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ZBMEHEEE?

= RIS MATYNERE

min. f,(x)=  Tx;+ S5x,+ 3x;+ 4x,

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

max.f;(x)= 10x, +150x, —100x; — 50x,

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

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

ESR-THLD ?
A%

Z BMEHEEE?

- fRE:F AT VMERE (RE)

- BRIBEZERRICEZTHD
[OFEDRNDN) DHEBRETBHLP (P) i — &iEfF]

£)HIRY) RN DHEBRETBHLP (P) < — HiEfE2

LOHWBDORR) DAZEBMETDHLP (P;) #fE — HEfE3

3DODLPZERIRIZfEE, FAGERELT

= B#EfEL 2 30— = =LBERE !
= =eEE@EtFIAcERLTET WMV
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Z B HEEE?

« RS A AT VMEE S
- LP(P)), (P,), (P;) DE:EMEIL...

R EEEERHE
LP B x1 x2 x3 x4 f1(x) f2(x) £3(x)
(P1) | #EH&m/D 0 0[19.375] 1.25] 63.125 6250  -2000
(P2) | fim)—& /M 38.75 0 o] 1.25] 276.25] 43125 325
(P3) | HEZXK 31 14 0 0 287 8000 2410

TERBEBNHHELIE, TNAS BRI BREDORERELTD.
LDL, COBIBD RS, —RICEEHZEFENFET D EEHTHS.

=> | RD, ALHDERTOMEERDENE. ..

AV

R

« UTOREZZBMNRETEREELTERIEL, & BEH
CEDLPERT-EENREMETNETNRDEEL. RERBED
K AR (XLINDOXOExcel DYV IILIN—TEEEZRLTRL.

- RS XHEEOMEXETIE, HEERVERILO2EMRICEFAELE

EMEHRTIHELHD.

PSRRI EL Y EIR SR LT IFBITICHBIL, (HHEREAAT, 1

HH-YVHEERRT400HH, RILEXFFT20HMHTHS.

RETFELET MEEMALETHEATHS.

XERIL ETOBREELEFRRVEBOEEFSHLEFELLE

B, ROKSHEDEEEBRRIEWEEZATNS.

BiZ1 .5 EHREEE IR E T HEAICTESRE RS0,
BZ2: M LR OBITE TESEFAELIL.
B1Z3: Bt B R OBITE TESEFAELIL.
(HE KR 2R mMRFE 02 BEFE 1FHFIL HR(1987)

AV
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% BRUIRIZET B E D %

582 :

INRIEKRERBEREREBIZE/NEWVNIHZH T1-. 2AIEEEFEES&ICLT-.
AR 1AM F—FY 1H/E

HIEIZTT<E, BARWNE2H, KF—FYIF2@Ho71-.

KEREBIZHEARVDNDANPLOLIFET, 12H YRR (E, K)=(2, 1)

REBEIZF—FTYDANDLPIFET, 12H=YAIK(E, K)=(1, 2)

2ANE, FNFROMAERKRIELIZLERSTLNS.

A

ot MLPER b X=(x1, Xp)
1 fZ(x) (1’ 2) ma’X' 2x1 + x2 ( =ﬁ(x))
max. x; + 2x, (= f,(X))
a8 st x;tx, =3
| @, 1) X =2
1 X, ,X% =0
1. o Y A%
Xy

% BRUIRIZET B E D %

X5

IN\L—bh & fiE(Pareto optimal solution)
- HAExNNL—RERTHD L,
ABEDZA (B MBEHE,0ODE)Z/NKETITRBBEDHAERE(TET,
RERE DA (B MBEHEL0ODE)Z/NSKETICABEDHAERETELRL
KEIZHLEDOIL

fZ(’(C)l ) MLPE=t 1L
' max. 2x, + x, (=f,(X))
L ) max. x, + 2x, ( =£(X))
Aoy @, 1) st x;tx, =3
_ \Hm*/m(x) o =2
L~ =2

X % =0

x’f AV
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% BRIt EEDRE  max-/,00 (p=1-h)

st. XelX
« \L—FREfF(Pareto optimal sol.) Hli%?f‘]@l;fhf\é
SO | v 2 ISETI, 4t

(X)) 2 1,(X*) (p=1,-,k)
T, BODHLEL— DB LTES ) B IXEXDFELENL.

ex) F—FEANIZHE max. /,(x) =,
ANERIWZ—FAHLLY | Max. fH(X) =X,

e e =0 max. f3(x) = x5
max. f4(x) =x,
s.t. x0Tt =10

Xy, Xy, X3, X4 =0

(%15 X9, X3, X,) = (3,2,2,3) [&ParetofxE ?
(%15 X5, X3, X,) = (10,0,0,0) [LParetofzE ?
(%15 X9, X3, X,) = (2,2,2,2) [&Paretofx i ?

