maximal covering location—allocation problem. Computers & Operations Research, 57,
51-59.

[7] Davari, S., Zarandi, M. H. F., & Turksen, 1. B. (2013). A greedy variable neighborhood search
heuristic for the maximal covering location problem with fuzzy coverage radii. Knowledge-Based
Systems, 41, 68-76.

[8] Azad, H. R. L., & Boushehri, N. S. (2014). Billboard advertising modeling by using network count
location problem. International Journal for Traffic and Transport Engineering, 4(2).

[9] Vahdani, B., & Tahervardi, M. (2019). A Multi-Objective Optimization Model For Location-
Inventory-Routing Problem in a Multi-Echelon Supply Chain Network Considering Maximum
Demand Coverage. Industrial Management Studies, 17(52), 239-286. doi:
10.22054/jims.2017.19172.1680.

[10] Mohaghar, A., Aryaee, S., Heidary, J., Toomanian, A. (2017). Using Weighted Maximal Covering
Model with Partial Coverage and Geographical Information Systems for Locating Bank Branches.
Industrial Management Studies, 15(47), 1-22.

[11] Yao, K. (2015). Who gives? The determinants of charitable giving, volunteering, and their
relationship.

[12] Marx, J. D., & Carter, V. B. (2014). Factors influencing US charitable giving during the great
recession: Implications for nonprofit administration. Administrative Sciences, 4(3), 350-372.

[13] Lwin, M., & Phau, I. (2010). Characteristics of charitable donors in Australia. In Recent Advances in
Retailing and Services Science conference proceedings. Recent Advances in Retailing and Services
Science.

[14] Santos, M. C., Luss, H., Nace, D., & Poss, M. (2019). Proportional and maxmin fairness for the
sensor location problem with chance constraints. Discrete Applied Mathematics, 261, 316-331.

[15] Liu, K., Li, Q., & Zhang, Z. H. (2019). Distributionally robust optimization of an emergency medical
service station location and sizing problem with joint chance constraints. Transportation research
part B: methodological, 119, 79-101.

[16] Kinay, O. B., Kara, B. Y., Saldanha-da-Gama, F., & Correia, 1. (2018). Modeling the shelter site
location problem using chance constraints: A case study for Istanbul. European Journal of
Operational Research, 270(1), 132-145.

[17] Charles, V., Ansari, S. I., & Khalid, M. M. (2011). Multi-objective stochastic linear programming
with general form of distributions. Int J Oper Res Optim, 2(2), 261-278.

[18] De, P. K., Acharya, D., & Sahu, K. C. (1982). A chance-constrained goal programming model for
capital budgeting. Journal of the Operational Research Society, 33(7), 635-638.

Yo


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22517286.2022.19.1.4.4 ]

[ DOI: 10.52547/jamlu.19.1.17 ]

TR NG S g o5 S SN G stis 4y 2L O OLSKar 5 Sl jas

[19] Bashiri, M., Hosseinijoo, S., & Hosseininejad, S. (2014). Industrial Systems Design (Facility
Location). Volume 4. Tehran: Publishing Payam.

[20] Church, R., & ReVelle, C. (1974). The maximal covering location problem. In Papers of the regional
science association (Vol. 32, No. 1, pp. 101-118). Springer-Verlag.

[21] Zavadskas, E. K., & Turskis, Z. (2011). Multiple criteria decision making (MCDM) methods in
economics; an overview. Technological and economic development of economy, 17(2), 397-427.

[22] Salimifard, K., Mostafaee Dowlatabad, K. (2013). Applying Stochastic Goal Programming to Water
Resource Management. Water and Soil, 27(2), 282-291. doi: 10.22067/jsw.v0i0.24353.

[23] Azar, A., and Rajabzadeh, A. (2010). Applied Decision Making, MADM Approach. Fourth Edition.
Tehran; Publishing Ghazn Danesh.

\id


http://dx.doi.org/10.52547/jamlu.19.1.17
https://dor.isc.ac/dor/20.1001.1.22517286.2022.19.1.4.4
https://jamlu.lahijan.iau.ir/article-1-2002-en.html
http://www.tcpdf.org

