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B. Quick Sori

SECTION - A C. Minimum weight spanning tree
This question contains 10 subparts, each D. Connected Componenls
carrying 1 mark. Each subpart contains a List 1l
multiple choice question. Write in your answer | Greedy
book the subpart number and the letter A, B, C 2. Depth—First Search
or D corresponding 1o the most appropriate 3. Dwvnamic Programming
ANSWeEr. 4. Divide and Congquer

lal 12

i

3

(Marks: 10 = 1=10)

The probability that 1t will rain today 15
(15, The probability that it will rain
lomorrow 15 0.6 The probability that i
will rmn either today or tomorrow is 0.7,
Whal s the probability that it wall ran &
loday and tomorrow’
& 03
b 025
c. L35
d u4
The Newton—Raphson method 15 used to
find the root of the equation x* -2 = (1 If
the 1lerations are started from -1, the
nerations will
a converge io-|
b. converge 1o wﬁ
¢ converge lo-+2 2
d. not converge
The deternminant ol the matrx
6 -8 1 1

b 2 4 b
0O 0 4 8
O W 0 =}

a 1l

b -48

e D

d -24

The concatenation of two hsts 15 1 be
performed m O(1) time. Which of the

a singly linked lisi

b doubly linked list

c. circular doubly linked list

d arrav implementation of hst

The correct maiching for the [ollowing 0
TS 18

List [

A All pairs shortest paths

Codes;
A B C D

a 2 4 | 3
b 3 4 | 2
c i 4 2 |
d 4 | 2 3
Tn the following srammar
X::=X8Y/Y

Y :=Z@Y/Z

Lot wid

Which of the following is true?

a “® s left associative while 7 15
right associatiye

b. Both*®" and ‘®" are lefl associative

¢ “® 15 night associative while *@" is
left assaciative

d None of the above

Which of the following 15 essential for

converting an infix expression to the

postlis form efliciently?

a.  An operator stack

b. An operand stack

¢ An operand stack and an operator stack

d. A parse tree

A language L allows declaraion of arrays

whose sizes are not known during

compilaon. It 15 required to make

efficient use ol memory. Which one of the

following is true?

a A compiler using stalic  memory
allocation can be written for L

b A compiler cannot be written for L an
interpreter must he used

c. A compiler using dyvnamic memorny
allocaton can be written lor L

d. MNone of the above

The conditonal expansion [faciliy of

macro processors is provided 1o

a  test a condition during the execution of
the expanded program




b o expand certan model statements
depending upon  the walue of a
condition during the execution of the
expanded program

¢ 1o implement reoursion

. 1o expand cerlnin model statements
depending  upon  (he value of a
condition during the process of macro
LEPAnSION

1. Heap allocation is required for languages

I, that support recursion

2, that support dvnamic dala structures

3. that use dynamic scope rules

4. none of the above

This guestion condains 5 subpars, each
carrying 1 mark. Each subpart contains a
multiple choice question. Wrdte in your answer
hook the subpart number and the letter A, B,
C, or D corresponding to the most appropriate
ANSWET,

(5=1=5)

B It *bedelined as x* y=X ~v. It 2=
x*yv Value of v * x is
n I+
b x
e 0
d 1
12, RST 7.5 imermpl in BO8S microprocessor
executes the imterrupt service routine from
interrupt vector location
i UDOOH
h. 0075H
¢. DOACH
d. DO34H
13, Purpose of a start bit m R8232 seral
communication prolocol i
#. o synchronies receiver for receiving
every byle
b 1o synchronies receiver for receiving a
sequence of bvies
. 4 parity bit
d. 1o synchronies recaiver for receiving
the lust byte
14.  'The cormect matching for the followmg
pairs is
List |
A. DMATO
B Cache
C Interrupt 1'0)
0. Condition Code Register
List1
. High speed RAM

2ol iz

2. Disk
3. Printer
4, ALLT
Codes;
A I3 & D
n - 3 1 2
Iy, 2 1 3 4
[ 4 3 2 1
d. 2 3 4 1
15 An N-bit earry look ahead adder. where N

is a multiple of 4 employs 1Cs 74181 (4 bit
ALL') and 74182 (4 bit carry look ahead
generator),

The minimum addition time bsing the hest
wrchitediure Tor this adder ix

2 proportional to N

b, proportional to log N

¢ o constunt

d. nune of the above

This question contains 10 subparts. Each
carrying 1 mark. Each subpart contains a
multiple choice question. Write in your answer
book the subpart number and the letter A, B.
€. or D, corresponding to the most appropriate
ANSWET.

