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ONE MARKS QUESTIONS (1-30)

What does the [ollowing C-statement

declare?

ik  {Taf) o iEnk 2003

4. A flunction that takes an integer pointer
as argument and retums an integer

b A function that takes an integer as

argument and returns an integer pointer

A ponter to a [unction thatr takes an

integer pomter as argument and returns

an integer

d A function that takes an integer pointer
as argument and relums a function
pomnter

An Abstract Data Tvpe (ADT) 15,

A same s an absiract class

b a data tvpe that cannol be instantiated

¢ a data wpe for which only the
operations defined on it can be used.
bul none else

d all of the above

A common property of logic programming
languages and functional languages 15

a  both are procedural languages
b both are based on d-caleulus
€. hoth are declarative

d both use Hom-clauses

3

Which one of the following are essential
features of an object-onented

programming language”

i1} Abstraction and encapsulation

(i) Stnctly -ty pedness

{ui) Ty pe-sale property coupled with sub-
type rule

(iv)Polymorphism in the presence of
inherniance

a. (1) and (1) only
b, 1) and (v} only
c. (i) (i) and (1v) only
d (1), (iii) and (iv) only

&

.
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A program P reads in 500 integers in the
range |0, 100] representing the scores of
500 students, It then prints the [requency
of each score above 50, What would be the
best way for P to store the frequencies”

a. Anarray of 50 numbers

b Anarray of 1(1) numbers
¢, Anarray of 500 numbers
d

. A dynanucally allocated array of 550
numbers

An undirected graph G has n nodes. lts
adjacency mainx 15 given by an n x n
square matnx whose (1) diagonal elements
are s, and (1) non-diagonal elements are
1 ’s. Which one ol the following 1s TRUE?

a  Graph C has no minimum spanning
tree (MST)

b Graph G has a umque MST of cost n-1

¢ Graph G has muoluple distmet MSTs.
each of cost n-1

d  Graph G has multiple spanning trees of
differant cosls

The time complexity of computing the
transitive closure of a binary relation on a
sel of n elemenis is known 1o bel

a. Oin)

b Ofnlogn)

& (}{nm:h

d Ofn')

Let A, B and € be non-empty sets and lel
X=(A-B)-CandY=(A-C)-(B-C)
Which cne ol the following 1s TRUE?

a X=Y

b, XY

e YeX

d None of these

The lollowing Is the Hasse diagram of the
poset |{a, & c ci e}, < |
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The posel 15:
a. nol o lattice
b. a lattice but not a distnbunve lathice

¢ o distributive lattice bul not a Boolean
algebra

il. a Boolean algebra

Let G be o simple connected planar graph
with 13 vertices and 19 edges. Then, the
number of fuces m the planar embedding
ol the praph is:

a 6

h B

c 9

d 13

Let G be o sumple graph with 20 vertices
and 100 edges. The size of (he minmum
vertex cover of G is 8 Then, the size of
the masimum independent set of G 15

T

h. &

& Tess fhan B

d. Maore than 12

Let [x) be the continuous probability
density lnetion of g rindom variable X,
The probability that a < X < b, s

a f(h-a)
b f(b)-S(a)
&, I:J'{it:ldr

d [ (e)ate

The set (1,2, 4,7, 8 11, 13, 14} 154
group under multiplicaion modulo 15
e inverses of 4 und 7 are respectively-

g Fand 13
b 2uand 11
¢ Aand 13
i Sandi4

14

15

I't:

.
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The grammar A — A A | (A) | £ 18 nol
suitable for predichve-parsing because the
graminar 15

ambiguous

lef-recursive

right-recursive
. an operalor-gramimar
Consider the following circul.
X

-

= r

Zz

Which one of the following 1s TRUT?
a. [is mdependent of X

b 115 mdependent of V

c. {is mdependent of Z

d Noneol X. Y, 2 is redundant

The range of miegers that can be

represented by an 1 bit 2°s complement

number system 15

a. -2 w@™-n

b <2"-1)t02°7-1)

g <22

A 2" vy

The hexadectmal representation of 637 15

8. 1AF

b. D78

c. DT

d 32F

The switchmg expression comesponding 1o

fAB C.DY=X(1.4.59,11.12) s

a BCTDY +A'CD+ARD

b. ABC'+ACD+BCD

e, ACD'+ABC"+AC'D

d. A BD+ACIY + BCD

Which one of the following is true for a

CPU havirg a single inlerrupt request line

and u single interrupt grant line?

