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[FRMOLP]

min Cx = (¢iz,- -, Cpx)
subject to a:EXd:ef{wER”|Aa:§b,:cZO}.
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glg;{((Pr(w \ Ha(w)a:<G1) > hy), -+, Pr(w | Hék(w)az‘<Gk) > hy)).
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y
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0000z € XO0OO0O (d?—L(0)e)x >0,i=1,---,k 000000000000
pi(z,hy),i=1,--- kOOOOOOMOPL(R) 0000000000000000 [9]:

[MOP2(h)]

S

max(py(x, h1), -, pe(x, hy)).
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P(h) = {(pl(m7h1)v T 7pk(mvh/€)) S [07 ”k | S X}

00000000000 000O0P-0000000000000000000000000
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[MOP3(p)]
max (hi,+- , hg)
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00000 (3.3)0000
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TEX hi€l0,1],i=1,k
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000O0MOP4(p) 0000 (35 0000000 (34)000
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p,(m,h;*) Z pz(m*vh:)
p=t(hy) — (dix — L7 (h}) o) p=t(hy) — (diz* — L7 (h})alx®)
T, | & >T, | & :

dix — L~ (h})alx dix* — L71(h})olz
i=1,---,k (3.6)
goboboogobbobooggybobod

(ugw;) ~ (dlz - L*(h;)a}w)) (ugl.(h;) ~ (dla - L-1<h;>a;w*>>
T | > 1 (=

2 — * 2 ok — * *
dix — L=1(h})ajz diz* — L71(h})acx

gbooboogooboood

o (Fa) ~ (e L ea) .
o diw — L7 (h)ad’ |

000000000 7()000000000000000000 (34)00000xz€ X
0000 d?x— L' (h)ale>0000000 (3.6)0000000000000000:

(@WW%%@%-L”Wﬂdﬁv
Ti i

> Di
d’x — L71(h})alx =P

& pg (h7) > (dix — L7 (h))og) + T (5) - (diz — L™ (b)) o)
& pg (hi) > fi(z, b, p:)
&0 < pe (file bl p)),  i=1,-- k. (3.8)

DDDDDDDDDDDDDD]DDDDh*<mﬂﬁ(,ﬁm»DDDDDDDDDDD
0 (37000

W) = (@ — L ()ede’) + T ) - (d2a — L) (ko)
= fl( z?pz)
00000000k =pg (fi(=,h;,p)0 00000 (3.8)000
h = MG (fl(m 7h7,7ﬁ1)) S Méz(fl(wa h’zapz)) = hzaz = 17 e 7k

(DDDDDDDDDDDDDD]DDDDhﬁ_wﬂﬂ@,@Jm)<Wﬂﬂ( hi, D)) = h;
)000000zeX, h;el0,1,i=1,---,k000000000«* € X0 MOP5(p) 0
000 M-O00000000000
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0000000000000000000MOP2A)000000000000000000
000000000000000000000000hR=(h,---,h) 000000000
000 (pi(x, by), - ,pe(x, ) 00000000000 P-O0000000000000
0000000000000000000000 [9)00000MOP2(R)000000000
0000000000000 (hy,---, k) 00000000000 (pu(@, ha),- -, pu(, hi))
00000000000000000000000000000000000000000
0 MOP2(h)0000000000000000000000MOP6O0000000:

[MOP6]

meX,hig[%)f,il)](,izl,-~,k(pl<w’ 1)7 7pk(w7 k)u 1 ) k)

oooooMOP6OOOOO p(x,hy),i=1,--- k000000000 OCOCOOOO0O0OO
0000000000000000000 py,(ps(x,h;)) 000000000000 OCDOO
ooooMoOopeODODOODOODODOOMOPTOODOODO:

[MOP7]

weX,hién[OE,il)]Sizl,m,k (:um (pl(wa hl))? e 7/’ka(pk(w7 hk))a hlv T 7hk)7

0000O0OMOP70000OODODODOODONODONODOODODOOODODOOODOOn
0000000000000 00000000000000000000000O0 MOP2(h)
0000000000000000000
MOP7000000000 pp(pi(z, k) 00000000000000000000O0
0000000000000000000000A,i=1,---,k000000000000
000000 H,000000000000 hype 0000000000000000 A,
00000000000

Hi - [himinahimax]a i:]-?"'vka
H = {h=(hy, - ,hy) | hy € H,i=1,--- k}.

