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a2 AE
P={zeR"0<z;<1 Vie{l1,2,...,n}}

_ {Ze c R"™ IC{1,2,...,n}}
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HDERAESV CR* EBEXRTNLUES RCR* A
FIEL T, RHERIL

P = conv(V') 4 cone(R)
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3 A T
FIVERAEHZ (standard form)

minimize clx

subjectto Ax = b,
x>0

/il OF
e x € R" (IEEX

REREBER (canonical form)

minimize clzx

subjectto Ax > b,
x>0

e AcR™", beR™, ccR"(ITEE
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FIVERAEHZ (standard form)

minimize clx

subjectto Ax = b,
x>0

/il OF
e x € R" (IEEX

REEARER (canonical form)

minimize clzx

subjectto Ax > b,
x>0

e AcR™", beR™, ccR"(ITEE
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minimize clx

subjectto Ax = b,
x>0
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FIUVEEEH (standard form) —» Bl DExE1 L RERE
minimize c'x maximize bly
subjectto Ax = b, subjectto Aly <e¢
x>0
JzIz U,

- x € R" (IEEX y c R™ (IEEX
e AcR™", beR™, ccR"(ITEE
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FIUVEEEH (standard form) —» Bl DExE1 L RERE
minimize c'x maximize bly
subjectto Ax = b, subjectto Aly <e¢
x>0
F %8 (primal) AT el R (dual)
x . EZZEN (primal variable) y : XX ZEX (dual variable)

T | KA Fuﬁiﬁﬁﬁﬂ%f@ Gl

==

- x € R" (IEEX y c R™ (IEEX
e AcR™", beR™, ccR"(ITEE
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minimize ¢l

subjectto Ax > b,

x>0
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e x € R" (IEEX
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ANEFEEEEHZ (canonical form)y—» Bl DB/ L REIRE
minimize c'x maximize bly
subjectto Ax > b, subjectto Aly <e¢,
x >0 y >0
zIz U,

- x € R" (IEEX y c R™ (IEEX
e AcR™", beR™, ccR"(ITEE
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ANEFEEEEHZ (canonical form)y—» Bl DB/ L REIRE
minimize c'x maximize bly
subjectto Ax > b, subjectto Aly <e¢,
x>0 y=>0
F %8 (primal) AT el R (dual)

y : XX ZEX (dual variable)

: 5&5{‘1 Fl:ﬁ EE; E%??HZET@ Fl:ﬁ EE;

x . EZZEN (primal variable)
x
zIz U,
- x € R" (IEEX y c R™ (IEEX
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minimize 2x1 — 39

subject to —x1 — 229 > —2,
—I1 2 _17

L1 Z 07

L9 Z O

T2 A A7 211 — 319 = —3
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== Fll:ﬁ ;EéE ;X ;(‘:I- ﬁ:ﬁ ITEI'!_E
minimize 2x1 — 39 maximize —2y; — Yo

subject to —x1 — 229 > —2, subject to —y1 — yo < 2,

—JX1 2 _17 —291 S _37
L1 Z 07 U Z 07
x2 > 0 y2 > 0
T2 A 201 — 319 = —3
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== Fll:ﬁ ;EéE ;X ;(‘:I- ﬁ:ﬁ ITEI'!_E
minimize 2x1 — 39 maximize —2y; — Yo

subject to —x1 — 229 > —2, subject to —y1 — yo < 2,

—I1 2 _17 —291 S _37
T = O, Y1 > 07
xo > 0 Yz = 0
372 A ’,/,’/ 2:1/’1 —_ 3:1:2 J— —3 y2 A
\ O .)< - U1
\ / L 201 — Y2 = -3
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T8 (FIEER) P i) e
minimize c'x maximize bly
subjectto Ax = b, subjectto Aty <c
x>0

HE 55T EIE (weak duality theorem)
FRIREDTERE ¢, PXIBEREOFER v (XU T

RERIER (231 U T EREICHT
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T8 (FIEER) P i) e
minimize c'x maximize bly
subjectto Ax = b, subjectto Aty <c
x>0

HE 55T EIE (weak duality theorem)
FRIREDTERE ¢, PXIBEREOFER v (XU T

bly <c'z

SEEA bly = (Az)ly =ztAly <zle=c'z

AEREER (O U CEBRERICAKIL
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T8 (FIEER) P i) e
minimize c'x maximize bly
subjectto Ax = b, subjectto Aty <c
x>0

HE 55T EIE (weak duality theorem)
FRIREDTERE ¢, PXIBEREOFER v (XU T

>
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T8 (FIEER) P i) e
minimize c'x maximize bly
subjectto Ax = b, subjectto Aty <c
x>0

