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Definition 1. (Dubois and Prade [4]) A shape function L.
(or R) is a decreasing function from R — [0, 1] such
that

(1) L(O) = 1;

(2) Lix) =1, ¥x = ()

(3) Lix) =0, ¥x = 1;

(4) L(1) =0 [or Lix) = 0, ¥x and L{+oc) = 0].

Example 2.1. Different functions can be chosen for
Lix) (or R(x)). For instance, as mentioned by Dubois
and Prade [6], L(x) = max{0, 1 — x7} with p = 0;
L(x) = e *; and L({x) = 1/(1 + x2).
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0.2

0.8

1.0

0.6

0.2

w09

a1 8

o7

a .6

0.5

w04

@-0.3

kil o 56 Shto! o

=C

P

a0l

a0 1 1

Ayy = [alm.zu, a.!:an'd}l] = [2=4]

Boa= [‘51{&4] ; bgﬂlq}] = [658]

10

91




P Juas

&)L dlael go &3 dlosl
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0.9 !
a.08 I
a0 b1
| ded (04 (04) 1004 04} | L{04) (04 (4)
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&)L dlael go &3 dlosl
rdae of ool jealizad b g 70 slie]
#j+ﬁ[:]=f_i [Fj[ﬂa"ﬁ.ﬂgf,ﬂ] o ol I b (5. Pl
P Z=X+Y
A =73 ={(1,03).(2.0.7)(31.0).(4,0.7),(503) o
B =7 ={(502)(6,06).(7.10)(806).(9.0.2)} I
min

™

((6,0.2),(7,0.3),(8,0.3),(9,0.3),(10,0.2),
(7,0.2), (8,0.6), (9,0.7), (10,0.6), (11,0.2),
(8,0.2), (9,0.6), (10,1), (11,0.6), (12,0.2),

(9,0.2), (10,0.6), (11,0.7), (12,0.6), (13,0.2),

((10,0.2), (11,0.3), (12,0.3), (13,0.3), (14,0.2).

[l
N,
_|_
ol

[l

~"

o

(6,0.2), (7,0.3), (8,0.6), (9,0.7),

@}

(11,0.7), (12,0.6), (13,0.3), (14,0.2)
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5B olusl

A =3 = {{1,0.3)2,0.7),(31.0),(4,0.7),(503)}

B =7=1{(50.2)6,06){7.10).(8,0.6),9.0.2)}
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0
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My (2= z:‘;’_‘v[ﬂ;,'(x) NHg (}’)]

B =7 ={{50.2),(6,0.6).(7.10).(8,0.6),(9,0.2)}

™

A =3 ={(1,03),(2,0.7),(31.0),(4,0.7)(503)}

(4,0.2),(3,0.2),(2,0.2), (1,0.2), (0,0.2),)
(5,0.3), (4,0.6), (3,0.6), (2,0.6), (1,0.3),
(6,0.3), (5,0.7), (4,1), (3,0.7), (2,0.3),
(7,0.3), (6,0.6), (5,0.6), (4,0.6), (3,0.3),
L(8,0.2), (7,0.2), (6,0.2), (5,0.2), (4,0.2)

Il
oyl
I
N
Il

~"

m (4,1,

(3,0.7), (2,0.6), (1,0.3), (5,0.7),}
(6,0.6), (7,0.3), (8,0.2)
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Sy slusl

(x=7 7 <x<8

Mi(x)=q-x+9 B<x<9

] iotherwire

x -4 sy

Hz(x}=4-x+6 5<x%<6

=08

=06

=04

n=0.2
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5B olusl

33 ll:l'lfl-l.'l:- ot g geits | Q_,-iﬁ@lifﬂ."ﬂuhjﬂdlﬁ;b at?‘-ﬂr NLYRETLINIY-

pi(x) =x—7
M}J@C{%}\J‘UJ&A;J&\J\A
ug(x)=—x+9

(x)

g=a® -1=3a% =a+7

|:> A= [a;a],a'za)]'—' [r:c +7,-a +9]

a=-a'" +9=a{* =—a+9

(73 Jﬁﬂﬁl‘ﬁ'“JbCﬂ_ﬂGUJL’jﬂ\:_ﬁlgﬂf Jl-ﬁﬂdﬁ}l#%ﬁ

el s 0T 53 % Jde A 5 A8l 0 OT o 4 emee 535 4

PAGER

Hg(x)=+

Hx)

