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Course Description: 
A systematic study of algorithms and their complexity. Topics include techniques for designing 
efficient computer algorithms, proving their correctness, analyzing their run-time complexity. 
Divide and Conquer algorithms, Greedy algorithms, Dynamic Programming algorithms, Sorting 
and Searching algorithms (Binary search, Radix sort, Bucket sort, Count Sort, Insertion sort, 
Merge sort, Quick sort and Heap sort), Order statistics, Graph algorithms (Graph traversal, 
Minimum spanning trees and Shortest path problems). 
 
Texts 
Introduction to Algorithms, Second Edition.  Thomas H. Cormen, Charles E. Leiserson, Ronald L. 
Rivest and Clifford Stein. The MIT Press © 2001 

 
Course Objectives: 
• The course aims to make the students be able to understand the fundamentals of algorithm analysis 

and design. Upon the completion of this course, they will be able to analyze the asymptotic 
performance of algorithms, demonstrate a familiarity with major algorithms and data structures, 
apply important algorithmic design approaches and methods of analysis implement different 
algorithms and data structures and compare their runtimes.  

 
Course Outcomes: 

1. Student will be able to understand and analyze the asymptotic run time of algorithms  
2. Student will be able to understand and use the Master theorem and the substitution methods to 

derive closed form expressions for some runtime recurrence relations.  
3. Student will be able to understand and apply the divide-and-Conquer design approach, Greedy 

algorithms and dynamic programming technique, and when to use each of them in solving 
problems 

4. Student will be able to understand, analyze and prove the correctness of  different comparison-
based sorting algorithms (such as insertion sort, heap sort, quick sort and merge sort) 

5. Student will be able to understand, analyze and prove the correctness of  different linear sorting 
algorithms (such as radix sort and count sort) 

6. Student will be able to understand and analyze order statistics algorithms such as finding kth 

element and the mean of a list. 
7. Student will be able to understand graph representations, basic graph algorithms and their 

analyses. 



8. Students will be able to implement the studied algorithms with different tradeoffs in the design 
approach. 

 
Topics 

1. Introduction to algorithm analysis and design 
2. Growth of functions 
3. Correctness of Algorithms 
4. Divide and Conquer design approach 
5. Sorting algorithms (insertion-sort, merge-sort, heap-sort, quicksort) 
6. Substitution method 
7. Master Theorem 
8. Order Statistic 
9. Sorting in Linear time 
10. Graph representations and basic algorithms 
11. Greedy algorithms 
12. Dynamic programming design approach 

 
Student Outcomes:  

Outcome (a): An ability to apply knowledge of computing and mathematics appropriate to the 
discipline 
Outcome (b): An ability to analyze a problem, and identify and define the computing requirements 
appropriate to its solution 
Outcome (c): An ability to design, implement, and evaluate a computer-based system, process, 
component, or program to meet desired needs 
Outcome (j): An ability to apply mathematical foundations, algorithmic principles, and computer 
science theory in the modeling and design of computer-based systems in a way that demonstrates 
comprehension of the tradeoffs involved in design choices.  
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1 X    

2 X    

3   X  

4  x   

5  X   

6  X   

7  X   

8    x 



 
 