(10 = 1= 1

16,  Let (Z.%) be an algebraic structure, whera
Z 15 the set of integers and the operation *
5 defined by n*m= maximumin.m).
Which of the following statements is true
for (£.%)7
a. (£.%) s a monoid
b (27 )iz an Abelian group
e (A7) s 0 group
d  None of the ahove

17, Which of the following propositions is a
tautology?

L (pvg)—>p
b. pvig—+p)
e pyvip—=4)
d p=(iF—>q)
18,  Inthe lattice defined by the Hasse diagram
given in Fig 3.3. how many complements

does the eléement *¢” hove'!
a

o
L]




19,

21.

(=B
— el

Givenn £ = o, b). which ons of the

following sets 15 not countable?

2. Set of all strmgs over

b. Set of all languages over &

e Set of all regular languages over X

d. Set of all languages over E accepted by
Turing machines

Locality of reference implies that the page

reference being made by a process

a. will always he 1o the page used m the
previous page reference

b. s likely to be to one of the pages used
n the last few page references

¢ will always be to one of the pages
exmling in memory

d. will always lead to a page fauli

Ihe correct matching for the following

pairs is

List |

A. Disk scheduling

B. Batch processing

€. Time sharing

D. Interrupt processing

Last 1l
1. Round mobin
2. SCAN
3. LIFO
4. FIFO
Codes:
A B £ 0
& 3 4 2 1
b 4 3 2 1
© 2 4 1 3
il. 3 - 3 .
10 redirection
a. implics changing the name of a file
b can be emploved to use an existing file

as input file for a program

implics connecting 2 programs through

a pipe

& none of the above

When an inferrupt occurs, an operating

svsicm

i, ignores the interuplt

b. always changes stale of nterrupled
process to “blocked” and schedules
another process

¢ always resumes  exeewtion  of
interrupted process afler processing the
interrupl

1

24,

25,

Jol7l2
d may change state of interrupted
process 1o “blocked” and schedule
another process
Thrashing
a, teduces page 1102
b decreases the
multiprogramming
&, i:hpliua excessive page 10
d. improves the sysiem performance
Diarty bat for a page in a page table
a, hclps avoid unnccessary wriles on 4
paging device
b, helps mamntain LRLU information
e allows only read on a page
d. none of the above

degree al

This question contains 10 subparts. each
carrying 2 marks. Each subpart contains a
multiple choice question. Write in your answer
hook the subpart number and the letter A. B, C
or D corresponding to the most appropriate
ARSWET,

26.

27,

28,

(L0 x 2= 20)

What s Lhe maximum vilue of the
function [/ (x)= 25" — 2x+ 6in the mierval
[0, 217

& b6

b. 10

e 12

d 5%

Let A = (aj) be an n-rowed square matrix
and Tz be the matix oblaned hy
imterchanging the first and second rows of
the n-rowed ldentity matrix. Then Aly; i
such that its first

u row is the same as ils second row

b, row i the same a8 the second row of 4
¢, column is the same as the second

column of A
d. row is all zero
Using the forward Euler method to solve
¥t)= Flr).p(0)=Owith a step size of
h. we obtain the following values of y in
the first four iterations:
a 0AF(0)B(F(0)+ 7 (f))and

h(f ()= 1 (h)+ S (2h))
b 00,4 £(0) and 20 7 (0)+ F(R)
e OB F(0)and3 £(0)
d. 0.0, (0)+ B £10)and

B (0)= &£ (0)= hf(h)




2;

3 5

A polvoomial p(x) is such that p(0) = 5,

p(1) = 4. p2) - 9 and p3) - 20, The

minimum degree it can have is

b 2

g 3

d 4

A binary search tree contains the values 1,

2.3, 4,5 6.7, 8 The tree is traversed in
and the values are prnted out.