AV

% BRUIRIZET B E D %

= F§/\L—F & fi#(weakly Pareto optimal sol.)
- X*eXAF/N\L—rRETH5DEIL,
f,(X)>f,(x*) (p=1L,--,k)
FEimT-IXEXNFEELEN L.

xg_t ngt

£ £
/ AL — R
T F/\L—hERiE AR T INL— R R

NL—REfE

1 5\\5’ /JVG(X) /
T X T X Ji(x)

0 1 f f f Ixrl O_C'J f f f f :XIMde
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SEE 2
= UTOMLPIZDOWT, RZEMZERTRL, L—MREER, RV
BAL—FRERERD K.
(1) |max.f,(X)=—x,—x, T filx
max. f,(X) = x, J4)
st. x+x,<2 oA 0
x;,%, 20 !
q 7.
(2) Imax.f,(X)=—x, - x, 1
max.f;(X) = x, +x,
st x,+x,<2 T '
%%, 2 0 I e
0 T T 5 \x]
A%
wE2
A
Y2 B RO
So(x) 2 (0,1)
3L 1)
....... S
2
R - @)
........ )
; | T 5
0 / 2, X,
Sox) 2 (-1,-1)
A%
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% BRUIRIZET B E O fR A

- ZEMETEEEBEFTEE
- BIFREILICKDERE (- REREEFEEZS )
MEFEE the weighting method
HHMEE the constraint method
IFIIiE  the maximin method

- WRAbICKAHEEE (BRREZERLES )

BiZstEE the goal program

- ZEBERE the multiobjective simplex method

AV

% B RUIRTZET B E D fR A

« MNEIEH % (the Weighting Method)
- ERREEOERFICLY, BHERICEHTHETL, ZORMNEIEN
% & L THR<.

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

4

max. o, f,(x)+ o, f,(x)+...+ o, f,(x)
st. XeX

P EXHMLP) D (== x*EXABHD 0>0 IZHL,
DL REfR I%> (P(0)) D Ex R :

~.........................{..é..E.’;J..F.é.%Si...%.Ii%;\]..:...ﬂ..;fé..!.....................................1 m °4 V
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% BRUIRIZET B E O fR A

MMEFE
- B —FEANIZHE. ANLRILOBD T —F AL
(MLP) | max. fi(x) = x
max. f,(x) =x,
max. f3(x) = x;
max. f;(x) =x,
s.t. Xt tx, =10
Xy, Xy, X3, X, =0

BIzIE @ =050,=030=010,=0.1 £FhiF

|::> (LP] | Max. 0.5x,%0.3x,+0.1x;+0.1x, Pareto Opt. Sol.

Xy, Xy, X3, X, =0 wdv

% B RUIRTZET B E D fR A

« MEEHE
4
- B S CAAIRAL—FRETEANDT, /{L—
FEAPRENISEBIIEE FEOEERDDHETIICAZTHET H&
. (FEELLY. B RBIRE D BEE IR
- BER ETBRENHD.

BHWEESRETHMN? TLELHBANTRETEDMN?
ERREZBOMERLEICHMAEHEHEEFRSEL.

(RATRIREMRE AN FMDEE, BIMERIEFEY)) —Fik, maximin
BKETEIRRBELMEEED. S2BWGLEREREGRE

oz Pl BHO ARI 25 N DFE DI
xloA KEEROTE — AA100,45) M1 E 1) w,=5,w,=1
- BEFEHROFHE — E<CA(45100) A1 ) w,=1,w,=5

- EF O — CLA(70,70) BB TIEAELY ) w,=1,w,=1

AV

o s K E 7, [

e Ersaalib
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% BRUIRIZET B E O fR A

= F1#91E% (the Constraint Method)
- BMBE#E—DOZERE, BREZHRTELTHHSEHIZLTEL

(MLP) max'fp(x) (p:l,---,k)

st. XelX
BEOEMNBEHRITEBELTEL,
TRUITER & e, R ELTHRIZANS.
max. f_(X)
(P(c)) st. XelX ECHNEAH
—BETHNEEE
f,(X)=2¢, (p#q) SSU— AR

L xrEX A(MP)D HEXNHD e, ITHL,

L SL—hBER = pero-shaEr :

