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1. a. Find a minimum cost spanning tree of the following weighted undirected graph
by Kruskal’s algorithm. Show the edge selected in each step of constructing the
minimum cost spanning tree. (10%)

b. Replace Kruskal’s algorithm with Prim’s algorithm, and then do Question 1.a
again. Let the starting node be vertex 0. (10%)

2. a. Show the cost adjacency matrix of the following weighted directed graph. (6%)
b. Find the shortest path from vertex A to each one of the other vertexes by using
Dijkstra’s algorithm. Show each step in the process of finding the shortest paths

by Dijkstra’s algorithm. (14%)
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3. a. A binary tree has 10 nodes. The preorder and inorder traversal of the binary tree

are shown as follows. Please draw the binary tree. (10%)
Preorder; EDCABFIJKL, Inorder;: ACBDEIFKIJL

b. Show the postorder and preorder traversal of the following binary tree. (10%)

4. a. Sort the following number list in an ascendant order by merge sort. (5%)
26,5,77,1,61,11, 59, 15

b. Assume the function of Merge() is used to merge two sorted number lists into
one sorted number list in a descendant order. Please write the code of this function
by C language. This function is declared as follows. (15%)

void Merge(int* A, int* B, int* C, int m,; int n);
/* This function is used to merge two sorted arrays, 1.€., A and B, into one sorted
array C in a descendant order. The parameter m is the number of elements 1n
array A, and the parameter n is the number of elements 1n array B*/

5. a. Assume a hash table has seven slots and a list consists of seven numbers (23, 18,
20, 4, 26, 13, 19). Map the number list to the hash table by the following hash
function, and using linear probing to resolve the problem of collisions. (7%)

Key = x % 7, where X is an element in the number list and Key is the hash

address of mapping x to the hash table.

b. Let the number list and the hash table be represented as array A and array B,

respectively. Please write a program to implement Question 5.a by C language.
(13%)




