Mid-Semester Test

Maximum marks: 50 September 26, 2008 Total time: 2 hours

Roll no: Name:

e Write your answers in the question paper itself. Be brief pragtise. Answer alfjuestions.

e For any algorithm you design in this test, you should supplyaegument about its correctness and
also about its running time. Writing only a pseudocode dagssuffice.

1. Suppose that the running tinfig») of an algorithm on an input of size satisfies
T(n) = T(Tn/2]) + T(|n/2)) + cnlogn
for all n > 2, wherec is a positive constant. Deduce thatn) = O (nlog?n). (10)
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Let M denote the maximum of these absolute differences,rarle minimum of them. The problem of
determiningM (resp.m) is called the maximum-difference (resp. minimum-diffeze) problem.

(a) Design anD(n)-time algorithm to computé/. (5)

(b) Design anD(n log n)-time algorithm to computex. (5)
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Element uniquenesﬁ)étermi'ne whether an array ofintegers contains duplicates.
It can be proved (using techniques other than reduction) élsament uniquenedsas a lower bound of
Q(nlogn) (under reasonable models of computation). Using this tgstdve that the algorithm of Part (b)
is optimal. (5)

3. We often need to compute the convex hull (smallest enclagingex polygon) of general geometric objects.
(a) Design anD(n logn)-time algorithm to compute the convex hulleftriangles in the plane. (5)
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hdn-convéx) in the plané. ' ' - o (5)

(c) What is the smallest convex polygon enclosing a circle? (5)
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substring ofS andT.. Design éro(mn)-time dyhamic programming algorithm for solving this pretr. (15)
(Hint: Consider the longest common suffix (or its lengh)); of S[0...4] andT[0... j].)

(Remark: This problem can be solved io(m + n) time by using sophisticated data structures like
generalized suffix tregs
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