2010 BHCSI Advanced Java Class Syllabus

Course Description: The course assumes knowledge of the AP Computer Science A syllabus. The main goal of the class is to augment the students' problem solving abilities by focusing on the techniques of recursion, dynamic programming and greedy algorithms. During the three weeks, a number of standard algorithms using these techniques will be presented. Students will be asked to implement several of these algorithms in lab to help them fully understand how and why the algorithms work as well as how the principles of recursion and dynamic programming can be applied to a diverse group of problems. All assignments will be done in Java. At the end of the program students should feel as if they are better able to apply general algorithmic techniques to a wide range of problems.

Textbook:  The Design and Analysis of Algorithms (Second Edition) by Anany Levitin. (ISBN: 0-321-35828-7)

Grading: 
Homework Assignments: 50%


Exam #1: 15%



Exam #2: 15%



Final Exam: 20%
Since there are so few students in the class, the class will be set up as follows:

In the first week a set syllabus exposing students to all the different topics that are typically taught in the three weeks will be taught. 

For the last two weeks, each student will be able to choose what they would like to cover. They may choose to cover one of the topics from the first week in more depth, OR learn something separate. Depending on what is chosen by each student, appropriate homework assignments will be given. If an algorithm technique is chosen, then several small programs that utilize that technique will be given. But, if a research topic is chosen, a single larger program may be developed over the last two weeks.

Some examples of topics for further study include: Graphical User Interfaces in Java, Graph Algorithms, Dynamic Programming Algorithms, Programming Contest Preparation
Schedule for First Week
	Day
	Lecture
	Recitation
	Assignment
	Reading

	1
	Recursion: Fib, Hanoi, etc.
	Java API
	Minesweeper
	4.1-4.3

	2
	Recursion: Permutations
	Java API
	Jumble
	5.4

	3
	Graphs – motivation, 
                representation
	DFS
	Family
Facespace
	Notes

	4
	Greedy: Scheduling
	Greedy: Kruskals
	Scheduling
	9.1, 9.2

	5
	DP: Fib, Subset sum
	DP: Bin Coefficients
	World Series
	8.1