A Neither vectored mterrupt nor multiple
mterruphing devices are possible

b Vectored imterrupts are nol possible but
multple ioterrupting  deviees  are
possible
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Vectored nterrupts  and  multiple
mterrupting devices are both possible
d. Vectored interrupt 13 possible bt
multiple interrupting devices are nol
possible

T

Normally user programs are prevented

from handling 1O directly by LO

instructions in them. For CPUs having

exphest VO mstructions. such |0

protection is ensured by having the 1O

instructions privileged. In a CPU with

memuory mapped L0, there s no explicit

1) mstruction. Which one of the

following s true for a CPL' with memory

mapped LO?

a, 1O protection s ensured by operating
system routine(s)

b. 10 protection 15 ensured by a
hardware trap

¢ L0 protection is ensured during system
configuration

o 1O protection is not possible.

What is the swap space i the disk used
tor?

a. Saving temporary himl pages

b. Saving process data

. Sloring the super-block

i Storing device drivers

Increasing the RAM of a computer
typically improves performance because

a. Virlual memory increases

b. Larger RAMSs are faster

¢. Fower page faults ocour

d. Fewer segmentation faulls occor

Packets of the same session may be rouled
through different paths in.

. TCP, but not LTDP

b. TCP and UDP

¢ UDP, but not TCP

. Wether TCP. nor UDP

The address resolution protocol (ARP) is
used for:

a. Finding the [P address from the DNS
b. Finding the [P address of the default
gateway

¢ Finding the [P address that comesponds
o a MAC address

25,
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d Finding the MAC address that
corresponds Lo an [P address

The maximum window size for data
transmission using the selective reject
protocel  with n-bil fame sequence
numbers 15!
a. 2°
b, 2*

e 2

d. 111-1

In a network of LANs comnected by
bridges. packets are sent from one LAN 1o
another through intermediate  bridges.
Simce more than one path may exist
between two LANs, packets may have o
be routed through multiple bridges, Why is
the spannmg tree algonthm used for
bridge-routing?

a. For shoriest path routing between
LANs

For avoiding loops in the routing paths
For fault tolerance

d. For mnimizing collisions

An orgamzabion has a class B network and
wishes to form subnets Tor 64 departments,
The subnet mask would be;

4, 253.2550.0

b. 255.255.64.0
¢ 255.255.128.0
d. 255:255.252.0

Which one of the following s a key factor

for prefemring B'-trees 1o binary search

irees lor mndexing database relations!

a. Database relations have a large number
ul records

b. Database relations ate sorted on the
primary key

¢ B -rees require less memory than
binary search trees

d. Data transfer from disks 15 m blocks

Which one of the following statemenis

about normal forms 18 FALSE?

4. BONF is stricter than 3NF

. Lossless, dependency-preserving
decomposition mio 3NF 15 always
possible

=

n




¢ Lossless, dependency-preserving
decomposition into BCNF is always
possible
d  Any relation with two attributes 1s in
BUNF
Let r be a relation mstance with scheme R
= (A, B. C, D). We define r, = Myulr)
and r: = [lap (r). Let s = ry * rs where *
donotes natural join, Given  that  the
decomposition for r into ry and 13 15 lossy.,
which one of the following 15 True? =
& sCr '
b. rus=r
c. TCs

d r*s=s

TWO MARKS QUESTIONS (31-80)

3L

32

Consider the following C-program:

wold foo (int n. int sum)
int k =0, {1 = 0;
if (o==0) vaturn;
k=nh%10; §=n/ 10;
aum = @om ¢ Kp
Fooii, mum);
printf |=8d,”.%);

¥

int maini)(
int & = J048. wm = 0)
foo(s. sum);
; printf(*d\a”, sum) ;
Wihat does the above program print?
B 8.4.0.2, 14
b B.4,0.2.10
e 204,814
d 20,480
Consider the followmg C-program:
double tooldouble) : /* Line 1 */

int main () 33,
ﬁlﬂhlllh. ﬂh‘

i imput da

dh = foolda)r
1

double foo(double aj
retum a;
) 36

duofl2
The above code compiled without any
errar or warning. [l Line | is deleted. (he
above code will show:

a. no compile warning or error

b. some compiler-warmmgs nol leading 1o
umintended resulis

¢, some compiler-warnings due 1o vpe-
mismatch  eventually  leading 1o
unintended results

d, commler ermors

Postorder traversal of a givéen binary
search ftree, T produces the tollowing
sequence of kevs

