0 QL‘:...A) Y a)L;...':: ‘("AJJLG’-:' J— SrP o g Sladles ‘5&.&}_}1— 64; asllad
YO-) Slbo

oolinl b dawgd yaoli 0 pxi ) G 30 Jaae (SIS Caosd
S3gaw (3B tumo 50 BGSHL 5395 Peae

***d\myu bl c**)ST Jale c*)}lu\é ey

A\ TZARCE PP

s AS>

SO b b sl iz bl g IS L (Sl i1l i clacs b s i 4o (5 (laas goms (555 5SS o
9335 o0 Ol Cy i 3 oS oo 40 (g5 i ple 33 0T 13 457 3,8 0 S ol &y i
ol lis > g5 ) ksl ol pan o35 il ol a3 b G K i Colocania 5600 (Sl zalyl polie oni 45
T35 5 3 s0 plgel 5 Comled o b 30 g 5530 5 s DML gy Lo o7 slio 40 (5 55 (51 (5o e
SO I JSKize el 53 pali o0z j G e glgiid U @yl shite 0ol 03,8 05lizi pumen (IS s
S ol sl i solgiiy S Cnd (G5l (b 3 [l okt 58 s g 00,5 G 5 ol Uy
S oltle Comus (3de St ) oslézn] b Dbl 55 . Col 0is 45,5 0 g0 &5 lSel (g5l I 43 obee 53

Gl 0t 0313 I S puamms (1S Cons s T3 g gy (oolgiy Jiko i 1

S ISl (65l ec53 5 (536 (sla ize a3l 4 i ¢ el o i 1S OB Slg

(Jgiomo 00ian ) o5 o3l oBiils olazdl ¢ seloia] pole 0aSlisls Cy oo 09,5 )l,gat:...;l*

E-mail: A_khadivar@yahoo.com
LIPS VIRV N S5 NPCHINRURYRR JNEI
Ol eyt Gy olRils ( Sirino Sy pde (65557 (geiils



W Gl FY o Lol (oo oz Jlo ¢ crio Cu oo Slalllas Y

dodle
Oloanad ol shte 4 b 0 s ladis gl 5l 53 anems 55k & a5l 4 k5 0 5S6
(Huang et al. (2011); ol o5 S oslizal J guams (18 b alex 31 58S

SeyedEsfahani et al. (2011); Aust and Buscher (2012); Giri and Sharma
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1- Zhou et al

2- Cooperative game

3- Stackelberg game

4- Wei and Zhao

5- Closed-loop supply chain
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1- Zhao and Wang
2- Intuitionistic Fuzzy Sets
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:(Liu & Wang, 2007) 555 o o313 0L 55 &y s @

A = {(x pa (), 4 (x))|x € X} )

1- Zadeh

2- Hesitation degree

3- Degree of membership

4- Degree of non-membership
5- Atanassov
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:J}fllsa
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sl 5Ty SVl Al X e el Sl @l S S Ty i S
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(etal. 2009
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1S 2l L 6l 4B 63 5eh (556 ke SO A B Ly
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Ol [ b slashassoms 3, » A = ((ay, ay, as,a,), (by, by, b3, by))

(Nehl & .L&L:Go P el n ol o gls C.J.p} o g2e 43 c\}? 3gd 03l

Maleki, 2005)
(0 x<a
X—aq
p— a, <x=<a,
pa(x) =41 a <X = as (f)
X—Qay
P az; < x < ay

\0 X > a,
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(1 x < by
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E b1 <x< bz
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\1 x> b,
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& SILIPOS 5 45 games 015 P(O) 5 1 48 somme Kol O 0T 5545 5 58 o iy o5
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1S 6185 4 sl w8 il ¢ 5 0 Sl Pos{E]

Pos{0} =11\ Jo!

