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ZHPEEEE?

- FATYMEREDER L

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

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

max.f;(x)= 10x,+150x, —100x, — 50x,

s.t. 3+ x4+ 4x;+ 2x,250
x+ 2x+ 2x,+ x,240
x+  x+  2x+ 5x,245

100x, +350x, +300x, +350x, <8000
x;20 (j=1--,4)
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« % B #RF T E % (Multi-objective LP)

Max.c;x, +C,X, + 40X,

MAX.C,\ X, +CpXy o+ X, 1 WA B HEE

i G EEOS, BRBERIE
- max. ¢, x, +CX, +eotex, ) BRIEIHZTHD. CDLS

ISLTH— DL,
St anx, +a,x, ++a,x, <b
Ay X, + apyXy +o+0a,,X, <b
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ZE S HEMEEEE?

—fiRRD7E R BT

« RTETEE(LP)

BROHFEN - BERICLS, BT —RHTHREMEDET

L. BRI OHIE1D.
max.cx, +c,x, +--+c,X

st anx, +anx, +--+a,x, <b
Ay X, +apX, +4a,,x, <b,

a,. X, +a,,x,+--+a, x, <b, <

A EDEIS=EFS]
oo X, s 6,200 ) Tamamn E |
$%%bmﬁﬁf%$%tﬁﬁé!‘ |
‘ A%

m A D #RT I

WX < IROBmER

ZHEPEHEEE?

» FATYMREERS
- EMBERERRISEZTHS
[0 BN DHEBRIET HLP (P) EREC
— BRI x,*, 0 B HBESIE S ()

L) HAY =R OAHEBRETHLP (P,) ZfE<
— FiEfE2 x,*, 0B HBERIE f(x,")

S (BWHDHEK) DAHEBHIET HLP (P,) &EfiE<
— B3 X%, £ 0 B HBERIE f(x; %)

|::> :ElL/xI*ZXZ*:x_g* UB, EI]-B, 3oo)ﬂaiﬁﬁg7b§
—HBL TS5, ThATLEREAF !
A%

> R BEREEFIAICIRRLTET

& L HNEEER?
- S BRI ERE MLP) 28

- ST absolutely optimal solution D E
* * * N
EITARER X =(X,X,, ", X,) B

VxeX, f,(x*)2f,(x) (p=1--k)
EBLTEE, HEMP) OREBBERTHIENS.

- SA4TYMEETIE, BRIBEN
min.fi(x)=  7x;+ S5x,+ 3x;+ 4x,
min. f,(x) =100x, +350x, +300x, +350x,
max.f;(x) = 10x, +150x, —100x, — 50x,
BT, UTERBT#E x* BT HERE !
vx, filx)2 fi(x*),
L2 L%, EFESORETTER.
f,(0) < fi(x®).  BEIBEE /(o) & fox) (FRME,
BAIBEE L) [FRAL

AV

ZHEPEEEE?

- FATyMEEZERES
— LP(Py), (P,), (Py) DEERRIL. .

T A EEER

x1 x2 x3 x4 f1(x) f2(x) £3(x)
P1) | EH=/N 0 0[19.375] 1.25]  63.125 6250] 2000
(P2) |#O)—fz/M 38.75 0 0| 1.25] 276.25] 43125 325
P3) | HFERK 31| 14 0 0 287 8000 2410

TERERLHHELIE, TN S BRI EREOSERLLS.
LML, COBEDELIIC, —RICEEFERNFET H_LIEHTHS.

=> RO, ASHOEKRTOMRERDENE. ..

AV
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max[.¢, X, +¢,x, +-+¢,X,
CoXy TCpXy +00 46y, X,

ZBERIETEEIE?

= ZENBRBHEEMLP) %320 b st [qxrapx, +rax, <b

Ay X, + Ay Xy +o 0+ a,y,x, <b,

max.fp(x)chpjxj (p=1-k ]
Jj=1 A Xy )%+ +a,,x, <b)
n — X, X, x, >0
s.t. Zal.,.xj <b (i=1, /,/ma/
j=1 !

