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Position of the course

This course introduces the student to the formal study of programming language
and the mathematical techniques used for that purpose.

Contents

The courses covers in a formal manner
•  syntax
•  operational semantics
•  type systems
•  program analysis based on hoare logic
•  the most important properties of syntax, semantics, type systems and related
•  proof methods, including
•  •  type preservation
•  •  progress
•  •  Curry-Howard isomorphism
•  •  logical relations
•  •  ...
The study is performed on the basis of the simply typed lambda-calculus and
various extensions, such as
•  primitive types
•  tuples
•  records
•  sum types
•  polymorphism
•  ...
Not all topis are covered every year.

Initial competences

Experience with the practical use of a programming language, e.g. by means of the
Programming/Programming 1 course.

1(Approved)

https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-mathematics
https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-mathematics
https://studiekiezer.ugent.be/2025/master-of-science-in-teaching-in-science-and-technology-mathematics
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science-engineering-en
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science-engineering-en
https://studiekiezer.ugent.be/2025/master-of-science-in-computer-science-engineering-en
https://studiekiezer.ugent.be/2025/master-of-science-in-mathematics
https://studiekiezer.ugent.be/2025/master-of-science-in-mathematics
https://studiekiezer.ugent.be/2025/master-of-science-in-mathematics


Knowledge of first order logic and basic mathematical proof techniques such as
induction.

Final competences

1  To formalize informal statements about programming languages.
2  To prove properites of programming languges.
3  To use the most important concepts of type systems and hoare logic creatively
1  in new applications.
4  To appreciate the formal treatment of programming languages.
5  Give proofs in the COQ proof assistant

Conditions for credit contract

Access to this course unit via a credit contract is determined after successful competences assessment

Conditions for exam contract

This course unit cannot be taken via an exam contract

Teaching methods

Seminar, Lecture

Extra information on the teaching methods

alternating lectures and excercise sessions

Study material

Type: Software

Name: Software'
Indicative price: Free or paid by faculty
Optional: no
Additional information: Software Foundations online course, Benjamin C. Pierce, free website, free
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Course content-related study coaching

interactive support on the electronic teaching system Ufora (forums, e-
mail),  appointments for personal support

Assessment moments

end-of-term and continuous assessment

Examination methods in case of periodic assessment during the first examination period

Written assessment with open-ended questions

Examination methods in case of periodic assessment during the second examination period

Written assessment with open-ended questions

Examination methods in case of permanent assessment

Oral assessment, Presentation, Assignment

Possibilities of retake in case of permanent assessment

examination during the second examination period is possible
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Calculation of the examination mark

project assignments: 40%
exam: 60%
When a student obtains a grade less than 10/20 for either the theory or the
project, the total end grade will  be maximally the highest failing grade 9/20.  
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