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maximize xi1 + 2x9

subject to

r1+x2 >4, x1—2102+2<0
ro <3, 1,22 =20

AR RRIIERITAERETRHYIEA

Ek: min. 2 = —x1 — 29
s.t. x1 +xo > 4

—T1 + 229 > 2

o S 3

L1,T2 ZO

HIRSEL D 1B AN

min. 2 = —x1 — 2o
s.t. r1+x2 —x3 =4
—x1 + 229 — 14 = 2
i) —|—£l’55 =3
L1,X2,L3,T4,L5 > 0
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BE EHE
R R DFRT B EREZ 2R
minimize z(= —x1 — 2x2)
subject to
1 +T2—I3 =
—x1+2x9 — Ty = 2
To +r5= 3
Z+x1+2%9 =
L1, L2, L3,L4,LH > 0
Eb: min. z = —x1 — 2x2
s.t. r1+x2 2> 4
—21 + 222 > 2
o S 3
L1,T2 Z 0

3 fe) R 7
{3 B ARGER 7=

JLNTHEL

HIRSEL D 1B AN

min. 2 = —x1 — 2o
s.t. r1+x2 —x3 =4
—x1 + 229 — 14 = 2
i) —|—£l’55 =3
L1,X2,L3,T4,L5 > 0
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o 2ERPEEH{RIEL minimize z* — 0 = minimize 2z

9.7 #RMEp  subjectto

= < r1 +T2—T3 +Tg — 4

Z*:O %1%19“7‘—\_[9 _x1_|_2x2 — T4 _|_.CU7: 2

TDEEDRBEREIFD 2+T1+2T2 =
z* +3xo—T3—24 —
x1,Xo,T3, T4, L5, T, L7 = 0

o SEIfTEARE minimize z =z + Mz*

n-\l e i [0 subject to

+RREL M IZLY, 21 +To—n Yz =

z+Mz* Dix/MET, —1+2x9 — X4 +x7= 2

=0, z Dex/MED T2 +I5 =

5+$1+(3M—|—2)3§‘2—M333—M334 = 6M
T1,To, T3, T4, L5, T, L7 = 0

FEIFFICEIRT %
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« 2ERPERINE

FY. 7 =m/METD

7*=0 =fgbn b
z7xex/MELT

minimize z* — 0 = minimize 2z
subject to
1 +I2—T3
—T1+2%9
L2

TOMBEOSERERS ZTTT2T

Z*

+3x9—13

+2Zg

+Ts5

T1, T2, L3, L4, L5, L6, L7 = 0

=4
+x7,= 2

Z,Z X1 X2

X3

x4

x5 X6

X/

TE L
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2,2 X1 3 X2 5& x3 FF x4 = EZL
X-1 1/21 -1 1 -1 1/2 1-1/2 - {4 =4
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-1 1/2 -1 <j ) 1/2 21“ i%é*ﬁgﬁ =3
X1 EK— 12
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X-1/2-1/21/2 01/3 -1/61/2 -1/31/61/2-1  2/(1/2)=
X-3/21-3/€3/2) 01 -1-1/2/2 -1 1/23/2/-3 3
X-2 1-2 7 4/3 -2/3 -4/3 2/3-1-4
z,z* X1 X2 x3 JE x4 FE x5 x6 JE x7 IJE EH
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x1/2-1/2ke  01/3 -1/8 / momEpxFatmass /)=
X-3/213/3/2) 0 1 -1-1/%/
X2 1-2-7  04/3 -2/3 g
z,2* x1 __x2 x3 JE x4 JE x5 x6 FE X7 JFEEH
(1) | -2/3 1/3 273 = 2
0 (1)-1/3 -1/3 1/3 1/3 2
o | 1/3 1/3 -1/3| -1/3 ]
1 0 0 0 A -1 (o
1 0 4/3] 1/3 -4/3
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1
473 1/3 473
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-
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z,2* x1 X2 x3 3k x4 FE x5 JE EH

