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__COMPUTER SCIENCE & ENGINEERING |

ONE MARNKS QUESTIONS (1-30)

The goal of structured programming is to

4. have well indented programs

b. be able w infer the Mow of conirol
from the compiled code

¢ be able to wfer the flow of control
from the program text

d avoud the use of GOTO statements

Consider the followmg C Tunction

void swap (int a, int b)

{ int temp;
temp = a;
a =g
b = temp;
)
In order 1o exchange the values ol Iwo
variables x and v

a  call swap (x.v)
b call swap (&x. &y)

. swap (x. ¥) cannot be used as it does
not return any value

d swap (x, v) cannot be used us the
paramelers are passed by value

A simgle array Al MAXSIZE] is usad to

implement two stacks. The two stacks

grow from opposite ends of the array.

Vanables topl and top2 (top | < lop2)

point 1o the location of the lopmos!

element in each of the stacks. JI the space

is to be used efficiently, the condition for

“stack [ull™1s

a (opl = MAXSIZE?2) and (top2 =
MAXSIZE/ 2+41)

b topl + top2 MAXSIZE

¢ (lopl = MAXSIZEZ) or (lop2
MAXSIZE)
d topl =1opZ2-]

The lollowing numbers are inserted into an
emply binany search iree in the given
order 10L 1,3, 3, 15. 12, 16, Whal 15 the
height of the binary search iree (the height
the maximum distance of a leal node [fom
the root)?

g 2

(=P = o
o o

The best data structure to check whether
an  anthmebc expression has  balanced
parentheses is a

i queus

b stack

c. ireg

d st

Level order traversal of a rooted tree can
be done by starting from the root and
performing

a  prearder traversal

b. inorder traversal

¢ depth first search

d breadth first search

Given the [ollowmng wmput (4322, 1334
1471, 9679, 1989, 6171 6173. 4194) and
the hash function x mod 10, which of the
[ollowing stalements are true’

I 9679, 1989, 4199 hash to the same
value

1471,6171 hash 1o the same value

All elements hash to the same value
Each element hashes to a different
value

| only

2 only

I and 2 only

Jord

Which of the [ollowmng grammar rules
violate the requirements of an operator
grammar? P Q. R? are non termuinals, and
r, 5, t are terminals,

G Pr=aQR

iy P20l

(i) P—e

iv) P-—QtRr

a (1) only

b. (i) and (ii1) only

C

d

£ W
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() and (in) enly
. (11} and (iv) only




1IN

1.

(VR

Consider a program P that consists of two
source modules M, and M, contained in
two  different files. I My conlans a
reference o a function defined i M., the
relerence will be resolved at

a. Edil-ime
b. Compiledime
e Link-time
d. Load-time

Consider the grammar rule E — F - E; for
arithmetic expressions. The code generated
is targeled to a CPU having a single user
register, The subtraction operalion requircs
the first operand to be m the register, If E,
and E; do not have any common sub
cxpression, i order to gel the shortest
possible code

. Ej should be evalusted (irst

b. E:should be evalualed firsi

¢ Fvalianon of E; and E; should
necessarily be interleaved

. Order of evaluation of Ey and E; is of
110 consequence

Consider the following statements with

respect lo user-level threads and kemel-

supported threads.

. Context switch 15 faster with kemel-
supported threads

2. For wser-level threads, a system call
can block the entire process

3. Kemnel-supported  threads can  be
scheduled mdependently

4. User-level threads are trmsparent to
the kemel

Which of the above statements are lrug”

a2, 3and 4 only

b. 2and 2 only

e land 3 only

4. Tamd 2only

Consider an operating system capable of

loading and exccuting a single sequential

user process at 4 time, The disk head

scheduling algorithm used 15 First Come

First Served (FOFS). If FOFS is replaced

by Shortest Seek Time Fist (SSTF),

claimed by the vendor to give 50% better

benchmark results, what 15 the expected

improvement n the VO performance of

lser programs?

13,

14

2ol 2
a. e
b, 40%
e 25
d. 0%
Let R{AB, C) and RADE) be two
relation schema, where the primary keys
are shown onderlined. and let C be a
foreign key in R; refermng io R:. Suppose
there s no violation of the above
referential integrity  constraint in  the
conesponding relation mstances ry and ra.
Which one of the followmg relational
algebra  expressions would necessarily
produce an empty relation?

