COT 4110- Tools for Algorithm Analysis

Exam 1

10/5/99

1) (5 pts each) Give a theta bound for each of these recurrences:

a) T(n) = 6T(n/2) + n2
b) T(n) = 36T(n/6) + n2 – 24n + lg n

c) T(n) = 2T(n/2) + n/(lg n)

d) T(n) = 7T(n/4) + n1.5 

2) (25 pts) Give a closed form solution to the recurrence

(n + ½)T(n) = (2n-1)T(n-1) + 14n, for n>=2. T(1) = 5

3) Scientists working in a remote region in Nigeria recently discovered a bacteria that is more deadly than E Bola. After careful observation of the bacteria in a controlled environment, they have learned about its reproductive patterns. In particular, consider the bacteria alive at time t. These can be split into two groups: those bacteria that were alive at time t-1, and those that were born at time t. If there are A bacteria that were alive at time t-1, and B bacteria that were born at time t, we can use this information to predict how many bacteria will be alive at time t+1. (This means that A bacteria were present at time t-1, and A+B bacteria were present at time t.) The B bacteria only produce 50% new bacteria that are “born” at time t+1. But, the veteran A bacteria produce 300% new bacteria that are “born” at time t+1. This pattern seems to persist except for one discrepancy. At time t in the simulation, there are 6t+5 less bacteria than expected – the cause of this is unknown as of now.

a) (7 pts) Let T(n) be the number of bacteria alive at time n. Write a recurrence that T(n) satisfies, in terms of T(n-1), T(n-2) and n.

b) (18 pts) Given that we started our simulation with the initial conditions T(0) = 6, T(1) = 15, give a closed form solution for T(n).

4)   (15 pts each) Pick two of three of these summations to compute.
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