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ZHEBEEEIE?
- SATYMNEEDOER L

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

min. f,(x) =100x, +350x, + 300x, + 350x,
max.f;(x)= 10x,+150x, —100x, — 50x,

4x,+ 2x,250
x, =240
2x,+ 5x,245
100x, +350x, +300x, +350x, <8000

x;20 (j=1,-,4)

s.t. 3+ x4+
X+ 2x,+  2x+

X, + X, +

EIPOTHELD ?
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& SHEMFEEE?

« % B HREEEEMulti-objective LP)

- BREORHEGHDLE, 2HOBAKM-BEMSEZEIN, ThoElid <
M LOISHEE-L. B, GRS G T TREOKRT BMENRE
BR-R/MET SEERDIFHEVSREMEDET L.

max.c X, +CpX, £ o,
MaxX.cy X, +CpX, +FG,X,

kA B HIBE

E-HEOR, BRERIE
cmax.cy X, +¢,x, +--+c,X, BALICHZATHS. CDES
: ISLTH— M FER DL,
St a,X +anx, +--+a,x, <b,

Ay X, + X, ++a,, X, <b

o e A BRI
S V) : WEDES=EES]

a, X, +a,,%x,++a,x, <b

mn”'n m "
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« fRIETEIRLP)
- BEOHKES - BHBERICLS, BT 2T HREBMEDET
L. BRIB#OHILID.
max.cX, +c,X, +--+c,Xx o IAOBRMBIK
H niln N T
st a;x; +anx, +-+a,x, <b
Ay X, +apX, +-+a,,x, <b,
: mZA DR Hl#9
: nfE D 3E & FHF
a, X +a,,x,+-+a, x, <b,

mn”"n

X, Xy, X, 20 THOHIE nE

BIREOARETHERNICEITS !

%

LZEAETEEE?

« FAIYIEBEZERE]
- BERNBRZERRICEZTHS
[ (FER R DAEERIET BLP(P) <
— B x,*, T0 B RBEHIE £,(x,%)

S0 (FAY -8/ DAHEBHIET HLP (P,) &fiE<
— B2 x,*, £ 0D B RIBRIE £1(x,%)

SH00HWHDHEK) DAHZEBMET HLP (P,) EfEC
— B3 xg*, 0B HRIMIE /(%)

= HL X *=x,*=x,* %55, BB, 3DDFREMEH
—HLTWE4L, TN T RERF !
A%

> ReRERELEFIAITIERLTRT

SE LHEMEBEL?
- S BRI ERE MLP)ZH

- SE2REAME absolutely gptir;nal squ;Lion NEE
RITAHREMR X* = (x;,X,, -, X,) A
VxeX, f,(x*)2f,(X) (p=1-k)
Eimf-geE, xHE(MLP) DEERER THDHELS.

- SATYNEBETE, BRIBEHA
min.fi(x)= 7Tx,+ 5x,+ 3x;+ 4x,
min. f,(x) =100x, +350x, +300x, +350x,
max.f;(x) = 10x, +150x, —100x; — 50x,
BOT, UTEMT# x* NEEmEME !
VX, A2 /(XD
LH(X)2 (X9, FFEFESOEEITEE.

L)< fi(x%.  BRBES /00 & £00 [ERAME, F AV
ol Y A%

B RSk () [ZR KL

ZHETEEE?

« FA4TYIEREERRE]
— LP(Py), (P, (P,) MEERRIL...

Baife HRERE
| BW T el el i [ R0 [ 6
P1) | #H=mD 0 0[19.375] 1.25| 63.125 6250] 2000
(P2) [#0)—&/IM 38.75 0 0] 1.25] 276.25] 43125 325
P3)| WFESK 31 14 0 0 287 8000 2410

TEREHBNHHELIE, TNAE BHRMHEREORERLLD.
LML, COBIEDEIIC, —RICEEFERMNFET S EIFFHTHS.

