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Programming 

 basics of object-oriented and procedural programming 

 program constructs for flow control (branching, loops, program structures)  

 Iteration and recursion 

 basic data types (integers, real numbers, strings, booleans) and operators 

 exception handling  
 
Magnus L. Hetland: Beginning Python, 2nd ed., Apress, 2008. 
 
 
Algorithms 

 basics of algorithmic complexity (big-O notation) 

 data structures (list, queue, stack, set, priority queue, hash table, trees, graphs) 

 basic programming techniques (greedy search, divide and conquer, dynamic programming) 

 standard algorithms (sorting, minimum spanning tree, shortest path search, etc.) 
 
Kononenko et al. Programiranje in algoritmi, Založba FE & FRI, 2008. 
or 
Cormen  et al.: Introduction to algorithms, 3rd ed., The MIT press, 2009, chapters 2, 3.1, 4.1, 7.1, 7.2, 10.1, 10.2, 
11.2, 12.1, 12.2, 12.3, 15.1, 16.1, 22.1, 22.2, 22.3, 22.4., 23.1, 23. 2. 
 
 
Computer systems 

 basics of digital circuits (Bool algebra, combinatorial and sequence logic, finite automata) 

 number representation in computers  

 basics of computer architecture 
 
Kodek, Dušan: Arhitektura in organizacija računalniških sistemov, BI-TIM, Ljubljana, 2008 (ISBN 978-961-6046-
08-4) 
 
 
Mathematics 

 mathematical induction, complex numbers, polar form of complex numbers, sequences, series 

 real-valued functions, derivatives, partial derivatives, gradient, optimization, integral 

 analytic geometry in R^3 (vectors, scalar product, vector product, lines and planes in R^3, projections, 
distances) 

 matrix calculus, eigenvalues, determinants, systems of linear equations 

 basics of statistics and probability 
 
James Stewart: Calculus, early transcendentals, chapters 1-8, 11, 12, 14, H 
Gilbert Strang: Introduction to linear algebra, chapters 1, 2, 4, 5, 6 
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