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Agenda

▪ Optimization software: Fields of application 
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≡ Interface overview

≡ Editor

▪ Python 

≡ Variables

≡ Some data types

≡ Control flow tools  
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Fields of application 

Determination of prices for seats in 

the aircraft

Construction of a new Zalando site Deployment planning of ADAC 

roadside assistance

Robust, "delay-resistant" timetable at 

Deutsche Bahn

Can you think of any other examples?

Optimization questions from everyday life
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Optimization 

question

External 

influencing 

variables

Problems in practice:

• Large data volumes

• Complex problem contexts

• Non-intended effects

• Problems cannot be solved "by 

hand”

• Inefficient sequential solution

Software support

• Different solution 

algorithms and 

heuristics implemented

• Possibilities to analyze 

the solution

• Better understanding of 

the problem context

Fields of application 
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Mathematical 

problem 

formulation

Real 

data
Gurobi-Solver

Formulation in 

programming or 

modeling language

Database

(Excel, Access)

Output

Real 

problem 

situation

Processed 

data

Fields of application 
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Understanding the problem

Problem formulation

Data acquisition and inputs

Solving the model

Implementation in real life

Fields of application 
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Interface overview

• The interface also has other windows that can be 

displayed.

• Which windows are displayed can be determined 

via the menu item "View" -> "Panes".

• Typical general settings can be found under 

"Tools" -> "Preferences".
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Editor

• In the editor window you can write Python 

code which is saved as a file.

• The code is executed only by the "Run file" 

(F5).

• Line numbers, syntax errors and "warnings" 

are displayed in the margin.

Step 1: Write program 

in the editor

Step 2: Run via 

"Run file”

Step3 : The print() 

produce the output
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Editor – Run file

Run file

Run file open in the 

editor. How exactly to 

run → "Run Settings".

Run current cell and 

go to the next one

Enables manual-

sequential execution of 

the cells.

Run current cell

If the code is divided 

into cells, these can be 

executed individually 

with this.

Run selection or

current line

Executes the code step 

by step and displays the 

intermediate results.

Run again last file

Runs the last executed 

program again, regardless 

of current selection.
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Editor – First program

Step 1: Open/run Spyder

Step 2: Create a new project

Step 3: Create a new module

The new project is now displayed in the Project explorer. In this project we want to create a 

new module, the first program. We name the module "FirstProgram" and save it.

File path and creation 

date / author

Step 4: Set run settings

Select "Run Settings" (Under "Run" "Configuration per file"). Only one option should be 

changed, all other settings can remain unchanged.
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Editor – First Program

Step 6: Write first program

Step 5: Overview of the result
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Variables 

Containers/variables can be assigned values of different data types, or can 

themselves contain further containers. Some of them are discussed here:

Types of 

data

CollectionsNumeric

Mappings
Sequence 

type

dictliststr

floatint

Boolean
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Variables 

• Variables represent containers → Values can be " stored"

• Attention: The "=" does not correspond to the mathematical equal sign, but to an assignment

• Variables are changeable during the run

The print function: prints the 

argument to the console.
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Data types – Numeric 

• Variables can be assigned numerical values of different data types

• 𝑖𝑛𝑡 stands for integer whole numbers. Common arithmetic operations can be applied to numbers

• Mostly, however, numbers of data type 𝑓𝑙𝑜𝑎𝑡 are used → floating point numbers
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Data types – Sequences 

• Also words and general strings can be used and assigned

• Variables that are not strings themselves can also be combined with a string

• You can use \n (for new line) to include line breaks in the output

Output with print

You can also print combined arguments 

of the same data type with +
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Data types – Sequences 

• Multiple values (of different data types) can also be assigned: Data type 𝑙𝑖𝑠𝑡

• The values are stored in an orderly manner and can be retrieved and changed

Python counts starting from 0, not from 1

• Via the len – function the number of elements in a list can be obtained
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Data types – boolean

• The data type boolean: 𝑏𝑜𝑜𝑙 can only correspond to two different values: True or False

• This corresponds as far as possible to the mathematical understanding of a true or false

statement. Here in the example below are the available relation operators.

• Mathematical logic operators are also applicable

"or" corresponds to the 

mathematical operator ⋁, 

i.e. either one statement or 

both statements
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Data types – Mappings 

• It is also possible to store data as key-value pairs

• A variable to which key-value pairs are assigned is called a dictionary (𝑑𝑖𝑐𝑡)

• The values can be retrieved via the keys

• The values are variable during the run, also can be supplemented by pairs

Unlike lists, dictionaries are 

not ordered

The key-value pair “Lager3” 

320 is added, 147 at “Lager1” 

is replaced
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Data types – Mappings 

• All declared variables can also be viewed in the variable explorer after execution



Introduction to Python | Prof. Dr. rer. soc. oec. Reinhard Madlener | Chair of Energy Economics and 

Management, Institute for Future Energy Consumer Needs and Behavior (FCN) | Version: March 2023

27

Agenda

▪ Optimization software: Fields of application 

▪ Spyder

≡ Interface overview

≡ Editor

▪ Python 

≡ Variables

≡ Some data types

≡ Control flow tools  



Introduction to Python | Prof. Dr. rer. soc. oec. Reinhard Madlener | Chair of Energy Economics and 

Management, Institute for Future Energy Consumer Needs and Behavior (FCN) | Version: March 2023

28

Control flow tools 

• In Python, lines of code are executed in the order they appear in the code ("from top to 

bottom")

• Instructions can be used to skip parts of code or execute them repeatedly

𝒊𝒇- Conditon

Execute the code only if a condition 

is met

𝒇𝒐𝒓- Loop 

Execute the code for all elements 

of a list

• Whether a line of code belongs to a statement is indicated in Python by the indentation
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Control flow tools

• 𝒊𝒇 – condition: Couples instructions to be executed to conditions

• Operators can also be used with control statements

Expression of type 

boolean. So it is queried 

whether the statement 

is True or False
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Control flow tools

• 𝒇𝒐𝒓 – loop: iterates over a set of objects, statements contained within are repeated for all 

objects

• For example, the sum can be formed over a set of numbers

• Or the sum over all values in a dictionary

Here we iterate over K1, 

K2 and K3 (in no particular 

order)

Can also be written in 

abbreviated form:
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Control flow tools

• Nested iterations are also possible

• Additionally, there is the possibility to iterate over indices. For this we need 2 functions:

• Instead of iterating over each element, the range list is iterated over

len generates the number x 

of list elements as a 

number. range generates 

from it a list that counts up 

in integers from 0 to x-1.
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