Midterm Exam Part I

1.

For each statement , answer True or False.  You don’t need to justify your answer.  All functions are assumed to have positive values

a) If f(n) =  (n) and g(n) =  (n), then f(n)/g(n) =  (1)

b) If f(n) = O(n log n) and g(n) =  (n log n) then f(n) + g(n) =   (n log n)

c) If f(n) =  (n2) then f(n) is asymptotically nondecreasing

d) If f(n) = O (g(n)), then 2 f(n) = O(2 g(n) )

e) If the worse case running time of algorithm A is O(n log n) and that of algorithm B is O(n2), then A is faster than B when n is sufficiently large

2. 

Solve the recurrance 

T(n)  =  4 T(n/2) + nk log n

Where k is an integer.  (You need to discuss different cases for different values of k.)

3.

Let G= (L, R, E) be a bipartite graph, where L = { u1, u2, u3, …, un } and R = { v1, v2, v3, …, vm }.  Two edges ( ui, vj ) and ( uk, vl ) are said to intersect (or have intersection) if (i – k)(j – l) < 0.  (For instance, in the following figure, edges ( u2, v3 )   and  ( u3, v2 )   intesect, while ( u1, v1 )  and ( u2, v3 )  don’t.)  We wish to find a maximum matching M such that no two edges in M have intersection.  (In the figure, the three heavy edges constitute such a matching.)  Show how to solve this problem using dynamic programming.  Your answer must include a recurrance relation, boundary conditions, the goal, a non-recursive procedure, and its time complexity.  (To receive full credit, your solution must be correct and efficient.)

