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>>> 1psolve(’add_constraint’, 1lp, [0, 78.26, 0, 2.9], GE, 92.3)

GE 1%, /£l >=HILE &, /50 <=4l
>>> 1psolve(’set_lowbo’,1p,1,28.6) 1%, WMDEH x1 12D\ T, x1>=28.6
>>>1psolve(’set_upbo’,1p,4,48.98) &, 4 HFHDEH x4 12D\ T x4<=49.8

>>> ret lpsolve(’set_row_name’, 1lp, 3, ’LASTROW’)

>>> ret = lpsolve(’set_col_name’, 1lp, 3, ’COLTHREE’)

13T F 723542 DT 5.
print lpsolve(’get_mat’, 1lp, 1, 2)
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>>> 1lpsolve(’solve’, 1p)

oL

>>> print lpsolve(’get_objective’, 1p)

31.7827586207

>>> print lpsolve(’get_variables’, 1p) [0]
[28.600000000000001, 0.0, 0.0, 31.827586206896552]

>>> print lpsolve(’get_constraints’, 1p) [0]
[92.299999999999997, 6.863999999999999, 391.2928275862069]
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>>1psolve(’add_constraint’,lp, [0.24,0,11.31,0]1,1,14.8);
al 23 A FRIOEHTH 256

>> lpsolve(’add_constraint’,lp,al,1,14.8)

EIRETE 5. 2R 2hbins & Ei3
>>1psolve(’add_constraint’,1lp, [[1,2,3],[4,5,611)

THH, 7L, [1,2,3] EmHIDITT, [4,5,6] 132 HHDIT
BBERTH D I ERIEET 210, BRI EICHEET M, X7 LT EDOTRET 2 HENH 5.

>>> lpsolve(’set_int’,lp, [must_be_int])..

LU, X7 PV [must_be_int] IZE EFNDRTFOLEEDEERERE 72 5.
TIRARZIEET 210, 72 2E

ret = lpsolve(’set_upbo’, lp, [Infinite, Infinite, Infinite, 48.98])
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>>> 1p = lpsolve(’make_lp’, 0, 4)

>>> 1psolve(’set_verbose’, 1p, IMPORTANT)

>>> ret = lpsolve(’set_obj_fn’, 1lp, [1, 3, 6.24, 0.1])

>>> ret = lpsolve(’add_constraint’, lp, [0, 78.26, 0, 2.9], GE, 92.3)

>>> ret = lpsolve(’add_constraint’, 1lp, [0.24, 0, 11.31, 0], LE, 14.8)

>>> ret = lpsolve(’add_constraint’, lp, [12.68, 0, 0.08, 0.9], GE, 4)

>>> ret = lpsolve(’set_lowbo’, lp, [28.6, 0, 0, 18])

>>> ret = lpsolve(’set_upbo’, 1lp, [Infinite, Infinite, Infinite, 48.98])
>>> ret = lpsolve(’set_col_name’, lp, [’COLONE’, ’COLTWO’, ’COLTHREE’, ’COLFOUR’])
>>> ret = lpsolve(’set_row_name’, lp, [’THISROW’, ’THATROW’, ’LASTROW’])
>>> ret = lpsolve(’write_lp’, 1lp, ’a.lp’)

>>> print lpsolve(’get_mat’, 1lp) [0]

[(0.0, 78.26, 0.0, 2.9], [0.24, 0.0, 11.31, 0.0], [12.68, 0.0, 0.08, 0.9]]

>>> A = array(lpsolve(’get_mat’, 1lp)[0])
>>> A
array([[ 0. , 78.26, 0. , 2.9 1],



[ 0.24, 0. , 11.31, 0. 1,

[ 12.68, 0. , 0.08, 0.91D
>>> X = array(lpsolve(’get_variables’, 1lp)[0])
>>> X

array([ 28.6 , 0. , 0. , 31.82758621])
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>>> A
array([[ 0. , 78.26, 0. , 2.91,
[ 0.24, o. , 11.31, 0. 1,
[ 12.68, 0. , 0.08, 0.9 1D
>>> X
array([ 28.6 s 0. s 0. , 31.82758621]1)

>>> matrix(A)*matrix(X) .transpose()
matrix([[ 92.3 1,

[ 6.864 1,

[ 391.29282759]1])
>>>
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>>> ret = lpsolve(’set_constr_type’, lp, [’LE’, ’EQ’, ’GE’1);
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[obj,x,duals]=1p_solve(f,a,b,e,vlb,vub,xint,scalemode,keep)
12X 2T, MILP 2f# 223 T& %, Ipsolve Dv =2 7L TiE, UTOEMEESH5N1DS,

max v = f2*x
a*xx <> b
vlb <= x <= vub

x(int) are integer

VAR

f: n RoLR7 bv, HIBEDORE

a: m x n NIIH,

b: m RIGR 7 b, Ax=b D4

e: m AERDOEREZED D m RIGR7 M.