A [a(n)-TlA5)

b T1.(g)=11,1%)

< ”.n{'i L N F‘,}

d Flatn tedng )

Consider the following relation schema
pertaining 1o a students database:

Student (rollno, name. address)

Enroll (rollne. courseno. coursename)
where the primary  keys are  shown
underlined. The number of tuples in the
Student and Enroll tables are 120 and 8§
respectively. What are the maximum and
mmunum number of fuples that can be

presenl an (Student *Enroll), where 4
denotes natural join?

a 88

b, 120.8
g M0, 8
d. 96, 120

Choose the best matching between Group
I and Group 2

Ciroup 1

F. Data hink layer

Q. Network layer

R Transport laver

Group 2

1. Ensures reliable transport of data over
a physical point-to-point link

2. Encodesidecodes data for physical
LrANSnIss ion

3 Allows  end-to-end  communication
Petweet two processcs
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18,

9.

4. Routes data from one networl: node to
the next

P-1, Q4. R-3

P-2,Q-4, R-

P-2, -3, R-1

d. P-1. -3, R-2

Which of the following 1s NOT true with

respect o a transparent budge and a

router?

a. Both bridee and router selectively
forward data packets

b. A bridge uses IP addresses while a
router uses MAC addresses

¢ A bridge builds up its routing table by
mspecting meoming packets

d. A router can connecl between a LAN
and a WAN

The Boolean function x7y" = xy + X'y is

equivalent o

g Ky

bh. x+y

o

e x4y

d. x'+y

In an SR latch made by eross-couphng two
NAND gates. if both 5 and R inpuls are sct
to 0, then it will resuli m

a Q=0,0Q"=]

b, Q=L Q70

e =L Q=]

i, Indeterminate states

If 73, (in base-x number system) 5 equal

to 54, (m base-y number system), the
possible values of X and v are

a. 816

b, 10,12

¢ 9,13

d 81

Which of the following addivssing modes
are suilable for program relocabion al run
time?

(1) Absolute addressing

(ii) Based addressing

(1i1) Relative addressing

(1v] Indmeet addressmg

a. (1) and (iv)

b. (1) and (i1)

21.

23

loll2

e (i) and (i)

d. (1) (ii) and {iv)

The minmium number of page lfames that

must be allocated to o running process in a

virtual memory environment is determined

by

a.  the mstruction set architecture

b. pageswe

c. physical memory size

d. number of processes in memory

How many 8-bit  characters can be

transmitted per second over a 9600 baud

serial  communication  Imk  using

asynchronous mode of transmission with

one start bil, cight dala bits, two stop bils,

and one parity bit?

a, 600

b. 800

c. 876

d. 1200

Identify the correct translation nto logical

notation of the following agsertion.

Some born m the class are taller than all

the girls

Note: taller(x, vi1s true if x i laller than y.

a. (3 x) (boy(x) - (V v} (girliy) - taller
(x. ¥

b, (2 %) (boyix)
(=¥

e, (3 x) (bov(x) —» (V y) (girl(y) -» taller
. ¥m

d. (3 %) (boy(x) ~(¥ ¥) (girl(y) —» taller
(x, ¥ 1)

Consider the binary relation;

S=lxv)y=x+1mdx vy= (012

bl

The reflexive transitive closure ol S is

a x.yY|ly=xmixyes{ll 2
vase}]

b. ixy)|yexandxye {0, 1,2 ...

1

fix.y) | yv<xandxve (0,1, ...

H

d {xv) | y=xandx.ye 0, L2
H

Y ¥ (gird(y) ~ taller

L
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It o fwr coin i tossed Tour imes, what 15
the probability that 1w heads and two tls
will result?

a 3B

b 172

. 38

d 34

The number of different it xu symmetrie
matnices with each element heing either O
or 1 is: (Note: power(2, %) is sama as 2°)

& power(2, nj

b, pﬂwcl'{l.l’ll}

c power(Z, {n! *n)2)

d. power(2, (n° - n)2)

Let A, B, C. D be n x n matrices, aach with
non-zero determinant. [ ABCD = 1 then
B s

e DCA

b, CDA

. ADC

d. Does not necessanly exist

What 15 the result of evaluating the
following two expressions using three-
digit floating pont  anthmetic  with

rounding”
(3 =101 7051
134 (-1 = 7.50)

a. 951 und 10L0 respectively
b, 10.0 and 9.51 respechivaly
e 9,51 und 251 respectively
d 100 and 10,0 respectively

The nghtast lower bound on the number of
compansons, i the worst case, lor
companson-based sorting 1s of the order of

a n

b 2

e nlogn

d nlog’n

The problems 3-SAT and 2-SAT are

g. hothm P

b, both NP-complete

c. NP-complete and in P respectively

d undecidable  and NP-complete
respectively

4 of 12

TWO MARKS QUESTIONS (31-90)

3.

