
CSCE4110 TEST1, F2017

Solve any 6 problems. Do not include more than 6 problems, if you do, only the first 6 will be
graded. YOU WILL BE GRADED FOR ACCURACY AND CLARITY. Each problem has 17
points, so you will get 2 bonus points. If you are solving a recurrence relation, make sure that
you show all your work.

(1) T (n) = 3T (n/2) + n, n = 2k, T (1) = 1.
(2) Solve T (n) = 4T (n/2) + n3, n = 2k, T (1) = 1.

(3) Consider a version of merge sort in which an array of size n is divided into 6 segments of
sizes n/6. Write the recurrence relation for the time complexity and solve it. (Show all your
work. You can assume n = 6k, and T (1) = 1.)

(4)-Assume that we have l sorted files, of sizes n1, n2, ...nl and we want to merge them to
one sorted file. Design a divide and conquer algorithm for this purpose, and derive its time
complexity. You should briefly describe the algorithm, write the recurrence relation and solve it
to derive the time complexity. (Assume that you have a linear time merge algorithm for sorting
two (already) sorted files.)

(5) Assume that we have an array A containing n numbers that can be positive or negative. We
want to find a contiguous subarray of A so that sum of numbers are maximized in that subarray.
(Note that a contiguous subarray is a subarray of form A[i..j].) Briefly, describe a divide an
conquer algorithm that solves this problem. Write a recurrence relation for time complexity and
solve it.

(6)- (a)-Give an example that shows the greedy algorithm that picks the item with smallest
weight (and continues in that fashion) does not solve the 0− 1Knapsack problem. (Note that in
0 − 1Knapsack, one needs to either pick the entire object or NOT; So picking a fraction of an
object is a not allowed.)

(b)- Give an example two polynomials f(n) and g(n) so that log(f(n)) = O(log g(n)) but
f(n) 6= O(g(n)).

(c)-Give an example that shows the greedy algorithm for activity selection that picks the activity
with the smallest duration time (and continues in that fashion) does not solve the activity
selection problems correctly.

(7)- Let {a1, a2, ..., ak} be a set of activities, where, a1 has the largest (latest) start time. Prove
there is an optimal solution to the activity selection problem that contains a1.

(8)- Write the pseudo code for O(m log(n)) version of Kruskal’s Algorithm. (Include union and
find.)
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