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ONE MARKS QUESTIONS (1-20)

In a certain town, the probability that it
will rain in the afternoon 15 known to be
6. Moreover, meteorological data
indicates that if the temperature al noon 15
less than or equal to 25°C. the probability
that it will rain in the allemoon is 0.4 The
temperature at noon 1s equally likely to be
above 25°C. or at/below 25°C. What is the
probability that it will rain i the aftemoon
on a day when the temperature al noon s
above 25°CY

a 04
b
e O%
d 0.9

For the set N of natural numbers and a
binary operation /= N ~ N — N, an
element # € N is called an identity for Fif
fla.z)=a= f(za), for all aeWN
Which of the following binary operations
have an identity?

. flxy)i=x+ty-3

b3

f (%)= max(x, )
% dteyi=x

a. | and 2 only

b. 2and 3 onlv

¢ | and 3 only

d None of these

In the amtomaton below, s 15 the stan stae
and 1 15 the only final state.

b
ST

Consider the sinngs u = ahhaba. v = hah,
and w = aabb Which of the following

states is true”?

a The auwtomaton accepis u and i” but not
3

b. The automaton accepts each of a v,
and w

¢ The automaton rejects each of & v, and
W

d The automaton accepts a bul rejects v
and w

In the context-free grammar below. S 15
the start symbaol. a and b are termunals, and

& denotes the empty string

§ —» aSa |pSh|alp|e

Which al the following stnngs 1s NOT
generated by the grammar”

a.  aaan

b baba

¢. abba

d.  babaaabab

Which regular expression best descnbes
the language  accepted Iy the
nondelermimstic automaton below”?

ab

~O—0>0—0
a (a+b*alat+bb

b. (abb)*

c. (a+b)*ala+ b)*bia+b)®

d. (a+b)*

Given a boolean function f({x_x... .x, )

which of the following equations 1s NOT
troe
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12.

T (8 Xy ) = (0.3, )

T kX ®y)
The addition of 4-bit. two's complement,
binary numbers 1101 and G100 results in
a, 0001 and an overllow
b. 1001 and no everflow
¢ 0001 and no overflow
d. 1001 and an overflow
Which of the following DMA transfer
modes and i t handling meclanisms
will enable the highest T/0 bandwadth?
a. Transparent DMA and Polling
inletrupts
Cyde-stealing and Vectored interrupts
Block transfer and Vectored interrupts
Block transfer and Polling mtermpis

Iu a binary tree. the number of imtemal

nodes of degree 1 18 5. and the mumber of

internal nodes of degree 2 1w 10 The

number of leaf nodes in the binary tree 18

A, 10

b, 1l

e 12

i 15

A problem in NP 18 NP-complete if

a. 1t can be reduced to the 3I-SAT
problem in polynomial time

b. the 3-SAT problem can be reduced to
it in polynomial time

@, 1t can be reduced to any other problem
in NP in polynomial ime

. =ome problem in NP can be reduced (o
it in polynomial lme

If all the edge weights of an undirected

graph are positive, then any subset of

edges that connects all the vertices and has

minurum total weght s a

a.  Hamiltonian cycle

b grid

¢. hypercube

i tee

In the working-set strategy. which of the

following 1# done by the operating system

to prevent thrashing?

L. 1t inttiates another process if there are
enough extra frames

2. I selects a process to suspend if the
gum of the sizes of the working-sets

d.

O

1.4

16.

Zofld
exceeds the total number of available
frames,

a. | only

b. 2only

@ Neither | nor 2

d. Bath | and 2

The process state transihion diagram of an
operating system 1s as given below,

Which of the following must be FALSE

about the above operating system?

a. It 1 a muln programmei operating
system '

b, It uses preemptive scheduling

¢ It nses non-preemptive scheduling

d. Itiz a mulb-user operating syvstem

Consider the relations n(P.Q.R) and

r,(R.S.T) with primary keys P and R |

respectively. The relation 1y contains 2000

tuples and r; contans 2500 toples. The

maximum gize of the join r M r: 18

a. 2000

b, 2500

¢ 4500

d. 3000

Whach of the followmg relabonal query

languages have the same expressive

power?