Which of the Iollowing sequences 1s =

vahid output?

a. S3124786

b, 53126487

o 853241678

d 53124768

Let T(n) be the function defined by

F(1)=L7{(m)=27 (| n/2])+n for

n=2. Wineh of the following siatements
i true?
a T(n)=0(n)
b, T(n)=0(n)
. T(n)=0(logn)
d. None of the above
A prionty yueue Q s used to implement a
stack S that stores characters. PUSH (Ch s
implemented as INSERT (Q. C. Ky where
K is an appropriate integer key chosen by
the implementation. POP 15 implemented
as DELETEMIN (Q). For a sequence of
operations, the keys chosen are in
i, MNon-mnereasimg order
b. Non-decreasing order
o, stnetly increasing order
d. stricily deereasing order
tiiven the following Pascal-like program
segmen|

Procedure A;

x, y *integer;

Procedure B ;
x.z:real;

edB;

35,

doll2
Procedure C ¢
i ¢ integer |
s2
ed C;

end A ;
The vanables accessible in S1 and 52 are
o xof A.y.xof B andzin S1 and

xof B, y andun 52
b. xof B, yandz in 81 and

xof B. iand z in 52
. xof B. zand vy in 51 and

x ol A, 1 and in §2
d. None of the above
The expression (a*h)* ¢ op.....
where “op’ is one of “+7, *° and -T°
(exponentation) cen bhe evaluated on a
CPL with & single register without storing
the value of (a * b) il
8 ‘op'u'tHor'®
b. *op™ s 'T 00 '™
¢ ‘op'd ‘1o’
d not possible 1o evaluate without storing
The trapezoidal method to numerically

obtain [ f(x)dx has an error E bounded
by hll_;h‘mm [ x)xelab]

where h s the width of the trapezoids. The
minimum number of trapezoids guaranieed
to ensure £ <10 in computing In 7 using

,!_-l 5.
X

i)

100

600

10,000

N

This question contains 5 subparts, each
carrying 2 marks, Each subpart contains a
multiple choice question. Write in your answer
book the subpart number and the letter A. B. C
or D corvesponding to the most appropriate

ANMEWeT.

30,

(§=2=10)

Let f{x y.2)=F+7+az be aswilching
function. Which one of the following is
vahd?

a7 15 a prme mmpheant of [




h. xis a minterm of |/

¢ X2 is an imphicant of f

do i aprime imphicant of 1.

Contents of A register afier the execution

of the followmg BO83 mucroprocessor

program is

MVT A, 55H

MV C,25H

ADD C

DAA

n TAH

h. BOH

o SOH

d. 22H

A micro instruction mio be designed to

specily

(8) none or one of the three micro
pperations of one kind and

(b}  none or uplo six micro operations
of another kind

The minmum number of bits in the micro-

nstruction 1

a9

bh. §

o 8

d. none of the above

Given ,‘fﬂ-i-},. =13)..

The value of the radix ris:

a 10

h %

.

d. 6

Consider the logie circuit shown in Fig.
5.5. The functions f;, /2 and f (i canonical
sum of products form in decimal notation)

“——----i

Alwxyz)=Z89.10

filwor v,2)=2781213 14,15
J{w.x.2)=27.9

The function /) 18

n Z9.10

b. £9

o 89

d Z8.10.15

This question  contains 10 subpurts.  each
carrying 2 marks, Each subpart contuins
| multiple choice question, Write in your answer
book the subpart number and the letter A, B, C

Fal 12

or 1) corresponding to the most appropriate
answer,

.

(10 x2=21n

A partial order = i defined on the set
ﬁn{nﬂ,, @yt . v} a5 x=a foralliand
g = y foralli.wheren = is

!
2

a
b.
c
d.

e

n

I

Let G be a graph with 100 vertices

numbered 1 1o 100, Two vertices | and j

arc adjscent ifY [i— /|=8or |i— )| =12. The

number of comnected components in G s

a 8

b. 4

o i

d. 25

The number of equivalence relations on

the set {1, 2.3.4) is

n. L5

b. 16

g 24

d 4

Which one of the following regulor

expresasions over 0. 1} denotes the set of

all strings not contaming 100 as a

substring?

a 0% 10)

b. 0%1010*

c, (*)*01*

d. 01011y

Which one of the following is not

decidable?

a. Given a turnmg machme M. a string s
and an integer k. M acoepl. s within k
sleps

b. Equivalence of two given tuming
machmes

¢. Language accepled by a siven finite
stale maching is non empty”

d, Language penerated by a context free
STAMIMAT 18 non empty

Which of the following languages over fa,

b. e} is aceepted by deterministic

pus hdown automata?