L EXMMPID o X BBDe, ITHL, ﬂdv
VAV S PE) Y D R AR :

% B RUIRTZET B E D fR A

- HlRMbiE
- BIRE: 7 —FZANICHE. ANTRILOZD 7 —FAHLL
‘ : (MLP) | max. fi(x) = x,
max. f,(x) = x,
max. f3(x) = x;
max. f,(x) =x,
s.t. x0T, =10
Xy, Xy, X3, X, =0

Iz (£, BROBEIEEL T, 2L, &, =2,6,=3,5,=2 &Thif

|::> (LP] fmax. 4 Pareto Opt. Sol
s.t. Xt =10 X=(3.2.3.2)
Xy, Xy, X3, X, =0

X, =2, %, =3, x, =2 wdv
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Z BRI STERE O fE L
= H#EE (e DRMYAFIZDONT, HB—DODAHE)

- RAA 73 (pay—off table) #FI AT 5.
max. f,(X) (p=1,---,k) max. f (X)
(LP,)
(MLP) e > (LP, o Il
* * * ( :15""k)
Xl,Xz,"', Xk KE O fx & i <:£| ?
S (0 - fi(X)
CAGD T AGD e LD L< f(x0 < (%) &Y
A RO A0 el 0001,
R " (t=01,,r=1)
X i) (%) i) scodzonTee) Ea<
max. £(x)  £,06) - fi (X)) Y A%
min. [, X L, L,

% B RUIRTZET B E D fR A

max. fi(X) > max. f,(X) X,

L] %“*"‘Jttif max. fz(x) s.t. X EX
- PIE: st. XeX T max. f,(X) [ o
2 X
st. Xe X L2
xzf_
S3(x) pay-off table
“ £,()=5, f1(X1*) fz(xl*)
A ______ Xz A fl(xz) fz(xz)
the Constrained Method
max. f,(X)
X st. XeX
§ JIED
1
0_({ Il

/ | L K max. £,(x)
f1x) fi(X) 2 ¢

st. XelX

L0022, o AV

2010/10/26
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- BRI ZEmaximinlZL THEL.

(MLP) max'fp(x) (pzl".'Dk)
st. XelX

&
max . min.{f,(X),-, f, (X)}

st. XelX

% BRUIRIZET B E O fR A

« ¥XII2i% (the maximin method)

= f,(0)=2v (p=1,---,k)

< (MP) ASE/ME BB Sminimax |

(Pm) LP7=&k

max. v
st. XelX

{ x*EX AN (MLP) D

D SL—hREfR == (Pm) O —E &

.......................................................................................................

P FEX M MLP)D o x*EX M

—BTRIMEES

NL—bax i

EWAYWZS = 3

(P iR EiE

.......................................................................................................

% B RUIRTZET B E D fR A

« IXIIVE

- BIE r—FEANCHE. ANERILOB DT —FAHLL

(MLP]

max. f;(x) = x,

max. f,(x) =x,

max. f3(x) = x5

max. f,(x) =x,

s.t. x0T, =10
Xy, Xy, X3, X, =0

max min{x,, X,, X5, X}
<
s.t. x;tx,txtx, =10
>
X5 Xy, X3, X, =0

L ey | MaxY
s.t. Xt =10

>
X1, X9, X3, X4 =0

Pareto Opt. Sol.
X=(2.5,2.5,2.5,2.5)

AV

= = = =
X2V, X0 =V, X532V, X =V

2010/10/26
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% BRUIRIZET B E O fR A

- R —ERERTEWVGE O/ L—FREEOHE
- BB O—BHEARISNENEE, xX*H b EDEIRE (MLP) )/ L—
MEERTHODEINET RS B (LT ORMBEEMRC

max.zgp

p=1
st. f[,(X)—¢,=f,(x*) (p=1,-,k)
£,20 (p=1,---,k)
XxelX SEATEIREMEXITXIL,
LOHDRKGESIE, €,-0

Z53THINIE, HEpI=DNT
> o> B R £ (< 2T
[EERETES |

| ERTAMIEORER %,4 2OV,
(e =0 Bl xHE(MLP) D/L—RiEfE

(@e20 B33 3 moun o —tREgk L o AV

% B RUIRTZET B E D fR A

Charnes-
Cooper(1961)
HiZ5tHEi%E (goal program: goal attainment)

- SRR L0 ICERE ¢, * EREL, BRELOTEREZH/IME.