1. Relational algebra

2. Tuple relanonal calenlue restricted fto
gafe expressions

3. Domain relational calenlus restricted to

sate expressions

2 and 3 only

1 and 2 only

¢ 1 and3 enly

d. 1.2and3

The cyclomatic complexity of the flow

graph of a program provides

a, an upper bound for the number of tests
that must be condocted to ensure that

=l o
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all statements have been executed mt
maost once

b. a lower bound for the number of testy
Lhat must be conducled lo ensure that
all statements have boen executed at
most once

e. an upper bound for the number of tests
that must be conducted 1o ensure that
all statements have been executed at
least once

d. o lower bound for the number of tests
that must be conducted to ensure thin
all stalements have been cxeculed of
leasi onee

With respect Lo software lesting, consider a

flow graph G with one connected

component. Let E be the number of edges,

M be the number of nodes. and P be the

number of predicate ndes of C. Consider

the following four expressions:

L E=N+P

2, E-N+2

3 412

4 P21

;‘h: eyelomatic complesity of G is given

¥

a Jord

b 2aord

& 2ord

d lord

HELD) and PORT. respectively. are

commands From the prolocols

a, FIP and HTP

bh. TELNET and POP3

¢. HTTP and TELNET

d. SMTP and FTP

Which of the following statements is

I'RUE?

2. Both Ethermnet frame and 1P packet
include checksum ficlds

b. Fthemet frame melndes a checksum
ficld and IF packet weludes a CRC
ficld

¢. Ethernet fame includes 8 CRC field
and IF packet mcludes a checksum
field

d. Both Ethernet frame and IP packet
include CR ficlds

Which of the following statementis) is
TRLUE?

ol 14
1. A hash function tokes a message of
arbitrary length and generates a fixed
length code.
2. A hash function takes 3 message of
fixed length and generates o coede of
variable length.
A hash function may give the same
hash value for distinct messages.
I anly
2 and 3 only
1 and 3 only
2 only

a2

pp T
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Consider the following fist order logic
formula in which R s a binary relation
symbal

Vv R(x )= R{}'.J:}}

The Tormula s

salisfable and valid

satisBable and so is its negation
unsabsfiable but its negation is valid
satisfiahle  bul  ils  oepation s
unsatisfisble

When o coin is tossed, the probability of
getting o Head isp, 0 < p= 1. Let N be the
random vanable denotmg the number of
tosses Ul the first Head appears, including
the toss where the Head appears.
Assuming that successive losses are
independent. the expected value of N is

a lip

b. 141-p)

e, I_f]',]I

d. 1 -p)

Let P, Q. and R be sets, Let A denote the
symmetric difference operator defined as
pAG =(PLQ)-(P~@). Using Vemn
diagrams,  determme  which  of  the
follow ing is/are TRUE.

L pAlQw R)=(PAQ) (PAR)
2. p(QAR)=(PQ)A(PR)
1 only
2 only

Neither 1 nor 2
Both | and 2

T &

e o

&p T
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What is the cardinality of the set of
integers X defmed below? 24,
A=1{n1<=n+ 123 nis not divisible by
cither 2, 3 or )

a. 28

b 33

& 37

d. 44

Consider the undirected graph G delfined
as follows. The verlices of G are bit sirngs
of length n. We have an edge bhetween 29
vertex n and vertex uf and only if s and +
dilfer m exactly one bit position (in other
words, v can be oblained from u by
flipping a single bit). The ratio of the
chromatic number of G 1o the diameter of
G

w

b. I'n

[

d 3n

What are the eigenvalues of the matrix P
given below?

‘a 1 0
F=l L &1
Ul a
, ﬂ'qﬂ—\"i-.il"i'ﬁ 3
b. aa.a
e haZo
o —a a2

Match the tollowing iterative methods for
solving algebraic  cquations and  their
orders of convergence.

Method 3L
AL Bisection

B. Newton-Raphson
C. Secant

D. Regula falsi
Order of converence
l. 2or more

2. 162

g 1

4. 1 bit per iteration
Codes;

==
e et
b o—
|
I ST

dof td
d. 4 1 2 3

The tollowing definite integral evaluates 1o
jo'*

a 12

by, n‘-f‘ﬁ

e A0

d =

Consider the regular grammar below,

§ - bS|ad|e

A a8 b

The Myhill-Nerode equivalence classes for

the language generated by the grammar are

8 (wela+B)*I# (w) i even} und
iw=la-b)* & (w)is odd}

b. [wela=b)* # (w) is even] mid
bwe=la s &)* #, (w) is odd]

e (wela=b)* g (w)=#(w)} and
(welarb)* F,(w)=4(w)}

d. el dwalwelarb)*} and
fwhiwe(a+b)*}

Which of the following statements about

regular languages 1s NOT trug?

