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(linear programming, LP)
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(linear programming, LP)
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fifd B 3] —/NEEB. NAX=b ] 5 A}
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Xg+Nx,=b (2—2)

AR, AR N K7 AR IE WA .
R2—2) N HEBI SN TR, fRiFR .
b > 0, X (2—2 )h Xt B2 FE A T AT X = (gj
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[E]eDkzmMon.

0
N?ﬁ%@@%%,*ﬁﬁﬁﬂﬁﬁﬁgjz&}
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3.1 Kuhn Tucker 2k :
o TH
BWANM< N HEFE, beE™ ceE",xe E", Nx NLP A
min cX
s.t. Ax>b
x>0
PR T 7 EL A AP Ew e E™, v e E" 115 N AIK —TZRA4H-15 213 2
AX >b,x >0

c—-wWA-v=0,w>0,v>0
W(AX —b)=0,vx =0

FRviHE (FIJHc-wA-v=0) , AJ1EK -TEHHER 57—
AX >b, x >0
WA<c, w=>0
wW(AX —b)=0, (WA—c)x =0
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ST FrdfE T FAILP A B K — T 444
A b ‘

HEKAX =bii 5 ﬁf{_ ij > [_ bj’ A HE A K -T2
Ax=Db,x>0
c—-wWA-v=0,v>0
v =0

S
Ax=Db, x>0
WA<C
(WA—-c)x=0.
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MARTEVITEGE, S %iv>0<(<0.



3.2 XHMEE IR i
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A b
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o X E ] B2
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o Iy, My, 53 7l 7 X BT £ SR Ax>=b M-Ax<=B I X B AL = 4 .
A j—
XY=Y1Yo

max b'y st. A'y<c




3.2 XHMEE IR

. . JELTR] L PO EEIFE
LKA A e 7 <
(D min = max ; 1k <0 ] >
(2 c>b; 3 ASAT; ToBRE R =
@) FLLFHNG A% S 17 = \ =0

2] < AR <0
N = =y JoBE A
LP[A] &L (P) X8 1] (D) M
min cx max wb
s.t. Ax>Db s.t. wA<c

x>0 w>0



3.2 SRR

S AR A RN G, S i IS
(D min — max; S;_; ; 0 2 ;
(2 c>b; @ A-AY JCBR A R —
(4 FZ LU N E EAES 17 = >0
2 < Ay <0
R = =53 JeBR
FrRAELP o) i S B 1] 551
min cx max wb
s.t. AXx=D s.t. wA<c

x>0



3.2 SRR

EREr SR T R
B AL LSt L S
(D min — max ; = <0 24 >
(2 c>b; 3D AAT TR A 4 =
@) FHUL TR EA%S 17 5 =0
| < Ar <0
R = e TeRR
LP ] & XA 0] R
min ¢,X, +C,X, max w,b; +w,b, +w;b,
s.t. AX +AX,=2Db, s.t. WA, +W,A,, +W,A;, <cC,
Ap Xy + AyX,= bz WA, + W, A, + WA, =C,
A X+ ALX, <b, w, >0,w, <0

X, =20



X7 e 2

o XAIWA A N(P)FI(D)HI AT 4Tk, WA cx=wb.

o VOHMIW*I3 ] 9 (P)MI(D)IRIATfiEE,  Wx*Alw 731 9 (P) A1
(D) s LARE I 78 2 25 A 2 exr=w*b.

o HEil: H(P)HmILMEX*, WI(D)A miifiEw*, Hcex*=w*b;
A(P)TF, WD) L. RZIRIR

o HAMATME: Box*Fiw*5H A (P)F(D) s Lk, WA
w*(Ax*-b)=0, (c-w*A)x*=0.

K —T&A4:
AX >b, X >0 CJREEPIAT D
wA<c,w >0 COKCIENRED)

wW(AX —b) =0, (WA—c)X =0 CHAMA ST



X7 e 2

o MK-T4AM5 a7k BB A HE N 1 5% & a] BA
i AL TEF, BT K-TEAMv=04, Hag
HRAF R A2 - B Al vkl 2 frdr T IR AT HE. |
AR c-WA-v=015 21|35 & I SR T I2 8 i L AR
AT AR, AFASNHE AT AT MR R ) v=c-wA>015 213 A2 .

o JaR: WA LATECRUEXS iy FTAT AN EL AN 5t 1395 A2 1)
SFIET, BGEMRAES R G AT AT MRS 23 A .




3.3 XHE R Ak

(P) min cx (D) max wb
st.AX=Db s.t. WA<c
x>0

DIJEARTATE: WA=(B,N), HABAIMITE, NwB =c [fEW =c,B ™ A(D)HI A,
#WN <c, MFWA(D)IFEATTITE.

