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'Analytical Hierarchy Process

2Geographic information system
*Analytic Network Process
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Defensive Location problem
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"Multiobjective Defensive Location Problem
’Interactive Fuzzy Method
*Cuckoo Search Algorithm


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

Buaswig AN GO 2k Joo ¥
Qs ke oS 5y gbar 35,5 o 4, DLP dlus (ol e S s (55 5alp Jke &S cdlie ol o
Gy g 5 S s SIS bl (gl ] Sogline Sl an a5 by b b L sly DU sl
ples i3l 38 L0 OT sl ol S 53 a8 SIS L bbb s o 51 5 (ol DU
sph asls JalS ) gba el 5oL Cod by (5Ilely (6 Slnsse s dile Dlasie 5 s Shs
U;J;QAL,M.HA?C};JJ.NA;W}:,&,M\,DLP las S i Je b 2ils 0T 15 e Condly oy
Cle aun 5 S b L SUK plel Ll5 o oS Sl S (25w K gl e I
o> U 53 Wlg o s ams gl o alls glas )8 53 das 13 St glauly 5 1) &slie
Ll oo It &S parin Ju e e (el s e o 55 Jles LT gjlblely 5 Colu ) shataas & sline
o Ol goa (ST 4 50 Olge g 4 OT (o> S B Ol 5 (#15 DU jgd 5 Sl sl 15 0T
Db 8 8 L s o

03 1) ol g 55 2B Ol L ejle 5 sl OUS ang L0 esdle DLP s
83 Obeily 4 LOT Slles 55,10 (263 015 5 Cos OLSS 2105 SUSGI b b ¢ ol glas )18
(el 3 5uome) Ul Cotlo g lin ) gm dorn g ol A0 Syl a9 (S pdiam ] JBlus) Lol
5 el DU o 3 Oyl Ol &S Slles 2550 il 51 b oS el atals s 2oyl e 5 (L
DU 5L Soglie (263 Ol Sglize o sla 5T s oJls b s (25 5 slagssl 5o b b oo 153
Sy amag 5 (213 b b gl (2B DUl g Sl Ll by SUSUT SLOKs Hs 1 Lol
DLP s 5o (15061 e (55 5 0das0lis ol &5 3,8 13 gy 2350 55 Ol Sl g
=5 o Ol (2l G5 Lalsy L 1) ot DLs 5 15 ol e Jute 1Ll OT (601 Jobe 4 o
sy B8 5 a4 008 LSl s i b Dpen Jal b 05l i Sl oS
ol Coal plo ot e 3w T M T o 5525 0 Ol (oos (2551 L bline Soglise panass
55 (213 b L) UG ol 5 allss sl S35 5 (amais 4235) (g3lasl gla zelyl I eslizal
Lt 4y Oy 512 (8 e (3 orlge ok 3 0Ly 487 5 b0l ¢ K05 (5 pm 1 ool DU O (s
5 @Bla5s ol oxrlge l mle 555 Olsio s o Jolo 10l 0T o Sae ol 0 76055 L
Al 5 oty 4T ol din U oor g Aol 030> o131 ) shateny la ol 5 ol (5Ll sloul s Ble 38
e plgl 6l Sl ple 5 Shige dlaglsn Ogmman (2ls SUSLI G ol glas 87 o
oslizal ba iy 55 Sslize o1 L SUSG! prler SO L ablie S 4 5 S LSS 5 4l |
.r:;;j?,w,mwCﬁ\,\i&é;w,\”;\,&ud\w{;p@

Ul gl Soslize Sl auzp g oy S b 4 oax g L 16 SLOKS Jde i ol 53
w3y b plae ol S5 53 b UKl andllan 3550 las 53555 o alyl ddadin 5 o ss &y s
55 U LolKe Wb s b 5l Lisd e 4 S b s el 35,0 5 olblel, sl Lis s

o


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

Al B Ll b 4 a5 b ph Ol UGl a4 A8k (6165 4 3 g g s g (ollas ey L

S o L0 4 sla s 53 15 0T mlte 5 ot lost SIS

Slo b 9 (551 5kes 1Y
.:ﬁ@q\)\dm&l\)zaﬁjﬁc;g’l}}m@

b olHl 9 bacgoxo V-1-Y
S g0 GO OT (655 1) (£ DUl it &8 ol (152G

€St Glauly sl i1

¢l 0l (6108 s il | LV =V, VG s Gla ol 45 gamma iV
JE=T (G s gl 4c gams 1 E

03,05 51,3 0T )3 o lge G s ol el o€

d{c,...C.reV s he{\,...,k}é\ﬁ.uftua el p 53 0T 5 sl o dblute &7 azn el 5,
torlge adsl (55 Ol X

ol ] ol s el ol o JU 28y

f(W; >-) € Jb 059 W

e, K} &l € mn & Vol s Ll 51 s s 40 4 5020 1P,

¢ b arsy ISy

=) Tyl (25 bl il T (olos UGl b 150 2T

el b 2l OISl 5 gl sl iyt )

ol Ol o5 015 1 B,

el L0l ol iy a0y

toarlgr s S35 db ol i

ol el 131 55 ol el A v

& oo ¥—1 -V

oo 313 0= (0100 G ) o2l 0l 3,5 Ll ol ] oy say St g5 3 s LS sl 1,
¢ 8\@

(LS 1y Gy 0 &5 oo s 3,5 0 ool (o lge) o lgn el l3 p 43 el D 1
Olo 3 -1 -F

1S ol gl o dde ol s

Db o S 25 D) s Gy et 5V oy o sabkols ()

