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Design an algonithm whose running time, constant factors notwithstanding, is described by the
recurrence equation

T(1) = 1
T(n) = 4T(n/2) +n*, forn=2% k21
The algorithm receives as input an t-clement array A[1..n], but otherwise it does not matler wlhiat

the algorithm actually does. Determine the order of growth of the solution 1o the recurrence,
when n is a power of two, 12p

The Eulerian number < 2 indicates how many permutations 1 of the set {1,...,n} contain
exactly k ascents, i.¢. positions i such that (i) < w(i+1). These numbers satisfy the recurrence:
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k >—-H, forn < k.

Diesign a reasonably efficient algorithm, based on this recurrence, for computing the number

< : > Determine the time complexity of your algorithm, Hp
Design a lingar-time algorithm for the following task: given a connected undirected graph G,
find a vertex v that can be removed from € without making it disconnected. (Hint. Think about
other linear-time graph algorithms that you know.) Hip

The diameter of a tree is the length of the longest path contained in i, Design a linear-time

algorithm for determining this quantity. Justify the time-complexity claim ol yout algorithim,
(Hint, One possibility 18 (o use i divide-and-conquer approach.) I4p

FRecall that i free is an acyelic connected graph,



