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d  Signal processing

i A processor takes 12 eveles to complete an
instruction 1, The corresponding pipelined
processor uses 6 stages with the execution
imes of 3, 2, 5. 4 6 and 2 cveles

| Suppose there are two coins. The firgt com
gives heads with probability 5/8 when
tossed, while the second coin gives heads
with probability 1/4. One of the two coins
s picked up at random with equal

probability and tossed What is the mﬁwimﬂ‘;‘ % ‘*‘:’ ,‘f;““:‘a'fg':
sy d ; ,?
:mt;ﬁmt} of gbiaining hewds number of instructions are (o be executed?
b 1h a 183
' i b2
c. 76 3
d 532 2 e
2 Let A be the matrix F '] What 1s the 7 Which of the following mput sequences
1 2 for a cross-coupled R-S Mip-flop realized
maximum value of X'Ax where the with two NAND gales mayv lead lo an
maximum is taken over all x that are the oscillation?
urmil egenvectors ol A? a 11,00
i S b, 01,10
g c 10,01
] d 00,11
] The following circuit implements a two-
& 3 input.  AND  pale  using  two  2-]
4 55 mulliplexers
2 f— it
3 Consider a weighted undirected graph with ¥
positive edge weights and let uv be an T b .
edge in the graph. 1t is known that the T l
shortest path from the source vertex s 1o u
has weight 53 and the shortest path from s X a2 o
lo v has weight 65 Which one ol the What are the values of X1, X2, X3 "
following statements 15 always true” a Xl=bX2=0,X3=3
a. weaighifuy)< 12 b XI=b.X2=1.X3=b
b weight(uv)= 12 ¢ Xl=aX2=bX3=1
¢ weighifuv)=>12 d Xil=a X2=0.X3=b
d  weighi(uv) =12 9 Consider an ambiguous grammar G and its
4 In the Spiral model of soflware disambiguated version D. Let the language
development, the pnmary determunant in recognized by the Iwo grammars be
selecting activities in each iteration 15 denoted v L(G) and L{D) respectively.
a. leration size Which one of the lollowing is true?
b. Cost a L(D)cL{(G)
¢ Adopted process such as Ratonal h LD = L(G)
Umfied Process or  Extreme ¢ Li{D)=L(G)
Programming d L (D)isempty
d Risk 1 Processes Pl and P2 use cntical flag n
3. Which of the following systems 15 a mosi the following routine to achieve mutual
likely candidate example of a pipe and exclusion. Assume that cniical flag s
filter architecturg” imitialized 10 FALSE in the mam program

a. Exper svsiem ol exclusive_access{ )




11

if (critical flag = FALSE){
cntical flag ="TRUE;
erifical region ()
critcal flag = FALSE,
)

]

Consuder the following statements.

(1) It i possible for both Pl and P2 to
access crifical region concirrenthy.

(11) This may lead 1o a deadlock.
Which of the followmg holds?

a (1) 1s false and (1) i= true

b, Both (i) and (i1) are false

¢ (1) 1s true and (1) 12 talse

d. Both (i) and (1) are true

Let a memory have four free blocks of
gizes Al Bk 20k, 2k These blocks are
allocated following the best-At strategy.
The allocation requests are stored in a
quene as shown below,

S

The time at which the reguest for 17 wall
be completed will be

a 16

b. 19

¢ 20

d. 37

The address sequence generated by tracing
a particular program executing in 4 pure
demand paging system with 100 bytes per
page is

0100, 0200, 0430, 0499, 0510, 0530, 0560,
0120, 0220, 0240.0260,0320,0410,
Suppose that the memory can store only
one page and if ¥ 15 the address whach
causes @ page fault then the bvies from
addresses x o x+99 are loaded an to the
memory. How many page fanlts wall
oo

a, 0

b, 4

-

d 8

“onsider the following stalemente about
the fimeoul value used in TCP.

{1) The timeout value 15 #et to the RTT
(Round Trip Time) measured duning TCP
connection establishment for the entire
dumbion of the connection,