u=0.8

w=0.6

=04

=02

(k=7 7 <x<8
Xx+9 B<x=<9

{ iotherwise

x—4 4<x<5

—x+6 .5<x=56

0 sotherwise
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5B olusl

pp(x) =x —4

.M}l@agﬂ;ﬁbddmjaw\d\;

uE(x) = —x+6

a=b"-4=>b"=a+4

—

a=-b"+6=>b" =-a+6

.A.'a;da -Ls_f-bl-; L_sﬁ‘.u"‘ ,__J:'J.J"-! @ nar-

#y(x) =

(k=7 7 <x<8
Xx+9 B<x=<9

{ iotherwise

x=-4 4<x<5

§=[bf‘”, b§“1]=[a+4,—a+6] %=0.6 -

—

B :.u-..:_..l,..apci:

H(x)=4{—x+6 55x%6
0 sotherwise
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]
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=[2r:r+l,-2a+5]

=, b )=[a+4,-a+6]

(X}

C=le@ )= 2a+1,-2a+5]

a=0.8 -

n=0.6 .

a=0.4 _ S ke Ol gly < !
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pow Juad

&L dlael & 4 1R
Cl(a’) — x a = Iué(x) : 1
' =2a0+1 > x=2uE(0)+ 1= pp(x) = (x=1)
C\% = x a = pg(x) . |
9 =-2a+5 > x=-2uf(x)+5= pr(x)= -5 (x=5)
H(X) - =
3 24e g Ll g C Mg Gl Y Lt i gl)s € g3 ¥ ot ade Sty @
a=0.3 - Jﬁﬂfﬁ;;fgﬁdﬁ
u.=ﬂ.tzx- ! { \ ! \ _ll;_{x—l“_l d=x=3
w0 1{: 5) 3= x<S
Az} = — i =
u=0.2 ~

s 6 7 & 9 10 x
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< A2 CJ‘)-"-’” ‘S}lé d‘éﬁ‘

sk Cewds ) B g A e (631 sae 95 ggeme B Jlis (sl 1o pod

(x=7 ;TE}ﬁﬂ
Mi(x)=q-x+9 B=<x<9
Q iotherwise ~ ~ ~
, C=A+B =
x—4 4==x=5
Hz(x})=4-x+6 5<x%<6
0 sotherwise
H(X}
a B A
;-
n=0.8 -
u=0.6 -
=04 _|
a=02 -
0 ' >
1] 1 3 3 4 h) 6 7 " o 10 x

103



pow Juad

e &5 slacl

Yoo Vo FOy YA (Yoo 00 Colus b olgin) Slesle &5 5 6K
gb;u\é.b-\jﬁdua)bléﬁjwhﬂfj&@t Jll.Lf-’alljb-JA .‘:ﬁjll.‘};r.:_;.ﬂ‘)...n

Mbﬁ)@)}@iﬂfﬁéq}lﬂéh@wr\ Mbﬁj)jwﬂjﬁt&q)jbﬂih{
! S g e

ESP 7. 0 01 03 06 08 1 1
IS 150 200 280 350 500 750 1200

0.8 1 1 0.7 03 0 0

ol SE=—— e — e — e — ——
| 150 200 280 350 500 750 1200
ol ,LT
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AB = [a;{!ﬂ! agtﬂ ]. [bll:ﬂr}, b;a}] — ;{?ﬁ - [(J';;a}. blhx] ’ ﬂ'}zaj . b;a}]

RS W T S N |
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2:_\'.}'
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1
#E(x):<——x+3;8_{..x£12 a0 e
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0 sothervise B oy d il ops

107



o Juas

B olasl oo 1R
1ol 4<xss pailadst SAY A e B9 Jaily) 53 ) L el g 1A
R
;

y;(x):<—1x+3 B8<x<12

0 ,othervise

i
a=— 2° a” =1= a® = 4(a +1)

a=- l 2\ +3=al® =-4(a - 3)

A=la®,a®)=[4(@ +1), - 4(a - 3)]

p{x) .

