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: B.T
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IT 

C
o

u
rse 

C
ode 

a
n

d
 

C
ourse 

N
am

e 

P
ro

g
ra

m
m

e
 

N
am

e 
&

 

B
ranch 

F
aculty 
N

am
e(s) 

array->arri) 
=

 

array->arr[i 
+

 
1]; 

: B
ITE201L 

D
ata 

S
tructures 

and 

A
lgorithm

s 

D
ate 

o
f 

E
xam

ination 
C

lass 
N

um
ber(s) 

E
x

am
 

D
uration 

void 

printArray(DynamicArray* 
array) 
( 

for 
(int 
i =

 
0; i< 

array->size; 
it+) 
{ printf("%d", 

array->arr[il); 

array->size--; 
) 

: 18.10.24 

: D
r. 

E
phzibah 

E
.P, 

D
r. 

L
aw

anya 

Shri 
M

, 
D

r. 

K
ishore 

R
aja 

P C
 

: V
L

2024250102874, 

V
L2024250102868, 

V
L2024250102884 

:9
0

 
m

inutes 

G
eneral 

instruction(s): 

M
axim

um
 

M
arks: 

50 

A
nsw

er 
A

ll 
Q

uestions 

printf("\n");: DynamicArray* 
array 
=

 

createArray(5); 

int 
main() 
{ 

C
ourse 

O
utcom

es 

insert(array, 
10); 

M
-

M
ax 

m
ark; 

CO 
- C

ourse 

O
utcom

e; 

B
L

-

Bloom
s 

Taxonom
y 

Level 
(1 - Rem

em
ber, 

2 -

U
nderstand, 
3 - A

pply, 
4 - A

nalyze, 
5

-

Evaluate, 
6 - C

reate) 

insert(array, 
20); insert(array, 

30); 

2. A
nalyze 

an
d

 

derive 

tim
e 

and 

space 

com
plexity 

for 

algorithm
s 

designed. 

3. Illustrate 

various 

techniques 
fo

r 

searching, 

sorting 

and 

hashing 

insert(array, 
40); insert(array, 

50); insert(array, 
60); printA

rray(array); 
delete(array, 
2); 

4
. 

W
rite 

m
odular 

program
s 

o
n

 

nonlinear 

data 

structures 

and 

algorithm
s 

for 

solving 

engineering 

problem
s 

efficiently 

Q
uestion 

Q. No 1. 

M
 

CO 
BL 2 

F
ind 

th
e
 

w
orst 

case, 

average 

case 

and 

best 

case 
of 

tim
e 

conplexity 

for 
the 

follow
ing 

code 

#include 
<stdio.h> 

#include 
<stdlib.h> 

typedef 
struct 
{ 

3 

int 
*arr; 2 

b. A
rrange 

the 

follow
ing 

grow
th 

rates 

fro
m

 

slow
est 

to
 

fastest. 

8
n

, 

log, 
n , n!,3" 
, 20n, 
2

, 

log, 
n, n/8 

5 

int 
capacity; 

int 
size; ) Dynam

icA
rray; 

4 

2. 2 

10 

Given 
the 

recurrence 

relation 

expression 

T(n) 
=

 

2T(n/2) 
+

 
n. ldentify 
the 

suitable 

recursive 

algorithm
 

and 

find 
the 

tim
e 

com
plexity 

using 

substitution 

m
ethod 

and 

recursive 
tree 
m

ethod. 

Dynam
icArray* 

createArray(int 

capacity) 
{ Dynam

icArray* 

array 
=

 

(Dynam
icArray*)m

alloc(sizeof(Dynam
icArray)); 

3. 

3 3 

L0 

A
 

healthcare 

provider 
is developing 
a m

edical 

records 

m
anagem

ent 

system
 

to
 handle 

patient 

data 

efficiently. 

The 

system
 

needs 
to 

sort 

patient 

records 
by 

various 

attributes, 

such 
as 

patient 
ID, 

nam
e, 

and 

appointm
ent 

date. 

