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SECTION A

Instruction: Answer ALL questions.

Ql Which of the following statement is FALSE?

(a) Anays are dense lists and static data structure.
(b) Data elements in a linked list need not be stored in adjacent space in

memory.
(c) A linked list is a linear static data structure.
(d) Linked lists are collection of nodes that contain information part and next

Dointer.

Q2 when new data are to be inserted into a data structure, but there is no available
space; this situation is usually called

(a) underflow
(b) overflow
(c) housefull
(d) saturated

Q3 Linked lists are best suited for

(a) relatively permanent collections of data
(b) the size of the structure and the data in the structure are constantlv

changing
(c) both ofabove situation
(d) none of above situation

Q4 which of the following is not the required condition for binary search algorithm?

(a) The list must be sorted.
(b) There should be the direct access to the middle element in anv sublist.(c) There must be mechanism to delete and./or insert elements in a list.(d) None of the above.
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Q5 Which of the following sorting algorithm is of divide-and-conquer type?

(a) Bubble sort
(b) Insertion sort
(c) Quick sort
(d) All of the above

Q6 In a graph, e : (u, v) means

(a) u is adjacent to v but v is not adjacent to u
(b) e begins at u and ends at v
(c) u is processor and v is successor
(d) both b and c

Q7 lfevery node u in G is adjacent to every other node v in G, a graph is said to be

(a) isolated
(b) complete
(c) finite
(d) strongly connected

Q8 The operation of processing each element in a list is known as

(a) sorting
(b) merging
(c) inserting
(d) traversal

Q9 The worst case occur in linear search aleorithm when

(a) the item is somewhere in the middle of the anay
(b) the item is not in the array at all
(c) the item is the last element in the array
(d) the item is the last element in the array or is not there at all
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Q10 The post order traversal of a binary tree is DEBFCA. Find out the pre-order
traversal for the same binary tree.

(a) ABFCDE
(b) ADBFEC
(c) ABDECF
(d) ABDCEF
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SECTION B

Instruction: Answer THREE (3) questions only.

Qll Below is a C code segment wdtten to do a set of tasks. Go through the code
segment carefully and answer the following questions.

+include <stdio. h>
Si rel,rrla .^l-i'na h\

*define MAXSIzE 200

int my],ist IMAXS I ZE ] ;
int posA, pos 8,.

void main o
{

void dosomethinq2 (lnt) ,.

int dosonethinql O;j-nt index:1, i, num;
posA = 0;
posB = 0;

printf {"Program for DEMO ");

while (index !: 3)
t

printf ( " \n I4AIN MENU: ,') ;
prj,ntf("\n 1. DO Task A");
printf (',\n 2. DO Task B" );
printf ("\n 3. Exit") ;
printf ("\n Inputl : ',),
scanf("8d",&index)i

swi t ch (index)
t

^:cA 
l.

printf (" Input2 : "),
scanf ("gd',, &num) ;
dosomething2 (nun) ,
break;

case 2; l:doSornethlngl O ;
printf ("\n Value is Bd",i);
brea k;

defauft: printf("Bye ... ");
returni

I
)

i



(a)

(b)

(c)
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void dosomething2 (int a)
t

if (posB > MAXSIZE) {
printf("\n Condltion 1: ");
re tu rn;

I

rnyli s t IposB ] =a;
posB++;
printf ("\n Val-ue pos A=3d, posB=gd,', rnyl,istIBd] ,

mylist [] ;
posA, posB) ;

)
j

i n1- d^q^mal-hi n^1 / \

i
int a;
if (posA == posB) {

printf("\n Condition 2: ");
return (0 ) ,

I
else {

a = mylist lposA] ;
PosA++;

)
return(a);

)

What are the appropriate names for posA dan posB?