© 0 ()10 () 20 30 40 50 60 70 80 x
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1
—X 0<x<2
2
: +3'24 <6
Ja‘ij(-x)=* 4).7 2 e X2 14(x)
1
0 ,othervise s = e
0.6 - E "
1 @ @ \‘“‘
a= b(ﬂ) — bl(ﬂ!} - 2a 04 \\\\N
0.2 s“‘~~“‘
1 3 3 BTN
a=——b" +==b* =4(a->) . . : : 1 — >
4 2 2 O o) , 1@ 20 30 40 50 60 70 80 x
bl b2
i 3
B = [b,“”,bf;“} = 2a,-4a - —)]
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pow Juad

6}@ Sael
c@ = x “=Hé(x)
¢ = 8aq2? +8q : - > L 2 L
1 8(1EC0) +8uE()) —x =0
c® = 4 a = ug(x)
D = 162 — 72a + 72 - Rrn)2 R
2 | > 16(uf @) - 72B @) +72-x =0
{x) @
1 .
08 1 11
0.6 - ] R — =t ]+ =x DS x216
3 2 2V 2 |
l D ,
04 N He(x)=4—(4.5- /4.5" ~4(4.5-— X)) d6<xs72
IS 2 16
02 7 1 e Y
1 -
¥ D R R I R e %

~

%

sothervise
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3 olael pumds &3 dlocl
? S i :JUo
74—.1:~l 4<x<8 QoG 0 LB =248 =4 s g5l s0e g0

l
py(x)={=7x+3 B<x<12

—— :4- -
0 ,othervise J

1=la®,a®)=[a(a +1), - 4(a - 3)]

,.
%x 0<x<2 B = o, 5‘”]&“ ‘4(&’—-)]

3
JUE(J;)=<‘”—I+E ,2‘_:.1'£6

M)
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- -

"
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31 dlae! ol &3 dlocl
44(x) 152-1 0<xs4
1A JE+ 1
(x)= A4<x<72
a=0.8 | He (%) 1x+2
=06 } 0 :otherwise
oa=0.4
a=0.2
DR R T i i i i 0 e
I ] || 1 1 1 ’
30 40 50 60 70 80 x
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3L slael doclicn 9 ddpoS 1R

3 9 & b cwnl was 53l vuce (63l vuse 90 oS b ali LJ a5 a2 Zewl Jlgw (ol 4o puddlos =
?&.w' 90 gT

(059 Jys) Jlo
Mw‘f 9\*‘ Y 6LQ(.A.JLL9)L~_W.~> degMGA &9]»: \ s_NJLxB )‘ 0)9)4 U"‘ p.a)‘d s_NJLva L> °)9J" &,Mua)s

«Cuoled )0 095 £9y5 Wilgh oo 7 Clad F o ¥ slesdlad plesl 5l amy 095 £9,5 wilg (o0 B Codlad ¥ cdlas plosl ]
(2.34) Do £g,0 iy oo Vo dlad F 5 O slesdled LG 51 e

(4,5,6)

- /2,3,3)\ (2.4.5)
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\1,2,6) >



B slael duion 9 dunS

o Juad

Sy slacl

(3,5,6)
(2,3,4)
(7,10,12)
°\ -
(1,2,2) (2,4,5)

(2,3,3)

(2,4,8)

| o
o9 o £9b o) 4z F ala

ol O okl 63[.4)’ a> YV cudls Yl

Yot oleil o= (1,2,2)+(2,3,4)=(3,5,6)
Yol bl oles= (1,2,2)+(2,3,3)=(3,5,5)

el oll b= (1,2,2)+(1,2,6)=(2,4,8)

bl oLl sley= (3,5,6)+(4,5,6)=(7,10,12)
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(4,5,6) Dy o0 bl a4 F 0 Selas T g ¥ cldled o piis Wb
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(23 3)
P G A=4cude = (2,4,8)
(1,2,6)
He 4 B =3 cdé = (3,5,5)
(2,4,8)
A B
war &S Cwlise (pl @ (o318 vae g0 Al pogie !
el (6,550 65l vue (658 vue 90 din (puored
> x
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3L slael doclicn 9 ddpoS 1R

9] oo ey | Slael ol g o i, S ol A g B g3 sus 55 (ameS L) dicin drules ol
u(x)

4
: ([ x =2
1 4 L:4_2 2<x<4
A =4 = (2,4,8) wi(x) =+ g — x
R: 4 < x<8
. 8 —4
g 4 * . 0 o.wW.
ﬂ(x)¢
( x—3
L:S_3 3<x<5
B =3 s = (3,5,5) up(x) =+ 1 . =
\O o.W
—> x




S oluel iy 9 S

P Juas

&) olocl

u(x)

?

