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1. (20%) Please answer the following questions
a. What is the minimum depth of a binary tree with n nodes
b. What is a binary search tree
¢. 'What is the articulation point
d, What is a stack
e. What is a B tree
2. (12%)Determine whether the following statements are correct
a. Te"+dn"+ 100" logn=0(3")
b, 100000n'7+2"+204n=0(2")

¢. n'™inlogn=O(n'"")
3. (10%) Please analyze the worse case time complexity (in terms of 0() of the

following program. Assume, initially, there are n elements in a, i.e., right — lefl =n-1.
int TT(int *a, int x, int left, int right)
{ if (left <=right) {
int middle=(left+righty/2,
switch (compare(x, a[middle])) {
case ‘>":return TT{ax Jeft+1 right);
case “<":return TT(a,x,left,right-1);
case “=";return a[middle]; } }
return=1;} }
4. Please answer the following questions
(5%) (a) What kind of data representation (array representation or linked
representation) will you use to implement a max heap? Why?
(15%) (b) According to the data representation selected in (b), please write the
program for data insertion into a max heap. Please “analyze™ the time complexity
{in terms of O) of your program.
5. Refer to Figure 1, please answer the following questions
a. (10%) Explain the main idea of Prim's algorithm, Use Figure 1 as an
example to show each stage in Prim'’s algorithm. What is the time complexity
of this algorithm.
b, (5%) If in graph G there are n vertices and n'* edges. Which algorithm
(Prim or Kruskal) will you select to get the minimal spanning tree of G?

Why?
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Figure 1,
6, Cuick gort
a. (12%) Please write the quick sor algorithm,
b. (6%) Use an example to illustrate this method. Maoreover, what kinds of
inputs will result in the worst cases behavior?
¢, (5%) What is the worst case time complexity of quick sort algorithm?
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