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Max or Min f(x) subjectto x € X
REEBANRIRIL X=X, Xa 001X, )
SEI{TAIEETEIE X ER
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1. Hl#RFEGEF=G 0O miE b ERE

Max f( X)

of of  of
OX; OX,  OX,
ZDFEM AT T AR R L RS

[151]25] f(X) = X7 + XX, + X5 — %X, — X, DHEc/IMb

of
(ﬁziz) 87:2)(1_'_)(2 —1:O

1
of

VH(x") = (

) =(00,:+-,0)

=X, +2X,—1=0 i)

X, = X, ==, f(x) = —%(%/J\r@“)



) WRAEFEE M (X)) AERE x IZELT
f (x) =a+bx" (k >1, E%0)

ThHAbNLHEE, HALERES DSR2 % 5
FEPERURDMPAES Do ZORF,

(1) EANLAE pEE A2 3R,
(2) Feam AE FE L 2SR 6D I,
f(x) a _
(1) Uu(x) = ( )-——+—bxk1
X X
du(x a
o) S0 gy 0=

dx (k=21b

)

1
k
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2. FXXDOAZTHIFEHLET HxEILREIE
SIS0 1NFREEHE

Max f(x) subjectto h;(x)=0()J=1,2,...,m)

VE(X)+ D2 3, (x ) =0,

h, (x)=0,(j=12,...,m)

(J=1---.m)

I Y AT AR - /A N

[BIRE] h(X) = X + X, X, + X5 — X, — X, DT T, f(X) = x,x, DExKA1t

12.2%0 38|

2 L(XA) =f(X)+A h(X)&EHE, B
ﬂ:x2 +A (2%, +%X, -1) =0
OX,

of
&ZXl +A (X, +2%x, -1) =0
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1) x, =x,2,h(x)=00ZKAT D& X (3x, —2) =0kY,

2 , .
X, =0,X, = gé‘—ﬁé.

(2) X +x, = %é h(x) = OITF AL, I 2 &
Ax; — 2%, —1=0&kY),

_1xV5 _1F45
1 4 12 T 4
NoDRDPATHBR(EKNIE)ZEADRIE

2 2 4
X, :E’XZ =§,f(x) =3
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Max f(x) subjectto g;(x)=0,(J=12,...,

B fE D HEIFIFHEDORNBIZHHIEE
SHIFEELZLOEEDER
EENER LICHIIEE
—SEZEEHNDOEHEDEH
Kuhn-Tucker®EH 1580 THTE

V(X )+Z)\ (59') ~0, (j=1..n)

J

g.(x)>0, (j=12,..,m)
A 20,  (j=12,...,m)
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SHRETHHEE: min f(x), xeR"
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Xp
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2.2.1 b. {EfE

sEEdHME: max f(x) (xeR")

f(x')< f(X?) < < F(X)< -+ Lr2EE x0E
fX)DEEZFIFALTEHIERN IR SHmiEEFiE
XKD = x (O L tvf (x0T (x®:AEZFEDRRER)

RA % REIEFE
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(ODEER -
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RBEEODESEHE: VIX=0T — EILEHFERAERX

|BOEH([C=a—ik
L.e. VIX)ZIREDIFER axWDaETT—7 R

Vi(x ®D) T= Wi(x ©) T+ H(x ®)(x &+ - x 0)=0 (2.13)
| AEATEI H(x ®) =8V T)/0X), ) DT HI AT

ROEFR: x €D = x 9 - H(x ) L Vf(x ©) T (2.14)

AT DEITHDFESRRIRBRETIEE S T
|—R%1t - HLaR
AR 2R ETE%(Sequential Quadratic Programming; SQP)



2.2.1 d.RFILT1BEEE
NFHILT«BA#EEIE. ..

il FI S D S ExaE L B
max f(x) subjectto h(x)=0, (1=12,---,m) [p2.2]
max f(x) subjectto g.(x)=0, (1=12,---,m) [p2.3]

RPN St l l 1
maxF(x,p)= f(x)— pi h(x)? [p.2.2]
maxF(x,p)=f(x)+pY (min[g,(x),0] ) [p.23]

= (a >1)
p: T NTAMRE powo



NFILT1BRE (S RIK)

* HRKEN1DODGEE

max F(x,p)= f(x)+ p-min[g,(x),0]

1) Flssurmt-3r 9;(X) =0
max F(x,p)= f(x)+ p-min[g,(x),0] o0 %;zir
\_ ~ ' )
0
Q)FIHEHEEE-SaLE 0;(X) <0
max F(x,p)= f(x)+ f-min[gl(x),O] 9:09 &RiR

-
P-g(x)<<0

—o0 SIEZTIDIGELTI L LIS
’” ‘* 0,(x)<0=g,(x)=0
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maxE(xp)= f(X)+ pzm:ﬁ (p—0)[p.24]

p—0 H£ZEMYRTLSIC g,(Xx)>0=g,(x)=0
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RAA(KBRE)STE =<0 8 S50 RE
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2.2.2 afRMETiEifERE