.A///
xj ZO (] :17”'7’/1)

 kOEMER |
(MP) max. f,(x) (p=1,~--,k)«/<=
mADEHHE
s.t. < nEDEEHIH
M (XFATARE S A
BEGTRBIENCASTERIADZE Ty o v |

> ax, <b, (i=1,+,m), x;20 (j:l,m,n)}
j=1

r-ff
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» UTOREZSBMNERTERELLTERIEL, &M%
CLDLPER-LEFDRBEBETNETNRDHEEL. RBERED
KRR cplexPExcelVIL/IN—IEEEZRALNTRLN.

- RS K EEOMEIETIE, HERVRILD2ERIZEAENE
EMEHRTIEELHS.
- HEERFRICDELEAREBXFIXEITCLAIL, (R EAAT, 1
H-YMREE XM T4005H, BRIEEERMT200H5ATSHS.
- BREFEHEL MEELERESHLETHEATHS.
- XERE B TOBRFEEELFRARVESHMEBEOETEERAELIRELE
R RO&SEIEOEEEBESEVEEATILS.
BiE1 R EREFREFELEICTESLEHED L.
BiZ2 M EEMMOBITETESLITRELIZL.
BiZ3: BRI EXMOEITETESZITRELIZL.
(HE - RRSEHMMRE DL BZEHE I FI K k(1987))

AV

Z BB D fE

« fHRE2:
ININIEKRERBERBREICE/NMEVAZH = 2AIEBEFEESTLICLE.
HARD 1AM K—FY 1HME
BIEISE, BARVDE2H, F—FYIE2EH 1.
KEPE [ BARVNDANSRIFET, 12HYSIAIKX(E, K =(2, 1)
REPBIEIF—FHYDAENORFET, 12H-YSIAKE, ) =01, 2)
2ANE, FREAOAERKIELEZVER->TNS.

= MLPERE X=X, %)
£ 40 max. 2x, + x, (=f£1(x))
max. x; + 2x, (= f,(x))
s.t. x;tx, =3
@D X, =2
/};m X =2
X% 20
| AV
0 Xy

Z BRI EE B ORE

« \L—FEEfR(Pareto optimal solution)
— HBE xR —FRERTHDEL,
AERE DA (BB, 0)DE) #/NSKEFTITRBBEDNAERECTET,
RERE DA (BHERY,0)DE) Z/NSKEFTITKBEDAZRECTELL
KREICHDHBDIL

x4
f“’()(‘)l ) MLPE=t 1t
' max. 2x; + x, (=f£,(x))
+ Nt max. x; +2x, (=f5(x))
A @ n st. x;+x, =3
\fﬁﬁ*/'f’m n =2
;\o X =2
X ,x% =0
Em— 4V
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Z E iR HE RO mx-/,(x0) (p=1b

st. xeX

HEDBEHDSSE, EnmidE
WELLSETHE, BT EHIC
15EDA 1D EHBIKEE

« N\L—FEEf#(Pareto optimal sol.)
— x*eEXNNIL—rRBETHEEE,
f,(x0) =2 f,(x*) (p=1,---,k)
T, DOV EDR—DIEBBLERES (>) EiMmizTxEXNEELEL L.

max. fi(x) =x,
max. f5(x) =x,
max. f3(x) = x;
max. f,(x) =x,
s.t. x gt ta, =10
X1, X, X3, X, =0
(¥, Xp X3, Xg) = (3,2,2,3) [XParctofz ¥ ?
(¥, X2, X3, X4) = (10,0,0,0) [&Paretofz & ?
(X1, X3, X3, X4) = (2,2,2,2) [&Paretoiz ¥ ?

ex) 7—F &4 NIZHE
ANERILT—F DL

% B R B B O

= 59/ \L—hMEifi(weakly Pareto optimal solution)
- x*EXIFNRL—FRBETHDENL,
f,(x)> f,(x*) (p=1,---,k)

BT xe XNEELELIE.

