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ONE MARKS QUESTIONS (1-30)

| Consider the followmg C function

[loat f{[lost =, J.lr.gl 1
float p, ap imt i
Lor t-u:ln-;'l..hhi-:rr des)
P *= xfi;
B += pi

raburn m;

!
For large valoes of v, the return value of
the function [ best approximates
T
b e
¢ In(l=x)
& X
2 Assume the [lollowng € vanable
declaration
int *A[10]., B[10]([10):

OF the following expressions

I A[2)

I A2]13]

m Bl

v BJ2] |3]

Which will not give compile-time errors if
vsed as lefl hand sides of assignment
statements in a C program?

a L IL and IV only

b H. I, and IV only

c. 1 and IV only

d 1V only

3 Let P(E} denote the probablity of the
event E Given P(A) = 1, P{B) = '4, the
values of P(A[B) and P(B|A) respectively
are
a b Iy
b Y la
[

d L%

4 Let A be a sequence of 8 distinet integers
sorted in ascending order, How many
distinel pairs ol sequences. B and C are
there such that (1) each s sored in
ascending order, (ii) B has 5 and C has 3
elements, and (ui) the result of merging B
and C gives A"
a2

tjl

llaf 13

e ——————
b. 30
o
d, 256

n couples are invited 1o a party with the
condition that everv husband should be
accompanied by his wife. However, a wife
need notl be accompanied by her husband
The number of different gathenngs
possible al the party is

3"
a ( o
||H
h. 3"

2n)!
2!!

)

Lel Tin) be the number of different binany
search trees on n distinel elemenis, Then

Tin) = f:’j"{k =1)7(x). where x is
¥l

n<k+1

n-k

n-k-1

n-k-2

Consider the set £ of all strings over the

glphabet £ = [0, 1). £* with the

cancalenation operator for sirings

4 does nol form a group

b. forms a non-commutative group

¢, does not have a nght identity element

d forms a group if the empty string 1s
removed from I~

Let G be an arbitrary graph with n nodes

and k components. if a vertex is removed

from G, the number of components in the

resultant graph must necessarily  lie

between

a kandn

b k-1and k+l

¢ k-l andn-l

d k+landn-k

Assuming all numbers are in 2's

complement representation. which of (he

a o o p
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following numbers 15 dwvisible by

1ron?

a ool

b, 11100100

e 11010111

. 1101011

For a pipelined CPU with a single AL

consider the following situstions

I, The j + I-51 mstruchion uses the
result of the j-th instruction as an

operand

[l The execution of & conditional jump
nstruction

Il The j<th and | + 1-8t instructions
require the ALTT at the same time

Which of the above can cause a hazard?

i, land !l only

b. 1T and 1T only

e T only

d. All the three

Congider an amay  multiplier  for
multiplving two n bit numbers. I each
gate in the civcunt hag a unit delay, the towl
delay of the multiplicr is

a BN

b. ENlog n)

e XKn)

d. éxn’)

Ram and Shyam have been asked 1o show
that a certain problem [1 is NP-complete.
Ram shows a polynomial time reduction
from the 3-SAT problem to IL and Shyam
shows a polynomial lime reduction from TT
to 3-SAT. Which of the followmg can be
micrmred from these reductions?

a. Il NP-hard but not NP-complete

b. ITisin NE, but s not NP-complete

e Il NP-complete

d. 11 1s neither NP-hard, nor in NP
Nobody knows vet if P = NP. Consider the

langnage 1. definad as follows
. [@+0® 7 p=wp
T ¢ otherwie

Which of the following statements 1s tue?

a1 % recursive

b. L is recumsively enumerable but not
rocursive

e L i not recursively enumerable

14

15.
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d. Whether 1 14 recursive or not will be
known after we Dind outif P = NP

The regular expression 0°(10*)* denotes

the same sel as

a (1"t

b, 0+g0« 10)°

e (00 1)1

d. none of the above

If the stnngs of a language L can be

effectively enumerated in lexicographic

(1e. alphabenc) order, which of the

following statements is true?

#. L is necessarily inite

b. L is regular but not necessarily finite

e L s context free but not necessanly
regular

d L 5 recursive bt nol necessarily
context free

Which of the following suffices to convert

an arbitrary CFG to an LL(1) grammar?

