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1. Define the following terms. (16%)
(2) big-O notation (b) ADT List (c) Bulet citcuits (d) Algorithm

2. What is the final content of queue q after performing the following C+-+ codes?
Please sketch the incremental change of s and q before presenting your answer. (6%)

1 Stack<int> s ; Queuve<int> q
2 for (int i = 13 ; i>=3; i--) s.push(i) :
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3 while (!s.empty()) |
4 if (s.top()%4==0) q.dequeue() :
5 g.enqueve{s.top())

6 s.pop()
73

3. Answet the following questions. (15%)
(2) design a pointet-based data structute to store the following general tree, and

preseat your answet in a pictorial form.

(b) give the pseudo code of performmg depth-first search in this structure (by using
recutsion).

() express the following exptession in tree structure and present its postfix form,
(mmake sure the result of postorder traversal in the tree stracture is the same as the
postlix form)

x-y-b* (c%¥d*e) /pow (i, j) /g

4. Answer the following questions. (15%)
(a) use an example to explain quadratic probing for tesolving the collision in hashing
(b) similar to (a), but adopt double hashing to serve as collision resolution.

(c) discuss the table usage for quadratic probing and double hashing,

5. Answer the following questions. (10%)
(a) complete the following binaty_search() function, which would return the index of

target inatray rec and return -1 if target is not found.
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struct record {KeyType key; InfoType info:} ;
int binary search(record *rec, int size, record& target) f{
int a = 0, b =size-1, ans=-1;
while (b>=a) (
// insert your codes here
}

return ans ;

)
() how to delete a node n in a BST when (1) n has only one child (2) n has two
children?
6. Consider Bubble Sort, Quick Sott and 1.5D Radix Sort, (22%)

(a) sort the following data in ascending otder by nsing the three method respectively.
747 118 445 1011 765 33 168 15

(b) analyze the time complexity of Quick Sort and LSD Radix Sort.

(c) describe the importance of choosing a proper pivot for Quick Sott, and give at

least two methods for pivot selection.

7. Cousider the minimum cost spanning tree of a graph, (16%)
(a) construct an example graph by youtself and apply Kruskal’s and Prim’s algorithm
to obtain its minimum cost spanning tree, respectively.

(b) determine the time complexity of the two algoritlums.




