
Introduction to 
Algorithms



What are algorithms?



https://www.dictionary.com/browse/algorithm







Combining definitions…

Algorithm (noun):


A finite sequence of unambiguous steps that solves a 
specific problem.
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We want our algorithms to terminate!
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Cartoon from http://www.sciencecartoonsplus.com/gallery/math/math07.gif
Copied under fair use, see https://rationalwiki.org/wiki/File:Math07.gif
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Building-blocks in 
Programming and in 

Algorithms



Sequential

Branching

Looping



Sequential execution



Variables (program state)



Branching



Looping



Designing algorithms: 
Breaking down problems 

to smaller parts
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Example: are cities A 
and B connected?





































Intermezzo

• How would you represent the components in Python?


• How would you formalise the loop invariant to take into 
account the representation of the components?



Intermezzo
• Run the algorithm on these two graphs:



Correctness



How do we prove 
correctness?

• We prove that all pre- and post-conditions are satisfied 
through the steps in the algorithm.


• We prove that the post-condition of the last step implies 
that the overall problem is solved.


• Correctness is just a special case of post-conditions



Termination



Termination functions: 

To ensure that our algorithm

terminations, we add a "termination"

function to each loop.


This is a count-down that should 

go down each time we execute the

body of the loop.





Get the binary representation of a number n

Termination function: 
t(n) = n



Thats it!
Now it is time to do the 
exercises to test that 
you now know how to 
construct algorithms


