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Exercise 1.1 Consider an array A of objects, where each object o has a key k(o). Con-
sider an algorithm which takes a search key ko as input and outputs an element o € A so

that ko = k(o).

1. Write pseudo-code for a search algorithm. How many objects must be considered
before the right element is found? Give answers for the worst case and the average
case.

2. Suppose the array A is sorted with keys k(o) in increasing order. How does that
affect searching? Write pseudo-code for a faster algorithm, taking advantage of the
search order. How many objects must now be considered in the worst case before
the right element is found?

Exercise 1.2 Draw a recursion tree for

T(n)=3(T(n/3)) +n, whenn > 2, (1)
T(1) =1. (2)

Assuming that n is a power of three, use the recursion tree to find an exact solution for
T(n).

Exercise 1.3 Draw a recursion tree for

T(n) =4(T(n/4)) +3n, whenn >1, (3)
T(1) = 1. (4)

Assuming that n is a power of four, use the recursion tree to find an ezxact solution for
T(n).
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Figure 1: Recurrence tree for Problem

SOLUTION: The recurrence tree is shown Figure [T} where n = 4™. We see m levels of
3n operations each, plus one level of n operations. Hence T'(n) = 3nlogn + n, assuming

that n is a power of 4.

Exercise 1.4 Revisit the recursion trees from Ezercises and[1.3 Use the diagrams
to find Big-O bounds on the two recurrence equations.
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