e ¢(i) = —1 — Less Than,
e ¢(i) = 0 — Equals
e ¢(i) = 1 — Greater Than

vib: FBR%Z KT n KouR 7 bv. EWT 2020841, 0

vub: EfR%Z# T n XouX 7 b

xint: BEEBDO R MV, ZREL, AWKA]

scalemode: B, A7 —IVDE—FEZED S

keep: BV H LI Ip ZIREL TEADEI D7 77, AML7-06, Lp 3075 LICiHI N5 (deleted
)

g

obj: HiEfE

x: FpeibafiE

duals: BOf FiE D e fig:

51

max: -x1 + 2 x2;
Cl: 2x1 + x2 < 5;
-4 x1 + 4x2 < 5;

int x2, x1;
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>>> from lp_solve import *

>>> [obj, x, duals] = 1lp_solve([-1, 2], [[2, 1], [-4, 411, [5, 5], [-1, -1], None, Nome, [1, 2])
>>> print obj

3.0

>>> print x

[1.0, 2.0]

EE O T L

>>> f=[-1,2]

>>> a=[[2,1], [-4,4]]
>>> b=[5,5]

>>> e=[-1,-1]

>>> xint=[1,2]

>>> [obj,x,duals]=1p_solve(f,a,b,e,None,None,xint)



>>> obj
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>>> from lp_maker import *

>>> 1p = lp_maker([-1, 2], [[2, 1], [-4, 4]], [5, 5],

>>> 1p
% i THE A 2135124,

>>> 1lpsolve(’solve’, 1p)
OL

[_1)

>>> 1psolve(’get_objective’, 1lp)
P g J P

3.0

>>> 1psolve(’get_variables’, 1lp) [0]

[1.0, 2.0]
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>>> 1psolve(’delete_1p’,1p)
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>>> A=numpy.random.randn(5,5)

>>> b=numpy.array (range(1,6))
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>>> from numpy import linalg

>>> linalg.solve(A,b)



ET5E, BIEAHRER Ax=b D x M55 3%,
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>>> C=numpy .random.randn(len(N),len(N))+10

E3dUL, |N| x |N|DfTdlafsis. N L7ziFdud, C=C+C.transpose() ZiBM. C i, #HDIZ
I IBHHHRTITNUL,

>>> C=numpy.ones( (len(N),len(N)),dtype=int)
>>> b=numpy .random.random( (len(N),len(N)) )
>>> b*=100 //100 IFEFRDBEYEELH

>>> C+=b

>>> C=C+C.transpose()
UL, COUERIRELKICL S, |K| D |N| x |N| T2z 50 L2051k,

>>> c=range(3)
>>> for k in K:

c[k] = numpy.random.rand(len(N),len(N))
H B, BHDIZH) XTI,

>>> c=range(3)
>>> for k in K:
c[k] = numpy.ones( (len(N),len(N)),dtype=int )
b=numpy .random.random( (len(N),len(N)) )
bx=5
clk]l+=b
c[k]=c[k]+c[k].transpose()

LUk, INT, k=110 T % 2 x 201750 F = ()i j)ea 1, c[k]| TPV RATES.
drl %6 bTEn ZRIDA Ty 7 A (1), k2 2FHDOA Ty 7 A (F) £ LT, RDLkH Ik
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>>> d=numpy.zeros( len(N)*len(K)) .reshape(len(N),len(X))
Iz, 115 LSk T,
>>> mat_d = numpy.matrix(d)

Y55, 29T 2L, N x K| 0fffls LSRAS, EAE (2 1) RODOERIE,

>>> mat_d[2,1]
0.0

TTESL, (1, 2) Baicfiz AT 51ciE



>>> mat_d[1,2]
0.0
>>> mat_d[1,2]=10

>>> mat_d

matrix([[ 0., 0., 0.],
[ 0., 0., 10.11)

>>>
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>>> mat_d[0,:]
>>> mat_d[:,0]

LT kv, MATLAB £ B84 UE. df 13 |N| x |K| Dfifle LTEZ 2 LT3, 2D, fi28n i,
IS kcxisd 5, wE, K=1{1,2,3}, N ={1,2,3,4} £ T3, &MEOHLAKEZEYLYICEDT, d& %
DTFDO LI ICHEET 2. Jaico, d OEEFHE D, mat.d i, |N|x |K| DfidlEks.

