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Z HBIETEI T ? {%u.fmliérﬁﬂzf%w%affn }Q'

\ BHIE3D0HB L.
= PR AT YRR
Mashmohn—5E 1T, Mafsr—F IIEREF IE SR INBEBREYID4DO0D
BARYE, THEAIESUTAILD O LITEREY JEWNS3DDEERE2DDESEEY
[FE 1T AN —IDNFET D ADDENMIIODDEREZRE2DODBREEYE,

NEFENETRIZCTTI=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 Pn—5EIAIE, 3SEEFRFZ—HIZRZKAIIES0, 40, 45(XIERLAEGLNESEA
TLES | RIS, HOU—(E— BERAB000EEX CHIEATLES ! |

5T, [EHBOD—BEIADTRIEFEAES A TIFELEL, BAERINT S
EAMOBE, ABIAOY—LBNTEEOEEMYEL. LALEEOET
SA IS —F ERBE T A KIS CE B R BBENA R ol FETD
DIE1=AE A, BUNVEED LB RCBARTCHLY. B EAWOXEEA DTS E
E— B YETEDES BB EITHS
(HEAKENEEFESLLY). 0| 150 | 100 | -0

S, EFESADIOOEH BHBN, HOY—BD, 11-CEA
BRI EERT BE0E, BEREENGNTORALLEL M o V/

................ e LLIERRTILDICM, ERBELACIT ORIBL |




ZBERETEEE?
= SA4ITVMEIREDERL

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 ?




2 ZBETE LT

% B HI#R #2518 ik (Multi-objective LP)

= N
— A% BY7E 3R EC

—

- MEOHENEHEDLE, ZHOEMN-BENEESH, TnoEEsd <

ml= g KOITHEET-L. Blb, R HIHIEET TERDOER B A E
E—j( B/MET AEEFRDITHELVSREMBEDETIL.

EY
max.cx; +c¢,x, + +Cln .

max Co X, +CLX, + +cox )

................................................................................................................ {
st. a,x, +a,x,+ +a, x, <b

a x +a ,x,+ +a x <b
xl? xz, ’ xn 2 O J

> < K0 B R4

a,x, +a,x,+ +a,x <b,
-

BRSO, BrEH%IE
BRRIEIZRIZTHSD. ZDES
[CLTHE—RRMEIET R DALY,

mZIKOD‘fiﬁ/ﬁ%ll"f'J
n{E o JE & %9

2 n{E J

ESCOTHD? | &EHEITR? - v AV




== . £Z HE
y%ﬂgﬂqn-l_ﬁklj:’? e .

ﬁﬁ;n'l'l_lli(LP) Ly

- BROHKES - BHERIZED, BT AN SREMEDET
L. BHBER DRI,

max.cx, +c,x, + +cx, }< 10 B B

st. a,x, +a,x,+ +a,x, <b
a, x, +a,x,+ +a,x, <b,
LEIDEIR=kll 5
a . x +a ,x,+ +a x <b
X1y Xy, ) o >0 Y, [ EHOEIE n{E }

B O A TR IS AR 5 .
- ’ AV




ZBBIETEEE ? Lf;ma F—Eéﬁ}ﬂl/

EfEZ KDL Q’

WATZH ?

= FATYMEREZAEL
— BHIRE#ZARIZEZTHD
O ERwRIN DAHAZEBRET HLP(P,) ZfE<
— BoEfEl x,*, T 0 B RIBEEIE f,(x, %)

£00H Y —BIN) D&% B HIET BLP (P,) &<
— BIERR x,*, 0 B HIREEIE £(x,")

F00(HWADBKR) DHEBET BLP(P,) &<
— B3 x,*, Z0 B HIRIMIE £(x )

= HL X ¥ =X, *=x* 136, Bl6, 3DDmEFE
—HBLTWA%h, TN TEEmEfE !

= megE@EtFsAlcERLTRT  MAV




SZ ZHEHE &L
« Z BT ETERRE (MLP) 2 fi#<

- SEEEEfE absolutely optimal solution DEFE
ETAEEME X*=(x,x,, ,x )
% _
Tmf=9&E, xHI(MLP) DEERBEETHHELS.

- ¥4I yMERETIE, BRIEHEMN
min.f,(x)= Tx,+ 5x,+ 3x;+ 4x,
min. f,(x) =100x, +350x, +300x, +350x,
max.f,(x)= 10x, +150x, —100x, — 50x,

BDT, UTZim=9 fif x* NxExEE !

