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\ BHIE320H B L.
= PR AT YRR
MTashmohn—5E 1T, Mafsr—F IIEREF |IE SR INBEBREYID4DOD
BARYE, THEAIESUTAILDS O LITEREY JEWNS3DDEERE2DDESEEY
[FED 1T AN —IDNFET D ADDENMIZODDEREZRE2DODBREEYE,

NEFENETRIZCETI=FITEL.
=A1Fo< 3 1 4 2
AILDDH L 1 2 2 1
EAEY 1 1 2 5
VA 7 5 3 4
Hal— 100 350 300 350

[N Ph—5EIANIL, 3SEEFRZFZ—HIZRZKAIIES0, 40, 45(FXIERLEGLNESEA
TLES | RIS, HOU—(E— BBAB000EEX CTHIEATLES ! |

5T, [EHBOD—BEIADTRIEFEAES A TIFELEL, BAERINT S
EAHMOBE, ABIAOY—L BT EEYOEEMYSEL. LALEEOET
SA IS —F EBBE T A KIS CE B R BBEYN R ol FES
DIE1=AE A, BUNVEED LB RCBARTCHLY. B EWOXEEA DTS E
E— B YETEDESIHHEITHS
(HEAKENEEFESLLY). 0| 150 | 100 | -0

S, EFEADIOOEH BHBN, HOY—BD, 171-CE4
BRI EERT BE0E, BEREENGNTORALLEL M o V/

................ BRIV ERAY SO, ERBELNCGRLTORIREL |




% B BRIETE EIE 2
« fRER.FATVIEIE

min. f,(x)= 7x,+ 5x,+ 3x;+ 4x,

min. f,(x) =100x, +350x, +300x, +350x,

max.f,(x)= 10x, +150x, —100x, — 50x,

s.t. 3x,+ x,+ 4x;+ 2x,250
x+ 2x,+ 2x,+  x,240
x+  x,+  2x,+ 5x,245

100x, +350x, + 300x, +350x, <8000
x; 20 (j=1,---,4)

EDPHTHEEKD ?




ZHMETEEITE?

« fEER . F AT yrERE (FE)
- BRBEHENRIZEZTHS
LR RN DAHZEERETBHLP (P) #fE — REME]

£H)(HAR) -/ DHEERET HLP (P,) i — miEfE2

HOHWEDORR) DAHEEHETDHLP (P,) #fifi — miEfi3

SODLPZAIRIZEESE, FERmBEREET

> B8l 2, 30— = ReEEME!
—> mépEmEEFIscEaLceT AV



ZHMETEEITE?

« B AMITYMEIE(RE)
— LP(P)), (P,), (P;) DExEAEIZ. ..

Lp =T B iR H B ZE

x1 x2 x3 x4 f1(x) f2(x) f3(x)
(P1) | #ER=m/NM 0 0(19.375| 1.25| 63.125 6250 —2000
(P2) (70 —xx/IV| 38.75 0 of 1.25] 276.25] 43125 325
(P3) | WFEH&AX 31 14 0 0 287 8000 2410

SEERBHENHLHELE, TNAS B HEKEFEREDRERLETD.
LHL, COFED LI, —RICKEEFEENFEIT HEEFHTHS.

D, FIoNDERTDEZRDIENE. ..




E S

= UTORREZZBNRETEREELTEREL, BB
CEDLPERTF-EZDRBEBETNTNROITEL. BEHFED
K fiZ T cplexXOExcelV ILIN\—EEZFHAIVTERLN.
- RXEHXHEFHEOMEIETE, HEAVERILD2ERIZENETNE
EREHRTIEELHS.
- RISV ELGYER EREIFIZETIZEAIL, (THEHAAT, 1
HH-YMEEZERT400HH, RIAEEZXMT2005HTHS.
- BREFEHEEX MEERELETHUEATHS.
- YERE 2 TOREEXFMEAVKZHMEBOEZEEGRLEFHIEL-#E
B, ROLSEIFEDEEFHEIETT-LEEA TS,
B IR ERREE R E FHEICTESZITIEDIT L.
BiZ2: M EXMOEITFEEZTEHIZITRECLIZLN.
HEZE3: BIAEXRMOEITEEZTESH=ITRKRELELN.
(HE RRLSEHMIFEDLZ BEETE ) FHFIL HR(1987))