X2/3 2/32/32/31/3 2 2

X1/3 11/31/31/31 /31 1 2
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o SBIT B AL minimize z =z + Mz*
+aREL M IZLY, subject to
Tr1 +Io—I3 +Xg =
z+Mz* D/MET, 14220 —24 +x7=2
2*=0, z DEx/MEH T2 +a5 =
B IcEIET S 5—|—$1—|—(3M+2)332—M£C3—M334 = 6M
T1,T2,T3,T4,T5,T6, L7 = 0

z” X1 x2 x3 x4 x5 x6 X7 EH
] ] -1 1
-1 2 -1 1
] 1
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e SBIT B AL minimize z =z + Mz*
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+oKRZLMICEY, 1 Aot vre =
z+Mz* Dex/IMET, —T1+2x9 — 24 +x7= 2
7*=0, z Dex/IMED T2 +25 =
B IcEIET S 5—|—$1—|—(3M+2)332—M£C3—M334 = 6M
T1,T2,T3,T4,T5,T6, L7 = 0
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1
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X1/2 -1/2K 1 (X) -1/2% 1/2%1 R/2=
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minimize
Z=C1T1 +C2T2 + -+ CpTm

subject to
1171 + a12T2 + -+ + Q1 Ty, = b1

as1T1 + agexs + - -+ + a9mTy, = bo

Ap1T1 + an2T2 + ++ + ApmTm = bn

L1, L2y v, Loy > 0

minimize
Z = cTw

/allale---alm \
A 21 A22. .. A2m
\ a;blan}'-an:m )
b
(e ()
T = : b= :
ct' = (ci,¢a,...,Cm)

subject tc
Ax =0
x>0

A 4

EEFz NINLDORER
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minimize

Z =C1T1 + C2XT2 + +** + C;Tmy

subject to minimize

1121 + 1222 + -+ 1Ty > by s — ol

a2171 + G22%2 + - + A2 T > b2 subject to
: Ax > b

Ap1T1 + ApoZo + -+ + AnmTm = bn, x>0

L1, L2,y > 0
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maximize
Z2=0CT1 +CTy+ +CnTm

subject to
1121 + a1222 4+ -+ + AG1mTm = 01

as1T1 + @ooxs + - -+ + a9 Ty, = b2

Ap1T1 + Ap2T2 + *++ + ApmTm = bn

minimize
Z = CTZB
subject tc
Ax =0

x>0

X1,L2,...,Lm >0
HEZ: {lea"'axjn} C{xl,...,xm}
EEEEH: AT 1r- 2 Lj f = AL+ s Tm | \ 1515 - -
wg:(le,...,arjn) a:ﬁz(a:jwl,..
{cjy,.-vei, t={c,...,cm} cg:
{akjl,...,a,kjm}:{akl,...,akm}
aljl aljn
AB — AN:
a,njl anjn

(n <m)

7x.jm)

"'7Cjn)
E=1,...,n

A15, 11

el =

Ang, 11

'7ijn}

aljm

anjm

(Cjn—|—17 S 7ij)
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minimize
Z = CTQZ‘
subject tc
Ax =0b

x>0

-

minimize C%;CL’B cﬁajN

2=Ca %y T 1 G 1 i1 Tjngn T i Ly
subject to

a1, T, + -+ ai;, Tj, + 151 %5001 + e+ 15, L | = b1
a2, L5, + *+* + 24, T H025, 1 Tjnyy T+ 025, Tjn | = b2

Ap ; AN

(g Tjy + o+ Qnj, T, + g,y T gy + o0+ g, g, = b

LB LN
l’jl,...,iEj .,ZEj >O

m | —

n7xjn-|-1 ..
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minimize
r=clx= cgmB + CEwN
subject to

Ax = Apxp + ANTN

LB, LN Z 0

BN EDRERE TODRIEIE
z DR TBEDIC

TB, TN, AB, AN, Z B
=b TZEDIIHD,

minimize _

2 =|Cj; Ty, téwﬂ; Cj,,Lj, -+

Cjn—l—lxjn—l—lc—'h'w \ C]mx,]m

subject to

a1j,Tjy + -+ 415, T, T|Q

a241 Tjy T A'BJF 425, L) 702511 %511 jle T 025, Ljp,

1jn—|—1xjn—|—1 —l_ T —|_ al]mxjm — bl

Onjy Tjy + 4 nj, Tj,| + Onjy 1 Tjoyy T F Onj, g, = On

L jq LB, Lj.l xjn-|-1$'N7 Lj.