4. Removing left recursion alone

b. Factoring the grammar alone

e Removing left recursion and Lsetoring
the grammar

d. None of the above

Assume that the SLR parser for a grammar

(i has ny states and the LALR pamer for G

has ns states. The relationship between ny

and n= 13

a. i necessarily less thanny

b, ny is necessanly equal W ns

2, ny is necessanly greater than ny

d. mong of the above

In a bottom-up evaluation of a synlax

directed defimition, inherited attributes can

4. always be evaluated

I, he evaluated only il the definition s L-
attributed

¢, be evaluated only if the definition has
synthesized attnbutes

d. never be evaluated

Suppose the numbers 7, 5, 1, 8, 3, 6,0, 9,

4, 2 arc inserted in that order mto an

imtially empty hinary scarch free, The

bimary search tree uses the usual ordering

on natural numbers, What s the in-order

traversal sequence of the resultant tree?

a T510324689

b. 0243165987

e, 0123456789
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d. 9864230157

(Consider the followimng three claims 34

[ (n—=k)y™=&n"). where k and m are
constants

I lnH TO(T'}

=0y

Which of these claims are corpect?

a. land 11

b, Tand I

¢. Iland (1]

d. LIL andITI

Consider the fallowing graph

Among the following sequences

I abeghf 26.

Il abfehg

I abfhge

IVafghbe

Which are depth first traversale of the
above graph?

a. 1 Iland IV only

b, Tand IV only

¢. 1L T and IV only

L LI and TV only

The wusual @(n’) implementation of
lngertion Sort 1o sort an array uses binear
gearch to identify the position where an
element 18 to be ingerted wto the already
sortex] part of the array. I, instead, we uge
binary search to identify the position, the
worst case runmng tme wall

a. temain G

b become @(n (log n))

¢, become @(n log n)

il. become @{n)

In a heap with n elements with the smallest
glement at the oot the Tth smallest
element can be found in tune

a. ®@nlogn)

b. @&(n) 28

¢ Glogn)

Tof 13

d, ®(1)

Which of the following statements is

FALSE?

a. In statically typed lmmguages. each
variable n a program has a fived type

b. In un-typed languages. values do not
have atiy types

¢ In dynamically typed langnages.
vartables have no types

d. In all statically typed languages, each
varigble m a program is associated
with values of only a single type
during the execution of the program

Using a larger block size in a fixed block

gize file system leads to

a.  better disk throughput but poorer disk
gpace ntilization

b, better disk thronghput and better disk
space utilization

¢ poorer disk throughpul but better disk
space utilization

. poorer disk thronghput and poorer disk
space utilization

In & system with 32 bit virtial addresses

and 1KB page size, nse of one-level page

tables for virfual to physical address

translabion is nol practical becanse of

a the Jlarge amount of internal
fragmentation

b, the large amount of external
[ragmentation

c. the large memory overhead in

mamianing page tables

d. the large computation overhead in the
translation process

Which of the following assertions is

FALSE about the Internet Protocol (1P)?

a, It is possble for a computer o have
multiple [P addresses

b. P packets from the same source to the
same destinabon can take different
routes m the network

¢, IP ensures that a packet 18 discarded if
it 18 unable to reach ils deshination
within a given number of hops

d The packet source cannot set the route
of an owgoing packets; the route 1s
determined only by the routing tables
in the routers on the way

Which of the following finchonalities

must be implemented by a transport
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TWO MARKS QUESTIONS (31-80)

3l

protocel over and sbove (he petwork

protocol

4, Recovery from packet losses

b. Detection of duplicale packels

¢ Packet delivery in the correct order

4. End 1o end connectivity

Which of the lollowing scenanos may lead

lo an imecovernble emor moa ditabase

system?

a. A transaction writes a data item after 1t
15 read by an uncommitied transicbon

b A transsction reads a data item afler 1
15 read by im uncommtted trimsaction

¢ A transaction reads a data item alter it
is written by a committed transaction

d. A transsction reads o dota wem alter 1t
15 wnten by an uncommutted
Lramsaction

Consider the following SOL query

gelect distinect dy, @ il

For an arbitriory predicate F, tis query is
cquivalent 10 which of the following
relational algebra expressions?

I O, (ixgx~xr)
Byl W, -

.
L
i a n O, (rugUur)
d -’*[!_.‘ur“ﬁ':ﬁ“'ﬁ'.]

