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You do not need to hand in soft copies of your programs for this assignment. Hard copies, graphs, and
written answers to questions are su�cient. I will ask you to demo if I have doubts about your results. Please
put answers to all your problems together in sequence. I like it best if the answers are typed.

1. Solve the following recurrence relations using any method (Repeated substitution, Characteristics
functions, Generating functions, although we have discussed only the first method in class) you like.
Assume that T (n) is a constant for n  2.
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(d) (Required for grad students, Extra-credit for undergraduates) T (n) = 3T (n/2)+n logn

2. All of you know the Binary Search algorithm. Write the algorithm in pseudocode. Analyze the
algorithm for time needed as the size n of the problem changes.

Suppose we write an algorithm called Ternary Search where instead of dividing the sorted array into
two parts, we search by dividing the relevant part of the array into three parts, determine which
part the item we are looking for appears, and recursively search for the item in this part. Write this
algorithm in pseudocode. Analyze the algorithm for time needed as a function of the size n of the
problem.

Implement the two algorithms. Generate sorted arrays of random numbers of increasing length from 0
to 100,000 in steps of 5,000. Let each random number you generate be between 0 and 100, 000. Keep
track of the amount of time required to search for randomly generated numbers as you change the
length of the sorted arrays.

You need to compare how the theoretical analysis compares with the time taken in practice by the
two search algorithms. To do this, draw graphs based on your experiments. On X-axis, you will have
the size of the problem and on Y-axis, you will have the time taken for sorting. Scale the graphs
appropriately so everything fits nicely on your graphing sheet.

Clearly label your graphs. Use graphing sheets or a computer graphing tool. Don’t graph by hand! How
do your experimental results compare with the theoretical results? You must show this in terms of the
graphs you obtain from experiments. One way to do this is to use some program to fit a curve to the
points you obtain experimentally. The program should give you an equation for the curve. Compare
the curve with the function you obtain theoretically. They should be similar if everything works out,
in terms of ⇥ notation. If they are not, try to explain what the problem may be.


