
COURSE OUTLINE: ACSC401 - Algorithms and Complexity 
 

 
Period of Planning: Fall Semester 

Lecturer:  Dr Savvas Pericleous      Email: com.ps@fit.ac.cy             

Office: CYTA Building, 110A 
 

Course URL http://staff.fit.ac.cy/com.ps/ACSC401 

Number of ECTS: 5 

 
Educational objectives : 
By the end of this course students should be able to 

  Introduce the notion of time and space complexity and the classification of functions by 
their growth rates, experiment with various algorithms and analyse their efficiency, by 
employing in particular, the Master Theorem for solving recurrences.  
Describe and use general techniques, such as the Divide and Conquer and the 
Dynamic Programming paradigms, for designing correct and effective algorithms with 
particular examples for integers and matrix manipulation. 

  Develop, evaluate and reason about the correctness and performance, of sorting 
algorithms (Insertion Sort, Quick Sort, Merge Sort and Heapsort), write programs to 
implement some of these and prove lower bounds for sorting by comparison keys. 

  Examine a number of different search methods for graphs providing also code 
implementation and contrast various algorithms for finding minimum spanning trees 
and shortest-paths in related problem situations. 

  Understand the general notion of complexity classes, P and NP, completeness and 
hardness, and the relationships between classes by reduction and compare a range of 
computational problems according to their classification. 

  Develop, evaluate and compare algorithmic approaches and approximation algorithms 
for addressing complex problems (such as combinatorial and geometrical problems) 
through various mechanisms 

 
 
Textbooks 

 T. H. Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein. Introduction to Algorithms. 
(3ed Edition) The MIT Press, 2009 

 Levitin A, The Design and Analysis of Algorithms, Pearson International 2e, 2007 
 C. Papadimitriou, K. Steiglitz. Combinatorial Optimization: Algorithms and 

Complexity, Dover, 1998 
 
Assessment 
 Final Exam:  60% 

 Coursework: 40%   Tests  70% weight 
Assignments 30% weight 

To pass the module a student must obtain a weighted average of at least 50 points (out of 
100) in coursework and final examination. Coursework accounts for 40% of the grade and 
the final examination 60%. Students will be evaluated based on their test performance and 
assignments that will be given out.  



 
 
Breakdown Analysis of Subject Matter 
 
Number of periods per week: 3 

Number of total weeks 13 

 
Material to be covered         

 
 
 
 
General Remarks 
 Teaching is based on lectures, tutorials and assignments. The lectures involve a 

theoretical development of the material, and solved examples to demonstrate the 
theory. 

 Apart from the marked tests and assignments, students will regularly be provided with 
exercises for developing their problem solving skills and identifying their weak points. 

 Any class announcements or other useful links will be appearing on my website. I 
intend to prepare a supporting set of lecture notes to be posted also there. 

 
 

 Computability issues, discussion on need for axiomatic models of 
computations (Turing Machine); unsolvable problems  and computers 
limitation 

   

 Analysing Algorithms and Problems:  What is an algorithm; Principles 
and Examples; Time and space complexity; Classifying functions by their 
growth rates; Brute force and greedy algorithms; Divide and Conquer 
paradigm; Master Theorem for solving recurrences.  

 

 Algorithms design - Sorting: Selection and Insertion Sort; Heapsort, 
Merge-sort, Quick-sort. Lower bounds for sorting by comparison keys. 

 

 Algorithms design - Arithmetic & Matrix Computations  Divide and 
Conquer paradigm applied for integer and matrix multiplication. Dynamic 
Programming paradigm and examples (Matrix chain multiplication)   

 

 Searching: Balanced Binary Search Trees (Red-Black, AVL, B-Trees) 
and string matching (Rabin-Karp and Knuth-Morris-Pratt algorithms) 

 

 Graphs and Trees: Terminology and graph representation. Graph 
traversing (Breath/Depth First Search). Kruskal’s and Prim’s algorithms 
for Minimal Spanning Trees. Dijkstra’s Single Source Shortest-path 
(SSSP) algorithm. Maximum flow problem and Ford-Fulkerson algorithm 

 

 Complexity theory: Classes P and NP, NP-Completeness and 
Reducibility.  Approximation algorithms for finding near-optimal solutions 
in polynomial time for intractable problems. 

 


