APCS Lecture: Recursion

recursion: when a function calls itself

consider the following function:

public static int factorial (int n)

{


if (n<=1)



return 1;


else return n*factorial(n-1);

}

Trace the code above, writing all output, for a call to Factorial(6). Indent to indicate the "level" of recursion.

The base case is a non-recursive call. What is the base case here?  Why must all recursive methods have a base case?

Trace the code below, showing the value of fibonacci(5).

public static int fibonacci (int n)

{


if (n<=2)



return 1;


else return fibonacci(n-1) + fibonacci(n-2);

}

Could we write this method recursively? Is either preferable?

For another interesting trace, look at the textbook, 15.2 (p624-625) and trace reverse with the class. Try to do it without looking at page 625 (the answer).

Let’s review a binary search. If the list contains:

2  4  6  8  10  12  14  16  18, and we are searching for 16, which numbers get compared?

Working in pairs, try to write a recursive binary search method:

public static int binarySearch(int[] v, int lb, int ub, int target) 

// returns -1 if not found,

 //otherwise the index of the spot where the target is found; assumes v is ordered

{

.

.

.

.

}

As a class, we will now trace quick sort. First, let’s review the algorithm. If you have a list of: 8,  23,  65,  100, 17, 32, 21, show what happens.

Now, let’s look at the code in your text: Chapter 17, p 739-740. Pivot is used to represent the number which is compared to all others. It is chosen from the center of the list in this algorithm (why?).

Let’s trace the code with:

1  12  10  8  11

Show the output with an “entering” and “leaving” printed with first and last at the start and end of each recursive call of the quickSort method. Print pivotLocation as well, as soon as it gets determined.

For example, at the beginning of the method at the start of a sort of a list of length 5, output would be: 




entering 0,4





pivot loc=2

at the end, it is:
leaving 0,4