=> | RO, ASADERTORERDENE. .
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y E E(]?"‘Et‘i ’? max| ¢, X; +cpx, +-+c,X,
y A l l . CuXy HCpX, +et Gy X,
CiXy +ck2xz +~--+c,mx"

= ZEHBRMEEEMLP) ®320 E st [ax rapn,++apx, <b

Ay X, + Ay Xy ++-+a,,X, < b,

n
max.fp(x)=2cpjx/. (p=1,---,k :
Jj=1 a,, X, +a,,%,++a,x, <b)

n — N Xy, x,20
s.t. Zaijxj <b (i= l,w/‘/,/m)
=

X, 20 (f=1,n)

MP) i () (p = Lo e, OEOEI

mAR D #R A Hl
st XX = nfE DI A FIF
Ix [$3R1T AT RER 1z rNScE 00—
X [FRITATREFALL X [TA-THKIELS R OMIE N
ia,/xi <b, (i=1-,m), x;20 (j=1,...,,,)}

£ 8 1%

~

HET-MLPOEE

» UTOREZZ2BMEKiERELLTER L, & BN
CEDLPLRIZLEDRBEBETNETNROTGEL. RBERED
R (X cplexA°ExcelV IL/N—IREZAWNTRLN.

- BRASUHBEOHMEXETIE, HERVELD2ERICEAETAE
EMEHRT HHELNHS.
- HEERFRICHEGIRERZIZETCLHIL, FHREAAHT, 1
HoHT-YMBEE £ T4005 M, RILEZMT005MATHS.
- REFHE MEEXHREHLETHEATHS.
- XERE ETORFEEMRUESBOEESRLGLELRIELAE
B RO&IGIFEDODEEEHEIE-OWEEATNS.
B REREE IR ETHEBICTESLITEDF L.
BiZ22: M EEMOBITZ TESZ(FRELZL.
BiZ3: R EEMOBEITETELE(FRELIZL.
(ERB:REZ XIS DL BEE 1FIER0987))

AV

% H RIRRTZ 5T B R R D %

« 5lEE2:
INIRIEKREBE ERBBEICE/NMEVNIAZEDIF1=. 2AIELBEFEESLIZLL-.
HARL 1HM K=Y 1F/AE
BIEIC1TKE, BARWNE2HK, F—FVIX2@H 1=
KEBE (FEHARVNDANPLPFET, 12HYBRAKE, K)=(2, 1)
REBEIIR—F YD ANPPLIFET, 12HhYSIRAKE, K =01, 2)
2N, FRENOHAERKIELEEVWERSTINS.

Xt MLPE Rk X=(x, x,)
L& ) max. 2x; + x, (=£,(X))
max. x; + 2x, (= f,(X))
st. x+tx, =3
@ n 3 =2

@ /Z(x) =2
X ,% =0

@]

AV

% H RIFRIZ 51 B RE D 7

« IAL—hEE#F(Pareto optimal solution)
- HBE DL RBERTHDEN,
AERE DA (BRI, DE) /NS TITREBEBDHRAERE(TET,
RERE DA (BHES,ODE) Z /NS T ICREBEDSAZERECTERN
KECHIBDL

Xz__
f“’()(c)l ’ MLPZ 1k
1 ' max. 2x; +x, ( =£;(X))
+ . max. x; + 2x, (=£5(X))
iy 2, n st x tx, =3
1 j\; X =2
X, ,% =20
ST 1%
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Z BRI BB ORE — max. /() (p=L1-.k)

st. XxelX

HEOBHDSSE, Enmilo%
WELLSET DL, TS
B350 DL EHBIREE

« ISL—REEfE(Pareto optimal sol.)
- X*EXDN\L—IRBETHDENL,
S,(X) 2 f,(X*) (p=1,--+,k)
T, MODKEL—DEEBLTES (>)ERm-IXEXNFELLEWN L.

exX) T—XEANIZHE max. /1(x) =x,
ANERIWZ—FALLY | Max. f5(X) =x,
_ x L | max. f3(x) = x;
S max. fi(0) = x,
s.t. x oty = 10
X1y X, X3, X, =0
(X1, X5, X3, X4) = (3,2,2,3) [FParctoizi&E ?
(X1, X3, X3, X3) = (10,0,0,0) [&Paretofz @ ?
(15 X, X3, X4) = (2,2,2,2) [LParetofz & ?

o

S BRI T B O#F

« 59/\L— B fi#(weakly Pareto optimal solution)
— X*EXNT/NL—rRBETHDENL,
S,(X)> f,(X*) (p=1,--+,k)
EiET-IXEXDFELLENIE.

s 2

= UTOMLPIZDOWT, RERMZEETRL, /\L—rRERE, RU
FIAL—MRERERDES.
(1) max.f(X)=-x, —x,
max. f,(X) = x,
st X +x,<2 A
X, %, 20

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

X, X, >0 feasible

4 region

L L L y I
T T T

X1 X1
£ S
/ B — Rl
T B — B T RL—h Btk
NL—hREfR
4 % /}l(x) ) O /
+ X T X Jix)
0 { t + + + 3 6(( } % ‘,j A V
S I
EE 2
X2 B ME MDA
£6): (0,1)
3L (1
....... R A
21
...... g @
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% BRI T B B D%