Describe each of the followings:

(t Condition I
(iD Condition 2
(iiD TaskA
(iv) Task B

Consider the following input sequence:

(2 marks)

(6 marks)

1 <ente r>
2 <ent e r>
1 <ente r>
3 <enter>
1 <enter>
4 <ente r>
2 <enter>
2 <enter>
2 <ent e r>
2 <enter>
3 <enter>
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Write the ouput of the program when you enter the input sequence during
the program execution. Remember that everytime you press <enter>
after any input data, your program will respond accordingly and
communicate interactively with you.

(Note: Do not miss any lines of output especially the prompts generated by
the program).

( 10 marks)

(d) What is the content of myl-ist[ ] when the program ends?
(2 marks)

Q12 (a) Given the following integer list:

88 9 66 115 39 5 599

Show a trace (step by step) for each execution of :

(D Insertion sort.

(4 marks)

(iD Bubble sort.

(4 marks)

(b) Given the following C code segment.

void xsort (int a [5], int n)
{

for (int k-1,. k<n, k++) {

t"' 
't?1.';l;o':o'ii-ij:-t' 

> atir; i--) {

a [1-1] = aIi]'
1[i] = temp; /,/, !|ne t^

/./ lrne b

)
l

)
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Assuming there is a prinrf O command to print all elements of array a tl
on fine 8, trace the operation of xsorr by showing the contents of the
array in Table 1. Assume the initial value for a{ lis {23. ro, 34, 2,
rzl andzis s.

Table l: Operation ofxSort at f pass.

k a t0l a[1] a 12l a[3] a[4]

initial 23 10 34 2 72

1

2

3

4

5

6

(4 marks)

(c) Given the C code segment below.

#include <stdio. h>
int F{int),
j-nt nain O {

int k,
k = F(4);
Printf("\n k = 8d", k); //ftne 6
leturn 0;

I

int F( int x) {
1nt z = 10;
if (x > 1)

z=z* F(x-1); //Iine 13
return z;

)

(D Write the output of the program, printed at line 6.

(4 marks)

(iD What will be the output if line 13 in the C code segment is changed
to z: x * F(x-1); ?

(4 marks)
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Consider a postfix notation of arithmetic expression as given:

ABC*+DE*F+G,/-

(D Write the infix notation of the given expression.

(iD Construct the expression by using a binary tree.

(iii) What is the structure of the binary tree?

Consider the binary tee in Figure Q13(b) .

(4 marks)

(4 marks)

(2 marks)

(b)

(D

(iD

(iiD

Figure Q13(b)

Draw the tree to show at each step for deleting the node with key s
by preserving the tree structure.

(4 marks)

Write a pseudo-code to delete an arbitrary node from such a binary
tree with n nodes that preserves the structure,

(4 marks)

What is the complexity for best and worst case in searchins for a
value in a binary tree?

(2 marks)



Q14 (a)

BrT 1073 / BtT 10703

A directed graph is given in Figure Qf4(a):

_6\__ re
-," Y*-----

Lst | -8-*-

Figure Q14(a)

Apply the Dijkstra's algorithm to find a Minimal Spanning Tree

(MST) starting from vertex C to every other vertices. To show

your work, you need to fill in Table 2.

Table 2: Graph traversal for Minimal Spanning Tree using

Dijksha's Algorithm

(i)

Vertex B D E F G H I
c

(5 marks)

10
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(ii) Draw the graph in Figure Q14(a) and show:
. all the selected edges in your MST,
. the sequence of edges being added to the Minimum Spanning

Tree and

. the weight at each vertex.

(9 marks)

(b) Given the graph in Figure Qfa@):

Figure Ql4(b)

Use Kruskal algorithm to find Minimum Sparu:ing Tree
(MST) by showing the sequence of your selected edges by
completing the following Table 3.

(i)

1l
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Table 3: Graph traversal for Minimal Spanning Tree using

Kruskal Algorithm.

Edg€ Weiqht Accept (Yes/No)

(4 marks)

(iD Draw the graph to show the selected edges.

(2 marks)

12




