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Summary Course Description:

This is the introductory course that provides the student with the basic knowledge, skill, and understanding that forms the foundation for all his/her subsequent study of Computer Science.  The principal objective of this course is to instill in the novice programmer sound programming practices, starting with careful analysis of the problem to be solved by the program, and progressing through thorough design, construction, testing, and deployment of a high-quality computer program (software).

There are two parts to this course.  They will not run consecutively;  rather, there will be some overlap between them  Part I covers fundamental concepts in the design and implementation of computer programs.  It includes definition of the term algorithm, levels of abstraction in algorithms, atomic and complex data types, declaration and initialization of variables, and defned constants and literals.  Algorithmic structure is also dealt with, as well as identifier formats, type matching, Boolean operators, and decisions that affect the flow of program execution.  Subprograms are discussed, including procedures, functions, and parameters, procedural abstraction, and code reuse.  Iteration and Recursion are differentiated.  Complex data types are also covered, including records, pointers, dynamic data structures, and linked data.  Various ways of organizing and representing data are discussed, including binary trees, graphs, and arrays, and stacks and queues.  Alternative approaches to searching and sorting are analyzed, as well as the advantages and disadvantages of divide-and-conquer and greedy algorithms.  Object-orientation is introduced, including encapsulation, classes, public and private sections, reusability, inheritance, and polymorphism.  The importance of using efficient strategies for debugging will be emphasized. 

Part II deals with implementation of the concepts of program design using the programming language Java.  Primitive data types in Java, and built-in operations on them, the boolean data type, and branching, and looping are all covered, as well as class and method definition, information hiding and encapsulation, and objects.  Static methods, static variables, overloading, constructors, packages, and inheritance are all discussed as they are handled in Java.  Prerequisites:  none.
Required Textbooks and Materials:

Shackelford, Russell l. (1998).  Introduction to Computing and Algorithms.  Reading, MA:  Addison-Wesley.  QA76.S 468 1998;  005.1--dc21;  97-23423;  ISBN 0-201-31451-7.

Savitch, Walter (2001).  JAVA:  An Introduction to Computer Science and Programming.  Second Edition.  Upper Saddle River, NJ:  Prentice Hall.  ISBN 0-13-031697-0.

Additional Possibly Helpful Reference Materials:

Flanagan, David (1999).  Java in a Nutshell:  A Desktop Quick Reference (Java Series).  Third Edition.  Sebastopol, CA:  O’Reilly & Associates.  ISBN 1565924878.

Flanagan, David (2000).  Java Examples in a Nutshell:  A Tutorial Companion to Java in a Nutshell (Nutshell Handbook).  Sebastopol, CA:  O’Reilly & Associates.  ISBN 0596000391.

Horton, Ivor (2000).  Beginning Java 2.  JDK 1.3 Edition.  Birmingham, England:  Wrox Press Ltd.  ISBN 1-861003-66-8.

Gordon, Karen Elizabeth (1993).  The Deluxe Transitive Vampire:  The Ultimate Handbook of Grammar for the Innocent, the Eager, and the Doomed.  New York, NY:  Pantheon Books.  ISBN 0679418601.

This book is a concise, wittily written tutorial on the fine points of grammar and punctuation.

Dupre, Lyn (1998).  Bugs in Writing Revised.  A Guide to Debugging Your Prose.  Reading, MA:  Addison-Wesley.  ISBN 0-201 37921-X.

The author specifically addresses the needs of computer professionals and other technical people to write clearly.

Learning Objectives:

By the end of this course, the student should be able to:

(1) demonstrate an understanding of what is an algorithm by developing algorithms to accomplish particular tasks, based upon designated goals;

(2) demonstrate an understanding of various atomic data types commonly available in computer programming languages and of the operations relevant to each data type, as well as being able to define complex or composite types and to specify what operations are permissible for programmer-defined data types;

(3) demonstrate an understanding of how a variable is used in a digital computer program, including declaration of the variable type and initialization of the variable, as well as how to define a constant and how to use literals;

(4) demonstrate an understanding of Boolean operators and data types and of the various common decision structures to control the flow of program execution;

(5) demonstrate an understanding of subprograms, including both procedures and functions, and the passing of parameters to them, both by value and by reference;

(6) demonstrate an understanding of the difference between iteration and recursion, as well as the circumstances under which each is preferable;

(7) demonstrate an understanding of the organization of data in binary trees, stacks and queues and of various techniques for searching and sorting data;

(8) download and install software on his/her own Personal Computer;

(9) design, originate, edit, compile, and debug a computer program in the Java programming language;

(10) produce software that is well-designed and well-documented, that incorporates well-chosen identifiers, is of good style, easily readable and maintainable.

Course Outline:

With minor variations, the coverage in this course will follow that of Chapters 1 through 9 of Shackelford’s text and Chapters 1 through 5 and chapter 7 of Savitch’s book.

Course Practices.
Grading Policy.
Homework.
Philosophy Regarding Classes Missed by Students.
Class Meetings:

Classes meet during the Fall 2001 semester on Mondays and Wednesdays in ISAT/CS Room 236 from 1115 to 1205 hrs for sections 1 and 2, and from 1325 to 1415 hrs for sections 3 and 4.  Laboratory sessions will be held in ISAT/CS Room 246 on Tuesdays and Thursdays  from 1530 to 1645 hrs (section 1), from 1700 to 1815 (section 2), from 1100 to 1215 hrs (section 3), and from 1230 to 1345 hrs (section 4).  Seating space in the laboratory is limited, as is also instructor time, and therefore you must attend the laboratory session for which you are specifically scheduled.

Instructors:

Prof. Michael Feng (sections 1 and 2)

Dr. Charles Abzug  (sections 3 and 4)
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