. pecw”|welab)*

b, :w' |we {a.b,e}*|
[} !a"fi‘t:" I n;‘ﬂ}
d. {w|w is a palindrome over {a. b, c})




47

Note: w5 the string obtained by
reversing "w',

An operating system contamns 3 user
processes cach requinng 2 units  of
resonree B The minimum number of units
ol R such that no deadlocks will ever anse

Lol -
£ Uh e

l:l 0
Each process P 1 = |...
follows

repeat

M s coded as

P mutex)

tontical section)

v imitilex )
luréver

The eode for Py 15 identical except that it

ses vimutex) in place of P{mutex), What

15 the largest number ol processes that can

be inside the cntical section at any

motnent?

T |

b 2

o 3

d. mone of above

For a database relation R b. ¢, d), where

the domams of a b c. d include only

aglomie  values, only  the following

functional dependencies mnd thase that can

be imlerred from them hold:

-3¢

h—d

The relation 15

a, in first normal form but not in second
normal form

b in second normal form bot not 1 third
normal form

¢. i third normal form

d. none of the above

Let R (a. b, ¢) and S (d, e, ) be wo

relations in which d is the foreign kev of §

that refers to the prnmary key of R

Constder the following {our opermtions on

K and 8

1. Insert info [

2. Insertinto 5

3. Delete from B

4. Delete from S

Wihich of the [ollowing statements is rue

about the referential integnty constrain

above?

5.

33,

Bl 12

g, Noneol (1) (2), (3)or(d)can cause i1y
viulation

b AN or(1) (2), (3) and (4) con couse 115
violation

¢, Both (1) and (4) can cause 115 violation
d. Both (2) and (3) can cause its violation
A D fhip-flop is 1o be connected (o an BO83
mieroprocessor chip as o 1=t Oulpul por
with a port address ol FF hex. Data bit Dy
should be involved in the data transfer
from CPL o the Mip-flop, The Mp-flop
should be cleared on power ON,

#. Using ooly one NANID gate (fan in of
10, one NO'T gate and one D hp-tlop,
draw  the required interface logic
circur! {only the relevant signals should
be shown)

(3)

b, Write o program lo generale o sguare
wave on the output of the flip-flop. ON
and OFF penads of the square wave
should be 7 bus cveles each

(2],

Let L = oy 8ot ¥ 02 0 bed list

whose Pascal representation 1s

tvpe list = record

next - T list. val © integer end

The following function returns a list in

which #y snd @, IEIE[%J are

imterchanged. Complete the funchon by
filling in the boxes. Write the line number
and the content of the box i your answer
sheet.

| function changep: This): T fist:

2 vargt: Tlis;

3 begin

4 if p = nil then change =~ p
5 ciscil p Tm'nﬁhnm:-l:]
[ else begin

T q:=pTnext:

8  — e [

L' i:=g T .nest:

10 D

i —
12 end

15 end

{3)
Consider 4 graph whose vertices are points
i the plane with mteger co-ordinates (%
visuchthal 1€x<n and 1= p=n. where




54.

b ) 1

n 2 2 = an integer. Two vertices (% ¥i)

and (x,.y,) are adjacent iff |y —x|<1.
The weight of an edge (.3 ). 5.0,))

iyl ) ()

s What 15 the weight of 2 minimum
weighl spanning tree i this graph
Wnrte only the answer withont any
explanutions.

2
b What 15 the weight ol o maximum
weight spanning ree m s graph?
Wnite only the answer without any
explanations.
(3)
Consider the followmng program in
Pseudo— Pascal syntax.
Program what:
Var g ; integer |
procedure recur (x) ©
begin if x <40 then

begin x =x +r;
recur (x) ;
z=r+10
end
end (» recur =)
begin (+ what +)
=10;
recur (z) ;
writeln(z)

end

a. Suppose the parameter 1o the
procedure “recur’ is passed by value.
(i) What wvalne s printed by the
program?
(i1} How many times is “recur” called?
b, What value is printed by the program if
the parameter is passed by reference?
(2)
Consider the grammar

57.

Tafl2
S—hSe

S— POR
P - bPc
P-e
Q—cQd
Qe
R -+ dRe

R—e
where 5, P, ), R are¢ non-terminal symbaols
with 5 being the start symbaol: b, ¢, d, e are
terminal symbols and ‘s" is the empty
string, This grammar generates strmgs of
the form b' ¢ d* " for some I j, k. m 20,
a. Whal is the condition on the values of
i ). kom?