14


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

d*wv=min D w, V)

eﬁﬁu&gk@wi,ﬁ6,,\,gu;&w,\;g@8m<v
$Cl gl @ o 655 lylaé SJJJ‘J?’V-’.'LP (v
TS gr B e S 93 41355 (655 prlge (F
bl o RS Wy Oljs @ 0 lge 655168 b 0057 (b L (I
Zlﬁtqjt o5l OT (3550 ol | mls 53 (2> hlus bsyssn Js 4 05nV) 4 Vil erlee S1(O
Al Sl
1255 o dlome 5 a5l ool Bl 2S5 50 0l sl
.
v‘\/(eij,q)zvvijJFtZﬂqjt,j:\,...,n—\. (v)
n
6y dal S ol oy s 4 o lge (53,1487 5 (0
sy ke ca(Vi(py) Q) orles 5] SVspls spam VI(P) s P rls ol A 03 el 7
Db Sl ) a5 65 SN cpl s

A
av D =a—Dwe pp.a.h=1,...k ()
1=\

g Jow Y-Y
claw 3 YU cla../ Jlae 0Ly 4 aalsl j5 (il o bawgs (65 yaal 5 Jilue atws 51 Jbis, 00 5Ly Je
2l I el s 4 5 0 K55 L (G C) ladis & Oy orlge o 3o o ol

Dyh ) D) pek prle OUa

fa @.py) = min,_, {d*w|aw|p=} (f)
o g yuma y ISl (50 &G Olgear [, MDLP 5 as (b £7(0,0,) U 1 lte ot il S
SO RPN A S

fla.p+f' @py=-,Vh=1,...k (®)

Sy s b sl el (UGl (5Ilely 5 Sl an e (2B, SUSL Lol blus s
Oolize ol 5,0l SUSGl 5 ST obs ars g 0y Kisd o g 23 laojle LOKS

(6‘.:\.0 L;w\.&': A.FM) J}.&GA g‘.:.: Ji) @b ‘o“pli) QL:) 4 Codgdowe U‘i‘ QL:: Lg‘j Sl o lionlainl

n- T

FD={a1> D p0; <7D < f.apelon L fl j=r.on—vt=y, T €
j=

j=) t=)


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

Sair & & 51 e ploT 4 gome 355 gn 0303 il Bl L oS orlge Sud 4o gomn 03 O b

et 4 & ) s plad ae goma Pl 8™ 53 G h e N K s ol ol € hey K]

550 Oy 5 D)ot prlgn (S 48 sazme (] ply (AST 0 asela 15Cp

k
FI -TTF, )
h=\
23,8 G se p Ol g o ) oyt |y uome 30s MDLP 570 5
max(f," @.p)..... f @.p»’ (\)
q
st. qeFD ()
e 5 bl ol Py, Py of 38
minfhd(q,ph),‘v’h=\,...,k ()
Ph
st.  ®,,....p)eFI ()

#B5 DUl L0 Jali o8l (1) by Soa mb aiasOlEs (A) dlaly (b Je 5o

S gdoes o lasOlis (1) abasly .ol ﬁ@,uwoﬁw\éyl{}m Ok gileanin ¢l sl
Sl 4 Fal 53 el ol rlge Oolal otiasOlis (V0) dlasly ool SUSUI GLOKS S 435
ol 6551 T el pl S o Ol Lt b aho (53luainST (6 ) (s pones < gl

.;jb@)lﬁﬁhwy.f)'\LgLaJ._w.am«pwj\bﬁ@gu&l(\\)@b.:yﬁ@

Solgin ai 9ol Y
VU prlans s OT )3 657 Al o i 5 (pelawsd (ot (552 )20l Wl &S5 Wlin (ol )3 0k )yl Juts
4 ol gl 53 erles ST thzan aats ool ol (Sluaniy Jald Oldal 5 duadin sl b
il cpl Jo 6l pitd 5555 iz s S LI Ll Lnaas plad I ol (g 5luaes” Lo
S8 0, SN Ky gme (536 Jalad LOT Ola 55 o7 353 0 o3lizal adir (g 5luaigr sla s )
Blader Giluang Jlus Gl 555 de Glabs,y (Byme 4 aebsl o 1L Cul Hla, 5 5 (6 e S sike

S Jolss (g, 1Y
\)c,i}..,é.cci}:)'\o.sL&.:.»\L:‘gjl.é&ﬁ.sliud.\.ac\j}ldﬁ:ﬁé\ﬂax,_fw|A.:3|‘5)'BJ»LG°;)));
BI85 Sopon oS radd 6503w 4 a5 L s w5 S n sl u i g S 0
(X)) Cotn b Jlutie ociasOlss 457 (36 it el | (sl 4, (0) Sy b i o a8 8 iy o
Oljen S e b 5 odaTmnny (oo e T oo s &y Do b S 1o 5 JBlul 4 a2 55 L
AT Cns 4 0051 Jlde 200 w6 sl SIS b tdas o Ol | a,uﬂfw sl

