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Lab Exercises #3 – Recursion
no submission required
Introduction

In most cases, the recursive definition to solve a problem defines a sequence of repeated steps, a sequence that could be better represented by a loop.  Yet this does not apply to all recursive definitions; and so it is important to understand how recursion works.

The following exercises use simple examples to show the key aspects of recursion.
Note: In mathematics, a recursive definition is referred to as a "recurrence relation."
Exercises 

The purpose of the following exercises is to examine recursion, not how to write complete program classes.  For this purpose, consider create a single program class that implements and tests each of the following.
1. Sum of First N Integers (page 705, Project #4)
Write the sumN() method as described in the project.
Write a similar method called sumN2() that uses the "short-cut" formula for calculating the sum of the first n integers: sum = (n*(n+1))/2
Select 4 test values for N, and test both methods with these arguments to verify the methods.

2. Factorial (page 705, Project #3)
Write the factorial() method as described in the project.
Write a similar method called factorialLoop() that calculates the factorial using a for-loop.
Select 4 test values for N!, and test both methods with thes arguments to verify the methods.

3. Array Summation (page 705, Project #2)
Write the method arraySum() that returns the sum of the integer values in the array argument.
The method should work correctly for all array arguments, including null-arrays and arrays of size 0.
4. The Fibonacci Sequence (page 707, Project #7—ignore the sample output in the project)
The word "Fibonacci" sometimes strikes both awe and fear in math and computing students.
This sequence is important in many aspects of mathematics, computing, physics, biology, and even certain aspects of psychology.
Write the method fib() that returns the value of the Fibonacci sequence to the parameter values of N.
The definition of this recursive sequence is:
fib(0) = 0
fib(1) = 1
fib(2) = 1
fib(n) = fib(n-2) + fib(n-1)      ( note: there are two recursive calls in the calculation of fib(n)

Test your method with a loop in the main() to calculate the Fibonacci values for the numbers from 0 to 10.  Verify your values with the sequence described in the project.
Conclusion
There is nothing to submit for these exercises, but you are encouraged to verify that your methods work correctly.