2
= UTFOMLPISDOWT, REMZRIRL, /\L— R, RU
BN RBERERD K.
(1) max.f (x)=—-x,—x, S5()
max.f,(x)=x,
st X +x,<2 X
X%, 20

2 0

(2) max.f,(x)=-x,—x,
max.f;(x) =x, +x,
st ox +x, <2 T

X5 X, >0 feasible
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NL—REfR
i % e /
Loy L £
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N
HE2
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@
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7005 (1)
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% Bz E B EOREE

- ZEMNEEASEEEE
- BT REIEICRAEE (- MREREBEZES )
INEFHE the weighting method
LESE 473 the constraint method
IxXIVE the maximin method

- WRAICKAERE(BEBEERLELS )
BiZEtEE the goal program

- ZBEMBKE the multiobjective simplex method

AV

Z BB EORE

= JNE Y% (the Weighting Method)
- BEEREEOZFIZLY, BNERICEATTETL, ZORMNEI B
s LTRES.

(MLP) max. f,(x),max f,(x),--,max.f, (x)
st. xeX

U

max.o, f,(x)+o,f,(x)+...+ o, f, (x)
PW) |5, xeX

(0,20,--, 0, 20)
HFEXMMIP)D == =X 5D 00 IZHL,
P L—RER (P(0)) DEREAR :

O, E mﬁgﬁﬂﬂﬂﬁ M d \V

Z BRIET ST BRI BB D L Lﬁl A\~
- MEFHE . > I
%

- IR 7—XEHE. ANFIRILT—FHRLLY

X, X4
X2 X3
(MLP) max.fl(x) =X BIZIE, EHE
max.fz(x) =X, (w,,wz,wg,w(,):(().5,0.3,0.1,0.1)t
I EEY
max. f3(x) = x; (LP)
b

max. 0.5x,+0.3x,40.1x;+0.1x,
st xt, st =10
X1y Xy X3, X4, =0

h 4

Pareto Opt. Sol.
x=(10, 0,0, 0)

max. f3(x) = x,
s.t. xt,tata, =10
X1y X, X3, X, =0

J
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Z B EHERREORRE

- MEFHE

- B
EANRENSHEAISHE

- MR
EAHWH W, w)EEIRET HH? THLELRAMNRETESM?
BEERREEBOMEREEICH IR EHEDLERSALN.

(RITAREBE AN MO EE, REMEMIEFEE]) —>FiE, maximin

BRETRFRALMELL. S2BMNELERERELGE

WIE Bl: 28R D R LH5ANDFED B

- HEBHROME — AA(1005)A1FE  MEFHOH) w,=5w,=1
- BEEROFTME - ECAGI00)A1E  MEFHOH) w,=1,w,~5
- FEEOFHE — CLA(8555)h11E  MEFHOAH) w,=1,w,=1
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« MEFHEGER)
- MEFE(EH DT
R (0) = Ziwifi ()

- FIEYI7-XHh5—{bE%
Fr(f(0) = minw; fi(x)

R85 : S9ParetoEMRE UV A->TLED <ﬁ
- HAFIEL T AAS—ILEEHK i

Fr(f(x) = minw,f;(x) + aX; wify(x)

Z BB EORE

= %91k % (the Constraint Method)
- BHIBEHE—DOERE, RREFRTELTHREHICLTEL

max. f,(x) (p=L---,k)
st. xeX

(MLP)

¢EEDOEMEREZITERELTHEL,
RYFIERF e, ERELTHRIAND.

max. f, (x)
(Pe) | st xeX
f,(0)2¢e, (p#q)

L xrex A(MLP) D EXDHD ¢, [THL, .
urBEE O (Pe)O— BRI

—ETHMEAREH

INL—RiEfE

*EXDHD ¢, ITHL,

x*EX HY(MLP) D

B85 NABRMHESELORBEA /R 1331 (2013)p. 12~

(Ple) T DRER

WAV i)

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

Z B E B E DA

‘€

- BB —FERER AAERWT—FAHLL Cﬁ i% e

X, X
max. f;(x) = x .