#. Every longuage has a regular supersel

b. Every language has a regular subsel

e Every subset of a regular language is
regular

d. Every subset of a finite language is
regular

Which of the following languages i

accepted by a non-determmistic pushdown

auomaton (PDA) but NOT by a

deterministic PDAY

i fab' | n=0)

=

] Ia"b"{:" | = marmzni
{8 | n =0}
d. !cr“’h" [ m1.m a—ﬂ}
Let L be a context-free language and M a
regular language. Then the language LM
i
a. always regular
b. never regular

s
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25!

¢ olwavs o determmmstic context-free
langunge

d always a contexi-free language
Consider the pushdown antomaton (PDA)
helow which mns over the mpul alphabet
i, b, €} 1t has the stack alphobet {7, X)
where 74 15 the bottom-ot-stack marker.
The set of states of the PDA is |stof)
where s s the start state and / is the final
state. The PDA pecepts by fmal state. The
transiions of the PDA given below are
depicted m a standard monner. For
example, the transition (s.bX) = (r, X&)
means that il the PDA is m state s and the
symbol on the top of the stack 15 X, then 1t
can read b from the mput and move w
state: after poppmg the top of stack and
pushing the symbols Zq and X (in that
order) on the stack.

(na,Z) — (5.XXZ,)
(s.8.2) = ([f.€)
(s.a.X) — (5XXX)
(sbX) = (1.8)
(b, X) —= (@1E)
e Xy = (e
(e X) = (we)
(we,2,) — (f.8)

The language aceepted by the PDA 15

a, {a’b"c" |l =m =u’

b fa'be" |l =m)

o {a‘h"f" |28 =m +rt}

d {ﬂ‘#"{"‘ | = u}

In the contexi-free graommor below_ 5 1s
the start symbol, a and b are tlerminals, #

denotes the emply siring
S aSAb|e

The grammar generales the language

a ((a+h)*b)*

ls. lu"'.l’:“ |In|5ul

o {u"'ﬁ“ Fm=n}

d a*b®

The boolean function for o combinational

ceutt with four inputs is represented by
the fullowing Karnaugh map.

36,

37

Sofld

00 01 11 10
RS
(00 1 Jo 0 {1
or jo o |1 |1
u o1 jnfo
0 |1 |o o |1

Which of the product terms given below is
an  essential  prime  impheant of the
function?

@ QRS

b, PQS

e PO

d Qs

The mamonty Ooetion 5 4  Boolem
funetion (s, v, z) that lakes the value |
whenever a myonity of the varables x, y,
z are 1. In the cirewt diagram for the
majority funetion shown below, the logie
gates for the boxes labeled P und ©Q are,
respectively.

Tt r

XOR. AND

XOR. XOR

OR, OR

OR. AND

For a staic machme with the following

state chagram, the expressiom for the next
state 8 in terms of the current state S and

T O

the mput variables ¥ and v 1s
=0
-
=
-t

g 8 =§a+Sx

b. & =Sxp'+8ies’
g S =z

d 5'=5'4v+5x'
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When multipheand Y 18 multiphed by
multiplier X = x,_,¢,_,.......%, usig bit-pair
recoding i Booth's algorithm,  partial
products are penerated according 1o the

following table.

Row Partial
o | & | %
1 0 0 |0 |0
- Y O T O
3 0 1 10 LY
4 0 I 11 |3y
51110 {0 7
6 I g |1 |-¥
S R L
B 1 l | 1

The partinl products lor rows 5 and 8 are

m 2¥ andY

h. -2Y and 2Y

¢ =2¥und )

d Dand ¥

Which of the Tollowing statements aboul

relative addressmg mode 15 FALSE?

a. It enables reduced mstruction size

b, Tt ullows mdexing of array elements
with same mstriction

¢ It enables easy relocation of data

d It enobles faster address calculabions
than ahsolute addressing

The memory locanons 1000, 1001 wnd

1020 have dala values IR, | and 16

respectively before the following program

T eNeculed.

MOVI Rs, | i+ Maove immediate
LOAD Rd, 1000(Rs) : Load from memory
ADDI Rd, 1000 , Add immediate
STORE!I O{Rd), 20 ; Store immediate

Which of the statements below 15 TRUE
afier the program is executed?

. Memony focation 1000 has value 20

b. Memory location 1020 has value 20

¢ Nemory location 100 Has value 20

d Memory Iocation 1021 has value 20
The dala path shown in the fgure
compules the number of is in the 32-bat
mput word eorresponding Lo an unsigned
even nteger stored i the shitt register
The unsigned counter, mmially zero, 15

mmeremented af the most sigmficant bt of

the shifi regaster 15 |

43

The micro program for the conirol is
shown m the table below with missing
control words lor micromstructions 1.
11.- —Ln-

k ? ?

