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2. 4o fp50

int f(int n) {
if (n==0) return 0;
if (n==1) return 1;
iIf (n==2) return 2;

#define maxsize 200
int stack[maxsize];
int top=1;

if(IsFull()) StackFull();

S f(B) L Ak et B 9 &

R >+ 3 fp (stack) ¥ = 7 (queue) > F ¥

void push(int element) {

N\

2 ] (greatest common divisor) » 3% F T 5 R

return (f(n-1)-f(n-2)+f(n-3));

z 1(5) - (5%)

TR AR

(@ TAARN SR L ostack chpushiEE o T (5%)

typedef struct queue {
element item;

b

(b) # * linkedlist § i* queue 4% 7 2 40T

typedef struct queue *queue_pointer;

gueue_pointer link;

3 0 BBk (recursive)fE 5t 0 F T GCD(x, y) 0 H P x &y o H|

(b) ik (a)4% > # B 2 ¥ (iteration)#7.;¢ > 4r do..while 2 while... » § ¥ GCD(X, y) °




Ry frge~ F OBF & RAL 52 33384

AT B YA A B FHEE
YOR i E R TFE S *47 % 2T

gueue_pointer front, rear;
B4 T 7] e g ﬁ; ~F yEI R (10%)

element deletequeue(queue_point *front)
{ queue_pointer temp=*front;
element item;
iIf(IsEmpty(*front)) {
fprintf(stderr, “The queue is empty!”);
exit(1);
}

free(temp);
return item;

}

(C EB- B2 ki I * stack 355 - B ¥ & jir3% 3+ (postfix
expression)=r1ie - (10%)

(d) 1% BEaFS3 :2053+6%83-%1+/ H ¢ 0L BipBaEE 37 WP
(C)RLi% & i el 7 FFim o (10 %)

4. Which of the following statementsis incorrect? (4%)
(A) 5n % -6n=0(n%
(B) 10n'®+2"=0(n'®)
(C) 99Nn+1=0(n)
(D) 100+5 = O(1)

5. O(n) and O(n) actually are set of functions. But we often say ®(n)+O(n). Which one
IS the best to present the result of the addition? (4%)
(A) Q(n)
(B) O(n)
(C) ©(n)
(D) o(n)
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6. Minimum spanning tree of a weighted graph can be solved by using the Kruskal’s
algorithm. Given aweighted graph G=(V,E), there are |V| vertices and |E| edges.
FHE AU st ¢ (A%)
(A) Kruskal’s algorithm is a greedy approach, i.e., we iteratively select the least
weight edge and test if the edge can be atree edge.
(B) To select the least weight edge can be implemented by using a heap or presorting
the edges by their weights. Using a heap could be more efficient than presorting
the edges.

(C) To test whether a selected edge is a tree edge, we can use the Union-Find
algorithm. Thetesting takes O ( |V| a(m,n)) time, where a(m,n) isthe inverse of
the Ackermann’s function.

(D) There could be many spanning trees that are all minimum spanning tree in G.

7. Consder the following agorithm. (15%)

(1) When n=5, x="?

(2) When n=16, x=?

(3) What isthe time complexity of this program?

Input: n

Output: x

Begin

X < 0;i<1
whilei = ndo
j <2

i < i+l

Whilej = ndo |
X < x+1

| Bl

}

}
End
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8. Briefly explain the following terms: (15%)
(1) AQV network
(2) Binary search tree
(3) Min-max heap
(4) Priority queue
(5) Biconnected component

9. Show your hash table, which contains 5 buckets and each bucket containing at most 3
records, after inserting 15,17, 26, 24, 11, 12, 9, 20, 8, 25, 30 if the hashing function is
based on division and the overflow handling is linear open addressing. Calculate the
average number of probes associated with your hash table. (8%)




