CS 225 – Algorithms
Reading Assignment Questions for Section 2.4
Due 10 AM, 1-21-13
Read Section 2.4: Mathematical Analysis of Recursive Algorithms.

Then ...

1. If F(n) = n! (“n factorial”), give a formula for finding F(n) in terms of F(n-1) when n is any positive integer.  Also, what is the value of F(0)?  [You are writing a “recurrence relation” for F(n).]
2. In the recursive algorithm for F(n) on p.70, what is the basic operation?  ___________________  How many times is it executed for n = 5?  ______
3. Solve the following recurrence relation by filling in the table below and finding the pattern for M(n).  Recurrence:  M(0) = 0; for n > 0, M(n) = M(n-1) + 1.

	n
	0
	1
	2
	3
	4
	5

	M(n)
	
	
	
	
	
	


Solution:  For all n ≥ 0, M(n) = 

4. A recurrence relation (see #3) has two parts.  Notice that a recursive algorithm also has two parts:

a. A ______ case (or possibly more than one ______ case);

b. A ___________ case in which progress is made toward the ______ case.

If we fail to make progress in (b), we will probably create an ___________ loop.

5. Recurrence relations are used to help find the basic operation count for a recursive algorithm.  For the following algorithm, write the corresponding recurrence relation for M(n) = number of multiplications for input n.

ALGORITHM S(n)

// n is a positive int
if(n == 1)


return 1

else


return S(n-1) + n*n*n
6. Consider the following algorithm.

ALGORITHM T(n)

// n is a positive int

if(n == 1 or n == 2)


return n
else


return T(n-1) + T(n-2)

Find the int value of T(5).  Start by drawing a binary tree to organize the recursive function calls (see p.74, Fig. 2.5).
7. Solve the following recurrence relation by filling in the table below and finding the pattern for M(n).  Recurrence:  M(1) = 1; for n > 1, M(n) = 2*M(n-1) + 1. 
	n
	1
	2
	3
	4
	5

	M(n)
	
	
	
	
	


Solution:  For all n ≥ 1, M(n) = 

8. Compare the plans on p.62 & 72.  Which steps are the same? What is different about analyzing a recursive vs. a non-recursive algorithm?