%a 7 7 7
| END [] o 1
The coumter width (k) the number of
missing mcromstruetions (n), and the
control word for microinstrisctions 1y, 15,
.- | are, respectively,

32,5.010

3,3, 010

5.3L.011

5, 31,010

A cache line 15 64 bvies, The man
memory bas lateney 32ps and bandwidth
1GBytes/s. The tme required (o felch the
entire cache line from the maim memon 15
g 3lns

b. 6dns

e 96ns

d 128 ns

A computer systern has a  level-|
instruction cache (I-cache), a level-1 data
cache (D-cache) and a level-2 cache (L2-
cache) with the following specilications:
Capacity Mupping method Block s2e
leache | 4K wonds | Duect magping 4 words
D-cache | 4K words | 2-way set-associative mipping | 4 words
[ cache 4 v | vy e siaie g | v
The length of the phvsical address ol a
word m the mam memory 15 30 bits, The
capugity of the tog memory in the l-cache,
D-cache and 1.2-cache 15, respectively,

g 1K % 18-at, 1K = [9-bitdk » 16-bit

1K = 16-hat, 1K = 19-bat, 4K « 18-hit
1K = 16-bit. 512 » 1B-bite |K = |6t
1K = |8-hit, 312 » |8t 110 = [8-bit

L2 s

=

"o

= 5
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Which of the following sequences of array
elements Forms a heap!

a {2317, 14,6, 13, 10, 1, 12,7,5}

b. 423. 17. 14.6. 15. )} L.5.7. 12}

¢ {23, 17147, 13, 10, 1,5.6, 12}

d. 23,17, 147,13, 10, 1, 12 5.7}
Suppose that we have numbers between |
and 100 in a bmary scarch tree and want to
scarch for the mumber 33, Which of the
tollowing sequences CTANNOT be the
sequence of nodes exammed?

a. §10,75,64.43,60,57,55}

b, 190.12.68,34,62.45,55]

e, }9.85.47,68.43. 57.55}

o 179,14,72,56,16,53.55}

Which of the Following is the correct
decomposition of the dirceted graph given
below o s swongly  connectled
components?

a (PORS), [T (UL V)

b, {PQRSTNV], U}

¢ {PQST.VE {R), {U}

d. {PORS.TIYV)

Consider the depth-fistsearch of an
undirected oraph with 3 vertices P. Q) and
K. Let discovery time diu) represent the
time mstant when the vertex u is first
visited, and finish time fu) represent the
time instant when the verlex o s lal
visited. Given that

() = 5 units fiP) = 12 units

diC)) = 6 units Q) = 10 units

() = 14 umits fiR) = 18 units,

which one of the following stalements is

I'RUE about the graph?

a There s only one connected
component

b. There are two connected components.
and P and R are connected

e There are two connected components.
and ) and K are connected

44,
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Tol l4

d. There ure two connected components,
and P and Q) are connected

The characters a to h have the set of
frequencies based on the first 8 Fibonacei
numbers ag follows:
L bl ¢2.d:3 e 508 g bl
A Huffman code i used o represent the
characters, What s the sequence of
characters comesponding to the tollowmng
colde?
110111100 1110 10
2. [dheg
b ecgdl
e dehle
d. fehdp
Which one of the choices given below
would be printed when the following
program 1s execuled”?

furlnly it
sttt |

i i
llﬂ_-lﬁ‘q'_"

| "mttmt, . b e,
¥ ' *jyle 1)

'I‘!lﬂ

e 1t ‘pe;

A ]

i, g
e e ey
[T —

]
a. junglen,8ncestor
b, etter,u,6.ungle
¢ cettet- k.6 jungle
d. etter,u.8 neestor
Which one of the choices given below
would be printed when the following
programme s exocuted?
#include <scdio. h>
void swapiinc *x. int *y)
{

static int *temp;

camp = x|

%oy

¥y = teamp;

|
:«n.m printabi)

scatie int i, a=«l, be-f;
{=0;

while [Ll<=q)

{




1E {({l++)%2==]) continuer

a = ari;
b = b+i;
1
swap(&a, &h) ;
3 prince{ “a=%d b=%d\n~;, a, bl:
Tlh:ll
princabii;
princab() ;
1
. oa=0,b=3;
g=0,b=13
b a=3b=0
a=12.b=9
g #a=3b=6H
a=3b=6
d a=6b=1
a=15b=12

Which one of the cheoices given below
would be printed when the [allowing
programme is executed?

