[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

‘qu/\ﬂupuau" Ql:.«a.\a" (A ;j,l':i) (‘5: a;\.«.ﬁ: Lé}&:—-«f’db LQT&L&J,:JKJJ &:)L:LQ-G):‘E—:B}U““JP.M

YYOV-VYAZ LLS

SLCgdgamo (3 F J 50 b Olslew [.C.U (dsmy (sisplo) (8 3ludig:
S Ol S3B culpus Wolph 53 &be

T 8 i 3918 ¢ Ko by sl
Ol el g o&sls (e (polige (5 5S> (5 s -
Q\_/.i\ BSpesy ali.ﬁ.}\: QGL.& el a}_)f g_)\:.,i.;': -Y

VFeY 6o Y iddlas oy

VY g VY i B

ol
Slles 5 5 su0l) fles ¢ milinsl Sl Lo suast Oliys 5 iy Sleds bl o sl 51 S
aS  odn b Slesenas 3T 4 bled il Oloys 5 Cbldg L;uwwja,ﬁv;ﬁl);tﬁgﬁ%;m{up@
ol .l ol sladlus Q.x;zc,bﬁ Yo dher 51 Sleys el el (6l 0 dds o Ol 05 5
Lilh Fpaamg bdas o el (ool de U Ol g Cllig Caises ST1oe 55 1) dbg e slaas 8 (Cnlie
Siu Lopas ple janads Gl e G0l (Gloys Sk §adse 53 e Sl o Spge Sl
GOk loy ST Lol 2l ojlsen 5 035 Jloys Wl oSS gz bl & (LCU) o35 ol
P ey Sronel s ST GOl g (Joe ol agn 5 Dl en s s Olles 4 4l janess
o GloySlads Olley sl I Jol 35m 0557 atdy OIS planil b0l (GSleanS” Ous I.C.U
Sl ok bl SThe nl 53 Ja 5 Olslew ol GRIBI Shesley mlie 1 eslizel glady ja (g 5ludiaS’
GOl 5 Syl 4 5L (os Oleys Olylew sliwd) LCU idu 51 ok ylen (553755 T 3 K5 s b
DS 53 dder sls S0 55 31 (S5 (636 (shate 3l sl 53505 )13 La)lST Coalibpute S la)s glac Il ol
& 3 oo U1 dn s S ol ! el dlab (55500l 5 b0l Sl oaT Cansay gl ol Waoaibpte 0!
SSls g 4 Sladst 0dS 5L 53 Ol lew sl (g3lgiin o 3 S5, 6,5 w4 b 4 sls Ol (655 50 andllas

Aol I A3 WY Ol

Cosgies l.CU 23w Sl jles e panais oy Gl e i GOl 5 (65 a5 iSO Dlads”

DL Hlsedge *
Shishebori@yazd.ac.ir : Sy S o ,5T
74


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

Ao
Ok ley ol 48l delie Coadl Olley 4 0ddalyl Cudle 5 2bldg Slbds & pde ai> o) s 4l
AV mhe I3 & plaes 55 0t b o Conds s s baye el skl
3,03 JWs 4 Gloyd wrewn &K o501 S 63,05 e 51N Bl Oy senls,
N ot 53 f e ol ol e 5 G830l 5 S0l eSSl (s (013555
s (LCU) o35 Glacdl o e wibe uleo Gla jidw 48 gazme b 5 es U alox I Calies la jiie
b 3 IY] b e el i 3 e il Slay e b5 glel 5 (C.CU) 5 bl e i
3 ol GL’.A Salus g dax 31 5,0 599 Ok by 5 Oloys ST jo a5 alides Glalus g
g Shal Bl 5 b sa A e g 5 cmlle b0l G 4 LG ails 0T 1 0T o Jlo mlis
oln (65150l 1 S 2813 S Ol g gm 4Dt b a ka5 55 5 Ol 5 e 538 uls,
A5y 50 NS Gadl 4 a5 L1y ST ol (b s Sl Oolial Wi5 oo Ok slew 5 Gleys ST, sl
2 S ol kel 6 e Sl U1 5 or el 6 e sl 4SS L ol 4 STl (8 ke
ol LCU zde 53 odd (g 2w Olylen wle Lol o a4 5 U [V] 5505 Ol 1) sl ar| 0 Oy lows
OT 4 B a5 pde o5 Sl o) 5 oV Comal 1 a0kl Sidu ol 53 2 50 wlhie Sy ke
s 2 51 (S o nl 33 s o (S Sl 5 Sl (69,5 6551 ) o Sl 5 DU ) o
Stetily (652 540b Tl s et CJ?K’ 39 (o glaplls s e 53 Slles eyl Lol
s s )l a0k les 53 guu0b; s i, C\}J\j‘aﬂb Ghsaz3 g (Dl CLE drw &5
At Cadl o) g 3 (Dkeoli 5 Slhas 5 (Daile) (25 (Ddakidy) (63 oy 7 s 55 Sllas
LOT wlis 5 LCUlacss uuib) (slles Jow s (sau0le) filue Aile codls 0 Slhas Jslus
ol 25w 51 5 S s Do 4 filee ol K05 b 5l dien (63L5 sl (S Dl
das o Ol Sladss ) S Ok les 55 s Sl s 515 Oles Culy cOleys 5 Cblig
A,E )15 Oleys S ors Sl e w5 gl Shasles Gla gl s Ve B Fr g oS
LOT o 3 5 adls Olwslen Ok L ple b (Sop LUyl d.CU zsw 5500, 5500050
Gl 5 e 2l s ol S 0T Sl 5l s Oles 4 (Gluyluds Oljee Sl 31 0sdls
Sbwsley Sloys om0 ol LOU 2oy &5 08 015 on § smmme 55 Zbls dal 5 Oyl (o
Blg oo S 0T posde CU e oL 53 55 2 5SS .Sl 0T T ys 5 a8 Aol S 5
lel Gblie 5 Jb o d o 50 HI L Sl slhls Olley Sloys Cund s 50 b i 4 j2uie
(o Olej Al 4 e Ll n Ol Oleys omlie (o0l Wbl ol ol e 4y 55 1 (g3ubate
5 Sl Sl glaats o 5 (5 (bt mmainie 0Dyl 2 Ol 2) o () 6L (glaty 3o (e
3l )s sl Olylew Sl Obej 2alS b ol (guiley clasygliws ol HUS™ 53 558 LCU 2ae Llag
dal g Olaeyl 4 Ohlew ¢l 1y 5L (Pl b Ol & Gloylads o (131 Cads

Ve


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

5 Silweslel Olejde 03 o=l il LC U ide (cduole 5o Calides Glalabipds 5 S50
5 ks 0dszsls s S dleasl WOlilen (B3l 5555 o>l Jos p5 5 Gk b Dl
03 e bl 5 SG w1 s ) oSS 5 e Uiy e 4 ) sl pde Jlai>| (Dol
LF] 48" s bzl 5ol 05

