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

WA G (o) sk (/J‘jb;urgf://b/;ou"»&;{ %
o 0 . M o T

B
TYo)-YYA (L
B

ol 283790 dalllan Slodlr ofy (Uil ($9 8 Btz Suile)
OWS” o

Y . % .
S Jign ¢ owlogb el © o>
Ol O (Dl 5 e domls (gDl 31T o8l O 5 O 01 Kia g oKL, -

Ol plolL,e cW;era\f;ﬁl; 4Gt¢5~4;@n«:.iJ Ll el )87 (5 gmeiils =Y

WY 5 VY e Ay

WA 3TN e g

o
5ot 5 J gy 4y Sle) ey 105 OT L ojlgon oy Sily 5 letaly (65,5 & hles 51 SO
S35 4 olaal 3 8 L 55 b dlie pl ol w5 Lol (slaolKul 55 bsoslr ol 3l Chlis g 45 355 50
Sl slizal b e 5 a5tl3 5 a0l Jbe G sl 4 (g 5 bass SIS 5 o (S
2 Ol e o s Sl Jde o 4 OIS Ol (Sl glealy ey (slaesls 5 Sledb!

Al e slgtiy (535 B P e 4 SoB ST ) b (6, slacins

-LS‘“".“") w;l.!' LC;.PJ.MI d;..f Cf,‘.’.)ﬁ: ‘J\:—Aﬂ 9 L;Lﬁ‘ b\i.wl{: ‘6)\§C,.&:.‘: ‘LS-L\..JLA) :RSU\‘A‘K Qw

-

dodo

Gebjlins & (M o V) 41555 08 dgame Slelo 1 )l &7 Sl (6557 6 55 8 )5 e I ot
Gors pe ¥ Colo Jl U3 &S Gl by jae ol Sl (ol Sl Gl O pren 055 plasll
Sl S oS Al okl S 4 55, 5 b e 4 5y 51, 0l & SIS 4 s i 58
w5 gl S S pg p 0T o a8 Sda o555 slalind o SV 5 AL alale b (Suin O o
Dssi o sl )8 Cu g ey plon Gops 3 ot B 5l V (5303503 5 b ) 41535, 87 Gl
1l 330 Jols b 8 8 i 5o b () i b gl oS Sl

