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REINRTECN D, & AMHEED, EROFMIEELZLhLh1#EOH
BIER L B2, HBHEDLREHPEGEDOT T, Thbo BNBEEE R
CERILT AFETH B, & BRIFHEE X 0 #rh 5 B S HAET R
HEEh, ) RCEHIB, [24] x1Z<=7 v+ ThHb,

max  fi(x)

: ey

max  fp(x)
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max  U(fi(x), ..., fp(x))
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CZC, U fii=1, ., p) O LIRS, X iXETWHEMRD
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max ~ h{f; (%), ..., fi (x))
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S LC, &To RS LT, WETESEE S 2 5B TR
W, BIBBIEA S = XA ADS, 22T, F—afae e, HLVY =
A bRy P ARERT B, T, MEMEA Y =R AT, Fln
MOTEABRELT, HILVWEYNREEDS, UTHEOFIH 2 HR T, %
7o, Zionts & Wallenius [317 O fEEL, FDHEABRY =1 FRED T,
B O L0858 RICHIET DHGMA~TTLHALTNURRL, &
BREENZADLEFMAETLC, Ly =4 FEERLT, HFLOED
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(Interval Criterion ‘Weights) # f\C, p+1 {HOMOREAEH T 5T
DR, FHEBBII BRI hicEDE 4 & 2 LFHABEE 2 L THE R & h
o UTRAEDFERALEET. < OfEOIGHAE LTk [28], [29] 25
Bo T DOMODIFEECE, HRFEOIRICE L & BB M OME Cldis <87
hz, BRREENCOMBEH L RHEAT> 2 LX), vad %
#5939 %, Haimes & Hall [15] @ SWT. (Surrogate Worth Trade off) 75
BBo iz, Geoffrion, Dyer & Feinberg [14] 1%, ¥ EEIESR LY
A LSRR, BONIfER LD Y =1 P hEDD, KL, TDV =1
M & FEI L C Frank & Wolfe 7 4= ) X 2% @ L TH LW aE 5,
DFohZiEd e, B LOHEeRODI\BEZRE L0, 2 DR
o, Dyer i [61,[71,[8] T om0 % iz Ty %, Hemming
[16] ik Frank & Wolfe @7 A =) X A Dd bic Nelder & Mead (i
20, [24] 18 RY) D7 ATV AawHv5 BPR (Boundary Point
Ranking) #|BE LTV 5, & AT, BREEHEBHETTILWA, ZHI
ST E iV D R S R A IR A IR, RTET O — O F ISR 2,
RIEEBE A » =X A LFHAiH BIME LAfIEL B LD T EAVTE D,

11T B Rk &L Tk,  Nijkamp & Spronk [217 Ok 2, Z ORE
I, pEOMSMEARE, £ENBERORRMELREMEL Y A M LT
BEMEFT51 (Potency Matrix) #EEEH, WA LFHL LTHATED
Habx &85, BEFEEO 7 =) XakAWTlRLEC, WHEEITS]
BRRT H, BRIEEX, TOMEZTTERTHT T 50, EREHED
BEAETT 0T 5, BEOBENMERI NI b, RO T LR DK
TLDOCThb, Eic, EREMNARE S BEHEZRZ, MEBLEA =X 4
MO NEEEINTMBETHD EHL DR D ARCHE,  BEFEE
R C B A AT B B o R AR BN T B o LI HE T
L EMRL T 5,

IV Bifge 2Tk, Biicaki <7z Geofirion, Dyer & Feinberg Dk
w, BFlEEsEE0ERIAEA L Dyer [6] Ok, BEBEEOH
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SR A T+ 5 Price [22] OFHEL D %, To¥; ' Nijkamp: & Spronk: @
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Monarch,: Weber & Duckstein [20] Dk b D 24 BT 5 & Bbi
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VII %3 & 1 Cid; Benayoun, de Montgolfier & Tergny [3] @ STEM
BB Dy Ihik, DR p MOMLMEYRE, Zhhb v e A AR
THZ L X b HM@BA AR LC, vFv e $VEBE O, TAER
TR DHDR A DL Do KL, BHRD LG5 2 b b &5 E % Bk E
FCRAL, @ CoOMIK L CMEE IR RLSIER T, £ 5 Tl
T, R R IO R R IGTT Do BHEOYE, i is H4&MR OB M
EXNENHETEY = A P OEFR X YMBEIMEIESI D F U RIS
U, FEOFEZHuET, ¥/, STEM ¢ BEHEEYEGLL-LED
% (Nijkamp & Spronk X %) Fichefet [12] @ GPSTEM 1.z & A