WOk o laas ;o 2ol 5 T (50,8 Sl 5o ege L2 LCU e cuuile) )00 5
Al Sl L5 o s ol 03,13 35 o ol S Ilab 3 & ilsins (slalabipde Cle 4 313
Lyl 5 dorly Olamaiete (Ol o lady 3o il 3l dile (g3daze (gla L b adkiwjlew 055 0l sl 51,
o (@Il Comer 5 (23lg SACSl e (slaa ja LRI L dis yas) (Sl sl 3 gdos DU
3 ol copmen 38 0 alse LT s Rl 5 Lol nl Bl S b gyl 4 ablg el
BLo| G 03 psbael 5 LCU e gamme b b 5550 53 (6 S 63100 BB (slaosls 352087 L Ol slozs O 2 ks
3155 Olslew &G LCU i 4 oS sl o Ololew b b ST 555 o axlge Lo sla g,y 058
A Ohley ulo,y llnl Gl Jhlpl 4 a5 b el SR edd fo by 5kl b b ST
b dl 358 g L) Ol e glaaiy 5 5 i oo T Sls) 5 (S8 5 51 Olslin 5 O el o8
e ol SleyOleds Olhlay slaw 1 Jeols 55w 035 aliy Ooda b ol tags (g ) 4 S
Al L b Ol sl o mis 518l e g Oliesles olg Cods 4 Oy om0 U s 0 4l
bl 0T o g3 ol 53 030l dlas 4 4 5 L33 8 e Sl 5 28l a3l peba
3ol sgw 05 S ain Ol LLCU e Sleys 0T 5 siuole) sledie 5,555, 5l eslizal b
s pde Sy sdome (55,8 i 53y Gl sley e S eslizel (slady 3o (55lueinS 5 Olsla Ol
Oloys plasil (155 (gless (S Dlignd @ oo iwd (Dl 4l 0352 gk (I Sl mbie
el 3 06 s Ol Oloys Olej ke s @r.&.& @ar g b o 55 4l LCU ise Ol
5 il gl I [0] (Ohley Oloys i3 Gloys STm Sl ediis)sTaenr DMLl L pllas) i3
e 33 S)lo 3585 S8 5 Ole Sl L olew & (S Oleps T3 5 05 5 (5 SLS
T 3 ol ! ol 1 S o o,m S Sl g lresls I 5 amils Oljles kS
9y o) s Cwlodd o) et dilads 5 (dle i cailiy b e gladhane an o i O sod (65 yael
ol oks 43 5 i 53 CFCS (6,18 S L (e (656 Coalabpe &y ot SIS (51l (s00ke

G il ¥
ol 93 0da 3! Slaanas !l ol Ol ylos &K idm 508 35w 5 2 50l S LCU o1 > ise
Jos LG )3 bl o a0l 5 5 %b 3513 Olsley IS5 Shes 5 g 55 BB Ol S6 2y
23 oo s Jole Jos LGB (3Ilely Ol o sd oo Jos GBI 5 St 55 4 oeie S el gl
Cov Ygome iluoslel Oloj ool Sl Oley (S 5yaab o3 4 5 5 (S Sla 1> g5

\Al


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

33 5b b gla ol w5l 5 Yo 5 el Gl l i s 0his 4 03,8 L5 e ol Il 3t
Jlel 5L B o i 3 Shes 50 Glp Sl 0 33 o) &S FlOLKa 5 e (lanlllas
PO CE e i 3 bl ol 5 st sl (Bl Je G sl dl s 53 L s
Sl gy 3l eslinal b cday o e 53 1358 0 Slgttey JI5 4 ly (31Nl S0l 35 L
G enlimal b eCulg 53 555 o0 alyl 0% (Sl e idu G dig ddn eedu catanS 3l g
Sl e Jide sy sdbae g sldad U 5 Sl odd osls QLS (onlgiiny Jde 5 )8 ¢ 81y Jle
3 Ohles a2 55 e Oblal oS Sk lay Gl el Ol Oladss 3 pd e Judel 05
a3 s Slaely (6,8 Ooda ol s Kl (6 Do el 5 Bl g s 28l (la i i
g b e 5 o gladely (6l S Hlew (oM Glataly (61 g5 & Lok les 12 Slew 5131 0
2 Sl 5l ol 25 35 Sl iy Sllas o pte Sl ane 5 [V] o e 5 e ol b
Sl Sl 3y5e 53 45 Wleols anw g S0 1 s bk ey 65 LT Ll ogs Sl sl i
&S Db bl Sl Glagtann 5 08 syl 1 Sl slay 08 LS an 3,1 i i
Ll 35 sl S Sl opl Jol aud b 358 o oy p i b 93 3,8 o 55 531y Las 5 Sledbl
B3 5 i sl GBI 53 b sl G cdas n plawil 1) 3w glae s ¢S oS Slej Olen L K
Do bl 05 a5 Ml w515 5 by L1 35 612 45 A8 0 O £33 48 3 LS
i iy 5 Shas 6, Se5ll 5 i 3T @y Sl anlllas & ST 2 5 555 blsl 53 15
AR S e 55 Sleslas 5 Els ory gl e ol S S 83,50 andlae & 53 Ol e
g o plnil

o 4 o 92 Eop ik ey s (S e o5k 5SS Sheoley glaiss
o2 Al (6l ) S Aoy Ve EEag Sleslinal &5 Wledd Cel Da Y b SLSI slals
35 68 oS 4 [A] g o 53 Olsloy 53 DS i 6l Lo 5 VL CdST L (S5 e 48 o
gy ool el S sl o Ll ol sy S (S5 2w 6l (6390 oS 5 Ol 5 50
Ol Ol gn 47 Sl ok 5 sl il e O3 oo 5 (3l alil ke b by (sl Oy
G otelp Jbe &S5 gl anlllas 53 557 gunaal 2y 51 S T el Sledbl ulul 5 1) gl
Wl 0 sud g b ey S 5l Sl sidone b me 5 (el Oley (38 5 55 b IS eosite
L Ohles Sl iy S 5 e o sine 5 el By Sionel K sl sl (oSl e
Je ‘J;Lsaj sy Cu sl Gyl 45T Juo b oaolie 55 3gd oo enlil oyn &S5 s &
g o Oy Sl 1y ol sl ol Ll e s Sl i eTos g B nds b 1 LT (enlgriy
S e s (gla gyl 5 Colal S

\Al


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

Bl o) S s Vs S ole ek el Yo S sl s Y14 L 0L
\,uou,uﬁcuﬁj;@ppb&\j;ld;%,,»gl,wmé.:ﬁ&ug.TS\fL;\ﬁuu:mu;?
GO syee ol gl Odd oLl (gl 393 g0 39does Oloj 4 4> L s el B Hlhs Lo Ol
Olpke 4 SGST (sl bl o3lT Oley pyma b aglpe sl & WL bl el Ol
S5 Gk 3 (e s g e 6ol V8-S Ollen S (sauOle) 5 (ks sl b Cwdh
El A els ann g 50 dolb oL,y Jbe &S 5 b ijséﬁjfwwéu&i
S Sl (sl a5l SleS” DDl Coni 1) (6 F 50 (2Ll e 53 2 S5 S 5l Ol Sl
Oa &S 4 olaws O (ealgiin 5,55 S o215 Ok le 51 (slae gazms (51 Olples 51 oowlin
3 g s abie 3l Ol sloy Ty sdome o e 5 S8 0 Ol e Ol Jildn 4 1S oa ol 3 1 s ST
S sl sy il 5 g0 487 3505 3 5m 5 VAo 558 g 5 Sekee Sl T L el 3 s 1SS () e dle
[als52 s ;S es ol

G0l Gl ¢ SLail (63,5 GOl L3 s sn Jilae JI (SO oS bl s wlabe 5 (6 in
Jsb s il a o by ol p jLis,yee Ol slaws cdlas cpl s .l Olhlew , Cal L;jiﬂ
S gk el i — OIS 4 iy o aad Wlas o I Os 5035 atde GUbOL ) (So)s0
3 she bl ke a5 Gl I aed ol 55 s 03T ik - 06 Lol
S g Shags 5l aihy el ol 315 anads 65 4 S 6 slalid 5> Lol b g b
‘_glja.x,LQ_le.u.u\,_L‘.sg%l)o\)mﬁwc)%;s«f@lamq!,\@w;xéﬁjuujd.u
Sde 3 1) Wl o U1y Wl o3Il 0as 56855 L Js scwl )5 ¢So S slaojlbl b g ladllas
V] s e S