A


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

S e LasDlE (b ho iy SMie ol S5 500 1y Sald o i sdeT sty 4 3l oS e

b Oly b5 75 4 Soda wl s (Sl a1, (1) dnloms 0 gomi ool 018 el Sl 1 (sinaLis)

° Zi (X) < Z:nin
zZn —7'(x) : ,
:Uz' (X) = n:ax—l Zrlnin < ZI (X) < Zrlnax
Zinax ~ Zmin
), 2'(X) >z,

K@WndUﬁQWCULs‘jkfo-f)‘.wo&ﬂfwc\:ﬁj&cuw’)‘.\m
LT or Cons 4y bk s 533 g0 U3l 5 5185 9 05,8 wmndl 25 4 s 5 L o n ylEe
P30 ) BB se e 3 (S I 3 ged 3bj 5 oS 1y s mB s A 5 1 Ol e e lEe
o o odlan 6 @ Odomy ssha e ol S B polie (6,8 nenad )3 08 el 2B
Al JZ'.'LJ 6\j ) o losls c.pj ﬂ)MJ)S)}&@ oslaul U,SL» wgﬁ)) )‘ ol c‘j
bj@;}a@f@T}M@»cu@\a@T.ssf@ostlﬂj@bjw.\A&dwqé.uxg-
13,8 o o 3 Sl b slapz ) S

2(x) =max 1" — 1, (X)

dr > M) T Vst e w038 aaS (WSl Sy 3l sk YU Ay 4 e L
SIS slann s S L e cpl ol a5 oleTomsay Hlin 51 (Coda b 2 Sy e
BB 2 S e a3 e jMie 03,50 Jol odaTnse s b ol S el Suls ) STl fo B
s 4y 0k S naad Upd plis slan ol oS Sl BT opl S e i 0l S el Lo ol
DVF] S oo 1y anlst el
) S pie ml 5l ealinel b (556 (6l (o wl 5 51 o sl o8 andl Il g5 0l 2
o530 3 0k ;S el 503 54 4k 5 L ks w5 5SS p Sl Sy el 5 LS o e
b ol e dasOlis &7 (656 ane sl N6l ptn (Fr( Q1P )) o sl mb s o OBl (o il 5
b ! odaTsas (54 Hldin L5 oo 3low] Couta b Sy Joli @ a5 b ol f.(q,p,) —otn
Sae (@, py) mb sl ST S osba S o0 Ok ) ol ;S ped Glsls) Ol Zupiae
b i ply sl ool SV s asls 1) Salsy op it ok S el 8 Jol 44, (F@ Py =)

geia p5 Doyt B als Sl (Fr(G,0n)) aloes 0 g Lol U ZulS) (s aST e das Ol

:J}fn@
f,@.pw < f,5
fh(q’ph)_f_hL L U
ty (F@.pp) = o fo <f@py<f, (\v)
h = 'n
\ f < f,@.py.
Q


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

e 3l bl e e Sy sdome ot s il 1SS a0l il a5 S Fy 5 S
Lﬁf—fﬂ.ﬂlﬂwlﬁ@wﬁndUﬁQ%ﬁcULﬂjwﬁ)‘ﬂﬁok;M“;i}.a.acu
e Mie ol Lo G ol Sdadir s 53 3 g0 ks il 585 5 0,8 el 4 25 4 42 5
JL@M@M»XQ—&‘W&DW&P)))‘GJW\LWJ}ubk)}ébg}»&@b;ﬁﬂj}ld‘j@
b 5 (5 5latinS AT 3 o da il ol oK Ll 030l (V) sl 53 oS 555 o0 JiS a5
b S 85 slagz, S
max {2, = 4 (@ Py )} (Ov)

=V,
BB A S pae a3 e e (Bl €SI Sl b 4 e 5 Lo S enad ST VL daly 4 a5 L
I3 B 5 olae s o b3 U b aalsl SIS ol A8 e i 0k S el Lawg o
.;}.:@oMuM(\)Ji.:JJMDLP&@xdjudﬁwu;),‘suttf.[\a]gﬁyuo,uﬁfw

4:;;WMDLP 6&@;3@();7J.,\.acljjliﬁ_,nt;;\jb\%ja\;:ﬁfﬂ pE
f(ﬁ\,...,/,_lk)=(\,...,\)n&tu\g‘fgfjléija\ ‘)Qj}\@f&'d)&@)bir fl?
1S o 5 Blse S e gon s (v ) o o Sy 4y 5l ¥ P

k
min max {z, — 4, (f,@.P) + P> — i (f@pt - ()
h=y,...k h=y

el S S Cesne S 0 5 0 € FD s, b
Bl il Ol (b 5 M g Ol 5 4 (85 s 8 ol o e e a3 L gl 2oL, St P

s S8 o8 s dns i Sy e i plie Gy L (s v s ) b o o D e 53 Sy p e 65,55

MDLP J’. kﬁ“)’! 45).\5 J‘”w J:)) L;L“flf-\ Jﬂ:;

b3, eslizal uSle oo s atgy g 0355T Cows 4 511 LIS 02,8 6 Gl oF 28 s

OT 3l osliul e 34 (5525006 51 Jolos Jo= 53 (COA) axb (53luags o2, S 5 3 Sk 4 4 5

il el 5 s plie Gl 2 (V8] 55 COA (12, 801 Shee ol o slgriey oSTbo in e o (51

23le ol 0338 o Ol b axils (s g > Shae COA (2 Sl 558 o o7 (5olukde 5 ok leT
Llodsas § L5 ;s MDLP > ;5 uimes