W
ith 

a grow
ing 

num
ber 

of 

patients, 

the 

dataset 
is 

expected 
to 

reach 

tens 

of 

thousands 
of 

records. 

The 

prim
ary 

requirem
ent 

is to 

sort 

patient 

records 
by 

appointm
ent 

date 

for 

scheduling 

and 

reporting 

purposes. 

The 

system
 

m
ust 

also 

support 

sorting 
by 

patient 
ID

 

and 

nam
e 

as 

needed. 

The 

developm
ent 

team
 

w
ants 

to
 

choose 
a stable 

sorting 

technique, 

m
aking 

it suitable 

for 

larger 

datasets 

and 
the 

tim
e 

com
plexity 

is less 

than 

a
M

o
O

n
e
a
r 

tim
e. 

Identify 

and 

write 

the 

suitable 

sorting 

algorithm
, 

exam
ple 

and 
its 

tim
e 

com
plexity. 

[ Consider 
only 

patientiD 
as input) 

array->arr 
=

 

(int*)m
alloccapacity 

* sizeof(int)); 

array->capacity 
=

 
capacity; 

array->size 
=

 
0; 

return 
array; void 

insert(Dynam
icArray* 

array, 
int 

elem
ent) 

( 

array->arr 
=

 

(int")realloclarray->arr, 

array->capacity 
* 

sizeof(int); 

if (array->size 
== 

array->capacity) 
{ array->capacity 

*= 
2; 

4. 

array->arr[array->size++] 
=

 
element; 

4 

3 

10 

A
 

public 

library 
is 

developing 
a cataloging 

system
 

to 

m
anage 

and 

sort 
its 

collection 
of books. 

The 

system
 

will 

allow
 

librarians 
to 

sort 

books 
by 

bookid, 

title, 

author, 

and 

publication 

year. 

The 

library 

expects 
to 

handle 
a dataset 
of around 

500 

books, 

with 

occasional 

updates 
as 

new
 

books 

are 

added. 

The 

prim
ary 

requirem
ent 

is to
 

sort 

the 

book 

records 

prim
arily 

by 

title, 

and 

the 

system
 

should 

also 

efficiently 

handle 

cases 

where 

books 
are 

àdded 
to 

the 

catalog 
in 
a nearly 

sorted 

m
anner. 

The 

developm
ent 

team
 

considers 

Insertion 

Sort 

due 
to 
its 

advantages 
in specific 

contexts, 

particularly 

void 

delete 

(DynamicArray* 
array, 
int 

index) 
{ 

if 

(index 

<0|| 

index 
>= 

array->size) 
{ printf("Invalid 

index\n"): 

return; for 
(int 
i=

 

index;i<array->size 
- 1; it+){ Page 

1 of 3 Page 
2 

Untversity 
nder 

scetion 
3 I SY

STEM
S 

printA
rray(array); 

return 
0; 

3 
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for 

sm
aller 

datasets 
or 

nearly 

sorted 

data. 

Implement 

Insertion 

sort 

(only 

sorting function 
and 

display 

function) 

using 

linked 
list. 
[ Consider 
only 

bookid 
as input) 3 4 

5 For 
the 

expression 
tree 

given 

below, 
do 
the 

following: 

5. 

Extract 
the 

infix 

expression 
it 

represents 

Find 
the 

corresponding 

prefix 
and 

postfix 

expressions 

i. 

Evaluate 
the 

infix 

expression, 

given 
a =

 
30, 
b =

 
10, 
C

 
=

 
2, 
d =

 
30, 
e =

 
10 

i. ii. 

2 

3 4 

5 

b. Consider 
the 

binary 

search 

tree 

given 

below
. 

N
ow

 
do 

the 

follow
ing 

operations: 

Find 
the 

result 
of in-order, 

pre-order, 

and 

post-order 

traversals. 

Show
 

the 

deletion 
of the 

root 

node 

i. 

Insert 
11, 
22, 
33, 
44, 

55, 
66, 

and 
77 
in 

the 

tree 

ili. Write 
an algorithm

 
for 

in-order, 

pre-order 

and 

post-order 

traversals 

39 

7
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