5 b Sroneln Jde O mpen Sllas 5o Gdosd ¢ g Sladde &5 Lzils Ol (S5 So54 5 oS
Sl idu SL 550 OLSHE gang sl a5 b0l @l e (6ol 3) Olge 4 Al F oo (giluans
53T N 5,8 515 eslimal 350 cCal Ll 5 glons 5 Sl Caenl 518 Ol jley 5 Calies
03,5 Iy Jols ol 56 sl Ol s o8 sl Ok Jad (i 2 e a0l al)l & LS
Sl Jooly 4 Oliicn 35 JUis 4 £9> 5B (il S, O;U}? S Cus gl ¢l e Gl Jol
Jal 56 Jomoly & o 53 Al oo Caliben Sloj sla SN (sl (3l Solowr 5 05,5 atctiy dow s ol 56
o S 6l Gl e 53 by Giledie ¢S5 a4 landlas s 01 en 5 [VY] ST e L |
Ohlw (s Slowar 5 9 (J95 Dlyjae 5 Oljles Sy s Saglinjb & a5 L Ok 3 0L
V‘Uﬁ‘ S bw g 35d oo e Olylie y OMbaed 5 IS gAuOle) asl  Jsl a6 5y s

! SARS-CoV-2
vy


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

['¥] 3 g o odlamwl Ol )l g Sl O)9T Cowd
0d (b e 3 ole B 53 0, 33 Lo 5 0 g al g lie 47 sl 0L 01 en 5 IS !
ezt 5 (Sl e Ol 53 (o s o o3 AT (Oladr (51550 a ja Al 55 o3 OV sl
o = 1 55 0585 G r_:,_ufjlai,_)'\ (s gl a5 oo el oD > iy Sl Sl

LVF] 5 7 onlinal (galgins
Qmut_ﬂg\ﬁnggu)cuJvu}&u&;&;q.udk,uuj&“@b&w)@\,,;
vﬁlj_;g\,uwﬁﬂL;\ﬁl,au.mjdgm,\f;};uux&‘@Tgﬁj,.ngg%,uﬁ‘sﬁwuﬁ
O Ly aio ol 5,8 e 5 a1 Sl yles Sl e (gls Cudgdous 4 by e ai 93 Je ) AS e
%cr,a.wvu»,uﬁ;ﬁ;;ldzuw@wpb;,;@;wuvm@g\?\otf.uﬁfw
,[\o]sﬂfw,z;,;uu__awbuﬁ,,,J\,ﬁuuuapa,;lﬂvuﬁfﬁ@ou?;cqu)
61,8t g 4 48T WUsls daw g OLS S (el (61 abdadin ot Je &K 01,1800 5 5 54l
La Jomol )y 03537 Gty 61 2 68355 ﬁ.)}i" ST das oa olal a5 8 sl ) bty Oyl
s pngs 3 adllae 5y 50 s (S5 0L 5 oy &SI 18] 03 S eslizal Jsine Ol K 5o
35 8 mliBpde S ated i (g5 pael p s S5y e b Ol (gen g Ml
95 el [IVIL 55 aculous azin Coia U (650 yanl p 591 &S5 s azin 40 azin L Ladel . Liles S
sl slgiy Kews Juale 5,8 15 5 b Sl g0l s 51 Ll 5L, Jde K O,
it (1 Sl 4l Sl (T (oS 5 K5 05 S S Olisslgitg Jie o 1

[\/\] C,.w‘ ol Jl’r.i‘ M‘j})

SRR a9 T
T 32905 60k JLis 4 ¢ oLy Je il 53 51 n 0 4gs e 5 dlls DLy 4 Zad (ol o
Slew G Gl 53 ol (o x5 Olays 3 L) wb\ﬂgr_&‘wdbﬂ)\.@. .C.U o e 5o sl
By Gl Jo e 3 slen a4 (it IS remen 5 AS e (b 1) s )se sl 5 Jl
3 Sleds ol s Lyl s cedd pali e sl ol a8 8 L s Slosiats 53 gliie oo gt
A3k 1y sl HUSS Lo Sl ey oy aloa a3 65 0 3 8 B0 s IS 4 Oblen Jp
5 Sty 4 dde ol mmen 33,8 e all slen 4 Gleg 5L 3550 Sleds adST 35k 0bej 55 505 S
e ool Sl a0 51 (S 0315 5 0 61555 S 0 Ol ylow gla jidw alS 5 LCU i gibobs
AEL e alad Oy sots Hlaw 4 SleySlds 5 e g e Olej Sk 45T Sl ol ok i 8 L5 s

Gy 35 Okl GLoku,les I (S (Gaind Odd 563,08 5 Fudyl @l el tash 5
SLCU Liu a0 jley an o 3l 2338 sloul adly s S5 bl Je b Sl 0l Sl andlas
22 &S Ghlew Cunygd 55y » LCU is 555 el it Sy e 4 Hley ol OT Ll b aseis

V¥


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

Q‘J:Pdw‘ijw@f)&&‘lcuJMJ}LMMj&l.ggbvb)b)\:aoﬂjcguu\f4.:.\:4)3)

a0l 1y dnl b epl 1 gl V S e o anasss Y

3 ylews oL p)le 4yl Lows Coaw 48 p)ls!
850 dy 1Lews danl Nt L e S e 2 lovo ce
oSyt i uﬁ.ﬁq in....e Sgw 30;.\.:: GJng 0T A
S ICU g L ' 4 lA..J).h 4 bosye
e 9 l" ‘ . ‘ - lS‘ 9 15y
L oon L)l ey 39) SR Gy b e led
Jlewt cproy . Cudyig Ginleg
abgy o yaunseie da
al
oleys 6l slem 59,5 oolal
ua.aéu".a Jm.:,SG.a.aéu" > )-.‘)L“:‘.‘ Cug > < 5,
58 gisilej alusl 5y abgyye @iilej ol e
oo a8 5 b

LCU isw 53 Ol Oloys 5 Cu s sy ) S0

g e 4 8 5y b3 Slo s ke o Sl e 4 ol

Al o 2l D)ot Hlew 4 Gl Dleds 5 g g e Ol Soe )

550 55 53 Ol aem 4 031 b 0315 Sy o5l 53 3505 G 0l S e Olie 4 LU s J gt -
SLAL! 5o o 5 OAs BLAI L 3 om €S o i dory mad 4 0l el (GAOLe) 5 (S5 90 5 =Y
s p L OSWLCU s

s s 55 (6O 093 Il e et 5 O les -F

Doz 2 sl 851 es035 5 (g o plawil OT 51y 5 8 457 a5 po (slakisl b o gMe @) Olajs Jsb -0
Ll Cob 5 et

5,8 plosl (Jgonn 5 ol Oyl (s 33 I 53 Olylay Condy (o) 2 =F

g dal B dalsl Oy go 4 Jde e 5 opl

e i)i' Oyl CL‘J 48 gozes |
el Jol o el JsJ & 3orn Olas 4o soes E(i)
do o 55 Dl g plad ds gazes K 0Pl Ollewy 48 goma W(i)
o el k sk J
5wa b e (Y

Yo


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

Sl §5lwosleT LS g oo (1 idm 53] s 555 K STijk
e 2555 Ol Al jo 4 J(5 55 n o 2515 sloy 457 S 5) SST;;
Slom 4 g e Ol a0 3] g 655 K PT;j
Sl G5 B3 s O P sle 4l dl 0 53] S 655 K PPT,k
o 0k 3o Ol 51 Ol jlay AaT ol al o 55 ] g 555K TCijk
Sl st Ol Sl 5 5 i 0l 5ILCU 65K, b W,
,uﬁ@éubéquogg Oleji bszjuiégjzkc,.i:ijzd Cijk
oy S116SS 5 Jho yinal Al o 53] 5K Sy ol 53V AST Z3L 55 g
e )l T
Sl G55 11K 5 i pieaD slagy arl o o 53] 5K b 53 ) AST (83 s
A Cpijk
Ao plie e
St SV 5 o il ey a1 al o 53 51 s 3l 555 K S S 0Lz 5
oy s ii'jik
o STy bogy ety sl alo o 53 51 K s e TTy