(MLP) N o BIZIE, BMERELT £ EBL,
max. f5(x) = x, (62 £ £)=(2, 3, 4) ETNIE
max. f3(x) = x; (LP)
max. f3(x) = x, = max. .x;
stox ot =10 s.t. xphrytagtag =10

X1y Xy X3 X3 =0 Xy, Xgy X3, X, =0
=2

X323

X422

Pareto Opt. Sol.
= =232 Wl AV

Z BB EORE

- H#EE (e DWMYABIZONT, HBH—D2NDHE)
- RAA T (pay—off table) #FIFT 5.
ma 'fp(x) (pzlz’k) |::> (LPP) max.fp(x)

st. | xeX st. xeX
(p=L-,k)

(MLP)

X[, X5, X, MEOB#ERE <)ﬂ
fi(x) 4 fo(x) - fi(x)
fk(xl*) L, <[ (x)< f,(x))&Y
X . t *
fk(. e =1, +m(fp(xp)—Lp
(t=01,,r—1)
ETDAZDNT(P(e) L

AV

X, f(x) fL(x) e fi(x)

max.fl(xl*) fz(x;) fk(x;:)
min. L, L, L,
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_ max. fi(x) [~
- Hl#EE ggi {pz(&)) = st xeX m
- IE: st.xeX max. f,(x)
s.t. xze X
T JAx) pay-off table
i L T fl(xlz) fz(xlj )
f xz A fl(xz) fz(xz)
the Constrained Method
T max. f,(x)
1 X st.xeX
* filx)z ¢
X ) ) ) 5 |
T T S max. fi(x)
m fl?x)zgl st.xeX '
L(x)2& o BV

Z BB EORE

= ¥XPEV% (the maximin method)
- B KB % maximinl =L THEL. <o (MLP) ABAME R Sminimax |

max. f,(x) (p=L--,k)
st. xelX
Pm) (LPEE
@ max. v

: st. xeX
iﬁlx'znzé{l(x)’ 7fk(x)} = f,(x)2v (p=1,--,k)

(MLP)

—ETHMEAREH

NL—h iR
{ x*EX AY(MLP) D
P AL—hRoEfR

HSXAMDO et

NU=FRERE

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

Z B E B E DA

- IR 7—XEHE. ANFIRILT—FHRLLY

€@
» YXUEVE €.
1

=0

(MLP) | Max. f(x) = x, (LP)
max. f5(x) =x, max v
max. f3(x) = x3 s.t. X0+ =10
- )
max. fy(x) = x4 \ X1, Xo, X3, Xy
s.t. xt,tata, =10 X =V
Xy Xgy X3, X, =0 X,V

X3 =V
X4 =V

| > Pareto Opt. Sol.
x=(25,25,25,2.5)

AV

Z B EHERREORRE

» AR —EREFETEVESO/L—MREEOHIE
- REFBCO—BHENMRIESNEVGEE, x*HH LD EE (MLP) D/L—
FREETHINEINETANT S (UTOREZE#EC)

=f,(x*) (p=L--,k)
& >0 (p=1--,k)
xeX EATRIBEMRXITHL,

LB RRELIE, £,~0

F3TRITNIE, HBpI=DT
fthd B RIEEHICE T
f(ﬂ"&%atk%(‘(%é !

i J::.ETZH“] BEDRERE X, 12DOLT,
(1 E =0 #BIE, x*E(MLP) D/SL— ha—ﬁﬁ@
(2)5 # 0 B5IE, £ AMLP) D/ SL— RER

AV
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L HRE BB ORE T e |

L Cooper(1961)

BiEstHEsE  (goal program: goal attainment)
- REMEH /O ISBARIE ot EREL, BRELOTMER M.