(i) Appropriate RTT estimation algorithm
18 nsed to set the timeout value of a TCP
connection,

s 18 10 im ]
E | (0K | A | B0 |
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{iif) Timeout value iz set to twice the
propagation delay from the zender to the
TECEIVEr,
Whach of the following choices hold?
a. (1) 1s false, but (in) and (1) are true
b. (i) and (iid) are fulse, but (i) is true
¢ (1) and (1i) are false) but (1) is troe
d. (1), (ii) and (iii) are false
Consider a TCP commection in a state
where there are no ontstanding ACKz. The
sender sends two zegments back to back.
The sequence numbers of the first and
second segments are 230 and 290
respectively. The first segment was lost,
but the second segment was receved
comectly by the receiver Let X be the
amount of data camed in the first segment
{1n bytes), and Y be the ACK mumber sent
by the recerver. The values of X and Y 1n
that order) are
a 60 and 290
b, 230 and 291
c. 60 and 231
d. &0 and 230
Conmder the followmng two statements:
(1) A hash function (these are often nsed
for computing digital signatres) iz an
imective function
{(11) An encryption techmique such as DES
performs a permutation on the elements of
its input alphabet
Which one of the Rollowing opfiong s
valid for the above two statements?
a Bothare false
b, Statement (i) 1= true and the other is
false
¢ Statement (1) i true and the other 18
False
d. Both are true
The minimium positive integer p such (hat
F modulo 1T=1 s
a 5
b, 8
g 12
d 16
Exponentiation 18 a heavily used operanon
in public key eryptography, Which of the
followmg options 15 the hghtest
bound on the wmber of mulboplications
required to compute b" modulo m, O<h,
n=m?
a. Oflogn)
b. O(yn)
& Omlog 1)
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id. Ofn)

A firewall 15 0 be configured to allow

hosts in a private network to frecly open

TCP connections and send packels on

open comnections. However, it will only

allow extemal hosts 1o send packets on

exishing open  TCP  connections o

connections that are being opened (by

intemal hosts) but not allow them to open

TCP connections 1o hosts in the private

petwork. To achieve this the mimimum

capability of the firewall should be that of

4 A combinational ¢ireuit

b. A finite automaton

¢ A pushdown automaton with one stack

d. A pushdown astomaton with two
stacks

Given below are some HTML lines.

cimg  sre-“pict. jpg” width=-256”

height="256" border="1)"" usemap="%map™

“map name= “map

<area shape “poly™

Cards= =30, 50, 50, 100, 100, 100, 75,
75, 100, 50™
href “fLhtm|™

“area shape=“eircle™ coords=*1(X). 75. 57
href="_/cgi-bin/ {2.plTvi=ask abe’s age™
<area shape=""default" href="fd.hml"™-

2 _.'mnp_-
With reference to the HTML lines gven
above, consider the following statements.
(1) Clicking on the poinl =80, 75> does not
have any effect.
(11} The web browser can identify the area
appheable 10 the mouse-click within the
image and the subsequent actiom o be
taken without additional responses from
the web server
{111} The dots in the cgi-bm URL will be
resolvad by the web browser before it is
sent o the web server.
{1v) The “td.htmI™ request when sent to the
web server will result in o GET request.
Exactly how many of the stalemenls given
above are correct?
a 0
b 1
e 2
d. 3
Consider the XML document fragment
given below:

“Book -

“Title~GATE 2K7 Example</Title~

Jofta

Content-

CUne of many limes

~'Content>

“TOC=

One of many content entries
= TOC>

“/Rook-
Consider the XPath expression. * [nol
(self: TOCY |
What would be the result of the grven
NPath expression when the current node is
Book?
a The Title and Content elemenis
b, The Content and TOC glements
¢, The Title and TOC ¢lements
d. The Title Content and TOC elements

TWO MARKS QUESTIONS (21-78)

2L
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Which one of these firstorder logic
formulac is valid?

8w PR = @1x) = (| 5xp(5)) = (v x)))
b i Pyl gla)) = 2ePlx) ) = (2ia)))
C x| Pl a)) = 2P () a 2] 2]])

d waagp) s )= 3pep)ay)
The trapeenidal method is used to evaluale

]
the numerical valoe of J'e' e,
(1]

Consider the following values for the step
size h.

(iy 107°

(i) 10"

ity 107

(iv) 1077

For which of these values of the step size
h. 15 the computed value gnaranteed to be
comect o seven decimal places. Assume
that there are no round-off ervors in the
a. (w)only

b, (i) and (iv) only

e (i), (aid) amd (iv) only

d. (i), (in). (i) and (iv)

A partial order P is defined on the set of
natural numbers as follows. Here xiy
denotes inleger division.

(i) (0,0) = P.

(1) ta:b) = P of and only if a4 10<h% 10
and (210, b/10) = P.

Consider the following ordered pain.

(1) (101,22)
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26,

27

(i) (22, 101)

(iii) ( 1435, 2635)

(v} (0, 153)

Which of these ordered pairs of natural
numbers are contained in P7?

a (1) and (i)

b. (il and (w)

¢ (i)and (iv)

d () amd (1)

A depth-first scarch s performed on a
directed acyelic graph. Let dfu] denote the
time at which vertex u is visited for the
first time and flu| the time at which the dfs
call 10 the vertex i+ termmates, Which of
the following statements is always true for
all edges (u.v) in the graph?

a, du] = dv]

b, dju] - f]v]

e fu] - fv]

d. fu] > flv]

What is the largest mieger m such that
every simple connected graph with n
vertices and n edges contains at least m
ditferent spanning (rees’

i

fad ol ==

b.
B
d.