(3)

b. Find the smallest string that has twe

parse tnoes.
(2}

Amswer any TEN questions Trom this
section. Al questions  carry  equal
marks,

Consider a hash table with n buckets,

where external (overflow) chaining is used

to resolve collisions. The hash Funclion is

such that the probability that a key value 15

hashed to a particular bucket 15 1n. The

hash table 18 imtially empty and K distinct
values are mseried i the table,

4. What s the probability that bucket
number 1 15 cmpty after the K th
insertion’?

(1)

b. What is the probability that no
collision has oceurred i any of the K
insertions?

(2)

c. What is the probability that the first
collision oceurs at the K th insertion?

(2)

Lel F be the set of one-lo-one functions

from the set {12....n} lo the sel

{LZ......m}, Wherem 2n 2 1.

4 How many functions are members of
F?

(n

b. How many functions fin F satisfy the
property (i) = 1 for somei, 1 Si<n?




35

39,

(2
2. How many functions fin F satisfy the
property f{i) < fj) forall 1 21 < j=n?
(2)
Let R be a reflexive and transitive relition
on a set A Define a new relation Eon A,
as
{F = Jta.b) | (a. b) =R and (b, a) = R}
i. Prove that F is an equivalence relation
on A
(2)
b, Define a relation = on the equivalence
elasses of E a8 E) = Fs if Ju, B such

that ae E,be E,amdla.b)= K. Prove

that = is a partial order.
(3)
Consider the following function.

Function F (n. m : integer) : integer ;

begin
lffn:u-{l‘.lw{nnmhﬁ-l
else

F=F(n-|.m)+F{n m-1).
di

Uge the TeouTEnoe relanon

] i 1| [" ]] to  answer the
3 =1,
ﬁ:unrwmg questions.
Assume that n. m are positive mlegers.
Wnie only the mnswers without any
explanation,
a. What is the value of Fin, 2)?

(2)
b, What 15 the value of Fin.m)?

(2)
¢ How many recursive calls are made o

the function F. including the ongmal
call, when evaluating F (n, m)?

th
A size - balanced binary tree 15 a binary
trec m which for evary node, the
difference hetween the number of nodes m
the left and right subiree i at most 1. The
distance of a node from the root i the
length of the path from the root to the
node. The height of a binary tree w the
musimum distance of a leaf node from the
rool.

6l.

Bof12
a. Prove, by using induction on h, that a
size-balanced 'buuujr tree of height h
contains at least 2" nodes.
i3)
b. In a size-balanced binary tree of height
h Z 1, how many nodes are at distance
h-1 from the root? Write only the
answer without any explanations.
2)
An array A contains n = 1 positive miegers
m the locations A[l], A[2]......... Aln]. The
following program fragment prints the
length of o shortest sequence of
conseentive elements of AL Ali). Al - 1]
. Alj] such that the sum of their
values 1= = M, a grven posilive number. 1L
prints 0+ 17 if no such sequence exists.
Complete the program by filling in the
boxes. In each case wse the smplest
possible expression. Wrte only the line
number and the contents of the box.

(3)
| begin
r | t=j=1
3 Slln:-:j 5
4 min = : finich = false |
5 While not finish do
6 I ] then
7 If = n then finish = true.
] clsc
9 begin
10 Li=j+1
" sum=_1]:
12 end
13 else
14 begin




63

15 If (=) < min then min 2= j-i;
16 sum = sum — & ;

17 =i+l

11 end

19 writeln (min + 1)

20 end

Consider the following piece of “C" eode
fragment that removes duplicates from an
ordered list of integers.