B yh Olal ol 6,8 i b, 51Ol 2> @

oy Jili 4 6L 5 ol SV b Glaiid sl o

S s edge *
h.amintahmasbi@gmail.cofEls, =31 .57


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . A g

b 8 a3 s sT Jlaws 55 93 b &5 gl ) ded sl 55 0

Ded ol Sl Y 5 e 5k 93 05 S L8 51 e

b § L5 s Sl el el YP Bld> Cid o5 A OLL Slaa @

ol 51 ols 8 adS™ ;,zm\;&s ot BB S8 r.)a.nj}.!o @GSl 358 @

S a5 OT eld 1, Ol S sl 5 dxsbazils £

Dl e o) sl sl o 2 2 B 5 (it 2l )5 i slaaali @
Sosline glopiae b () id 35 53 OFUE Olal 36 g2 4 055 o planil Dl ST
0233 33 p30 Ot 53 Sasm Ogep  SBT L5l fol> S5t Gt Colal ol abear 1 [¥] Wlaistls
SR 1 L 5 ol e mal Ol ST 80l ST [F] sl o8 el b ool jen wsls YF
s 5 05037 5 STl 35 Slabe 3 b 515 ol Byl 55 8 s b 13l o [0] as e
[Pl ods 6,8 05101 BIS Sl oy 5okl Sy IS 535 50 Ol oo
Gz s) i (om0 mmad (Solm S piie 4 oy SIS (Guiile} oL 2 5 (guleT Sl ulal
ol Jm s [V Gl atasly s (65,00 55 Jiwnpy Caadss Do 5 (ade amy3) 55 50T e 5,
S @b Slidss 1 s5s Al Slejle Hls ady,y OIS b agrlse gl 500, Bls o 65T 5
s 03 e Bl gl wle 5 oo Ll 48 8 S5 50 OT O ST S sl g2 5 Jebos 5 40525
TN 550 b e 8 S IS5 (6557 5 ek Lt 1 5 Sl (55 obis OLa
o) s AE (Jas SLOlle Shse,e 5 A3 (GBS s Gl sl Glles i s
2l by Sy 530 Shes G315 e melr (e Sl (oele Shs (SR s
ol a2ls sl 5 Slos 2 (6250 4 codd 4 ja Slylael & e DU Wl 5 g e 3L oo 35 Ole L
18] il i olg s sy 650 4 5 Shes nl
Sl il 5 ciiins Jgb 53 (O 2ol S Ol & dasly gy g [V0] OLKen 5 i
Coml il 0B 5S 0553 b me b allie 53 odkd oslinul (gladeliinn . dilos S oslitul doliiw &S5 31 ¢ Juo!
t-tesd t &a5T LT w5 5l eslizal L ANOVA) bols Jobows LT s o s,y ilodd p 55
G5 4 S Yo F B VAAY cladle o ods alyl Sl Vo gyspe b [V s s S ol
Li Ol Sy go ol 4 I8 am Liles ST Sl b sl 1y T 355 FY ()8 s 5 ,lilinl e la
olzsl A8 s 53 G Cis 15 5 O e (8 s 3,llkl Lesls &S ol SG 5 b &S
530S ¢ St S1alS e 4 )50 J S Ol e Cou g 5o [VY] 0L 5 ST LsL
i i 088 5 ol &g, ST L oy YIAY b (glamslr andlas 4 YoNs Jlu 3 S5 il 5 Ol
o b (gm0 gl el b gladsliiinn ool bt Wlis pl ) p gy Sl atls

(o Gib gl s ek OBl Balal ooty SIS 513 1 oS (148 4 ek eslia 3 JLe 09X oy


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

Loolen O slacins Jold 2id aisle) s 8 duaib lf LS 6,8 Sl St 5 o aid
b (S5 bl laailis 48 o OT 51 (STl gl ol Colf CB i bl 5 b Oy o bilid
5 Sl s Bl bl 53 el o) Sl 2als QLBT s aljy, 8 Slele fel87 J 28zl
& B35 5 53 b ey Ol o (S JTOl 5 Ol Sl Ol b s g dlia 55 [1Y] ¢b;f
b oD dle opoman 5 (SO 5 Dl S 2 b Cibanie (250 0t DT cCabanis (22d ot
S ST o alaly 090 5T lis 1 p 55 Coda .l 0313 515 ks 5590 1) (A 2 (e (s 4 4 5
.@umd:a_;uwéu%ﬂglﬁ@tfuu

Ol 039 BEL 51 Sl 55 s ) S 035 (6,5 g 3 33 Kos I 055 Oz 4 ke
Lo gzo b 4y 5875, OS5 ) o LIS S 31 31 48T s o OLis Sl JS7 5 5b 4. il o ol 5
[VF] s Ol 6,8 Sl V JI0 axis 8 s
—Qutdsujuw_g‘St?oTy.@uou;uw;ﬁL;uu:.n{w;w;t@w@uqﬂ,\“g”t
(o 3 g 3l o3Il Ao | ez Sl guast (A o sl amal el 53 coge SHE 5 ol 33
[Vl ;)laQT@\;AUA_,,@;J,@L»;LWu,vg\;)awﬂaﬁ;,dz;yT

ol oy SOBI 03,8 i 55 L p g Cad 53 03 dbitadkiz (Sl e 4l & bgs e cdllie g
iy S 3 5 by olatl (6 St 4 poler Cand pilan o 5358wl 4 IS Ol
335 malyl Shalgie

