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Linear Programming Example with scipy.optimize.linprog

This notebook demonstrates solving a linear programming (LP) problem using
scipy.optimize.linprog. In LP, we maximize or minimize a linear objective function subject to

inequality constraints.

Problem Setup

We want to maximize the objective function:
z=1x1 + 2x9 + 3x3
subject to the following constraints:

1 +x2 + 3 < 12,
2.’131 + X2 + 3.’133 S 18,

with non-negativity bounds:

L1,L2,T3 Z 0.

Code Explanation

1. Objective Function Coefficients: We define obj = [-1, -2, -3] since linprog minimizes by
default, and maximizing ( z ) is equivalent to minimizing —z.

2. Constraints: The left-hand side matrix lhs represents the coefficients of &1, 2, and x3 in
the inequalities, and rhs is the vector of upper bounds for each inequality.

3. Bounds: We set each variable to be non-negative.

Solution

After setting up the parameters, we call 1inprog() to solve the LP problem and display the
optimization results.

MNapadetypa MNpappikoL MNMpoypappatiopyoL Ye Tnv

v

scipy.optimize.linprog

Ebw deixvoupe nwg va Abooupe €va pdBANUA YPARHLKOU Ttpoypappatiopou (LP)
XPNOLUOTIOLWVTAG TNV scipy.optimize.linprog. ZTOV YPAUULKO TIPOYPAUHATIONO, ETUSLWKOLUE
TN YeyLloTomoinon ) EAaXLOTONoINoN YLag YPAHHLKIG AVTLKELMEVLKIIG CUVAPTNGNG UTIO
VOULLILKOUC AVLGOTLKOUC TIENLONLOLIOUC.

1of 4 11/2/24, 6:50 PM



lab4_optimization.ipynb - Colab https://colab.research.google.com/drive/106gxD-rVk_GWsd3...

Optlopog MpoBARuatog
O€AOUE VA HEYLOTOTIOL)COVHE TNV AVTIKELYEVLIKT cuvdApTNON:
z=1x1 + 2x9 + 3x3
LTIO TOUG €ENG TEPLOPLOPOUG:
T + @2 + x3 < 12,
2x1 + xo + 33 < 18,
HE HETABANTEG HE KN APVNTLKEG TIPEG:

L1,T2,T3 Z 0.

Ene€nynon Kwdika

1. ZuvteAeOTEG AVTIKELPEVIKNG Zuvaptnong: OpiZouvpe obj = [-1, -2, -3] eneldn to
linprog €AaXLOTOTIOLEL, KAL N JEYLOTOTIONON TOL 2 €lval Llooduvapn Pe TNV
g\ayLoTomoinon Tov —2z.

2. Neplopiopoi: O Tivakag otnv aplotepr MAELPA lhs TEEPLYPAPEL TOUG CUVTENECTEG TWV
T1, T2 KAl T3 OTIG AVIOOTNTEG, KAl To rhs €ival To dlavuopa pe Ta dvw opla yia kabe
aviootnTa.

3. 0pLa: Opidoupe kKABe peTaBANTA va ival yn apvnTikn.

Auon

A@oU opiooupe TIG MApAPETPOLG, KaAoLpe To linprog() yia va Abooupe to poRAnua LP kat
geppavidovpe Ta anoteAeopata tng BeAtiotomnoinong.

from scipy.optimize import linprog

# Objective function coefficients for maximization problem (converted to minimization by negating)
# Objective: Maximize z = x1 + 2*x2 + 3*x3 --> linprog minimizes, so we use -z = -x1 - 2*x2 - 3*x3
obj = [-1, -2, -3]

# Left-hand side of inequality constraints (Ax < b format)
# Constraint 1: x1 + x2 + x3 < 12
# Constraint 2: 2*x1 + x2 + 3*x3 < 18

lhs = [
1, 1, 11,
[2, 1, 3]
]
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# Right-hand side of inequality constraints

rhs = [12, 18]

https://colab.research.google.com/drive/106gxD-rVk_GWsd3...

# Variable bounds (all variables must be non-negative)

bnd = [
(8, float('inf')),
(8, float('inf')),
(8, float('inf'))
]

# Solve the linear program

optimize = linprog(c=obj, A_ub=lhs, b_ub=rhs, bounds=bnd)

# Display the optimization results

optimize

message:
success:
status:
fun:

X:

nit:
lower:

upper:
eqlin:
ineqlin:

mip_node_count:
mip_dual_bound:

mip_gap

Optimization terminated

True
0
-27.0
[ ©.000e+08 9.000e+00
2
residual: [ ©.000e+00
marginals: [ 1.500e+00
residual: [ inf
marginals: [ 0.0060e+00
residual: []
marginals: []
residual: [ 0.0080e+00
marginals: [-1.500e+00

(el viNav]

.0
.0

Start coding or generate with AI.

successfully. (HiGHS Status 7: Optimal)

3.000e+00]

9.000e+00
0.000e+00

inf
0.000e+00

0.000e+00]

-5.000e-01]
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