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1. Please explain the following terms 1
~ (a) array , {

(b) binary search tree
(c) priority queue
(d) overflow (in hashing) (20%)

2. (a) Please define the Depth First Search in Graphs.
(b) Please explain the idea of implementing Depth First Search and the data structures required
(not just in pseudo code, C or C++ code alone).  (15%)

3. (a) Please define the 2-3 tree.
(b) Please give and explain the time complexity of the operations search, delete and insert in the
2-3 tree. "

(c) Show the result of inserting 35 into the following 2-3 tree.

() Show the result of deleting 95 from the result in (d). {20%)
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4.(a) Give the definition of the threaded binary tree.
(b) With the following declaration for the node structure in the threaded binary tree,
typedef struct threaded_tree * threaded_pointer;
typedef struct threaded_tree { ‘
short int left_thread,;
threaded_pointer left_child;
char data;
threaded_pointer right_child;
short int right_thread;
)
give the function insucc(threaded_pointer t) that will find and return the inorder successor of
the node t in a threaded binary tree. (15%)

5. A 2-dimentional plane is divided into a set of polygons. A polygon is a closed area and
bounded by a series of straight line segments. The end points of each lmesegment ae called
the vertices. Each vertex is represented by a coordinate pair (x, y). An‘éxample'is given
below. There are five polygons (A, B, C, D and E) and twelve vertices (v1, v2, ... and v12).
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A system will be designed for recording and managing the polygons in a plane and the most
frequent query is to find if a given polygon is adjacent to another particular polygon, such as “Is
polygon X adjacent to (3§#%) polygon Y ?. - Please propose a data structure for the system and
the algorithm with the best performance for the query given above. Finally, analyze your
algorithm. Please make your answer as clear and simple as possible. (30%)