PHITENIAR: 2 5l KB (PYE — 6 A il = [BObewa@mﬁra%g _(0,c,B™N—c,) <0,

JUPRR > Tr] L (P ) I I o

BRI R EEBAR O IE U3 o 28 Zp Bt DIFEA A7 B AN P 1) 1 A — X L o

[Fl AR, SRIEXHEIRI(D) (D)) — DA AT ARIAARE 7y — DA AT, (615
HbseR BB . S0, SRR MRIP) N — AN IR WIfg 45, IEARE 55— IR, A3 H s
Hi%iz =wb=c B b=cxfll, HFB 0>0, RJIENIHRLFEIAFTATIERS, ik BRI .
XA IVERR RSB B AT



3.3 XHME R TETE

=R

(P) min cx (D) max wb
St.AX=Dhb s.t. wA<c
x>0

L #— M IENEB, @R,

2. #ib=B7b>0, {F1k, OB BRI

3. #ra" 20, {1k, R

B4 S = ming<1|a, <0)
ark a,;

4, Vla, NEHHTiess, iR [nl2,




3.4 JRIE —XHMB R A TETE

o [F]H]

BOPOK(H

MK Ay ] et

] RN 5 — B B A
A= AT 45,

1y i B
HI 2% PR

FE A ORAF I AT AT PR AT LA 5l

(IERV N NSO 115N

DL S x=01]

AR B AT AX=D YT



(P)mincx (D)max wb ceeo
st. Ax =b s.t. wWA<c 0000
o000
x=0 P
FEPITHSINANLA RS, 15345 In] ©
min g =1x,
st Ax+x,=b (b=0)
X,X, 20

HEFD—DRIATEW, Dy fRds EAMATME(X (WA - ¢) = 0), K4
x; =00 4Wa, =c,), T ZHihIE A
(P)Yming =1x_
st AX+x, =D
X; =0,]¢0Q
X;20,]€Q
X, 20

HrhQ={jlwa; =c;, j=1...n} [P ) AR R F-WHIBRE )78 o

RIGERIEL(P’), ?%EU%@‘E%@(X*} e 2 (PYRIHBA IR REA T figk o

X, =0, JUIX" gl (PR meeiE (R w4y 5l (P)AI(D) I AT A T,
Hi e FAMASE ) o

Xy # 0, DB —PIANITHAW, FAF(D)E AR BAEA TN, Rl
O R W R T 78 A e DR R BOR B W IR E TR e LR A v sl D
T HIER A LA ) .



& (PSR (D)
(D)Ymax vb
st.va; <0,jeQ

v<1

DVIONHERA . TR =10, #Evia; <0, NBiHv L4
ﬁ@%ﬁ%ﬁ@%%ﬁ%,?%@Jﬁ%ﬁ%ﬁ@%%%%om?ﬁiQE&

[ TR (P) IO o
Fw =w+ev ™, Hrp

_ wa;—c¢;, , _
szln{— ‘ ‘va >0,j=1.., n}.

via,
CIY SRR = e il C(( ]J_\%ﬁ)\‘ﬁ?wE@BE%I‘@@E@—/I\%ZIKﬂﬁ%, At
R DA e R A B AME R SR AR R T W R E 8. gt b e o o



®
0000
(Y XX
o000
o0
L AR Ny °
min CX
st. AX =D
x>0

T ARG W, JEwA<c, (e >0, AIHw =0ER#IinE )
2, 2Q={ijlwa; =c;, j=1...nk KfpwrIBR:En]E
ming =1x,
st AX+x, =b
X;=0,j£Q
X;20,j€Q
X, =0
HERRILEY =0, {21k, DANARBR RS 0hE s 7500, SREXHBIEO & Hm AL o
3o VA0, MMshE, JEREUCHE; 504

wa, —c.
0=min{— —va;>0j=1., n}, HHA W =W+ V", R[A2,
vV a,
J



3.5 X A5

o B ELATFVEANE IR — X R B A A A e 2 DX R A AT R 1T

HXHME B A VIR B SR JE — N A A AT R .
S A —ANLPIRI, AT DA BT 2o 4 B — AN LB, H by it
FEAFET < O, IHARH ) 28 B IR ) — N A T 4T fifw = ¢ B
S, W—ANZRX < M MZE—AN a5 KISE0 O — L oA 52 5 7))

SEINZIARIE, Frogy seivlile  CRIUE]: JRIRRUE P TR < X1 5800 RIOM, 58 A A T/ )

Z Xz Xy X,y RHS
z 0 ¢, O Z,
X, 0 1 N 0 b
X,, 0 O 1 1 M
B¢, = maxid, | LAR,, ., HHE e A BRI B AT . TRAE <0, MIFHALlIE R B —A
IENf#e T2 PTLATT A6 RSB B AP EL B 46 — RHB PR AP I daoK i
AR PR e
L ¥ e = IR RETCi
2, SN RR = X, + XM, ARz, = 2, +2,Mo XI5 T4 TR, H
2 +2,M <cXo ITMIETK, M—iEfz, <0 (HRMeX SR LMEETRD KT )

(i) z, <0, YM — 0,2, — —o0, [AJRETCH

(i) 2,=0. 7, = 2 WFIEURARAL, X = ORISR HALHE . 5X, =0, XibE—PIAH] AT
o AN (X, %0) , M, =min{M [X; +X,M >0}, X, = X, + X, M S ST 1Tk
X | X =X, +X,M,M > M PR R AT — A 2R A, H a8 e i

[N



—. ExEsL




(Y X )
'YX X
'YXX
00
L YR CY )
—_— ()
5 5
o i LAV B Ia] /) — R =N
Min f(x)
S.t. xeX

f(X) N BAREEL, X EMNATAT IR
anX=En, NPA_E el in) @iy Io 29 R s ik il it o
2) R s Ak In) B3 5 N
Min f(X)
s.t. ¢(x)=0, ieE,
ci(X)20, iel,
% 73 9 LR B TR AR A A G LR Fa bR, ¢(X)2LR

@ﬁ



1. BZIRIELR R




1.1 o253 Ja] @R R

= LKA

e min f(x), xeR"

B 0