Max C = ZZZTCUk* MQXEZCU](—SSTU
i j ok j k
—(ZZZZTDpi*QpUk+ZZZ3’ijk*TTk
p i Jj k i j ok
D Kape =0 Vik o

M)

i€l irel
| EIA)
z Vik=) Vi,j ()
kEki]'
> Qee=r VP ®
kEk”
Cijk <M *yj Vi,j,k €k ®)
Cijk <M * Qpjk Vi,j,k€kyj,p )
Cijk = Z Cij’k’ + STijk + SSTU + PTijk +ZPPTp”k - M(\ - Yl]k) )
g P

\4


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

VieLjj €J,j#+A,j =j— k€K i€w()

Cijk = Z Cij’k' + STijk + SSTU + PTijk +ZPPTpijk — M(\ — Yl]k)
K’ 14

W)
VielLj,j €,j#*A,j =j— k€K
i€e(i),j+s;
Cijk > Yl]k * STijk + SSTU + PTijk
*)
+ ZPPTpijk Viel Vje A\Vke Kij
14

Zcijk'l'z:cij’kSTWi View(),j=s,j =s3 ()

k k
ZQ’jk"‘ZCi]”kSTWi VIieE®W),]=s2) =s3 ()

k k
2Xy e < Vi + Yy Vii<i'jk (o)
Yijk+Yi'jk SXii’jk-I_ Xl"ijk‘l'\ Vl,l<l,,],k \F)
Ciji = Cyrjie + STyjic + SSTyj + PTyjp — M * Xyrijp — YM + MYy )

+ MYy Vi j, i i i < 0

+ MYy Yk, j i 00 <0

WIS 55 Sl g S ol s g iluaity Jlisa clae Sda mb (2 (V) o5ledi dlasly Jsl 25 53
[l 53 5 g0 53 5 A4S 0 Ol @15 53 (1) 5l sy ories Ol LCU (sla i 5 Jol o
Oledst 3L 53 3505 Ol 51 (S oST dily ) sl 5 e dlom 1o S 55 Dl gnd 51 (S 605 215
Cay o5 (4= ) Jgdr b Gollae o877 e Oy (F) Cus o . ile o 3L sl (o 53 05 e 5 ok
40kS b 15 LCU (sl 3 ok i (sla e plas Lo jlony 0T b Gallan 5las 35,5 Szl 53 ook
&S Hlew 2 sl 4 a5 U8 0 Ol (F) Cusgdoes cdas Ol il 5 g0 Oleds 3L s 51 Ll g el Hlew Jole
OT 55 Sley Oleys Jsb 53 olT wods 48 8 i 55 I3 51 aysy b Gilas Lo oKT 550 0 (6 2y iy 5
il s Olej o ST ST e Ols (0) Cudgdome LS o Z3L,s Jrwys OT 51 Sloys Sleds Lo al> e
ey dlpa a5 ST US o Ol ooty Cuzgdone 53 5 3,13 35 LI OT &K 5 i e 5 Sl

v


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

(#) Sy domn 15,85 e 35 Ol sloy Joo 40 by o Blie 6 5 Jio it s LS 23153 Sladst
Jron 4 g Blan 6K 5 o e g 45T Il 55 Dleds jlay dlo e 2 53 SIS S e 0L
Ole ol Lol e Slads Sl s 0L 0lej 457 A o Ol (V) oy gidomn 5,85 Ik 5 Ol Loy
9 s ) Sleds 3L s Ol gl 0 OT 53 Hlew (GilwosbeT Ole S i J=1 e 5o Sleds s o
wals Jr 5 Slodst 4 515 Al e 0T 55 Sl & el bos b aadl Wil oo o 51 Sladss 3L s Ol
23 Sledst 3L 53 Ole Juls Jseme slay o Olodst CaL s OLL Ol &S ST e Ol (A) Sy guloes 5L
S Sl S3bys Ol 5 d e OT 53 Sl (ilweslel Olej Da 5 (65, d o 74) S35 Jo1
5Ol 5L ad e O 53 Hlew &7 ol by b adl Wb oo fow 5l Slodst S3L s Olej 5 s
Lol Juls Calides o150 53 Hles 4 SloyCwds Olj oS das o 0L (3) o goes . AiL azils fiw
53 35 Al s 4 3559 Ol 5 Gmig e Ol 5 Gludl S50 (B3 masm Ol) 5 sley Gjluesle]
LS or S Cagudons o) ABb old i w5550 S 5 dl e slen Oleys 25 45 Hlen S (g
Cilys 5 ilwesleT bk gpeme 3 slesl O KT dal gy Slods d o s ey ST &S
Slp ol Olj Gde Lus Oleys &S Lol Olhley (gl 45T AST 0 Ol (V1) o gde il Sleus
@l 5 A8 o Ol (1)) Cusgaoms il (Colo i ) (20 Hlie 51 ST (2l (655505 Lo
e ) (BB e 3 28T el (65505 8L 55 g 5Uasl Oles e L3 gad Jer 45T pses Oley
et S5 D3l s Skl e 65 50 S (Solew 53 Sl & AS 0 0Ly (1Y) Cud g il (Coly
3,8 o 15 sl G s (6,505 5 S e by Sledst Aol Oleg o Slew 53 1 SG dais 23l
Oles Sl b Ll oo e 3,85 )15 L5 Hlew 5l Cao s lew K 81487 a0 Ol (VW) s guloms
I gl it Sl Cao Cusgios ol b dly 53 AST L5 Sleds s 5 0ld J g
Ol (10) s g il o (V) 5 (8) Cusgitons oS oSS 55 (VF) Cusgions LT o 355 540 Ol juged
O3 o&ST sl 17 jlay HUatt o 3 T Sley 5 S L s Sledst g5 Jle 51T ey S148 48 s
Jie &K By il oo (V0) SAL 55 (V9) Cusgdoms 5390 dals 17l 1 2t i Slew (6,5 Cwus
g g3 g |5 4 L .r.i)\bjl.g OT s b 55mg 81 (5 oline L;Laui))i}bw cv.ulb P
Jos ol oS bt o e oSG 4 1, 0T il oY Gy o b S0LT eslinul gl ol Se
bt s 4 55 ool de 53 5,8 s ol LlLE b bl (B 035 spdoe L Ll
ol il eslamal BB st Oyge a4 Jde Ul ol Ll b g s pate 03,8 sgdee 4 5L (Je O3y
b Je & (V) Cusgtome (3.8 3 53 L oS odon Kl ot b ke &K Sl osliel b 3 gioms

2 g s Jtd

MaxZZCijkd =t )
j k

YA


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

tiZMaxZZCijk—SSTij V|EI
j k

i or dibe (Sl o (sl phne ok 4 Sl e D5 (aspde 4 a5 L (V) Sy g 53 8155
Sl gl ) Gl (il 51 ge eslital csduile) 5 (s pmaly Embe )3 e laaddge 51 S
p‘,,zuuzﬁjk,;,)‘ﬁuleg;wlom&)r{s,zbd,u;yéuﬂ\)gg.:@fr,\pgu);wa\a&
skbacstls s WIS (Sun0lel Sss0t i cnl @) 4 (oSl e sla el (s3Lacs B has I eslizal
e (536 Caabibpde S g wll Oloj Do 5 Hlew (s5luesleT (sladle 5SSy ol o 1.l
Aol 5las s 1) (65 CumbiBads sla ol o nl 53 Ak (5 Sl ealizal b &S s ls 13
L aaks pde Jsn Lo pde o OT bl s 4 ba Clled ok Oley 5o ¢ 2lie (656 sluel 1 eslizul .5 S
o A3 33 QIS Calibee (Sla0le Aile ilites mlie | @\O&,ugﬁut,\g (a3 ) 53 Sl died
Conld oot toled OGl tlie (56 48 gazmn 35 Sl Ol s (s Lol 13 b ¢ i JB b e 03
bosgaoe ool S (oo @l b G5 e 5 (gl & il o sl (See olie Sl gl esgiome (5 L
é:};u&u\ﬁw}wg)};ﬂswAe\)c,.l}.,é.p)'\d?l?JsSsﬁ@up}wdikﬂcﬁwcl:dg
FEB 3,80, &S sl Culby 5 (Mo (536 48 gazes Sl oslizal s o olazl She 4bi 4 T
a1y a0l ) dube gl el 53 (S15 Cualsd pe Ll a1 5 e oo e 1y 5 pdsCallanil
b stnole T 3 bt alyl ol S 5 ke Jal 13 c(g5luosleT 0lej dsle o el,b 05,57 (56 L