% B BRI &1 Bl RE D iz

{5 EB2 -

INNIEKRERBERBBEICE/NMEVNHAZH T1-. 2AITEEFEES&ICLT.
AR 1H/A =Y 1AME

BIEIZIT<E, BARWNE2H, F—FVIF2EH 1=

KEBEIZEHEARVNDARPLPLIFET, 12HYTAIX(E, F)=(2, 1)

REBEIIF—F YD ANDLOIFET, 12H=YHAIKX(HE, F)=(@1, 2)

2ANIE, ENETNOMAZRRIELIZLERSTINS.

A MLPE 1k X=(x}, X))

S 4001 o max. 2x; + x, ( =f(X))
max. x; + 2x, ( =f,(X))
s.t. x;tx, =3
7 = 2
X, = 2

X, ,x =0
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« \L—bE#EfR(Pareto optimal solution)
— BHBE X DINL—MRBERTHH ET,
XRNERE DA (BRIBEEY,(X)DIE) Z/NSKEBTIZREBEDNAERKE{TET,
RERE DA (B HIBEE,(X)DIE) Z/NEKEBTIZTKEBEDNABZERELTELL
RREIZHLHED L

x4
fZ()(C)l ) MLP3E =t ik
max. 2x,; + x, ( =f,(X))
+ max. x; + 2x, ( =f,(X))
/El/ l\ (2, 1) st x;tx, =3
1 ;\ X, = 2
X, ,x =0




2 BMSHEHERBEOR ™/, (p=1-h0

st. XelX
« /\L—IaiEf#(Pareto optimal sol.) HED B IS h
_ x*eXpSL—rElEThBEE, DEIEWICET I, thEx

E TSRV

J,(X)2 1, (X*) (p=1,---,k)
T, MOVUKEL—DBIBBELTES O) £l TXEXNFELEDIL.

ex) T—XE4NIZHER max. f,(x) = x,
ANIERILT—FAKLL | Max. fH(x) =x,

max. f5(x) = x;
max. f,(x) = x,
s.t. x;tx,txytx, =10

X1,y Xy, X3, X, =0

Xy, X5, X3, X) = (3,2,2,3) | L ParetofxiE ?
(X, X5, X3, x,) = (10,0,0,0) [&ParetoixE ?
Xy, X5, X3, X) = (2,2,2,2) | X ParetofxiE ?

.................................................................................................................. e NAV




% H BIRR FZaT Bl [E] 2 D %

= 59/\L—FEiEf#(weakly Pareto optimal sol.)
— X*EXNTFNL—IRETHDEIE,
f,(X)>f,(X*) (p=1,---,k)
A= I XEXDTFEELEGIN &,

xZ—A— xg_A_
A
1) f>(x)
/ §5/\L— iz @ fiE
T 55/ \L— R iE R T INL— R fE

INL—Ex i fR

| % /Yfz(X) ‘ /
T X T X J1(x)




EE2:
« LUTFTOMLPIZDUT, BEMZESRL, /\L—FRER, BU

(1)

(2)

5/ \L— I BREZTRD K.

max. f,(X) =—x, — x,
max. f,(X) = x,

st x, +x,<2 oA

X, %, =0

max. f,(X)=—-x, — Xx,

max. f,(X) =x, +Xx,

st x, +x,<2
X, %X, 20

NG
1)

0

J1(x)

feasible

region




BB DEMA R

£5x): (0,1)
e S (1) A

....... AN

....... (2)




% BT BRI RE D fF R

= ZEBIFTEEEBRFTEE
- EFmEbIZ KL E N —rREBETZREZD )
MEFEHE the weighting method
Hl%91EiE the constraint method
YIXIZIVE  the maximin method

- mEEICKAEE(BEEEZERLELS !)

HiZETEE the goal program

= § =] E’]ﬁﬁ%ﬁ the multiobjective simplex method



% B IR 2T Bl [ RE O f K

« JNEFEY %L (the Weighting Method)

- BEERRTEEHEDZEFIZKY, BHBEARICEAFITEITL, TDHEFZ1HR
B &L THEL.