>>>mat_d[0,0]=-20 //@miE 1 DIHRIE n=1
>>>mat_d[2,0]=20 //m#E 1 DR n=3
>>>mat_d[1,1]=-10 //Mm¥E 2 DI/RIE n=2,
>>>mat_d[3,1]1=10 //m#E 2 DAL n=4
>>>mat_d[0,2]=-15 //fm#E 3 DERIE n=1
>>>mat_d[2,2]=15 //mi&E 3 DI&IE n=3

B 547512 2EAER L TH S Ip 22K 2D TR AT, BENICHIFIEFIZEML 2 0WEEbH 5.,
CDEIREE, DEETLP 22K 270D0FHIZUTOLEED

>>> m=2; //1T (FIHRDE)
>>> n=0; //F (EHDE)
>>> 1p=lpsolve(’make_lp’,2,0);

ET5E, BOFIRIK 2 KT, BEOENP0D LP BXEHINS.

>>> coef=[1,2,3]

>>> lpsolve(’add_column’,lp,coef)

ZFEITT L E, BED1OBMEINSE, 22T, SEHDIIEE LTEZASEX7 M coef 13, coef0] 23, #i
L <A 2258 D HINBIE T DLREL, coef[l] 2% 1 T HOHIKIATOH L MR 2EEDEREL, coef[2] 252 F
HoOMFRTOH L AMAZEBOREE H DT, ZOFEORIuH, [HNROE +1] TRFIUE, =7—
27 %.
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>>> lp=lpsolve(’make_lp’,2,0)



>>> 1lpsolve(’write_lp’,lp,’a.lp’)
>>> lpsolve(’add_column’,lp,coef)
>>> 1lpsolve(’add_column’,lp,coef?2)
>>> 1lpsolve(’add_constraint’,lp, [1,2],GE,5)
>>> 1lpsolve(’write_lp’,1lp,’a.lp’)
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/* Objective function */

min: +C1 +0.1 C2;

/* Constraints */
+2 C1 +0.2 C2 <= 0;
+3 C1 +0.3 C2 <= 0;
+Cl1 +2 C2 >= b;

INSOFHEOP->T, S 7 v —MEEERT S, 9, L) 2ERT 2.

>>>tc={}
>>>1p=lpsolve(’make_lp’,1,0)
>>>coef=[0,0] //[BMEHTOREY, F—HHATORE]
>>>for k in K:
for i in N:
for j in N:
lpsolve(’add_column’,lp, [numpy.matrix(c[k]) [i,j],0])
// BREHTOREIE c_{ij} "k, B—HHRTOREE 0
tc.update((k,1i,j) :icntl})
>>>icnt=1
>>>for k in K:
for i in N:
for j in N:
lpsolve(’set_col_name’,lp,icnt,’COL"’+str(k)+’_(’+str(i)+’, +str(j)+’)’)

icnt=icnt+1

INT, Bl BERS NI BT, o PAEFICEN S N LED 2 MAT DT, Python OFEE
TIZSH te TROBZFRER L TR <. ZHuc kD, te[(kij)] T, B of, IHRHOLE DY 2. B,
add_column OEITRFICHE =G HORT PV ZIBET S EIAT, ke KITNT 2 (i,7) RaTiE, UTDL—
TTHICT 72 A5 ETES I 2L

>>> for k in K:
for i in N:
for j in N:

numpy .matrix(c[k]) [i,j]
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>>> tcnt=lpsolve(’get_Ncolumns’,1lp)
>>> for i in N:
for j in N:
atmp=numpy .zeros (tcnt)
for k in K:
atmp[ tcl(k,i,j)]-1 1=1
lpsolve(’add_constraint’,lp,list(atmp),LE,C[i,j])
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>>> for k in K:
for n in N:
atmp=numpy .zeros (tcnt)
for j in N:
if nl=j:

atmp[tc[(k,n,j)]-1]1=-
atmp[tc[(k,j,n)]-11=1

lpsolve(’add_constraint’,lp,list(atmp) ,EQ,mad_d[n,k])

Wl k€ K offo&iE, df »5HETE 2. BN, max,en dE =di. df %,

>>>d=numpy . zeros (len(N) *len(K) .reshapse (len(N),len(X))
>>>mat_d=numpy.matrix(d)

>>>mat_d[0,0]=-10

>>>mat_d[1,0]=10

>>>mat_d[0,0]=20



>>>mat_d[1,0]=-20
>>>mat_d[0,0]=-15
>>>mat_d[1,0]=15
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>>>g=numpy . zeros (len(K))
>>>t_max=-1
>>>for k in K:
t_max=-1
for i in N:
if mat_d[i,k]>t_max:
t_max=mat_d[i,k]
q[k]=t_max

INT, qk| R dp ZRL TS, ShEHVIUE, ZROEHOHKE, DT TERT2IENTES

>>> for k in K:
for i in N:
for j in N:

1psolve(’set_bounds’,1p,tc[(k,i,j)],0,qlk])
CZEFCCHEMNERTE L, BB
>>> 1psolve(’solve’,1p)
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