L0 (G lodiag ol eIl YT
2 o=l 0 osn S Sl odki e [10)] O35Sk Loy Yool Jle s wb g miaa i)
b (S ol o 5 o (S giear) S350 s b oS 5 Sl s gl ool ot 43 5 pledl as B 1 glaes S
e 5B (Silatig 0 S gn STl 5 (IS Sl aalsl 3 ol sl (il & 1 eslizd


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

(Wl B Ayl Cuxesr) BB Al Cigluw S fomo dgi 1-Y-F
208 53 5, IS T oS o 4 Al slaize pslie b ol 03Y e Slutingy dles &5 - 51
Jomr 60 N, (Sl s 65 iy £ e 35S e L hADIAL LT o) 4 w56 Sloag
L) 05 conlin Ol e cdas oo OLES |y baat b SU) ad Comdgo 45 55 il g XNy 01,7 5 s S
g T g Cnd 0 3 S e 53 (T ) 55wl Gl 551U (b S o 53 (5 50 it
Profit = f (habitat)

Comer ojIUIN,, 45 355 0 5 N XNug Lo & S Jous s 5 5 COA 555 sl
o 5B n Cacb 3 b o amad o ($3lal (63l bl S Jous pl 1S a (gl e ool
Calee (sla)l ST 3 4l 2 4 o3 Lanasd (w5 Vb do Olgtew sliel ol 3,108 o o3 Y2 B0
s Slaps jasie anls 65 LOT & ol oyl G b a ole s 558 e elizul
55 g 0al (ELR) (6,38 135 atals ST 5,18 s

dal = ELR (glyls wtb jaValy, ool > 5 VAl gls ne VU do 4 (g5lang dlue &K s
W s (sla el 5 Vo e 5 4t e (glagnd slad 5 Laps IS 5l b colize o7 5
Db S % 55 e ELR Gl ol

Number of current cuckoo's eggs
Total number of eggs

55 w3 OTLELR e s &8 ol (6 e @ 0T 55 8

O 2>leo 9 ST Sl g BASB gy V-Y-T
Lséj b)\u\f@ c:)b)\} Jf- ELR )bSQLﬂ Qlfvbﬂ AJYJJ b &\AV:J @JLﬂJ Q)}.ﬁé\.’ 45.7-\3]&

ELR = o x x (var,; —var,, )

au&uumopﬂaxﬁéuﬁ@;ssuﬁjlfﬁm@b;,sdur.;;w.;urw
U e S (17 Y gona) Lagin oles 5P (5,18 0305 o 5 o ol i om0 05 &Y 315
.m@.uuamq.lssol{}:ﬁ‘_;uw);u‘\?ﬁ@..u};@;ﬁu;w\;suoTay
Syls dsy oGl &Y e s o G b oS ) a4z 5,90 0 Jil.s P S
.\;S@Qﬂo,ﬁgwj\bog},uxﬁ;,;L;Lav.;.;c.uiT@,av_;g,'!auLgu@ﬁdﬁﬂﬂﬁ
0y oS 1y 1B e o ey B g LBl odd )l 035 1 555 i iy e ST
5oy e Sl ey 5 (W5m SIS 1y e g 4y 355 45T 6588 5 s ¥ O 0355 35T e O

Lle o 0 il g a5 5 e o K S 1 Objes oy 355 (glads g

'Egg Laying Radius


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

B & olgo F-Y-F
B3 J S o SL5 0l slaes 8 g lalass )3 Sike Lidd Jl 5 Ls S L) e ar o S
(ol i s Oble 05 il LT 55 6 g el s Jowe 4y 358 o0 &S558 (S o3 0o
25,5 (s (g gt (6125) S S5 Caliben bl 3 b glaos 8 LS5 Ly S 0 & 2 lgo
Bllaasl (85558 o0 DLl O 2 lge g Laasl Lo (6l Ooda aball Ol sio s Comdse o e SIS
.@\@)K;)\gdmabﬁwgwuﬁga\u@mmggj,@gmﬂj@ubwwm
a\:vdﬁKeﬁi)zﬁgrwbﬁp—KL;.\;{u?u:,)b}mc;ud.ui%f‘d@a\J}L;\J{
S U 358 0 tealns 05 8 ke 54 Likh LS5 a5l glaog & S I (45 o CuliST Y pene
(ol ((Kiag) 550 Jamn gia Syl oy 2i Gy15 &S (25 8 s LT ez w03 8 OT G oo oo
S o S prlgs OT G 0 K03 (sloos S 5 o liusl Cota 05 8 Ol ey