(MLP) max. f,(X),max f,(X),---,max.f, (X)
st. XelX

U

max. o, f,(x)+w, f,(x)+...+ o, f,(X)
PW) gz xeX

P
 INL—bExiEfE % (P(w)) D ExEfiZ

Seceesesccsescecsscccssccces EE{J%%&.%H%{J&TE M °4 V




% BT BRI RE D fF R

= MNEFBE
- PIRE: 7 —FEANCHE. AANFRILOEDT—FHELL

(MLP) | max. f,(x) = X,

max. f,(x) = x,

max. f5(x) = x,

max. f,(x) = x,

s.t. x,tx,txtx, =10
X1y Xy, X3, X, =0

HzlE, ,=05w,=03,0,=0.1,0,=0.1 £&FhIL

, (LP) | INax. O'5x1+0'3x2+0°1x3+0°1x4 Pareto Opt. Sol.
s.t. x;tx,tx,tx, =10 x=(10, 0,0, 0)

X1y Xyy X3, X, =0




% B Rz et B B D g%
. METHE

ALl
- E.CLAIZAL—FRETIRELDT, /SL—
EAARE LT LB MEEE RO D ETIHCAETHES 5o
E [FEELLY. HMEREREDDEECEETALE
- R ETERELDD.

BEHWEEIRTEIDIN? THZLHANTIRETEHAMN?

BEERRTEEDMEREICH-EEZHEBHEILESLLY.
(RITAIREMBESNIEMDEE, MBI EY]) — FiX, maximin

BIKETITiRSEELNAEELRL. c2BNELERTERELRE

Y
B 22 F D Em B K5 ANDEEDEL

FEE
x2-A—QA - REEFOFM — A<A(10045)HN1F 1) w,=5,w,=1
- HEFEEMFROEM — E<CA(45100)HV1E ) w,=1,w,=5
1 - [RIZF 0 — C<A(70,70) A FETIZAELY f) w,=1,w =1
B c X N .
D E 4/
o © g > L ——— M °4 V

..................... 0 1 1 , x] 2;&? ﬁ/ﬁzﬁﬁzﬂﬂﬁﬁi




% B IR 2T Bl [ RE O f K

= F¥91t:;% (the Constraint Method)
- HHIB#Z—DOZKRE, EREZRTELTHIFFHICL THEL

gy MK S, () (p=1,k)

st. XelX
gEB DB ITEBEMELTIEL,
PRV ISR R K e, ZRELTHRICANSD.
max. f_(X)

(Pe) | Sf. XelX
f,(X)2¢e, (p#q)

L x*EX A (MP) D HFEXMHD ¢, ITHIL,
AL—rBER T (P() - ERER

*xeEXHDMP)D EXAHBe =L, V \V
............................... '/fb—b%iﬁﬁg (P(S))O)%Jﬁ%n | °4

4

—ETHWEEE
INL— i fE




% BT BRI RE D fF R

wll#9 ik
- PIRE: 7 —FEANCHE. AANFRILOEDT—FHELL

(MLP) | max. f,(x) = X,

max. f,(x) = x,

max. f5(x) = x;

max. f,(x) = x,

s.t. x,tx,txtx, =10
X1y Xy, X3, X, =0

HlZIE, BrOERBEL T, &L, ¢,=2,6,=3,5,=2 ¢EInid

> Pareto Opt. Sol.
x4y, = p
S.t. x;tx, s x4:10 X=(3.2.3.2)

X1y Xoy X3y Xq= =0




% B IR 2T Bl [ RE O f K

= FHEE (e DBRYAFIZDOWNT, HBA—DODAHE)
- RAA 7% (pay—off table) ZFIAT 3.

max. f (X) (p=1,---,k) ) @P) max. f (X)

st. | XelX st. XelX
« « " . (p:l,...,k)
X1 > Xz,"', Xk K& D 5% 3 fi%

fl(x)vfz(x) fk(x)

Xf fl(x) fz(x) fk(xl*) Lpﬁfp(X)SfP(X;)J:U

(MLP)

X:2 f1(xz) fz(xz) fk(zxz) € :=Lp+ﬁ(fp(X;)_Lp)

