California State Polytechnic University, Pomona	
Computer Science Department

Course Title: 			Formal Languages and Automata 
Course Number: 		CS 3110
Units:				3 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 
Date Prepared: 		March 31, 2015
Prepared by: 			Daisy Sang and Mandayam Srinivas



COURSE DESCRIPTION

I. Catalog Description

CS 3110   Formal Languages and Automata (3)

Finite automata. Non-determinism. Regular expressions and languages. Context-free grammars and push down automata. Ambiguity. Closure properties. Normal forms. Context-free and non-context-free languages. 

Pre-requisite(s): CS 2400 with a grade of C or better, or consent of instructor.


II. Expected Outcomes

On successful completion of this course, students will be able to:
· Study in-depth various methods for specifying formal languages, including finite automata, regular expressions, context-free grammars, and pushdown automata 
· Explain non-determinism
· Appreciate the relationships among machines, languages, and grammars
· Use closure properties and pumping lemmas for regular languages and context-free languages
· Gain experience in simplification of context-free grammars, normal forms, and the notion of ambiguity




Outcomes of this course will build student capacity in each of the following areas as defined by programmatic objectives for the computer science major.

· P-SLO 1:   An ability to apply knowledge of computing and mathematics appropriate to the discipline.
· P-SLO 10: 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.
· P-SLO 11: An ability to apply design and development principles in the construction of software systems of varying complexity.


III. Instructional Materials

Required text: 
Peter Linz, An Introduction to Formal Languages and Automata, 5th Edition, Jones and Bartlett, 2011. ISBN-13: 978-1449615529

Reference: 
J. Hopcroft, R. Motwani, and J. Ullman, Introduction to Automata Theory, Languages, and Computation, 3rd Edition, Addison Wesley, 2006. ISBN-13: 978-0321455369


IV. Minimum Student Material

Textbook and class handouts


V. Minimum College Facilities

A classroom with a projection system and a computer lab


VI. Course Outline

· Strings, alphabet, and languages
· Finite automata, deterministic and nondeterministic
· Regular expressions
· Equivalence of regular expressions and finite automata
· Closure properties and pumping lemma for regular languages
· Regular grammars and context-free grammars
· Ambiguity in grammars and languages
· Simplification of CFGs and normal forms
· Pushdown automata, deterministic and nondeterministic
· Equivalence of context-free grammars and PDAs
· Closure properties and pumping lemma for context-free languages

	
VII. Instructional Methods

· Lecture
· Problem-solving/Discussion
· In-class exercises
· Small group activities
· Project-based learning


VIII. Evaluation of Outcomes

A. Student Assessment 
     In-class exercises, Homework assignments, Programming projects, Midterm exam, Final 
     exam.

B. Meaningful Writing Assignment
     Students shall produce written solutions or proofs to problems that are assigned as 
     homework and explain their reasoning. Students are required to write commentaries to 
     major program components of each programming project. 

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

	
	In-Class exercises
	Homework
	Programming
Projects
	Exams

	Study in-depth various methods for specifying formal languages, including finite automata, regular expressions, context-free grammars, and pushdown automata
	x
	x
	x
	x

	Explain non-determinism
	x
	x
	
	x

	Appreciate the relationships among machines, languages, and grammars
	x
	x
	x
	x

	Use closure properties and pumping lemmas for regular languages and context-free languages
	x
	x
	
	x

	Gain experience in simplification of context-free grammars, normal forms, and the notion of ambiguity
	x
	x
	
	x
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