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

(MLP)
st. xeX
2
f,(0)<g, ... BIEEg *kYLUTFICLEWMES
f,(x)=g, ... Eﬁ‘?ﬁﬁg*c}:")ui( LfzLMEE
f,(x)=g, - E*Efﬁgp*l—%bﬂ,f_b\iﬁ‘“

4
mjn.i‘fp(x)—g;‘

AV

ZEMIRFE A EREORE

- BRETEX
- Gl 7 —FEANITHEL. ANTRIUDEDT—F AL
(MLP) | max. fi(x) =x,
max. f5(X) = x,
max. f3(x) = x;
max. fy(x) =x,
St x oty tg, =10
X, X X1y Xy X3, X4, =0
BIZIE BEEEZTNTN (g, g, 85, 8:)=(2,2,3,2) T HIE
|::> (LP] min. [xy=2+pey-2[+ez-3| +pry-2|
S.t. x oty tg, =10
XX, X5, X420 e
| > (P min. ¢+, 5+, h=x-2=1

Opt. Sol. x=(2,2,3,2)
Stox ot =10 -Hh=X0251
Xiy-XpyX3 Y4>n hEX3Sh

ot by 1, =0 1 =x250, 3% ) Pareto Opt. L73L &

A4V

Z B E B E DA

B Rt EE
- & EMEM [0 ISERIE g, EREL, BEELOTEER/IME.

@ HBIEE R (over-attainment)

&=l - )} il S
i = Hln ol ooy See

A~ B :ZE X (under-attainment) ‘

Vp, d)+d =|f,(x)- g}
> . d+ dp f,(x0)-g,
Vp, d.-d, =0, d'.d >0

AV

% B iRt E R DS
- BIREEE
- & BB £ () ICERIE g, £REL, BIEEEORMER/M.

max. f,(x) (p=1,---,k) g (p=1,-k)
st. xelX !

< @

(MLP)

k _

; + 4 - Vp,d -d, =0
min. d +d > Yp Yp
(GA) ;( ptdp) &, BEhA0T,
st. xeX HIHMNDEITS.

f,(x)=d,+d, =g, (p=1,,k) . 8
dﬁ’ dp 20 LPELTHEITS !

AV
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- BRETENE
- SEROMIREME 2,

+ — *
f,(x)-d, +d, =g, BREHA~OMmMEY |
(M BREZELLSEEMTHIENLELLY = d) +d,
(2) BEEORBIEESS, FRIIWOLL —> 4
(3) BEEEOFEXESA, BiBlEEhia —> d,
(4) BRE{EICEHYLERA B/ —> d,-d,or—d; +d,

k
min. Y (d; +d)

d,+d, = |f,(x)-g,| €8t
d, > [,(0)>g,wnzmy, [,()-g, zmE
d, v [,(0)<gcwnemy & —f,(X) mk

P
d,=d, o f(x) £8ME
AV

—d,+d, — [,(xX) #BX1

ZEMIRFE A EREORE

- ERETEE
- fpigg. 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=20

min.(d +d; )+ (d; +d;)
st 2x, +6x, <27
> 8x, +6x, <45
3x,+ x, <15
—2x,+2x,<7
Si(x)= le_sxz_dr+d17:g;£
f,(x)==3x,+2x,-d, +d, =g,

AV

7. b Er B j= yay
X1s XL,dp,dyp,d,,d, =V

Z B E B E DA

- AR BREEE
- BRELORBRMEISHENT, BHBEBORT—ILAKIEISESHE

min.zk_:‘fp(x)—g;‘

g, () =1234567x, +2145915x, g, =3380482
/>(x)=0.521x, +0.034x, g, =0.086

HREEESAHL L. FIZIE, BEEEZREELTHE,

fL(x)-g,
min.Z‘pi*”
p=l gp
gl min 10073380487 |f,(x)~0.084

13380482 |0.08¢]

AV

Z BB EORE

- BREER (S BEAIE-NE)
- BEMEH ) ISBRIE 4 EREL, BRELORMER/M:.