Sybo 58l 8l slis Sl ks s Sl g
5 S INA] il 03 508 (B yme &S5035 5 &SSSK 1 L sl 1y it Sla05s 4kl (s3lucsis s
IS s T aalllan 55 los S all o sbmacir (6 8 ol ladie 55 ($5Lais 35 Ol e b slallie &
Olye a4 (lad Sljlel 4 (56 (slaosls s <SG Culgh 55 5 0dkd g p S5luis s sdaie sla g,
o 599 S Sl Sl odd sl oslme L 6,,?‘.7@ eSS Js ol el sy oS
3 S5l s edin S eslial avast s iz (6,8 ool ST (sl (51 (536 3,855 31 5L e
Sllome S 40 i [N1-7] 48 5 0 05 0 - e K55 5 0 S 0l a5 ' CFCS (6 S
S5 4 by 636 Slloms sibm O Sin g 2he I GBI s s gl & ha) ]
4 08 s O o Las ol 4 L3S jamie CFCS 5155656 02,80 4 1y aast b (6,8 vreds
2h sy CFCS L;jil\pm;uww.;,&@mm.bu,\ ol s)ly 65 Oy se
Iy anlsl alid 25y & slapl ple 5 35d 0 Ol adsl o Sl Ol 4 oleT Sy o s 5L
o skas gazme Jds 6l &S Sl Ly, 656 lads sezs 43 CFCS (g5lusb ‘.:wjiﬂ AS
&S AS o dwles 1) (651 a8 sazms S e 558 e eslanal (G5B Gl LQLAM 23 Pl palie a4 56
s ol 0l (56 (s 5 Olge & S e slRe (pl S5 s (0 DL L) (G50 (s & aesezme o S e
Coand 30 3 g Sl e 3,8 135 53 Ll (656 de semme Slaiy L S5y 50k CFCS ‘.;wiu.xs

va


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

Sholed (Cupie sla Cndgn 5 s amys 35 L5 55 LCFCS S e aculoes 0Lz Olgar s blis
ﬁaui“ ol das oo all G5lug 3l o fgy ple b awslas 531, G50 (g 5 4o somme Sl (6 558>
S, Sl s S 4 e S Sl Lo gan 5 O5lael (656 (slads gazms Jge Sy e 5o o7 bl o
St S el ST 3 5 (636 U8 (Gl g dile glad IS 53 4 050 o0 Falezel BB 5 5335

:@\ﬂjg),y4{6m>,&@ﬁ,,§n&“&uCFCS ISP AATLD) RESVY

Il 438 a3 55 55 ) s e w5 5 636 sla el L b s slagm b s h3ls p Ol

ﬁ'ijk=(p5- Py -Pi) (\A)
PTUF(P& -pij -Pij) (\4)

IS 2 8wl Sl 5 R LOSH =l B pslie < 5 4 (0% ) (P ™) (P o) s
i gp e ok S end Lo g 3lie o 035 L (Y)
n-pij 'ndi A

1

> pij;di
p.d; P Al pg, a7
PPT § ST , PT e 36 sl s ¥ S
ol giledle 5 :Jg' 419')0
338 sl o 2 B oy a8 03 B 0uld 3oy OST Slie o a8 SIVL OIS Sl o i

min = maxuf; —minlj; (Y+)

5 e (658 sde 53 YU OIS lRe o i MAX U} (56 Jie ol s YU d PIEE dslas ol 5o
s Jole e 656 sl b yislie 5l Jbo i il e e (656 sde OIS ldde o S minlf;
DM Jili 0557 S s T 5 ! RO USRS P PN SIS TR R v-2 31 RH W B (G- PP-5 PR P
03 gdown ol 55 0l Jlo i i dewloes w5 03 5udoms i (615 oVL OIS Hldie STlus Sl b O S
s lin B 15 LT 5 Lsd o Ol Cob (6l gl 4 (656 ,5lae &S ST oo e (S5l Jla 5 355 ol .ol
S (o Joted s e B3l b e g 4 5 UST (s

i oS o5l 3 8B M Sy 4 OIS 1 IS 190 Al o

= (lit]-—minlitj) (YY)
T T e
n (mf;-minf;) (Yv)

Jj max
Pmin


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

t_ ot

un = (ugj—minli;) (Y¥)
ij — pmax
min

sde YL u> C)Lp\ ug- 5L ode bowy U C}\..A mf} (b sde ol U C)Lpi l{} (350 dsles o

.u\.&b@ e L;)lg

Iy pslie sl 5 YU O1S dlone i gu Al 5o

IS, = oMy )
U (vmhi-1m)
ij” iy

i (Yo)

u (\+ug~—mg’)

s (556 sluel Jb 5 (YL a5 Jb &3_\.&..\:-“: 4.1:-}»)_3::4.&(')&.4\ i b las d> 6 ol s
Al dl> 0) £33 Al e 5 dS (6 S I 5 Bl sl 3l eslinal b il (g ludle i gal o 53T 0
o 35 b (o 358 n pend (5B 3lel (6l cmbeiie G0l (LlodaT s (o el Vb > 5 ol
Sedgdmes (Jb 5 d 95l 358 oo dwle (636 Slael (gl Jbe 5 VL A= 9 dlep el d o3l ol 4
dslie oa b (518 sliel & 345 0 ol S 5,8 a5 30T 53 636 slael &7 ol (glodd 5kl
...Uj.fno:&;»\édgdb.uiT}juJ:lﬁ)a&bgj.\}ﬁ

edidle 5 alad pi3lin JS amlona tp)lgr al e

bt

N s
[\—lij+uij]

sde (G al e 53 5 odeT sy 3B sl a Llg ouéjudb,?ﬁ:&ocry ¢€L@Ua.a d> o cpl s
ATl o S e (656 slusl (gl aka

b islie dcnloes IRy Al g0
Zijj =minli; + (xij * Qi (YY)

0l 5 o kel e b alie (63,5555 3l eslial L galas slael 4 b s o (656 (slaslaal ¢ o) pl )3
Nl Do 4 Cypde g 4 a5 LS 0 e Lshpe 0 ($36 Sm il 5
8 sl jlas 3 oS 5 (glae gazms 3l 3Ll CFCS o135556 pay Juol (S 509 555 oo drmslons O3 0
Condgn 5 D e il 5 51 Ry cnl Sl (abaB slel 4 (56 slel S SUlS 5 5l die 2 56
o R il 03 0js mb K Olse 4 Sy sie mlg 5 ST e ealil bS5l X ) smes 53 (g
il el (636 3l T b oks 5551 (5Uaskn N 45 somea 51y o7 i (slaslms 4en (61,1 CFCS g .5 55 0
lay £ aen 51 oo (sl 0dd 0 dilbonS Solewlons 3 Hlms oyl i 51 Fy =(1i,MijUi) 5lis ) 53 355 oo

B ks Wl g e pslie ) S S gi oL, 5B sluel b

A


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

S3g0 e £
Badl o 9 4305 14
b 238 53 gy 3u0 03 Jin &0 (Sl Jke (51 ame g cokiplnil (Siludile 4 x5 L