Gui (w9 Y

—tre s Slallae wus Sl edd Cpesme 93,5 i (a4 a5 LGS g 6
SRS s 4y 5335 (oo o pmimn (oS GionS coslital 3550 Glaosls ¢ 5 il men ol o
(Gl (835 gl el (6l 3 00 Dled 4 (5] WbulS (i Sl ki 5 LasLT 55 5 g ge (glaosls
LOT ol i 3 duﬂb}ﬂuﬁ)u@_,ﬁ)mf,l; Ul s adlas 5y i Slidss
LoT Jads anfllas 5 baosls L;Jﬂ@? (o Srmly bl dde o Jle 51 (S sh o p st
ansler [17] 3505 555 Wnosls (55T aamr 5 (SIS (8l Olgrr oo S oy s 4 oSS AsL
otz ltia (slaghls 5 J S (Slagtn clagys ( Sty 5 glaaly Sl g8 Jols Jhass 3,4
L g OT Jo 5 oo sl 5 (ot (65500l s ) 53 by S84 Jom hg) il on s (S5 S
.@\;M\J}SM\)WEQ_}Aé}b&lb;:ﬁ)}b@}@ﬂ}\rd,}


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . A g

Jow Y

.V\J:quaa';fmwch.&c\jﬁr&)bﬁﬁ:)ww{}tﬁ;:y%\ﬁcﬁ@gbﬂ&o

sl 1Y
K bg V- -Y

@;.@uu‘},ﬁ;ﬁ,quyﬁy@ug ol y Ssly 5 oleraly b oias LS55 faw
(=Y 5 55 00 i oo o8l 5 sl (slaolSly ¢ 255 Jilpo 503 0 4 Slab

CYSAR AR
vu\j:@5@1@,),¢§i(.:{T,a.ﬁ;\mujd@u;gﬁ\?@5mgu,@yuﬁT
eleaaly ks 53 Jsrie Sl (g5, s Cf_tp,z;vuduﬂﬁ[w]upou;&jo&,&,aJa.sé

sl e Sl

S Jgo diwy F-1-Y

23 DAl &S o o 5 i e s ez T & & 15 0l 55 )55 & Sl Jgd sy
(I=V Y FFDF) 5,8 o)l 5 o o S Cis ¥ idu oyl
S sleis§

gy cod Jow £ )Y
(K=Y dias o i 1y bael 855 =Y 5 0LsI-) fou Y (glosbroly ek

& S ygs 0-1-Y
(Lol &5 L osl) w93 6,8 4 ol K

O 53 395 40 S 95 sl Y

by gaxio Y-V
ey OLS,H sl iST1us P


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

ooy $lagys sle STu=M
ngmlg:é}z}QQJ‘J&W‘&‘ﬁJﬁy‘\Q-Jﬁ}f‘J}-B
Sl a by e il P

&;zfr_;al.wf

ol oKl sl g

Sl oKl sl h

K Joes 53 i3 2 G 5 s Lo 20 a3 58 Dy

oslzisl Ll (gl puy 95 sluw STlu> cam

FodkS do 53 8le e 55355 8 Gpan L5 e 2 S
o3zl JB g o mws 33 5 gw Ol SO

(2353 (7)) FeshS Ao 55 AL 8 (e L5 g b sa G
Xij paed & by 0 & 52> G

GO sl 4 by e glaeslS

o35 sl B

55 o5 A 93 Ol b g sl €

s J{ueﬁﬁfou{)tﬁwﬁ@y Sily s plaaly e 53 o3lizal 5540 slag s s slias

Sl

boodgusxe F-Y
Llgsile) Jilae 51 S0 47 Gslite Slacussdos liudge p 5 Cold 4 alysgdos uliails

3 3590 S99 Plus Cuydgume 1-T-T

R &Lu J)E Jt'." Lg\.bs:,i)ju\:ua 41:.«») @ oj\{jﬂ:).\ f)y L_;’L«MJ‘ ngj:a JE‘.—\:—

X X +X +X_ +X_ +X_ =P )
X, X, +X +X +X +X_ 2P ")
X X X +X +X  +X =P, ")
X, +X, X, +X, +X_ +X_ 2P, (f)
X+ X+ X +X +X, +X, 2P, ®)

"W


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . LR A g

Xr\+xrv+xrr+xﬂ+xﬂ+xﬂ~ZP %)

b O sluwi 5T 4 gy g0 Codgume Y-Y-T

szii =p )

A>39 Codgus Y-V
Slslayl 35 05l a . dab B i, 0l )8 4 by e (au 58) Gsi Cstls s Gl ey ojlsl a3 g
b by o SKle Oy oty G i) Sl @55 Slaay 3o ol i 6ld i 4 by e a8 6,18
edeia QLS )8 B s Ol e odins QLS sl i V Jgd 55 (Wil oo o83 Sl 05 g 4l s e
RGIOM PN
nX,+oX +pX.+nX +oX +pX_ +nX_ +0X_ +p.X.