X fl(xk) f2(xk) (%) ETDUZDNT(P(e)) <

max. f1(X))  fo(X3) e [ (X)) V- AV




% BT BRI RE D fF R

- HFMEE

max. f,(X)

max. f,(X) st. Xe X

! max. f,(X)
- fhilzE: st. Xe X T max. f,(X)
st. XeX
oA A
S>(x) pay-off table
T fAzg (00 SO0
A s X, A Si(Xy)  £(X;)
eerrenes (} ....................................... . ............................ :
the Constrained Method
max. f,(X)
X | st. XeX
. 1, (X) = ¢,
LT | | & |
o Ef max. f,(X)
o
% F0ze st. Xe X




% B IR 2T Bl [ RE O f K

« ¥EXIZ25%E (the maximin method)

- B RIEI R ZEmaximin[ZL THES. <o E: (MP) ASBUIME RSB Sminimax
(MLP) maX'fp(X) (p — 19...9k)
st. XelX .
(Pm) LLPT:J: ]
@ max. v -

, st. XelX
Lr:.lte.tx.l:(n;l-){(ﬁ(x), S ()] = f,(X)=v (p=1,---,k)

—ETHIVEES5
NL—hExE 7

: x*EX A(MLP) D x*C X H
INL— R j

: : V \ -
............................... AN oy At VAV



% BT BRI RE D fF R

« NFVIVEK
- BIRE: 7 —FZANICHE. ANTRILDEDT—FHAELL

" 4 (MLP) | max. f,(x) =X,

max. f,(x) = x,

max. f5(x) = x,

max. f,(x) = x,

s.t. x,tx,txtx, =10
X1y Xy, X3, X, =0

[*] max min{xl: Xos X35 X4}
D s.t. x,tx,txytx, =10

>
X1 Xyy X3, X, =0

i\> (LP) max v Pareto Opt. Sol.
s.t. x,+x, sty <10 X=1(25,25,25,2.5)

= = = =
X[ ZV, Xy =V, X532V, X4 =V



% BT BRI RE D fF R

: iR —ERESRTEWGED/N\L—rREEOFE
- REACO—BHARIESNENEE, x*HHEDRIRE (MLP) D/ L —
MEERTHONESHET AN 5 (U T OREERQ

maX.ng

p=I
st. f,(X)—¢,=f,(x*) (p=L---,k)
ngO T (p:l,...,k)
XeX =T AT BEEXIZRTL,
[OODBRASIE, € =0

Z3THIFNIE, HBpl=DT
— o B B S B IC
HX)ELD2ERELTED !

. PRFRMIBORER K, & (20T, :
L (e =0 BlE, x*E(MLP) D/ AL—hREfE




% B BRI ET B I RE D K u }

Cooper(1961)

« BEETHE;% (goal program: goal attainment)
- FEMEE L0 [CBEIE g *ZHREL, BERELDOFREEZR/IME.

maX'fp(X) (p :19”°9k)
st. XelX

<

f,(0)<g, ... BiR{E ¢ *KYLTICLIZWMES
f,(x)>g, ... BEEg*kYULITLI-LMEE
f,(x)=g, - BRIEgIFLILIZWGS

<
min.z_\fp(x)—g;

(MLP)

VN




% BT BRI RE D fF R

- BRETEIE

- BIRE: 7T —FZANITHE. ANTRILOED 7 —F AL
o ! max. f;(x) = x,
max. f,(x) = x,
max. f5(x) = x;
max. f,(x) = x,
s.t. x,tx,txtx, =10
X1y Xy, X3, X, =0

(MLP]

Bz, BEBEEENETN (g, 92, 8:,2,)=(2,2,3,2) T HIE

min. ¢, +t,+t;+,
s.t. xtx,txtx, =10

min. |x;-2]+x,-2]+|x;-3|+|x,-2|
s.t. xtx,txtx, =10
X1y Xy, X3, X, =0

1 =x-25¢
-H=x,-2=t,

Opt. Sol. x=(2, 2, 3, 2)

;¥ ) Pareto Opt. L% &



% H BIrRFZaT Bl [H] 8

- BRETENE

D fE %

- FEMER X ICBEIE g *Z5EL, BRRELOFERZR/IME.

