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Design and Analysis of Algorithms 
Code: ​ ​ ​ ​ CCOM 5050 
Number of Hours/credits: ​ 3 conference hours /  3 credits 
Prerequisites: ​​ ​ CCOM 3034, MATE 3152 
Corequisites: ​ ​ ​ None 
 

Description 
Basic combinatorics and counting techniques. Mathematical induction. Recurrence relations and 
closed form solutions. Asymptotic notations, definitions, and properties. General techniques for 
the development of algorithms and appropriate data structures for the solution of typical 
problems, their proofs of correctness and their asymptotic behavior in terms of worst-case and 
average-case time and space requirements. Dictionary data structures and their access 
algorithms, indexes, searching and sorting. Graphs algorithms, string algorithms, sequence 
algorithms, polynomial and matrix algorithms, and their applications. Introduction to parallel 
algorithms and computational complexity. 

Course Objectives 
At the end of the course, the student: 

1.​ Understand mathematical induction and apply it to elementary problems. 
2.​ Understand the asymptotic notation, its properties and its use in measuring the behavior of 

algorithms. 
3.​ Design algorithms to solve problems. 
4.​ Determine asymptotic expressions for worst-case execution time and space requirements of 

algorithms and data structures. 
5.​ Understand the process of testing the correctness of the algorithm and provide tests for the 

classical algorithms studied in the course and similar ones. 
6.​ Understand the importance of a data structure in providing efficient algorithms to solve a 

particular problem. 
7.​ Know the different strategies that are known to be useful to find efficient algorithms to solve 

problems and be able to apply them. 
8.​ Make comparisons between different solutions and decide the circumstances in which one 

may be better than others. 
9.​ Understand the concepts of computational complexity and its use in the categorization of 

problems in terms of their computational requirements, and know different techniques to face 
difficult problems. 

 



 

10.​Understand the concept of parallel algorithms and the influence of different parallel computer 
architectures. 

Outline of content and time distribution 

Subject Hours 

Mathematics Background 
1.​ Summations 
2.​ Mathematical Induction 
3.​ Sets, Roles and Relationships 

1.5 

Foundations 
1.​ Roles of algorithms 
2.​ Introduction to algorithm design: Divide and Conquer  
3.​ Growth functions 
4.​ Recurrences​  

6.0 

Sorting 
1.​ Heapsort 
2.​ Quicksort 
3.​ Sorting in linear time 

6.0 

Multithreaded Algorithms  
1.​ Basic dynamic multithreaded  
2.​ Planning multithreaded 

4.5 

Data Structures 
1.​ Elementary Structures 
2.​ Hash tables 
3.​ Binary 
4.​ trees Red-Black trees 

3.0 

Advanced design and analysis techniques 
1.​ Dynamic programming 
2.​ Greedy algorithms 

12.0 

Graph Algorithms 
1.​ Elementary Algorithms  
2.​ Minimum Spanning Trees 
3.​ Shortest path algorithms 

6.0 

NP-Completeness 6.0 

Total 45.0 hours 



 

Instructional strategies 
Discussions, laboratories, collaborative work, independent study, reading of articles from 
specialized magazines, among others. 

Resources 
Computer room and Internet service 

 

Assessment 

Strategies Percentage 

Two midterm exams 60% (30% each) 

Final Exams 30% 

Quizzes and Assignments 10% 

Total 100% 

 

Grading 
Students will receive an A-D, and F grade based on their performance on the assessment 
strategies and according to the rules of the university. 
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Rights of students with disabilities: 
The University of Puerto Rico (UPR) complies with all federal and state laws and regulations 
regarding discrimination, including the American with Disabilities Act (ADA) and the 
Commonwealth of Puerto Rico Law 51. Students who have a disability or condition that may 
impair their ability to complete assignments or otherwise satisfy course criteria are encouraged 
to meet with the professor to identify, discuss and document any feasible instructional 
modifications or accommodations. The student should notify the instructor such disability or 
condition as soon as such disability or condition is known to the student. The student may also 
contact the Dean of Student Affair for information and auxiliary aid. 
 

Academic Integrity: 
The University of Puerto Rico promotes the highest standards of academic and scientific 
integrity. Article 6.2 of the UPR Students General Bylaws (Board of Trustees Certification 13, 
2009-2010) states that academic dishonesty includes, but is not limited to: fraudulent actions; 
obtaining grades or academic degrees by false or fraudulent simulations; copying the whole or 
part of the academic work of another person; plagiarizing totally or partially the work of 
another person; copying all or part of another person answers to the questions of an oral 
or written exam by taking or getting someone else to take the exam on his/her behalf; as well 
as enabling and facilitating another person to perform the aforementioned. Any of these 
behaviors will be subject to disciplinary action in accordance with the disciplinary procedure laid 
down in the UPR Students General Bylaws. 
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