Computer Science Courses

	School
	Course # and Title
	Course Description (according to course catalogs at time of course)

	Worcester Polytechnic Institute
	CS 1005
	Introduction to Programming
	This course introduces structured programming with emphasis on modular design and functional decomposition. Topics include problem solving and algorithm development, the syntax and semantics of sequential, iterative, and conditional control structures, functions, arrays, pointers, and simple I/O. Students will be expected to design and implement programs in C++.
Intended audience: computer science and computer engineering students and those students desiring a background in computer programming.

	
	CS 2005
	Data Structures and Programming Techniques
	This course continues the development of discipline in programming design, style and expression, and debugging and testing. It provides sufficient programming
background for other 2000, 3000, and 4000 level computer science courses. Topics include complex data types, indirect addressing, file I/O, dynamic memory allocation, elementary data structures, algorithm analysis, recursion, internal sort/search methods, and step-wise refinement of both procedures and data. Object-oriented concepts will be discussed as time allows. Students will be expected to design and implement reasonably large and complex programs in C++. Differences between C and C++ programming languages will be examined as appropriate. Students will learn how to use appropriate high-level tools for program development. 

	
	CS 2011
	Introduction to Computer Organization and Assembly Language
	This course introduces students to the structure and behavior of digital computers at several levels of abstraction. Starting with a high-level view of functional components, the course progresses through the system from the point of view assembly language programming, microprogramming, and logic circuits. Topics include the functional organization of computer hardware, the functions of assemblers, linkers, and loaders, representations of numbers in computers, basic assembly language instruction sets, addressing modes, stacks and procedures, low-level I/O, concepts and examples of microprogramming, and logic circuits. Students will be expected to write programs in an assembly language.
Intended audience: computer science and computer engineering students, and those desiring a deeper understanding of the low-level functionality of a computer.

	California State University, East Bay
	CS 2360
	Programming Methods and Introduction to Software Engineering
	A systematic approach to the design, construction, and management of large computer programs, emphasizing programming style, documentation, debugging techniques, and testing. Includes files, structured data types, information hiding, pointers, and linked lists

	
	CS 3120
	Programming Language Concepts
	Survey and critical comparison of a variety of computer languages. Issues include syntax, semantics, control structures, data representation. Discussion of both design and implementation; of both imperative and declarative languages.

	
	CS 3240
	Data Structures and Algorithms
	Definition, design, implementation of abstract data structures, including stacks, queues, generalized lists; implementation as contiguous or linked structures. Structures include tables and hashing, trees, graphs. Algorithms for manipulating structures, searching, sorting; introduction to the analysis of these algorithms.


Computer Science Courses (Continued)

	School
	Course # and Title
	Course Description (according to course catalogs at time of course)

	California State University, East Bay
	CS 3340
	Introduction to Object-Oriented Programming and Design
	Programming in an object-oriented language, using object-oriented techniques and concepts. Classes, operator overloading, information hiding, inheritance, and polymorphism. Memory management. Parameterized classes. Exception handling. Object-oriented design of programs.

	
	CS 3430
	Computer Architecture
	Logical design of digital computers. Boolean algebra, combinational and sequential circuits, computer arithmetic, memories, integrated circuits, control processors, input/output. No electronics experience needed.

	
	CS 3520
	Web Site Development
	Web servers and browsers. HTML, images, audio and video files, indexer, forms, CGI scripts, Java programming, JavaScript.

	
	CS 3560
	Introduction to Systems Programming
	Introduction to systems programming in a modern environment. Introduction to fundamental concepts of operating systems; analysis of a particular operating system (organization, interfaces, system calls, files, process control and communication, resource sharing). Shell and C programming. Development tools.

	
	CS 3590
	Data Communications and Networking
	Fundamentals of data communications: media, transmission, encoding and processing, interfacing, error detection and handling, link control, multiplexing, circuit and packet switching. Introduction to network architecture and topology: local and wide area networks.

	
	CS 4170
	Theory of Automata
	Formal models of automata, language, and computability and their relationships. Finite automata and regular languages. Push-down automata and context-free languages. Turing machines, recursive functions, algorithms and decidability.