f,(X)-g,
L

k
min Z
p=1

#2818 5Z 5k (over-attainment)
I»

d, ZZ%{fp(X)—g; +(fp(X)—g;)} ! (X)-g, | (.i)f.V{;,j(x)zgj
d; ::%{fp(x)_g; —(fp(X)—g;)} afp(X)Jrgp :)f.v&j(x)Sgp

Vp, d)+d =|f,(x)-g,
=> p, d—d,= f,(0)-g,

Vpa d; d; :Oa

7 B ZE B (under-attainment)

d*,d; >0




% B IR 2T Bl [ RE O f K

= BRETEDE
- & BB (0 ICEEE g * FREL, BIEELOTRRER/ME.

max. f,(X) (p=1L---,k) g; (p=L---,k)

(MLP)
st. XelX
< g
k .
min. Y (d} +d) vp, d,-d, =0
(GA) 2=l &, #wf-EhadDT,
st. XelX HHm>ET5.
f,(X)=d, +d, =g, (p=1,,k) &
oandasl) LPELTHETS !




% BT BRI RE D fF R

- BEETEIE s
2 EEQMIELM? min. ;(dﬁdp)

f,(X)-d +d =g, BRI~ DTS |
(1) BEEZLLOHEERTHIENEFELLY —> d, +d,

(2) BREDEBILESY, FRIFEOEN > 4

(3) BEEEEDORRIZEZH, BBIFEHEL —> d,

(4) BAEEIZEAHYLLKE KRB/ —>| d,—d, or—d, +d,

[raf

d,+d, —> |f,(x)-g,| ERME
d, > [,(0>g,wpomy. ()2, zmne
d, > f,(0)<g,<nomy, & — &) zmit
d,=d, —> f(x) £8Mt

~d,+d, — [,(%) #&xit de\V




% BT BRI RE D fF R

B #RaTELA
_ f5igg. max. f,(x)= 2x,—5x,
max. f,(x)=-3x, +2x,

s.t. 2x, +6x, <27
8x, +6x, <45
3x,+ x, <15

—2x,+2x, <7
x, Xx =0

min.(d, +d, )+ (d, +d,)
st 2x,+6x, <27
—> 8x, +6x, <45
3x,+ x, <15
—2x,+2x, <7
fi(x)= 2x,—5x,—d +d; =g,

f,(x)=-3x,+2x,—d; +d; = g, V4



% BT BRI RE D fF R

0 *ﬁE E mn'l'l_llf
- HEELDOFEBER/MEIZEWT, BHBEABORT—ILHAXIBIZESSE

min.Z\fp(x)—g;

g, J1(X)=1234567x, +2145915x, g, =3380482
7,(x)=0.521x, +0.034x, g, =0.086

BAXREZEIANKL. HIZIE BREZREEET DHE,

mmz\f (X)-g,

| £,(X)—3380482] \fz(x) 0.086)

5.  mun.
3380482 0.086 VAN AV




% B IR 2T Bl [ RE O f K

« BiRFTELEA (S BRFFIR-INE)
- SHBBER 0 [CERE *EEL, BRELOFEREEZR/IME.

k k

(Gay Min. > (d, +d)) —> minY P (o'd! +w,d))
—1 -

5.1, f( e X P!

fp(x)_d;—l—d; :g; (pzlaak)
d, d>>0

TR EREcNES 0,0, (p=1,,k)

%E B D # T E S B % %&(primitive priority factoer ( P = 1, e, k )
PLP(i<))IzxiL, EALBRE n 122 TH 1P 2 B L3ty



% H BRh

N\

5T Bl [El B D fF K

BRaTEE (2 B R TIE-NE)
_ f5igg. max. f,(x)= 2x,—5x,
max. f,(x)=-3x, +2x,

s.t. 2x, +6x, <27
8x, +6x, <45
3x,+ x, <15

—2x,+2x, <7
x, X =0

min.P (o, d; +w, d, )+ P (w,d, + w,d,)
st 2x,+6x, <27
—> 8x, +6x, <45
3x,+ x, <15
—2x,+2x, <7
fi(x)= 2x,-5x,—-d +d; =g,

fo(x) ==3x,+2x,-d; +d, =g, o/



% B IR 2T Bl [ RE O f K

= BRETEE (F3K K ZE [aspiration level] 3ZERK)
- FEBER LX) ISHKKE o, ZREL, BRELOFMEZR/ME.