(Col & 46 5o2s D)« POS{D} = 1 ¥ Lol

Pos {Uﬁ1 El} = SuPlsiSmPOS{Ei} ol p(0) 55555 & o~ sl ol
(Nahmais, 1978)

Ol las I bl Glssa LlS e osgd Gib ume &K Caw
338 o Sy i 3ldel I (gl 48 samma > (0, p(0), PoOS)

Pos{A <0} =0 31l e i (A) o5 536 okt ¥ (o

L pa Ay 638 s piae 5 A3l Sssie [IRT D R Spso o f ol S1F
e SGA = f(Ar, Ag, ) Ap) sl sas G (04,p(0;), Pos;) oSl

1- Possibility Theory
2- Possibility Space
3- Possibility Measure
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(MM, 0:, p(ITy O, Ay POS) 05 slds s ekt Cu w36
(Liu, 2002)..zt .

(0, p(8), Cr) Jesl slss s sleet ot o5 Cr{E} (& el o 510 o
8 b 5 Sl

cr{p}=1,cr{®}=1 ©

<l Cr{A} < Cr{B} &LTwsLA G B 51 (v

C C
il s § ) 3, CT{E} + Cr{{ } =1 &), E€p(@) 2l
(Liu & Liu, 2002) (e
b S a sl Waliy S TSy ,0 5 OSG esehs 35 5 OBGl 4 ki F e
D5d 0 S S 25 Do w8 dalin a sl p D s Ol 4SS5k
Nec{E} =1— Pos {EC} )
(Liu & Liu, 2002)
G ) g 4 Sog e s OSGlsSulal & ey Slxel 1LY e e
:JJ;LS‘
1
Cr{E} = E(POS{E} gn Nec{E}) V)
(Liu & Liu, 2002)
9 Zsea0lF e bA =X, 1g (1), v () |x € X (65565 36 i pA s
Copas e b AT 5 pp(0) = ua(x) copas e b AT 36 i
(Nehi; 2010). sa5 s (0, p(0), C1) Hlesl sl ys iz (x) = 1 — v,(x)
A* wwjlejjqdw&EcA ‘ssjp‘gjléwwjirw'l'uij:‘\ S
reols S5k 4 il 0 AT

1- Credibility Measure
2- Necessity
3- a-cut
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AN ={x € Rl u,(x) 2 a} = A, W)
A)g=xeR|1-vx)za}={xeR|vyx) <1 —a}=4,_,

CY)

(Nehi, 2010)

66 e ST 5y A Ca a5 )5 ol S SO $HB e gl Ve (A
A)a= 5 (AN = [AL(), AG(@)] s Glasjl s o (256

4S5k 4 ol Gy L6 [A7 (@), Ay (a)]

Af(a) =inf{ix € R,up(x) = a} ()
Af(a) =sup{x € R, up(x) = a'} ()
Aj(@) =infixeR,vy(x) <1—a} (Y)
Ay(@) =sup{xeR,vy(x) <1—a} (\¥)
(Nehi, 2010)

Ol glad 43 (5B e oSG A B YY) ) G b Y G
p3lie o5 4 Ay 5 A e KT ca € [0,1] 5 1zt (8,p(8), Pos)

1S 4N g i 5 A G5B el 5 il 5
AL = inf{r|Pos(fA <r}) = a} (\F)
AY = sup{r|Pos({A = 1}) = a} (10)
A= ) @isdieosh il sue p sy A s A Gyl 4 e Ll
25 Ly Gk Slalad 5 slos s sl ((ag, Ay, as, a4), (by, by, by, by))

:'”qu" PHERYS
AY =aza+ a,(1 — ) D)
AL =a,a + a,(1 — a) (V)

1- a-optimistic
2- a-pessimistic
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A]_U_a == b3(1 - a) + b4a (\A)

A:li_a = bz(l - a) + bla \q)

Ca 5 e 4 A G50 pine | (Bl Al (YY) 5 5 DU G VY e
P yh
E[A] = f0+°° Cr{A = r}dr (Y+)

(Zhou et al. 2008) .l os 4§ L5 ys i s &SG04 ) 5b 4
ol daly (08AY) "o ke Cu s Gb il Tspdee Loyl gl A 51 S

e e 03ls OlE w5 Oy s 4.315)\.2:3\
(VEI(A) = [E.(A), E*(A)]

el 4S50k 4
E.(A) = [ A, (@)da (")
E*(4) = [ Ay (@)da (¥F)

el o 3 G w5 sl Al S e A (656 sde Sl ydal 7

EV[A] = E.(A)+E*(A)