A=4cias = (2,48)

iy o0 WISy (5935

x—2 a=u;x) X=a

() _
'u%(x)zz} 2, S oa;  =2a+2
_ R (a)

g—x a=u;(x) x=ay;’ (&) _
R a =8 —4a«a
up(x) = | > 2

8—4

» X

B =3 <dli = (3,5,5)

3 b§a)

5O

—» X

A, =[2a+2,8—4a]

_ L (a)
_ a=uz(x) x=»
X3 a 1> bga) =2a+3

=5

a=p;(x) x= bgi) @
2

B,=[2a+3,5]
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pow Juad

Sy slusl

~
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Bq

[2a+ 2,8 — 4a]

[2a + 3,5 ]

S (0 s 2 O yg0 4.3121'936)‘@ AL 9 didion duwle (5l y

> C, = max(4,, B,) = lmax (aga), bfa)) , max(aga), bga))]

bl s 0T o ol dall 8 Cod bt ol sl s it (gl Lol
"J"':‘Lri.f‘ LQ.;T C.....uU U.J-H.ﬁh _bLi.i % l’u-nlﬂ "‘:"'“""..’ Ls:'l.‘:.:'i A.LI.EJ o £5L’d1 Jﬂtﬁ n.T___._‘:- I'._'h'lte:'“

T Sy i Sspm AV B a2yl

Av B =[af@,a e, 0 | [l v i, g v 640
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3L slael doclicn 9 ddpoS 1R

oS oo Jos g Sogo A 9B o3l sos g0 diin dwle sl
A, =[2a+2,8—4a]

o = i B )= (@ p(@ @ (@
§“2[2a+3f5] | > Ca_maX(Aa'Ba)_[max(ala;b1a)'maX(aza;bza )]

max (ai“), bi“)) =max(2a+2,2a+3) = bf“) =2a + 3

max (aga), bé“)) = max(8 — 4a,5) | > fowsl 25 )50 plaS a8 oy jareas ol (oo L

; 3 _ 4g w0210 90 (pl dnlie 4 L A — 5
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)
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K
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X=2a+ 3 - o = >
8 —x
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X =5 - a=1
uix) &

a=075[""""7 7

szlé.>kxc1
L wa)siwaWf‘)d‘d&‘M‘?@u}S‘
#g(x)
[ x—3
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'.I{_kaﬁhwkﬁ_;&_;_rm%s’ﬁbun :E.-"\E oda- 3e §_}E Q:Sﬁfjlhﬁb@ly.f

ArB= [ﬂl a‘;] [[':r b“ﬂ] f”hb{“" {”}Abf,m]

~

D, = min(4,, B,) = [min( (@) b( )) min(aga),bga))]
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S o0 Jos 23 Opge A g Bsil soe g0 aieS acule ol
A, =[2a+2,8—4a]

A —min(d B =I|m: (@) (@) (@) ()
B =[2a+3,5] | > D, =min(4,,B,) = lmm (al , b, ),mm(a2 b, )]

min (ala), bf“)) = min2a + 2,2a+3) = ag“) =2a + 2

min (aga),béa)) = min(8 — 4a,5) I > Sl jiSa oS plaS a5 ols jasess olg oo bl
rS <3 .Mpﬁymgm4hgghm—ﬁ>
3 “=7
8—4a<5-3<4a-a>=>- — <
4 3
8 —4a a = —
L 4
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Hp (%) R:— 4<x<5
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el O =9 S Acgoze IS @ ax gl L \ﬁ)'
I I L - 292
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(Fuzzy Mathematical Programming) gS)lS ‘;alg. JSER) 4ol ¥
(Flexible Programming) (akaxio (S 3 3 4ol ¢ .)