+nFX f\ +OFX Y + pFX \al + nbx o\ +ObX oY + pr oy + n‘PX 71 +09X Y + p9X . B

A

W)

OLS L Gy Olse N Jgor

5 Sl sy N
P 0y n, Voas
Pr Or ny Voas
Pr Or Ny Yol
P 0 ng Fois
P. 0, n, 0 Cad
P 04 Ny F o

9995 S 09k -

)5 i Gladoly slaw 4 a5 b AEL Ml g 5dous s o,ls) Slagys g slin STl S
3(~,)‘bb,—1}¢~_334~‘MJK“edﬁf«ﬂﬁe@fﬁﬁﬁbﬂub‘“.‘5
X +X X _+X_+X_ +X,_<eM @)

SOk oo dgume 0-F-F
VEWXZ o Sike &) gty kS S wela Z Lins & 55 5 axm 53 55, W b g sb 453 0 S
G5 5L 3y Slele Bilis 5 S 55 4 Nimin 5 Nimax S 1 il ) & Jsrie b ain 3 Cola

:V"*)b .L&L u"“:lf- a)‘b‘

VY


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

n.. SVZZX” <n__ ()
i

CVES STTRT SRR S PRRY L JEE ) gy N U L T T AT S o
r:f@d{ﬁfbﬁ)ﬁ.ﬁbﬁbu ‘{".’.J"’(-;JK
X, +X X+ X +X, + X <f xexs ()

A5 Bls 4 pltS 2 0L, sluw 5Ny g o 4 ke 5 ol baelaly sluws 3 b

Iﬁ)‘.\.\fh\{@
X\\+XM+XM+X\°\+XM+XMngcx9 (av)
X\‘,+X”+X"+XH+XM+XHthdx7 )

M99 Sl o dgusee Y-T-Y
sosl ) K= VY &8 Gl6 8 woass onls il Yie b1y oslizal 3550 gla s sl S
:V)"J‘J m.:»b(:amjlj Ldsdﬁ)jb Sl J'.'f‘-—\:- E) (o‘;)}:

Y, <cam (\¥)

S gw S 39uhxe A-T-Y
YG sy e s n kS Ao 03 Gl S 5005 b s S5 s Lo gie S
)ﬁ@%ﬂﬂ)%)jwuTbj@ﬂQ}wu‘ﬂd\fch
4
inr

car :[L] (1)
Y

v/ YG xcar <O
(%)

S0 Sy dguime 1YY
Iﬁ)‘i)biﬁtsilﬁﬁ.&‘).ud\duﬂiﬁ
UX; 20, Y, 2o, =YY ,.5 , )=y k=YY, \%

VY


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . LR A g

Sus @lgi ) e-ror

B6 sl T o (s 4 ag slataly 5 J CodST adiasOls Cods &b &S ol

.J..ful{bl:\);’SMQ}AJB‘J:-S@\@.&?\?J\&LMKMQ:))TQ,...«J{U@A.:JM

ASb o S g a3 4 Al g 4G 5

MinW =3 % C;X; + > DY, +ZSG-(%)
i k i

\A)

Solgiy Jow £V

Min W =3">'C;X; + > DY, +ZSG'(Xf)
i k i

S.t.

