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1. Given a set S of n arbitrarily oriented line segments in the plane, show how we can preprocess S in 
subquadratic o(n2) time so that windowing queries with arbitrary rectangles can be answered with output 
sensitivity. A windowing query requires determining the portion of each segment that lies inside the query 
rectangle; the query rectangle in this case may be assumed to have sides parallel to the axes. Can we achieve 
O(log n+k) query time, where k is the number of segments with a portion inside the query rectangle? Why? 
Can we also achieve O(nlogn) preprocessing time and linear preprocessing space? Why? [10+10] 

2. Show that the convex hull of a star-shaped polygon can be computed in linear time. Show also that a 
star-shaped polygon can be triangulated in linear time. Assume that a point p inside the polygon P is given 
such that the entire polygon P is visible from the point p. [3+ 7] 

3. Given a set of n arbitrarily oriented line segments in the plane, show that it is possible to detect whether the 
segments are mutually disjoint (pairwise intersection free) in O(nlogn) time. If the segments were parallel 
(all oriented in the same direction), then could we solve the same problem in O(n) time? Why? [10+10] 

4. Show that the boundary of the intersection of n half-planes can be computed by using a duality transforma
tion, and by computing the convex hull of the points defined in the dual plane, corresponding to the lines 
defining the primal half-planes. [7] 

5. Design a linear time algorithm for computing the boundary of the region defined by the symmetric difference 
between two convex polygonal regions in the plane. [If A and B are sets of all points of the plane inside the 
two respective convex polygons then the set (A\ B) U (B \A) is the symmetric difference sought.] [15] 

6. Consider the planar subdivision defined by n lines in the plane. Assume that no two lines are parallel and 
no three lines are concurrent. Let us consider all the faces (some possibly unbounded) of the subdivision. 
For any line L from the set of the n defining lines of the subdivision, show that there are O(n) edges of 
faces of the subdivision on faces adjacent to the line L. [10] 

7. How are concatenable queues used to represent polygonal chains? What operations do they support? What 
are the time complexities for the construction and updation of such queues? How can they be implemented 
with AVL-trees and with 2-4-trees? [5+2+3+8] 

8. Show that the problem of computing the diameter of a set of n points in the plane has time complexity 
n(nlogn). [5] 

9. Consider the convex hull of the O(n2 ) points of intersection betweeen n lines in the plane. Given then lines 
as input, can we compute the convex hull of these intersection points in O(n2

) time? How? Can we also 
compute the same convex hull in O(nlogn) time? Why? [5+10] 
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