Let (8, = ) be a partial order with two

minunal elements o ond b, and a maximum

glement c. Lel F: § — |True. False) be o

predicate defined on 8. Suppose that F(a)

= True, Pih) = False and P(x) = PFy) for

all X, v & 8 sansfving ¥ <, where = stand

tor logical wnplication. Which of the

following statement CANNOT be true?

a, Pix)="True for all x = S such that x =
h

h. Pix)=False forall s € S such thal x =
noand x 2

e, P(x)= False for all X € 8 such that b =
sand x = ¢

. Pix)=False forall £ & S such that a =
xmdbh<sy

¥

34
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Which of the following s u valid [irst
order lormula? (Here & amd [} are first
order lormiulae with ¥ as ther only free
variahle)
g (V%) o] = (¥x) Bl = (¥x) [u = B
b, (7x) [e] =(3x) [ix & ]
e ((VN) [avf] = (38) [w] = (¥x) |
d (X)) [a=2P] =(¥X) [e] = (YX) |B])
Consider the followmg formula b and 1its
two interpretations | and I
@ : (Va)(Pr e (V) Quy = —Onpll == (V) ~Fa]
l1: Domain; the set of natural numbers

Px =% 15 a pritne number”

Qxy ="vdivides x°
Iy same as | excepl thut Py = "x 15 &

composile number”
Which ol the followmg statements 1s true?
a. 1 satisties e, T3 does not
b. 1 satisfies e, 1, does not
¢, Neither I) nor 1, sansfies a
d. Both [ and 1; satisfy o
m identical balls are 1o be placed m n
distinel bags. You are given that m = hi.
where K 18 a natural number = 1 In how
many wavs can the halls be placed in the
bags i each bag must contn ot least k
balls?
(m—k
=1,
(m—=k+n—]

n=1 ]

i,

\
- "m-l]

\n=k

(m—hp+n+k -2

\ n—k ]
Consider the followmg recurrence relation
Th=1
Tn+ 1)= T(n)+ L[M)J forallnz |
The value of T(m') form = | is

d.

a 2 2m-39)14
a
(] %{4m’-3m+i}

o %—{Jm! SHm+20)5
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a7

di %{5m3—34m: b 137h1 - 104) %

How many perfect matchings are there in a
complete graph of 6 vertices'?

i 13

b, 24

o 30

d 60

Let f: A — B be an mjective (one-to-one)
function. Define g - 2" = 2 as:

g{C’) = {fix) | x € €}, for all subseis (" of
A

Define h : 2% = 2% as: WD) = Ix [ x & A,
fix) € D}, for all subsets D of B,

Which of the following statememts is
always true?

a ghiDNc D

b. phiD)2D

c. gh(D)rD =0

d ghiDY)~(B-D)=¢

Consider the set {a. b, ¢) with bmary
operators + and x defined as follows.

o e | ¥ |e k| & | W] e
_l_u- b | &) e g || b | ¢
O LT I
e |@ | ¢ b # | w

Forexample a +c=c,cta=nexh=c¢
and b x ¢ = a Given the following set of
Equarioms,

(axx)+{axyl=¢

(bxx)+(eny)=c

the number of solutionis) (i.e.. pam(s) (x.
v ) that sansfy the equations ) 1s

n 0

b1

g 2

d 3

letZ = {a, b, c. d. e) be an alphabet We
define an encoding scheme as follows:
EI,IH] =3, g(b) =5, glc)= 7. g(d) =9, gle)=
|

Let py denote the i-th prime number (pl =
2)

For a non empty sting s = &y ... oy,
where each a € £, define fis) =
:_1 p' . For a non empty sequence

8y, e S 0F strmas from £, define

40

41
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Which of the following numbers s the
encoding. h, of a non-empty sequence of
strmgs”!
a 237§
b 2
L
d. 21I'I5t1h?]||
A graph G = (V. E) sansfies |E| <3IV|- 6.
The mm-degree of G 15 defined as
min}degree(v)] Therefore, mm-degree of
G cannot be veV
i 5
b. 4
&
d &
Consider the following system of linear
equations

2 1 —-4]jx] |

4 3 —12ilyl=|s

1 2 -8Bz 7

MNotice that the second and the third
columns of (he coefficient matrix are
linearly dependent. For how many values
of 8, does this system of equations have
infinitely many solutions?

a 0

b

B %

d, infinitely many

A precewise linear function fix) 1s plotted
using thick solid lmes in the figore below
(the plot 15 drawn 1o scale).

10 .
If we use the Newlon-Raphson method to
find the roots of fix) = 0 using xo, %1, and
x> respectively as intial guesses. the roots
obtained would be

a. 1.3, 06, ond 0.6 respectively

b. 0.6,0.6,and 1.3 respectively

¢. 1.3 1.3 and 0.6 respectively

d 13 06, and 1.3 respectively
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The following 15 n scheme for tloating
point number representation using 16 hits.

Phpostion 15 4. 9 B... o
i L3 -

R I — —

Let s, e, and m be the numbers represented

m binary in the sign. exponent. and

maniissa fields respectively. Then the
Noating point number represented is:

(=1) (Vemn2) 27 if the expoent = L1111

iy, atfrerwise

What 1s the maximum difference between
two successive real numbers representuble
in this system?