ZEMEEALBEMEE

- EFREICRBAEE (L tREFEBEZES )
MEFHE the weighting method
L& the constraint method
IF IV the maximin method

- FRAbICRAEE (BREEERMLES )

BAZEtE % the goal program

- ZEMEIKE the multiobjective simplex method

AV

S BRI B B D%

« INE Y% (the Weighting Method)
- BERREEDEFICKY, BMBERICEATITEITL, TOHRIMEZ1BEM
BE% L THEL.

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

4

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

(0,20,-,0, 20)

XA MLP) D (e rEX A BB w0 IZHL,

LR (P(0)) DB ) .
B BRI #I%0 i A%

% H RIFR T2 51 B RE D R %

= MEFHE
- BIRE: T —FZANICHE. 4AANZIRILOED T —FHALLY
‘ (MLP) | max. fi(x) = X,
max. f5(x) =x,
max. f;(x) = x;
max. f4(x) =x,
.t x byt =10
Xp5 X, X3, X, =0

Bz, o =0.50,=03,0,=010,=01 LFhlE

max. 0.5x,4+0.3x,70.1x;+0.1x,
s.t. x; gt =10
Xy Xy X3, X, =0

]*> (LP] Pareto Opt. Sol.

x = (10, 0, 0, 0)

AV

% H Rz 5T Bl R D ##%
- MEFHE

- B
EAMNRENISER IS
- Fl:ﬁi.‘gl‘f—i

EA0Hw, w)EESRETHMN? TLELEFNTRETELGMN?

BERREEOMERECH-BELHEDEFBSEL.
(RATAREMESAFMD EE, RBMEM T FEL]) —FiE, maximin

BRETIHInRBLAEERL. S2BNELERERELGE

B Bl 28R D REIS R HEADEEDIREL
X [AA - EBEHOME — AA1005)MFE  MEFHOH) w, =5 w,~1
- BFEROFE — ECAGI100)A1E MEFHOH) w,=1,w,=5
- A% 0l — CLA(5555) MM 1FE  MEFHOH) w,=1,w,=1

Aﬁuﬂv’

B
B N
D E
°® 3 |

Ol I ‘ ‘ Xy ﬁi ﬁ/’z n;{ﬁ:i:\
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« MMEFEYEGHER)
- MEFME(EH OSBRI
F(f(x) = Z;wif;(x)
R8s : ParetofB R AN FEMID EE, BONAEL ParetoRE RN B D

- FIE 1 T-AH5—ILBEH
Fr(f(x)) = minw, f;(x)
%8/ : FParetoxBAEEVAOTLED

- XFES - AN5—LEH
F'r(f(x)) = minw;f;(x) + a X; wify (x)

2% NFARMMBBRELOEEA /R 1FEB4E (2013)p. 112~

S BRI B B D%

« fil#31t;% (the Constraint Method)

- BMBRE—DOZRE BREERELTHIIRMHITLTHEC

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

(MLP)

¢EBOBMEREHERHELTHEL,
Y IXER e, ZRELTHIBITANS.

—BETHIMEES
NL—EREfE

AV

max. f, (X)
(Pe)) | st. XelX
f,(02¢, (p#q)

: x*EX H(MLP) D *EXHHB ¢, ITHL,
RL—RiEfR = (P(s))@—ﬁa—ﬁ%

L EX A (MLP) D HEXBHD e, ITHL,

ISR RS R (P& DERERR

% H RIFR T2 51 B RE D R %

- fl#MEE
- BIRE: T —FZANICHE. 4AANZIRILOED T —FHALLY
‘ (MLP) | Max. f(x) =X,
max. f5(x) =x,
max. f;(x) = x;
max. f,(x) =x,
.t x byt =10
Xp5 X, X3, X, =0

BIZIE, BHBERELT,EHEL, &, =2,6,=3,6,=2 &ThiF

max. x,

st x g txgtx, =10
Xy Xy X3, X, =0
X, =2, x,=3,x, =22

]*> (LP] Pareto Opt. Sol.

x=(3,2,3,2)

AV

% H Rz 5T Bl R D ##%

- H#MEE (e DRYAIZDOWNT, $B—2DAHK)