10, 9,23, 22, 27, 25, 15, 50, 95, 60, 40, 29

Which one of the followmg sequences of
kevs can be the result of an inorder
traversal of the tree T7

w. 9,10, 15, 22, 23, 25, 27, 29, 40, 50, 60,
93

b. 9,710, 15, 22,40, 50, 60; 95, 23, 25, 27,
29

¢ 29, 159, 10, 25, 22, 23, 27. 40, 60. 30,
5

d. 95,50, 60, 40,27, 23, 22,25, 10,9, 15,
29

A Prorty-Queve 15 implemented as a

Max-Heap. Initially, it has 5 clements. The

level-order traversal of the heap is given

below:

10, 8:5.8. 2

Two new elements “17 and “7° are inserted
i the heap m that order The level-order
traversal ol the heap aller the nsertion ol
the elemenis 1s:

a 10.8,7.53.21
b 10.8.7.2.3. 1.3
é. 10,87 1. 235
d. 16,8:7.3.2,1,.5

How many distinet brnary sedrch trees can
be ereated out of 4 distinet keys?

i 5
b 14
¢ 24
d. 42

In a complete k-arv tree. every internal
node has exactly kK children. The number
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of leaves i such o tree with n miernal
niodes 152

a, uk

b. {n-1)k -1
¢ ak-1)+ 1
. nlk-1)

Suppose Tin) = 2T(n'2) + n. T{0) = T(1) =
I

Which one of the following is FALSE?
4. Tin)= l’}{nzfl

b, Tin) = &n log n)

e Tm) = n)

i Tin) = Oin log n)

Let OWE) be an undirected graph with
positive edge weights. Dijkstra’™s single
source shortest path algorithm  can be
unplemented using the binary heap data
structure with time complesity:

a. O(VP
b. OUE+ V| log [VI)
e O{V] log V)

d. O((E] = (V1) log [V])
Suppose there are | log n [sorted hists of
| nilogn [clements  cach.  The time

complexity of producing a sorted list of all
these elements is: (Hint: Tlse a heap data
structure)

4. On log log n)
b. Binlogn)

e Ln logn)

d Qn'™

et PP Q and R be three alomic
prepositional assertions, Let K denote (P v
) -+ Rand Y denote (P -» R) v (0 »
R). Which one of the following 15 a
tautology?

8 X=¥%

h. X—=»Y

& Y—=X

d =YX

What is the first order predicate caloulus
statemient equivalent to the following?
Every teacher is liked by some student

¥ (x) [teacher(x)— Hy) [studeni(y)-—
likes (y. x)]]

42,

43,

45
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b, ¥ (x) [teacher(x) -» 2 (y) [student(y) -
hikes (y. x)]]
e 3(y)v(x) [teacher(x) » [studeni(y) -
likes (y, x))|
d. v (3)] teacher(x)
-slikes (v. x)]]
Lei R and 5 be any two equivalence
relations on 4 non-emply set A. Which one
of the following statements s TRUE?
a. RUS, RS arc both equivalence
relations
b. RS is an equivalence relation

Ay) [student(y)

e RS is an equivalence relation
d. Neither RS nor R 8§ i an
cquivalence relation

Let £ B+C and g A »B be two functions
and & h = f o g Given that h 15 an onto
function which vne of the following is
TRUE?

a, Tand & should both be onto functions
k. fshould be onto but g need not be onto
e g should be ento but { need not be onto
d. both [and & need nol be onto

What is the minimum number of ordercd
pairs of non-negative numbers that should

be chosen 10 ensure that there are two pairs
i3, b)and (e, d) in the chosen sel such that

arcmod3 and b~ d mod 3
a 4
b. 6
e 16
d. 24

Consider three decision problems Py Pa
and Py. Tt is known that Py 1s decidable and
P; 15 undecidable. Which one of the
following s TRUE?

i, Piis decadable if Py is reducible to P
b. 1y is undecidable if Ps is reducible toPs

e, s i undecidable if Pa 18 reducible to
P

d. Pyis decidable if Py s reducible to Py ©
complement

Consider the set H of all 3 £ 3 matrices of

the type
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= Sy

o
0
00
where a. b, ¢, d. e und fare real numbers

and abe = O Under the matrix
multiplication operation, the set 1 is:

¢
d
3

4. agroup
b, u monoid but not o group

¢. o sermgroup but not a monod
'i.l1 ]ll:;!fhi:l'ﬂ RIOUP THr & scangroup

Which one of the following graphs is NO'T
planar?