:;..ﬂlﬁ,'C,aw,uuuléu,:.bt,?),@ue;ﬁf)\;&\w\;)yd.u;ﬂww

oLy e Glassgys ) Jou

Uniform (\o-») SST;;
Uniform (r--1+) ™wW;
Uniform (v++=yev0) TCyy,

230 Ol 4 Gle s Ol 5 slen (g5leeslel Ol (656 polie (65lucg s & 1o 4 a5 L 1)
Olej (sl odaTwsas abad i5las (CFCS iy, gl ol 5 656 polas & a5 b sl oo dunloes oakad
gl o dwloes O low SolwesleT

el pom Zusgome I 45T Siledd L;,,T@? 5o Ohles & GluyCuwds Ol (556 lassls
ola sty alad oolae CCFCS iy, sl 5 (656 polie & a5 L o oo 512055 byl )3 LT S5
Ol 5 odigile3ls Ohley 4 Sluyuwdst Oloj . isd oo dwlboes Ollew 4 Sluycwds Oloj (sl
(e pon s gdome I oS Llods ‘-”’TC“* 5o 06 5lws 3B Olhlew a4 SLl (65,0 SluyCuwds
oLS J> 5 GAMS )ljé\rji BE aJ..irrl:_r.;‘ Pl dde J 4 a5 L b e golan e bl 5 LT S5 5
LBl e 3 7 4 Olas 81 (sez0le g BCPLEX

Ohles & Gluywds sau0b; .Y Joue

sl s2 s3
egl [ eq2 | eq3 | eqd | eg5 | egb | eq7 | eg8 | eq9
b1l 4 12
b2 12
b3 5 9 12
b4 9 12
b5 8 12

8 s etd 8 58 Kb siluane 1T s Jos Vol Kby eq (3 s 3
Al gn 35 50 (6 sl SOl
WY Sde 4 bl adS 612 LCU Wi T3 oSS e go il o painde G5 s 52 &5 5b0kes
ooy pladl 4 OT (12 AT 5 ke Ol jde 55 Oyl S (ol oyl o7 w8 b s el
35 8 e e Ol ol atg Olgr 3,8 b Sy gsllas i 4 55 Sl T30S b S

Ohlay Oloys la o 4 Gll (64,4 CL'”‘ e Caasg LCU i s Sl Ct“ RS

AY


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

oo 0 6l okl Ol 4 Sl i i o Fnbio (T3 ol 53 1 S n i

el Jde - Calites sl ooy 0 ¥ Jo0>

GAMS
A 0 a5 e sl a0 slday Hlew sldas s,

t(s) fopt

\ 4R ¥ s Ve Al
Y AY¥F. ¥ ¥ \ Y
) N s s Y. Y
2 Y £ o Y. £
v Yao . 0 ¥ Yo e
\0 aiad Ve ¥ v 5
v Vo YYAA V0 ¥ £ \4
fy¢ 14YYYq V0 ¥ 7o A

G5 a5l V¢
)l JolSS 55 5l eksan $ plgdl Slbe ladie o3l gl slael I (S oS3 slagz ;S
cnl 3 [YF=YY] d oys 8 ol oS5 e 51 0T o dy\)w‘)‘ﬁﬁgpw),ﬁl%,,ﬂ
sdislml Bolal amsle Slapsisns S (S5 028 et U2 (sla il W5 5l ey caliy 4
orlls ods) o o Ol Sles Sl aslinal b oz ) SIS 1SS S8 55 5 555 00 (bl B3l b Lo 5
5 0Bl o35 505 S G o Balal DRl s 3l eslinel L 5 35 gn plowil (bl Slles 5 ok Slous]
b 51 S apsns S 5l s3la coddaniS 3500 55y osde b plowl OT (555 » e Slles
e b g (Bme e o Sz S| i Dl il Flie Ko (glapsiges S 5l oe
analr 0 2T 5 o a1 e sl g b2 S s e L)) i (semelr

s B ore 02 SN g anelr Ol pe s sl 5

by ol )by s ¥-£
dgp b 53 02, 831 s S oS Sl (505 4 W el (1r e o sl eyl ook 51 sk
53 oo Ol 0 O y) 025 58U (2w S5 IS G132 ) S o sl el sl 1 65,87 15
3950 las )3 mliel s O Twms o go ol (S o malyl ol (a5 )1 (e O
o o (65550 5 Jan g2 (2559 el 1SS a5 655 ) S sl el e g1 35 8 anlllan

AT s ¥ st Sy ST g b5 8 5 555 s bl 310K o sl

AY


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

S5 oS (sl el o (sl e leST 2 b o J9uer

ALl e Lo
pm Pc Npop MaxIt iy
) \ \ | |
Y Y Y \ Y
g i i | v
v Y \ \ f
\ i Y \ 1)
A \ v \ 2
Y i \ v v
v \ Y v A
\ Y v v q

BB O s 5368550 5 e (2S5 8 sl b Jibews s 2elily o sl odiiasd 8 L3 3 Calise = slaw
PM 5 Gl Jlaz>l PC cComax o161 NPOP clayl SO sl 5 1 MaXIt Jsds cpl 55 .Sl odaline

gusu;@tg&ué\ﬂ&;;ﬁ,)ﬁ\éuﬂbg@%vb.o Jou>

Jle 53 el mla Jeloe 53 ol o Sl b Jilee 5o syl elaws
CEPRIAL L e sl a5 Al s | bl
Y Y \ s Y \ Y Y \
ERPS R NP
YV Yo e . Y. Yie oo Yoos 4 MaxIt
SIS

v 5 b v 5 Y v 5 b Comasr Sl Npop
/A " o A N g VA " g s Jloz Pc
/Y8 oY Y8 oY o /F O Y e Jlaz| Pm

AL o ¥ s Oy oty g1l 61 o) Kan (Lo ls g
03 WS g'-:i)ji“ S8l 3 S5 a, Sl eslial b (bl Jde Jor 53 b pdy Sype b3l 4 s L
e bl whS 4 ar 5 b 5Ly Jde g Gl o Ken 45 Sl o 6303 OLE G b s g
Wl 0i g5 ) Sl 3 at Sl 4 Doy OljSde Kle 5 Sl 48 by
@ pdy Do bl oo bl U LS oo Jsb ol Olojode 358 o odalive S 5 4b0La

w231 100 GAMS 5 655 0m 5 Sl s e 4 o s sl o2 55801 o 5 ol (slal

A¥



http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

105000

100000
95000
90000
85000 \‘

80000
75000
70000
65000

60000 \

55000 A"\

50000 e Aa,
45000 b

40000
35000
o

MID

15
30
45
60
75
90

Yol o n
o N ™
— — —

150
165
180
195
210
225
240
255
270
285
300

Time(s)
1° Objective
S5 oSN (IToy) a1 ol k) ol Ko ¥ S

GAMS § <55 i 3951 g b duglio £
odijls  Sladin g Kl duﬁ,,ﬂ 35 dde o s g o Ol s LS S el 51 S
GB o+ Slasie b j5umslS 5 oSl Kijh, ool oy dale b oS Jo
e 13l 3 Sl S o8l p sy b gl AEL s A sl Jolo o Zo 5 RAM,2.34GHZ
28 abl 4 bl 5o Sl odd Ll Bslal S b Ve hiles SIS Sl 0dd oslinl
L dde Jo- & 536 GAMS i5le 5 o8 LT 51 5ls 5 oo 55 55 sl b i Bl 3 ol Slaslous
s 0551l plomil 5 Do a3 S eslizel ke o g 60l o) S 51 e 585 sl
sy ol 03 Bl e o 5 S0y il Calee Lalh s oslgiin ons 801 s Ses o
NP-Hard & soa (silodde S o oslanul Jie & S ol am g O Il &8 Al 0 Doy s pls
Sl 53 8 (2,8 Jo gty oo bt Ol 4 S8 sl 53 & 585 > Obe (a1 tL
2 ) Jhe (ol s 4 5 LS Sy 5k plonil L5l 5 g Nipd o LS GGy
i bl b3l SIS o 5 385 o abis 1 U S e S5 1 e sl (J io
4 3lnl a1 5 Asb e IS Jde Coda &b 5587 5 )y 85 o sl 4 o (p Ol &8 &) oo op ks
S Dy ol 48 0313 dnn g SIS ny S 5 3 Loy e Jo U5 K05 (G ke
gv—'w;ij‘ B 5 2505 GBS 4 S Ol Ol a4 358 (o) Il ey 5 (6,815 PP
J= 5 ety Je o sl e, 1 0T byl Sk 385 Jo oS Je &85 a3 5 558 ol

ol oslizal (5813 r;i,,is\
Lol oks slml e #0115 02 S a5 (Bl e (s S 8 s o

0595 9 Mg Al o (Jguaes Sl dx (dad 8 53 US o edeie &S Jgda ek 53 0dd b me (sl el L

