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\. a)

TheJigures in the margin indicate full marks.

~ <J~ ~ \5t<m:I (Ff~ <rt~<1rnI

~ J1~~~~ ~~ ~ I

Answer any two Groups from A. B. C

C<J~~~'l'\(A. B. C~~~)~~

GROUP-A

Answer any Jive questions from the following: 5 x 10 = 50

Prove that in a Boolean algebra. the complement a' of an element a is unique.

Prove also that for any three elements a. b and x in a Boolean algebra if

a + x = b + x and a + x' ::! b + x : then a = b. 2 + 3

~ <tl~ C<J ~ ~ ~~~ ~ 9fij a-I.!l~ ~ 9fij a' \5l~~~ I ~~ ~'1 <tl\5 C<J,

~~~~ C<J ~~9fija, b 1.!l<1~x~~~~a + x = b + X I.!l~O a

+ x' = b + x' ~, ~ a = b ~ I

b) Obtain the binary equivalent of the numbers (1674 ·125)10 and (56'75)10' Find

their sum and difference in binary number system. Find the octal equivalent of
2 + 2 + 1

the sum.

(1674 '125)10' I.!l~~ (56, 75)10 J1~~~fi'E:l ~ ~ c<RI ~ I ~ C<J1'l'\<M .!l~O

f<mrt~ ~ mM 9\"<\if\!lC\!lc<RI~ I C<J1~ ~ ~ c<RI~ I
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2 a) Find the Boolean function represented by the following truth table
conjunctive normal form:

fuMf"<f\5 >i\!)Pir:1'TI ~ ~ ~ ~~ ~ ~~ ~ mR~tC4fc<fi ~\~ ~
(CNF) ~~~

x y z f
1 1 1 1
1 1 0 0
1 0 I 0

1 0 0 1
0 1 1 0
0 1 0 0
0 0 1 1
0 0 0 0

. b) What are logic gates? Write down the truth tables of OR and NANDgates
with three inputs. Realise OR function with the help of NAND gates. 1+

ciTlfu><tl ~ ~ ? ~ ~ ~ ~ OR ~<I\ NAND ~ >i\!)J>i!?1'TIM"f11 NAND
>i!~C<lJ OR \5!\:~ <mB~ ~ I

3. a) Explain each of the following terms giving their full forrns:

(i) BIT (Ii) BYTE (Iit) BCD (tv) CPU

fuMf"<f\5 9fof~m ~9 ~~ M~ ~<I\<IJt~ ~ ~

(v) ALU.

(i) BIT . (ii) BYTE (Hi) BCD (iv) CPU (v) ALU.

b) Draw a switching circuit for the Boolean expression

{ ( x + yz ) + x' } y' + yz'. Obtain a simpler equivalent switching circuit.

{(x+yz )+X'} y'+yz' -~~ ~ ~~ <l'~o{1fG ~~I~~
~ ~<flfij >i~iSi\!5~ ~ ~ ~~ ~ I

4. a) Write short notes on any two :

(i) High level and low level language

High level ~<I\ low level language

(ii) FORTRAN

(iii) BASIC.

b) ,What do you mean by time complexity of an algorithm? Develop an alg
to find the smallest of five real numbers a, b, C, d, e. I

~<flfij ~~-<!l~ ~ iSifGC4\!)! <!C1C\!5 ~ ~ ? ~ ~ ~\~ a, b, C, d.
'lfa\!)~fG ~~ ~ i$1<U ~<flfij ~~ ~ ~ I
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b)

Draw a flowchart to find all the odd numbers from 1 to 100 and to compute
their sum. 5
1 C~ 1009f<fu ~ \5Pi~ J{,~~~ c<1'itl ~ iSM) l.!l<l' ~ ~~ frlc;fu~ iSM) l.!l<flfG

'I1f\!llb~~ ~ I
A function] (x) is defined as

] (x) = x2 - 5, x < 2

= x2, x = 2
= x2 + 3x, x >' 2

Write a FORTRAN 77/90 subprogram for defining] (x).

l.!l<flfG~~ I (x) l.!l~ J{,~ g

] (x) = x2 - 5, <r~ x < 2

= x2. <r~ x = 2
= x2 + 3x. <r~ x > 2

l.!l~ ~~ J (x) c<1S ca1~ ~ iSM) l.!l<flfG FORTRAN 77 /90 ~W~ ~ ~ I
Discuss briefly the basic difference between a function subprogram and a
subroutine subprogram in FORTRAN 77/90. 5

,FORTRAN 77 /90 ~ l.!l<flfG function subprogram l.!l<l' l.!l<flfG subroutine
subpr ogram-ets m;~ ~ 9ft~~~ J{,~9\ 15l1t';c;-l1t5ill~ I
Write the following expression in FORTRAN 77/90.

-ra + log b
e

b)

(i) (n) (ut) I cos x 1+ e-x? /2a
2

c + dsinx

y2 (YZZ]5x + - (v)
10 3!

FORTRAN 77/90 ~~~ ~ ~9f ~~ g

-ra + log b
e

(iv)

(Hi) I cos x 1+ e-x? /2a
2

(i) (Ii)

b)

c + dsinx

y2 (YZZ]5x + - (v)
10 3 !

What are the rules for naming a real variable in FORTRAN 77/90 ? State with
suitable examples the use of I. F and E formats in FORTRAN 77/90. 2 + 3
FORTRAN 77 /90 ~ l.!l<flfG ~ ~ ill~<tl~C'B! ~~~ ~ ?"@~ ~~ ~'i1
FORTRAN 77/90 - l.!l 1. F l.!l<l' E ~~ ~ ~ I
Write a FORTRAN programme to illustrate the use of Do Loop to find the sum of
the following series : 5

1 1 1
1+2+2+"'+-2-

3 5 51
~ C~~ ~~ ~ ~ iSM) , FORTRAN cW~ ~~ <riC'5 Do Loop l.!l~