K
R
%

Gy

"W

G

(2

G3

. G4

Consider  the  following  system  of
equations in three real variables %, x; and
X1

2% —x3 = 3xa =

I 2 v Iy =2

X PR =3

Tlus system ol cyuations has

a. no solution

b a unique solution

¢ more than one but & finite number of
solutions

e 6 T8

49,
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d. an mfimte number ol solutions

What are the eivenvalue of the following 2
x 2 matrix™

2 =1

4 5
a, =1 and |
b. Tand6
g Z2and 3
d. 4 and-]
Let  Gix) = TR =
S g(i)¥. where| x| <1. What is g(i)?

i=i
a |
b ]
e 0|l
d. 2
. S
Hox I* has 2 red balls and 3 blue balls and
box € has 3 red balls and 1 blue ball. A
ball 1s selected as tollows: (1) select a box
(1) choose a ball from the selected box
such that each ball in the box is equally
likelv to be chosen. The probabilities of
selecting boxes P and Q) are 1'3 and 273
respectively, Given that a ball selected in
the above process is a red ball, the
probability that it came from the box P is:
a /19
b, 319
¢ 29
d. 19/30
A rmandom bit siring of length n is
construcled by lossing a fair comn n bimes
and seting o bt o 0 or | depending on
outcomes head and tail, respectuvely. The

probability  that  two  such  randomly
generuted strings are pot identical 15

a 172

b. 1-I/n

o Ll

d 1-1/2°

Consider the machine M:
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The language mcugmzed by M s

a {wela bl” levery a in wos followed
by exactly two b's|

b fwel a bl every ain wis followed
by ar least two b's}

¢ |w = ja b’ w contains the substring
“abb’)

d {wela b)'| w does not contam “aa’ as
a substring |

Let Ny and N, denote the classes of
languages accepted by non-deterministic
finite  muomata and  non-deterministic
push-down automata. respectively. Let Dy
and Dy denote the classes of languapes
accepted by determimstic finite aulomata
and determimistic  push-down automata,
respectively. Which one of the following 1s
TRUE?

a Dyc Nrand Dy Ny

b. Dyc Neand Dy, = Ny

[ o) Dl'= NIM'III Drt' N!

d D}' _J Nrﬂl’ld D|'| = Np

Consider the languages

Ly= {a"b"%™ « n,m> 0} and Ly~ {a"h"¢"
+n, m = 0} Which one of the following
statements 1s FALSE?

. LyLs s acontext-free langunge

b Lyobs is a context-free language

¢ L, and L; are contexi-free languages
d Lyl is o context sensitive language

Let Ly be a recursive language, and lel L

be a4 recursively enumerable but no

recursive language. Which one of the

following is TRUE?

& }:Is recursive und E 1s recursively
enumerahle

b I, is recursive and [, is not
recursively enumerable

E and Tare recursively enumerable

d Eis recursively enumerable and I is
recursive

57

58

59

6l
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Consider the languages:

L, = {ww' [wel0.1))

Ly = fekw” |we [{I,l]']-., whein # is a special symbol
L={wwiveion’]

Which one of the following is TRUE"

o Lyisadetermimistic CFL

b L:isa deterministic CFL

e Ls;isa CFL, but nol a deterministic

CFL
d. L:isadetermimistic CFL

Consider the following two problems on
undirected graphs:

@2 Chven GV, E), does G have an
independent set of size |V|-4?

