COT 4110 Homework #2

Assigned: 9/2/99

Due: 9/14/99

Problem 1) Give  bounds for recurrences using one of the three methods we described in class:

a) T(n) = 4T(n/3) + n2
b) T(n) = T(99n/100) + n

c) T(n) = 125T(n/5) + n3
d) T(n) = 8T(n/3) + n2
e) T(n) = 17T(n/4) + n2
f) T(n) = 4T(n/16) + n1/2
g) T(n) = T(n1/2) + 1

Problem 2) Give an exact closed form solution to these recurrences:

a) T(n) = T(n-1) + T(n-2), for n>=3. T(1)=1, T(2)=3

b) T(n) = 6T(n-1) - 9T(n-2), for n>=3. T(1)=1, T(2)=2

c) T(n) = 6T(n-1) – 11T(n-2) + 6T(n-3), for n>=4. T(1)=2, T(2)=1, T(3)=4

d) T(n) = 3T(n-1) + n, for n>=2. T(1)=4

e) T(n) = 3T(n-1) – 2T(n-2) + 3n, for n>=3. T(1) = 1, T(2) = 1

Problem 3) Find these sums:
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Problem 4) There are a group of n boys and n girls that want to be paired off for 7th grade square dancing class, according to height. Namely, the ith tallest boy should be paired with the ith tallest girl. Their gym teacher, being a big fan of quick sort, comes up with this algorithm:

Step 1) Pick one boy and one girl at random to “partition” each group into two groups. (Note: the way this works is all boys taller than the “partition” boy go in group A, and all of the boys shorter than the “partition” boy go to group B. Assume no two children are the same height. The “partition” boy joins either group. Similarly, the girls split up into groups C and D, with all girls in group C shorter than the shortest girl in group D.)

Step 2) Now, sets A and C are paired together, and sets B and D are paired together. The problem with this is that the sets A and C might have a different number of boys and girls in them. So, first, we must figure out the size of each set, denote these as size(A) and size(C). Now, we want to sort the larger set, using a O(nlgn) sorting algorithm. Then, we will send the |size(A) – size(C)| tallest boys or girls from the appropriate group to join the appropriate set, either B or D. So, after this, the sets A and C will have the same number of boys and girls, and the sets B and D will have the same number of boys and girls as well.

Step 3) Now, we have two subproblems identical to our original, (since all the boys in set A are shorter than all the boys in set B and all the girls in set C are shorter than all the girls in set D, and size(A)=size(C).) Solve both of these using this algorithm, unless one of the sets is of size 1. In that case, you have a pair!

a) Write down a recurrence for the running time of this algorithm, T(n). You may have Big O’s in your expression, assuming that at each step the boys split into equally sized sets and the girls split into the shorter set of girls containing 3 times as many girls as the taller set.

b) Solve the recurrence in part a, simply give me a big O bound on it.

c) What would be the worst case running time of this algorithm? (Give a theta bound.) When would this be achieved?