2-"|I:I-

2

o2

I

A lanput,  2Z-output  synchronous
sequential cireuit behaves as follows.

Let 2, my denote the number of U7s and 1's
respectively m inilsal k bits of the input (2,
+m = k), The cmout output 00 until one
of the fallowing conditions holds,

Zi—ny =2 In this case, the output at the k-
th and all subsequent clock ticks is 10,
-2 =2 In this case, the output at the k-
th and all subsequent ¢lock ticks js 01,
What 15 the mimnmum number of states
required 1o the state transition graph of the
above cireunt?

en ow

e n o
BE =1 D& LA

The literal count of a boolean expression 15
the sum of the number of times each literal
appear m the expression For example. the
literal count of (xy + x27) 1s 4 What are
the minimum possible Ineral counts of the
product-of-sum  and  sum-of-  product
representations respectively of the function
given by the following Kamaugh map”
Here, X denotes “don’t care”

?S'_.U.%L-?.
mjoji|x|o
TINEEAEAN
wlxlofo x|

it (11,9

b (9, 13)

4h
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c (9, 10)
d (101
Consider the ALL! shown below

K = 1-
v —] 8 - TS
! .
N S

i the operands are in 2°s complement
representation, which of the following
operations ¢an he performed by suitably
setting the control lines K and Cy only {+
and -denote odditton and subtraction
respectively )?

a A+B und A-B butnot A+ |

b A+B and A= |, but not A-B

c A+B. butnotA-BorA+|

d A+B.and A-B,and A + |

Consider the following circuil composed
of XOR gates and non-inverting buffers

T DD

The non-inverting buffiers have delays 8, =
2nsand &; =4 ns as shown n the figure
Both XOR gates and all wires have zero
delay. Assume that all gate inputs, vutpuls
and wires are stable at logic level O at ime
i} I the followng wavelorm 15 applied ot
mput A, how many transition(s) (change of
logic levels) occur(s) at B during the
mterval from 0 to 10 ps?

i_ ey

-t 3 T T | o L | T T T I

Temell | 3 2 & 4 @& °F B % I8 =
Ay 0 M (=]

The following information pertains to Q.48-49

Consider  the

following assembly  lunguage

program for a hypothetical processor A, B, and C
are 8 bit regisiers. The meanings of various
mnstructions are shown as comments
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MOV C. M

2Ex
mCn
ERC A M

; vight sotsee A Thrnigh cary by one b Thes

5 i i ] st o A sl i oy Ty o e g i
, On TERpECH veky, i valoes whey e curTsen of (b

; ivmirwericm will b cuty_ay wnd oy EwpEctively

Ky 3 g b Y i ey Pl s .
narz H Bl

ADDR® BB+l

PT ey T

If the imtial value exceution will be of
regisier A s An the valne of register B
after the program

o the pumber of O bits m Ay

b. the pumber of | bits 1n A,

e Ay

d B

Which of the fllowing instructions when
mserted a1 location X will ensure that the
value of register A after  program
execulion 15 the same as ils initial value?

& RRCA, #|

b, NOP | no operabion

¢, LRC A, 21 - left rotate A through carry
flag by one bt

d ADD A #]

Consider the following deterministic limite

state automaton M,

Let 8 denote the set of seven but binary

strings i which the first, the fourth, and

the last bits are 1. The number of strings in

S that are accepled Iy M is

o |

B 5

B

d 8

Let 00 — (18], o, bl R. 8) ba g context

Lree grammar where the rule set R is

S—=ulSh|8S|e

Which of the following statements 15 true”

o (G is not amhguous

b, There exist X, v € L(G) such that ¥y ¢
LAG)

I

53.

Tl 13
¢. Therz is u determnistic pushdown
sutomaton that seeepts LIG)
d  We can find a determustic fimte state
uutomaton that sceepts 1)
Consider two lnnguages Ty and La. each on
the alphabet £ Let £ £ — Xhe o
polynomial time computable  bijection
such that (Vx) [x & L, il fix) & L.
Furher, let T be also polynomial tnme
computable.
Which of the following CANNOT be true?
a, e and Ly is finite
b. lueNPandl.e P
€. Ly is undecidable and |- is decidable
d. L is recursively enumerable and Ly s
recursive
A single tape Tunng Machine M has two
states gy and g ol which gy is the starting
stale. The tape alphabet of M is {0, |, B}
and 15 input alphabet 1s§0, 1] The svmbol
B is the blank symbol used to indicate end
of an mpot strimg. The transition function
ol M is descnbed in the following table.

o 1 B
@ | gl.AR | gLIR | Hat
gl | gliR | g0.LL | @mBL

The table is interpreted as illustrated

helow.