B - Given GIVE), does G have an
independent set of size 57

Which one of the following is TRUE?
a oisin Pand B is NPcomplete

b s NP-complete and L isin P

¢ Both a and 3 are NP-complete

d Botho and farein P

Consider the grammar
E—-E-n/Exnin

For u senténce n 1 0 x n, the handles in the
right-sentential form of the reduction are:

a nEtnandE+nxn

b nEtnand E+rExn

c n,ptnandn+nxn

d nE+nand Exn
Consider the grammar:

S —»(8)a

Let the number of states in SLR(1), LR{1)
and LALR(1) parsers for the grommar be
g, n; and ny respectively  The following
relationship holds good:

2 m<sha<ng

b W=t <ha

C Mi=N:"M

d ni=f:=hy

Consider line number 3 of the following
C-program,

Int main{i{ /* Liom 1 *¢
sz I, By flu-l".f
i/ Line 3 =

Ih““lﬂ]l
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TIdentify the compiler’s responss about this
line while erenting the object-module:

& No compilation error

b Only o lexical error

¢ Only syntactic grrors

di Both lexical and syntactic errors
Conssder the fallowing circmt imvolving o
positive edge triggered D FR

A
D ——0
—y

==

Consider the following tinmng diagram.
Let A represent the logic level on the hne

A in the i-th clock peniod.
e 4 L& # oy 3
oy camms, ;
' H

Let A° represent the complement of A.
The correct output sequence on Y over the
clock periads 1 throogh 5 s
o Ag AjA) Az Ay
b, Ao A1 Az A Ay
c. A ArAr AsAy
d A A AJALAS
The following dingram reprasents a finile
statze machine which takes as input n
binary number from the least significant
bit

a1

(]

Qo Q
Which one of the tollowing is TRUE?

. I computes I's complement of the
input number

b, It computes 2's complement of the
mput number

¢, Itincrements the mput number
d. Tt decrements the inpul number
Consider the following cirouit:

63,
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o

el
The flip-flops are positive edge nggered
D FFs. Each staie is designated as o two
bit string Qo Lt the imtial state be OO0
The slale transitton sequence 15

4,
w=>11->0
la.
m-—:rl
B
02> 10201>11
“'«.____._.--"'|
d.

Consider a three word machine instruction
ADD  A|RO] @B

The first operand (destnation) A(ROJI”
uses indexed addressing mode with RU as
the index register. The second operand
(source) “@B” uses indirect addressing
mode. A and B are memory addresses
residing at the second and the third words.
respectively. The firt word of the
upstruction spaeiligs the opeode the indax
register designation and the source and
destination addressing  modes.  During
execution of ADD mstruction, the two
operands are added and stored i the
destination (first operand ),

The number of memory cycles needed
during the execution ovele of the
instruction is:

a 3

b 4

& 5

d

Match each of the igh level langunge
statements given on the left hand side with
the most natural addressing mode from
{hose listed on the nght hand sids,

L. A[l] = BlJ}):

=
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2 while (*Ar+);

3. mttemp = *x:

(#) Indirect addressing

() Indexed addressing

(e} Autoinerement

8, (L) (2b). (3.a)

b. (L) (2e) (3.b)

¢ (1.h), 2k (2a)

d. (1 &) (2b) (3.0)

Consider o direct mapped cache of size 32
KB with block sze 32 bytes. The CPU
senerates 32 bit addresses. The number off
bits needed for cache mdexing and the
number of tag bits are respectively!

a 10,17

b. 10,22

a 15:17

g 517

A 5 stage pipelined CPL has the followng
sequence of slages:

IF - Imstruction feteh from  mstroction
memory,

RD - Instruction decode and register read.
LX - Exeoute: ALU operation for data and
address computation.

MA - Data memory sccess — for wrile
access, the register read al RID stage s
used,

WB - Register write back.

Consider the following  sequence of
mstruchions;

Ii:L RO, locl; RO <= Mlocl]

I: A RO,RO ; RO<=RO+RO

IS RLRO; R2<=R1-RO

Let cach stage take one clock eycle.

What 15 the number of clock cyeles taken
o complete the above sequence ol
instructions starting from the fetch of 1?

8

10

12

13

A deviee with data iansler rale 10 KBR/see
% connected 1o u CPU, Data is transferred
bvte-wise. Let the intermupl overhead be 4
usee. The byte transfer time between the

& & T8

7.
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device mterface register and CPU or
memory is negligible. What s the
minimum performance gain of operating
the device under mterrupt mode over
operating it under program controlled
mode?
iy 15
hl 2—5
e 35
d 45

Consider a disk drive with the Following
specifications!