Consider n jobs 1y, Jo.... ... J; such that job
J, has execution time 1, and & non-negative
integer weight w), The weighted mean
completion time of the jobs is defined to

——n where 1, 15 the completinn

time of job 1. Assuming that there is only
one processor available, m what order
must the jobs be executed in order to
minimize the weighted mean completion
time of the jobs?
a. Non-decreasing order of 1,
b. Non-increasing order of w,
¢ Non-increasmg order of wil
d. Non-mereasing order of w1,
The function [ is defined as follows:
int fint n) |
f{n = 1) returm 1;
glse il (n % 2 =— (1) retum fn/2);
else return {i3n-1),
!
Assuming that arbitrarily large mntegers
can be passed as a parameter to the

I8,

29,

30.
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function,  consider  the  following
statements,

(1) The function | termmales Tor Dlinitely
many different values of n=1.
{1} The function 1 terminates for mbnitely
many different values of n>1.
(i1} ‘The function [ does nol terminate for
finitely many diflerent values of n-1.
{iv) The function f does nol terminate for
infinitely many different values ol n=1.
Which one of the following options 1 true
af the above?
a (1) and (i)
b, (1) and (iv)
¢ (m)and (i)
d. (1) and (iv)
Consider a hash function that distribules
keys uniformly,. The hash table size & 20,
After hashing of how many kevs will the
probability that any new key  hashed
collides with an existing one exceed 0.3,
a 3
b. &
= V3
d. 10
When searching for the key value 60 in a
binary search tree. nodes conlaining the
key values 10, 20, 40, 50, 70. 80, 90 are
iraversed, nol necessarily in the order
gven. How many different orders are
possible i which these key values can
accur on the search path from the ol to
the node contaming the value 607
a. 35
b. 64
c. 128
d. 5040
Suppose vou are given an implementation
of a queue of integers. The operations thal
can be performed on the queue are:
(1) 18 Empty (Q) - returns true if the queue
14 empty, false otherwise,
(1) delete () — deletes the element at the
front of the quene and relurns 18 value,
{1ii) msert (Q, i) — muerts the mteger i at
the rear of the queue,
Consider the following function:
void [(quene Q) |
int 1,
il (lisEmpty (Q)) |
i=delete (Q)
fQy;
msert (L)
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32

!
What operation is performed by the above

lunction 7
a. Leaves the queue Q) unchanged
b, Reverses the order of the elements in
the gueue ()
¢ Deletes the element ot the fronl of the
quene ) and inserts 11 At the rear
keeping the other elements in the same
order
. Emptics the queoe ©)
Consider the C program given below;
#include <stdio h~
it main{ ) |
it sum ~ (. maxsum ~ 0, Lo - 6;
mtal | =12 -2-1342)%
for(i=0z1<n;it+) |
i (i ==01|afi}=0|ali] = ali-1]) {
if (sum - maxsum) maxsum = sum;,
sum = {afi] = 0) ¥ ala] :
H
elsesum +~ ali].
H
if (sum > maxsum) maxsum = sum;
printf (*“od'n". maxsum).
H
What is the value printed out when this
program is executed?
a»
h. 8
R
d 6
Conzider the followimg O program:
finclude <sidio.h>
Hdehine EOF -1
voud push(nty, * push the argument on the
stack */ int pop(voud ). * pop the top of the
stack */

voud flagEmort )

inl mami )
{ nte, m o,

while { (¢ = getchan( ) ) | = EOF)
b iftisdigit(c) )
pushic) .
elseif ( (¢ ="+*)| [(e="*"))
t m=pop():
n - pop():
r={e* ") ntm n*m;
push (r) :
|
glse il (C1=*")
flagkrror ).