	
	CS 4310
	Software Engineering I
	Concepts and issues in the development of large software projects. Systematic approaches to requirements, analysis, design, implementation, testing, and maintenance of high-quality software.

	
	CS 4311
	Software Engineering II
	Continuation of Software Engineering I with emphasis on the object-oriented design to implementation stages of the life cycle. Design methodologies including the Unified Modeling Language, illustrated with example design patterns. Implementation in Java. Topics include standards, documentation, instrumentation, testing.

	
	CS 4560
	Operating Systems
	Principles of operating system design and implementation. Concurrent processes, interprocess communication, job and process scheduling; deadlock. Issues in memory management (virtual memory, segmentation, paging) and auxiliary storage management (file systems, directory structuring, protection mechanisms). Performance issues.

	
	CS 4660
	Database Architecture
	Relational, network, and hierarchical data models. Data description and data manipulation languages. Schemas, query processing, database system architecture. Integrity, concurrency, and security techniques. Distributed databases.





Mathematics Courses
	School
	Course # and Title
	Course Description (according to course catalogs at time of course)

	Worcester Polytechnic Institute
	MA 1021
	Calculus I
	This course provides an introduction to differentiation and its applications. Topics covered include: functions and their graphs, limits, continuity, differentiation, linear approximation, chain rule, min/max problems, and applications of derivatives.

	
	MA 1022
	Calculus II
	This course provides an introduction to integration and its applications. Topics covered include: inverse trigonometric functions, Riemann sums, fundamental theorem of calculus, basic techniques of integration, volumes of revolution, arc length, exponential and logarithmic functions, and applications.

	
	MA 1023
	Calculus III
	This course provides an introduction to series, parametric curves and vector algebra. Topics covered include: numerical methods, indeterminate forms, improper integrals, sequences, Taylor’s theorem with remainder, convergence of series and power series, polar coordinates, parametric curves and vector algebra.

	
	MA 1024
	Calculus IV
	This course provides an introduction to multivariable calculus. Topics covered include: vector functions, partial derivatives and gradient, multivariable optimization, double and triple integrals, polar coordinates, other coordinate systems and applications.

	
	MA 2071
	Matrices & Linear Algebra
	This course provides a study of computational techniques of matrix algebra and an introduction to vector spaces. Topics covered include: matrix algebra, systems of linear equations, eigen values and   eigenvectors, least squares, vector spaces, inner products, and introduction to numerical techniques, and applications of linear algebra.

	California State University, East Bay
	MA 2150
	Discrete Structures
	Topics in discrete mathematics. Elementary logic, set theory, and relations; induction, enumeration techniques, recurrence relations, trees and graphs. Boolean algebra, algorithm analysis.






Business-Related Courses
	School
	Course # and Title
	Course Description (according to course catalogs at time of course)

	California State University, East Bay
	CIS 3281
	Systems Analysis and Design
	Fundamentals and approaches of systems analysis, design, and development. Problem identification and analysis, feasibility study, specifications, design, and documentation techniques of computer-based information systems.

	
	CIS 1270
	PC Fundamentals
	Fundamentals using microcomputers operating systems such as WINDOWS and DOS, including subdirectories and batch files. Hands-on business applications using spreadsheet, database, word-processing, and electronic mail applications.

	
	COMM 1000
	Public Speaking
	Theory, practice, and evaluation of oral communication. Emphasis on ethical responsibility, careful selection and development of ideas, and logical organization of expository/argumentative/ persuasive discourse.

	
	ENG 1001
	College Writing I
	An introduction to writing for academic purposes, critical analysis, and argumentation.

	
	ENG 1002
	College Writing II
	Further work in expository writing with emphasis on argumentation and persuasion. Introduction to the preparation and writing of the research paper.

	Eastern Connecticut State University*
	ENG 300
	Business/Technical Writing
	This course is designed to provide students with some exposure to the enormous field of business writing. Because basic writing skills are important to any writing, students will be working at improving skills. Students will practice using a reference manual when editing their own work and take part in group activities.










*Only one course was ever taken at Eastern Connecticut State University. It was not offered at the school of study within an acceptable timeframe.
