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BEC 20602

Ql (a) nlustmte an example ofdata structure for (i) to (v).

(D linear list
(iD matdx
(iiD tree
(iv) graph
(v) double linked lisr

(5 ma*s)

(b) Identiry the big-Oh rotation for algorithms in (i) to (iii).

(D inta=1;
while (a<=n)
i

stalenent L;
statenent2;
a++;

l

(ii) for (i-0, i<n; i++)
for i j:0; j<n; j++)

for (k=0; k<n; k++)
statenentl;

(iiD for (i-1;1<:n; i+=2)
for {j:1; j<i , j++)

stalement 1;
(6 marks)

(c) Arrange the keys shown b€low in an array with 19 elements using the two digits
offold shift melhod and then use modulo-division on the folded sum.

412525 301720 352035

651320 503420 485616

754208 221212 130310
(14 marks)



Q2
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(a) Draw a memory snapshot to represent the program output below:

(b)

(5 marks)

lnvestigate the content ofstack A and queue B after the following code is
executed.

*+++Display stack+++*

The Elenents In Slack Are

top ptr r 00491Ax0

Node:3 Nane:Anis CGPA:3.2 cursor-next:00491830
Node:2 NanerAbu CGPA:3.5 cursor-next:00491E70
Node:1 Name:Ali CGPA:2.1 cursor-next:00000000

push (4, 3) ;
push (A, 12) ;
enqueue (B, s) ;

pop (A, x) ;
push {A,2),

(5 marks)

(c) Based on the following diagram:

Examine the shortest path from node A to all nodes using Dijksrra's algorithm.

( l5 marks)



BEC 20602

Q3 (a) Build a binary tree using the dala below:

19902s1230436
List the number using inorder, preorder and posiorder traversal.

(5 ma*s)

(b) Given the following integer list:

l0 34 2 l2
a[0] alll a[2] a[3] a[4]

Show a trace (step by step) for each execution of Bubble Sort based on the

following algorithm.

for (pass:1; pass<: n; pass++) //passes
for (i = 0 ; i<=t1-2 ; :,++) //one Pass

if (a lil > a ti+11 ) { //one conparison
hold = alil, //one slrap
alil = a ti+11 '
a li+11 = hofd;

l
(8 marks)

(c) Bas€d on structure below, write a function to add a node at head oflinked list.

rffi--l
lenrp rnatrtc age next

AE 12 0 001 19

(12 marks)
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Given a list ofdata in nodes:

30 20 l0 60 40 50 90 '7 3s

Develop an AVL tlee for the list above. Show each step in building the AVL tree.

( l2 marks)

(b) Show the resulting heap after each ofthe following alterations is made

consecutively to the following H€ap object:

(D

(iD

Add node 84

Delete a maximum number

(c)

(8 marks)

convert the heap tlee based on answer of Q4(b) as an array-based rcprcsentation.
(5 marks)
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Order the following function by increasing gowth rate.

4 8n, n+n1ogn,2D, n+n*n*n,1000

(b) Given the following diagram and answer (i) to (x).

State:

(D Number ofnodes
(iD Height of tree
(iiD Depih ofF
(iv) Extemal nodes
(") Intemal nodes
("i) Ancestors of J

(vii) Descendants of B
(viii) Siblings of J
(ix) Right subtee ofc
(x) Degree ofB

(c) An array contains the elements shown below.

(3 ma*s)

( l0 marks)

8 t3 17 34 44 s6 58 88 97

(D Write an algodthm of binary search technique.

(ir) Trace the steps to find 88. At each iteration, show the contents of first, last

and medium-

(12 marks)

END OF QUESTTON .
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