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1. (10 points) Draw a diagram to precisely describe the definition of ¢ f(n) = ®(g(n)) ”, explain the detail.

2. (10 points) What are the minimum and maximum numbers of elements for a min-heap of height h? explain

detail.

3. Time complexity

(a) (5 points) Formulate the time complexity for.the follewing procedure.

(b) (5 points) Show a worst case example; and why?
Q3(A)
for i = 1 to A.length = 1

for j = A.length downto i+l

if A[j] <A[3-1]
swap (A[j], Alj-11)

4. (10 points) Design a data structure with as small asipossible storage to representthe following graph, explain

detail of the data structure and compare t0 alternate data structure.
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5. Binary search tree
(a) (5 points) What is binary search tree property?
(b) (5 points) Propose an O(nlogn) algorithm to output a sorted array from a binary search tree.

6. Use master theorem to solve following equatioin:
(a) (5 points) T(n) = 6T(0/3) +n’
(b) (5 points) T(n) =4T(n/4)+nlgn
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7. (10 points) Answer following questions after executes the code fragment.

(a) k=

int n = 4096;

int k = 0;

for (int i =1; 1 < n; i = 1i*4)
k =k + 10;

(b) f(5) =

int f(int x) {
if (x==1 || x==0 ) return 2j
else return f(x-1) + f(x-2);

8. Give the precise definition of problem class in following categories.

(a) (2 points) class of P,

(b) (2 points) class of NP

(¢) (2 points) polynomial-time reduction

(d) (4 points) What will happen if P = NP? Draw a diagram and explain.

9. (10 points) Show how to implement a queue using two stacks. Analyze the running time of the queue

operations.

10. (10 points) Write pseudo code for a recursive version of Binary Search. Analyze the worst-case time

complexity.
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