HE 55T EIE (weak duality theorem)
FRIREDTERE ¢, PXIBEREOFER v (XU T

X feleE 0D B Y B &UYiE + RO E I EZUE

_

BHEYREEDED S 3 1E
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FElrE (FRER)

minimize c¢Cc &

=

subjectto Ax = b,
x>0

HE 55T EIE (weak duality theorem)
] Fﬂﬁ%@uq: ﬁq: I, RX;(:I-FDﬁIELEO)uq:‘@ﬁq: Yy (L_;(:I- LC

A fel e

34/57

maximize bly

subjectto Aty <c

bly <c'z
ﬂXianﬁIEégd)H_ 1@1 _Fnﬁﬂeﬁd)ﬂaﬁi@“ﬁ
PAiEOCBESE  J  ERIEOBMBIRE

_
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T8 (FIEER) P i) e
minimize c'x maximize bly
subjectto Ax = b, subjectto Aty <c
x>0

H5 58O TEIR (strong duality theorem)
FRIEEIGEEN E B (ICFRfEZED =

FREIREDRER ¢*, XX EDERERR y* HMFE U T,
bTy* — CTQZ*

T ] e D BB FEEOREE

I R SE D B B B 20 iE \\// RIS E M REAIE
| |
EHIRIEDEL D S B

AEREER (O U CEBRERICAKIL
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R TR
minimize c'x BN JEFFE (infeasible) & (&
subjectto Ax >b, FEEMNMFELRAVNCE
x>0
minimize Iq1 — Io To A

subject to —x1 — 29 > 1, \
r1 > 0, = 21
L9 Z 0 Y

FEETEIMRAZETEHIRIRE(C, SEfFIFE LR
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N ‘71%;’;‘; 2
AEEEER BIME)
minimize clx et IEBFR (unbounded) & (&
subjectto Ax > b, HREZEZER(C/NE<T D
220 aemosihez e

minimize —I1 — To Lo

subjectto —x1 + 2 > —1, /

I

131207
$220

\\\ >
O / \\\\ lel

—X1 — L9 — —2

SRRz ETIEIRIRE(C, AR (EFE LR
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minimize C I

subjectto Ax > b,

x >0
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(E8=/J\Mb)
sigEH FEBFTF (unbounded) & (&

HREIEZER(C/NE=<TD
uq: ﬁ¢0)§|J73\355¢_ Cl:

SR TH, REFHEHNFREIDCEETHD

minimize x4

+ T2

subjectto —x1 + 2 >

33120
ZL”QZO

To A\
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" >
O / 11
N x1+x2 =0
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At sl RE 0D B Y B 45 il \\// 3
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3 A T
FIVERAEHZ (standard form)

minimize clx

subjectto Ax = b,
x>0

/il OF
e x € R" (IEEX

REREBER (canonical form)

minimize clzx

subjectto Ax > b,
x>0

e AcR™", beR™, ccR"(ITEE
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« B EE
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3 A T
FIVERAEHZ (standard form)

minimize clx

subjectto Ax = b,
x>0

/il OF
e x € R" (IEEX

REEARER (canonical form)

minimize clzx

subjectto Ax > b,
x>0

e AcR™", beR™, ccR"(ITEE
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(fundamental theorem of linear programming)
45 . BRAZETEIEDERTEE
FIVRER/ AEFTRER ORRRZETIE el (X

mEfEa 5 OIRB5 (S,
ST AR DIER & 73 D B & 15 D

CDsEFR CEEBAIE LR i i B AR
i) A
minimize —x1 — 2%
subject to —x1 — 2x9 > —2,
— Z _17
L] 2 Oa
> i) Z 0
O I1
% < DB bV ) L) \— (R s TR ICH U CinR BT 5 X D



(E3) TEROITE : S
minimize cTw q; AE:HZ,

/

subjectto Ax = b,

x >0 P=

\

TN PDER = Ax=0>b (rank(A) BDITHHRAZIEIT)
= n — rank(A) BDORF i (CHULT, z; =0

ULIeho T, ROKXDICIERZRFETCED
1. T, =0 &£ 9D n —rank(A) EDRF
2. D DIRZFE i (CDWT, 7; [ Az = b ZAEWLWTRD D
3. iR CETlexz VT > 0 milmlc I h\iEsR 9

LR, m =rank(A) ARFE

\\\

i RDD

/
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minimize 2x1 — 39

subject to —x1 — 229 > —2,
—I1 Z _17

331207
xQZO

45/57
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minimize 2x7 — 39 minimize 2x7 — 3Z9

subject to —x1 — 229 > —2, subjectto —x1 — 2x9 — 51 = —2,
— I Z —1, —XL1 — SS9 — —1,

X1 Z 07 X1 Z O?

ro > 0 Ty > 0,

S1 2 07

S9 Z 0

To A\ -
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