(Possibilistic Programming)  SCel (&3 5 4ol ¢ .Y

maxZ = Cx
) S.1: Flexible Programming

maxZ = Cx
S.t

Possibilistic Programming
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max/Z = Cx
S.t:
Ax < b

max Z = Cx
S.t:

IA
.y

Ax

(Flexible Programming) (alazio (S 5 4ol g .)

O ylezaU Calomin (65 5 asl 5 (O



== e |

model:
max=5*x1+2%x2;

X14+3*x2<=15;
Trxl+x2<=10;
Bgin (x1);
Bginix2):

end

Glokal optimal solution found.
Chijective wvalue:

Variable Value
X1 1.000000
e 3.000000

11.00000
*

oo & : M

38 by sy 4ol y

OolE o (S y 4ol g (T

2> Pl G 5 ol 4 DY g plgl 51 el i A5 Ll o ey S ediSd 5 (S50 Jle
:@\wTﬁ;Jj.xmuu’yW&\jsu\&ﬁag;@ﬁ;g;w@u;‘&fﬂ@.3,‘3%5,\?4@;

(celo) Bibw yboj

A 9¥50 Jlodsly o S b s an Ll 3 g0 (sl Oloj Celu Vo g byl gl lass &9 V0 bl b= s

max Z = 5x; + 2x,
S.1.
X1+ 3x, < 15
7x1 +x, < 10
xX1,X2 =0

maxZ = 5x; + 2x,
S.t:
|:> x; + 3x, < 15
7x1 +x, < 10
X1,X; =0

P.-=3
121 - 5
122 - 3
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maxZ = 5x; + 2x,
S.t:
x; + 3x, < 15
7x, + x, < 10
X1,%X3; =0

P1=5

rJol Cudgusme sl

15
= by

20

=b1+P1

—P X YN



g.é.b.&&.ogs}g.) d.ol.i)g

, *
*0 0’0 =

38 by sy 4ol y

maxZ = 5x; + 2x,
S.t:
x; + 3x, < 15
7x, + x, < 10
X1,%X3; =0

P2:3

RIS CYOINATN gl

10

b,

13

=b2+P2

—P VA 2
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| (DD U i
maxZ = 5x; + 2x, &
S.t.
X1 + 3XZ g 15 ]
7X1 + X g 10 :
x11x2 = 0 |
|
I
|
PO — 3 | — P SN TN
12 15
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cwglle &b cwglle b o gllan b

JIl Cudgime P9S o d9umo S b

S ' T

15 20 10 13 12 15
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max A

/1 < Uo

A = H1 A= min{l'l°» H1, HZ}

A<y

X=0

0<A1<1

Aix g bl
(1 A X < b;
b; + P; — A; X

,Lll'(X) = b-|—P—b bi SALXSbl+Pl
i i i

& 0 ALX 2 bi + Pi

maxA
/1< _5x1+2X2—12
== 12
20 — (x1+3x3)
< —
A S 20 — 15
13 — (7x1+x3)
1<y, =
= H2 13 — 10
xl)xz 2 O
0<i1<1
t
' — AX
b; b+ P
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max A
AS'UO
A S ‘Lll A= min{‘l,lo, U1, .Uz}
A=
X=>0
0<A<1
Cl'x>Z
(1 CX>Z
Y Sl ki) 7P <CX<Z
He(x) = 7 —(Z—P) It
\ 0 CX<Z—P

maxA
/1< _5x1+2X2—12
=K =T 5 12
20 — (x1+3x3)
A< —
=H 20 — 15
13 — (7x1+x3)
A< —
= H2 13— 10
x1;x220
0<A<1
4
! |
|
|
|
! —p CLX
z—P Z
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max Z = Cx

O lazel Calonin (6 5y asl 5 (O

— ALX

b, bi+P;

S.t.
Ax < b
A;x < b;
(1 A;X < b;
bit B A by <AX < b;+P
pi(x) b; + P, — b, i = a4 = D i
\ 0 A; X = b; + P
b; + P, — A;X
@) =—p—p— 20 >

AiX < bi + (1 — CK)PL'
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max Z = 2x{+3x,
S.L:
X1 <3

!
O
|l
N

x1+x2S4

le+x2§3 P3—2

X1, X2 >0

8 — (x1 + x3)

Hy =

?
1 I

|

|

|

|

|

4 8
a=0-8
a=1-4
5—(5x1+x2)