16 surfaces, S12  tracks/swiace, 512
sectors track. 1EKB/scclor rotation speed
3000 rpm. The disk is operated in cycle
stealing mode whereby whenever one 4
bvte word 1 ready it 15 sent to memory;
similarly, for wrtmg, the disk interface
reads 4 4 byte word from the memory m
each DMA eyele. Memory eyele time is 40
nsee. The masimum percentage of time
that the CPU7 pets blocked durmg DMA
upemim 18

.10

a
b 25
e #0
d. 50

Soppose o processes, Py P, share m
identical resource wnits. which can be
reserved and released one al a time. The
maximum resource requirement of process
P, s 8 where 4, © 0. Which one of the
following 18 a sufficient condition for
ensuing that deadlock does not occur?

n Yix<m

b. Yia <m

e E'x, <(nitn)

d gsl <(m%n)

Consider the following code fragment:

12 (forx() == 0}

{ s ss85; princd (s, 8d\n-, =, &8l )
slse | o= o-5; printf|“wd, wd\n", &. ;)
Lt wy be the values printed by the parent
process, and .y be the values printed by
the child process. Which one of the
followmg s TRUE!
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u=x+i0andv=y
u=x+1ladv=y
u=10-xandy =y
d u=l0=xadvzy
In a packet swilching network, packets are
routed from source to destination along a
single path having two intenmediate nodes.
If the message size 15 24 hytes and each

packet contains a header of 3 bytes. then
the optimum packet size 1s:

B 4
h o
g T
d v

Suppose the round trp propaganon delay
for a 10 Mbps Ethernet having 48-bit
ramming signal is 46.4 its. The minioum
frame size s

94

416

464

d. 512

Let E; and Es be two entibes in an EIR
diggram  with  simple  single-valned
altributes, R, and R, are two relationships
between E; and E., where R; is one-fo-
many and R: is many-to-many. R, and R,
do not have mmy attributes of ther own.
What is the munimum monmber of tables
requirted 1o represent this situation m the
relational model?

£ o

Ll

n =49

b, 3
z o
d 5

The following table has two attribufes A
and C where A is the prmary key and C 15
the foreign key referencing A with on-
delete cascade.

i

-

=

ofe el

4.|..iu|..
|

77

T8,
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The set of all tples that must be
addinonally deleted to preserve referential
integrity when the tuple (2.4) is deleted 1s:
a. (34)and (6.4)
b. (5.2)and(7.2)
e (32).(7.2)and (9,5)
d (34) (4.3) and (6.4)
The relation hook(ttle, price) contains the
titles and prices of different books.
Assummg that no two books have the
same price, what does the following SOL
query list?
select title
from book 45 B
where (seléct count(*)
from book as T
where T.price > B.poce) < §

a. Titles of the four most expensive
books

b. Title of the fifth most inexpensive
book

c.  Title of the fifth most expensive book
d. Titles of the five most expensive hooks

Consider a relation scheme R = (A, B. C,
D, E. H) on which (he followmg lunctional
dependencies hold: (A—B. BC—D, E»C
C. DA | what are the candidate keys of
R?

& AFE BE

b. AE, BE.DE

¢ AEH. BEE, BCH

d. AEH, BEH, DEH

Commaon Dab for Questions 79, 80
Consider the following data path of o CPLI

P
L ok ]

—_

The ALL, the bus and all the registers in the data
path are of identical size. All operations including
ncrementation of the PC and the GPRs are 1o be
carded out in the ALU. Two clock cycles are
needed for memory read operation — the first one
for lpading address m the MAR and the next one




for loading data from the memory bus mto the
MOR.

T9. The instrucfion “add RO, R1™ has the
register transfer interpretation RO == RO 4
Bl The miramimm number of clock eyeles
needed for execution cycle of this
wstruction is

2

BB T
b ek

80 The mstmcton “call Rn. sub™ 15 a two
word mstmiction, Assonung that PC is
incremented dunng the fetch cycle of the
first word of the instruction. its register
transfer interpretation 1s
Rn=—=PC+1;

PC <= M|PC);

The manimum number of CPU  clock
cycles needed dunng the execution cycle
of this instruction is:

2 2

b

d

G e

Linked Answer Questions: Q. 8la io Q. B5b
cerry two marks each

Statement for Linked Answer Questions Bla &
B1hb:

Consider the following C-fanction-
double foo (int n)(

ipe iy
double sum

if (memD) return 1.0:
olse |
sum = 0.0;
for (i=0; iwng Le+)
o 4= Epall) s
Ieturn sum;
3 |

g1 (a) The space complexity of the above
fanction 18;
a. (y1)
b, Om)
e Onl)