- RAF T % (pay—off table) ZFIFAT 5.
may. f, () (P=Lk) (1 p ) maX. £, (X)
s.t. XEX

st | XeX
R , (p=1k)
X],Xz,"',Xk kﬂﬁlo)%ﬁﬂg

L) VL) e fi(X)

(MLP)

: ALY L,<f, (X)<f (X)) &Y
‘2 fk(.xz) —L + (f (X ) L
‘* : * : « - e g (t }" _ 1)
Xk fl(xk) fZ(Xk) fk(x’f) %'CG)t(:’JL\'C(P(g))Eﬁg<

max. f(x')  f,(X3) o fo(XD) vV
L

min. [ ) L,
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% BRI T B B D%

max. fi(X) [~
- HiMEE ﬁgi 2(())(()) = st XxeX

- fIRE: st XeX T max LX) |y
. X
s.t. XzeX

X2

Sx) pay-off table

1 L . £(X) =5, ﬂ(xl) fz(XL)

A X, A Si(X)  f2(%,)
the Constrained Method

max. f,(X)
L st. XeX

o Si(X) = ¢
1 n n % |
A max. f,(X)

x k-:" Y .z X
% £035, * fo)zéz A%

S BRI B B D%

« ¥F¥ISVi% (the maximin method)

- B#IBHEmaximinl <L THK. < (ML) ASBMERSEEAS Sminimax

wipy M- £,00 (p=1,)
st. XelX

1 (Pm) (LPE&

max. v

max.min-{ﬁ(x),‘”,fk(x)} = St fx(i)XZV (p=L---,k)

st. XelX
—EBETHWEEB
INL— iR
{ xrex A (MLP)

x**eXxh
= (Pm)(D—ﬁ EfE

L x* X AS(MLP) D) — x*EXA

INL— bR AR

FSU= R R AR (Pi) DERE AR

AV

% H RIFR T2 51 B RE D R %

= ¥FIIY]
- BIRE: T —FZANICHE. 4AANZIRILOED T —FHALLY
‘ (MLP) | Max. f(x) =X,
max. f5(x) =x,
max. f;(x) = x;
max. f4(x) =x,
.t x byt =10
Xp5 X, X3, X, =0

max min{x;, xX,, X3, X4}
s.t. x; gt =10
Xy Xy X3, X, =0
[> (Lpy | MAXY
s.t. Xyt =10
Xy, X, Xy, X, =0

> M

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

AV

XiZ2V, X2V, X3 2V, X4 =V

- R —EER

% H Rz 5T Bl R D ##%

BRTEMEED/AL—MREEOHIE
- BlfCO—BHAMREISNEMES, XA L O RITE (MLP) O/ L—
NEBRETHID ESNETANS 5 (U T OMBEEE

max.zgp

p=1
st. f,(X)—¢,=f,(X*) (p=L--,k)

£, >0 T (p=1L--,k)

X eX SETEATREMXITRIL,

SLOODRRELIE, €,~0

23THIFNIE, HEpIzDT
=> o B #EEEI e TS
f(><)’a“:%:>tjt§<’c%%> !

i J:::ETXH"?E(DE_)E@F X, € 1221, H
P E=0 B, X*E (MLP) 0/ SL— hﬁ:@ﬁﬁ

L (28 #0 GBI & HSMLP) D/ SL— PR WAV
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% BRI T B B D%

Charnes- W
Cooper(1961)
AN 7,/7/—/

BiEstE % (goal program: goal attainment)
- & BB 00 (- BRI o, * £REL, BREELOFMERM.

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

(MLP)
st. XelX
¥
[,(0<g, ... BIEE g *KYUTICLILGE
f,(02g, ... BRMEg*&YUALICLILMNES
f,(0=g, - BARME g, *IcF LGS

$
min.i‘fp(x)—g;‘

AV

S BRI B B D%

BRETELE
- Bl 7 —FE4NIZHER. ANTRIULOED 7 —FHHLL
‘ (MLP) | max. fi(x) = x;
max. f5(x) =x,
max. f3(x) = x;
max. f4(x) =x,
s.t. x oty = 10

e y 8
i; gﬂ?
X Cﬁ“— Y4
X X Xy X, X3, X, =0

BIZIE BEEEZNEN (g, 8858 )= (2,2,3,2) T HIL

|:> (LP) min. |xl_2|+|x2_2|+|x3_3|+|x4_2|
s.t. x; gt =10
| > (LP)

X, X, X3, X, =0
min. ¢+, +, - =x-2=1
s.t Xt <10 -Hh=X250
Xy Kyy gy Xg 20y S X323 S