(¥F)
30 2de (Bl dahadds s b 4 )l Al asloes LB 5 ) |
E[A] = % [ (AL + AY)da (Yo)

(Zhou et al. 2008)

1- Expected value
2- finite

3- Heilpern

4- expected interval



W Gl FY o Lol (oo oz Jlo ¢ crio Cu oo Slalllas \e

L e Bl sl 6358 (51 Glapre ol Sl edd K11 Gyl 4 4 g
Pl G BB 5 Do A e b (03 540

1,01 1
E[A] =S [f, (A + Ap)da + [ (Ao + Al )d(1—a)] (%)

sl awied osgs il sae Hlanl sy S50 W G
"\iTg‘ Sy ) 4@‘) 41‘:‘"‘} “A = ((alx a,, ds, a4-): (blx bZ; b3! b4-))

EV(A)=§(a1+a2+a3+a4+b1+b2+b3+b4) (YV)
(Ye. 2011)

Je Qu;ﬁﬂ

3 IS iy el 0o G (sl Jpamma S Ced Juke LSl g3 5o
o 55 (6518 Caad (5L 5 ol 0d 43 5 Jai 55 iy es 5 S 5 oS A5 oS
03,5 dgnp slp s sl 35,5 w68 ISl 3L e ulal 5 4l e 2
13l 0l o5litul (63 5¢d (531 Lamen 43 L3 3550 el 0 i (IS s Juke
Jsems gl p Lol culiza

(S 238) | 4 L Lo sl 50 B

guaes =y 0 (Jog o> 5o Cad 1D

oS WS § Lo g Jgeemee Al 8 iy 5 odes Cwd I W
N PRC VW PP HpT Y

D e & S d goams S5 62 Dy

oS U5 S 1Ty

3P 03 7 5y ITIR

1- Price sensitivity
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[ max E[my, (w,p* W)] = E[(w — c)(a — Bp*(W))] (")

s.t.
Posfw —c <0} =0
p* solves the problem
max E[rg(p)] = E[(p =w)(a =Fp)]
S.t.
Pos{fa—Bp <0} =0
p=w

E[mr(D)] 5 oS s 55 bl S E[my (W, p"(W))] ke ol o
Bl € 5B @ 53585 36 sl bl bl B8 035 3 pm (5L el L
o 5Sae bzl gy Sl eslizal b 3,8 Sy s e 6l oIS (550 5 sl S
T or Gy 25 Dy W it bl o7 (S5 03 5 digy Sand

Ela]

* _ 1 Ela]
pw)=-w+ I (Ya)



\'Y il oolatwl b odawgs (peli 0z SO 50 Jaaze (5,105 Ceend

S U 5 oS ol (W) (Shs 3 odes d a1l 4 B3 o3 5 Gy o 2 DT (W)
G A g el o diS A5 3 e (Bl el S o me 5 ISl s Do 4
“\iTu‘ Sy ) &y ge
E[my (w,p*(W)]
1 1
= 5]0 (W —c)(a—Bp W)k
+ ((w—=c)la—-Bp wW)))Yda
1 1
+ j ((w = )@ - Bp" W)k—q
+(w —c)(a—Bp W))i_¢d(1 - a)
1 1
—5 | W= okla-ppon),
0
+w = 0Y(a~Bp' W) da
1t L ST
+ f w = O o(a—pp w):_,
+ w—-0)¥(a— ﬁp*(W))lll_ad(l —a)
= %] (w —cg)(al — BIp* W) + W — ci)(ay
0
— Bép*(w))da
1 1
2 ) — B ) + (o
2 0
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E[my (w,p*(w)]
Ela] + wE[B]

=3[ o - eiat - prELEE
- et — D) + v - ek
N
o)

Ela]E[Bc]
2E[B]

1 1
- _j (Ca aa aaa)da - Ej (C{]—(x a%—a
0
+ ek ol yd( - @)

= —lE[ﬂ]WZ +1(E[a] + E[BcDw +

)

