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Consider the problem of finding the convex hull for a given set S = {p; = (z;,5;) | 1 £
i £ n} C R? such that

O:T]<T:<rnaozy1:yn<ynnggn_l r?#ljsl#.?

Suppose that any real value can be stored using O(1) space and the algorithm is required
to output the corner points on the boundary of the convex hull in clock-wise order from

p1 to p,. Answer the following questions.

(i) Give an O(nlogn) time algorithm for sorting p,...,p, in the increasing order of

Z;.

(ii) Prove that the following algorithm can correctly find the convex hull of S and that
it can be implemented so as to have O(nlogn) running time.
1 Sort pi,...,ps in the increasing order of ;.
Let g1,¢2, - .., g, denote the result (g1 = p1, g, = pn)-
Prepare an empty list L and append ¢, then ¢, to the end of it.
for k=3,...,ndo
Append ¢ to the end of L.
while |L| = 3 and the last three points g;, ¢;, g in L satisfy i:% < ﬁi—ff; do
end while
end for

2

3

4

5

6 Remove the middle point ¢; from L.

7

8

9 Output the points in L in their order in L.

(iii) Prove that in general finding the convex hull of S requires Q(nlogn) time. The fact
that the time complexity of sorting algorithms is Q(nlogn) can be used without

proof.