L 0T S (5 (b s Joen G 1 e plad Lt b cOon ol o 4y O e 80
JTels) v 5 1y s JS™ 51 %A Ja.aéus\;,ns,u,b_gé\falvﬁwﬂ);}u;sb\)ﬂ;\w
6 lamn b ST 0 6SGS Lot b 4y el 93 350 55 0Lty @ ol il &5 5 AS (0 b b
Wa\.:uxa'-lérwgéj.wl% —% omede @ 5wl 50 o ol oo d S s
2o B GRS Lo w5l a (b et ES5 8 Wl S5 BB 5 L3 ST O lge e i
338 on g3 75 M (55 e 5 555 o0 ainin OT G R ELR 66 a6 8 o35 slis w5 L
cwliolb 3blo 30 48 551 3 S (o p o 3 E-T-T
AN e gade 3l sy Sk 53 OB Comer (ol e S Coily ol 4 a5
s 4 dolw ol S e ssdows 5 J S aiS (S5 Lo oK s Wlg e S 1) olaas b sl
Laeds gl i Lo 03 87 Iy OBl pude 55 5 Ol s K8 Lo 5 0 IS ( gME (glacys o
313 34
S 5on b b o-Y-r
3 0L D8 slagsnd 4 L ald S 1o | aingy bl S & Lot Comor plad 1SS iy 1 ey
S OT 53 5 Sls dalyst 1) (IS 55m o o Joe nl s (2 e 0 i Jome 4 e
Sloagy 02 S el G 4y laast b plad A0 51 e o Kes 35 el Sl e sl
Ll o 355 slgsl 4 4B
13505 0y 25 Do 015 0 1, COA Lol laplE
Cloles e B3lal O pot |y Lt b ad &5 0K OS2 ol
tons olamsl asb o 4 o3 ool 1Y P17

el i 1y 4 a (S 55 plas i P


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

RGP L;)l;\fvs; WLyls 55 ot L;,\;\fr;u- glad 5348 UL &Y s bl i U
e,u,)dﬂ&jl,u};@duuopkotf,uﬁbjsuiuéa:o pr
b or g et glulis oS Glaasb o3 1 Pl
toles oLl L el &5 S e 1Y P
23S 1y 0T 5 ol Lasie 1) djls Suj 06l 0K 2 s 8 Glaastl sl auiy (A pE
C o o ) it Cliel (OIS
35S O Ol e 1y astl og 8 oy g 5 gwad g S0 K pg) 3l eslinal L 1) b b 1A plE
tlo b jedie Codn
S o S ot OIS s s Lratt b o Cmar )+ P
o ¥ @ s ol b 25 e 8 1, iy by S pl
obdy (5l s 9o 1YY
= 6l il Gla sy ol ddadkiz Lo (655540l 5 Jbe &K DLP ol 5 (oolgiin (6 5luang Jue
o3 8 3wl Wit Je o gl elw (636 i) 5 Gaiss pl )3 oSl i T ddadr il
a5 Wl ol OT Jp3 b6 Glate 5 Salu LU 55 0T elw Conle gy ol Sl eslizal s .ol
Coew = NP Jlis alao 51 dlas ol il o 2lts SUSGL L0 g 3,5 5 dlls ¢ ¢ ol
V-’w)i“ el a3 0T o g LI bl b oSl 6‘*&);@‘ S eslemal 4 5Ly ASL o
Sl bl sl Jslite Camex 53 cad sl Comer ¢S5 1 oslinul (glrd ¢ e 53 4l (g luang
Ll 5 o Lo 51 Comarr Ll 6l DLaSS Waama ol 3 (M8 o3 5 o b (S S o) oY
P Sl @b s el O )3 35 ge laasl 3y 5l 2 lgs o) s gl o
DBy slanss a4 b Cals ST b gy 380 Jomn o ki CBIE 1 ey L w2l | 5
S eslizal b 3ls M b 8 S yo S 0l o0 il omaz o Laacs dsu@ﬁ,,ﬁ\ L g O
A3 daastl Il bl Sy o 1) (g gtoms L)) (S5 65 Somer j2 55 Calties O3 ey
@B Wl o S5 o8 bl sl sy ol Sla Shs LSS (slaJone oner
B3 gdome Loyl ASTh ( mar ¢S5 Sl s b3 ob bl bl Calibes sl S5 ol sl
5 sl e Sy st Loyl KU 4 o 33 oy s gone (Souls 5 41 25,15 055 5 Ul o
b taleST gl s o LTG5 ST 1 33 o (Glay s gutome Lol 555 s Lo dlom o 53 55 033
a8 0l 53 5 FIS b e 15 by s guomn caliinn b 551l L Comear 53 51 o3liul 1 o 0L
Ll e Loy

ssh all G s Jo sl [V COA wl r nar 53 50l o2, S &S (i ol 5o

BE b uﬂu“.’"}?' (D‘) d)‘@:&.«?- V:S@ 9‘?._)"3 ﬁla;'.o Coma 93 ;.J\_,q- .,\.:5_55 .LiTje BE) Y J.g:n)