32

Ly

34

Comsider the following C function:

ink £(iot am)

| mestie fnk 4 = 3;
if (n »= §) retum nj
o= mely

L ey

ratin F o),

1

7

value returned by 1115

L -

5
fi
7
d. 8

Consider the following program fragment
for reversing the digits in o given integer
to oblain a new integer. Let n = dids., di

lot n, rew;

=y = 0;

whilain = o) {

rev = rev * 10 + 0 % 10;
nan Jf 10;

The loop invariant condition ai the end of
the j* iteration is:

a, 0 —djdz, dpa and rev = dpdpes A

b.. 0l = dueart.. oty (e OF 1Ev = dy ... daddi

€, nm=mey

d. n=dids. d, or rev =d..d=d;

Consider  the [following € program
segment:

char pl30] §

char *s = "string=:

ipc length = strieoim)

for (i = 0; 4 < length; Les)
plil = ellength - i1y

princeE (*ka", pl:

The output of the program 18

a gmirts

b. string

c. gnirt

d. Nooutput is printed

It is desired 10 design an object-onented
emplovee record system for a company
Each employee has a name, unique id and
salary. Employees belong W different
categories and thewr salary 18 determimed
by their catepory. The [unctions petName.
getld and computeSalary  are required.
Given the class hierurchy below, possible
locations for these funclions are:




36

il pedd s implemented in  the
superclass
(11 gend s implemented in the subclass 37

(i) getMName 1S an abstract function n
the superclass
(v) geiName is implemented i the

superclass
(v} petName s implemented i the

subclass

(vi) getSalary is an abstract function
the superciass

fvi) getSalary 15 implemented in the
superclass

Lviil) gerSalary 18 implemented i the
subclass

[=lhl
Choose the best design

W (), (v vl (vin)

b (1), (v, (vii)

© (i) (i), (v ), (v, (vinn)

d Gk v tvin)

Consider the label sequences obtmined by
the followng pairs of traversals on
labeled bmary tree. Which of these pmrs
identify a tree umigquely”

(1) preorder and postorder

(10} morder and postorder

fiin) preorder and inorder

1

~— ] == ]

1iv) level order and postorder 38

a (i) only

b ), (i)

c (i) only

d (wv)only

A circularly linked list is used 10 represent
a Quewe A smgle vanable p 15 osed to
aceess the Queue To which node should p

pomt such that both the operations en
Quewe and deQueue can be performed 1n

constant time? 34

=P
| S

o rear node
b front node

Sof 12
¢, not possible with a single pointer
d node next to front

The eléements 32, 15, 20, 30 12 25 _ 1b,
are inserted one by one in the given order
into a maxHeap. The resultant maxHeap is

“ @

Assume that the operators —-, « are lefl

associative and 7 15 right associalive, The

order of precedence (from highest to

lowest) 1s *, x, + - The postfix expression

corresponding 10 the mfix expressiona + b

xeedeflls

a abex ~det -

b abex -de I-

c ab+exdel

d -+axhe def

Two matrices My and M= are (0 be stored

in arrays A and B respectively. Each array

can be stored enher wm row-maor or

column-major order in contiguous memory

locations. The time complesiy of an

algorithm 1o compute M, x M; will he

a  best i A is in row-major, und B 15 m
column-muor order
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41

4

b, best if both are in row-major order

e, bestif both are in column-major order
i mdependent of the storage scheme
Suppose each set 15 represented as a hnked
list with elements i arbitrary order Which
of the operations among umon,
wlerseetion. membership, cardinality will
be the slowest?