—p X, + X,

|:> 561 +x, £5—-2a

— 11 1
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max Z = 2x1+3x,
ANA

X1 <3 >

X1+XZ§4
SX1+XZ§3

Ofu-“}b‘_)a-u;j)

max Z = 2x1+3x5

S.t:

X1 <3

X1 +x, <8 —4a

5x1 +x, <5 — 2«



g.é.b.&&.ogs}g.) d.ol.i).g

, *
0 0’0 =

38 by sy 4ol y

max /Z = Cx

S.t:

Ax

<

b

Cix

X

max-min _: 4,

Z;,Zy < Zimmermann *

Po —_ ZU_ZL
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max Z = Cx

S.t:

IA

Ax < b

max Z = C;x

S.t:

Aix < bi +Pl

O lazel Calonin (6 5y asl 5 (O

max-min _: 4,

Po — ZU_ZL
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1 ‘T maxA
| _GX-2
: 1 : o ZU - ZL
| | bt P—AX
. CX | ) = b. 4+ P. — b,
ZL ZU bi bi +Pi —> ALX l l l
X=0

0<1<1
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maxZ = Cx
s.1: Possibilistic Programming
Ax < b
$ _ l+m+u 2Ly Al "Jgﬁﬁ)'\
C =
) 3
¢ hmw \, ooy L EaCO
1 - —
_ I+ 2m+u [ uz(x)dx
C =
4
L
—> _ l+4d4m+u
C =
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max/Z = le ~+ ng

S.L:
4x; +6x, <1

y

max/zZ = (1,2,3)X1 + (15,3,4‘)x2

S.t

(3,4,5)x,+(5,6,7)x, < (8,10,11)

S.l.

max/Z = le + 28x2

4‘X1 + 6X2 < 9.6

&é\i) sl "Jgiﬁ) )

l+m+u

C =
3

?

(I, m,u)
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max Z = 25x; + 18x,

a uiﬁ Y
S.t.’? }

(12)15,18)x,+(32,34,36)x, < (750,800,850)

(19,20,21)x,+(7,10,13)x, < (380,430,480)

(I, m,u)

X1, X1 >0
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max Z = 25x; + 18x, a
S.1:
(12,15,18)x,+(32,34,36)x, < (750,800,850) ;
(19,20,21)x,+(7,10,13)x, < (380,430,480)
X1, %1 2 0 a =04
L _
L =04 - af =132 C e e

15-12

313
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max Z = 25x; + 18x, a
S.l.

(12,15,18)x,+(32,34,36)x, < (750,800,850) 7
(19,20,21)x,+(7,10,13)x, < (380,430,480)
X1, X1 >0 o= 04
l
a,—32 o I —
34-32 0.4 = a; =32.8 M e
R
2°7% — 0.4 - af =35.2 -

36—34
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max Z = 25x4 + 18x, a pp.
S.1.

(12,15,18)x1+(32,34,36)x2 < (750,800,850) ;
(19,20,21)x1+(7,10,13)x2 < (380,430,480)
X1, X1 >0 y =04
[ _
21759 — 0.4 — bl =770 -
800—750 750 bi 800 b{2850
R
559751 — 0.4 —» bR =830

850—800
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a ..\

max Z = 25x; + 18x, S
S.t.

(12,15,18)x,+(32,34,36)x, < (750,800,850)

(19,20,21)x,+(7,10,13)x, < (380,430,480)

x1’ xl 2 O maXZ = 25x1 + 18X2
- S.t.
E—) @ 1320 +3285 <770

ai =13.2 aé —32.8 bi =770 \16.8.’)(1 + 35.2X2 < 830

[

e _ 19.4x1 + 8.2X2 < 400
20.6x; + 11.8x, < 460

O (13.2,16.8]x,+[32.8,35.2]x, < [770,830] X1, %1 =0

af =16.8 a% =35.2 bR =830
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uz(x) 4
poss( < g) =? % r 92
poss(F < g;) = Sup(uz()Ix < g1) = p(g1)=a 1 i
poss(F < gz) = Sup(ur(x)|x < g2) = 1 ) ll
I' —> X
A g &
Nec(¥ < g) =?
Nec(# < g;) =1—-Sup(uz(x)|x>g,)=1-1=0 poss(f = g;) =1
Nec(f < g,) =1 —Sup(uz(x)|x > g,) =1 —B=1-poss(F¥ > g,) poss(F = g,) =B