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

Ol ¢S gl s o Lisles FD sy slaot s> (D)) 093 Coamax 5 s b k o, h=y,...k

Db bl psd Comer 4 a5 L Ol 25k @S (02 L QM) Sas Dy s h

k
Q(h) = max{f, — s, (Fy @ P+ D fiy — i (Fr@P D} (10)
h=y

geFD
Ces a Jsl Sz w4 5 Lol e e U H (@) Sus w6 0Dy 03 0 Sl 65 (6l ¢

AT

k
H(q) = min{z, — 4, (f,@.p) + oD i — i (Fu@ Pyt (19)
h=\

heD,

A= s )5l et ol &yson |, (DL(0) 5 D) (0) ) b o oK sla0lSa s pl
a5 505 Q (M) (he D) wiku ok a1, ¥ o8

S 2K [V K] e 5l s 1, K oS b

a5 i, H(@) (e D, oS ok o gl 08 ol

S 2l [oy B ] e oil 5o 1, oS a0l 0 p°

S e 5 e a5 L (D (E ) dsl Coman s boasi b bt 3 S0 0I5 P

s olaml b a4 o35 ool )

.Huw‘)auﬁé,lf@@d y

S e d)\;\?(..;,; WLyls S5 ot 6)\;\?(..;,; glas 53 & Gl glaaY 5 el Y
gy | N s or g Lalis Ols OB Ly b5 oS plaes £

0

.Ag\i@u;)}ﬁxlom&uuﬁ&uxs&vs;
Aaled b5l L (slaast b 5 S e
)'\.L“L.MAWDUGBQ&A):Sb&\AQT}u\:.ll.ajd.aér.fab.U)‘J‘;JJ)'Q&‘Q&AJ&)AS&L&%B:‘MMD Y
A O
Al Gaseiie (o 5 oS O Ol e 1y 4B og § oy g 5 (stuad = K-MEANS i) Sloslizul Ly aat b A
A 0 S ol O Cos @ bt b il e A
LS M) 4 e 7 b8 53 V-4 g [ (DY) s e 55 bl e S GO Y plE
(s54557:Q(M) v H(@) sheD, v, qeD,

38 o8 4 sl b 93 S 85 ey Lyl sla ST STE=THY s 15 o6

S losoe s (51, COA ool slap8 .Y I

Soue Jlo £

d Gl el o slwl s I gode Jle 55 oolgiin ) 3 Shes ) sbiea G opl 5o
s 25 Jo 6l ISl p sl s 51 5 prlge Al o5 Jor (6l |eomls Wl 5l (g3de (slad sal
Pl 43 5 i 55 555 o e ol slaesls 353 o 03l MATLAB il 5 Lows 3 sélts
N=Veo da Wlyslas —

F=Veoo dadlslas  —


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

K=¥f (lacun sl —

VeV e oo} as gams ) bas bW (=Y, M, =000, 1) n U e g0 —

a=% k=¥ gl,ca=% k=¥ 6‘){(’."’6“‘?‘)‘65}‘ —

y:\ao‘k=\°é\ﬁ‘7=\oock=v5tﬁguagaﬁy —

T =0 Sl plylasls —

V0] 51 slas yoba (F) Lo g olos LS st e, Thl,

D Yo f 5l sl 5aba () Lo 0l sbs0lg b bted),. . Thal, ~

D)} 5 slas ssba (P Lo oS catloayate{), Thgly
awéﬁwj[«](GAmi;;;r;le‘COApL;,'\;JAwu:},‘(kq)MDLP,w}um@ﬁ

J).x?J:a\f;ﬁ@@bu;buuc!j})’\égiﬁ&;\,&l%jwc\ rlf):.aﬁ@ogm\[‘\](TS)

Sade @l:} el oddonls Lhslad 5 (o) ,al alins dwle gl | 2l Olej &S Sl S5 (U'Y ol 0 deT Y

J= &1 COA I ol ply 35 TS 5 GA L aslias 5 6 S Slwbs Ol COA o™ das o Ol

Sl 0 oalazl (gade gladls

a.\,aci):;\aiiﬁ@\,am,:ﬁ,aﬁf.\ Jous

TS ztok;  GAY I lok; (COA)I I ob; (fiU>w (fi'-)w

¥/

Y\/&

Yo/n

Yo/f

\a7A

YAV

YA/Y
YZ/A

VAl

K Fo f\
\¥§ o fY
Yvo ve  f

v

H.AC‘M()M a5 55 9C, atd e 3515 51 3 Ceal 455 > CVM\..\:{‘SMGA PR 8\45

J:':,'{"J:""L,’ ‘5'.'.“> ‘-g‘J"/LlY“ 9 ﬂ\ﬁéuﬁ J?‘ 6."7 J.Scw‘ ‘) ,u‘,)LaULa 4§M‘j>64 8‘.1.0 LGK.;T .C,.w‘

5 Sl okdesls i Jy Al sl fh JMie S g S Sl ) £ Slie alie by 5 Lleddesls

Sl 0T Y Jgidm 53 (656 Jolas og) 51 ol

MDLP (51, 536 Jolws 25, Slwlns mls ¥ Jou>

£ v Y \ )‘Jgj
Y Y Y Az ﬁ\
A v /N /4 /e IL_lY
+/80 Ve Ve Ve He
PN IS IFYS Y (f(ap)
VY /508 NS e (f, @,p))
/YA «/AFA AN U (f) (q*’ p*))
1/ YY/A YV Ya/v Ll Ol
\O