'3‘3}‘
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prntl’ ("™, popl) ) ;
}
What is the outpul of the program for the
following input”

S2YRJ T+

e |
b. 25
¢ 30
d. 150
Consider  the program  below m  a
hypothetical language which allows global
vanables and a choice of call by reference
or call by value methods of parameter

passing.
mt i
[program maimnd )
i int j-6u:
=3l
call f)
print i
procedure f{x.y)
f L= L0
2= 10
=y e i:

Which one of the following options
represents  the correel output of the
program for the two parameler passing
mechamisms?
4. Call by value: =70, j=10: Call by
reference: =60, =70
b. Call by valuet =50, j=60; Call by
reference: =50, =70
e. Call by value! i=10, j=70; Call by
reference: 1=100, j=60
d. Call by value: =100, j=60; Call by
reference: =10, =70
Consider the program  below in a
hiypothetical programming language which
allows global varables and a choice of
slatic or dynamic scoping.
int 1
program maini )
I i=1ln
call £( ).
H

procedure £'( )
{  mui=20;

call g( )
}
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procedure % )

| print 1,

Let % be the value printed under stane

scopmg and v be the value printed under

dynamic scopmg. Then, x and y are

A x=10, y=20

b =20,y=10

e =10y=10

d x=20y=20

Early bmding refers tw a binding

performed at comple time and late

binding refers to a bimdmg performed at

execution time Consider the following

statements

{1} Static scope facilitates w/ bindings

(1) Dynamic scope requires w2 bindings

{11) Early bindings w3 execution
efficiency,

(1) Late bindings w4 execution efficiency.

The might choices of wil, w2, w3 and w4

{ in that order) are

a  Early, late. decrease, increase

b. Late, early, increase, decrease

¢ Late. early, decrease. mcrease

d.  Early, late. increase; decrease

The floating pomt unit of a processor using

a design D rakes 2t cyeles compared ot

cycles taken by the fixed pomt umit There

are two more desien suggestions DI and

DI DI uses 30% more cycles for fixed

point urt but 30% less eveles for foating

point umt as compared to design 002 uses

40% less eycles for fixed pomt unit but

0% more cyeles for floating point umit as

compared Lo design 0. For a given program

which has 80% fixed pomt operations and

20% floating point operations. which of

the following ordering reflects the relative

petformances of three designs? (Di=Dy

denotes that Di 15 faster than Dy)

s DI=D>D2

b DZ=1=DIl

¢ D=D2>Di

d D=DI=D2

Consider a Drect Mapped Cache with 8

cache blocks (numbered 0-7) If the

memory  block requests are in  the

following order

3,5,2.8.0,63.9,16.20,17.25,18,30.24.2,63.5,

§2,17.24

which of the following memory bloeks

will not be 1 the cache at the end of the

sequence”

38
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40

41

frof 14
a 3
b. 18
¢ 20
d 30
The following expression was to be
realized using 2-nput AND and OR gates.
However, durmyg the fabrication all 2-mput
AND gates were mustakenly substituted by
2-input NAND gates,

(ah)e+(Te)d+(he)d+ad

Wht is the function finally realized?

a |

b @+b+T+d

¢ F+beT+d

d F+h+e+d

Data forwarding techniques can be used to
speed up the operation n presence of data
dependencies. Consider the following
replacements of LHS with RHS

(1) Rl=loc Loc—=+R2=RI1—R2 Rl—=loc
() Rl=Loc. Loc—»R2=RI—=+R2

(i) Ri=Loc.R2=Loc= Rl—=lLoc

(iv) Rl—=loe R2—loc = R2—=Loe

In which of the followmz options, will the
result of executing the RHS be the same as
execuling the LIS irespective of the
instructions that follow?

a (1) & ()

b (1) & (w)

oo {ni) & (i)

d (m & (iv)

What 15 the final value stored m the Imear
feedback shift remister of the mput s
101 101"

oo | nﬂﬂm |

XOR

a 01ln

L VAR

¢, 110]

d 1111

Following table ndicates the latencies of
operations  between the  mstruction
producing the result and mstruchion nsmg
the result

Trtties thm producey, e Wnsinscliun sty e resuli | Larency
LALL iporien 1
ALLI L Bl z
ALL Ogeratice !
Siare I

Consider the followmg code segment.
Foad B0, Loel, Lawel B Fram memory: Tootion L
Eouial RY, Low2 Ll B2 Froom rnemmiry’ Lol b Li 2
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Add R RZ, R Add RE mod B2 ond weve result o 1
[ B3 earemen| B2

Pec R Deerement K1

Mpy RLE2ZREY Multiply R1 mnd B2 mad jiove result in B3
Store B3, Lowd Store B3 momemony location Loc3

What is the number of eveles needed 1o
exceute the above code scgmenl assuming
each instruchion lakes one cycle to
execute?

a 7

b, 10
e 13
d 14

(CO12.25 py— (10T T TOULT10,100 )5 =

a. (135103.4012)"

b, (S64411.412Y"

¢. (564411.205)

d. (135103.205)°

An error correcting code has the following
oopde  woids: 00000000,  D0001111,
GIOI0E0Y, 1OTOIOt, 1rooon, What
the maximum number of bil errors thal can
bé comected”?