I'he entry (g, 1. R) in row ge and column

| signilies that if M is in state g and reads

1 on the current tape squure, then 1 wriles

| on the same lape square, moves ils lape

head ome postion to the nmght and

transitions 1o state q;.

Which of the following stutements is troe

about M?

a. M does not halt on any string in ()
1y

b. M _does not halt on any sting in (00 -
1)

¢. M halis on all strings ending ina 0

d. M halts on all strings ending i a |

Deline languages Ly und L as follows:

Lo= |M, w, 0> M halts on)

L= =M. w. 1| M does not halt on w}

Here =M, w, i 15 a inplet, whosa first

component. M. is an encoding of a Turing

Machine, second component. w'. 18 4

string, and third component, 1, 15 a it
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Let L = Ly w Ly Which of the following 15

truc?

a. L is recursively enumerable, hut I 15
nol

b. L is recursively enumerable, but L is
not

e, Both L and T are recursive

d. Neither L nor [ is recursively
enumerable

Consider the NFA M shown below,

Let the language accepted by M be L. Let
L be the language accepted by the NFA
M. obtamed by changing the accepuing
state of M lo a non-accepling state and by
changing the non-accepling states of M 1o
accepting stales, Which of the following
slatements is true?

a Li=1{0, 1}*L

b, Ly=10 1%

¢ LhickL

di L|= L

Consider the prammar shown below
S»i1EtSS5a

§ seS|u

E—»b

In the predicive parse table, M. of this
grammar, the entnes M|S™. ¢] and M|S".
$1 respectively are

a |8 —el)md S —n}

b. |S">eS)and |}

e |8 —=r)ad{S =r}

d (8 =¢85 —ilaond {5 -}
Consiuder the grammar shown below

8§ CC

C—cCid

This grammar i5

a LL(1)

b. SLR(1) but not LL(1)

¢ LALR(1) but not SLR(1)

d. LR(I) but not LALR(I)

Kol 13
5%, Consider the translation scheme shown
below.
S TR
B=+T [prici+7) K|
T — nam | pristoum, val ), |
Here num is a token thal represents an
ileger  and  num val  roprosents  the
corresponding integer value. For an mpul
string "9 +5 + 2°, this translation scheme
will print
a D454
b 95+2+
e B524+4
d. ++952
59, Consider the syntax directed definition
shown below.
:*H'--l it‘-'l-ﬂ-ﬁ--lml
—+E+ - R,
" m:ufﬂm
B—+M {Eplace = M. place:)
Here. zen 18 a function that generates the
owput code, and newtenp 15 a [unction
that returns the name of a new lomporary
vanable on every call. Assume that 1's mre
the temporany vanable names generated by
newltemp.
For the statement "X = Y + 27, the 3-
address code sequence generated by this
definition is
a X=Y+Z
b tr=Y+E-!{=1..
g = Y._h={1 L X =1
d h=Y k=2 0=h +LaX=1
i), A program  consists of two modules
executed sequentially, Let £i(l) and fit)
respectively denote the probability density
functions of tme taken to execute the two
modules. The probability density Tunction
ol the overall tme taken lo execule the
program s given by
fift) + it

[ Ji) 1o ()

[ ) £ (- )
max (0= i)

B

a

[

o

The following information pertains to Q. 61-62

In a permutation @ _ a,, of n distinct integers. an
inyersion is a pair (ay, a,) such that 1 <j and a= a,
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[fall penmutations are equally likely, what

18 the expected number of mversions in a

randomly chosen permutation ol,,.,,7

nin-132

n(n-1)/4

1)/

2n |log , n |

What would be the worst case nme

complexity of the Inserlion Sort algonithm,

if the anputs are restricled (o permutabons

of 1., 7 with at meet n inversions?

. Bin

. Bnlogn)

; (El(nﬁ)

d. B

A dala structure 13 required For stofing a

set of integers stich that each of the

following operations can be done in Oflog

n) bime, where 1 is the number of elements

in the set.

[ Deletion of the smallest element

Il Ingerion of an element if it iz not
already present in the set

Which of the following data structures can

be used for this purpose?