finclede <stdio.h»

int .lll‘{‘l’llll‘li‘li?ll

int a2()=(23,56,28,29);

int a3([lm(=12,27,-31),

int *x(]={al,ad,al},

vold print(int *af]]

{
printf("wd, ", af{0l{2]);
printe( vd,”, *afl)i:
princeiTnd.”. *=s+af0]):
princfi sd,*, “(++a)(0]);
printf{ sd\n®, af-1)(+1]},

i

l[l.'mil
prink ()

1

a B-12.7.23 4

b MBT.23.7

e -12,-12, 27,-%1, 2%

d -12.-12,27,-31, 36
The following function computes the value

of ["' correctly for all Iegal values m and
(i

nimz 1, n=0and m=n),

int func|ine m, ine Aol

i
if (®) Tewurn i

wlse returnlfuncim-1,nl«tuncim=-1.8-10}

3
In the above function. which of the
following 1s the correct expression for E7

a (n=0)l(m=1)
b (n=0)&&(m=1)

53,
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e (n=0)|{(m=mn)
d (n=0)&&(m="n)
Mitch the following concepts and their
best possible descriptions.
Concepl
(1) overloading
(1i) friend
{1i1) constructor
{iv) protected
%) this
{vi) mhentance
e
A illows to define o class 10 have
properics of another clnss
B. defimng a set of similar functions
C. used in dereferencing
D, wsed o give a not-member funclion
access (o the prvale pars of an objecl
E. a [unction wlich s aulomatically
called when an object is created
F. allows i derived class 1o lave access Lo
the privale pars of the base class
G. a pointer (o the object associated with
the current function
H. used to obun object persistence
Codes:
a +-B ii-D -E w-F »G vi-A
b -C w-A ii-E w-D wv-H wi-F
g +C ii-F ti-H n-A »-G w-D
d B i=E §i-C mwn-F w»G wvi-H
The arnival tme. priony. and durations of
the CPU and 1O bursts for cach of three
processes P, P: and Py are given in the
table below, Ench process has a CPL burst
followed by an VO buwrst followed by
another CPU bumst,  Assume (it cach
process las its own /0 resource,

Process | Arivaltims | Priccy | 2 Gursions

i—i—bami

The multi-progranuned operaling sy stem
uses precmptive pronty scheduling. What
ale the Nimsh times ol ihe processes Py, P
and P,?

a IL159

b, 10,15 9

c L1610

d 121711
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Consider the solution to the bounded
bufter producer/consumer problem by
using general semaphores 8, F, and F. The
semaphore 8 s the mutval exclusion
semaphore initialized 1o 1. The semaphore
F corresponds to the number of free sloty
n the buffer and i itialized 10 N, The
semaphore £ corresponds 10 the number of
elements in the buffer und is mitialized 10
i

Proslueer Procem Commuper Prooss

Produce am il Wk

W (Fx Waie(S,

Wt ki o M e Troen G DufTer,
Sigmal(Fy,
Corsuste the mem

Which of the following inmerchange

operations may result m a deadlock?

I Imterchanging Wait (F) and Wail(s) m
the Producer process

2. Imterchanging Signal (s) and Signal(F)

n the Consumer process

1 omly

2 only

Weither 1 nor 2

Both | und 2

For cach of the four processes Py, s, I

and Py, the total size in kilobytes (KH) and

the number of segments are given below.

6 T

o

Process | Total size | Number of
___|(nKB) | segments
Py 195 4
Py 254 5
Py 45 3
Py 364 ]

The page size is 1 kB. The size of an entry
in the page table s 4 bvtes. The size of an
entry in the sepment table 1 8 bytes. The
maxmmum size of a4 segment 1 256 KB,
The pagng method for  memory
management uses two-level paging, and its
storage overhead W P The slorage
overhead for the segmentation method s
8  The siorage overhead for the
segmenttion and paging method is T,
What 15 the relation among the overhoads
tor the different methods of memory
management in the concurrent eXection

of the above four processes!
4 Ps5<T
b. 8<P=-T
g ScT=p

7.

9ol 14
d TSP
The want and signal operalions ol a
menor  are  implemented  nsing
semuphores as follows. In the following.
% 15 a condition varible,
mutex 15 a semaphore mitialized 1o 1,
% sem 15 4 semaphore initfalized to 0,
% eount s the minnber ol processes wailing
on semaphore xX_senz . initially 0.
next is a semaphore mitialized 10 0,
next count s the number of processes
waiting on semaphore next, imtially {3,
The body of each procedure that 1s visible
outside the monitor is replaced with the
fallowmg:

' P(mutex);

| 1 |

| body of procedure

[E o
if{mn,_cnuu.r:-m!