. L + — s

@n min. Y (d,+d) o minY Pl(wid] +wd)
=il =

s.t. .fc eX -

f,(X)=d; +d; =g (p=1,+k)
d’, d;>0

IR ERELDEH ©,,0, (p=1,,k)

*E ﬂ'{lEﬁﬁo)ﬁﬁﬁ{gf’ﬁ"@{ﬁ{%ﬁ(primitwe priority faclm‘)Pp (p = 1, ctcy k)

PoP(i< ))IsL, EABBKS n 1=o0TE 1D 21 EdmsHL.
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Z iR aHER B O#RE
- BEEEE(SERMIE ME)

- fmizg. 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=20

min.B(w/d +w d;)+ P(w,d; +w,d;)
st. 2x;+6x, <
=> 8x,+6x, <45
3x,+ x, <15
—2x,+2x,<7
fi(x)= 2x,—5x,—d; +d; —g1
fr(x)=-3x,+2x, - d +d’

AV

P
xpyxyydid T dyyds 20

L HRE BB ORE

« BEHEX (ﬁ'*ﬂ(ﬁ[aspiration level] ZFRL)
- BEMEB0 [CERKE o, £REL, BEELOTHERM.

max. f,(x) L
(Mp) |S.1. xeX p=1-k)

f,(x)2a, (qefl.k}/{p}) = HEDREE /,*

% dp, f <a, 15h, ZOFRKEOBRHHT EFSDTEAL,
" 2TOMEMP, ) EREET

VD, [, 2@, 55, 2 TORRKEEFLLTLD

Vp, [,(X)2a, &#tdan DU E) FEL, A2
ChE#EELEAS, & BHNOELDREEA D, TSR

2019/10/15

Z BB EORE

BiEsHE% (%*7kﬁ[aspiration level] ERL)
- BEWEM ) ISBRKE o EREL, BIEBELOTHMERME,

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

(MLP)
st. xelX

Vp, £,(X)2 a, EHETERDBETHRLES !
¢

max. f,(x) { km
MP) st xeX (p_l - k)
fi(x)za, (geil,- k}/{p}

AV

=> ThEnhREfE/* ZEH

AV

Z B EHERREORRE

« BEEHE % (F R K #E aspiration level] ZERK)
Vp, [, 2@, 55, 2 TORRKEEFLLTOD

KERIC
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« BIEETE % (FRIKHE aspiration level] FERE)
q=10:=0 L, 0 15T HRTAEREY, ,ET 5.

max. f,(x)

s.t.fq(x)Zﬁi(xq’l),qe{l,-~~,k}/{p}
xeX

EfRE RERECETS.

F5THRITNIE, g:=¢+1ELTHIRL.

g=k ED48 T ( xehS (MLP) DREAR) i '
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O & kBDEx ..., x*ZDWNT
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| M.Zeleny(1974)
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« ZEMEMEEL (the multiobjective simplex method)

- BEOEKEEMLP) BICREICHRER
% BHRIB AR (multiobjective simplex tableau)

X Xy o X X Xpgn X,

x |1 Ay Ay 0 Gy | by
= Xy 1 Ayt oy oy | by
E . . . . .

X 1| 4uma Qumz " Gual| b,
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« ZEMEMZE (the multiobjective simplex method)

SERIE j (SR ratio test 0, = min-

;>0 .
i a”

S, BAIETAREER X FHEx HLOSFUREER
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. RFES 8 AT LR 1 7RI H AR (1984)

- IRFIEBEES T LD R 1 24t H AR (2000)

o SEETRRSETELE | B RHEGE (1987)

« FILGARE- S BFE =2 BMETESEOER LI A0 F4(1994)
» BREEFEZEMERRELZESIIKEFEE(1996)

= LEAREIFEA % B s & TH &R IRAFHE (2007)

= NARMIHERECDERES (R 1534 (2013)

= M. Zeleny "Linear Multiobjective Programming” Springer—Verlag, 1974

« Jared L. Cohon * Multiobjective Programming and Planning” Academic Press, 1978
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