000000000000 £,00000000000000 py,(ps(x,hy)) 0000000
0 P(H,)ODDOOODODOOODODODOOOOOO:

Pi(H;) = A{pi(z, h;) | © € X, h; € H;}.

000000000 P(H,)000000000000000000000000000000
000 pg,()0000D0D00000000000 B(H,)00000000000 u,(pi(, b))
0000000000000000000

00 41 00000000 p,(ps(e, b)), i=1,--- k000000000 P(H,)0000
000000000000000

000000000000 H; = [himm himex, 1=1,---, k0000000000000
tty,(ps(, h;)) 00000000 P(H;) = [pimin, pima) 100 0000000000000
0000000000000 0 pie 00

Pimax = I%lg§pz(w7 himin) (41)
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00000000000000000 pimin 0 0 maxgex pi(@, hanax) 0000 2, 00000

R i , . 4.2
Pimin Z:l,r-r}l,%ﬁyéi Di (ZU@, hzmax) ( )

00000000 P(H:) = [pam pime) 0 000000000000000000000
000 P(H;)0000041000000000000000000000000
indent 0000OOMOP7O00DO00DON0ODONDDODONODDOODODOOOOOO
00000000000000000000000000000000000

[MAXMINT1]

max A
TXeX,hieH;i=1,- kX€[0,1]

subject to o, (pi(T, ) > A, i=1--k (4.3)
B> =1,k (4.4)

MAXMINI OO OO (44)00p(x,h) 0000 (3.1) 0000000000000000
000000

m:uauﬁm—L4mmﬁm+ﬂwa%m»4£m—L*mmﬁ@)zx (4.5)
OOOOOMAXMINIOOOOOOP-OOOOOOOOM-OOOOOOOOOOOOOO

gbooooodgn

00 4.1 (z*,h*A)0 MAXMINIOOOOOOOOOOOOOOO

(1) z*00MOP2(R) 0000 P-000000ODOO0

2) pr=pi(x* b)), i=1,-- k,p*=(p},---,p;) 00 000(x*, h*)00MOP5(p*) 00
0OoM-O0000D0O000000

00 (1): «*00MOP2(RY) 0000 P-00000000000000000zeX

0000000041 0000000000000
pi(x, h) > pi(x™, hy) & pp(pi(x, b)) > pp, (pi(x™, 1)), i=1,--- k.
D0000000000000 ;0000 py,(pj(,h%) >y, (pi(e*,h5) 00000000
0000 (2% k)0 MAXMINIOOOOODODOOOOOOOOODO
(2): (z*,R)0OMOP5(p*)0000M-00000000000000000 32000
pa (fi(z, hi, 7)) = hi > pg (filx™, hi,p;)) = hi, i=1,---k

0000z€X,he HOOOOOOOOOOOOOOOOO000 ;0000 pig (fi(x,hy,p5))
—h>WAL@J§@»—MDDDDDDDDDDDDD@@DDDDDDDDDDD
0o:

7))

Uho) = (diz — L7 (h)ake) + T, (5) - (2w — L7 (h)ode)

T dE) — L () - (ede + T () o),
i=1,--- k.

h*<h—ﬂg( i(x,
1 *

h;,
g (h7) =
G (hi) >

IO
(d;
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DDDDDDDDDDDDDDjDDDDuawp>@ﬁmuijﬁ@—L4mﬂ«@w+
T/ (p))alz) 00000000000 >k 000L (k) <L7'(h;)000000LROO
D00000000000000000 (a}e+T77'(p))ale) >000000000000
Dooooooo

pEl () > (diw o+ T (p)d2e) — L (k) - (edz + T (5 adee)
> (dlz + T (7)) dx) — L7'(h7) - (adw + T, (5

)

1
= (dixz— L' (h)ajx) +T74p)) - (dix — L' (h))a

K3 3

00000000000000,;0000 uz!(hy) > (dje— L' (h))aja) +T; (7)) - (djz —
LY (h)e2e) 00000000000000000000

