國立嘉義大學九十八學年度
資訊管理學系碩士班(乙組)招生考試試題

科目：資料結構
1. Write statements that assign random integers to the variable n in the following ranges: For example: 1 ≤n ≤2  ANS: n = 1 + rand() % 2; (9%)
(1) 0 ≤n ≤9

(2) –1 ≤n ≤1

(3) –3 ≤n ≤11

2. Assume the following statement is defined. 

 int t[ 2 ][ 5 ]; 

Answer the following questions based on C programming: (10%)
(1) Write a nested for statement that initializes each element of t to zero.
(2) Write a statement that inputs the values for the elements of t from the keyboard. 

(3) Write a series of statements that determine and print the smallest value in array t. 
(4) Write a statement that displays the elements of the first row of t. 

(5) Write a statement that totals the elements of the fourth column of t. 
3. A bucket sort begins with an single-subscripted array of positive integers to be sorted, and a double-subscripted array of integers with rows subscripted from 0 to 9 and columns subscripted from 0 to n - 1 where n is the number of values in the array to be sorted. Each row of the double-subscripted array is referred to as a bucket. 

The algorithm is as follows:

(1) Loop through the single-subscripted array and place each of its values in a row of the bucket array based on its ones digit. For example, to sort {97, 7, 3}, 97 is placed in row 7, 3 is placed in row 3 and 100 is placed in row 0.

(2) Loop through the bucket array and copy the values back to the original array. The new order of the above values in the single-subscripted array is 100, 3 and 97.

(3) Repeat this process for each subsequent digit position (tens, hundreds, thousands, etc.) and stop when the leftmost digit of the largest number has been processed.

On the second pass of the array, 100 is placed in row 0, 3 is placed in row 0 (it had only one digit) and 97 is placed in row 9. The order of the values in the single-subscripted array is 100, 3 and 97. On the third pass, 100 is placed in row 1, 3 is placed in row zero and 97 is placed in row zero (after 3). The bucket sort is guaranteed to have all the values properly sorted after processing the leftmost digit of the largest number. The bucket sort knows it is done when all the values are copied into row zero of the double-subscripted array.

Illustrate the operation of Bucket Sort on the array A={19, 13, 5, 27, 1, 26, 31, 16, 2, 9, 11, 21} (11%)
4. Draw binary search trees of height 2, 3, 4, 5, and 6 on the set of keys {1, 4, 5, 10, 16, 17, 21}. For example, the binary search tree of height 2 is as follows: (8%)

[image: image1.emf]10

4

17

16 21 1 5


5. Illustrate inserting an item with key 160 and 95 into the following Red-Black tree and deleting nodes with key 60 and 30 also from the following tree. (12%)

 (Hint: each operation is on the original tree)
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6.
(1) What is “AVL tree”? Why do we need it? (5%)

(2) Draw the AVL tree after the following binary-search-tree
 operations performed in sequence：INSERT(40)、INSERT(50)、INSERT(15)、

INSERT(10)、INSERT(70)、and INSERT(60). (5%)
7. For the AOE network of the right figure, please answer the   following problems in project planning. 
(1) Activities a6 takes 0 time unit. What does it mean?      

(Please give your explanation briefly.) (2%)
(2) What is the latest start time of activity a2? (3%)
(3) “If there is only one person to do this project, we can     use the “topological order” of this graph to identify the sequence of executing activities.” Is the statement correct? Please explain your answer in detail. (If your answer is “Yes”, you should give a possible topological order.) (5%)

8. How does the computer evaluate the following expression? Give the detail. (5%)
 5 * 3 + ( 8 - 4 )/ 2;

9. Give a C function:


void xxx( int *a, int n ) {


a[n-1] = 1;



for( int i=n-1; i>0; i-- ) a[i-1] = a[i]+1;



return; }

    (1) Please re-write a recursive version for this function. (5%)
    (2) Analysis the space complexity for both functions. (5%)
10. For the following problems, please give your explanation in detail.

 (1) Generally, the array structure is suitable for stacks but not for FIFO queues. (5%)
 (2) The reason that causes memory the dangling problem. (5%)
 (3) With the k-way merging for external sorting, is it true that the bigger k, the less sorting time we 
will have? (5%)
finish





start





V4





a0=12





a4=5





a2=2





a1=4





V1





V０





V2





V3





a3=5





a５=3





a6=0





背面尚有試題








PAGE  

_1297192192.vsd
10


4


17


16


21


1


5



_1143367040.vsd