X, #X +X +X, +X +X, 2P
X, +X, +X +X +X, +X,. =P,
X, +X  +X, +X_ +X_ +X_ 2P
X, +X, +X +X, +X, +X, =P,

X\‘\+XFY+XFY‘+XM+XOY+XOY‘ZPD
XY‘\+X\‘Y+XY‘\"+X\°\+XFY+XFY"ZP

EX

(|

n\XH +O\x\\' + p\x\\"+nYX Al +OYX Yy + pr Yy +nY’x \ +O\"x Yy + p!”x Yy

+n\°X 4 +OFX Y + prx r +nbx m+oax M+ pax m~+n9X 9\+09X 9r+ pix v <B
X\r+er+er+Xﬂ~+Xm~+xwSeM

Noip SV D X SNy
i

X+ X+ X+ X+ X+ X <f xexys
XH+XM+XM+X\°\+XM+X?\ngcx9
X\\'+XY\'+X\‘Y+XFY+XM+X?Ythdx?
Y, <cam
inr
car =[1=—]
v
\/YG xcar <O

VY

(\-\A)
(Y=\A)
(F=\A)
(F-\A)
O-\A)

(#-\A)

V=\A)

A=YA)

(CERVY)

(Y +—\A)

(VY\=A)
(A\Y=\A)
(\W=\A)

(YF-IA)

(\O-YA)

(\#=\N)


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

OX; 20, Y, 20, i=Vy,.&5,]=vYy ,k=\y, (\W=YA)

S3y90 axllao ¢
ok 0313 dmu 5 (Glosla ol s Sl (55 Gtiile) 5 G aelp CVSas o g Jbe oyl
oTab»\;\;@f,t;,&um“fowobwg}gd.u@uwg,@mwwtt,,g\;?.@\
clcis sl Jb s NS Okl glosl oy Susly 5 olaialy as Ll 5 4 a5 b35S e oslizul
\9J§\4>-¢&Lw\‘\°J}lg);)g..wldz:.fﬁsL_;\,gg.p-\f.w!;.pu\‘f—g;»,\sgpu\‘?Q)ng)\xﬁ
8 Jalse gailey b ol 3 Jld 0L, gaile) cstisle) frlas 53 . yls dde (g 8 el
Yoo ook oly Sily 5 plaial) 4o gome S 53 (O Cded 18 55 G 35l 00 4 a5 b ol Dogline

:J.»:L.fuc,{l?Jal}c.ml{@@:u.\ﬁ-q‘)}sﬁm@u\éjﬁd

(M,;,,c,p/\\:c,.;/\jt@,a),wm&wwogis .

Gl ) B o A Sl g ,8),8Y (Olilss J 287 4B 55 0L il

(e A B3Il Y 51 g5 ,8),8) OLgSS bl Oglae @

VO il oSS
A3 Jilas oS gl 8 4 S 5 S0 5 et el o]y gy g5 oaws 1 fuls 258 Jelse
Lo ssb & gy Do s 035domn 5 s gme a S 4 a5 Lol A 45 5 Bl BT oS
55 935 0 4 slaw ol LT ecdy Gl e > adl 355 o ol u,fwgg.:frgmsuj, Jslas
S Okl Cpl 53 (LSS ey Sl oKl 18 55 5 ol oKl A Ll Jl s .l o ol 3

sl 0l 0315 OLES (6HlS Glaas ¥ Jgd 5 5500

T RN PG g | KT 3

WwE A JIYE P YP I Yo Y V8 JIA el

s e eolexr p ps3 Jdsl e

A28l o J g sl ol 53 5 VA (5 it )3 & ey OLST,IS” sl =Xy

S e S8 b oKl 53 1YY (oIS i s 45 OLSTIS sl =X gy
QTJ'UJJJ\JQ.:.;L»J;\ASV.Ab.hg..é.:&.Jle:ﬁjmbA‘_;)\fqéf&u:.igmqa{Jd}\?éfjjlan
S 3,15 O ol (o o il 516 s 4 el JIS 4 Jgrie Sl A oy j3 33 2 S Gl
358 515 ) 500l S ey 55 OT 155 53 Sk

AR


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

uU:Ja’/u:{:U’)//.Juwfzu’!nb5’/%{(5‘/!&{1{){1’5&@0}‘40’?
sl Glojodl A ) ja, abd Celu YF Glis)se Gladl (69,0 318 (ot 5 (o) 2 S
3T sl Jaer > Wit 53 513 sl Bl el o e (Cla Bt Sl By s A sl

