California State Polytechnic University, Pomona	
Computer Science Department

Course Title: 			Design and Analysis of Algorithms
Course Number: 		CS 3310
Units:				4 units
CS number:			C-2
Component:			Lecture
Instructional Mode: 		Face-to-Face and web-assisted
Grading Basis:			Graded only
Repeated Basis:		May be taken only once
Cross listed Course: 		N/A
Dual-listed Course: 		N/A
Major course/Service course/GE course: Major course
Prepared by: 			Gilbert Young and Mandayam Srinivas



COURSE DESCRIPTION

I. Catalog Description

CS 3310   Design and Analysis of Algorithms (4)
Algorithms for fundamental problems.  Efficiency analysis using asymptotic notation. Principal algorithm design techniques and their tradeoffs. NP-theory and approaches used to address intractability.

Pre-requisite(s):  CS 2400 and STA 2260 MAT 2240STA 3260 with grades of C or better, or consent of instructor.


II. Expected Outcomes

On successful completion of this course, students will:
· Learn the principles and techniques underlying the design of efficient algorithms.
· Be able to design provably good, if not optimal, algorithms for their solution by applying specific algorithm design techniques.
· Be able to analyze algorithms for correctness and efficiency.
· [bookmark: _GoBack]Recognize computational complexity and be able to apply the theory of NP-completeness.


III. Instructional Materials

Texts may vary with instructor and over time. Examples of possible texts include:
R.E. Neapolitan, Foundation of Algorithms, Fifth Edition, Jones & Bartlett, 2015

E. Horowitz, S. Sahni and S. Rajasekaran, Computer Algorithms, Computer Science Press, 2008


IV. Minimum Student Material

Course textbooks


V. Minimum College Facilities

Computer laboratories, Blackboard, classroom with a projection system


VI. Course Outline

· Mathematical preliminaries 
· Growth of functions 
· Recurrences 
· Sorting and order statistics
· Divide-and-conquer algorithms
· Backtracking and Branch-and-Bound 
· Greedy algorithms 
· Dynamic programming
· Searching
· Graph algorithms
· P and NP 


VII. Instructional Methods

· Lecture
· Problem-solving
· Discussion
· Project-based learning


VIII. Evaluation of Outcomes

A. Student Assessment
     Homework assignments, Programming projects, Mid-term, Final.

B. Meaningful Writing Assignment
     Students are assigned two projects that require a project report, which counts as a writing 
     assignment. The homework assignments also require proofs and reasoning.

C. A Matrix of Course Student Learning Outcomes vs Methods of Assessment
     If the course is being evaluated for accreditation purposes, approved department 
     accreditation assessment tools will additionally be utilized. 

	Course Learning Outcomes
	Methods of Assessment

	
	Homework
	Programming Projects
	Exams

	1 Learn the principles and techniques underlying the design of efficient algorithms.
	x
	
	x

	2 Be able to design provably good, if not optimal, algorithms for their solution by applying specific algorithm design techniques.
	x
	x
	x

	3 Be able to analyze algorithms for correctness and efficiency.
	x
	x
	x

	4 Recognize computational complexity and be able to apply the theory of NP-completeness.
	x
	
	x



