
GUROBI OPTIMIZATION
PYTHON API 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.

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-f242-4da6e765fa0a

You can find the key here.

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/
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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

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

LP
Consider the following linear programming problem:

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

from gurobipy import GRB

# Create a Model instance

m = gp.Model()

# Add variables

X1 = m.addVar(vtype=GRB.CONTINUOUS, name="X1")

X2 = m.addVar(vtype=GRB.CONTINUOUS, name="X2")

X3 = m.addVar(vtype=GRB.CONTINUOUS, name="X3")

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

# Providing the coefficients and the sense of the objective function

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

# Adding the 3 constraints

c1 = m.addConstr(X1 + 2*X2 + 4*X3 - X4 <= 6)

c2 = m.addConstr(2*X1 + 3*X2 - 1*X3 + X4 <= 12)

c3 = m.addConstr(X1 + X3 + X4 <= 6)

# Solving the model

m.optimize()

m.printAttr('X') #This prints the non-zero solutions found

As expected, we have the same optimal value of 12 and the decision variables take the
values , , , at optimality (Only non-zero solutions are shown):𝑋

1
= 6 𝑋

2
= 0 𝑋

3
= 0 𝑋

4
= 0
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IP
Consider the following integer programming problem:

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

import gurobipy as gp

from gurobipy import GRB

# Create a Model instance

m = gp.Model()

# Add variables

X1 = m.addVar(vtype=GRB.INTEGER, name="X1")

X2 = m.addVar(vtype=GRB.INTEGER, name="X2")

X3 = m.addVar(vtype=GRB.INTEGER, name="X3")

X4 = m.addVar(vtype=GRB.INTEGER, name="X4")

X5 = m.addVar(vtype=GRB.INTEGER, name="X5")

# Providing the coefficients and the sense of the objective function

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

# Adding the 6 constraints

c1 = m.addConstr(6*X1 + 3*X2 + 2*X3 + 4*X4 + 7*X5 >= 40)

c2 = m.addConstr(X1 <= 1)
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c3 = m.addConstr(X2 >= 1)

c4 = m.addConstr(X3 >= 2)

c5 = m.addConstr(X4 >= 1)

c6 = m.addConstr(X5 <= 3)

# Solving the model

m.optimize()

m.printAttr('X') #This prints the non-zero solutions found

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 , , ,𝑋

1
= 0 𝑋

2
= 1 𝑋

3
= 2

, at optimality.𝑋
4
= 3 𝑋

5
= 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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