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

il o 501,34 MDLP 1 Jsl 4 50 > sl s COA o, S

(O eN o0 ) G s w55 33 COA i oslizal b (uSTbe son dllas 51 ST sl 53 0Y 51 55
loiosls DL ¥ Jgdor O st (e g3 53 Bline Sy pue il 5lae L 0T ol o 553 o0 o

e gile cdys S ol o o g g 3 b glde Sl Oz ) LSS il eld Ly Y T
S 5 B o34 Sl a3 e SV p =N 5 H = Al =Y S pon e e S e
M 5350 o Jor COA dovsy Bl STlo o dlus okt oBigy o o Ly e olie sl ko> oo
Wl 0 51 Y o Ot g 53 Blise Sy e s

S sl 3K ol A5 1S s Err Saphe s ol b @l Suls, ST 1S
He B 3t 5 f s\, )3 s Sl L =N sH =l Nl =2l Oy s0n e e e
02550 Jor COA oy blae oS e s o oBigy o o Zo e pslie (sl s o oS
ol 0 deT Y Jsdor O 5w poslezr 53 bl Sy e ol lue

Bl el ol (gl Dlis 15 63 K ol e oLy 1SS e g 4 alae i 51,
U 3 M by s 3y S Hy =] AD 5 Tl =T N =]V Syt |y e i e
e 53 o COA g Blne oSl oo s o 1 gy o o Sy gt ol sl oo o
Sy APuals) Ol oSG el ol 53 sl odbiosls QLA Y el O gt ey 03 JBlae Sy e b
b OLL By 5 T e s 4 LSS pesler 55 @l

COA dhow sty o w5 51K a (53l ity 5 e <) r\fﬁ «(k=¥)MDLP jip5s Jia s,

RCPNAE Jad= s Ssyild» dowl>es

s ml 5 1 ool bl a5 aaS ¥ Joue

Lt ole; (fen  (FHes
7 Y0 FY f\
£ /4 Yq ov f.
\ArA) Ty ¥ f.
AN \ig) Vo f

52 5 Cp e gy 4250 53 (Cp e s €351 513 Coan A?JJ)JC\‘M‘JSJJ-U{LSA‘PFG:‘M

CM‘O-LAT? J}u\?}b 6)\3 Jxl&? Jj))‘ybc{b C,«w\v.,@.ac\ Mf)‘.é? 4?).3


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

MDLP (51, 536 Jobws 2s) Slwlns mls £ Joo>

5 ¥ v Y | NS

“/A /A /A “/A Ve i
/A /A /A A V/e U,
/40 /A0 /A /A V/e .
/40 V/¢e Ve Ve Ve Hy
< I5VY CJ5F < /08y <1054 e (f, @, p))
AR Wz i Ul (£, p)
AR VBTV PYE Y (.97, p)
ARV <A AT CIVAY I (f, @, p))
£Y/4 v ¥¥/5 ¥8/0 VA Lt ok

:mp@ﬁ;,tﬁgMDLPj\p;aﬁyé\ﬁCOA sla,l S

Aol g Casas s COA I oslizal b WSl dls LSS sl 5o 1) 1T
0315 QLI F Jgulr Ogin o33 53 blite Sy e wl 5 ylutie L OT gl 487 555 0 NIV ERVERVERYE)
Aol

e mile (s S ol o o g a3 b gile Suloy O O LSS s ol Y T
P R T T By A R 7 A A A XYY PSP T e
Sie 535 gn J COA dvsar blin oSTlo fun s coks (Rigs o o Sy g plie (51 s o
Dl 0 4 IF Jgor O o n g 53 Bl S e 6

S slke 3K ol L5 1S s Er b s ol b e ol ST IS
5 M 5 b e sd s Sl H=) s o=/l = TN = A S o | o e s e
COA sy lizs oSl ion s ot o8lgy o o Ly e palin (gl dnd oo S 1, Jlie 53 1y
Wl 0laTF Jgdor & g2 a5 Blte Cy g wl e €355 0 J

S sl 3 K Jol A5 1SS s o Saphe w3 pl b plle Suls, STl S
5l 3l Solby 3 g Sl =N 5 Ho =10 =l A =T o ) e Sy geae
COA o sty Blize 1Sl son s o ¢8egs o o Ly guiae plin (5 s oo ook LUy Blie 53 1,
R PRWE 2 Jgter O g pmaziy 3 Blie oy e i e 655 o J

Bl el ol (8l Dis 15 63 K ol e oLy 1SS e g 4 alae 10 51T
ol s sy Glp e = A05 J =] 0 H =l N = TN o |y e e Sy sl e
COA dhow g blize oSlo fn s ol o By por o Sy goiae plin (gl s oo oS S, 5 fy 5 1