0 0

e
wd o) =

A hard disk system has the following
parametens:

Number of tracks = 300

Number of scetors/track = 100
Number of bytes/sector = 500

Time taken by the head to move from one
track to adjacent track = 1 ms

Rotabion speed = 600 rpm,

What 18 the sverage lime taken for
transferring 250 bytes from the disk?

a. 300.5 ms

b, 2555 ms

o 255ms

o 300 ms

The line T m the following fgure ix
permanently connected to the ground.

. —
3 —

T

Which of the following mputs (X1 X2 X3
Bdywall detect the Fauh?

a. (000

h. 0111

e. 1111

d. None of the above

47
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The two grammars given below peneraie a
language over the alphabet (< v. 2},
Gl: S—+x|2xS[8 yB
B — v |z yB |zB
G2: S—vy|z 8|28 B
B—=ylyS

Which one of the following choices
describes the properties sabisfied by the
sings n these languages”!
a. Gl:No vy appears before any x
G2:Every % is Followed by al least one
¥
h. G1:No y appears before any x

(32: No x appears before any ¥
¢. Gl No Y appears after any x
G2: Every x is followed by af least one

y
d. Gl:Noy sppears afier any x

G2: Every y s followed by at least one

S
Consider the Tollowing DFA in which s, is
the slart state and s, &5 are the Onal states.

What language does this DFA recognize?

a. All strings of x and y

b. All strings of x and v which have
gither even number of x and even
number of v or odd sumber of x and
odd number of v

e All strings of x and v which have equal
aumber of x and ¥

d. All strings of x and y with cither even
number of ¥ and odd number of v or
odd number of x and even number of y

Consider the grammar give below.

S—sBlyvA

A—=x|x5|vAA

By yS|yBBE

Consider the following strings.

(1) xxyyx

(1) XX¥¥XY

(1) Rysy

(v} yaxy

(v) vxx

(vi) xvx

Which of the above strings are gencrated

by the grammar?

AL (1) (n), and (i)
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B. (1) (v), and (vi)
C. (i) (i wnd (1v)
D. (1) (1ii). and (iv)
Consider the following grammars. Names
representing lerminals have been speaified
i capital letters,
G2 stmnt — WHILE (expr) stmnt
simnt — OTHER
expr —= 1D
i2: stmnt — WHILE (expe) stmnt
siminl — OTHER
expr —» expr b expr
expr — expr ¥ expr
expr —= 1D
Which one of the following statements 15
true?
#. {5 15 context-free but not regular and
Gz 1s regular
b, Gy s contexi-free bul not regular and
3 s regular
e, Both Gy and G- are regular
d. Hoth G and G- are context-free but
neither of them is regular
Consider the following l(nite suomata P
and () over the alphabet {a. b. ¢}. The stant
states are indicated by o double arrow and
final sistes sre indieated by a double
aircle. Let the languages recognized by
them be denoled by L(P) snd L{Q)
respectively,

-l - Epd

The nautomaton which recognizes the
hmguagﬂ L{P) —~ () is

- 65,

51.

52

Soll4

of SRR i,
b i

e
The flollowing table shows the bme
beiween failures for o sollware gysiem.

EmorNumber | I | 2 1 3 |4/ 5

Time sinoe Tast
fatlure (howrs ) ’ el LR

The reliality of the system for one hour
of operation assummg an  exponential
model 1
n 0.45
b. 0.63
e .84
d (.93
Given the followmg algorithm for sorting
an array X ol N numbers;
SUBROUTINE SORTIN.N)
FN-2)
RETURN
FOR (=2 TO N INCREMENT BY 1)
FOR (j =1 TO i INCREMENT BY 1)
IF (X[i] - XL
CONTINUE
TEMP Xi]
Ali] = Xpl
X[j] = TEMP
END FOR
END FOR
END SUBROUTINE
A pgood approximation of Halstead's
eshmated program length is
a. 20
b. 30
c. B0
d. 110
In the sumplified Mowchart given below,
the shaded boxes represent code thal is
executed durmg n test case,

e o5 e
e e
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The branch coverage is

u, 34

b 273

e 12

d 3K

Consider the CPM activ iy chart where an
gre connecting two milestones 15 labeled
with a sk identifier and the tme laken in
doys. For example in order to go from A to
B, task T'1 takes 180 days. A dashed line
depicts un addivonal dependency  that 1s
equivitlent o a sero ime lask,