#. umen only

intersection, membership

membership, cardinality

union, mtersection

Consider the followmg C program
main ()
{ imc =, ¥, = nr
scanf (*%d %" . &x. Lyl:
f* hooume x > O and y > 0 =/
.-y 8=y
while ([ » = =)

e 8 o

{ if im 2=
m=m-n
eloe

n=mn-m

lp:lm:w. nl:

The program computes

i, % = using repeated subtraction

b ¥ mody nsing repeated subtraction

¢. the greatest common divisor of x and v
d the lesst common multple of x and ¥
What does the following algonithm

wpproximate” (Assume m=> 1, £ > o),
]
ye1
whils [z - ¥ = &)
| == =« y) / 24
¥y=muf x

prine (=)
w. logm
b w

5 cati
d m
Consider  the  following C  progrm

L]

A4l

+3

ol 12
The wvalue returned by the function
DoSomething when o pointer o the rool of
a non- emply tree is passed as argument is
@, The number of leaf nodes in the tree
b The number of nodes m the tree

¢, Ihe number of intemal nodes n the
Iree

d  The height of the tree

Suppose we run Digkstra’s single source
shortest-path algorithm on the following
edge-werghted directed praph with vertex
1 as the source.

In what order do the nodes get meluded
inln the set of vertices lor which the
shortest paih distances ore Analized?

a PORSTU

b PBQR,UST

B EORUT.S

d PQTR .8

Consider the grammar with the following
translation rules and E as the start symbal.

E—+ E/#T [Ewalee~E;value ¥ Tvalue |
| T | Evalos=Tvaloz)

T—s T&F | Tvalue=T,value~ F.value )
| F { Tvalue= F.value |

{ Fovalue = mumrvalos |

F — rum

Compute E value for the root of the purse
iree for the expression: 2# 3 & SH6 & 4
g 200

b 180
e 160
d 44

Consider the following sel of processes,
with the wrival times and the CUP-burst
times given in mulhseconds

Provess Arrival Time | Burst Time
Pl 1 3
P2 1 3
P3 2 3
4 4 I

What 18 the average tumaround ume for
these processes with the preemphive
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48,

449,

shortest remaming processing time first
(SRPT)algorithm?

o 350

B 575

o 6.00

d. 6.25

Consider a system with a two-level paging
stheme in which a regular memory uccess
takes 130 nanpseconds. and servicing a
page fault takes 8 milliseconds.  An
average nstruction takes |00 nanoseconds
of CP'L time, and to memory accesses, The
TLB hit ratio is 9%, and the page fault
e 15 one m every 10,000 instruchons,
What is the effective avenge instruction
execubion time”

a 645 nanoseconds

b, 1030 nanoseconds

¢ 1215 nanvssconds

d 1230 nanoseconds

Consider  two processes Py and Py
accessing the shared variables X and Y
protected by two binary semaphores S,
and 8, respectively, both initialized to |, P
und V' denote the usual  semaphory
operators, where P decrements the
semaphore value. and V ncrements the
semuaphora value The pseudo-code of Py

and P+ is as fallows:

il e i | i e e
L [ -
A=Eal Ye¥a
¥uv¥-L :-;-:

] 32 1

In order w avind deadlock. the correct
operators al Ly, La Ls ond Ly are
respechively

. PUS,) POS.k P(S.), P(S,)

b PUS,), PISy ) P8y, P(Sy)

c. P(Sy). PIS.Y P(Sy), P(S,)

d P(S.). F{Sy}: Pisx), Hsy.l

A Unmix-style i-node has 10 direct pointers
and one single, one double and one tnple
indireet  poinfers.  Disk  block size 13
IKbyie. disk block address is 32 bits, and
48-bit inlegers are wsed. What is the
maximuin possible lile size?

o 2% byles

b, 2% byles

=118

2.

a3

Tuofl 12
. 2 bvies
d. 2* bytes
The relation scheme Studant Performance
iname, courseNo, rollNo. grade) has the
following funchonal dependencies:
name, courseNo —» grade
roliNo, courseNo — grade
naniz = rollNo
rilING — name
The highest normal form of this relation
schemme is
a. INF
b. 3NF
¢, BCNF
d. 4NT
Consider the relation Student (pame. sex.
marks). where the pnmary key is shown
underlined. pertaiming to students in a class
that has at least one boy and one girl, What
deoes the following relational algebra
expression  produce? (Note, p i the
rename operator).
L e o I T ]

& rumly
'y

a. names of girl students with the laghest
marks

b. names of girl students with more
miarks than some boy student

e names ol girl students with marks not
less than some boy student

d. names of gid students with more
mirks than all the boy students

The order ol an imermal node o B tres
index is the maximum number of ¢hildesn
it cun have. Suppose that a child pointer
tukes 6 bytes. the search field value takes
14 bytes, and the block size 15 512 byies.
What is the ordar of the internal node?