A, A heap can be psed but not a balanced
binary search tree

b. A balanced binary search tree can be
nsed but not a heap

¢, Both balanced binary search tree and
heap can be nsed

d. Neither balanced binary search tree not
heap can be used

Let S bea stack of mze n = | Starting with

the empty stack, suppose we push the first

n natural numbers m sequence. and then

perform n pop operations, Assume that

Push and Pop operations fake X seconds

each, and 1" seconds elapse belween the

end of one such stack operahon and the

gtart of tile next operation. For m =0,

define the stack-life of m as the time

elapsed from the end of Push (m) w the

gtart of the pop operation that remaves m

from S. The average stack-life of an

clement of this stack s

a nX+Y)

b 3YEX

¢ MX+Y)-X

C o0 A - o

aom

o

63.

a7

2ofl3
d ¥+2X%X
Congider the following 2-3-4 tree (1.6, B-
tree with & minimum degree of two) in
which each data item |2 a letter, The u=nal
alphabetical ordering of letters is used in
congtmichng the tree,

(D)) None of the above

The cube root of & natural number m is

defined as the largest natural number such

(hat m” < n. The complexty of computing

the cube oot of n (n 15 represented in

hinary notation) is

a. (1) but not Ofn" "y

b, ©m"% but not O(log o) for any
comstant k>0

i

but not Of{log log n)™) for any
constant m > 0

d. O((log log 1)) for same constant k >
(1.5, but not O((log log m)" )

Let G=(V, F) be an undirected graph with

a subgraph G, = (V;, E;) Weghts are

assigned 1o edges of G as follows,
U ifeck
WARLS 1 otherwise

A smgle-source shorlest path algonthm is
executed on the weighted graph (V. E. w)
with an arbitrary vertex v; of V; as the

Of{log n)") for some constant k > 0, I




68,

64

0.

source. Which of the following can always
be inferred from the path costs compured?

a. The number of edges i the shortest
paths from v, to all vertices of G

b. G is connected

¢ Vi forms a chque in G

d. G154 ree

What 1s the weight of a minimum spanning

tree of the following graph”
® 2 (3]

29
31
38

N

. 4]

The followmg are the starting and endmg
nimes of activities A, B, C. D, E, F, G and
H respectively in chronological order: “a..
bi. Gy, 84, iy efibide. Be e fu he g b
Here. x; denotes the starting nme and x
denotes the endimg time of activity X, We
need to schedule the activities in a set of
rooms available to us. An activity can be
scheduled in a room only if' the room 15
reserved for the activity for its entire
duration. What is the minimum number of
rooms reguired?

a 3

b 4

L 5

d. 6

Let G = (V. E} be a directed graph with n
vertices. A path from v to v, in 0 in a
sequence of vertices (v, vy, ... ¥;) such
that (v vy} & E for all ki UH'DUEI'I .l_l
A simple path is a path in which no vertex
gppears more than once.

Let A be an n x n amray initialized as
follows

AL o U=

0 othervise

Consider the following algonthm.

ol 13

for b =1 tom

oy § =1 lo®
AL+ mniAb L Abis AL 314

Which of the following statements 1s

necessarily true for all j and k after

termmation of the above algorithm”

a Apik]l=n

b. IFA[L. i] 2 n-1, then G has Hamiltonian
cvele

¢ Ifthere exists a path from ) to k, A[j, k]
contams the longest path length from |
ok

d. If there exist a path from j to k. every
simple path from j to k contans at
most AlJ, k] edges

. Consider the following logie program [
A(x) < B (x, y). Cly)
«— B x)

Which of the following first order

senlences is equivalent to P7

& (Vx) [(3y) [Bx. y) & Cly)] = Ax)] A
= (Ix) | Bix, x)]

b. (¥x) [(Vy) [Bix. ¥} A Cly)] = Alx)] A
= (3x) [Bix, x))

e (vx) [(Fy) [Bix, y) A Cly)] = Aix)] v
— (3} [Bix, x}]

d. (V) [(¥y) [B(x. y) A Cly)] = Alx)] &
= (3x) [Bix, x)]

72 The following resolution rule is used in

logic programiming,

Denve clause (P v Q) from clauses (P v

R}, (0w =R,

Which of the following statements related

to this rule is FALSE?

a ((PvR) » (Qv-R)) = (PvQ) is
logically valid

b (PvQ) =
logically valid

¢ (PvQ) s satisfiable if and only af
(PVR)A(Qv—ZR) is satisfiable

d. (PvQ) = FALSE if and only if both P
and € are unsatisfiable

W(PVRIMQwv=R)) 15

The following information pertains to ), 73-74
Ihe following program fragment is written in a
programming language that allows global
varables and does not allow nested declarations
of functions.




global int I = 100, § = 5;

vald P(x) [
int L = 10:
printix + 10):
i = 200;:
4 =48;

y print(x);

mata() (i + 337

73, If the programming language lses stalic
scoping and call by need parnmeter
passing mechanism, the values pranted by
the above program are
a. 115,220
b. 25,220
¢, 2. 15
d 115,105

4. If the programming  lengusge  uses
dynamic scoping and eall by name
parameter passing mechamsim, the values
printed by the above program tre
n 1153220
b: 25.220
e 23:13
d. 115,105

75,  Consider the following class definitions in
a hyvpothetical Object Orientel language
that supports mhentance and uses dvnamic
binding. The languuge should pot be
ussumed 10 be gither Java or C++, though
the syntax is similar.