VIIT B oWk, BT 2300 RIS hinh -,

LT AT, —R T % BIVEIERIE O, B0 BB o B mER %
Lo, B—oFHiBK Lo < 0, FERBHELDO 7 L) Xa v T,
MELHCORO Vs SEFRFETHHEE LS, LivL, £ BEK
BT LOHERAVGAEARIE, RIE 0E - b DD, D
Th, BEOBITEIRTHE LS X5, REEIDETAELMERTHD
BE, ZOX5 LFIENTS BRI ITERMEOO L SOFEHRTH B,
LaLl, ZOMraiAEReMEORERCS L v o RTERE I, »
¥ 0, BRWESOYRBEB Y BT DAL, BHROKEE LA
AR OEEDOR E IR EHTIE, HRHBROEE 2L ZBFH L
TETHEEN, BLEAETHHEVS L ENTFRTCELINLTHD, FO5K
R, BERESOBBRE BRI CHIERELA Ul by, % 5 T
WAL, AR KACRIE O R R BERRL & LC, AR R TI%T B
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x4 70 10 Bk (B, [10, [25], [81] 72 &) #FIA L7z & i,
BV OB B A T AL B BRI & A X DRI ThA
5 :BEbhs,
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max fi(x)=—x;,+ 2%,
max fo(x)=3x,+ %,
subj. to —x+tx=1
X X2
0=Lx,5
0L x,L3 ‘ ;
W, BMEKT Y =4+ 1,00 &0,1) 2E S TTRL L, filx) O
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INBEDTHhD, TTT, ZOPEOEEMEEHINFETL D,
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X
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¥oe A b oM OB % B @ ®m | S S

0.8, 0.2 —0.2 x,+1.8x, 2,3 4 9

0.75, 0.25 1. 75x, 2,3)—({4,3) - -

0.5 0.5 1.0 x,-+1.5x, 4,3) 2 15

0.4, 0.6 X+ Xy 4.3)—065,2) - -

0.3, 0.7 1.8 x,+1.3x, (5,2) =1 17
(R 6)
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OB, BREmAETIET D 24 S0 11 BRES5 2 2 BNMES, T
NEFhOBRBEEREL bRy =4 F EAPEBEOBATOE X it - T
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=4 FPOBE, V. — g~ EEBREFCERREREY S L. DF

b, BEREZSZOHT, BIE fily)=3, fily)=12 #BIWE LT,
COMBILE ARMEE B3 RN TERVZ LD, TOBEDY
&, (M) ZRNEMENLD. L L, SEROHECIE, BRREEN
PSRENTENR DTS Lk b, BRI 5 EHRE Rou
HZENHEECTA S,

5. 8 » b

ARTIE, RRAAEORREEL LD HRLIEL XD 2 5= A A
BRL, fhbk D TIRED G REAT - 1o T ORER, KD 3 AR
T&%bo ‘\\
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B A 5 I 00 A 00 A5 e 4 SR P16 2 R & MR B O R TR 5 BB
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CHEHLTV5,
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B 520 EV 8 REE H 5, '
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WA IhTuwish, Lk, Shbof@gkss, IT 8, 111 #M IV #og
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T EEbhb, SR OMENS EROETORARKETES LS &
LREGRBLCH, A%, BEEFHORMENHD L Bbhb,

2 £ X W

{13 Belenson, S. M. and Kapur, K. C,, “An Algorithm for Solving Multicriterion
Linear Programming Problems with Example,” Operational Research Quar-
terly, 24 (1), 1973, pp. 65-77.

(2] Benayoun, R,, Tergny, J. and Keuneman, D., “Matheématical * Programming
with Multi-Objective Functions: A‘Solution by P. O. P. (Progressive Orien-
tation Procedure),” Revue METRA 9 (2), 1970, pp. 279-299.

(3) Benayoun, R., de Montgolfier; J., Tergny, J. and :Laritchev, Q.- *Linear
Programming with Multiple Objective Functions: Step Method . (STEM),”
Mathematical Programming 1 (3), 1971, pp. 366-375.

(4] Charnes, A. and Cooper;, W. W., “Management: Models and - Industrial
Applications of Linear Programming”, Vol. 1, Wiley, 1961.

(5] Dyer, J. S, “Interactive Goal Programming,” Management Science, 19 (1),
1972, pp. 62-70.

(6] Dyer, I. S, “A Time-Sharing Computer’' Program for the Solution of the
Multiple Criteria Problem,” Management Science 19 (12), 1973, pp. 1379-1383.

(7} Dyer, J. S, “The Effects of Errors.in the ‘Estimation of Gradient on the
Frank-Wolfe ‘Algorithm, with Implications for Interactive ‘Programming,”
Operations Reseach, 22 (1), 1973, pp. 160-174.

(8] Dyer, J. S, “An Empirical Invetigation of a Man Machine Interactive
Approach to the Solution:of the Multiple Criteria Problem,” in Multiple
Criteria Deciston Making, Cochrane, J. L. and Zeleny, M. (eds.), Univ. of



336 (1016) L BT BRTE R OE30% H3E

South Carolina Press, 1973, pp. 202-216. )

(9] Dinkelbach, W. and Isermann, H., “On Decision Making under Multiple
Criteria and under Incomplete Information,” in'Multiple Criteria Decision
Mdkin‘g, Cochrane, J. L. and Zeleny, M. (eds.), Univ. of South Carolina Press,
1973, pp. 302-312. ‘ :

{10} Ecker, J. G. and Konda, I. A,, “Finding All Efficient Extreme Points for
Multiple Objective Linear Programs,” Mathematical Programming, 14, 1978,
pp. 249-261.