AO


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

b ol w28 Gl ool Ol Jite Jo Ole3 L G5 Jor Sl 5 Sl od (i
orl ) o el D OS5 B3 o o (S OIS 5 il JSS S Ol Ss
.;,bu‘,zg,d,ud,,xe,u:mmL;)&;.u;r;i,;s\&b\f;ww‘w,;\~ 3 S ol (s
sl gl 38 o 5l eslazal (oL Je 039 NP-HARD & 4> 5 L «onl ol og&,,bom
)l é)CPLEX )\ abL&w‘dexJ’-dL&) é}&J’)bS&‘M}?‘\J ‘C'_,.w‘ J..AT)KL LLS"ati) JJ.A)J g)j
Shoos Jo= 3 K55 ol (Slles Ghis 45 L3L o CPLEX oS J> GAMS 1 jle 5 (slaoiS” J
@Y}b)@(ol;jbw‘ﬁ})&bc@\&b&lSau\.&r:la_;*)\_}élrjd\):éﬁséhg};})ﬂbm)b
J"JJ a.u.nu”\)\ u“pl'.’.) Jdae G'L.Mib ‘j-)d‘-’.‘)") C,.....:.:WL.ACPLEX LS‘.’JJ’ )\ JJA&CM\QJuﬁ
ah o) 5 o IS
SISl 5 383 o w1 J9u

2
. ) ) o
3 > 9 ) S 4 A e
3 I 2 33 3 EN. -
= 32 < © = <
O < O
©)
\ Y Y Y FEAA IN7A% FEAN YO /.
Y \ ¥ ¥ VA YOY. \VA/AYY ) YOY XY A
Y \Y ¥ ¥ AIAZR VoYY/f VFVOF. oY JAR
¥ Y. f ¥ ARRRA S AR R 74 VAOPFA I4AK JAS
o Yo ¥ ¥ 1440 YV /0 YAFa0A \t24 0 A
4 Y. f ¥ YYPVY. YA/« YYFFY. YFoan 1.0

e 5 GAMS J1le 5 53 o b slal 4 4 5 b ol o 0303 OLES (3 b Ik 53 7 5 5b0les

33) 3,03 13 @3l bkal o311 55 (6HB&lE 5 385 o ol Sl OIS ( SL, e = sl

Vo ST S 5 s S o ol Sl IS8 oS a0 Ol (L5 Jhe sla e,

G o sl &85 bl 51 eslial bl (5 Jo 5 (aloo LIS I3 02,80 ksl Loy
315 e

P LA gl anT 36 s osls 0L ()il b 5 583 Jo )3 eddalyl Sl 4 4 5 L

4 OSN3 o 55 5 o3 VF Olge 4 335 S 53 LCU idn 55 Oleys (sudlej Sy gt 3 8 i

5 CPLEX oS o o 51 Jool otaTmsa (slac s cuiomad 60l 0dd ool 5500 Ao )3 & Ol oo

LR e ey ;v—“auf\“ 5 Sl oy s b6 a3 o 8 r“w:i“ Slagaly Ol il GA

]

A?


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

JMw Cawlu>  fudi 0-¢
5 sl Jue ST Gla eyl Comlas Lo ) 2 4 (b, Jue o SleMbl (3955 4 5 L
c,uﬁqwaubouj,admwmwuqe_-j:p.xﬁ@wuwﬁd.\.@cuuﬁsggﬂ
10 il b baas 5 andll (g i o Jle el Ss Job Hley 4 (23Tt 0L sl slasl s
Sl ool 3OS (opl 9 S8L 2l ey95 ST (b 5o Oljles 4 (a3l wds Oloj deoys ¥ Ol 4 sy
3503 35 9 Ollew 4 Slayluwds js i > b Je 53 J= b b oS

Obj 4 S o St 1@ 5 F JSKE) 35 0 odalie Comlus low 53 8 65 0les
63,05 dde 5 semiis Sl e Slj o3l ol Ol 5 o3 wles Hlaw Jole adS” 55 Oles (g5luesleT
e 53 Glys Jown 6uOle) 5 03 58 Sl gy oy Ok oSl ¢Sl lay bl (652 540L 2 0550215

el IS 36l coiasl

S 5 4o 0
Slsd S e n 53 WeTps 5 ausm 5 e Db Gt 5l (S Ole 4 LCU i Sl w a5 L
e AL e $o9 8 5 rer Dl Soso g SR s Al e ulS s dlee (pl G5y SRy AL e
0 33 0305 b Lo 5 2SS peban 5> Calien Ol 31ad b s 3l Jo b 2a sy oal 31 ol
5ol 3lwosleT Ol 4 bgs e sl ol yl Jde opl o (61 cwimmen Sl 0313 [ialas |y e Hlel o g
g3l (63leg 3B CFCS g,y wlul 5 &8 Ui 4:9;,]@ 03 658 Oyt Ohlew 4 Sluylwds Ol
Sl 3l s ge ot 1 LOT 1831 (K& 5 e r S8 1 (sla el Calgs 55 5 438 plovl
b A3l Ol 53 alie Glata) b awlie 55 oalgtiy ia,y S 38 ol 015 e olgiin S,
IR St ol 4 Oty Oliode (ke Cimen Sl w33 (g o Ser Oy
Wil 3 g g dig Ol w0 Oy B plin Ol ) Soe Jube ] 53 S Sl 03 g0 (g0lgiy 5 S5 55 G 5
osb 4 Al e 50 s syl syls S sladis 4 G (o3l Jde ST gla Cuse LS s
Sl 5035 Sl ghyls Jor o dS™ 53 Olsles (g5leesleT Oloj 4 o (g3l e S i 31 s
Ohlew 51 (@3gdome 31w 65y » Jbo ol wmmer 3405 Jdo 5 Shes 5 pasites 1 ¢ Gloj o3L oyl
oy T Sl IS LIS Doy ol 5 51 Ll on a5 Sl 0s 8 8 15 (lesT 3550 0di s
23 L Ohbes 3leesleT Oloj s o slate 4 dam 55 (51 oliinlgiiny r;win,'\ Sl el w5l g
ST, (gl p slgiiy Gaios pl 53 0l 4yl s 5 uls & a5 b idl il sl Olsles S
i yn SIS PSO oz, S asle Kos JlSS sla on S 53 T (555 (65 4 L s Sl
a2 S ) dlis ot 5 s S S S

SISl o sl sy 555 olie 53 S L 355 0 4o 5 3Ly i dam g oo
0513 3l oslial _adly bz 4 Jhe s &S5 5 ST Gla i st S mmmen 5338 oslizal 6,015