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

4V

t, b, by, 1, =0 4 =x250, 5E) Pareto Opt. L7il &

% H RIFR T2 51 B RE D R %

BiRstEE
- ZERBEK L0 ICBIRE g, * EREL, BRRELOFEHEZR/ME.
k
min.Y |/, (X)-g,
= @ \ﬁﬂi@iﬁﬁi&pver—aﬁainment)

&= oo-g 005 fr=lr s ez
&= 008 -(r00-g ) o=l " ™8 b0

TRERK (\L\Jrnder-attainment)

Vp, d; +d =|f,(0)-g,
> Vp, d,-d =f,(X)-g,
Vp, d;-d, =0, d.d, >0

AV

% H Rz 5T Bl R D ##%

BiREtELE
- & BRI /00 ICEHBME ¢ £REL, BIEBEOTMER /M.

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

st. XelX

& g

k —

; + - Vp,d-d, =0
min. d +d > Up Uy
(GA) ;( p¥dy) &, B-Eh0T,
st. XeX HFMDEITS.

f,(0-d;+d, =g, (p=1,---,k) . 8
d,,d,20 LPEL TR !

AV
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% BRI T B B D%

« BESTEE
- ZEEORIEEME —
f,(X)-d, +d, =g, BB~ DT I
(1) BIBELLSERRTHENLELLY > d) +d,
(2) BIEBOBBIESS, FREMELEN > 7
(3) BEENFRIZEDH, BBIEHEHEL —> d,
(4) BEEEIZEHYLEBX -8/ o di—d,or-d’ +d;

k
min. Z(d; +d,)

dy+d, = |f,(x)-g,| €®ie
d, = f,(0)>g,<pzmy, [,(X)—8g, gt
d, = [,(0<g,cpamy, & —f,(*) £mmi

P
d,=d, > f,(x) &8t “
A%

—dy+d, — f,(x) £&xt

S BRI B B D%

« BRETELE
- 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, x20

min.(d" +d;)+(d; +d;)
st. 2x,+6x,<27
=> 8x,+6x, <45
3x,+ x, <15
—2x,+2x,<7
Si(x)= 2x,-5x, _ler +d, = gL
f,(x)=-3x,+2x,-d, +d, =g,

AV

y 1 O o 1+ J= ay
.)C], .)Cl,(ll ,(/ll ,“2’“2 ZU

Confidential

% H RIFR T2 51 B RE D R %

- R BIRETEX
- BRMELORBBMEIZHENT, BHERORT— LA KIEISESHE

min.Z\fp(x)—g;

f,(X)=1234567x, +2145915x, g, =3380482

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

EHREZESANE. HIZIE, BiFEEZREEETHE,

L0 g,
min.zw
p=1 gp
. \f,(x)—3380482\+\f2(x)—o.086\ ) .
B: 3380482 10.086] vV

% H Rz 5T Bl R D ##%

- BREEZR(ZBEMIE-NE)
- HEMBEM 00 CBRE [ EREL, BRECORHESR/ME.

T
(Ga) Mmin. Z(d;+d;)
p=l1
st. XeX

[, —d, +d, =g, (p=1,-,k)
d’, d; 20

k
=> min.ZPI (a);d; +w,d))
p=1

IRMERBLDEH ©,,0, (P=1k)

<QE E’*]ﬁ;ﬂ(a)ﬁ:ﬁﬂ@?ﬁmﬁ{ﬁﬁvﬁﬁ(primitive priority factoer (p = 1, ey, k)

PP (i< ))IZstL, EABERE 0 1=D0TH 1P 2 B EIFEsHL.
A%
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% BRI T B B D%

= EREtE

~pim. max. f,(x) =
max. f,(x)=-3x, +2x,

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

=2x,+2x, <7
x, x20

& (ZRFMIR-NE)
X, —5x,

min.B(w/d + @ d )+ P(w;d, +®,d;)
st 2x, +6x, <27

=> &x, +6x, <45
3x,+ x,<15
—2x,+2x, <7
fi(x)= 2x]—5x2—dli+d1::gL ) .
f‘Z(X) - _3XI * 21)52 _17d21—+i_ dlzf N §2 "] A ‘V
Xis X,a,,a,,d,,d, =V
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5
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« ZHEHMBKE (the multiobjective simplex method)

M.Zeleny(1974)
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« ZERMB{KE (the multiobjective simplex method)

- BEOBKEEMLP) BICREICIRE
% BRBE{AR (multiobjective simplex tableau)
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