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Time : Three Hours
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Note: i) Answer any five questions.
for=gi uTa "=l ot gt Hifv|
ii) All questions carry equal marks.
aft et & A 3ie B
iii) In case of any doubt or dispute the English version
question should be treated as final.

fo=ft +ft upR & g rea farg &t AR F it gt
& U9 Pl I 7T TR

1. a) Define Data Structures. With the aid of a neat diagram
describe the classification of data structures.
SICT GXEATRAT b gRYIRT P | w8 IIRE &l Agar 3
STl AT &b arffexor 1 qofq HifS)
b) What is asymptotic analysis? Explain Big-oh notation.

Analyse and write the running time complexity of the
following function.
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W g faeeiwy Far 27 Rr-aig ey & a9yl
FPr=faRaa thaem & A ez Sifeaan @ fagaivor & 3k
ford
AQ{
inti, j, Kk, n;
for(i=1; i<=n; i++)
for(j=1; j2<=n; j++)
for(k=1; 2k<=n; k++)
printf("*");
}

2. a) Givenanarray with both positive and negative numbers,
find the two elements such that their sum is closest to
zero. For the below array, algorithm should give —80 and
85. Example: 1, 60, - 10, 70, — 80, 85

Also discuss the complexity of the process and suggest
and alternate way to optimize the complexity.

WPRIHSD AR THRIHS SF1 GEAT3 & 1Y TP [l &
T 2, Q) T B A WISl b ST A Iy B Y B
g R & 18 wRoft & fag, geniRem @t —80 3R 85 3
91fgql IR 1, 60, — 10, 70, — 80, 85
ufesan Y sifeerar ar it ==l #R sk gena § iR Sfeaar
D ARfT B b AbiE b ATV
b) Consider a two-dimensional array A‘of order [20*5]. The
base address of the array is 840, words per memory cell
- is 8. Find the address of A [15, 3] using row major and

column major addressing.
TR [20%5) & fo—amardt wxoft A R AR &) a=oft @
TR UdT 840 2, < Wil A9 A 8 B) UfFy v 3tk
Y UHW 9d BT IUGN ISP A [15, 3] T gdT ST
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What is a link list? Discuss the advantages of using link
list; also write about the various operations which can be
performed on link list with their time complexities.
& e (link list) @41 &2 7 G (link list) 1 ST
H & Al W =l @, I RN e & aR F +ff
Rl < ot et wr S |ng Sifearaati 3 | fdg S
| 2l

Suppose there are two singly linked lists both of which

intersect at some point and become a single linked list as
shown below:

The head pointers of both the lists are known. Give an
algorithm for finding the merging point and write the
running time complexity.

o g 6 @ v forae it 8, s A1 fedt fiq wR
uRreRg @l & 3R U et foras gt 71 oIch g, St b
i Rmar w2

NULL

I g B G s

2= gt & wiR Sda st 21 3if aide Jom & farg
P TenRem & 3R T ersn Sfeaar o

PTO

4.

5.
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Definc Stack. What are the different operations, which

can be performed on stack. Explain why Stack is a recursive
data structure? )

RF B aRuifa Hiftru R sifes #-3 8, e
wCP IR e S wae & ? e @ s W v TR
ST H{ET 1 2 ?

Write an algorithm for cvaluating a postfix expression and
apply the same for the given postfix expression:

284 -5 *+77/+, showing the content of stack at each
step. ’

A fheT tERTeE & goaie & Y e TeiRen o
3R 3 Ry 7y deefhey @i & R aw e -

284-5%4+77/+, NP A0 UR Th O Gl 2@ @&

Explain the importance of queue. Describe why it is a
bad idea to implement a linked list version a queue which
uses the head of the list as the rear of the queue.

&R (Queue) DT Agd TSI Ui & b Tep ferars gl
HEUT B g & NS & w9 3§ Jel & UgE a1 ST A
grel PAR B AN HAT b g1 faR a1 22

What is the advantage of circular queue over ordinary
queue? Write a C program to simulate the working of
circular queue of integers using array. Provide the
following operations:

1) Insert

ii) Delete

iil) Display

ATHRUT IR Y A H FADR IxIR BT 771 N & ? TRoft
BT I9ANT FRE Ul HY TATHR FAR & TR DY ITHOT
R & fore wa C v ford | Fr=forRaa Henemr s al
i) afdfad s

ii) &N

iii) wefdfa ¥
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6. a) Show the steps of quick sort on the following set of
clements.

26, 56, 47, 36, 13, 95, 85, 32
Assume the last element as the pivot element.
a@l & Fr=fafea 9T w— @l Berd & avor @
26, 56, 47, 36, 13, 95, 85, 32
sifed o @Y fige o & 9 F 9

b) Design a data representation which sequentially map '»'
data objects into an array a1, n], n, of these data objects

are stacks and the remaining are queues. Write algorithms
to add and delete elements from these objects.

& 1T wiifAfed fEsmga e At g $9 F 'n' s
Histaed &Y v AReft (1, n] F AT @ B, 3 Srer sifesaed
& n, W & AR I FaR B 37 aega Q a@) B A ik
&M & o wemfReny forgd

7. a) What is collision? What are the methods to resolves
collision? Using the hash function '’key mod 7', insert the
following sequence of keys in the hash table-

32, 50, 700, 140, 76, 85, 46, 92, 70, 73 and 101

Use separate chaining technique for collision resolution.

TTIR (collision) TAT 8 ? THIE B g1 B & AP AT

8?7 B4 $FAT 'key mod 7' BT IWANT H §Y & 9 A

SR P PreifeiRaa w9 @t sl

32, 50, 700, 140, 76, 85, 46, 92, 70, 73 3R 101

TFH} AEU & g srer A Twie @1 g )
b) What are L-L, L-R and R-R rotation? Write procedure

for adding and deleting a node from the balanced tree and
leave the resulting tree balanced.

L-L, L-R 3R R-R A2 F1 2 ? Hgferd &) A A Sirey
3R gem $ wfthar ford 3k aRomf ¢ ) <igfera e )
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8. a) Whatis the sequence of nodes visited for the following
tree for a preorder, postorder, and breadth first traversal?

fiaifek, Oree 3Tk 3tk dierE 9ge! (breadth first) 299 &
o PrfiRaa s P R AT T FT FTAT R ?
j
/ 1\
f c e
/ /1N
d a_h i
/ /

g b

[
b) Whatis Graph traversal? Discuss the difference between)
traversing a graph and a tree. Consider the following graph,

Among the following sequences, which are the depth-first
traversals of the above graph? Justify your answer by

showing the adjacency list and stack contents for the
traversals.

i) abeghf
i1l) abfehg
ili) abfhge
iv) afghbe
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M Faiel a1 8 ? U I 3R @ 98 B IR A & I
¥ R R Taf & Fr=ferfya e ® Rar @& -

I
N

PrfrRaa g 3 A, SRS TH & S-Tee Jawfet
-7 22 few & Rie wfyae @@t ok R amft

feEr g IR N g
i) abeghf
ii) abfehg
iii) abfhge
iv) afghbe
sk ok e ke
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