w, 24

b. 25

c. 26

d 27

The employes information in a company 15
stored in the relabon Emploves (pame.
sex. salary deptNama),

Consider the tollowing SQL query




select deptiame
Etom Employes
whEre mass M
groap by deptiams
having avgisalacy| =

(helect wrgisalary) from Emaloyes)
It returns the pames of the departments in
which
a the average salary 15 more than the
avenge salary in the company
b, the avenge salary of male employees i
more than the avenge salary of all male
employees in the company
¢ the avenge salary of male employees 1s
more than the average salary of
employees in the same department
d the avernge salary of male employees
is more than the average salary in the
company
59 A and B are the only two stations on an
Ethernet. Each has a steady gqueue of
frames to send Both A and B attempt to
transmil a frame, collide, and A wing the
first backoff race At the end of this
successful transmission by A, both A and
B atempt {o transmui and collide The
probability that A wins the second backoff
race is
8 0.3
bh. 0.625
B LTS
d L0
55 The routing table of a router 15 shown
balow
Dezrinntian

IR75430 | 2553853550
%m—m"

255355355258 | Eda |
Emd

On which mterfaces will the router
forward packets addressed 1o destinations
I28.75.43.16 and 192.12.17.10
respectively”

Eth1 and Eth2

Eth( and Eth2

Ethl and Eth3

Ethl and Eth3

oo o

The following information pertains Lo Q). 56-57

Consider three IP networks A, B and C Host |-
|4 m network A sends messages each contaming
|80 bytes of application data o a host He in

Bofl 2
network C. The TCP layer prefixes a 20 byte
header 10 the message, This passes through an
intermediate network B. The maximum packet
size. including 20 byte TP header, n each network
is!

A 1000 bytes

B. 100 bytes

C: 1000 bytes

The networks A and B are connected through a |
Mbps link, while B and C are connected by a 512
Kbps hink (bps = bits per second)

Wk b bl e B Bty

56, Assuming that the packets are correctly
delivered, how many bytes, including
headers. are delivered to the IP layer at the
destination for one application message, in
the best case? Consider only data packets

a 200
b. 220
c. 240
d 260
57 What 1s the rate at which applicaton data

is transferred to host He? lgnore srrors,
acknowledgements, and other overheads

a4 3255 Kbps
b 354.5 Kbps
¢ 4096 Kbps
d S512.0Kbps
SR A arcuit outputs a digit i the form of 4
bits. 0 15 represented by 0000, | by D001,

9 by 1001, A combinanonal circmt 18
(o be designed which takes these 4 bits as
Input and outputs 1 if the digit = 5, and 0
otherwise, If only AND, OR and NOT
gates may be used, what is the minimum
number of gates required”

i

a
b
c

N

& =5

59 Which are the essennal pnme mplicants
of the followang Boolean funchon?

fla.b.¢)=a'c+ac' + b'e
a a'candac

b a'candb’c

¢ aconly




)

i,

d ac and he

Consider a multiplexer with X and Y as
data inputs and Z as control input. Z0
selects mput X, and Z= | selects input Y
What are the convections required to
realize the 2- yanable Boolean funchon =
T + R. without uwsmg anv  addinonal
hardwarg"

g RioX, lwoY, TinZ

b ToK.RwoY.TwZ

¢ ToXRuY. o

d RuoX 0wY.TwZ

Conzider the partial implementation of o 2-
bit counter using T Mip-Nops following the
sequence (-2-3-1-U, as shown below.

¢ 10 @ 0a)

d. OB Qs

A d-but carry look ahead adder, which adds
iwa 4-bit numbers, 15 designed using
AND, OR, NOT, NAND. NOR gates only.
Assumning that all the inputs are available
w  both  complemented and un-
complemented forms and the delay of aach
gate 15 one time umit. what is the overall
propagation delay of the adder® Assume
that the ¢amy network has  been
implemented wusing wo-level AND-OR

logic

a 4 time umis
b. 6 time units
¢ 10 me uniis
d. 12 hme uniis

The following information pertains 1o Q, 63-64

Consider the following program segment for a
hypothetical CPU having three user registers Ry,
Rsand R,

Yol 2

R Opermifory Dmprmction, Siow (iw words)