Sl aJJjT ¥ a‘)l.o..fb djv\?‘ BE QLf)K d}b Q‘J:.a

055 e slaeil ys Ll gy 8 sl ¥ J9ue

w)ﬂb)fshan Celw @u‘sjﬁjé‘v\;a
Jo! MBI Yo
r)é \9&“" ?‘~
- Yo g &
eoler YE v o
= FIve \t
e AJF 0
O, Gyim £ Jgos
5 o S oKl ot oKy b ¢/ s
Yerren Verron 2T Y s
Avvees Averen Yeeuo Y Cad
Quven qernen Aveeen LRI
Verraan Yorraen LYRRR LRGP
VWerean Mevae Yorraen O ik
VWerean ERERE Yorraen § i
X+ X+ X+ X, + X +X =Y (\4)
XH+X\Y+XW+XH+XYY+XYY"2“0 (Y.)
XY\+XYY+XY\‘+XY’\+XY’Y+XH"290 (Y\)
Xb\+xm+Xm~+xﬁ+x9v+x~;v2°o YY)
XF\+X\°Y+X\°\"+XM+XM+XM"ZYO (YY‘)
X\"\+XV’\'+X\"Y’+XF\+XFY+XFY’2\0 (Yf)

iixij < Yoo (Yo)
i

\Rl4


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

QXH-I-VXW +VXN‘+VXM+AXTY+AXTV+AXV"\+«XT‘Y+QX\“\"
HAX Fro X  FroX  Hro X, +NX X Hro X +nX +n X <B

A

(%)

SN Cis § 5oy 53 5 Sl Ly 0)i ¥ 258 S Y il S ThS a0 S ol 4 e L
&;M‘J._:-)Q)}.pmc\a o3 gdoee ‘V"*Jb

X+ X X+ X+ X+ X, SyXyXxs (Yv)

AV Bl 55 4 oS s LSS sl 5 05 A 5 4 sk 5 ol slaelaly sl 3 b

RS- RS SCIS DI L PR TP INCIFE RS | I

XH+XY1+XM+XF\+XM+X‘?\SVXAX? (YA)

X\Y+X\'Y+X\‘Y+XFY+XM+X?Yva\ax? (Yq)

Olgidy 4151 9 (6 5 dmid £

4 by e slaysa Slal S b Sl 5 glealy ey Sladl 6,8 sisle) cdlie oyl o
Jite gDl DU S pren 25,8515 ke (Lot g 438 5 clag 33 SIS 5 i OLSS
by G dite o 51 ol mls i3S eslizal 0N Dlial loslr oly ek LMl 1 o 41
2 JS s Ol 5 Bls Cub g s & S A (S e 57 3 O S LIl
b e b2 (g0 O (8 0t S ) a5 55 28 o pn Yo 5 g 50 s el
| S g S Lg.x;ﬁc.iu,;a}:f\;i Sl Ol Ol 5 o cdaliin y IB s @MJJ@& rl?a;\
50 65
SAS Ul 55 (63 905ws 3l 5 (SO) O 3 5wy 95 V00 Sl L oy p 3550 Ol 53 bl Jl o
S abiB VA 53 5 s ol Sols S e Olojle Loy 8T ol S5 0L ol 45 S 1 5 o3lizul 55 40
Jrame Ol 15 IS 5 e 4 oS ekd el (S5 B Slagmiss 5 e Ol ol (sl s
3 SBI5 sl el s skt & ) 4B flug 335 o 5 Olje 015 o0 b 0l o )3 5 il e
Ol lyls 5 ale o tege 457 L5k Cplp 059 8l Ol sle 505 o s 3103 00 odalie ba s 55 ol G b
I old b Sialen 53 (Glejle S oo Jole Olsie 4 4 ol Sl (65,5 sl on Ll (55
4 ey ja 05,5 aS skate a I[N AL 0 - lae oLl e SWLISI 5 Dledbl OO 1 (5L (65518
2033 6 ke Sl 1 Olg e Sy 5 oleialy el 55 SLal (g5 ,5 sl Jnl 5 6,85 4 gl