VX, [i(X) 2 fi(X%),
LX) 2 (X%, EAFESORSITEE.

(X)) £(x®).  BEIBEE () &f(x) [E&/ME, Vdv
v



Z HRIETEEIE ?

= AT YFEEZ L

— LP(P,), (Py), (P;) DEERZ(T. ..

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, FIoMDERTDEZRDENE. ..




yﬁ E Eq §-l- EI—Itlj: 2 max..c, X, +e,X%, +  +6,%,
H = Cy X, +CpX, +  +0, X,

= R _ CrXi TCXy, T TCpX,
gEE‘JﬁﬁzE-I-E;i(MLP) %EEEO)F*- (=] I:: S.t. a; X, T a,pX, + +alnxn£b1

a, X, +ay,x,+ +a,x <b,

max. f,(X) = Zcp] x, (p=1 k)
a . x +a ,x,+ +a, x <b

/ / x]) xzp ’ XnZO

S.L. Zay X, <b (i=1,

ijO(j:L 9n)
A

(MP) max. f (X)|(p=1, k)/< k70D B BB 3K

st. XelX < Mz D #F 2 Hll59

A n{E o JE & il #Y
X (XEITAREMEE X ICADTAHKIELDTE

MO nE |




/AEI‘I MLP@IET'“Z

= UTORREZZBNRETERBEELTEREL, B HERK
CEDLPERTF-EZDRBEBETNTNROITEIL. BEHFED
K fiZ T cplexXOExcelVILIN\—EEZHAIVTERL\.
- RXEHXHEFHEOMEIETIE, HEAVERILD2ERIZENETNE
EREHRTIEELHS.
- BRSOV ELGYEER EREAIIFIXETIZEAIL, THEHAAT, 1
HH-YMEEZERT400HH, RIAEEZXMT2005HTHS.
- BREFEHEEX MEERELETHUEATHS.
- YEREE 2 TOREEXFMERVKZHMEBOEEGRLEFIEL-#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 a1 Bl RE D iz

{5 EB2 -

INNIEKRERBERBBEICE/NMEVNHAZH IT1-. 2AITEEFEES&ICLT.
AR 1H/A =Y 1AME

BIEIZIT<E, BARWNE2H, F—FVIF2EH 1=

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

REBEIIF—F YD ANDLOIFET, 12H=YHAIKX(HE, F)=(01, 2)

2ANIE, ENETNDOHMAZRRIELIZLERSTINS.

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

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

X, ,Xx =0




% B BRI a1 Bl RE D iz

« \L—hEi#f&(Pareto optimal solution)
— HBE NN —REETHDIEIT,
XRNERE DA (BRIBEEY,(X)DIE) Z/NSKEBTIZREBEDNAERKE{TET,
RERE DA (B HIBEE,(X)DIE) Z/NEKEBTIZTKEBEDNABZERELTELL
RREIZHLHED L

x,A
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, ,Xx =0




£ BB HERNEOR ™ /0 (=1 b

st. XelX
=« /\L—IExEf#(Pareto optimal sol.) HEDBEKIDSS, ENM1D%E
_ X*EXPINL— B THEET, RELLOETDHE, BT IS

B5EDMN1DLU LEHDHIKEE

()2 1,(X*) (p=1, k)
T, POVUKEL—DRBEBELTES O) £l TXEXNFELEVC L.

ex) r—FH4 NIZHER max. fi(x) = x,
ANFRIWZ—FAHLLY [ MaX. f(X) =X,

max. f5(x) = x;
j> max. f,(x) = x,
s.t. x,tx,txtx, =10
X1,y Xy, X3, X, =0

Xy, X5, X3, X) = (3,2,2,3) |[LParetofxiE ?
(X, X5, X3, x,) = (10,0,0,0) [&ParetoixE ?
(X1, Xp, X3, Xg) = (2,2,2,2) & Paretofz 1 ?

.................................................................................................................. S I %




% B BURIZ &1 Bl [ RE D iz

« §9/\L—PFEE & (weakly Pareto optimal solution)
— X*CS XML —IFmETHSH LI,
f,(X)>f,(X*) (p=1, k)
Zimf-IXEXPEELLZNI &

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)




SEHES 2
« LUTFTOMLPIZDUT, BEMZESRL, /\L—FRER, BU

(1)

(2)

59/ \L— B REZTRDH 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 I (1) A

....... AN

....... (2)




% B IR fZ T8I [ R O AR

- ZHEMNFEEEBRETEE
- EFmEbIZ LS8 E N —rREBETZREZD )
MEFEHE the weighting method
Hl%91EiE the constraint method
YIXIZIVE  the maximin method

- mEEICKAHEE(BEEEZERLELS !)