Claws P i Clams @ el loss of F 0
wald Piisk 4j | wald Filee &) §
pdnd Li b i)

)

I i
Now consider the following program
fragment:

Px=mnew Ql):
0y = new O();

Pz=mewQil;
xE(L); ((P)y) . £i1); 2 E(1);

Here ((P) v) denotes a typecast of v to P
The output produced by exeocuting the
above program fragment will be
a: 134
b 211
o 212
d 222

76.  Which of the following is NOT un
advantage of using shared. dynamically
linked libraries as opposed to  using
statically linked libraries?

a Smaller sizes of executable files

b, Lesser overnll page tault rate in the

system

1ol 13
¢. Faster program startup
d. Existing progrmms need nol be re-
linked to take advantsge ol newer
versions of libmnes
T A uni-processor computer sysiem only has
twor processes, both of which altemate 10
s CPU bursts with 90 ms 1O birsts.
Both the processes were created al nearly
the same time. The LO of both processes
can proceed in parallel, Which of the
following scheduling strategies will result
in the (east CPU wnilization {(over a long
penod of time) lor this system”?
g First eome first sorved scheduling

b. Shorlest  romaning  tme  frst
schodiling

c. Swtic  pnonty  scheduling  with
different  priorities  for the two

processes
d. Round mbin scheduling with a time
guantum of 5 ms

The following information pertains w Q.78-79
A processor uses 2-level page tables lor virtual to
physical address trunslation. Page wbles (or both
levels are stored in the main memory. Virtual and
physical oddresses wre both 32 bits wide. The
memory s bvie addressuble. For virtual o
physical address translation. the 10 most
significant bits of the virtual address are used ag
index mnfo the hirst level page table while the next
10 bits are used as index into the second level
page table. The 12 least sigmificant bits of the
virtual sddress are used as ollset within the page.
Assume that the page table eniries in both levels
of page tables are 4 bytes wide. Further, the
processor has a translation look-aside buffer
(TLH), with a hit rate of 96%, The TLB caches
recently wsed wvirtunl page pumbers and the
eoffesponding  physical page numbers. The
processor also has a physically addressed cache
witl & lut rale of 90%. Main mzmory necess time
is 10 ns. cache secess nme is | ns, and TLB
neeess ime s also 1 ns,

78 Assuming that no page faulis occur. the
average fime taken to access a virtual
address 15 approximately (to the nearest
0.5 ns)

a l3ns
b, 2ns
c. 3ns

d. 4ns




79, Suppose a process has only the following
pages m it wvirtual address space: two
contigons code pages starting at virtual
address 0 x 00000000, two contignons data
pages starhirg at virtual address 0 %
0400000, and a stack page starfing al
virtual address (0 x FFFFFO00. The amount
of memory required for stonng the page
tables of thig process is
a SKB
b. 12KB
¢ I6KB
d. 20KB

The following information pertains to ). 80-81

Suppose we wanl lo synchronize two concurrent
processes P and ©) nsmg bimary semaphores § and
T. The code for the processes P and O is shown

halu:m:.
Proces P Prosss,
=!llul n { while (1} |
. m iu'l Flﬂt l,l
. print 'l.'l*: 5 print "'.I.':

' 1
Synchromzahon statements can be mserted only at
pounts W, X, Y.and Z

80.  Which of the following will always lead to
an output staring wath “0011001 100117
a P(§)at WV(S) at X, P(T) at Y, V(T) at
28 and Timtially |
b, P(S) at W, V(T) at 3. P(T) at Y. V(5)
at Z,S initrally 1. and T iitally 0
¢, B(S)at W V(T) at X, POCT) al Y.Vis)
atZ. S and T inttially |
d. P(S) at WV(S) at X PIT) at Y. V(T at
Z.5 iatially 1 and T wibally 0
81.  Which of the following will ensure that the
Output stnng never contams a substrng of
the form 01I"0 or 101 where n 12 odd?
a P(8) at W, V(S) at X, B(T) at Y, V(T)
at 7, Sand T imtally |
b, PiS)at W, V(T at X, B(T) at Y, V(8)
at Z, 5 and T mibally |
¢ F(S) at W, V(S) at X. P(S) at Y. V(S)
atZ 8 initially |
d. V(S)at W. V(T) at X, P(S) at Y, B(T)
atiZ, 8 and T initally |
122 The subnet mask for a partcular network
15 255255310 Wiluch of the following
pairs of IP addresses could belong to ths
network?
g 172.57.8862 and 172,56 87.233
b, 103528 2and 1035294

Bl

B3.