Vinext)
else

| V(mutex),

Each occurrence of x wait is replaced with
the tfollowing;
oo =2 oo 4 1
W {nenst_sount > 0y
Vimess)
elae:
Vimatez),

E_round = 3_poeed - |2
Each occurrence of xsignal is replaced
with the followng:
T‘ o comer > 0)
o _coned = nexI_cowd 4 1]

Maca
' e e Cowed = | 2

For correct implementation ol [he monitor,
staternents By and E; are, respectively,

d Px_sem), Vinext)

b. V(next). P(x sem)

e Plnext), Vix sem)

d P(x gem), Vix sem)

A software program consists of two
modules My mnd Ms that can {m]
independently, bul never simultaneoushy.
The program is considered to have Failed il
any of these modules fads. Both the
modules  are  Crepairable” and so  the

—EL
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program slans working agnin as soon s
the repair 15 done Assuwme tha the mean
fime 10 falure (MTTFEyof M, is T, with a &l
mean tune 1o repair (MTTRI of Ry, The
MTTF of M; is T: with an MTTR of R-
Whot 1x the avmlability of the overall
program piven thar the fulure and repair
times are all esponennally  distrbuted
random varmbles?
7
LR+ LR

5 N
LR« LA, 62
LT,
Ly =1 + R
oy
T » TR 2 15,

Consider  the Ffollowinp  straciure ol
diagram, The boxes have function nomes
embedded in them, while the variables are
indicated along the ares

Given below are o set of stitements
relevant 1o the above dingram

F3 and F6 can be in ihe samie module

I
2. Famnd Fo can be in e spune module
3 A4 1= both an output and & control
vartable 63
4. It s incomect 1o pass Al ps dam and

ue 11 % a control vanable.
Which combination of these siatements is
FRUE®
a 3andd
b |andd
c ZandAd
d 1L.2.and4d
Consider a relaton B with five atmbutes
V., W X ¥ snd Z The followmg
functional dependencies hold VY - W,
WX = Z. and Y -+ V. Which of the
following 1= a candidate key for R?
a VXZ
B VXY

1ir of k4
c VWXY
d VWXYZ
In o darabase file struchire, the search key
field s 9 waes long. the Dlock siee 18 512
bvies, a record poumter 1s 7 byvites and a
block ponter 15 6 bytes The larpest9
passible order of a non-leal” node n a B
ez implementing this file structure 15
a 23
B 24
e 34
d dd
Consider the
deseribing
umyersity

b T Tl Ih-ru-tl‘. o i M‘M:':r

e BUEHERET Cauias iLis .

=1 KTELINT Cmirwm rdesr 19 TRACCCRES Trstrastis TONEF § ISFLIED>
| ELEmET Titlw | PRCDMTAL

| ELERIT el |EEEATALS

| ATTLIFT Poul Scoes COATA WRERRTAES

| ELEHEST Prwl EMFTYs

I ATTLTET penif e I3 SRR Taadbus (IHES FINFLIND:

What s tetirmed by the followmg X
Query?

lec fams = //@Scorae

for Sc in /Univy/Courss|Eval]

1st Sca 1= Sc/Eval/@Scorm

wherea minisce) > avglGas)

recurn §$c

& The professor with the lowest edurse

following XML DTD
donrse mformation im0 G

evaluation

b Professom who have all then course
evaluations  above the  umversily
avernge

o The course with the lowest evaluabon

d  Courses with all evaluntions nbove the
umvVersity avernge

A router uses the following routing table

Drentinmrion Mank Imerface

144 1600 | 34529500 | eth0 |
14416640 255.255.224.0 el
18416600 2532952550 e
14416 6864 | 355285 765204 | exhd

A packet beanmpg a desnmaton wddress
1441668 117 amives at the router. On
which inlerface will il be forwarded”

eth(
eih
ethZ
erh3

-




65,

67

Suppose that it takes | unil of tme to
transmit a packet (of fixed size) on a
communication link. The link laver uses a
window [low control protocol with a2
window size of N packets, Fach packet
causes an ack or a nak 0 be generated hy
the recever. and ackInak transmission
times are negligible. Fuither, the round trip
time on the hnk is equal to N umis.
Consider tme + = N, I only acks have
been received tll time i (no naks), then the
goodput evaluated at the transmitler at
fime 1 (in packets per unit time) 15

n. 1=Ni

b. (N +1)
& i
d 1= El'-"—‘”