(MLP) maX'fp(X) (pzl".'Dk)
st. XelX

&

f,(0<g, .. BEEg*kYUTICLIWMEE
f,(02g, ... BIEMEg*kYUALICLIZLMGES
f,(0)=g, - BRIE g, FLILIWMER

&
min.Z‘fp(X)—g;

AV

2010/10/26
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% BRUIRIZET B E O fR A

5 R E

- BIEE r—FEANCHE. AAERILOB DT —FAHLL

(MLP) | max. fi(x) = x
max. f,(x) =x,
max. f3(x) = x;
max. f;(x) =x,
s.t. Xt tx, =10

15“2(&, E*%{IEE%*L{SM (g1, 82, 83, 84 )= ( 2, 2, 3, 2) &‘;—n'i

min, bx,-2] +Hey-2] Hey-3 2
s.t. x0Tt =10

Xy, X, X3, %4 =0
min. ¢+, +HH, 4 =x-2=1
s.t.ox gt =10 -H=x-251

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

AV

Xy-Ky- Xy quﬂ -LEX35 0
b, b, b, t4ZO 't4§x4'2§t4

;E) Pareto Opt. L7 &

% B RUIRTZET B E D fR A

B R E

= %EE’JEEI%&f(x) [CERIE g, * &R EL, BRECOTERMER/IME.

d+

P

d, =

t\)|>—‘l\)|»—*

p. d; +d=|/,(x)-g)|

{WMQMng
1r,00-g)|-(r,00-2.))

f,(0-g,

‘ #81B3Z Ak (over-attainment) ‘

if £,(0> g,
O0.W.

) if £,(0<g,
0.W.

‘ 7T B ZE X (under-attainment) ‘

: vp, a’+ dp f,(x)-g,
vp, d; d;=0, d',d, >0

AV

2010/10/26
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% BRUIRIZET B E O fR A

- BRETELEA
- HEMEK 00 (CBERME g * EREL, BRELORMMER/ME.

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

(MLP)
st. XelX
& 4
% .o
min. >(d’ +d) vp, dy-d, =0
(GA) = (X, #W=EhBHDT,
st. XeX FlFMSE(+5.
fp(X)_d;_'_d;:g; (pzla’k) @
dp’ dp 20 LPELTHEITS !

AV

% B RUIRTZET B E D fR A

. BEEE® e
- 2EEOMIELNE min. ;(dp +d,)
f,(x)-d, +d, =g, HHE A~ D LR

(1) BiBEEBLSEEMTHENLEELL = d+d,
(2) BEEEORBEESS, FRITEOLEN —> 4
(B)BEZEDORZIZEZA, BBIEHEHEL > d,
(4) BEMEICELYLEEX -8B/ > dy—d,,or—d, +d,

d,+d, = |f,(x)-g;| &8
dy = [,(0)>g,wnamy, [,(0) g, £mik
d, > [,(0)<g,cnosmy, & —f,(*) g1t
d,=d, = f,(x) £8nt
—d,+d, — [,(x) #mxi A%

2010/10/26
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% BRUIRIZET B E O fR A

- BARFHELR
- fpigE: 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.(d, +d;)+(d, +d,)
st. 2x,+6x, <27
> 8x, +6x, <45
3x,+ x, <15
—2x,+2x, <7
fH(xX)= 2x,=5x,—d +d; =&

fo(x)==3x,+2x,-d, +d, =g, "’1‘4‘/

17 ] 1.t J= ray
XXy Ay dy Ay 20

% B RUIRTZET B E D fR A

- R BARETELE
- BEELOTRHBMEISEVT, BMERORT— LA KIBISESHE

min.Z\fp(x)—g;

£(X)=1234567x, +2145915x, g =3380482

B ) =0.521x, +0.034x, g, =0.086

ARMREZFS>ANEL. FIZE, BEEZREBEET DL,
LLf(0)—-g,
Ep

p=1
| /1(x)—3380482 |f,(x)—0.086|

|-  min. +
3380482 0.086 A%

2010/10/26
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% BRUIRIZET B E O fR A

BiRFHELE (Z BRAIE-NE)
- SEMER 0 ICBRE [ E2%/EL, BIRBEEOREER/IME.