358 oslizal s Shes 51 oV o b J 287

VY


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . A g

A5 1) ) e sdou Opmed (6t s sdow Ol5 o0 5o ST s, gl slgiin Ol o

Lo gdoes ) 05,8 55 (5 o bl gidons ol 5 dube o 1 i (Sboms s 4 dlie ol 5505 8

S IR

e s b ol =B s ooy Y @bl mhu sl & 18] Gtanls) o sdons
L6, clcad Cwlas 6.&3‘,.,*554{&}{,»6&;1%)6@.&\{%5‘)}3 Lo o3 gums
il bodod ol ol ply sl ool Gladl (6,5 e 3500 s (S5 S () pot Sl
g Gl SN Bl s e 0 5l

G 5 Kden b il as 5 a4 oS oyl 03 0T 55 ST [V4] LB 5LL slacy s sioes
ST b o, bl

T Dl I 51,18 i 3LITFY 3 oS das o 0L U gy 2 1 STl s gt
23 el VDY Lo gio sl (b sl 3l il oo ST g 3131 ol Smls S5 g e
Sl b oo SalET Y N0 Cb il (I Ol e L yls gl Sl 4 js,ake b
" ol Lph e S s Ol sl L o3 Ol e Sl s b b
I3 pdd ek e B 3 o S Ol LS ) R SN SR RT3 S
ol s b g SoITols el SOlilss 5 Sbsluas Jlazs| 0350 355 b S
s ek bl dde 53 5 15 5oy (6 s 4 3a e 5 ey (S0 4 L A Ho 5 2o il

Sl ol (s 5 (6,15 Slaliad 5 5 53 35 o gdowe (dllie ol

é.gls.o

psle oK ils b g% Coslas (g o e B T3La 5 5 OIS — (658 5 OYAY) € )80 5 0 oSS e [Y]

Jalols Gl Ko
S S s e el o hles (o 53 Jn s Sas a8 SIELOYAY) S oM g pitest [Y]
A

(o Sleile ann s wollas L ey 55 ($55T5 psghe G (ITR) 0l (gLl o co3l) (damn o c3lhn i [A]

YA o MLt

P95 A (el Slole an 5 anllad . el (9,5 s é@w&ﬁ)@:ﬁr% Gl aul 3.4 o wesly i [4]
MY o Frojlad o Susly 5 pleialy e

VYN o YF o5l Ol pl A5 5 ol 4 p55 0 bbua b oo 5 0S5 (6580 5 g csble [VF]

el e Sl ol 3,805 b b 0Ll 55T Ayl o (0¥ e Ol g p e JUST cp g lisam [10]

.“Va)l».i ‘A}”:lf: GL&)LA W};

WA


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

VY- (7 Yo T shbolbs 7 &2

ol Cnbas pte Ll i ys (glos,sl b L g Lo (g5 5aal 5 L(VWAY) o (630, o . 0§ w0l O ol & [VF]
YO-#V o idsl oyl s JL LQTLSLMJUK) Slhes 55 Guog dloes Jn g min 4l g
el ol ST ES L gl Sl 68 Glols o i ST L Sl 8 5 asbp L(VFAY) oS Al

i gms oK1 Ol by B 5 Je gwilige

[3] Brendan, R., Wilson, J. R., Sharples, S., kent., Clarke, T., (2008). Rail signalers’ assessts
of their satisfaction with different shift work ggsn. Ergonomics, 51,656-1677.

[4] Palesen, S., Bjorvatn, B., Mageroy, N., SaksliB., Waage, S., Moen, B. E., (2010). Measuoes
counteract the negative effects of night work. 3knenviron health, 36(2), 109-121.

[5] Ala-Mursula, L., Vahtera. J., Linna, A., Pentd., Kivimaki, M., (2005). Employee work time
control moderates the effects of job strain andreffeward imbalance on sickness absence: the 10-
town study. Journal Epidermal community health, &®1-857.

[6] Saksvik, I. B., Bjrvatn, B., Hetlamd, H., SaidG. M., Pallesen, M., (2011). Individual diffees
in tolerance to shift work- A systematic reviewudwal Sleep Medicine reviews, 15(4), 221-235.