Nec(i = g,) = 1-a

Nec(i¥ = g,) =0
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Bl § 325 by 3L (8L, 32y wby
ur() 1 gs 93 g2 | 91
poss(# < g) =7 7
1
poss(fF < g,) =1 p

poss(F < g,) =1

poss(f < gz3) =« Nec( < g) =?

poss(Ff < g,) =0
Nec(f < g,) =1

Nec(f < g,)=1—-a«a
Nec(f < g3) =0

Nec(Ff < g4) =0
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poss(¥ < 0) =7

poss(F < 0) = 4

1
0—7"1
I, —1p

v
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Nec(# <0) =?

Nec( <0) =«

(1
0—r3
Ty — 73
LO

v

¥ d o o e e =
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max/Z = Cx

S.l:
Ax < b

( 1 T'zSO
N 0—n
poss(F < 0) = < a 1n1<0<n
rn—-—n
k O T120

Nec(¥ < 0) =«

Nec/poss(AX —b <0) >«

T

|:> Nec/poss(7 < 0) = a

— (1 — af)Tl -I-OITZ < 0

- (1—-—a)rys +tar, <0
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(Fuzzy Chance Constraint Programming) 3 lé Cosgdoes (555 4l ¥

Min z =fy +éx
s.t. Ax Erf,

Bx =0,

Sx <Ny,

Ix <1,

v €{0,1},x 20

.,_...:_'I_r.ﬂT _38 LN n'.Bu"}Ln'.a ﬁj&jgﬂcuﬂbyfu_ilﬁé 3?£:LLL:HI¢.._¢._:..LAEUE
ez galad cla el e 5 (556 Conlad pde 1N
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(Fuzzy Chance Constraint Programming) 3 lé Cosgdoes (555 4l ¥

Min z =jfyv +&x
s.t. Ax 2:1?._.
Bx =0,
S = FJJ-' .
'~ = 1.
J.JL."»L.:JJ;J:..;LQ",.:JM'I.';“ ¥y e {01}, x =0

bl 3 10k Kb o) e e 5100 s i oty
2 lpile v o nli r|_;J\ 5 ol dsle g3 Shadlay s pdons 33 o Lot e

A 0 10 sl i w3480 685 i Congon (T 1 SN eCpppbn
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(Fuzzy Chance Constraint Programming) 3 lé Cosgdoes (555 4l ¥

Min E[z]=E[f Iy +E[c]x
s.t. Nec{dx 2d}>a,

Bx =0,

Nec{Sx <Ny} =z 8.

Ix =1,

ye{0.1}.x =0

Nee 2zl o il (§1acys subome SLiabl o b ol aom s Jiliom (gla )by B € (0.1} 3 S 53
;JJ_,*.d.: ,_g_;'l.-l Jde «"_E:._\_ I 4 UH.E.; Jde l.ﬁ._\_ b J?Jl ...LA.“IL,;A | Pt 1) u,..._ill.:-l L.'_..J_-_Jj..b-..l f-L..éJl rtj'l
J_,.-.T-JEJ ﬂ.uwl:-JJ:i_J l;-'J:nﬂ.il'.b =r Jbéf J.:J-LE.A L';1f r1’jll L..LJHL- .F1:={}i.?"3_.?"3..?'4)

Nec(bzr)=(1-a)1z+ary,

Nec(b =r)=(1-a)ry+ary,
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(Fuzzy Chance Constraint Programming) 3 lé Cosgdoes (555 4l ¥

Wb B s opa Ol o ) e Jia 0

4

1)

otfatfotfe \y+ )X

o1l
Min E[z] ] y+(
st. Ax 2(l-a)d 5 +ad 4,
Bx =0,
Sx <[1-BINy+ BN gy
Ix =1,
y e{0.1}.x 20
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maxZ = 5x; + 7x, ot
S.t. H
4x, + 3x, < (30,35,37) 1 ,
|
a = 0.8 l,l
I
' — 4x, + 3%,

poss(4x; + 3x, < (30,35,37) ) = 0.8

37— +3%)  1g ,y + 3%, < 35.4
0 — \
37 -35 - X1 T 242 =







