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Text Books Introduction to Algorithms, 2nd Edition, T.H. Cormen, C.E. 

Leiserson, R.L. Rivest, and C. Stein, McGraw-Hill, 2002. 

Other Supplemental 

Materials 

 

Specific Course Information 

 

a. Course 

Description 

This course is a survey of concepts, principles and techniques 

related to the designing and analyzing algorithms. Students will 

become acquainted with both the strengths and limitations of various 

techniques like greedy approach, divide and conquer, dynamic 

programming, branch and bound. Lower bounds on the efficiency of 

solving are also address, especially the notion of NP-completeness 

 

b. Pre-requisite    CSM 216 -Algorithms & Data Structures 2 

c. Required/ 

Elective/ Selected 

Elective 

Required 

Specific Goals for the Course 

a. Course Learning 

Outcomes 

1. Describe the methodologies of how to analyse an algorithm 

2. Determine asymptotic expressions for the best and worst-case 

running time of algorithms. 

3. Explain the basic concepts of time and space complexity, divide 

and conquer strategy, dynamic programming, greedy and 

approximate algorithms and amortized analysis. 

4. Analyze the complexities of various problems in different 

domains 

5. Develop algorithmic paradigms and methods by using design 

techniques to solve problems; investigate the complexities of 

various problems in different domains;  

6. Calculate complexity for different types of algorithms for 

different types of problems.. 

7. demonstrate the complexities of various problems in different 

domains 

  



Mapping 

of STUDENT 

LEARNING 

OUTCOMES(SLOS) 

with COURSE  

LEARNING 

OUTCOMES(CLOS) 

 a1 a2 b1 b2 b3 b4 c1 c2 c3 c4 d1 d2 

1 √            

2  √           

3    √         

4     √        

5   √          

6         √    

7          √   

Topics Covered Introduction: Analyzing algorithms - Asymptotic notation. Order 

Analysis: Objectives of time analysis of algorithms; Big-oh and 

Theta notations. Master Theorem and its proof, solution of divide 

and conquer recurrence relations 

 

Searching, Sorting and Divide and Conquer Strategy:Linear 

Search, Binary Search-Merge-sort; Quick-sort with average case 

analysis. Heaps and heap-sort. Lower bound on comparison-based 

sorting and Counting sort. 

 

Dynamic Programming: methodology and examples (Fibonaci 

numbers, Knapsack problem and some other simple examples)-

Longest integer subsequence, Longest common subsequence 

,Weighted interval scheduling 

 

Greedy Method: Methodology, examples  and comparison with 

DP -Knapsack problem and some other simple examples 

 

Graph Algorithms: Basics of graphs and their representations. 

BFS. DFS. Topological sorting Minimum spanning trees. Shortest 

Paths (Dijkstra, Bellman-Ford, Floyd-Warshall).  

 

Hard problems and approximation algorithms: Problem classes 

P, NP, NP-hard and NP-complete, deterministic and 

nondeterministic polynomial-time algorithms. 

 