1 of 13
i Ofn™
81.  (b) Suppose we modify the above function
foo ( ) and store the valoes of foo (i), 0 ==
I < n, a¢ and when they are computed

With  this  modification, the time
complexity for fimetion foo [ ) s
gignficanlly  reduced.  The  space
complexity of the modified fimehion would
be:

a Q1)

b. Ofn)

¢ Ofn’)

d. Ofnl)

Statement for Linked Answer Questions 82a &
B2b:

Let % and r he two vertices in a undivected graph
G = (V, 8) having distinet positive edge weights,
Let | X, 15 be a partition of V such that & = X and
I & Y Consider the edge & having the minimum
weight amongst all those edges that have one
vertex mn X and one vertex m Y

82.  (a) The edge e must definitely belong to:
.

b, the minimum weghted spanning tree
of C

¢ the weighted shortest path from stot
d. each path from s to t
e. the weighted longest path from & to t

82, (h) Let the weghl of an e edge e denote
the congestion on that edge. The
congestion on a path 1s defined to be the
maximom of the congestiong on the edges
of the path. We wish to find the path from
g to t having munimum congestion, Wiach
one of the following paths iz always such a
path of miniminn congestion?

a. a path from s to t mn the minimmm
werght spacing tree
a weighted shorted path from & to t

e, an Enler walk from s tot

d.  Hamiltonian path from & to |

Statewent for Linked Answer Ouestions 83a &
83b:




Consider (he following expression grammar  The
semantic rules for expression evaluation are stated
next to each grammar production.

E =+ mumbar E vl = numbar, val
|EWE Eval= E®val + EMval
|E¥E E™val = E®val % E™.val

- B3 (a) The above grammar and the semantic

fules are led to a vace tool (which is an,

LALRI1) parser generator) (or parsing and

cvaluating arithmetic expressions. Which

one of the following 15 true aboul the

action of vace for the given prammar?

a. It deteets recursion and chminates
recirsion

b It detects reducesreduce conflict, and
resolyes

¢ It detects shift -reduce confhiet, and
resalves the conflict in favor of a shufi
over a reduce action

d 1t detects shifi-reduce conflict, and
resplyes the conflict in fwor ol a
reduce over o shilt action

83 (b) Assume the conficts m Part (a) of this
question arc resolved and an LALR( 1)
parser 1s generated for parsing anthmetic
cxpressions as per the given grammar,
Consider an expression 3 x 2 + |, What
precedence and  associalivity  propertics
does nol gencrated parser realize”

a. Equal precedence and left
asspciativity. expression 18 evaluated
lo7

b. Equal precedence and  right

asspciativity  expression s evaluated
oY

¢ Precedence of *X is higher than thal of
‘“+7 and both operators are  left

associative, expression s evaluated
o7

d  Precedence of *+" is higher than that of
®. and both operators are el

associalive; expression is evaluated 1o
L+

Statement for Linked Answer Questions 84a &
84h:

We are given 9 tasks Ti. Ts, .. Ty The execution
of the cach task required one wmt of tme. We can
execute one task as a time, Eoch task T, has a

120f12
profit P, and a deadlme d; Profit Py is camned il the
task is completed before the end of the d™ wnit of
lime

Task T [T |0 [T 17 17 |7 | Ta | Ts
Tl u_ﬂ;:uua' is 135
Deadline |7 |2 |5 (3 |% (5 |2 f7 13

¥4 (a) Are all tasks completed in the schedule
that gives maxzmum profit?
a All tasks are completed
h. Ty and Ty are left out
[ and Ty are left out
d. Ty and Teare Jef out
#4. (b) What is the maximum profit earmed?

a 147
b. 163
c 167
d 175

Statement for Linked Answer Questions 850 &
85h:

Consider the followmg Noatng poimt format

15 14 BT [
|| | |
Y N\
Signm bt Excess-64 Mz
Expemnent

Manlissa 15 a pure [raction m sign-magnitude
form.

#5.  (a) The decimal number 0.239 x 2" has
the following hexadecimal representation
(without normalization and rounding ofT):
a (D24
b. 0D4D
c. 4DUD
d 423D

85 (b) The normalized representauon for the
above format 15 specificd as follows. The
mantissa has an implicit T preceding (he
binary (radix) poinl. Assume that only 0's
arc padded in while shilling a field.

The normalized representalion of the
above number (0,239 % 2% is:

a  UA20
b 1134
¢ 49Di)
d 4A EN






