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• L6: External Packages, Introduction NumPy and SciPy
P6: Exercises

• L7:External Packages 2 
P7: Exercises

• L8: Handling external data and visualization
P8: Exercises

• L9: Design of algorithms
P9: Exercises (not graded) and independent work in small groups
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• You already know the most important language elements (rest is easy if you 
want to continue to program) 
• We also discussed the basics of working with files
• In other programming languages, it will look different!

BUT:
• Structures (loops, branches, functions)
• Principles(variables, datatypes, allocation, memory) 
• ...you will meet again in other languages (maybe with slightly different rules) 

Towards to the end
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• We will not be going through linear regression

• Plotting images 

• Python List comprehension (functional programming, and advanced for loop)

• Pandas for data science

Today: More practice with data
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• Artificially generate test data, for this:
• create linearly distributed values (np.linspace)
• Insert into a linear function (set parameters before hand)
• "perturb” values (add noise as if they were real values) (random or 

gaussian) 

Generating larger test quantities - approach to trial and error
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Coincidence?
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Another example - images 

• How can I work with images in Python?

• Things you might want to do with pictures: 
• Output them (look at them)
• Look at (and maybe even change) the histogram (brightness distribution)? 
• Add filter to your photos
• Calculate the Fourier transform (frequencies)? 

• How do you get started if you don’t know anything about it? 
• Search and try the simplest examples at the beginning 
• Modify examples and make them more complicated
• Set and solve your own tasks from practice 
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What is an image?

• Just too many numbers (640x480 = 3 millions)
• They are organized in a structured way 

(spatiality)
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How to represent color in computer?



5 October 2023

How to represent color in computer?
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Example Image Manipulation
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Example Image Manipulation
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Example Image Manipulation
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Example Image Manipulation
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Example Image Manipulation
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Python List Comprehension

• List comprehension lets you create a list while using for loops, if/else 
and functions.

• It offers a shorter syntax when you want to create a new list based 
on the values of an existing list.

The syntax is:
newlist = [expression for item in iterable if condition == True]

newlist = [x for x in range(10) if x < 5]

newlist = [x for x in range(10)]
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Python List Comprehension

num_list = [y for y in range(100) if y % 2 == 0 if y % 5 == 0] 
print(num_list)

or you can do the same with

num_list = [y for y in range(100) if y % 2 == 0 and y % 5 == 0] 
print(num_list)

You can also iterate over different lists
list1 = range(100)
list2 = [i*20 for i in list1] 
print(list2)
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Python List Comprehension

What we do is create a list and populate it with elements.

We can do the same operation more easily with list comprehension.
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Python List Comprehension
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Pandas

• We have seen that we have different data formats as inputs (txt, csv, FASTA, image, …)

• If you are dealing with tabular data (kind of data you keep in excels), csv files are very common.

• However, dealing with strings, rows, columns is hard (your last exercise) and time consuming. 
You have to manipulate the strings, keep them in different lists, loop over them etc.

• Most of the time we apply the same operation on all rows, or calculate the same data statistics 
on all rows.

• You import pandas (and numpy) as we did like before:

import numpy as np 
import pandas as pd



5 October 2023

Pandas data types

As we know, each module provides you some custom data structure (data type).

Pandas provides Series and DataFrame.
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Pandas data types

You can think Series as a one column, and DataFrame as a whole Excell table. 
Each row has either name or index, each column has either name or index.
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Reading csv with Pandas
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Reading csv with Pandas
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Reading csv with Pandas
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Reading csv with Pandas
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• Trying new things can be tedious:

• Problem → Lookup
• Minimal examples → errors → correction → repeat forever... 
• Reading documentation is important to understand the syntax and function of 
individual commands! 
• Start with small examples and try to abstract from there! 

Summary