HiZETEE the goal program

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



% B IR 2T Bl [ =8 O f K

« INEFEY %L (the Weighting Method)

- BEERRTEEHEDZEFIZEKY, BHBARICEAFITEITL, TDOHEFZ1HR
B &L THEL.

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

U

max. o, f(x) + o, f,(x)+  +a, f,(x)
(PW) g7, xeX

T
 INL—bExiEfE % (P(w)) D ExE 7

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




% B IR fZ T8I [ R O AR

= MNEFBE
- BT —FEANCHE. AAERILOED T —FHHLL

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

’ max. f,(x) = x,

max. f5(x) = x;

max. f,(x) = x,

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

HzlE, 0,=05w,=03,0,=0.1,0,=0.1 L&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 RIER 2 5T Bl R D g A
. METHE

-
BEAHNRIENITER ILREHE
- FER

BHW=(W,W)xEIRETIN? TLEZLERIRETELIMN?
ERREEOMEREICHO-MBEHEHEXBESAL.

(RITHREfEEE SN IEDEE, M MEBFIEIAE L)) —FiE, maximin
BIKETIIIHEBLMIHEELRL. s2BMGLERERELE

Y
HEE Bl 28 B D R B K D5ANDFEEDBE L
xz_A@A - EEBHOFE — AKA005)HME  MEFHOH) w,=5w,~1

- HEEHROFTE — ECAGI00)ME  MNMEFHOH) w,=1,w,=5
- RIFOF®E — CLA(5555) ME  MMEFHDH) w,=1,w,=1

O C A A A

| v R x = S&\‘/04\/

..................... 7 ] 1 2 R R




% B BRI ET B A RE D f

= MEFHEGEE)
- MEFEHE (BEHDEEE)
Fi(f(x)) = X;wifi(x)

- FIELTT7-AAS5—ILEA#
Fr(f(x)) = min w; fi(x)
128 1 : §9Paretomx @ fFZ U AD>TLED

|

- M KFIEL T 7-RHS5—{LEE%k
F'r(f(x)) = minw;f;(x) + a X wifi(x)




% B IR 2T Bl [ =8 O f K

= Fl¥91E:;% (the Constraint Method)
- HHIB#Z—DO7KRE, EREZRTELTHIFEFHICLTHEL

ey WX S,00 (P=1, k)

st. XelX
¢EBDBERBEMITEBEMELTEL,
PRV ISR R K e, ZRELTHRICANS.
max. f,_(X)

(Pe) | st XelX
f,(X)2¢e, (p#q)

L x*€X A (MLP) D HFEXMHD ¢, ITHIL,
AL—rBEE T (P() - ERER

- ;xEXA(MLP) D GEXBB [HL, | A °4 V
............................... B R I OT 1 et S

4

—ETHWEEE
INL— i fE




% B IR fZ T8I [ R O AR

wll#9 bk
- BT —FEANCHE. AAERILOED T —FHHLL

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

max. f,(x) = x,

max. f5(x) = x;

max. f,(x) = x,

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

HlZIE, BROEBEL T, &L, ¢,=2,6,=3,¢6,=2 I nild

> 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 [ =8 O f K

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

(MLP)
st. | XelX

fl(X) vfz(x)

max. £,(x) (p=1.

X, Xy, ,L,X

Je (X)

k) = wp) max. f (X)

fe(X)

st. XelX

) (p=L k)
v B DR ERE

L, < f,(X)< [, (X))
£pi= L, +——(f,0;)-L,)
(t=0,1, ,r-1)

ETODHZDULT(P(e)) ZfiE<

) ﬁ(xz) f;(}{;_}: £ (X5)
XA A A
max. f(x;) f,(X;) £ (X))
min L | L 5 L .



% B IR fZ T8I [ R O AR

- HFMEE

max. f,(X)

max. f,(X) st. Xe X

! max. f,(X)
- fhilzE: st. Xe X T max. f,(X)
st. Xe X
oA A
S>(x) pay-off table
A 5 X, A Si(X5)  £2(X,)
SN G SH————— . ............................ :
the Constrained Method
max. f,(X)
X | st. Xe X
’ Si(X) = ¢
N 1 | | | 4 |
A | | K max. f,(X)
e
% (02 e st. Xe X




% B IR 2T Bl [ =8 O f K

« ¥EXIZ25%E (the maximin method)

- B RIEEZEmaximin[ZL THES. <) (MLP) BB/ ME IR Sminimax
st. XelX .
(Pm) LLPT:J: ]
< max. v .