ﬁ 57
The set ol activities that lie on the eritical
path are
a T1,T2,TETIN
b T, T3, TR
e TLTZI3.T4.T5 176, T7,TR,19. 110
d TI.T4T5T7.T8,T10
('nnsider the lfallowing pscudo-code
IF{ (A=B)AND (C=1D) ) THEN
A=A+
B=B+| 58
ENDI F
The eyelomatie complety of the pseudo-
code 15
-
b 3
c <
d- 5
Synchronization m the classical readors
and wrilers problem can be achicved
through wse OF semaphores. In the
[ollowing meomplete code for readers-
writers problem, two hinory  semaphores 56
mulex  and  wri arc used 10 obtain
synehromization,
kil fwirt)

writing 15 performed

sipnal (wrt)

S E
walt (mulex)

readeount = readeount+ |
il readeount = | then 51
52

reading s performed
53
readeount = readoount — 1
if readeount =0 then S4
signal (mutex)

The values of 81, 82, 83, 54 (in that vrder)

e

i, sigoal{mutex), wait{wrl), signal{wrt),
wil i mutex)

b, signal () 2
waitimutex) , wail (wri)

o waitlwrt), signal(mutes), waitl mutex),
signal{wrt)

d signall mutex), wantl mulex),
signall mutex ), wiit mulex)

In o mulb-user operabmi system, o an

average, 20 requests are made to use a

particular resource per hour The arrival of

requests [ollows a Poisson distribution,

The probability that either ooe, threc or

five requests are made in 45 minutes 18

given by

a 69x 10Fwe™

b 102w [)fse?

e B9 10ty e™

d 1.0Z» |0Psg®

A demand paging system tkes 100 (me

units Lo service a page ol and 300 Dme

units t replace a dirty page Memory

aceess tme is | ume unit, The probability

ol a page fault is p. In ease ol a page faull

the probability ol page bemng dirty 15 also

p It is observed that the averipe access

Lime 15 3 tme units Then the value of pos

a 0194

stgnallmutex),

h, 0,233
e 0514
d (VOR]

The contents ol the lext fle tlixi
contuming four lines are as follows

al bl

a2 h2

a3 h2

a4 bl

The contents of the text Fle 12 =t
contaning five lines are as follows,

al ¢l




()

a2 o2
al ¢3
ad 3
ased
Consider the following Bourne shell seript:
awk — F*““( print S1,82 } “tl1xt |
while read a b |, do
awk -v aV=8a-v bY=8h-F **
“aV=S1 ( printaV, bV, 82 ) 12 txt
done

Which one of the following strmgs will
NOT be present m the outpul generated
when the above senpl is run? (Note that
the given strings may be substrings of a
printed ling )

2 “blel™

b “b2e¢3™

o; bl g2"

d “bl 3"

For the network wiven in the figure below,
the routing tables of the four nodes AL E. D
and G are shown Suppose that F has
estimated its delay to its neighbors. A, L
D and G as 8 10, 12 and 6 msecs
respectively and updates s routing table
using distance vector routing technigue.
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Which one of the following options
represents the updated routing table of F?
4
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In the waveform (a) given below, a bt
stream 15 encoded by Manchester encoding
scheme The same hit stream is encoded in
a different coding scheme in waveform
(b} The bt stream and the codmg scheme
are

al=|m[a|n ml:-

]
—_—

(a)

sl -

| EE——

-

e et LE L LR
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a lpoooraln and Mtferential
Manchester respectively

b, 0111100000 and Dhfferential
Manchester respectively

¢ 1000010111 and Integral Manchester
respectively

d O1L11101000 and Integral Manchester
respectively

lLet us consider a statistical time division
multiplexing of packets. The number of
sodrces 15 10 Tn a tme uml, a source
transmmts & packet of 1000 bis The
number of sources sending data for the
first 20 time units 15 6.9.3,7.22.23.46.1,
10,7.5,8.3.6,29.5 respectively. The output
capacity of the multiplexer 1s 5000 hits per
time umit. Then the avengze number of
backlogged packets per time unit during
the given period 15

& 5

b, 445

c 345

d 0




A group ol 15 routers are intereonnected i
# centralized complete binarv tree with a
router at each tree node. Router |
commumicates with router | by sending a
message W the root of the tree. The root
then zends the message buck down to
router | The measn number of hops per
message, assuming all possible router pairs
are equally likely 1s

g 3

b, 426

¢ 453

d 326

A broadeast channel has 10 nodes and il
capucity of 10 Mbps. 1t uses polling for
medium  mecess. Onee a node fimishes
transmission, there is a polling delay of 80
us o poll the next node. Whenever a node
is polled, 1t is allowed to transout a
waximum of 10000 byles. The moxamum
throughput of the broadéast chunnel 15

a | Mbps

b 100711 Mbps
c. 10 Mbps
d. 100 Mbps

Consider a selection of the form oy mlr),
where 1 is o telanon with 1000 (uples.
Assume that the attribute values (or A
among the wples are ppilormly distnbuted
i the nterval |0, 500]. Which one of the
following options 15 the best estimate of
the number ol tuples returned by the given
selection query !
a 30
b 100
¢ 150
d 200
Consider the [ollowing two transactions:
Tjﬂ“dTL
Ly - read(A);

read{ H ),

if A=0 then BB+,

wrie (B
T=: read(BY),

readi M),

if P20 then Ae-A- 1.