2ofl3
¢ 191.20331.87 and 191,234 31 88
d. 128812943 and 128.8.161 55
A 2 km long broadcast LAN has 10" bps
bandwidth and uses CSMA/CD. The
signal travels along the wire at 2 x 107 m/s
What 15 the mimmum packet size that can
be nsed on this network?
a. 50 bytes
b. 100 bytes
¢, 200 bytes
d. None of the above
Host A 12 sending data to host B overa full
duplex link. A and B are using the sliding
window protocol for flow confrol The
send and receive window sizes are 3§
packets each. Data packets (zent only from
A o B) ae all 1000 bytes long amd the
transmussion Lame for such a packet s 50
us. Acknowledgement packets (sent only.
from B to A) are very small and reqoire
negligble  trangmission  time. The
propagation delay over the link 1& 200 ps,
What 12 the maximum achievable
throughput in this communication?
a. 7.69x 10" bps
b 1111 % 10" bps
¢ 1233% 10° bps
d. 1500 x 10" bps
Consider  the  following
dependencies in a database.
Date of Birth —» Age
Age —» Eligibility
Name — Roll mumber
Rol number — Name
Course_number —»Cowrse name
Course_rmmber —slustructor
(Roll number. Course number) —s(Grade
The relaion (Roll nuomber, Name,
Date of larth, Age) is
a  in fecond normal form but not in third
normal form
n third normal form but not in BONF
in BCNFE
in none of the above
Congider the set of relations shown below
and the SQL query that follows,
Students: (Roll number.
Dale of bith)
Courses: (Conse nomiber. Course jeme.
Instructor)
Grades:  (Roll number, Coume mmmber,
Crrade)
select distinct Name
from Students, Courses, Grades

functional

o

Name,




&7

GL

where Students. Roll_number =

Grades Rol number

and Courses. Instructor = Korth

and Courses. Course number =

Grades. Course number

and Grades grade = A

Which of the followmg sets is computed

by the above query?

d, Mames of students who have got an A
grade m all courses taught by Korth

b. Names of students who have got an A
grade i all courses

¢, Names of students who have got an A
grade m at least one of the courses
taught by Korth

d. None of the above

Consider three data items D1, D2 and D3,

and the followmg execution schedule of

wansactions T1. T2, and T3. In the

diagram, R{(D) and W(D) denote the

actions reading and writing the data item D

respectively,

] 13
R{D3);
R(D2Z);
W(D2)
R{D3};
W) RIDI);
Wiy
W{DZ):
v W(D3):
R(DLY:
R{DZ);
w{D2),
W(DIx

Which of the following statements 15

correct?

#, The schedule is seralizable as T2 L Ty ;
T

b, The schedule 15 sermalizable as T3 . Ty,
1,

¢, The schedule is senalizable as Ty . 13
T,

d. The schedule is not senalizable

Iri the following C program fragment. |, k.

i and Twol.og n are integer variables and

A 1s an array of integers. The vanable n is

mitalized © an nteger = 3, and

TwolLog n 15 mualized to the value of

2% log, (n) |

BY.

3ol 13

for (k=3; k <= n: II:++]
Alk]l=0;

Eor (k=2; k == TwoLog n; k+r)
for lj-k+1 3 == n; j++)
Al3T = AL31 || 3%k

for lj'!: j €= n; i ,
if “h[j” printf("%d =,3);

The set of numbers prnted by this
program fragment 1s
a |m|m<=un, 3i)[m=il]|
tm | m n, (3i) [m=i"])
¢ .m [ m = mn,m s prime|
d. i)
Consider the C program shown below.

#include <stdio.h>
f#define print(x) printf(=%d4 =, x)
int x;

veid Qlint =) {
= += %7 printiz);
1
void P{int *y) (
int x = *y+2;
Qixl: *y = x=1;
princ(x);

}

main(void) (
x = 5;
Flax) ;
prink (x);

The output of this program 1s

& 1276

20 T

¢ 1466

d 766

Consider the function [ defined below.

soruct [tem |

int data;

BErEEL Qe ek
1s

int Fiwtrucl lCem *p) . |
roaturn ({ip == MOLL) H lp=néxt == NOLLY ||
{{p-=data == penext-=dara) s
Eip-=nexti b},
|

For a given linked list p. the function

returns 1 ifand only of

g, the list is empty or has exactly one
clement

b. the elements in the list are sorted m
non-decreasing order of data value

¢ the elements m the list are sorted n
non-increasing order of data value

d. not all elements in the hst have the
same data value