MOV RLS000 R i Mpmary{3000] 1

WOV RLRT) ;K2 e Memaryf(R1]) 1

ADD ELE3 sEI-RI4 Y 1

MOV SOOET ey SO00] - 02 2

HALT - v alts 1

63, Consider that the memory Is  byie
addressable with word size 32 bis, and the
program has been loaded starting Irom
memory location LINW (decimal ). IT an
imerrupt occurs while the CPU has been
halted after execuling the HALT
instruchon, the retun address (in decimal)
saved n the stack will be
g T
bo1020
c 1024
d 1028

64, Let the clock cyveles required for vanouos
operations be as follows:
Register (o/from memory transfer: 3 clock
eveles
ADD with both operands in register; |
clock cvele
Instruction felch and decode: 2 clock
cveles per word
The total number of clock cveles required
Lo execute the program is
& 2V
b 24
o 23
d 20

65 Consider a small two-way sel-assogiative
cache memory. consisting of four blocks,
For choosing the block 10 be replaced. use
the least recently used (LRU) scheme. The
number of cache misses for the following
sequence of block addresses 15
8.12,0,12,8
i 2
b 3
c 4
d 5

66,  Let A= 11111010 and B = 0000 10140 be

two #8-hit 2°s complement numbers, Their
product in 2°s complement 15

a. 11100
b L0 Lo
& U0t




o7

d. 11010101

The microinstructions stored in the control
memory of a processor have a width of 26
bits. Each micromstructhon s divided mnto
three lields: a micro-operation field of 13
bits. a net. address field LX), and a MUX
select field 1Y) There are ¥ status bits in
the inputs of the MUX.

How many bits are there in the X and Y
fields. and what is the swze of the contral
memory in number of words?

a. 10,3, 1024

b B, 5 256

c 58 204N

d 10,3512

A hard disk with a transfer rate of 10
Mbwviesisecond is constantly transterring
data to memory using DMA. The
processor runs at 600 MIz. and takes 300
and 900 clock oveles to nitimte and
complete DMA transler respectively, 11 the
size of the transfer 1s 20 Kbytes, what s
the percentage of processor time consumed
tor the transfer operation?

& 300

b, 1.0%

c. 0.5%

d 0.1%

A d-stage pipeline has the stage delavs as
150. 120, 160 and 140 nanoseconds
respectively, Registers that  are  used
between the siages have a delay of §
nanoseconds  each., Assuming  constan
clocking rate, the sl nme tlaken 1o
process 1000 data items on this pipeline
will be

a. 1204 microseconds

b, 1603 microseconds

¢ 1653 microseconds

d. 3900 microseconds

The [ollowing propositional statement is
(P=QvRYp=1PvQ)—=R)

7.

12

73

74.

IMofi12
4, satsliable but not valid
b, wvahd
¢. & contradiction
d. none ol the above
How many solubions does the following
system ol linear equations have?
x+Hv=1
X-v=2
£=3y=3
a, infimely many
b. two distinel solutions
¢, umgue
d. none

The followmg 15 the incomplete operation
table of a 4-element group.

e (= | b | e

s |a |blc
alblecl|e

The last row of the table s
g, caeh

b. chae

t chen

d. ceub

The inclusion of which of the following
sets fnto

S=0L 2% N2 335 L2 4, 1L
2 3,4.5})

1s necessary and sufficient to make S o
complete lathee under the partial order
detined by set contarnmen’’

u. i

b {1}, {2.3)

L"-' ili! il!ai

d. (h JLA 123 4). (1.23.5)

An examination paper lhas 150 multiple-
chotce guestions of one mark each, with
cach guestion having lour choices. Each
meorreet  answer  fetches 025 mark
Suppase 1000 students choose all (heir
HNSWErS mundomly with umborm
probability. The sum total of the expected
marks oblained by all these students is

a, 0

b, 2350

c 1925




75

76,

i

78

T9.

d. 9375

Mali has a colounng book in which each
English letter is druwn two limes, She
wants 1o paint each of these 32 prints with
one of k colours, such that the colour-pairs
used to colour any two letters are difterent.
Hoth prints of a letter can also be colotred
with the same colour What 1s the
minsmin value of k that satisfies this
e uimement’!

Bo e
h =] 250

Inan M x N matrix such that all non-zero
entries are covered m oa rows and b
columns, Then the maximum number of
non-#ero entries, such that no two are on
the same row or column, 1%

g, Sa+h

b. =max (o, b

g <min {M-a, N-b}

d < mm ja, b}

The mmmum number of colours required
1o colour the following graph. such that no
two adjscent vertices are assigned the
same colour, 15

2
3
J

E & T

i
Two n bit bary strings. S, maud 8; are
chosen randomly with uniform probability.
The probability that the Hamming distance
between these strings (the number of il
positions where the two stnngs ditler) 1s
eyual Lo d 15
o "Cy2®
b "can’
c. d”
do1e"

How many graphs on n labeled vertices
exist which have at leust (n°-3n)2 edges?

