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Course objectives. Students will be introduced to basic ideas and methods of functional 

programming which treats computing as an evaluation of mathematical functions. 

 

Course prerequisites. No preliminary knowledge is required. 

 

Syllabus. 
1. Introduction. Functions. Functional programming. Features of Haskell. Historical 

background. Applying functions. 

2. Types and classes. Basic types. List types. Tuple types. Function types. Polymorphic 

types. Overloaded types. Basic classes. 

3. Defining functions. Conditional expressions. Pattern matching. Lambda expressions. 

Sections. 

4. Recursive functions. Recursion on lists. Multiple arguments. Multiple recursion. Mutual 

recursion. 

5. Higher-order functions. Processing lists. foldr and foldl functions. The composition 

operator. 

6. Functional parsers. Basic parsers. Sequencing. Arithmetic expressions. 

7. Interactive programs. Basic actions. Derived primitives. 

8. Declaring types and classes. Data declarations. Recursive types. Class and instance 

declarations. 

9. Lazy evaluation. Evaluation strategies. Modular programming. 

 

Expected learning outcomes. 

After completing the course, students are expected to: 

 demonstrate the knowledge and intelligence as the basis for the original work and 
development of ideas; 

 apply their knowledge, understanding and ability to problem solving in a wider context in 

the area of functional programming; 

 be capable of integrating new knowledge in the area of functional programming; 

 be able to communicate their conclusions and supporting arguments to both experts and 
non-experts; 

 possess the learning ability for continuing education and lifelong learning in this area. 

 

Teaching methods and student assessment. Lectures will be accompanied by programming 

in Haskell. Exercises are partly auditory and partly laboratory using computers for Haskell 

programming. Attendance in lectures and exercises is mandatory. The exam consists of a 

written and an oral part and can be taken upon the completion of lectures and exercises. 

Acceptable mid-term exam scores replace the written examination. Students can also 

influence their final grade by writing homework during the semester. 

 

Can the course be taught in English: Yes. 

 

Basic literature: 
1. G. Hutton, Programming in Haskell, Cambridge University Press, New York, 2007. 

 

 

 



Recommended literature: 
1. R. Bird, Pearls of Functional Algorithm Design, Cambridge University Press, New York, 2010. 

2. Web page http://www.ps.uni-saarland.de/alice/ contains the functional programming language Alice, as well 

as a series of articles referring to it. 

3. J. D. Ullman, Elements of ML Programming,  ML97 Edition. 
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