>0
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minimize minimize
r=c'x r=c'x
subject to subject to
Ax > b Ax —Ix' =0
x>0 x,x >0

}?Eﬁ“%g"ﬂéﬁ'jﬁbnaﬁk 13“/7§§Q @IT — (551, sy 33n)
FOMFET BEIfERE 2B AL TEREER Esimplex
X%:‘cﬁﬂ-ﬁﬁﬁ?%%kéo Rx1F5,

(1 o ... ()\
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A=l gRTgoETARRETORI
coe = Apxg = —-Ix'=b=xzp=—-a'=0b
= - FEEZHIIEORDT,
Ex#Dsimplexzk RS (B,

LN — L = 0
L BREDREICLYRITIERN
:4BTwB _I__AI"F‘:BN _ 8 B INdhrAg =1 =0
2= CpTB — ONEN =0 yimr b 2 D CEERIZEIC
rg =b, atn =0
RTED zp = b NREMRERD,

XEFINDIDELDHDDIFFEEEZTHOZBIREFICHER ¢, ey
CEEZHOZBIRBFICHLELR AvE b it

KEREDRIETIRYIRIND Ap = I ZHEFF 3 2ERY MEHRICLY
RENESEIIERELASORBUTIATTICGTEIEYIRINS,)
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T

ExFDsimplexzk I -
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i—c =0 SZRpF—HIZ0OTE. THOE
FEEREDOXBIEITEE

8795
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HESOEIERE
INBREIFEEAZ

AFTY %o

minimize

[ ol

— 1
2 =6 T CRTE CinTin T

Chnt1 mjn+1CﬁajN—|— Cjrrr LG

subject to

aij, Tj, + -+ a5, %;, +
a2j; Tjy ‘|‘A + aoj, Tj, +

Anjy Tjy + -+ + Ang, Tj, | +

aljn—l-lmjn+1 S
A25p4+1Lgn+1 jAN

Anjny1Ljnt1 T

-+ aljmﬂfjm =

%, LBy T, T 1 TN, T,

>0
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TR ETE B RE DT HIRIF (HNET R IRE)
—Ix’ + Axr=2> =2 1Z|S/£0)EI: 'f’F’C‘iﬁ}EE%M:}&:%lIE ir_
T BHOYENERINBLEFEER,
B TIDT—FITEDEE. BTHDE
E#Dsimplex3k E-IEREDOXBLZITZEHIT 5,
maximize
2=1C1 %5 T T CnThn T Cns1Tin T T G Tiimg
subject to
A1, Tj; + - +a15, T H @1 T | + 015, | = D1
24, Tj; + 1 +|a25, Tj, + 425, 11T 41 o+ 024, L, bo
anjlle -+ .. +anjn:vjn +anjn+1xjn+1 <. —|—CLnjm£Ejm bn
Ljisee s in s Linral s Ljy, > 0
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o

Ex#Dsimplexzk 7F

TERZEDITHIRIR (CNET B E)

HIREEIEL

Ny =ax =0
AP IE RSB B DRI E

BERILETE TRES,

rp = Ag'b— A5 Anay
z=cp(Az'b— A5 AxzN) + eyEN

(HERDIE =N 0)1?*?5(
_CBA 1AN + CN )

Apxrg + Anzny = b

z — cpxp — ey =0

XER-FEEEHOSE(E A

HEEHILE

Ag =1, AN =A
12+ Ac—b An=DL A=A
AT ARZNMOBIARRETORE
~— &L= ABQZB——lezb:}aBB:—aj/:b

ANONGN

VI BT BNET RINED Z A b D,
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BRRILRDTHRIBICHIGT BsimplexRDBEHICLY REREESD,

Apxp + ANy = b

7 —cpxp — cyN = 0

simplex ROEHIEELZHEFEELHR—2T DORXIIIHL 2 H

T AEDICRIRT HEHNEIEINS,

/. TDWRIETIRLETED T DIEY xn DRI An ZKDB7=DIC

Ag = I Z#FE DOERY NSO ERINS,

CNETERNR

NET BN ETIIRDITHRIBRIMLVCTHOEITEFET . RUICE
Apxrp + AN = b

z — cng — cﬁwN =0

E-FEEZHODEAREL A P AN IFEHOBEREZTICHKWA S
EDRBATIINORDHDEDET D, )
ZDBAET A DN ERITHILLEH DRI ERIFTIRISRDETET
g = Ag'b — Ag' Anan

z=cpAg b+ (cf — cg AR An)xN

KED,
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minimize

Z:CTCC

subject to

Ax > b
x>0

eI

a2
ao9

maximize
w = bTy
subject to
Aty <e
y=>0

TS ] e

(an a1
ai12 a2

()
\y;)

