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3.1.2.
Write a recursive definition of a + b, where a and b are nonnegative integers, in terms of the successor function succ, defined as

succ(x) 
int x;
{
	return(x++);
} /* end succ */


3.1.3.
Let a be an array of integers. Present recursive algorithms to compute:
(a)  The maximum element of the array
(b)  The minimum element of the array
(c)  The sum of the elements of the array
(d)  The product of the elements of the array
(e)  The average of the elements of the array


3.1.7.
Ackerman's function is defined recursively on the nonnegative integers as follows:

a(m, n) = n + 1					if m = = 0
a(m, n) = a(m - 1, 1)				if m! = 0, n = = 0
a(m, n) = a(m - 1, a(m, n - 1))			if m! = 0, n! = 0

(a)  Using the above definition, show that a(2,2) equals 7.


3.1.8.
Count the number of additions necessary to compute fib(n) for 0 <= n <= 10 by the iterative and recursive methods. Does a pattern emerge?



3.2.2.
The C expression m % n yields the remainder of m upon division by n. Define the greatest common divisor (GCD) of two integers x and y by

gcd(x,y) = y					if (y <= x && x % y == 0)
gcd(x,y) = gcd(y,x)				if (x < y)
gcd(x,y) = gcd(y, x % y)			otherwise

Write a recursive C function to compute gcd(x,y). Find an iterative method for computing this function.


3.2.5. Write a recursive C function to compute the number of sequences of n binary digits that do not contain two 1s in a row. (Hint: Compute how many such sequences exist that start with 0, and how many exist that start with a 1.)


3.2.7.   Write a recursive C program to sort an array a as follows:

	1.	Let k be the index of the middle element of the array.
	2.	Sort the elements up to and including a[k].
	3.	Sort the elements past a[k].
	4.	Merge the two subarrays into a single sorted array.

This method is called a merge sort.


3.3.10.
The eight-queens problem is to place eight queens on a chessboard so that no queen is attacking any other queen. The following is a recursive program to solve the problem. board is an eight by eight array that represents a chessboard. board[ i ][ j ] = = TRUE if there is a queen at position [ i ][ j ], and FALSE otherwise. good() is a function that returns TRUE if no two queens on the chessboard are attacking each other and FALSE otherwise. At the end of the program, the routine drawboard() displays a solution to the problem.

#define TRUE 1 
#define FALSE 0

int try(int);
void drawboard(void);

static short int board [8] [8];
void main() 
{
	int i, j;
	
	for(i=0; i<8; i++) 
		for(j=0; j<8; j++) 
			board [i][j] = FALSE; 
	if (try(0) == TRUE)
		drawboard(); 
}/* end main */

int try(int n)
{
	int i;

	for(i=0; i<8; i++) {
		board[n][i] = TRUE;
		if (n == 7 && good() == TRUE)
			return(TRUE);
		if (n < 7 && good() == TRUE && try(n+l) == TRUE)
			return(TRUE);
		board[n][i] = FALSE;
	} /* end for */ 
	return(FALSE);
} /* end try */

The recursive function try returns TRUE if it is possible, given the board at the time that it is called, to add queens in rows n through 7 to achieve a solution, try returns FALSE if there is no solution that has queens at the positions in board that already contain TRUE. If TRUE is returned, the function also adds queens in rows n through 7 to produce a solution. Write the foregoing functions good and drawboard, and verify that the program produces a solution. (The idea behind the solution is as follows: board represents the global situation during an attempt to find a solution. The next step toward finding a solution is chosen arbitrarily (place a queen in the next untried position in row n). Then recursively test whether it is possible to produce a solution that includes that step. If it is, return. If it is not, backtrack from the attempted next step—board[n][i] = FALSE—and try another possibility. (This method is called backtracking. )
