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R IZ &1 &
o ¥RFZETIEIE Linear Programming, LP
- BHEDETIVIE

— H B - ﬁﬁ]%:;u‘éﬁailj\ < H BB %4 objective function
L Rk RERE ()BT A
x#I:l . Ehfmﬁﬁ%zlﬁf-?— #4954 constraints
- EH2. ITHEOHFMEXHRBETT
3 -EEILIER JE B &4 nonnegativity
o 5 RN
K EERTE #=| 50 80 60 70 40
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minimize

3 Xgp + 2 Xgg + 4 Xge + 5 Xgp + 8 X B BB %4 objective function

+5 Xpa + 6 Xgg + 5 X + 3 Xep + 2 Xkg
+ 7 Xyat 3 Xgg + 1 Xy + 2 Xyp + 3 Xy

subject to

Xgp + Xga + Xpya =50 < HI#I5{& constraints

Xgp T Xgg + Xgc + Xgp + Xgg <= 120

JE B 1 nonnegativity
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120 HHEE(S) 3 2 4
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¢ FDﬁFEODL:EUIZ 130 H&aK 5 6 5
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Mminimize :

3 Xspt 2 Xgg+ 4 Xgo + 5 Xgp + 8 Xge H BIRE %X objective function

+5 Xpa + 6 Xgg + 5 X + 3 Xep + 2 Xkg
+ 7 Xyat 3 Xgg + 1 Xy + 2 Xyp + 3 Xy

su bject to
| Xsp + Xga + Xgp =50 Hl #9544 constraints

Xsg + Xkg + Xyg = 80

Xsc + Xkc + Xy =60

Xsp + Xkp + Xpp = 70

Xsg + Xkg + Xye =40

Xsp +Xsg + Xgc + Xgp + Xgg <= 120

Xea + Xk + Xke + Xkp + Xkg <= 130
Xpa * Xppg + Xpuc + Xpp + Xpye <= 70
end JE B £ nonnegativity
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e gurobi

e cplex

* Xpress

e SCIP

* |p solve

e GLPK

e Excel solver

* etc.

(Zonghao Gu, Edward Rothberg, Robert Bixby)
(IBM ILOG CPLEX)

(FICO, MSI)

(ZIB, Solving Constraint Integer Programs)

(Gnu Linear Programming Kit)
(Microsoft)

— P74 )L (5l : ex.lp) Z & H1A A TaxaE 1k !
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Xwin8: E Fwinv— 2 TEY)yo->Mavwo Rk 7Oy Tk

V4 § :f Xwin7: E Fwint—o->1FXTOTOT5SL1>T7oEY1) 1>
%7? ﬂ:ﬁ IZI-I-EI > A< R JOVTh &7 5
> exp’ Z7AILDMREFESN TS TA LA

T ~BE(BITIEYRSATD LPTHILE)
* gu robi Ex:lﬁ'“: (ﬁﬁF (cd = change directory)
\ .) -~ > 3 . E

Y:->cd LP [Enter] /> gurobi’aA< >~ Tgurobi Z#C&19 %

Y:¥LP>gurobi [Enter]  [@==zoor o

a=—rows, 1D colunns and 30 nonzeros

LP7 A JLEEIA
gurobi> m=read(“ex.Ip”)

v columns, 30 nonzeros

Fr|n|1| IrH[ DIHl IrHr

BiE1L (R<) | |
gurobi> m.optimize()
FED TR
gurobi> m.printAttr(‘X’)
gurobi> m.ObjVal

gurchi> [m.Ubiva




%i ﬁ; E_I_ E : i CPLEX> | read ex. Ip
— Froblem "ex.lp™ read.
"7 / n I—I / Fead time = 0.00 sec. (0.00 ticks)
ﬁf’ﬁfzg P a = display problem all
\E‘ﬁ 7 obi: 3 xSh + 2 xSB+ 4 xS0+ 5 xS0+ 8 wSE + 5 A + B KB + 5 <KD+ 3 kD
® IeX zﬁl 1t(ﬁq;< | + 2 wKE + 7 wHE + 3 xHE + HC + 2 xHD + 3 HE
: il + HA,
Y:>cd LP [Enter] g
: KD + =HD
: «HE + «HE
Y¥LP>cpIex [Enter] : XSB + x3C + xAD + x5E <= 120
: KB + il + KD + xKE <= 130
*HE + =HC + «HD + =HE <= 70

LP77~()LEJ-T.5_

A wvariables are »= (1.

CPLEX> | opt

CPLEX> read ex_lp Tried dggregator 1 Time.

Mo LF presclve or agzzregator reductions.
Presolve time = -0.00 zec. (0.01 ticks)

Fl:ﬁ%d)i%ﬁ‘ [teration log . . .
[teration: 1 Dual chiective = 160, 000000

CPLEX>dp a Dual simplex - Optinal: Objective = 6.7000000000e+002

Solution time = 0.00 sec. Iterations = 7 (0)
Deterministic time = 0,07 ticks (13.28 ticks/zec)

mxaE b (7<) CPLEX> |d 50 v - = display solution variables
' Variable MName Solution Yalue
CPLEX> opt (S 40000000

x5B &0. 000000
<A, 10000000

. _ D 60000000
BED R WKE 40000000
G 80000000

»HD 10. 000000
CPLEX> d SO V - Al other variables in the ranze 1-1% are 0.
CPLEX>
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Optimal objective | 6.7

EE = ¢ gurobi> m.printAttrt==
X8 B
= 570 = 6.7 x 107 |KEESE

gurobi iz
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Oual simelex - Oetimal:

BAERNRE manV SRR e

CPLEX> d 50 v -

Variable Name

670 =6.7 X 10?

a8 fif + B fIE 0D &Fiff - #R5LE)

v TEOHE=E
vV BEDEES
vV TiGhbBEE~NELET1EA
BlE T ADITHh M BEHEIRR

== 50 80 60 70 40

A (S) 2 4 5 38

., 3
MAK 5 6 5 3 2
70 mosH) 7 3 1 2 3
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o FRFZETIELE

BHDOFX - FFATHERoNDRIEZHHI (—XFF) DHLET,
iz D B RS & XL (F=ld&/ME) T 5

o (RICETIBIRIREZAEST=6D D F75F % algorithm

— BE{KiE simplex method, G.B.Dantzig(1947)
— N R interior point method, N.Karmarkar (1984)

— (FBH{AE ellipsoid method, Yudin, A.S.Nemirovskii(1976),
Khachiyan(1979))

« BE
— FFERE, WxIfERE primal problem, dual problem

— WEIE, FA#EEEIE duality theorem, complementarity slackness
theorem

— FXESHT sensitivity analysis
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| S EiE Fﬁﬁ/?r %] BEBHE (1987)
| BEH - S5 -H:E [ x#E{biE] 5KEE

%Iﬂ

(1994)

FEAA - ﬁ* IEAD MEaEqbik) 3k

vl D W N

a"~“/|~'7 DETILAHTI (44
— [FBE{EET LT (5EA)
- TBERRERFI(61A)

— etc.

H ki (2002)

i&%m‘ﬁ& (R etEEDOER LA BIEZE]E (2012)
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