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1. (a) The topological sort algorithm can determine the processing sequence
of a directed acyclic graph like Fig.l. Design an efficient data
structure representing the DAG graph for facilitating the
implementation of the topological sort algorithm. Use Fig.l to
illustrate your data structure. (5%)

(b) State the topological sort algorithm incorporating your data structure
and using the queue data structure to store the “ready” node. (10%)
{c) Analyze the complexity of the topological sort algorithm. (5%)

Fig. 1

2. An unsorted sequence 26, 05, 77, 01, 61, 11, 59, 15, 48, 19 is stored in an array and
to be sorted in increasing order.
(a) Write the contents of the array in the first two passes of heap sort. (10%)
(b) Write the contents of the array in the first pass of radix sort. (5%)
(c) Prove that any algorithm that sorts by comparisons only must have a worst

case computing time Q(nlogyn). (5%)

3. Show the final AVL tree after successively inserting the keys 2,7, 8, 1, 3, 6,4, 5,9,
10 into an initially empty AVL tree. (10%)
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4. (a) Given a binary tree as shown in the following, write a recursive function
count_node that counts the nuinber of nodes in the tree. (10%)

count_node(root)=8

Fg. 2

(b) With Fig. 2 as the input, write down, respectively, the outputs of postorder
traversal and level order traversal of the tree. (10%)

5. Assume that A = 3, B=5, C=6, D=48. Compute the value of the following
expressions:

(a) ABCH+*CBA-+* (5%)

(b) /M*+ABCD (5%)

6. Given a 2-3 tree in the following, draw the tree after deleting 70, 90, 60, 95, 20 in
the given order.(Hint: a 2-3 tree is a B-tree of order 3.) (10%)
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Fig. 3
7. Solve the following recurrence equation of T(n) and find the Big-Oh of T(n).
Ty =T(@-1)+ I/n,and T(1)=1 (10%)
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