Node + remoye-duplicates (Node « bead, int «7)
{
Node =¢ 1, =r2;
°j=0;
il =head ;
if(e I '=NULL) #2=41 s pext;
else retum head -
sj=1;
i (r 2 ~ = NULL) retumn bead ;
while (1 2 | = NULL)
tﬂ'ulrd!-riir——-@

]
fofinr j§ =meyepd giod —_‘—‘@

FA= i} i

1] = # ML -
o e bt
]
Assumie the hst contains 11 elements (n22)
in the following questions.
0 Tow miny times (s the compurison m
statemen! S1 made?
(1)
b, What s the minimum und the
maximum number of limes stalements
marked 52 get executed?
2y
¢ What 15 the significance of the value in
the mteger pointed (o, by | when the
fumction completes?
(2)
A B - iree of order o i3 8 tree in which
eacli intemal node has between d and 2d
key values, An mternal node with M key
values M + | children. The root (if it is an
internal node) has between | and 2d key
values The distance of a node from the
rool is the length of the path from the root

Yol |2
to the node All leaves are at the sume
distance from the root. The height of the
tree 1s the distance of 8 Jeaf from the ros.
a. What is the total number of key values

in the internal nodes of a B -tree with
I leaves (/=22
{2)
b, What s the maxmmum number of
mterial nodes in a B -tree of order 4
with 52 leavern?
(£F)
c. What is the mmmum number of
leaves in a B'-tree of order d and
hewght b ih = 1)?
)
Construct a fimite statc machine with
mumimum number of states. accepung all
strings over {a. b} such that the number of
a's 15 divisible bv two and the number of
b's 1= divisible by three.
[5)
Ciiven that L s a language l:cupta:d by a
finite state machine, show thar L" and L"
are also accepted by some finite state
machines, where

I'={s|s5'e l forsome string 5°}.
I"=1s|5 obtainable by reversing some
stemng L)

(5)
A language L 15 a subset of Pascal with the
fallowing constructs:
a  Expressions mvolving the opermtors

i L ﬂﬂd T MI}

b Assigniment stalemenis
¢ ‘while’ statements and
d  Compound statements with the syntas

Give an unambiguous grammar for L
The language | defined by the followmng
wrammiar allows use of real or integer data
in expressions and assignment statements.

(sssign-stmt) : : = (LHS) = (E)
(£) ::=(B)+(MfD
(N = Me@)|®)
W = (N
(LHS) :: = id

It s required fo convert expression and
assignment strings of L into postfix stnngs




that use the type-specific operators (+, 1),
(Fr), (%1, ("0, (=, 1) and (= 1).
Write a svntax directed translation seheme
to conver! expression and assigament
sirings anlo the post-fix form You may
ussume thot the pame and type of o
viriable ¢an be obtuned by makmg the
function calls “give-type ()" and “give-
nime{1d) respectively.

(5)

Consider the followmg program fragment 70.

i Pascal
Program Main ; ¥
var X - infeger;
procedure A

var I : imlcger |

var Z; inleger ;
procedurs C ;

var Z: fowcger :

begin (= procedure C + )

end [ procedure C + )
begin { = procedurc B + )
Cii=calltaC =)
AtfrcalltoA =)
end { = procedure B =)
~ " "begin (+ procedure A »)

Bi(*calloB »)

71

:
end (» procedure A =)
begin (+ Main )

Ai(rcalloA «)
§
end (= Main +)

Assume thet there are no calls to dny
procedures other than the ones mdicated

)ar )2
above. It 15 known that at some pomt of
time durng the execution of this program
five activation records exist on the run-
time stack, Describe the run-time stack at
this point of time by clearly indicating the
following. the top of the simek the
contents of the static Timk and dynane
link, and allocation of the local vanables
m each record

(5)
Following 1s a state table for some finite
state machine,

Present. Nexi State. Output

Staie :
input — 1) it = |

A B H
B F.1 D.1
C 0.0 E. 1
b .o F.
E D L8|
F .1 c.l
[ .1 (8 ]
H .0 Al

g Find the equivalence partition on the
states of the machne,
(2}
b. Give the state table for the mimmal
machine (Use appropriate names f[or
the equivalent stales. For example f
states X and ¥ are equivalent then use
XY as the nime for the equivalent state
in the mimmal machine).
13
Let f=(W+y)(F+o)weTec)(Wrz)(T+2)
g, Lxpress [ as the mimmal sum of
products. Write only the answer,
(3)
b T the outpul line 15 stuck at 0. for how
many  mput  combinations will the
value of fbe meorreat?
2)
Followmg Aoating point number format 15
given
f 13 a fmction represented by g 6-hit
mantissa  (neludes sign Wil o sign
magnitude form ¢ 15 u 4-hit exponent
(ineludes sign hit) i sign magnitude form
n=(f ¢l =/ 2°1sa Noating pont number,
Let A = 3475 in decimal and
B =975 in decimal




