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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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A = {(x pa(x), us(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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(etal. 2009
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Maleki, 2005)
(0 x<a,
X—aq
p— a, <x=<a,
pa(x) =41 a <X = as (f)
X—Qy
P az; < x < ay

\0 X > a,
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Pos{A <0} =0 31l ite i (A) o565 536 okt ¥ (o

L 53 Ay 63 s piae 5 A3l (Sssie [1RT D R ppoa f ol S1F
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1- Possibility Theory
2- Possibility Space
3- Possibility Measure
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(M1 0:, p(TTy O, Ay POS) 05 slds 5 ekt G 36
(Liu, 2002)..zt .

(0, p(8), Cr) Josl slss s\ sleet it o Cr{E} (B el o 510 o
8 b 5 Sl

cr{p}=1,cr{®}=1 O

<l Cr{A} < Cr{B} &TwsLAC B 351 (v

C C
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D5d g S S 25 Do 4§ dalin b sl p D Ol 4SS5k
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(Liu & Liu, 2002)
(oS ) Sge 4 S, 5 OSGl oIl ab 5 & daliw Slael o3Il Y Ca yw
:JJ;LS‘
1
Cr{E} = E(POS{E} + Nec{E}) V)
(Liu & Liu, 2002)
230 w05 o LA = {x, 1y (), V4 () |x € X} (65565 36 i pA s
Copas s b AT 5 pp(0) = ua(x) cpas e b AT b i
(Nehi, 2010).5 sa5 s = (0, p(0), C1) Hleel sl ys iz (x) = 1 — v,(x)
A* wwjlejjqdw&EcA ‘ssjp‘gjléwwjirw-fdiﬁ:‘\ S
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1- Credibility Measure
2- Necessity
3- a-cut
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A)g=xeR|1-vx)za}={xeR|vyx) <1—a}=4,_,
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(Nehi, 2010)

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

4S5k 4 ol s L6 [AT (@), Ay (a)]

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

Ol glad 43 5B e &G A B (YY) I G b Y G
p3lie o5 4 Ay 5 A i oKT ca € [0,1] 5wzt (8,p(8), Pos)

S5k 4 Liph e A G5 e il 5 sl
AL = inf{r|lPos(A<1}) = a} (\F)
AY = sup{r|Pos({A = 1}) = a} (10)
A= ) @55 o5 G5 sue p Gy A s A Gl 4 e Ll
25 Ly Gk ) sl s slos s sl ((ag, A, s, 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) + b46¥ (\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§ a5 ys > sue &S T 4Ky 5b 4
ol daly (08AY) "o ke Cu i Gb il Tspdee Sl Al g A ST S

Db pedls Qi 55O 4.315)\.]&:3\
(V) EI(A) = [E.(A), E*(A)]

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

il 03 8 G w5 el Al S e A (656 sde b ydal o7

EV[A] = E.(A)+E*(4)

(¥F)
30 2de (Sb ) dasl 4D sk 4 ol b 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 cpao,lox Jlo ¢ cxie 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
T o Sy 5 alaly s 4 A = ((aq, Ay, a3, ay), (by, by, by, by))
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(Ye, 2011)
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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 — p)]
S.t.
Pos{fa—Bp <0} =0
p=w

E[mr(D)] 5 oasS” w5 55 bkl S E[mmy (W, p"(W))] ke ol 1o
bl € 5B @ 5358 3B sl bl bl B8 035 3 pm (5L el KL
o 5San bzl gy Sl eslial b 3,8 Sy 5 e 6l oIS (550 5 sl S
AT or Gy 25 Dy W it sl o7 (S5 03 5 digy Sand

Ela]

* -1 Ela]
p'(w)=-w+ I (Ya)
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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 = )a - Bp" W))k—q
+(w—c)a—Bp Wi d(1—a)
1 1
—> | w-oka- o),
0
+w = 0)Y(a~Bp' W)’ da
1t L AENY
+ f w =0 ola—pp ).,
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0
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=3[ - cniat - prELEEE) 1
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N I
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Ela]E[Bc]
2E[B]

1 1
- _] (Ca aa aaa)da - Ej (C{]—(x a%—a
0
+ ek qal ) d(1 - )

= —lE[ﬂ]WZ +1(E[a] + E[BcDw +
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1338 0 ol 25 Spe 4 B9 okes gy Caad oS U5 3 5 b 5158 Gk b S
W = E[C;];[EB[]BC] 0

el 53 Jde AT (G5L 1) 5 B S U5 5 5 A AR b s F S Al o

338 o 8 Ay O e 4 8 IS (65L

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[ny(w)] = E[(w — ¢)(a — fw)]
st

Pos{a— Bpw <0} =0

w=c

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 5l Gl 2y 5

« _ 3Ela]+E[Bc]
P = g

P9 odes Glalad 535 polie o gdle cllie pgs i 53 odd Oy ealis 4 a5 L

(*f)

7L pke cml sl 5wl 5 23le Ol (g0 0o ) = glam 3 g 9 (B9 5 03 5
Ol Gl aw 2 gl 1y b paie (gl o S75 Lol 51 (gl 4o Vg .5 g0 deusloes

.MJdﬁ OLis ol

G99 (531 Lnzmo 50 (oxlaw 99 0 puni s S Sl Joko (Lo itk Ll 4odS N Jgar

(P7) s oo o

(W*)u’ﬁﬁ)}aww

P 3E[a] + E[Bc] E[a] + E[Bc]
4E[p] 2E[B]
stesg | 3(ad +af_g) + (Bg + Bia)(ch +cioy) | (af +ai_o) + (Be + Bi_a)(ch + ci—y)

4(Bg + Bi-a)

2(B& + Pi-a)

Al

3(af + af_q) + (B + Br_a)(cd + i)

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

4(BY + Br_o) 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

dlae YJ gl SleMbl 4 4 5 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 o ol SINY Co a5 a5 LU 5d 0 (o a0 s (63 565 (51 (sla e

335 p dlons 3 Sy e 4 s (5l el 5L 5Ly Al
Ela] = §(195 +200 + 201 + 203 + 193 + 201 + 203 +
209) = 200.62 (¥o)
E[B] =§(7+ 10+12+144+6+10+ 13 +15) = 10.87 (+5)
E[c] = %(0.5 +0.6+0.74+08+04+0.6+0.7+09)=0.65 v)

o (5394 (531 puiin 9 (N SO L (5 ally Y 9o

IS s le e (63545 (556 e
G| O L) ol ((0.1,0.2,0.3,0.4), (0.0,0.2,0.3,0.5))
Mg | COF L) bw e ((0.3,0.4,0.5,0.6), (0.2,0.4,0.5,0.7))
(+,# 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))
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