. k + — k
min. Z(dp +d,) —=> min.ZPI (w,d, +w,d )

=] —

of. XeX o
f,(x)-d,+d, =g, (p=1-.k)
d,,d, >0

(GA)

IR EHELOEH ©,,0, (p=1,,k)

*E E}:]Fag;ﬁla)ﬁtﬁﬂ1§ﬁ"ﬁﬁl%§i(primitive priority factoer (p = 1, ceey, k)

PLP(i<))IzstL, EARBRE n 12D TH NP, 2 B Ll
A%

% B RUIRTZET B E D fR A

BARSTEA (Z BRFTIE- N E)
- fpigE: max. fi(x) = 2x —5x,

max. f,(x) =-3x, +2x,
2x,+6x, <27

8x, +6x, <45
3x,+ x, <15
—2x,+2x, <7
x, x=20

S.t.

min.P (o d, + @, d; )+ P (w,d; +®,d))
st 2x,+6x, <27
> 8x, +6x, <45
3x,+ x, <15
=2x,+2x, <7
f[i(x)= 2x,-5x,-d +d, =g,

fz(x):_3x1+2x2_d2++d2_:g; Mdv

7.+ ] 7.t ] £
XXy Ay Ay d s a2 0

2010/10/26
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ZEIIEE B SO E
« B IEETHELE (F KR IK#E [aspiration level] ZERK)

- SEMBER L0 IZFHRKE o, ZREL, BRELORMEZR/IME.

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

(MLP)
st. XeX

Vp, [,(X)2a, @9 xaRKDHEHIETHELED !

&
max. f,(X) [—ﬂ%
(MP) |st. XeX (p=1--,k)
f,(X)2a, (qefl,---,k}/{p})
= ThEThREE [ 28BS MAV

% B RUIRTZET B E D fR A

« BEFHE % (FR K #E aspiration level] ZERK)
- SBEMER L0 IZFHRKE o, ZREL, BRELORMEZR/IME.

max. f,(X) ek
(MP) |St.  XeX p=Lk)
f,(02a, (gl .k /{p}) B MEDRENE £,*

k 3p, f, <@, 15, ZOFKRKEOBRHETELDTHEAL,
ETOMBEMP,)EMEET .

Kp, f, 2 a, 55, 2TORRKEEHLLTND

Vp, f,(X)2a, ##Exa D) FEL, HD
CNEBELEND, & BUOELDREEA DA TOBIKE

AV

2010/10/26
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% BRUIRIZET B E O fR A

« BES %lrff(ﬁ'*?kg[aspirati.on level] ERK) i %ﬁﬁiﬁgﬁlb
Vp, [, 2Q, 55, 2TOFRKEEH LTS

L) [, S (X)

BHEBSONTWAEOENIDTREIEIFRSAL!
[ oL BORERDHES | } p 5
0E(0,1) ITDVWTUTDRERREEZD. T@ f{‘@
ay
/@2 0-00f + 00, L spmpen| « | “ |
: . BT, BA
fi(x)2(1-0)f, +6c, DNOERD . . .
1Ly ! XX X

>0=1D&E, EITHEMENTFE.
>0=0TRITAIHELD, T2 REMREMNEE.

HBOITHL, RATARDES A%

B{KEDPhase I THIERRE

% B RUIRTZET B E D fR A

- H *&%E Ei& (ﬁ'?k?kighspiration level] Eﬁﬁ)
q=1.0:=0£L, 0 1M BRITARERES, T 5.

1,092 1-0)1; 00,

max.f,(X) FACIINACY) (X
— N
st.f,(X)2 f,(x™),q e{l,--,k} /{p}
xeX . 1
/ .

RS, BERECETD. E A
q=k 25T ( x1hS (MLP) DB &%) @ a,
FITHITNIE, g:=¢+1ELTHIRL. ol T

O &, kBDOfEX*,. .., x* 2T

6= min ’erﬁnlvlt?é}{f”(xl)}_a” XXt X"
" pellok) f,-a,
ELThEDL, BRI THOTHEL, A%

2010/10/26
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% BRUIRIZET B E O fR A

« BiEFHEE (#T?R?ki%[aspiration level] ERL)
- {flRE:
Sox)

*

f2A

1=0)fs +0a, 7

a,

S

o 4 £

aspiration level / (1- é)fl* + éal M ﬂ‘ V

7= =] Ty
Z B RYE StBIE R DA A
M.Zeleny(1974)
« ZEMBE{KE (the multiobjective simplex method)
- BEOEKEE(MLP) BICREIZHRE
% BRIB{AR (multiobjective simplex tableau)
EEE
_ N
X Xy o Xl X X X,
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« ZEME{KE (the multiobjective simplex method)
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= M. Zeleny " Linear Multiobjective Programming” Springer—Verlag, 1974

= Jared L. Cohon “Multiobjective Programming and Planning” Academic Press, 1978
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« % HBER W EHE E(Multi-objective LP)
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- ZBEMRTKEEREMLP) D&BEREES X

- TG absolutely optimal solution
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