wiite (A);
Which of the following schemes. (sing
shared and exclusive locks. sansty the
requirements for striet 1o phase locking for
the above transactions?
il

67,

Gl

Il af 14

readBi
lochS{B): ockSIAY
read(BY, read| A,
A =0 UL EA Y
then B— ),  them A — A-1§
wite (), write (Al
comit; ey,
ualocki A unlock(B)
unlackiB), undockiAT,
b
51 ek X{A K B loch (B
el X{BY lock X(AX
kB remdA)
Ha-0 ¥B4D
en Be— B, thes A = Al
et (B, wrike (A
unileaccf{ A, enlock{A);
oL, mRIL
innlock{ B, unlock(B):
<,
Sl lockS{AY, 51 lackS(BY
resd{Al read(B],
lock X(B1, lock XA,
read{ i), read] A
HA=0 14 F3]
then B— D00 ], them A — AL
wrie (B white (AY,
unlockiAY unlocki AT,
commit. commit;
nlockiAY; unbock(BY,
d
§1; lockS(A);  52: lockS(B);
read(A), reak B)
IckX(B); lockX{A )R
read( B, read(A);
iTA=0 ire#0
them B— Br1;  them A~ A-1;
write (B); write (A}
mw hL- -
unlock(B), uniock(BY.
commit; commit;
Consider the followmg implications

relating o functional and multivalued
dependencies given below. which mav or
may not be corret

(1 WA —B upd A—wC then A = BC
(1) I A — B and A— C then A—»BC
(il A—==BC then A — Band A - C
(v} If A= BC then A—s=H und A—=C
Exactly how many of the above
implications are vahd?

a 0

b1

g 2

d, 3

Consider the lollowing refation schemas:
b-Schema - (b-name, b-cily, assets)
a-Sehema = (@-num, b-name, bal)
d-Scheman = {c-name. a-number)




70,

Let branch. account and depositor be
respective instances of the above schemas.
Assume  that account and depositor
relations are much bigger than the branch
relation.

Conssder the following query:
I-I-:-T-mll.ﬂ Boly="Agrm" A bl
(mecount M dapositor))
Which vne of the [ollowing gueries Is Lhe
most efficient version of the above queny?

& [ lopamdd il Ficiy=pigm=  Dranch M
necount) B depositor)

b L (Fhaci—sigr= branch (o
depositor)

E. Jlmumq. ‘(ﬁb-aqrr".-lm" branch M T
dity=Agn™ A bl < paccount) M depositor)

b Tl (Cbhchy—agw brunch ™ (o7,
dity="mi” A bal < g dEPOSIIoT)

Consider the lollowing clauses:

(1l Mot inheremtly sintable for client

authentieation.

(1) Not o state sensihive protocol.

(111) Must be operated with more than one

STV,

(tv) Soitable lor structured message

organization.

(v) May need two ports on the server side

tor proper operation.

The option that has the maximum number

of correct matches 18

a, IMAP- (i), FTP - (u), HITP - (in),
DNS - (iv), POP3 - (v)

b. FTP - (I}, POP3 - {ii), SMTP - {ii).
FITI P - {iv), IMAP - (v}

. POP3 - (i), SMTP - {u}), DNS - {ii).
IMAP - {iv), HTTP - (v)

. SMTP -Gy HT'TP - (i), IMAP - (isi),
DNS - (iv), FTP- (v}

o (branch ™

You are given the [ollowing four bytes:
[T RN | Imnlm%lummu ]

Which of the following are substrings of
the base of encoding of the above four
bytes ?

a wdp

b fpy

e gwh

d. oze

Common data for Questions 1 (T1-T3)
Consider the regular expression R = (a ¢ bi*® (an |

bb)(a +b™

71.

Which of the following non-deterministic
linite automuls recognizes the language

T2,

120f 14
defined by the regular expression R7
Edges labeled A denole tmnsitions on the
smpty string 7
4

I,

Wineh  deterministic  finite  automaton
accepts the langunge represented by the
regular expression R 2

o.




73, Which one ol the regular expressions
given below defines the same langunge as
defiried by the regular expression R?