(113 Evans, J. P. and Steuer, R. E., “A Revised Simplex Method for Linear
Multiple Objective Programs,” Mathematical Programming, 5, 1973, pp. 54~
72. .

(12] Fichefet, J., “GPSTEM: An Interactive Multi-Objective Optimization Met-
hod,” Vin Progress in Operations Research, Vol. 1, Prékopa, A. (ed.), North
Holland, 1976, pp. 317-332.

(13) Geoffrion, A. M., “Proper Efficiency and the Theory of Vector Maximiza-
tion,” J. of Mathematical Analysis and Applications, 22, 1963, pp. 618-630.

(14) Geoffrion, A. M., Dyer, J. S. and Feinberg, A., “An Interactive Approach
for Multi-Criterion Optimization, with An Application to the Operation of
An Academic Department,” Management Science, 19 (4), 1972, pp. 357-368.

(15) ‘Haimes, Y. Y. and Hall,: W. A;, “W. A., “Multiobjectives in Water Res-
ource Systems Analysis; The Surrogate Worth Trade Off Method,” Water
Resources. Research, 10 (4), 1974, pp. 615-624.

(16) Hemming, T.,“New Method for Interactive: Multiobjective -Optimization :
A Boundary Point Ranking Method,” in Multiple Criteria Decision Making,
Thiriez, H. and Zionts, S. (eds.), Springer; 1975, pp. 333-340.

A7) FREEE, B O, &3, 1970

(18] Kuhn, H. W. and" Tucker, - A. 'W., “Nonlinear Programming,” in Second
Berkeley Symposium on Mathematical Statistics and Probability, Neyman,
J. (ed.), Univ. of California Press, 1951, pp. 481-192.

(19) Lee, S. M., “Goal Programming for Decision Analysis”, Auerbach, 1972.

(203 Monarchi, D. E,, Weber, -J. E. and Duckstein, L., “An Interactive Multiple
Objective Decision-Making Aid Using Non-Linear Goal Programming,” in
Multiple Criteria Decision-Making Zeleny, M. (ed.), Springer, 1976, pp. 235~
253. : :

(213 Nijkamp, P. and Spronk, J., “Interactive Multiple Criteria ‘Programming:

An Evaluation and Some Results,” in: Third conference on Multiple Criteria



& IV EMEO N0 s B e i B 337 (1017)

Decision Making-Theory and Application, 1979.

(22) Price, W. L. “An Interactive Objective Function Generator for Goal
Programming,” in Multiple Criteria Decision Making, Thiriez, H. and
Zionts, S. (eds.), Springer, 1975, pp. 147-158.

(233 Philip, ], “Algorithms for the Vector Maximization Problem,” Mathematical
Progrmming, 2, 1972, pp. 207-229.

(24) BRE#E, “YAT AREER, 4%, = ek, 1976

(25] Steuer, R. E,, “A Five Phase Procedure for Implementing a Vector-Maximum
Aigorithm for Multiple Objective Linear Programming Problems,” in Mul-
tiple Criteria Decision Making, Thiriez, H. and Zionts, S. (eds.), Springer,
1975, pp. 159-169.

(26] Steuer, R. E., “Multiple Objective Linear Programming with Interval Cri-
terion Weights,” Management Science, 23 (3), 1976 pp. 305-316.

(27} Steuer, R. E., “An Interactive Multiple Objective Linear Programming
Procedure,” in Multiple Criteria Decision Making, Starr, M. K. and Zeleny,
M. (eds.), 1977, pp. 225-239.

(28] Steuer, R. E. and Schuler, A. T., “An Interactive Multiple-Objective Linear
Programming Approach to a Problem in Forest Management,” Operations
Reseach, 26 (2), 1978, pp. 254-269.

(297 Steuer, R. E. and Wallace, Jr., “A Linear Multiple Objective Programming
Model for Manpower Selection and Allocation Decisions,” in T IMS Studies
in Manangement Science 8, North-Holland, 1978, pp. 193-208.

(303 Zeleny, M., “Compromise Programming,” in Multi Criteria Decision
Making, Cochrane, J. L. and Zeleny, M. (eds.), Univ. of South Carolina
Press, 1973, pp. 262-301.

(31]) Zionts, S. and Wallenius, Wallenius, J., “An Interactive Programming
Method for Solving the Multiple Criteria Problem,” Management Science,
22 (6), 1976, pp. 652-663.

B (12), (20) vk Nijkamp, P. and Spronk, J. (21) X h#&#K L 7o,





