CSCE155

Fall 2005

Lab 14 – Recursion with Intelligent Tutoring System

Student Handout
1. Lab Objectives 

Following the lab you should be able to:

· Identify a recursive method.

· Identify the three basic elements of a recursive method.

· Determine when a problem should be solved using recursion.

· Given a recursive mathematical definition for a problem, write a recursive Java method to solve the problem.
2. Prior to the laboratory

· Review the laboratory handout.

· Read Wu, Chapter 15. 

· Review Part 9: Recursion (chapters 70-74): http://chortle.ccsu.edu/CS151/cs151java.html 
· Take the lab pretest.

· Recursion Tutorial with Intelligent Tutoring System
3. Topics

	Topic

	Basics of recursion (review) 

	The components of a recursive method (review)

	Comparison of iterative programs with recursive programs


4. Activities/Exercises
1. Checking for a prime number using recursion.

2. Finding a file on your hard drive.

3. Convert a recursive program to an iterative program.

Activity 1: Checking for a prime number using recursion 

· A prime number is an integer that cannot be evenly divided by any other integer except one and itself. For example, 13 and 17 are prime numbers because they are not divisible by any other integers except one and themselves. On the other hand 9 is not prime because it can be divided by 1, 3 and 9.

· A “math-like” definition of isPrime() is:

isPrime(N)  = prime(N, N-1)

prime(N, 1) = true

prime(N, D) = if D divides N, false

      else prime(N, D-1)           

· Based on the definition listed above, complete Question 1 for Activity 1 on your worksheet.

· Write a Java program that uses recursion to determine if a number is prime (based on the definition above). 
· Download the code PrimeTester.java.  This is the outline you will need to write your recursive program.  You will be adding code only to the method:

· public boolean prime(int firstNumber, int secondNumber)
· Hint:

· Use the % operator to test divisibility.

· Complete Question 2 for Activity 1 on your worksheet.

· Question 3:  When you have your program working, demonstrate it for the lab instructor.
Activity 2: Finding a file on your computer’s hard drive

· The directory structure on your computer’s hard drive can be viewed as a tree structure. Each node in the tree is either a directory or a file.


· Download the program FindFile.java.  You will complete the method that uses recursion to find a file on your hard drive. The input to the program is two strings – the name of the file to find and the starting location for the search. The return value is a string (if the file is found, the directory where the file is located.
· There is an example of a recursive file search on pages 857 in your textbook.

· When you have your program working, demonstrate it for the lab instructor.

Activity 3: Convert a recursive program to an iterative program

· Download Blizzard.java from the class website.
· Study the Blizzard code to see how the program works.
· Compile Blizzard.java.

· Execute the program several times to observe the results.
· Complete Questions 1 and 2 for Activity 3 on your worksheet.
· Modify the program so that it draws each snowflake using iteration rather than recursion.

· When you have your program working, demonstrate it for the instructor.
5. Supplemental Resources

1. Recursion Programming - http://personal.vsnl.com/erwin/recursion.htm
2. Recursion - http://www-2.cs.cmu.edu/~cburch/survey/recurse/
6. Think About
· How does a recursive program work differently from an iterative program?

· When is an iterative method better than a recursive method?

· What are the basic things to watch for when developing recursive methods?
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