\ a]_m a2m .« e




TS e e

minimize
2 =0C1T1+C2Z2+ -+ CpTm

subject to
a1121 + a1222 + -+ - + A1 Ty > 01

a21L1 + ao9xs + -+ - + A9mTm > bo

Anl1d1q + An2X2 + -+ AnmLm 2 bn

L1, L2y ey Ty >0

F B8

n 1T m ADFREITIE m BEDEE,
n@YDEIHRANSLBERE

maximize
w = byyy + bay2 + -+ + bpyn

subject to
a11y1 + a21y2 + - + an1yYn < C1

a12y1 + a29y2 + -+ - + oY < Co2

A1mlY1 + A2mY2 + -+ AnmYn S Cm

Yi1,Y2y .- -y Yn > 0

XU ] 22
(v [
Y2 C2
Y= : €= :
\ v / \ em /

m 1T n B DZREITIE n B DEEL,
m 1BY DFEIHI NS4S I BB
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minimize

2 =C1T1 + C2xg + -

subject to

ai1r1 + a12x2 + - -
a21r1 + 22T + - - -

Ap1T1 + Ap2Zo + - - -

’ ‘|_ CmITm

+ A1mLm Z bl
+ a2mTm > b2

+ QpmTm > by

maximize
w = byyy + bay2 + -+ + bpyn

subject to
a11y1 + a21y2 + - + an1yYn < C1

a12y1 + a29y2 + -+ - + oY < Co2

A1mlY1 + A2mY2 + -+ AnmYn S Cm
Yi1,Y2y .- -y Yn > 0

L1, L2y ey Ty >0
F B8

minimize
2z =4x1 + 49 + 23
subject to

201 +2x9 —-4x3 > 2
211 +2x3 > 1
—x1 +4xo —x3 > 1

L1y,L2,X3 2 0

3t ] R
maximize
w = 2y1 + Y2 + Y3
subject to
21 +2y2  —ys3 < 4
211 +4ys < 4
—4y1 +2y2  —yz < 1

Y1,Y2,y3 > 0




TS e e

maximize

2z = —4x1 —4x9 — 23

subject to

—235‘1 —2332 —}—4333

—2515‘1 —233‘3
r1 —4xo +3

VARVANRVAN

L1,XL2,X3 Z O

T tlﬁ'%‘-@ﬁ:ﬁ EE\:ﬁ@y&ﬁFnﬁ%_\

¥ [EI%E
minimize
2z =4x1 + 49 + 23
subject to
2r1 +2xo —4dxs > 2
211 +2x3 > 1
—xr1 +4res —wx3 = 1

L1y,L2,X3 2 0

minimize
w = —2Y1 — Y2 — Y3
subject to
—2y1 —2y2  +ys > A4
—211 —4dys > —4
dy; —2y2  +ys > —1
Y1,y2,y3 = 0
T EREIFDMRE
3t ] R
maximize
w = 2y + Y2 + Y3
subject to
217 +2y2 -y < 4
211 +4ys < 4
—4y +29y- —ys < 1

Y1,Y2,y3 > 0




maximize

—Z:—CTCC

subject to
—Ax<-b
x>0

W A
ﬁ%@ﬁ%

minimize
Z = CTCIJ

subject to
Ax > b

x>0

FEE

minimize
—w=—-b"y
subject to

—Aly>—c
y=>0

¥ B8

RS DS

maximize
w=>b"y

subject to
Aty <e
y=>0

U ] e
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ZFLITNE. REETHD,
32,3y > 0st. Az > b ATy <c,c'z=0by
— Va,Yy > 0,c'z >cle,by>bly

Ffo.—

minimize

maximize
r=c'x w=by
subject to subject to
Az >b | Al'y<e
x>0 y>0
FH&E e 22

AICERBESEISAFEEITNIX. £ —AICHRBEENFEEL,
REENS 25N ADBEEMEIFELL,
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5% AL, i

R DERT ST B R D WU i 2 5K 8D KA SE & N T
INZRE RERDOSZA5mMEDBNERENFLVNS
EFERR LTI,

maximize minimize

2 =1+ T2 w = 2y1 + 2y9

subject to subject to

r1 +2x9 <2 1 T2y = 1
201 +x2 <2 2y ty2 =2 1
xry,x2 =0 Y1,y2 = 0
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