In the 48'SH encoding scheme, every 4
bits of data are encoded in a S5-bil
codeword. It is required that the
codewords have al most 1 leading and at
most | tratling zero, How many such
codewords are possible?

a4

b. 16

e 1B

d. 20

A router has two  full-duplex Tthernet
interfaces cach operating at 100 Mbs
Ethernet frames are at [cast 84 bytes long
(meluding the Preamble and the Inter-
Packet-Gap). The maximum  packel
processing time st the router for wire
speed forwarding to be possible is (in
micr-seconds)

a. .01

b. 3.36

e 672

d 8

A link of capacity 100 Mbps is carrving
taffic from a oumber of sources. BEach
source generates an on-ofl tratfic stream;
when the source s on, the rate of traffic s
10 Mbps. and when the source is off, the
rate of traffic is zero, The duty cycle.
which is the ratio of on-lime to off-ume, is
1:2. When there is no buffer at the link, the
minitum number of sources that can be
multiplexed on the link so that link
capacity 18 not wasted and no data loss
oeeurs is 5¢. Assuming that all sources are
syvichronized and that the link is provided

68,

10

ol 14
with a large buffer, the maximum number
of sources that can be multiplexed so that
ni data loss oceurs i Ss. The values ol 8,
and S: are, respectively,

i 10 and 30

b. 12 and 25

e 5and 33

d. 15and 22

On a wirgless link. the probability of

packet emor s 0.2 A stop<nd-wail

protocol s used 1o transler data across the

Iink. The channel condition is assumed 1o

be mdependent from transmission (o

transmission. What 1s the average number

of transmission attempts required  to

(ransfer 100 packets?

a 100

b. 125

c. 150

d. 200

A program on machine X attempts to open

a UDP connection to port 5376 on a

machme Y, and a TCP connection to port

8632 on machine Z. However. there are no

applications listening at the corresponding

poris on Y and Z. An TCMP Port

Unreachable error will be generated by

Y but not 7,

Zbutnot Y

Neither Y nor /

Both Y and 2

subnetted Class B network has the

following broadcast address:

144.16.95.255. T1s subnet mask

a. isnecessarly 255.255.224.0

b. is necessanly 235.255.240.0

e is necessarily 255.255.248.0

d. could be any one of 2552552240,
255.255.240.0, 255.255.248.0

=

» &0

Common Dein far Ceastions (71 - T3)

An array M of i distinet integers s mierpreted as a
complete binary tree. The index of the first
element of the array is (0.

7L

The index of the parent of element XJi}, 1
=01
a |12

b [(-1)/2]




e [112]
d [ir2]-1

72.  1f onlv the root node does not satisty the
heap property, the algonthm to conver the
complete bmary tree mito a heap has the
best asy mptotic time complexity of
a. Oin}
b Oflogn)
¢, Onlogn)
d. Ofn log log n)

73 Il the root node is at level (0, the level of
element X [il i=0, 18

. |log, 7|
b [log,(i+1)]
c L]ng: {F+I]J
d. [log, 1]

Common Data for Questions (74 & TS

Comsider the following program module:
void swap(floac* Al, floac*® AZ)
{
float temp:
1E(*Al == *AZ) return:
temp = *Al;
*hl = “AJ:
. *M2 = tewp
Toturn;
i
74 The progrum volume [or the above module
using Halstead's method 1s
a. &b
b 63
¢, 6h
d 64
75 The program effort for the ubove module
wstng Halstead s method is
Y 3 -
b 330
¢ 393
d 403

Statement for Linked Answeor
Quostion (TE and TT)

Consider the following set of linear equations;

x+3i2=9
Ix+y=10

12af 14

T6.  The value of the Frobemus norm lor the

above svstem of eguations 18

a 075

b 0.5

[T 8-

d 20
T77.  What can be said about the Gauss-Siedel

termtive method for solving the above set

of lnear equations?

a Itwill converge

b, Itwill diverge

c. It wall nerther converge nor diverge

d. 1t 1s nol applicable

Statemant for Linked Answer
Question (78 and T8)

A pipelined processor uses a 4-stage instruction
pipeline with the following stages: Instruction
felch (IF). Instruction decode (11), Execute (EX) ||
and Write back (WEB ), The anthmetic operations
as well as the load and store operations are camed
out in the EX stage. The sequence of mstructions I
commesponding o the staiememt X = (8 - RY
(P+Q)¥T 1s given below. The values of variables
P. Q. R. S and T are available in the registers RO,
RI. R2, R3 and R4 respectively. before the
execution of the mstruction sequence

