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Weeks Topics Details

1 Introduction Definitions: computational problems, problem instance,
algorithms, Examples

2 Asymptotic notations | Notations : big Oh, Omega, Theta; basic manipulations

3 Analysis of algorithms | Worst-case asymptotic analysis: loops, recursive
programs, Master's method, recursion trees

4,5 Divide and conquer Concept; problems : binary search, power mod, merge-
sort, quick-sort, quick-select; analysis using master
methods and recursion trees

6,7 Dynamic Concept; definitions of optimization problems; optimal

programming substructures and overlapping sub problems; problems :
LCS, All-pair shortest, 0/1 Knapsack

8 Mid-tem exam.

9 Graph algorithms Graph representations: adjacency matrix and adjacency
list; graph algorithms : depth-first search, breadth-first
search, topological sort

10 Greedy algorithms Concept; problems : activity selection, fractional
knapsack, Prim's algorithm, Kruskal's algorithm,
Dijkstra's algorithm

11, 12 | State space searches | Concept; generating all permutations and all subsets;
state space trees; search algorithms : depth-first
(backtracking), breadth-first, least-cost;

13, 14 | NP-completeness Definitions : efficient & inefficient algorithms, tractable &
intractable problems, decision problems, polynomial-time
verification, P, NP, NP-hard, NP-completeness; overview
of algorithms for NP-hard problems

15 Special topic String matching

16 Final exam.
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15.1 WiadeleAy Algorithm Design, Jon Kleinberg, Eva Tardos, Addison Wesley (March 16, 2005)
15.2 wilad ’t‘J’fJ'ml,‘VQ\iiJlall Introduction to Algorithms 2™ edition, T. Cormen, C. Leiserson, R. Rivest, C. Stein, MIT
Press & McGraw-Hill, 2001.
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