[10] Bonefond, A., Mvzet, A., Sophie, A., Dill, WBailloeuil, C., Bitouze, F., Bonnea, A., (2001).
working schedule: introducing one short nap duthegnight shift. Ergonomics, 44(10), 937-945.

[11] Tucker, P., Knowles, S. R., (2008). Reviewstfdies that have used the standard shift workxinde
Evidence for the underlying model of shift wok dmehlth. Applied Ergonomics, 39, 550-564.

[12] Takahashi, M., Iwasaki, K., Sasaki, T., Kuldo, Mori, 1., Otsuka, Y., (2010). Work time conitro
dependent reductions in fatigue, sleep problemsapdession. Journal of Applied Ergonomics, 42,
244-250.

[13] Eriksen, C. A., kecklund, G., (2007). Sleeleepiness and health complaints in police officéns:
effects of a flexible shift system. Industrial Hbal5, 279-288.

[17] Parkes, K. R., (2012). Shift schedules ontNd@ea oil/gas installations: A systematic review o
their impact on performance, safety and healthetadcience, 1-16.

[19] Blochliger, I., (2004). Modeling staff schdihg problems, a tutorial. Operational Researts8,
533-542.

ARR)


https://jamlu.lahijan.iau.ir/article-1-513-fa.html

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

T VeI s
. . . . LR A g

1l 3 5 S bl 5 55 Jee gy 595 Y Canigy

model:

sets:

i/1..6/:shift;

j11..3/:polic;

k/1,2/:position;

klinks(position):d,y;

ijlinks(shift,polic):c,x;

endsets

data:

G,s,B,M,nmin,nmax,cam,0=@OLE( 'c:\data.xIsx','G'BS'M’,'nmin’,'nmax’,'cam’,'O");
enddata

MIN=@SUM(shift(i): @sum(polic(j):c(i,j)*x(i,))))+@sm(position(k):d(k)*y(k))+@su
m(shift(i):s*G*(x(i,3)/3));

X(1,1)+x(1,2)+x(1,3)+x(6,1)+x(6,2)+x(6,3)>=25;
x(1,1)+x(1,2)+x(1,3)+x(2,1)+x(2,2)+x(2,3)>=30;
X(2,1)+x(2,2)+x(2,3)+x(3,1)+x(3,2)+x(3,3)>=60;
X(3,1)+x(3,2)+x(3,3)+x(4,1)+x(4,2)+x(4,3)>=50;
X(4,1)+x(4,2)+x(4,3)+x(5,1)+x(5,2)+x(5,3)>=20;
X(5,1)+x(5,2)+x(5,3)+x(6,1)+x(6,2)+x(6,3)>=15;
@sum(shift(i):@sum(polic(j):x(i,j)<=250;
6*x(1,1)+7*x(1,2)+7*x(1,3)+7*x(2,1)+8*Xx(2,2)+8*x(&B)+8*x(3,1)+9*x(3,2)+9*x(3,3
)+9*x(4,1)+10*x(4,2)+10*x(4,3)+10*x(5,1)+11*x(5,2)#1*x(5,3)+10*x(6,1)+11*x(6,
2)+11*x(6,3)<=B;

X(1,3)+x(2,3)+x(3,3)+x(4,3)+x(5,3)+x(6,3)<=3*M;

nmin<=40*@sum(shift(i): @sum(polic(j):x(i,j)));

40*@sum(shift(i): @sum(polic(j):x(i,j)))<=nmax;
X(1,3)+x(2,3)+x(3,3)+x(4,3)+x(5,3)+x(6,3)>=3*3*6;
X(1,1)+x(2,1)+x(3,1)+x(4,1)+x(5,1)+x(6,1)>=7*8*6;
X(1,2)+x(2,2)+x(3,2)+x(4,2)+x(5,2)+x(6,2)>=3*15%*6;

@for(position(k):y(k)<=cam;

car=@floor(@sum(shift(i):x(i,3))/3)+1;

((1.2*G)*car)<=0;
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