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Interactive Decision Making for Multiobjective Fuzzy Random
Simple Recourse Programming Problems and Its Application

Hitoshi Yano 1

Abstract

In this paper, the author formulates a multiobjective simple recourse pro-
gramming problem in which equality constraints with fuzzy random variables are
involved. In the proposed method, equality constraints with fuzzy random vari-
ables are defined applying a possiblity measure. For a given permissible level ~
specified by the decision maker, a y-Pareto optimality concept is introduced. An
interactive decision making method is proposed to obtain a satisfactory solution
from among the y-Pareto optimal solution set. The proposed method is applied
to a farm planning problem in the Philippines, in which it is assumed that the
amount of water supplied during the dry season is represented as a fuzzy random
variable.
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Z2 (AFv74), fETE - L — M@ € X
ERDD (AFv T3, R4AD3MEHE). 5612, A
REMEL NV & 4 = 025 ICHEHIT B2 Lic&h 1 HBH
DHMBE f(x*,y) 2WHELEI>ER (ATv S
4), Witd 2 - — MR 2* € X 2RD DS (A
Fv73, KRADAEE) . AFITE, 4EDAFL—
va VTRMIZEREL TWA. HINEEE f(2*,y) ©
ATRENE L AL v 12X B R (23) 12T RT 2,551 T
HD. EB, F402EH»S 3 [EIHOELUIN R RE
Af/Ay = 2552, 3[EHMS 4 [ H OB 72 &%
Af/Ay =256 THBHZens, FHHE2.551 & IF
E—HT 5.

4 B H Y I

AKX T, 77 V170 RLEBUREZ S
RIZELEHWNT 7V 4 7 VA LMD a—AfE%
AL U7z, BB U RIS LT, argetE L~
IZHD K -V — MR OBE R EZEAL, -8 —
b BB fEEE A D A S R 2 T 5 72 9 DX EE Y
TITY ALERELU. y-28L — MoifgE %2 Red B
7= DOHIFIMEIL, BAFHE2ECREMMNEE 25
23, EERIETH L Z e EP ST L. SO
FAHITIE, Mathematica % T y-/3 L — b i fif
ZRDIZDY, KB EECIXEEMC Z & AR
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x3 AR (202)

4 5 6 7 8

300 300 300 400 400

5 20 20 5 5

700 600 700 600 700

0.5 1 1 1 1
-35.67 -29.841 -30.925 -37.778 -38.863
700 600 700 600 700
0.60545 0.37463 0.62215 0.34614 0.59366
0.000 0.000 0.000 0.000 0.000
0.41272 0.83428 0.83428 0.11494 0.11494
0.58728 0.16572 0.16572 0.88506 0.88506
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

x4 NWEFHER

1 2 3 4
29 600 700 700 700
P 1 1 0.5 0.25
f(z*, ) -33.31 -34.394 -35.67 -36.31
za(x*) 600 700 700 700
af (™, ) /0y 2,551 2551 2551 2551
K (27) 0.36286 0.61038 0.60545 0.60299
Z83 (x3) 0.000  0.000  0.000  0.000
b () 0.5372  0.5372 0.41272 0.35048
== (a3) 0.4628  0.4628 0.58728 0.64952
e (%) 0.000  0.000  0.000  0.000
rYEDTAY (2f) | 0.000  0.000  0.000  0.000
Y-y (23) 0.000  0.000  0.000  0.000

BB ENTFRENS. ZTO XS RBUIHIET 572
DIT, SRITHERLBPHHILDOLEIZ DN T HHEE
TOLRENDHDH. X7z, FEXGE U REMETIHE,
F LA O FZE AR D H 4y B & 5 3 R 2SR E D
FIMEE SR U 72 A%, FILSERES MR A8 e U TR
INBHGEITH U THRE L.

Z £ X ™

[1] Birge, J.R. and Louveaux, F.:
Stochastic Programming, Springer (1997)

[2] Charnes, A. and Cooper, W.W.: “Chance Con-
strained Programming”, Manage. Sci., Vol. 6,
pp. 73-79 (1959)

[3] Charnes, A. and Cooper, W.W.:
Equivalents for Optimizing and Satisficing under

Introduction to

“Deterministic

Chance Constraints”, Oper. Res., Vol. 11, pp.
18-39 (1963)
[4] Danzig, G.B.:
certainty”, Manage. Sci., Vol. 1, pp. 197-206
(1955)
(5] FHEE: “ZHRARMROBERGEE 25 3 BIERE
Wi ARV =y a3 v X )P —FFEE5 Vol. 41,

“Linear Programming under Un-

302

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

pp. 504-509 (1996)
Kall, P. and Mayer, J.:
gramming Models, Theory, and Computation,
Springer (2005)

Sakawa, M., Yano, H. and Nishizaki, I.: Lin-
ear and Multiobjective Programming with Fuzzy

Stochastic Linear Pro-

Stochastic Extensions, Springer (2013)

Walkup, D.W. and Wets, R.: “Stochastic Pro-
grams with Recourse”, SIAM J. Appl. Math.,
Vol. 15, pp. 139-162 (1967)

Wets, R.: “Stochastic Programs with Fixed Re-
course: The Equivalent Deterministic Program”,
SIAM Rev., Vol. 16, pp. 309-339 (1974)

Sun, W., An, C. Li, G. and Lv, Y.: “Applications
of Inexact Programming Methods to Waste Man-
agement under Uncertainty: Current Status and
Future Directions”, Environ. Syst. Res., Vol. 3,
pp. 1-15 (2014)

Wang, R., Li, Y. and Tan, Q.: “ A Review of
Inexact Optimization Modeling and Its Appli-
cation to Integrated Water Resources Manage-
ment”, Front. Earth Sci., Vol. 9, pp. 51-64 (2015)

Kwakernaak, H.: “Fuzzy Random Variables-1”,
Inf. Sci., Vol. 15, pp. 1-29 (1978)

Dubois, D. and Prade, H.: Fuzzy Sets and Sys-
tems : Theory and Applications, Academic Press
(1980)

ML, 79> 23, SR, MARH: “VAT%
ERE U T BRI 7« ) Y IKHEEDE S
#1711 9%, Vol. 14, No. 1, pp. 33-42 (1998)

Katagiri, H., Sakawa, M., Kato, K. and Nishizaki,
I.: “Interactive Multiobjective Fuzzy Random
Linear Programming: Maximization of Possibil-
ity and Probability”, FEur. J. Oper. Res., Vol.
188, pp. 530-539 (2008)

Fr R SRs, SORIIER, MgESY, KR «7 72—
7 VR L% HIE BRI 63 5 ATREMEHIE &
IRV & P 72 i e B HE R EAL E T VT EE D <
XEEIL 7 7 o — i RAL TR, I ROn E S 2
78 A, Vol. J87-A, pp. 634-641 (2004)

M., Nishizaki, I. and Katagiri, H.:
Fuzzy Stochastic Multiobjective Programming,
Springer (2011)

KB «T7 7V 7 VXL 3 — AR EOE R
b7, HMIgesH 7 7 ¥ 1 &5 CEE, Vol. 27, No. 4,
pp. 634-641 (2015)

Sakawa, M.: Fuzzy Sets and Interactive Multiob-

Sakawa,

jective Optimization, Plenum Press (1993)
FAAZeRst, WRIER: 7 7 Y1 7 v X L% HIRE
ATEIRRE 3 2 i KRB L E TV & M-a-/%

L — bl 3D SHERL T 7 ¥ 1 il RAL TR,
BTS2 SR8k, No. 1409, pp. 67-77 (2005)

BARETI¥SHRIGE