1338 0 ol 2o 4 (B9 p okes gy Cad oS U5 3 5 b 3158 Gk b S
W = E[C;];[EB[]BC] 0

b 53 JAa AT (G5L 1) 5 AR S U5 5 5 A AR g b s F S Al o

33,8 oo e gy alaly Oy g 4 5 ISl (5L

max E[mg (p)] = E[(p — w)(a — Bp)] (*%)
’

s.t.
Pos{p—w<0}=0
w* solves the problem
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max E[my(w)] = E[(w — ¢)(a — fw)]
st

Pos{a— pw <0} =0

w=cC

Ml W ite s g g5 S T 51 5 o Jte o b bl 53 oS
Sldae O3l H1 3L e ;:Jf@‘_}.pb(VY)dmbu)ymw);awwng
asj.é-g*.:é%)\Mc@bj\g;ﬁf@;»jjﬁﬁcbsydzl.ujsa..u\C,M..\{W

AT o Sy 5y Gillae a5

« _ 3Ela]+E[Bc]
P = g

PP odes Glalad 535 polie o gdle cllie pgs i3 oA DLy ealis 4 a5 L

(*f)

7L pke ml sl 5wl 3 23lie Ol g (gabe i) = glaw 35 9 (G595 03 5
Ol Sl a2 gl 1y b pae (gl o S75 Lol gy 5l (gl 4o Vg .5 g0 deusloes

.MJdﬁ OLis ol

G99 (531 Lnmo 50 (oxlaw 99 0 yumi j 5 plSil Joko (5o ko Ll ) 4odS N Jgar

(P7) Pap oo i

(W*)u’ﬁﬁ)}aww

P 3E[a] + E[Bc] E[a] + E[Bc]
4E[p] 2E[B]
stess | 3(ad +af_g) F By + Blo)(ch +ci_y) | (af +ai_o) + (Be + Bi_a)(ch + ci_y)

4(Bz + Bia)

2(B& + Pi-a)

Al

3(af + af_q) + (B + B_o)(cd +ci-g)

(ah +ai_o) + (B + Bi_o)(cd + o)

4B + Brio) 2(B¢ + Bie)
(TR) g oot 35 5100 (i) 55 05 35 751
ol sl (E[a] — E[Bc])? (E[a])?+(E[Bc])®+6E[alE[Bc] f (cVak +
16E[B] BELA]
Caaa)da __f (Cl a al at
Cl—aal—a) d(1—a)
wlid ((a(lxj + ai}—a) - (ﬁé + BlL—a)(Cé + C%—a))z ((atlx] + aij—a) - (ﬁé + BlL—a)(Cé + C%—a))z

16(Bg + Bi-a)

8(B% + Bi—a)
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alad ((atl;c + a%—a) - (Bg + Blu—a)(cg + C{]—a))z ((aé + a%—a) - (Bg + Blu—a)(cg + C{]—a))z
16(8Y + Bi-a) 8(BY + Bi_a)

ks Jle
c(?%ﬁ)vg‘ygbbﬁ@j@}QTJJSQw\ué}}aj;ijonﬁdjéii

dlas YJ gl SleMbl 4 a5 L Oy s ol 5o

¢ = ((0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9))
a = ((195,200,201,203), (193, 201, 203,209))
B = ((7,10,12,14), (6, 10,13, 15))
(B i g0 ol LI Co a5 a5 LU s e (o s s (65 545 (551 (sla e

335 p a3y s 4o s (5l el 5L 5Ly Al
Ela] = §(195 +200 + 201 + 203 + 193 + 201 + 203 +
209) = 200.62 (¥o)
E[B] =§(7+ 10+ 12+ 14+ 6+ 10+ 13 + 15) = 10.87 (+5)
E[c] = %(0.5 +0.6+07+08+04+0.6+0.7+09)=0.65 v)

o 5950 (5318 i 9 (T SO )L (5 ally Y Jgu

IS s le e (63545 (556 e
PPN ((0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5))
g COF LLE) Law e ((0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7))
(7 L&) YL ((0.5,0.6,0.7,0.8), (0.4,0.6,0.7,0.9))

Sob [ (Y LLE) oL ((195,200,201,203), (193,201, 203,209))
Lol (Vo L o) oS ((95,100,101,103), (93,101,103, 109))

oS ol ke ((17,20,22,24), (16,19, 23, 25))

Cond Y+ L&)
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