R EERH. FEEXH. EE. ZEMRE, KiEfE,
BEXARL, UTLyIRiE NRIE
AX=b= BXg + AgXys =D

T T T
Max f =c X=C; Xg +Cpg Xpg
f=c"x=0c,' B™+(Cy —Cs BHA )Xps
-1
Xg =B (b— Ay Xy )

| Eq-(2.20)  Eq. (2.19)

Max f(x) = 7x, + 12x,
subject to
9x, + 4x, = 360
4x, + 10x, = 200
3x, + 10x, = 300
X1, X - IEEDELY




222 b. BHETEEE
o|P: & THER

‘MIP: —E3M B GEEEH)

Max f(y) = 35y, + 60y,

AT DEM subject to
v gy, + 4y, = 72

4y, + 10y, = 40

HEEHNEEEZRED | | 3y, + 10y, = 60
1 Yi. Yo FEBDNEH
[RITDDALN]
B 0

SA (y,=5, y,=4, f=415) =

LP D &iEfE(y,=4, y,=4.8)
FHEAMICELIH-LDEFELS




4x, +5x, = 200 OR 9x, +4x, = 360

3x, + 10x, = 300

2

a1 B 2 E 2 LU B

y € {0,1}, M: KX}
T~
4x, + 9%, = 200 + My
Ox, +4x, = 360 + M(1 -y)

3x, + 10x, = 300
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m%ﬁﬁ’i?ﬁ“?%%héﬂﬁ%’li?ﬁ“%éi%‘é(d:‘éfol:ﬁ%l] (Branch) (4, 4.8) T 428

A REME N F o 1=KLGLMEHE I RIMZFH<(Bound )
CETHEERBEILRHREZNERMITRBETES

\%
o

Yo

f512.5
‘LPD Fi#EfE(y,, y,) = (4, 4.8) (3:3,5) 4167 (1
Iy, =48(EH 24

ZNERFSOEREHLVEITT S
oy, SATEMERIT (5, 4) HNREB(UER)

oy, Z5MH M EHERAREA A EL ROFAR
'QF%E&%& y]_ - 33 ‘:51 E '5. "6.
oy, =4 TRITA A REAZ &7 5 (Bound)
oy, =3 TEBEHIERESUEN (5, 4) KYIELY
(Branch) 7 84 :9% 10
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H12.7:FERFZETIL - —
RIEEERAM OB R,
fRi—2/3F Al (FEHRTZ)
f(x)=7x,2° + 12x,0°
subject to Egs.(2.19)-(2.22)
= KARICITIEMRAZETEIE D E A

$12.8:%2 BRImEILET IV
ZHLMESRE O —FAI7%ZELI-R#EL
e.0. RIFEERFEQVIVIMNEL LR E) i
fi(X) = 7x; + 12x, R
106f,(x) = 9x, + 4x, subject to Egs.(2.19)-(2.22)
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a. — Li50ME R ET E

[ ND\FF D FZE D EZA(xY;), (=1.2,....N)
DEZE, WBFEE AHER/INET HITH & (x))*
IR &

Ci=aWd; : FEHMFTODEEEH
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W;: FEit /N DELEE
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(f512.9) TR2.3ITRT T—ADHET, BILHBAERDO K.
(FfR)ET . LB EZFHEEZTET,

X= (Z W, /d) (Z aW,/d)

y= (2j04W;y; /dy) (24W;/ d))
KEEFIE
DEEEETEADITL-REMED R
(25 W; X 1 250W5, - 25 0Wpy; 25 0W;)

—#IHA 2(x(0),y(0))=(7.76, 4.94)

@(xO,yO) - #aFEREEH,=39.27 2.3 (2.9 1281 Hr it

B(xO,y0)—=(2.38), (2.39)DAELD; HEH MHEER Rk R I
(XD y®)=(8.58 i 10ke) Loyt 10%/10%e/ka)
’ . X Vi
@(xD),yD)) - ER % B HD=38.25 1 2 1 2 2
OIRHEEHIBEINDETREY. , 1 ) :
EEfR(xy)* =(9.20,5.03), H* =37.99 3 2.5 1 10 8
4 1 1 4 9
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Xij = 0
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F—IHIE, #EaR M, x; RN S FE AN DEEE
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HENRY LAURENCE GANTT
(1861-1919)

Henry Laurence Gantt was an industrial cngineer and a disciple of Fred-
erick W. Taylor. He developed his now famous charts during World War |
to compare production schedules with their realizations. Ganll discussed
the underlying principles in his paper “Efficiency and Democracy.” which
he presented at the annual meeting of the American Socicty of Mechanical
Engineers in 1918. The Gantt charts currently in use are typically a simpli-
fication of the originals. both in purpose and in design.
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