&1

LR

11 ol

0 | 1= wl'IL-

ﬂu'l-hll'}
(n 2 ®wjd is .
T, G
=il
- - - -
e, 0
L [ L
.

=
A pomnt 1s randomly selected with uniform
probability in the X-Y plane within the
rectungle with comers at (0.0, (1.0). (1.2}
and ((1,2). I p 1s the length of the position
vector of the poinl, the expected value of
pois
a 23
b |
¢ 4/3
d 33
Let Gy =(V. ] and Gz = (V. E3) be
comnected graphs on the same vertex set V
with more than (wo vertices. If Gy G, =
(V, [LjmlEs) 1s not a connected graph, then
the graph GGy = (V, Eyjubz)
a,  cannpl have a cut vertex
b, must have o eyele
c. musthave a cut-edge (bndge)
do has elromatic niiber stnetly ereater
than those of Gy and Go
Let AlL ... n] be an array stormg a bit (1
or () al each location. and lim) is a
fumetion whose time complexity 18 O(m),
Constder the followmg program fragment
wrilten in g C like lmguange:
counter = 0;
for (i=l; de= fip i+4)

[if (Alij== 1) counterss;
else (f(counter}; counter = 07

IThe complexity of s program fragmen

Q)

CXm log njand On°)
Bin)

d (Nn)

The time complexity of the following C
fimelion 15 (assume a =0}

& 25 g




&5,

87

int smeuraive [ist =l |
if (m == 1)
metarn{l)
elas
| return{recareive (a-1) + recuraive{o-131
a Chn)
b, Oinlogn)
(8 ﬂ{n:j
d O
The recurrence equation

=1

Tin) = 2T(n-1) = n. n = 2 evuluates to &

a 2*'-n2

h‘l 2“'“

c. 2%%2n2

d 2%n

A progrum takes as ioput a balanced
binary search tree with a leal nodes and
computes the value of a function gix) for
each node « I the cost of computing g(%)
15 min{no. of leaf-nodes in left-subtree of
& noo of leat-nodes in nght-subtree of x|
then the worst-case time complexity ol the
PIOLIm 1%

& BEin)

b. @(nlog n) .

¢ @(n)

d & inlogn)

The following linite stale machine aceepts
all those binary stnngs in which the
nimber of 17s and 0°s are respectively

#. divisible by 3 and 2
odd and even
even und odd
. divisible by 2 and 3

e o T

The language fa™ b"c¢™™ imn=1}is

a regular

b, context-free but not regular

¢, context sensitive but not context free
d. type-U) but not context sensihve
Consider the fullowing grammar G

12af12
S bS|aAlb
A= bA | all
B— bB a8
Let N w) and Nyiw) denote the number of
a's and b's in a string w respectivelv, The
language 1(G) < {a. b} generated by G is
a  lw| Nyw) =3Ngfw)!
b, jw| Nylw) = 3N (w)
c. [w|Ngw)=3k ke {0 L2..}}
d. [w|New) =3k ke {0 1,23
L i5 @ recursively enumemable language
over . An algorithm A effectively
enumerates 11s words as W), Wa ws, Define
another language La over Swi# ] as [wifiw,
' 2 Ly £« 3 Here # is 2 new
svmbol. Consider the following asserions.

S0 Ly i recursive implies Lz 15 recursive
Sa: L2 is recursive implies Ly is reqursive
Which of the following statements is true?
a. Both 5, and 5 are true

b. S, is true but 5215 not necessanly true
e S8 troe but 5 15 not necessuarly true
d. Neither is necessarily true

Choose the best matching between (he
programming stvles in Group 1 and their
characteristics in Group 2

Group |

P. Functional

Q. Logic

R Olect-oriented

S lmperative

Giroup 2

I. Command-based. procedural
Imperative. abstract data tvpes
Side-eflec free, declaranve.
expression evaluation
Declarutive, clausal
Theorem poving

P-2, Q-3 R4, 8-|
P, Q-3 R-2. 8-1
P-3, Q-4, R, §-2
P-3, Q4. R-2, §-1

w1

=

representation,

&6 os






