國立臺中教育大學100學年度研究所碩士班招生考試
資料結構試題
適用學系：資訊科學學系
1. (10%) 

(1) What is the maximum number of nodes on level 6 of a binary tree? 
(2) What is the maximum number of nodes in a binary tree of depth 5? 
2. Consider the Binary Tree in Fig. 1. Find  (10%)
(1) The inorder traversal:                       
(2) The postorder traversal:                      
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Fig. 1

3. Suppose that we have the following key values: 8, 16, 49, 5, 82, 31, 6, 2, and 45. (10%)
(1) What is the definition of MAX heap?

(2) Write out the MAX heap after each value is inserted into the heap.

4. Suppose that we have the following key values: 8, 16, 49, 5, 82, 31, 6, 2, and 45. (10%)
(1) Write out the binary search tree after each value is inserted into the tree.

(2) Write out the binary search tree after 16 is deleted from the tree.

5. Consider the two polynomials
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. Suppose that these polynomials are stored in the array terms. The index of the first term of A and B is given by starta and startb, respectively, while finisha and finishb give the index of the last term of A and B. The index of the next free location in the array is given by avail. (10%)
(1) What is the time complexity of polynomial addition using above data structure?

(2) Complete Fig. 2.
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6. A polynomial
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.  Explain your idea to evaluate the polynomial using a minimum number of multiplications. How many multiplications are needed with your idea? (10%)
7. We can save space and computing time by retaining only the nonzero term of sparse matrices. (10%)
(1) Give a representation for sparse matrix for this purpose. 

(2) What are the time and space complexities of sparse matrix addition?

8. Apply Merge Sort to sort the numbers (20, 9, 11, 19, 24, 12, 14, 21) in nondecreasing order.

(1) Show the action step by step. (7%)
(2) Sum the total number of required comparisons. (3%)
9. Please fill in the blanks of the following Quick Sort algorithm: (10%)
Problem: Sort n keys in nondecreasing order.

Input: n (a natural number), array of keys S indexed from 1 to n. 

Output: S containing the keys in nondecreasing order. 

   
void quicksort (index low, index high)

     
 
{

index pivotpoint;

if (high > low) {

     partition (low, high, pivotpoint);

                     (1)          ; 

  

                     (2)          ; 

           

                }

           
}

         
void partition (index low, index high, index& pivotpoint)

           
{

index i, j;

keytype pivotitem;

pivotitem = S[low];

j = low;

for ( i = low+1 ; i <= high; i++) 

if ( S[i] < pointitem) {

           (3)     ;                    

     exchange        (4)      ;    

   
}

pivotpoint = j;

exchange        (5)       ;    
 
}  








    

quicksort (1, n);

10. Please fill in the blanks of the following table with either Yes or No: (10%)
	                property

asymptotic notation
	Reflexive
	Symmetric
	Transitive

	O (upper bound)
	Yes
	(1)
	(2)

	( (lower bound)
	(3)
	No
	(4)

	( (exact order)
	Yes
	(5)
	Yes


    0      1      2         3      4       5       6     7       8
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