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INSTRUCTOR
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SESSION 
ONE

Introduction 
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WHY PYTHON?
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WHY PYTHON?

Open SourceVast library

Enterprise level

OOPEasy to learn
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Open Source or Commercial ?

Positive

Negative

Open Source Commercial 

•Free 
• Capable of using both open-source 

and commercial solvers 
• Great Visualisation 
• Capable of linking to different 

databases 
•Using other Python Packages

• You need to wait for  
Stack-overflow 

• Expensive  
• No Visualisation 
• Limited databases to 

communicate with 

• Stable  
• Good Support
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CODING PLATFORM
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DIFFERENT OPTIMISATION 
MODELS

Linear Non
Linear

LP MIP QCP NLP

MINLPMIQCP
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DIFFERENT OPTIMISATION 
MODELS

MIP
OF = x1 + x2

2x1 + x2 ≤ 1
x1 ∈ R+, x2 ∈ B

NLP
OF = x1 + x2

2x2
1 + x2

2 + x3 ≤ 5
xi ∈ R+

MINLP
OF = x1 + x2

2x2
1 + x2

2 + x3
1 ≤ 5

x1 ∈ R+, x2 ∈ B

OF = x1 + x2

2x1 + x2 ≤ 1
xi ∈ R+

LP

OF = x1 + x2

2x2
1 + x2

2 ≤ 5
xi ∈ R+

QCP

OF = x1 + x2

2x2
1 + x2

2 ≤ 5
x1 ∈ R+, x2 ∈ B

MIQCP
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STRUCTURE OF MODEL?

Solver

Data

Constraints

Variables

OF

Set
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STRUCTURE OF MODEL?

Total costs 

Total income 

Emission weight

Risk of failure 

Probability of happening

Time of arrival 

OF
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STRUCTURE OF MODEL?

Variables

Investment decisions Vehicle to pick 

Asset Location 

Sequence of nodes 
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STRUCTURE OF MODEL?

Data

Cost of each item Vehicle’s capacity

Required sequence 

Job duration
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STRUCTURE OF MODEL?

Index for referring an item 

Passenger j

Generator iSet

Car  n
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STRUCTURE OF MODEL?

Constraints

Cost of all items  Budget≤

 arrival time of i  ∀i ≤ Tmax
i

        ∀i Pmin
i ≤ Pi ≤ Pmax

i

        ∀i Pmin
i × Ui ≤ Pi ≤ Pmax

i × Ui
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STRUCTURE OF MODEL?

Solver
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CP-SAT SOLVER

19



d-learn.ir/orpy 20



d-learn.ir/orpy 

ORTOOLS
https://developers.google.com/optimization
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ORTOOLS
https://developers.google.com/optimization/reference/python/sat/python/cp_model
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GITHUB
https://github.com/or-tools/awesome_or-tools
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GITHUB
https://github.com/d-krupke/cpsat-primer

24



d-learn.ir/orpy 25