ADD R5RORI (RS~ RO+RI

MUL R6.R2ZRS iRG+—R2*RS

Sup R5,R3,R6 ;RS—RI-RG6

5144 R6,R5, R4 RH—R5/R4

STORE R6, X i K—RG

T8 The number of Read-Alles=-Wnte (RAW)
dependencies, Wnte-Afler-Read (WAR)
dependencies, and  Wnie-After-Wnite
(WAW) dependencies in the sequence of
mstructions arc, respectively.

a 224
b 323
¢ 422
d 332

79, The IF, ID and WB stages take | clock
cvcle each. The EX stage takes | clock
cvele esch for the ADD, SUB and STORE
operations, and 3 clock eveles ench for
MUL and DIV operations. Operund
forwarding from the EX stage 1o the D
stage 15 used. The number of clock cycles




required to complete the sequence of
instruclions is

a1
b 12
e, 14
d. 16

Stetement for Linked Answoer
Quostion (80 and 81)
Let L bhe a regular language. Consider the
congtruchions on [, below;

1y repreat(L)={ww|wel}

(I)y  prefis(L)={u(3v:uvell

(Im  suffie(L)={v\3u wvel]

(V) half (L )= ju| v r|=|u{mm’quL}

Bl Which ol the constructions could lead 1o u
non-regular language?
4, Bothland IV
b Cmly |
e Omly IV
d. Both I and 111
81 Which choice of L is best suited to support
your answer above'!
8 (ath}*
b s. a. b, bab)
e, (ah)®

d: ‘ﬂ"b" IHEU}
Statement for Linked Answer
Guestion (B2 and 83)

A soltware project has four phuses P1, P2, P3 and
P4, Of these phases. Pt is the first one and needs
o be completed before any other phase can
commence, Phases P2 and P3 ean be executed in
paraliel Phase P4 cannot commence until both P2
and PS are completed The optimstic, most likely.
and pessimistic estimates of the phase completion
tmes n days, for P1, P2, P3 and P4 are,
respectively, (11, 15, 25), (7. 8. 15). (8.9.22), and
(3. 8, 19).
%2 The entical path for the above project and

the slack of P2 are. respectively.

a, Pl1-P2-P4. | day

h. P1-P3-P4_1 day

¢ P1-P3-P4_2 days

d. Pl-P2-P4. 2 davs

I %of 14
83 The costs {in Rupees per day ) of crashing
the expected phase completon times for
{he four phases. respectively, are 100,
2000, 50, und OO, Assmme that the
expected phase completon times of the
phases cannot be crashed below their
fespective most likely completion times.
The mummum and (he maximum amounty
tin Rupees) thal can be spent on crashing
s that ALL paths are cntical are,
respectively.,
w10 and 1600
b 100 and 1200
¢ 150 and 12(x)
d. 200 and 200%)

Statement for Linked Answer
Question (82 and 83)
Consider a database with three relation instances
shown below. The primary keys for the Drivers
and Cars relation are did and cid respectively and
the records are stored 1 ascending order of these
primary kevs as given in the tables, No indexing 18

available m the datnbase,
D: Drvers relation

drdd chiamne rutinng | age
22 | Karthikeyan 7 25
29 Salman I 33
3l Bons B 55
32 Amoldi 8 23
58 | Schumacher | 10 a5
64 Sachin T a5
Ti Senna 10 i
74 Sachin 9 235 |
85 Rahul 1 5 1
03 Ralph 3 53
R: Reserves relation
aied cid day
i 101 10/ 10006
i 142 10/ 10/06
22 103 B/ 10406
22 104 TO06
L] 102 L0/ 106
il 103 6/ 106
il 104 L2106
Bl 101 5906
64 102 B/9/06
4 10 09/06




C: Cars relation
vid crante color
101 | Renault blue
102 | Renault red
103 | Ferman green
104 | Jaguar red
B4 What 1s the output of the following SQL

83

query?

select O dname
from Drivers D
where C.did in i

o

d

- lear ®odld

from Caze C, Esserwas B

whars N.cid = Coold and C.oolor = ‘tesd®
Antarssce

salact 8.¢la

from Caxs ©, Ressrves &

.“l!.ﬂ = C.oid apd C.color = “gresm’
Karthikeyan. Bons
Sachin, Salman
Farthikeyan, Boris, Sachin

Schumacher. Senna

Let 1 be the number of comparisons
performed when the above SQL query 1s
optimally executed If linear search is used
to locate a tuple in a relation using primary
key, then ii lies in the range

a 3640

b 44-48

¢, B-64

d

100-104

14 0f14