(a(ba)’ + biab)’) (@ + b)"

(a(ba) * blab) ) (a + b) >

(a(ba) (a-bb) + bab) (b - aa)ja - b)

(a(ba) * (a + bb) + bfab) (b + aa))(a -

by

Consider a token nng topology with N stations
(numbered | w0 N) runming token nng protocol
where the stations are equally spaced, When a
gtation gets the token il s allowed to send one
frume of fixed size. Ring latency is 1, while the
irapsmission fime of a frame s & All otber
lutencies can be neglected,
74 The maximum stilization of the token ring

whed b, =~ 3 ms. = 3ms. N = 1015

u 0545

b. 0.6

e. D857

d. 0961
75 The maximum vulization of the token ring

whenti =3 ms. b =3ms. N=15is

a D545

b 06355

¢ 09375

d. 06l

=f TP

Statameant for Linked Answar

Question (76 and 7T)
Consider the sequence P ot delined by the
recurrence relation Xy = 6%y — 2, where ¢ =0,
i Suppose there exists a non-emplty opeén
interval (ab) such that lor all 3y satisfving
8 Ko< b, the sequence converges W 4
hmit The sequence converges W the value

| ++f1+8¢
2‘:
b 1 =4/l +8c
2
e =
n )

13 0f 14
77 For which of the following values of ¢
does there exist a non-emply open interval
(a.b) such that the sequence X, converges
for all x; satistving a < xp = b?

(iy 0325

(i1 (35

(iii) 045

(iv) 0.5

a (1) only

b. (1) and (1) only

¢ (1), (ii) and (iit) only
d. (1) (i), (ian) and (iv)

GCommon data for Queastions : (TA & T8)

Consider the following expression ud + 3T+ bad
78.  Which of the lollowing Kamaugh Maps
correctly represents the expression”

wd | T | cd | ed
a@h | x| «
5 Th| x i

K
=
od |7d | ed | cd

b, @h | «
ﬂb s n Zl’
ab | x | » .
7d | &d | od | ed
ﬂ'_ 5P v 3
c ab| x | x .
i | = | « "
ab | « x
w |ad | ed | od
anb | = | =
d @] x | «
ab | & | = .
ah | « x | »

79 Which of the following expressions does
not comespond 1o the Kamaugh Map
obtamed m Q78 7
8 Td +ad + abT +7ed
b, ac+td +ad +abcd
¢ @ +ad + abT +d
d, bed +acd +ac +abe




Statement for Linked Answer
Question (80 and 81)
Let Py, Ps...... Py be n points in the xy-planc such
that no three of them are collinear, For every pair
of points P, and P, | let L be the line passing
through them. Let Ly, be the hne with the steepest
gradient amongst all nin—1)2 lmes.
80, Which one of the following propertics
should necessarily be satisfied”
a. Py and Py wre adjacent to each other
with respect to their x-coordinale
b, Either P, or Py has the largest or the
smallest v-coordinate among all the
poinis
c. 'The difference between x-coordinates
of Py and Py, is minimum
. None of the above
8. The time complesity of the best algorithm
for finding P, and P, is
o Bn)
b, B{nlogn)
. H{n!nglnl
d tn)

Statament for Linked Answer
Guestion (EX and B3X)
The head of & hard disk serves requests following
the shortest seek time first (S5TT) policy. The
head is initially positioned at track aumber 180,
82, Which of the request sels will cause the
head to change its direction after servicing
every request assuming that the head does
not change direction if there 15 a tie in
SSTF and all the requesis amive before the
servicing slarts”?
. 11.139170.178,181.184.201.265
b. 10.138.170.178.181.185.201 265
e, 10.139.169.178, 181.184.201_265
d. 101381 70178, 181,185, 200,265
83, What i the muximum cardinahity of the
request sel. 5o that the head changes s
direction afler servicing every request if

140l14
the total numbers of tracks are 2048 and
the head can start [rom any Irack?

T

b 10
e 11
d 12

Statement for Linked Answer
Question (84 and B5)

Consider the B tree n the adjoming Hhgure, where
ench node has at most bwo keys and three links.

B Keys K15 and then K25 are nsented into
this tree in thal order, Exactly how many
of the following nodes (disregarding the
links) will be present in the tree after the

two tnserbions?
[ 5] K50 K15 K30
K0 K15 Kis K
a 1
b 2
e 3
d 4

85, Mow the key K50 is deleted from the B iree
resulling sfler the two imsertions mude
earhier. Consider the following statements
about the B tree resulting afier this
deletion,

(1) The height of the tree remains the same,

(i1) The node (disregarding the links) is
present in the tree.

(1i1)The root nods remains unchanged
(disreparding the links}.

Which one of the following options 1=

true?

8. Starements (1) and (1) are true

b. Statements (i) and (iii) are true

e Statements (i) and (1) are true

d.  All the stalemenlts are lalse