a Represent A and B as (loating point
numbers in the above format.
(2]
b. Show the steps involved n fAoasling
point additlon o & and B,
(2)
e, ‘What 1s the percentage error (uplo one
posiion bevond decimal pomnt) m the
addition operation in (b)!
(h
A concurrenl  syslem consists of 3
processes using o shared resource R o oa
pon-precmptible and muolually  exclusive
manher, The processes liave  unique
priorties in the range | . .3, 3 being the
highest prnonty. It 5 required  to
synchrontze the processes such that the
resouroe 15 always allocated 1o the ghesi
poority requester, The pseuda code for the
sysiem is as follows.
ala
| e - sermaphone = 12 F+ initiadized i | = |

process [ 3] - semaphore = 0 c O all mtialieed 1o th =
K vegiicsicd |3 - braletn = fabse, = all initiafiacd 1o Kalse =/

bimy - haolean » false 2 (o ftialized o fabse =/
Code for processes

begin process

Pty imeper

my—prionity . = ... /= inthe range -3 =/
repeal

request_ R{my—prioriy);

P (proceed [my-priority ]

{ use shared resource £}

release R (my-priority) |
forever

end process ;
Procedures

74

11wl 1

procedure request_R (priority) ;
£ (mutex) ;
if busy = true then
R_requesied [priority] = true ;
else

begin
V(proceed [priority]) ;
busy = true ;

end

Fimutex) ;
Chive the pseudo code lor the procedure
release R

(3)
A program P reads and processes (000
consecutive records frem a sequentual file
F stored on device D without using any
file system facilities. Given the following

Sizr of each recont = 3700 bytws
Aotz lime of D = H) msces
Data trarsfor mic of I = 800 = 10" bytes/second

CPU time 10 process each record = 3 msecs:

What 1= the clapsed tune of P af

a. F contmns unblocked records and P
dees fiol use Buffermng?
th

b, F contsins unblocked records and P
uses one bufler (e, it alwavs ‘ready
ahead” mio the buffer)?

12)

c. records of F oare organized using a

blocking foctor of 2 (1., cach block on
D contams |wo records of F) and P
uses one buffer?

{2)

You may assume thal the CPU Lme
needed to tansfer a record from a buffer io
a local vanable of P s neghgible,




[

An operating sygtem handles requests to
resourees as follows,

A process (which asks lor some resources,
uses them for some time and then exits the
system) w assigned o unique fimestamp
when it starts. The tmeslamps  are
monotonically increasing with time. Let us
denote the timestamp of a process P by
TS(P).

When a process P requests for a tesource
the OS5 does the following:

(i Il no other process is currently
holding the resource, the OS
awards the resource to P,

(i) I some process ©Q  with

TSQy-TS8(P) 11 holding the
resource, the U8 makes P wail for
the resource.

(i) If some process Q with
TSQpT15(P) 15 holding the
resource. the OS5 restarts O and
awards the resource to P,

{Restarting means taking back the
resoutces held by a process, killing
it and starting it again with the
sime timestamp)
When a process releases a resource. the
process with the smallest limestamp (if
any) amongst those waiting for the
resource is awarded the resource,

a. Can a deadlock ever ansc? If yes.
show how. [f not, prove il

(3)

I Can a process P ever starve? If ves,
show how. If not. prove it. (2)

6.

12012
Consider the followmng relational database
schema:

EMP (ene name, age)
PROJ (pno name)
INVOLVED (eno. poo)

EME  contains  mformation  about
employees. PROJ  about projects and
INVOLVED about which cmplovees are
involved 1n which projects. The underlined
attributes are (he primary keve for the
respective relations.

a. What s the relational algebra
expression containing one or more ol

{a.mxa—) which is equivalent o
the SQL query.
solect eno
from EMP, INVOLVED
where EMP.eno ~ INVOLVED.eno
and INVOLVED.pmo = 3.
(1)
b, State in Enghsh (in not more than 15
words)
4
What the following relational algebra
expressions are designed to determme
t“ “m.‘ INV UL\"ED}H@J {ﬂm
(INVOLVED ) md PRO )=
INVOLVED)
(i) Wl EMP)-Rpgecinm aue
(el EMP) - EMP)).
(Note:pef EMP)  conceplually makes a
copy of EMP and names it K (p is called
the rename operator)