, st. XelX
E?X.Til.){(ﬂ()(), S ()] = f,(x)=2v (p=1, k)

—ETHIVES5
N —hExiE R

: x*EX A(MLP) D x*C X H
INL— R j

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



% B IR fZ T8I [ R O AR

« YFXVIEVIK
- BIRE: 7 —FZANICHE. ANTRILUDEDT—FHAELLY

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

max. f,(x) = x,

max. f5(x) = x;

max. f,(x) = x,

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

[*] max min{xl: X5 X3, X4}
:l/r\ 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=(25,25,25,2.5)

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



% B IR fZ T8I [ R O AR

: R —EREMRTEWGED/N\L—rREEOFE
- REACO—BHARIESNENEE, x*H b LD RIRE (MLP) D/ L —
MEERTHONESHET AN 5 (U T OREERQ

maX.ng

p=I
S.t. fp(X)—gp :fp(x*) (p:1, ,k)
8p Z O T (p — 19 ” k)
XeX FITRIBEMEXIZHIL,
[N BBAREDIE, £ =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 aT B I RE D i u }

Cooper(1961)

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

max. f,(x) (p=1, k)
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




% B IR fZ T8I [ R O AR

- BRETEIE

- BT —FEANCHE. AAERILOED T —FHHLL

Xyg

X X3
Bz, BEBEEENETN (g, 2, 8:5,2,)=(2,2,3,2) T HIE

min. ¢, +t,+t;+,
:> (LP] s.t. X, tx,tx,+x, =10
Lo XX TR T =

(MLP]

j> (LP) min. |x,-2[+]x,-2|+|x3-3[+]x,-2|
s.t. x,tx,txtx, =10
X1y Xy, X3, X, =0

1 =x-25¢
-H=x,-2=t,

max. f,(x) = x,

max. f,(x) = x,

max. f5(x) = x;

max. f,(x) = x,

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

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

;¥ ) Pareto Opt. L% &



% B IR fZ T8I [ R O AR

« BARETEIA
- HENEK 0 CBRE g * #REL, BIRELORTHE&/IME.

k
min.) |f, (X)—g,
p= @ #2818 5Z i (over-attainment)
L1 , . f,(x0)-g, if f,(xX)>g,
4= Al1,00-g)|+(1,00-g, ) =15 o
T * * ~f,(X)+g, if f,(0<g,
d: :=5{ £.00-g0|~(£,00-g )} =1, o
7 B ZE B (under-attainment)

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




% B IR 2T Bl [ =8 O f K

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

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

(MLP)
st. XelX
4 "
k .
min. Y (d} +d) vp, d,-d, =0
(GA) =il &, #wf-EhadDT,
st XeX HHM DTS,
f,(X)=d, +d, =g, (p=1, k) &
dapl el LPELTHETS !




% B IR fZ T8I [ R O AR

- 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 deV




% B IR fZ T8I [ R O AR

B #RaTELE
_ f5isg. 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, o/



% B IR fZ T8I [ R O AR

0 *ﬁE E mn'l'l_llf
- HEELDOFEBER/MEIZEWT, BHBEABDORT—ILHAXIBIZESSGE

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)

181 - min.
3380482 0.086 VAN AV




% B IR 2T Bl [ =8 O f K

« BiRFTELE (S BRFTIR-INE)
- SHBER 0 [CERE *EEL, BRELDOFEREEZR/IME.

k k

(Gay Min. > (d, +d)) —> minY Pl('d’ +w,d))
—1 -

5.1, f( e X P!

f,(X)-d,+d, =g, (p=1, k)
d*, d;>0

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

*E HJ %ﬁ@fﬁﬁﬁ{%f‘ﬁ"ﬁ‘fﬁﬁé %f&(primitive priority factor)Pp ( P = 1, . k )
PLP(i<))IzxiL, EALBRE n 122 TH 1P 2 B L3ty



% H BRH

\\W

5T 18I [E =8 D AR

BRETEE (2 BRTIE-NE)
_ f5isg. 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,

f(x)==3x,+2x,-d; +d, =g, V4



% B IR 2T Bl [ =8 O f K

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

k)

(MLP)
st. XelX

max. £,(X) (p =1,

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

g
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