GUROBI OPTIMIZATION
PYTHON APl TUTORIAL

Version 9.5.0

This is a follow-up to the Cplex documentation. Instead of individually going over methods,
this tutorial will cover the differences by providing the formulation of the previous examples
given using the gurobi python API. Installation and license download instructions are also
provided. For a comprehensive documentation, please refer to gurobi’'s website. There is
also a page for a list of Gurobi examples.



https://www.gurobi.com/documentation/quickstart.html
https://www.gurobi.com/documentation/9.5/examples/a_list_of_the_grb_examples.html
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Download/Installation Instructions

Firstly, gurobi could be downloaded after accepting the end user agreement from here.
Version 9.5.0 was just recently released (02.12.2021), hence for now obtaining 9.1.2 would

suffice as well.

Gurobi Optimizer - Get the Software

Gurobi Optimizer

Gurobi Optimizer is the Gurobi optimization libraries. In addition to the software, the corresponding README file contains installation instructions. Here is

fixes for each release.
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To use gurobi, first you must register to the website using your institution issued email
address and provide your credentials. After registering, you can request an academic

license.

After getting a license and downloading anaconda (a conda environment is needed for
Gurobi), three steps are followed:

1. enter grbgetkey <Licence Key> to your computer’s terminal
an example would be— grbgetkey ae36ac20-16e6-acd2-f242-4dabe765fala
You can find the key here.

(base) MacBook-Pro:~ erana$ grbgetkey %
: grbgetkey version 9.1.2,
: Contacting Gurobi license server.
file for license ID@

: License expires at the end of the day on 2022-11-28
: Saving license file...

info
info
info
info
info

: License

build v9.1.2rce

» was successfully retrieved

In which directory would you like to store the Gurobi license file?
[hit Enter to store it in /Users/eranal:

During this step, you must be connected to Bilkent’s VPN.
A prompt will ask you about where to store the downloaded license file. There are no
specifications about where to store the license, hence it is up to the user.



https://www.gurobi.com/downloads/gurobi-optimizer-eula/
https://www.gurobi.com/downloads/free-academic-license/
https://www.gurobi.com/downloads/free-academic-license/

2. Paste the following to the terminal directly
conda config --add channels http://conda.anaconda.org/gurobi
3. Paste the following to the terminal directly
conda install gurobi
(base) MacBook-Pro:~ erana$ conda install gurobi
Collecting package metadata (current_repodata.json): done
[Solving environment: done
## Package Plan ##
[ environment location: /opt/anaconda3
added / updated specs:
- gurobi
The following packages will be downloaded:

package

conda-4.10.3
gurobi-9.5.0

The following NEW packages will be INSTALLED:
gurobi gurobi/osx-64::gurobi-9.5.8-py37_0
The following packages will be UPDATED:

conda conda-forge::conda—4.9.2-py37hf985489~ ——> pkgs/main::conda-4.10.3-py37hecd8cb5_0

Proceed ([yl/n)? y

Downloading and Extracting Packages

gurobi-9.5.0 | 54.6 MB | #AHBRAHBEHBEARBEARRRRBRRBRRRBRRR SRS | 100%
conda-4.10.3 ] | BHHBEHHBEHHBHBHBHBRBRBRRE BB RRRGRHRE | 100%
Preparing transaction: done

Verifying transaction: done

Executing transaction: done

(base) MacBook-Pro:~ erana$ [I

Now you are done! You can access gurobi from any Conda base environment. Spyder
and/or Jupyter Notebooks would be fine as well as Visual Studio if you could create a virtual
Conda base to interpret the code from.


http://conda.anaconda.org/gurobi

Examples:

To get an idea of the differences between gurobi and Cplex Python APls, the examples
given in the Cplex Tutorial will be used here as well:

LP

Consider the following linear programming problem:

max 2z + xo9 + 6x3 — 4y

st. x1+ 219 +4r3 — 14 <6
21 +3x9 —x3 + 14 < 12
1+ x3+ 14 <6
n>01=1,2,3,4

Here’s an example code that can find the optimal solution and a sample output:
import gurobipy as gp

from gurobipy import GRB

.Model ()

.addVar (vtype=GRB.CONTINUOUS, name="X1")
.addvVar (vtype=GRB.CONTINUOUS, name="X2")
.addVar (vtype=GRB.CONTINUOUS, name="X3")

