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國立臺中教育大學 103 學年度碩士班招生考試 

資料結構試題 

 

適用學系：資訊工程學系碩士班 

 

一、選擇題 （10%，每題 2%） 

Please select the correct answer for each question. 

1. What is the time complexity (in big-O notation) of insertion into a binary heap with 

N elements?  

(a) O(N log N)  (b) O(log N)  (c) O(1)   (d) O(log2 N)  (e) O(N)  

2. What is the time complexity (in big-O notation) of insertion into a unsorted Linked 

List with N elements?  

(a) O(N log N)  (b) O(log N)  (c) O(1)   (d) O(log2 N)  (e) O(N)  

3. What is the time complexity (in big-O notation) of insertion into a sorted Linked 

List with N elements? 

(a) O(N log N)  (b) O(log N)  (c) O(1)   (d) O(log2 N)  (e) O(N)  

4. What is the worst-case time complexity (in big-O notation) of insertion into a 

Binary Search Tree with N elements?  

(a) O(N log N)  (b) O(log N)  (c) O(1)   (d) O(log2 N)  (e) O(N)  

5. What is the time complexity (in big-O notation) of finding the largest element in a 

Binomial Heap with N elements?  

(a) O(N log N)  (b) O(log N)  (c) O(1)   (d) O(log2 N)  (e) O(N)  

二、問答題 （90%，每題 10%） 

1. Please explain the following terms:  

(1) Complete Binary Trees   

(2) Skewed Binary Trees   

(3) Doubly Linked Lists  

(4) Queue                

(5) Max Heap 

(2% for each question) 
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2. Consider the Tree in Fig. 1. Find 

 

Fig. 1 

(1) The degree of the tree 

(2) The preorder of the tree                      

(3) The inorder of the tree                       

(4) The postorder of the tree                        

(5) The levelorder of the tree                       

(2% for each question) 

3. Please answer following questions: 

(1) Translate the following infix expression into postfix.  
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(2) Given A=4, B=14 and C=2, evaluate the following prefix expression. 

* / - + A B C * A C B 

(3) Evaluate the following prefix expression, when A=10, B=2, C=12 and D=2. 

+ / ↑ - A B 2 ↑ / - C D / A B 3 / + A C B 

(4) Please convert equation from Infix to Postfix.  

(a +b) / c % d - e * a-c       

(5) Please convert equation from Infix to Prefix.  

  a - b * (d + e) /(f + a * d)    

(2% for each question) 
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4. Write a C function returnNthValue(struct node* head, int index) that takes head 

pointer of the linked list and an integer index and returns the data value stored in 

the node at that index position. The function use the following declarations: 

 

 

 

 

 

5. Consider the multiplication of the following four matrices: 

A  x  B   x  C   x   D 

20 x 3  3 x 28  28 x 12  12 x 8 

Please determine the minimum number of elementary multiplications needed to 

multiply these four matrices. 

6. Suppose that there is a list of numbers: 11, 23, 8, 12, 20, 6, 9, 16.  

(1)Show the content of the array that stores the above list of numbers to form a 

max-heap tree.   (2%) 

(2)Show the intermediate steps (whenever any data moves) after inserting 3 and 10 

in order in the max-heap tree obtained in the step (1).   (4%) 

(3)Show the intermediate steps (whenever any data moves) after removing the max 

value in the max-heap tree obtained in the step (2).   (4%) 

7. Please write out a recursive program to calculate the length of the longest path 

from the root node to leaf nodes in a binary tree. 

8. Assume that there is an integer number series: 2, 4, 6, 8, 10, 13, 14, 15, 17, 21, 23, 

26, 28, 30, 33, 34, 36, 38, and 40. Please search 13 and 36 in this number series by 

Interpolation Search algorithm, and describe the searching procedure step by step. 

9. Use Huffman’s algorithm to construct the optimal binary prefix code for the 

following letters step by step, where the probability occurrence of each letter is 

given in parentheses: A(0.1), B(0.25), C(0.05), D(0.12), E(0.01), F(0.17), G(0.16), 

H(0.14). 

/* Link list node */ 

struct node { 

int value; 

struct node* next; 

}; 


