Mat 343 Homework Assignment for Sections 5.1 - 5.2

Due Monday 3/31/08

Section 5.1

· Solve #1, 2, 3 on p.281.  Be sure to justify your answers

· Special instructions for #1:  
(a)  What is the "worst case" input for finding the maximum in a list of n numbers?  Explain.  
(b)  Give a lower bound on the number of comparisons needed to find the maximum number in a list of n numbers.  Justify!  
(c)  Algorithm #1 works as follows:  On input (x1, x2, x3, x4), return 
max( max( max( x1, x2 ), x3 ), x4 ).  Draw the decision tree for algorithm #1.  Is the algorithm optimal?  Explain.  
(d)  Algorithm #2 works as follows:  On input (x1, x2, x3, x4), return 
max( max( x1, x2 ), max( x3, x4 ) ).  Draw the decision tree for algorithm #2.  Is the algorithm optimal?  Explain.  
· Solve the following problem (new #4):  Suppose there are n possible answers to some problem.  If we use a b-branching decision tree (b ≥ 2), find a reasonable lower bound for the number of decisions needed to solve the problem.
· Solve the following problem (new #5):  Suppose we have a sorted list of 
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 where k = 2n-1, and a value y.  The problem is to locate y in the sorted list of numbers xi.  If we are guaranteed the y IS in the list (search will not fail), give an optimal algorithm for solving the problem.  How many comparisons must it make?  Illustrate for a list of length 7 (
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) by drawing the decision tree.

Section 5.2

· Solve these problems on p.287 - 289:  1b, 2b, 2d, 3b, 3d, 4b, 4d, 4f, 4h, 6a, 7a.  
Simplify all answers as far as possible, and show all your work.
· Solve the following problem (new #8):  Find a simplified closed form for the number of times statement S will be executed in the following algorithm (justify!):  

for(i = 1 to n)


for(j = 1 to n)



for(k = i+1 to n)




do S;

· Solve the following problem (new #9):  Find a simplified closed form for the number of times statement S will be executed in the following algorithm (justify!):  
for(i = 1 to n)


for (j = i+1 to n)



for(k = i+1 to j)




do S;
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