%/ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

COURSE SPECIFICATION

U MR ERUBREXRIMZRFRNE RN 2B L. WXNRIEBEAEQ), BEX
AERHM.

The course information as follows may be subject to change, either during the session because of unforeseen
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The course is designed for freshmen who nearly have no programming experience, and aims to cultivate them on basic
concepts and techniques of programming. Students will learn Java programming language, understand basic elements of
programming and fundamental program structures, and use Java to solve simple programming problems.
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On completion of this course, the students should be able to:
1) Understand the basic components in a software system and the working mechanism of the Internet and the Web.
2) Know the basic syntax of the Java programming language.

3) Understand the basic features of object-oriented programming (abstraction, encapsulation, inheritance,
polymorphism) and can read Java OO programs.

4) Develop programs to solve simple real problems using integrated development environments.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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The content includes all the following topics below.

Week 1: Basics of Computers and Programs
Hardware and software, Computer Organization
Way of Program, Java Development Environment
First Java Program: Edit, Compile, Run; Debugging

[Lab1]: practice on how to install set and use JDK and eclipse, edit, compile a java source file then make it run.

Week 2: Basic Programming Concepts
Variables, Values, Operations, Expressions, Statements,
Command-Line Arguments, Basic output (System.print & printin)

[Lab2]: practice on definition and usage of different type of data, practice on using format description and escape
character while print out, practice on using arguments of main method to get the data while programming begin to run.

Week 3: Basic 10, Control Structures(l): Conditionals and Loops
If statement, while and for statements, Basic 10: Scanner, printf

[Lab3]: practice on operator and expression in java, the difference between the definition and usage of three kind of
structured statement

Week 4: Arrays and Functions (Static Methods)
One-Dimentional array, General usage of arrays;
Concepts of Functions, Modular Programming and Libraries (APIs)

[Lab4]: practice on One-dimensional array, including the length, index, how to use loop to go through all the elements in
an array.

Week 5: Method Overloading & Control Structures(ll)
More on functions, overloading, do while loop, for each loop, switch statement

[Lab5]: practice on nested-loop, the usage of break and continue in a loop. Practice on multi-branch statement switch,
the definition and the behavior of it and the usage of break in switch

Week 6: Multi-dimentional Arrays
Two and more dimentional arrays;
java.util.Arrays, java.util.System.tocopy();

[Lab6]: practice on multi-dimensional array, including its definition and usage, practice on the transformation between
array and string, the relationship between one-dementional array and two dimentional array

Week 7: More on I/O, Problem Solving & Algorithm Design
Postfix & Prefix ++/--, Redirection & Piping, StdDraw
Steps in Problem Solving for Programming

[Lab7]: practice on the definition of method, the formal parameter and the actual argument, the method reload

Week 8: ADTs, Using Classes and Objects
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Abstract Data Types, Encapsulation, Classes: user-defined data types;
Constructors and Methods; Colors and Images, Strings

[Lab8]: practice on the usage of abstract data, its attribute and method the difference between the abstract data and
normal data

Week 9: Creating Data Types and Design Classes
OOP vs Procedural Design; Creating Classes; Method Overloading;
Constructors, Attibutes, Driver, Accessors and Mutators; Access Modifiers; final Modifier

[Lab9]: practice on the definition of class, its constructor attribute and method, to create an object based on a class

Week 10: Collections, ArrayLists and Thinking in Objects
Collections and ArrayLists; Wrapper Classes;
BigInterger, BigDecimal, StringBuilder, StringBuffer
[Lab10]: practice on the arrayList and StringBuiler

Week 11: Enum, 10 with Files, Exceptions
Enumerate Types, More 10: Audio, Graphics & IO with Files, Exceptions and Try statement

[Lab11]: practice on the definition and usage of enum, the stream with file and the exception handle

Week12: Deeper Look on Classes and Objects
Examples, Composition & Object Reference, Packages, static import, Garbage Collections
Object class: equals(); protected and final modifiers

[Lab12]: practice on the inherit between class, the difference between inherit and instance

Week 13: Inheritance and Polymorphism
Extends class, Inheritance, Polymorphism & Dynamic Binding, Overriding Methods;
Object class: equals(); protected and final modifiers

[Lab13]: practice on the method override and method reload

Week 14: Interface, Abstraction Classes, Generics, Collection Interface, Sets and Maps
Interface, Abstraction Classes, Generics, Collection Interface, Sets and Maps

[Lab 14]: practice the definition and usage of interface

Week 15: Extended Topics Intro., Reviews
Lambda Expressions, Stream Processing Introduction, Reviews

[Lab15]: the evaluate on project

Week 16: Excellent Projects Presentation
Excellent Lab Projects Presentation
[Lab16]: Reviews, Q&A

b R ES %% A Textbook and Supplementary Readings
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Textbook A:

1) Robert Sedgewick & Kevin Wayne: Computer Science: An Interdisciplinary Approach, 2016 Addison-Wesley,
Pearson. Booksite: http://introcs.cs.princeton.edu/java/

Textbook B:

2) David J. Eck. Introduction to Programming Using Java V8.0, Dec. 2018. http://math.hws.edu/javanotes8/
Reference Textbooks:

3) Y. Daniel Liang. Introduction to Java Programming, Brief Version, 11ed, Pearson, Prentice Hall, 2018.

4) Cay Horstmann. Java Concepts, Late Objects, 3e, Wiley 2018

5) Allen B. Downey and Chris Mayfield. Think Java, How to Think Like a Computer Scientist, O'Reilly, 2016.

Think Java is available under the Creative Commons Attribution-NonCommercial 3.0 Unported License. The author
maintains an online version at:  http://greenteapress.com/wp/think-java/
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This Course has been approved by the following person or committee of authority




