
School of Electronic and Computing Systems
School of Computing Sciences and Informatics 2013

20-CS-4003 Programming Languages (spring semester)
Required/Elective: required for CompS, elective for CompE majors
Catalog Data: Covers various significant concepts and features in the design and implementation 

of modern programming languages. Topics include various parameter passing 
mechanisms, dynamic and static scope rules, dynamic and static binding of 
subprogram names to subprogram bodies, dynamic and static data typing, eager and
lazy expression evaluation, procedural and non-procedural languages, type 
inference, type safety, thread safety, compilation and interpretation. Languages 
considered are Scheme, Haskell, Java, and Cryptol (Java and Scheme support 
declarative style so languages like Prolog need not be covered specifically). 
Illustrates problem/function requirement/description in terms of formal logic.
20-CS-4003: Prereq: 20-CS-3023. BoK: QR. Credit Level: U. Credit Hrs: 3.00

Prerequisites/Co-
requisites

Prereq: 20-CS-3023
Coreq: 20-CS-3017

Prereqs by Topic: Functional and logic programming
Textbook: none
References: Concepts of Programming Languages (9th Edition) by Robert Sebesta, ISBN-

10:0136073476, Addison-Wesley, 2009.
Programming Language Pragmatics (3rd Edition) by Michael L. Scott, ISBN-
10:0123745144, Elsevier, 2009.
Design Concepts in Programming Languages by Franklyn Turbak, David Gifford, 
and Mark A. Sheldon, ISBN-10:0262201755, MIT Press, 2008.
Plus class notes

Goals: Students will:
1. be able to write programs in object-oriented, functional, logic-programming

style, in Scheme, Haskell, and Java (instead of Prolog in the case of logic-
programming). 

2. learn significant aspects of one or more of the above programming lan-
guages

3. learn underlying language principles corresponding to several programming
language paradigms (imperative, procedural, functional, etc.).

4. be able to organize problem data in terms of appropriate relations.
5. be able to describe problem requirements in terms of formal logic 

(Cryptol).
Topics: 
 

Weekly activities and assignments: 
1. Java basics: typing, Object Oriented, classes
2. function calls, interfaces, polymorphism
3. threads, producer/consumer, co-routines, data driven computation
4. generics, type safety, reflection
5. Scheme: basics, closure, lambda
6. Continuation Passing Style, Y combinator, streams
7. define-syntax, self modifying code, call-with-current-continuation
8. Haskell: basics, list comprehensions, tuples, structures, functions
9. type inference, exceptions
10. functors
11. monads
12. Cryptol: basics
13. writing functional specifications
14. proving the correctness of algorithms, correct by construction

Class/Laboratory 
Schedule:

All homeworks are labs.  Labs are done individually on student laptops.  There are 
12 homeworks assigned during the semester.
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ABET Outcomes: a, b,c, i,j
Course Learning 
Objectives:

Students will:
1. Students will develop problem solving skills (a,b,c,i,j)
2. Students will understand the reasons behind the development of various 

programming language paradigms, especially imperative, procedural, 
declarative, functional, and object-oriented paradigms (a,b,c, i,j)

3. Students will understand attributes of the paradigms listed above (a,b,c, i,j)
4. Students will be able to describe functional requirements in terms of 

propositional logic (a,b,c,i,j)
Contribution to 
Professional 
Component:

engineering science: 3 credits or 100%
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