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

\)Kcsudw(,_-wij\&_&sa{&,@,&}@u@}aw»&@;wSgo&du&_@wm&}@}xu

g‘)\j:_-ii.lcdl.«w Q’.’.‘)" ) ool QLIS F d}u\?- QPMJ&}W C;.L}.,a.c GUJ‘..\.E.& 5}";&5‘&

b oo 0L ) 5 T g o 4 1SS ety 3 e gl Al

& 5 om0
ALy sl aua bl L0 dlus ( 26y SLOKe blus I ol Sl (3 opl 5o
SO e Kawls 35 by s 4 Al ol b ey SUS gl Sogline o b 5 S
S5 blis cbalis Camdly 4 ol glaojle sl P30l 3 e b g 5 2 U
s O 80 oy 6 5 Ll s e (S dix g pdaw s Jie &S5 s pl (sl 3 58 o0
S ¢ B3kl (634 & a3 S 3l alinal b Sy lgins byl 4 (6 gt 1258 5 (536 Jald s
Wl 0l 0305 QLIS (golgiiy > oy

I3 ) e CotSh slaclsr Ay oUl5 odbalyl (6 80 iy 457 3505 JSAT Sluls b
e pa) b asth g mtae oS 5 Al S 5 6,8l b gla s Sl eslizal &y s 5 4 Sl
2SS Wile gy e slaen s SN 51 eslial b 5 e 5 S (3o (055 02, S O mren
coomad ALEL I aalsl (gl e g la,Sal, w515 o ol ol 5 g S 1S e 854
AL Wls 1558 Gladbe (g 2 Jals Ll 5 oo ST Sl

&b

[1] Mahmoudbaboui, O., (2013). Location analysis in defense planning and passive defense,
International E-Conference on Economy under Sanctions, Babolsar, Iran.

[2] Aghataher, R., Fallah Zezoli, M., Zarafshar, M., Jafari, M., (2015). Presenting the Zoning Map of
Susceptible Defense Centers in Forest Areas based on AHP and GIS (Case Study: Aliabad-e-Katool,
Golestan Province), Scientific - Research Quarterly of Geographical Data, 24(95), 81-92.

[3] Hanafi, A., Lotfi, A., (2016). Presenting a model of deploying portable missile systems in future wars
by using game theory and GIS in Kermanshah Iran, Quarterly Journal Defensive Future Studies, 1(2),
67-92.

[4] Fallah Zazuli, M., Aghataher, R., Zarafshar, M., Jafari, M., (2016). Potential maps of prone defense
centers in western forest of Ilam-Iran by using an analytical hierarchy process (AHP), Journal of RS
and GIS for Natural Resources, 7(2), 47-58.

[5] Ahmadi, M., Gholamhosseini, E., Ardakaniali, S., Gholizadeh, E., (2017). The factors and elements
that affect the location of beach-to-sea missile sites, Scientific Journal of Defense Policy, 25(100),
105-129.

[6] Jafarzadeh, J., Valizadeh Kamran, K., (2018). Locating military bases with passive defense approach
and using a combination of remote sensing and MCDM, Journal of Research and Urban Planning,
9(32), 41-52.

[7] Saraskanroud, S., Mosavi M., Mahdavi, S., (2019). Geomorphological analysis in site selection of
military centers using GIS, ANP (case studies : garrisons border cities of west Azerbayjan),
Geographical Planning of Space Quarterly Journal, 9(33), 77-96.

[8] Nouri, J., (2019). The Criteria for Locating Military Barracks by Considering the Aspects of Passive
Defense, Scientific Journal of Passive Defense, 10(1), 31-44.

[9] Uno, T., Katagiri, H., (2008). Single- and multi-objective defensive location problems on a network,
European Journal of Operational Research, 188, 76-84.

[10]Berman, O., Drezner T., Drezner, Z., Wesolowsky G.O., (2009). A defensive maximal covering
problem on a network, International Transactions in Operational Research, 16, 69-86.


http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html

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

[ DOR: 20.1001.1.22517286.2021.18.1.2.5 ]

[ DOI: 10.52547/jamlu.18.1.1]

VN OF ) PA T glas )8 53 Slles 5 Guioes aloes

[11]Uno, T., Kato, K., (2011). An interactive fuzzy satisficing method for multiobjective stochastic
defensive location problems, IEEE International Conference on Fuzzy Systems, Taipei, Taiwan.

[12] Khanduzi, R., Peyghami, M.R., Maleki, H.R., (2015). Solving continuous single-objective defensive
location problem based on hybrid directed tabu search algorithm, The International Journal of
Advanced Manufacturing Technology 76 (1-4), 295-310.

[13] Maleki, H.R., Khanduzi, R., Akbari, R., (2017). A novel hybrid algorithm for solving continuous
single-objective defensive location problem, Neural Computing and Applications 28 (11), 3323-
3340.

[14] Sakawa, M., (1993). Fuzzy Sets and Interactive Multi-objective Optimization, Plenum Press,New
York, USA.

[15] Yang, X.S., Deb, S., (2009). Cuckoo search via levy flights, Proceedings of World Congress on
Nature and Biologically Inspired Computing, India, 210-214.

[16] Rajabioun, R., (2011). Cuckoo optimization algorithm, Applied Soft Computing, 11, 5508-5518.


javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
javascript:void\(0\)
http://dx.doi.org/10.52547/jamlu.18.1.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.1.2.5
https://jamlu.lahijan.iau.ir/article-1-1627-en.html
http://www.tcpdf.org

