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COURSE DESCRIPTION

I. Catalog Description
[bookmark: _GoBack]
CS 2400   Data Structures and Advanced Programming (4)

Abstract data types and their implementation using linear and non-linear data structures. Interfaces and generics. Advanced file access. Recursive structures and operations. Big-O notation and introduction to algorithm analysis.

Pre-requisite(s): CS 1300, CS 1400, and MAT 1140 with grades of C or better, or consent of instructor.


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Comprehend relationships between data stuctures and algorithms and performance issues involved.
· Use linear data structures such as array, list, stacks, queues, and hash tables.
· Use non-linear data structures such as trees and graphs.
· Perform analysis of algorithms.
· Have proficiency in recursion. 
· Know advanced file access.
· Gain experience in Java generic programming.
· Practice library facilities of a high-level programming language.


III. Instructional Materials

Required text: 
Data Structures & Other Objects Using Java, 4th Edition, by Michael Main, Addison Wesley, 2011 

Reference: 
Data Structures and Abstractions with Java, 5th Edition, by Frank M. Carrano and Timothy M. Henry, Prentice Hall, 2018.

Data Structures & Algorithms in Java, 4th Edition, by Michael T. Goodrich and Roberto Tamassia, Wiley, 2006


IV. Minimum Student Material

Textbook and class handouts 


V. Minimum College Facilities

A classroom with a projection system, whiteboard, and a computer lab


VI. Course Outline

· Introduction to data structures and algorithms
· Review of array and its applications
· Linked lists (singly- and doubly-lists)
· Recursion
· Big-O and algorithm analysis
· Interfaces 
· Generic programming
· Stack, queue and applications
· Hashing
· Trees (binary trees, binary search trees, heap, priority queue)
· Graphs and traversals
· Graph algorithms 
· Advanced file access (sequential, random access)

	
VII. Instructional Methods

· Lecture
· Problem-solving/Discussion
· In-class exercises
· Small group activities
· Programming projects

VIII. Evaluation of Outcomes

A. Student Assessment 
Homework/Project assignments, Midterm exam, Final exam, Quizzes.

B. Meaningful Writing Assignment
· Students shall produce written solutions or proofs or programs to problems that are assigned as homework and/or programming projects and explain their reasoning.
· Short answer essay questions on exams will require students to explain and justify their response in writing. 

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

	
	Class Participation
	Homework
	Programming Projects
	Quizzes
	Exams

	1 Comprehend relationships between data stuctures and algorithms and performance issues involved.
	X
	x
	x
	x
	x

	2 Use linear data structures such as array, list, stacks, queues, and hash tables.
	X
	x
	x
	x
	x

	3 Use non-linear data structures such as trees and graphs.
	X
	x
	x
	x
	x

	4 Perform analysis of algorithms.
	X
	x
	x
	x
	x

	5 Have proficiency in recursion.
	X
	x
	
	x
	x

	6 Know advanced file access.
	X
	
	x
	
	x

	7 Gain experience in Java generic programming.
	X
	x
	
	
	x

	8 Practice library facilities of a high-level programming language.
	X
	
	x
	
	