.addVar (vtype=GRB.CONTINUOUS, name="X4")

m.setObjective (2*X1 + X2 + 6*X3 - 4 * X4, GRB.MAXIMIZE)

m.addConstr (X1 + 2*X2 + 4*X3 - X/
m.addConstr (2*X1 + 3*X2 - 1*X3

m.addConstr (X1 + X3 + X4 <= 6)

m.optimize ()

m.printAttr ('X")

As expected, we have the same optimal value of 12 and the decision variables take the
values X1 = 6, X2 =0, X3 = O,X4 = 0 at optimality (Only non-zero solutions are shown):



(base) MacBook-Pro:Desktop erana$ /opt/anaconda3/bin/python /Users/erana/Desktop/LP_Example_Gurobi.py
Set parameter Username
Academic license - for non-commercial use only - expires 2022-11-28
Gurobi Optimizer version 9.5.0 build v9.5.0rc5 (mac64[x86])
Thread count: 4 physical cores, 8 logical processors, using up to 8 threads
Optimize a model with 3 rows, 4 columns and 11 nonzeros
Model fingerprint: ©0x92a93d38
Coefficient statistics:
Matrix range [1e+00, 4e+00]
Objective range [1e+00, 6e+00]
Bounds range [0e+00, 0e+00]
RHS range [6e+00, 1e+01]
Presolve time: 0.00s
Presolved: 3 rows, 4 columns, 11 nonzeros

Iteration Objective Primal Inf. Dual Inf.
(/] 9.0000000e+30 4.750000e+30 9.000000e+00
4 1.2000000e+01 0.000000c+00 0.000000e+00

Solved in 4 iterations and 0.00 seconds (0.00 work units)
Optimal objective 1.200000000e+01

Variable

IP

Consider the following integer programming problem:

min 9z + 13z5 + 10z3 + 84 + 8xy

s.t. 6z + 39 + 225 + 4y + Tz > 40
1 <l,zo>1,23>2,24>1,25<3
T1, T2, T3, T4, 25 > 0

T1,Ta, T3, T4, Ty INteger

Here’s an example code that can find the optimal solution and a sample output:

import gurobipy

from gurobipy im

.Model ()

.addvar (vtype=GRB.INTEGER, name="
.addVar (vtype=GRB.INTEGER, name="X2
.addVar (vtype=GRB.INTEGER, name=
.addVar (vtype=GRB.INTEGER, name="X4

.addvar (vtype=GRB.INTEGER, name="

m.setObjective (9*X1 + 13*X2 + 10*X3 + 8*X4 + 8*X5, GRB.MINIMIZE)

m.addConstr (6*X1 +

m.addConstr (X1 <= 1)




.addConstr (X2
.addConstr (X3

.addConstr (X4

.addConstr (X5

m.printAttr ('X")

Again as expected, once we run the code, we get the same solution as the Cplex method.
The optimal value is 81 and the decision variables take the values X1 =0, X2 =1, X3 = 2,

X4 = 3,X5 = 3 at optimality.

(base) MacBook-Pro:Desktop erana$ /opt/anaconda3/bin/python /Users/erana/Desktop/IP_Example_Gurobi.py
Set parameter Username
Academic license - for non-commercial use only - expires 2022-11-28
Gurobi Optimizer version 9.5.0 build v9.5.0rc5 (mac64[x86])
Thread count: 4 physical cores, 8 logical processors, using up to 8 threads
Optimize a model with 6 rows, 5 columns and 1@ nonzeros
Model fingerprint: @xd@77f7f1
Variable types: @ continuous, 5 integer (@ binary)
Coefficient statistics:
Matrix range [1e+00, 7e+00]
Objective range [8e+00, le+@1]
Bounds range [0e+00, 0e+00]
RHS range [1e+00, 4e+01]
Found heuristic solution: objective 105.0000000
Presolve removed 6 rows and 5 columns
Presolve time: 0.00s
Presolve: All rows and columns removed

Explored @ nodes (@ simplex iterations) in 0.00 seconds (0.00 work units)
Thread count was 1 {(of 8 available processors)

Solution count 2: 81 105

Optimal solution found (tolerance 1.00e-04)
Best objective 8.100000000000e+01, best bound 8.100000000000e+01, gap 0.0000%

Variable X

3

For tips on more complicated examples including sum functions available in python to
formulate complex constraints, you could refer to here.


https://assets.gurobi.com/pdfs/user-events/2017-frankfurt/Modeling-1.pdf
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