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. (9 points) Manually provide the inorder, preorder and postorder traversals of the binary search trec of
Fig.1 o '
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Fig. 1: Binary search troe with |5 nodes

. (7 points)Pleass show the recursion version of Greatest Common Divisor routine using Euclid’s algorithm

in C language.
int GCD{const int & a, const int & b)

. ints) If vou have a Node structure shown as follow:
struct Node

{
int item;

l Node “next;

Please use the structure to implement a linked Queue in which have two functions- insert(int item) and
int delete() respectively.

. (10 points)Use the master method (theorem) to give tight asymptotic bounds for the following
recurrences.
a. T(n)=9T(n/3)n
b, T(n)=T(2n/3) + 1

. The binary heap data structure is an armay object thet can be viewed as & complete binary tree. Bach node
of the tree correaponds to an element of the array that stores the value in the node.
a. (4 points) Is an amay <24, 15, 12, 14,10, 13,9, 8, 7> & heap that satisfy the heap property? Why?
b. (6 points) If you have a heapify procedurs for edjusting & max heap as following (in C++):

__—__—._—-—————-_—-m——__-_—#—-—-__‘_
template <class T>
void heapify (T *a, const int Toot, const int n) // & is the array, n in the number //of heap.

| 4

T e=afroot];
for (int j=2*root; j<=n; }*=2){

- if (j < n && a[j] < aj+1]) j+;
' if{ o >= afj]) break;
: a[l/2] = ali};
afj/2} =~ ¢,

'y e o
Please implement a heap sort based on the heapify procedurs in C++,

c. (4 points) What is the time complexity of your heap sort procedure?
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6. (22 points)(z) IHEH3IM—3/ A4 EAbib(single source/all destinations):” BRI RS R — MU REE NI
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7. (16 points) (a )W FFUSERF(19, 39, 11, 30, 15, 35, 7, 25, 18, 24, 7, 42, 13, 46, 27,8MR AR 2-3 13
TR ZFR - (b) P2 ERERFEGERTT, 15, 24 25)RERRRE—S 2 ER -

8. (12 points) MEX & — MMM — — e M (binary tree)ff— M52 £ T HNE T MR R(swap) 40
Figure 3 B/~
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