—1/7,% 1 —1(7,% 1
p= (hy) = (djz — L7 (h})a;x)
pi(z,h}) = T, ( =

> pr = pi(x*, h] 1=1,--- k.
dix — L-1(h})olx ) =P =pil )
00000p(2,ht) > pa*ht),i=1,---,k (00000000000000 ;0000
pi(@,3) > py(ah3) ) 0000000000000 sy (pula D)) > il 1)), i =
-,k (00000000000000;0000 p, (ps(a, k%) > p, (pi(@*, 53) ) O
x e XO0ODOODDODOOO (x5 A" ) 0 MAXMINIOOOODODDOOOOODOODOO
0o 0

O

MAXMINIOOOOOOO (43)000000o41000o0oo0ooogooooo

L, (Di(T, hi)) > A,
& pi(x, hy) > M;;l()\),

Méj(h ) — (djz — L7 (hy)alx) )
o ( dix — L-1(h;)clx 2 . (N);

& g, (hi) > (dix — L7 (hi)aja) + T (1, (V) - (dfxe — L7 (hi)ef)
& g, (hi) > (dix + T (1, (N)diz) — L7 (hi) (e + T; ' (11, (V) )eg/z).  (4.6)

0 (46)00000000MAXMINIOOOO A, >A000 41000 uz'(h) < pzt(N),
L*h)<LY(\)00000000000LROOODOODOOOOOOODOOODOOOO
0000000 (e + T, ' (p,) (V) @fz) >00000000000000000000
ao:

(diz + T, (1, (N)diz) — L7 (ha) (e + T, (i, () )

Joy;
> (dlw + T, (p, (V) diz) — ()\)(aaz+T NtV

Joi )
= (djz — L7 (Ve w)*-T210qH(A»-(d%B A )afw) (4.7)

000 (46), 47)0000000000000:

Hg ) = pzl(h) > (de — L7 (Vad@) + T7 (1" (V) - (dfe — L7 (Vala),

oooooooOoOoOoOOOOO0OO0O000 OO0O0O0O0oOoOoooooooo
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OODOOMAXMINIOOOODOOOODODODOOOO hy,e=1,---,k00000O0O0OO
gobooo

[MAXMIN2]

max A
TeX,\e[0,1]

subject to ,uél()\) > (dixz — L' (Najx) + T, (1, (M)
x(dix — L~ ()\)afa:) i=1,---,k  (4.8)

MAXMIN2O00O0OO (4.8)00000AO000000D0000D0OOOOOOOO0<SA L1
O000020000000000000 100000 MAXMIN2OOOO (2*,\)000
obooboon
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000000000000000000000000000000000000 MOP5(p)
00000000000000000000000000000000000MOP5(p)0
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ABSTRACT

A FUZZY APPROACH FOR FUZZY RANDOM MULTIOBJECTIVE
LINEAR PROGRAMMING PROBLEMS

Hitoshi Yano
Nagoya City University

In this paper, we propose a fuzzy approach for fuzzy random multiobjective linear programming problems
(FRMOLP), in which the criteria of probability maximization and fractile optimization are considered si-
multaneously. In a probability maximization model for FRMOLP, the decision maker is required to specify
permissible objective levels for the objective functions involving fuzzy random variables. However, the less
values of permissible objective levels for minimization problems results in the less values of the correspond-
ing distribution function because of the conflicts between them. Similarly, in a fractile optimization model
for FRMOLP, the decision maker is required to specify permissible probability levels for the distribution
function of the objective functions involving fuzzy random variables. However, the larger values of permis-
sible probability levels results in the larger values of the corresponding objective function for minimization
problems because of the conflicts between them. In this paper, it is assumed that the decision maker has
fuzzy goals for not only permissible objective level of a probability maximization model but also permissible
stochastic level of a fractile optimization model, and such fuzzy goals are quantified by eliciting the corre-
sponding membership functions. According to the fuzzy decision, the satisfactory solution of the decision
maker for FRMOLP is obtained on the basis of linear programming technique.
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