AY


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

33 Ol (536 CoalaBpde Ll 5 3 mlie oz sdome 53,8 a5 55 b Ohlen LCU iony (60l (5 lotigy s paiad 5 (S

slgty Ohley Sl 48w Slal wls b 53,0 556 L 55 5 (656 Canlibpde Ll s ad 2

e Bl
et 4 gy Bl ol U
Tai-
Tai-
Yo
o
Yei- Tei— T Tl

\ A Al W W
L JPCR P PCE Ve P Ta Yol I ¥ Toil- Tai—
| IPEUPIRRN JUF- R NN L ol

—

FUR N PN U T Linear ({4 g dgue lydd jluke

Slew 4y A3 wds Ol ys Jde Gl 8 IS8

‘_gJL..J salal u'-‘) »_-u.....-L...:- J.JL:T

Thi- i v

Yei- Teil— Yorf— +f Yo Yot Yol
\ ¥ s ¥ & # v A i 1+ " W
Byl o sty Tar Yol I Wi o - - VAT Yei- Yar-
B dgae el s ylude VL i Wi Y i o Fi- - = VAI- oL
[P IR U BV L P e Y Linear {{4ods 2 g o jlada

Jo e adS 55 Olles (55 luosleT Bloj b S Joke Sl i 0 S

&b

[1] Vali-Siar, M. M., Gholami, S., & Ramezanian, R. (2018). Multi-period and multi-resource operating
room scheduling under uncertainty: A case study. Computers & Industrial Engineering, 126, 549-
568.

[2] Eskandari, H., & Bahrami, M. (2017). Multi-Objective Operating Room Scheduling Using
Simulation-based Optimization. Advances in Industrial Engineering, 51(1), 1-13.

[3] Wang, Y., Tang, J., Pan, Z., & Yan, C. (2015). Particle swarm optimization-based planning and
scheduling for a laminar-flow operating room with downstream resources. Soft Computing, 19(10),
2913-2926.

A


http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html

[ Downloaded from jamlu.liau.ac.ir on 2024-12-22 ]

[ DOI: 10.71773/jamlu-2024-1-2141 ]

FA-AL(VF )M 0T (glas )l 55 Sldas 55 Guioed alos

[4] Molina-Pariente, J. M., Hans, E. W., & Framinan, J. M. (2018). A stochastic approach for solving the
operating room scheduling problem. Flexible services and manufacturing journal, 30(1-2), 224-251.

[5] Nasiripour, Amirashkan and Zare. The effect of stabilization of the standard of the international
patient department on the quality of medical services in Afshar Hospital, Yazd. (2017). Scientific
Journal of Medical Organization of the Islamic Republic of Iran 25(4), 318-324 (In Pershian).

[6] Hamid, Mahdi, Mojtaba Hamid, MirMohammad Musavi, and Ali Azadeh. Scheduling elective
patients based on sequence-dependent setup times in an open-heart surgical department using an
optimization and simulation approach. Simulation 95, no. 12 (2019): 1141-1164.

[7] Pérez, Eduardo, and David P. Dzubay. A scheduling-based methodology for improving patient
perceptions of quality of care in intensive care units. Health Care Management Science 24 (1)
(2021), 203-215.

[8] Li, Jialing, Li Luo, and Guiju Zhu. Patient Mix Optimization in Admission Planning under Multitype
Patients and Priority Constraints. Computational and Mathematical Methods in Medicine 2021
(2021).

[9] Elleuch, Mohamed Ali, Amal Ben Hassena, Mohamed Abdelhedi, and Francisco Silva Pinto. Real-
time prediction of Covid-19 patients health situations using Artificial Neural Networks and Fuzzy
Interval Mathematical modeling. Applied soft computing 110 (2021): 107643.

[10] Jafari, Hamed and Naser Salmasi (2011). Presenting an integer programming model to solve the
scheduling problem of nurses' shift preferences, 4th International Conference on Operations
Research in Iran, Rasht, Gilan University (In Persian).

[11] Kitabi, Saeeda and Javad Manzavi Barezaki. (2006). Quantitative optimization of nursing staff in the
emergency department of Dr. Chamran hospital in Tehran using linear programming. Health
Information Management, 3(2), 83-91 (In Persian).

[12] Albert, M., Willamson, D. R., Muscedere, J., Lauzier, F., Rostein, C., Kanji, S., & Heyland, D. K.
(2014). Candida in the respiratory tract secretions of critically ill patients and the impact of
antifungal treatment: a randomized placebocontrolled pilot trial (CANTREAT study). Critical Care,
18(S1), P352.

[13] Chen, P. S., Huang, W. T., Chiang, T. H., & Chen, G. Y. H. (2020). Applying Heuristic Algorithms
to Solve Inter-hospital Hierarchical Allocation and Scheduling Problems of Medical Staff.
International Journal of Computational Intelligence Systems, 13(1), 318-331.

[14] Evangeline, R. C., & Angel, R. E. P. (2023). A Novel Approach for Flexible Nurse Rostering
Allotment Using the Nature Inspiration Bee Colony Optimization (BCO) Algorithm. SN Computer
Science, 4(5), 612.

[15] Fourati, Z., Smaoui, S., & Kamoun, H. (2023). An integrated Lexicographic goal programming and
dynamic satisfaction function model for effective nurse scheduling. Decision Analytics Journal, 9,
100349.

[16] Otero-Caicedo, R., Casas, C. E. M., Jaimes, C. B., Garzon, C. F. G., Vergel, E. A. Y., & Valdés, J.
C. Z. (2023). A preventive—reactive approach for nurse scheduling considering absenteeism and
nurses’ preferences. Operations Research for Health Care, 38, 100389.

[17] Legrain, A., Omer, J., & Rosat, S. (2020). An online stochastic algorithm for a dynamic nurse
scheduling problem. European Journal of Operational Research, 285(1), 196-210.

[18] Amindoust, A., Asadpour, M., & Shirmohammadi, S. (2021). A hybrid genetic algorithm for nurse
scheduling problem considering the fatigue factor. Journal of Healthcare Engineering, 2021.

[19] Opricovic, S., & Tzeng, G. H. (2003). Defuzzification within a multicriteria decision model.
International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems, 11(05), 635-652.

[20] Wu, W. Y., Lin, C., Kung, J. Y., & Lin, C. T. (2007). A new fuzzy TOPSIS for fuzzy MADM
problems under group decisions. Journal of Intelligent & Fuzzy Systems, 18(2), 109-115.

[21] Parkhami Afra A., A.S. Khairkhah; Presenting the Lagrange release algorithm for the multi-project
scheduling problem with resource constraints, ordering planning and planning the production of
consumable resources in the project-oriented supply chain; Operations research in its applications;
Volume 20, Issue 3 - (2024-6); 33-60.

[22] Naseri S. H., F. Ghafarifar; A multi-objective mathematical model for vehicle positioning-routing
problem with flexible fuzzy constraints; Volume 20, Issue 2 - (2023-4); 149-169

[23] M. Nasr-Azadani, S. M. R Davoodi, Sh. Moeeni ; Evaluation of Using DRI as Blast Furnace Burden
Material on Production Profit in lranian Steel Industry by Development of a Non-Linear
Optimizatiom Model; Volume 20, Issue 1 (3-2023); 49-78.

AQ


http://jamlu.liau.ac.ir/search.php?sid=1&slc_lang=en&author=Nasr-Azadani
http://jamlu.liau.ac.ir/search.php?sid=1&slc_lang=en&author=Davoodi
http://jamlu.liau.ac.ir/search.php?sid=1&slc_lang=en&author=Moeeni
http://jamlu.liau.ac.ir/article-1-1871-en.pdf
http://jamlu.liau.ac.ir/article-1-1871-en.pdf
http://jamlu.liau.ac.ir/article-1-1871-en.pdf
http://dx.doi.org/10.71773/jamlu-2024-1-2141
http://jamlu.liau.ac.ir/article-1-2141-en.html
http://www.tcpdf.org

