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There is limited choice. 

1. We have a set S of n given horizontal line segments in the 2-d plane 
so that no two segments are on the same horizontal line and all the 2n 
endpoints are distinct. Consider the interior of the convex hull of the 
line segments in S. We wish to triangulate this region; clearly, each 
triangulation edge must (i) lie entirely inside the convex hull, (ii) avoid 
the interiors of all then given line segments of S, and (iii) have ends 
coinciding with the 2n endpoint points of segments in S. Design an 
O(n logn) time algorithm for computing such a triangulation. 

(20 marks) 

2. Given a triangulation of an n-sided simple polygon P, we wish to com
pute the boundary of the region V(p), where V(p) is the set of all 
points of the polygon P visible from the point p inside P. Design a 
linear time algorithm for computing the boundary of V(p). A point q 
in P is visible from p ~ the segment pq does not intersect the exterior 
of P. if 

[15 marks] 

3. We are given a set S of n rectangles in the plane so that the sides of 
these rectangles are oriented along the X- and Y- axes, no two hori
zontal (vertical) sides are collinear,- and all 4n vertices are distinct. We 
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need to preprocess the rectangles and create data structures so that we 
can answer point queries as efficiently as possible. The point query of 
an arbitrary point p would require the reporting of all rectangles in the 
set S that contain the query point p. Design your best possible solu
tion with minimal (sublinear) query time and minimal (subquadratic) 
preprocessing time. 

[20 marks) 

4. Design a linear time algorithm for computing the union of two given 
convex polygons. If one of them has n sides and the other has m sides 
then your algorithm should require O(m + n) running time. Note that 
the two polygons may be either disjoint or overlapping. 

[15 marks] 

5. Explain the structure of the finger tree data structure? Explain how 
finger searching is done in time proportional to O(min{logd,log(m
d)}) time, where m is the total number of leaf nodes and d is the 
distance of the leaf node to be searched from the leftmost leaf node. 

[8+7 marks} 

6. Show that the space complexity of an interval tree for n intervals is 
O(n)._ 

[10 marks) 

7. State Heliy's theorem for convex objects in the two-dimensional plane. 
Show that n ~ d + 1 d-dimensional axis-parallel rectangular parallelop
ipeds have a common intersection point if the n rectangular parallelop
ipeds intersect pair-wise. 

[7+8 marks] 

8. In Kirkpatrick's triangulation refinement method for planar point lo
cation, the preprocessing step involves building a data structure that 
permits O(log n) time query processing, where the planar subdivision 
under consideration for planar point location has n vertices. Show that 
O(n) space is sufficient for this data $ructure. 

[15 marks] 
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