maX'fp(X) (p :19”°9k)
st. XelX

(MLP)

Vp, f,(X)2a, &I xEROBIIETHELELS !
<

max.fp(x) K& D R & ]
(MP,) |sf. XeX (p=1L,---,k)

f,(X)z2a, (qeil, - ki/ip})




% B IR 2T Bl [ RE O f K

« BiIEFTEE (FKIKZE aspiration level] ZERK)
- FEBIERK 0 [SFHKKE o, ZREL, BRIELOFHEZH/IME.

max. f (X) -
(MP,) |S.L. xpeX (p=1,-,k)

f,(X)za, (qge{l,k}/{p}) = HEDZHEIE /*

(% p, f, <a, 55, ZOERKEDERNHBTEEOTHERIL,
» U STOMBEMP ) EREET

KD, f, Za, b, £ TORBRKELELLTNS

Vp, f,(X)Za, &#@=xn 1DLE)FEL, A
CNEBLEDD, % EHOE L DREEHHA->TDIKE




% BT BRI RE D fF R

« BEFEE (F 3K 7K #Easpiration level] 3 AK) AEBIC
. , Hl#91e;E&EELC
Vp, [, 2a, 55, @TOFRRKEEHELTNS

: L) f,(X) S (X)
A A

REF/ONTLSEDOENI N REIEF RS !

[ $H2ERBULVEZRDITES ! } * P
fi—O
0 (0,1) ITDVTLUTOREXREEZS. 6 f}%
ak
[0 2(A=-0)f +00_L simagery ) o« ©
PP * AT, BX
[i(x0)=2(1-0)f, +6a, | DOERD S *
[F7=Ly ! p X X, X,

>0=1MD¢E, EfT[REEMNFE.
>0=0TEITR[RELD, T BB NTFEAE.

HBHOITRL, EATARENESH L o/ A VvV

......................................... %17#5% 0) Phase I -C:EHJ J:HEE.I-ﬁE




% BT BRI RE D fF R

= BiIEFTEE (FKIKZE aspiration level] 3ZERK)
g=1,0=0,L, 0 IRETHETTRMRE, LT 5.

O DEME | f[,(x)2(1-0)f, +0a,
max. f (X) fl(AX) f2(AX) Ji (%)
st.f,(X)= f,(X7"),q e {l,-+,k} /{p}
XeX . fk*
£=0

ERE, REFEET D. g /2
q=k E# T ( x9HY (MLP) D &x#E %) @ ay
ZFOTHITNIL, g:=g+1ELTHRIRL. o @,

O 1&, kDX *,..., x* 22T
: lg}}gé}{fp (xl*)} %, X, X, X"

. o

................................................... sl mecicencian, MLV




% BT BRI RE D fF R

- BEEEE(FH 31%7K$[aspiration level] ERK)

— {58
S04

fr

; —
al flfl(x)

aspiration level (1- é) f1* + éal




SEMBKHENEORE

Z BB {K;% (the multiobjective simplex method)
- BEOEKEE(MLP) BICEEIZHLE
%Z B I E{AFR (multiobjective simplex tableau)

JEEE
N
o N
xl xZ xm ‘xm +1 xm+2 x”l
~ — — — —
X 1 fl,mﬂ fl,m+2 6_12,71 él QFEE] ':i:_I'L,,
H Y X, 1 Ay i1 Aypen 0 Gy, | b, = _ L =
E . . . : " . : ij B ij _chrarj
- xm 1 a_m ,m+1 c_lm,m+2 o ama” bm E E"]Bﬂ*ﬂﬁﬁ [j:
-~ — — — _
—Z O 0 - 0 Comeat Cimer 0 Gy |72 — > — N
E _ . _ _ Zy = 2y _chrxr
gl % 0 0 - 0|Cu Cua = G, |72 "
—_ — — _ r=I1
. <, 0 0 0 Cl,m+1 Cl,m 2 T Cl,n Zm

(EEOEM -2 R :>fk<x>r/J\V v A%
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