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國立台中教育大學九十五學年度研究所碩士班招生考試 

資料結構 科試題 
 
 
 
一、選擇題（共 5題，每題 2%，共計 10%） 
 
1. A stack is also known as a ______ list. 

(1) First-In-First-Out 
(2) Last-In-Last-Out 
(3) Last-In-First-Out 
(4) None of above 

 
2. A priority queue deletes the element with the highest (or the lowest) priority. Consequently, 

_____ are frequently used to implement priority queues.  
(1) Lists  
(2) Stacks  
(3) Heaps  
(4) Graphs 

 
3. Which of the following will build large tables with all known previous results? 

(1) Parallel algorithm 
(2) Dynamic programming 
(3) Approximation algorithm 
(4) Divide-and-Conquer algorithm 

 
4. Which of the following represents a possible balanced factor of a node in an AVL tree? 

(1) -1 
(2) -3 
(3) 3 
(4) Infinity 

 
5. The sequence to traverse a tree with post-order traversal is ____. 

(1) left sub-tree, right sub-tree, the node 
(2) left sub-tree, the node, right sub-tree 
(3) the node, left sub-tree, right sub-tree 
(4) right sub-tree, left sub-tree, the node 

 
二、問答題（90%） 
 
1. A palindrome is a string whose reversal is identical to the string, e.g., 101 and 11011. 

Write an algorithm (pseudo code) to print all decimal strings of length n that are 
palindromes? What is time complexity of your algorithm? (10 %) 

 
2. 請寫出一個一維陣列 A（1：n）的 STACK中，insert和 delete一個元素的演算法。 
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3. 請計算下列演算法的 time complexity。(10 %) 
For I = 1,2,…,n 
    For J =1,2,…,n 
       sum = 0 
       For K=1,2,…, n 
           sum = sum + A[I,K] + B[K,J] 
       Next 
       C[I,J] = sum 
     Next 
Next 

 
4. The recursive function of the Fibonacci Series is defined as Fn = Fn-1 + Fn-2, F0=0, F1=1,  

n≧2.  Please analyze the time complexity of the Fibonacci function. (10%) 
 

5. There is a float array A[18][10] (sizeof(float) =4).  If the address of A[11][2] is 10E916.  
What is the address of A[15][13] ? (5%) 

 

6. There are 1 binary tree with one node, 2 binary trees with two nodes, and 5 binary trees with 
three nodes.  How many binary trees are there with five nodes? (5%) 

 
7. 將 O(n!), O(n2), O(2n), O( n ), O(n log2 n), O(n log n2), O(n log log n)由小到大排序。 

(10 %) 
 
8. 設輸入檔為 (41, 22, 6, 28, 2, 12, 8, 14)。 以此輸入檔建一 heap tree，並且圖示出以此

heap tree 來輸出排序資料的過程 (請詳列過程)。(10%) 
 
9. Insert a sequence of keys (27, 49, 17, 20, 61, 23, 92, 33) into a data structure that has no 

keys in the beginning. Depict the data structure after these insertion if it is  (10 %) 
(a) AVL tree (b) Binary search tree. 

 
10. Construct Huffman Binary codes for the following 6 messages where probabilities of 

appearance are A=0.29, B=0.25, C=0.14, D=0.13, E=0.11, F=0.10. Suppose that E is 
encoded as 010 and D is 101. What are A and F encoded？ (10 %) 