~~~g

1 1 1
1+2+2+"'+-2-

3 5 51

(iv)



MTMG (GEN)-04 112

8. a) Write a FORTRAN 77/90 program to find the roots of the equation
2x2 + 7x + 3 = 0 .

2x2 + 7 x + 3 = 0 >j~<tS~C'Bf~~~ Rem ~ is'MJ\!j~ FORTRAN77 /90 C~$1

b) State with a suitable example the use of valid IMPLICIT type declaran
FORTRAN 77/90.

FORTRAN 77 /90 ~ C<r~ IMPLICIT type declaration \!j~~ ~~
~'7'( 'OlICG4I()i11~ I

9. a) .. Write a programme in BASIC to find the H.C.F. and L.C.M. of two givenpo
integers A and B.

WU ~ ~ 1.9 ~~~ A \!j<l~B -;!J~'i'f.~.~. \!j<l~'1.~.~. ~ ~ ~ BASIC-;£
C~$!~~I

b) Write a short note on TAB function in BASIC.

BASIC-;!JTAB function -\!j~'{39@ \!j~ ~~~~ ~ ~~ I

c) What is the purpose of DIM statement in BASIC ?

BASIC-;!JDIM ~ ~ ~ ?

GROUP-B

Answer Question No.. lO and anyfour from the rest.

~~~ ~o \!j<l~~ c<1~~~~~I

10. Answer any five questions:
c<1~9fMfi~~~g

a). Find limit Junction of the sequence of function {f }
n

nx
where f (x) = --, x E [ 0, 1 ].

n 1+ nx

nx{f }'Ol"IJt'~ro~ ~ ~~ Rem ~ c<1~ f (x) = --, x E [ 0, 1 1
n n : l s- nx

cosnx
b) Show that the series 2: :2 is untforrnly convergent on ( _ 00, 00).

n
cosnx

~ c<12: 2 \!j~Ci!f'ftffl ( - 00, 00 ) -;!J~m;~>j~\Bl~ 'Olf\b>j~ I
n

c) . (_l)nn!
Find the radius of convergence of the power series 2: xn

nn

d) State Dirichlet's condition in connection with Fourier series.
>:tffim~ Ci!f'TI ~~~ f\5ffi<tScc;;f(;-;!J~~ ~ ~ I
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e) Find particular integral of the following equation by the method of
2d y 2x

undetermined coefficient: --..., 4y = e
dx2

d2y~~ ~'if 9j~R>C\!) - - 4y = e2x \£l~~m N~ >l~I<flG1~c;fu ~ I
dx2 .

f)
d4y

Solve -4- + Y =0.
dx

d4y
~~~-+y=O

dx4

Find inverse Laplace Transform ( C1
) for J(p) = ~p , v> 1

. p2_1

~~ Laplace Transform ( C 1) ~~, c<l~ J(p) = ~p ., p > 1
. P -1

Find Laplace transform of I(t) = t2 + cos2 3t.

J(t) = t2 +cos2 3t -<il~ Laplace transform ~ ~ I

g)

h)

xn
Show that the series of function L In where In (x) = 3' x E [0, 1 1 is

. n
1 00 x" 00 x" + 1

uniformly convergent on [ 0, 1 1 and show that f L n3 dx = L ·3·
o n=l n=l (n + 1) n

3+2

xn
In(x) = 3' x E

n
x'' + 1

[ 0, 1 1, [0,1 1 \£l~ m:~

b)
xn

Show that the sequence of real valued function { In } defined by In (x) = ,
1+ xn

x E [ 0, 00) converges pointwise to .a function J on [ 0, 00 ). Show that J is not
continuous on [ 0, 00 ) and hence deduce that the convergence of {In} is not

uniform on [ 0, 00 ). 5

xn
c-f~ c<l 1 (x) = ,x E [ 0, 00) \£l~ '6l1Jf'~fG [0, 00) \£l~ 'bl'®RP'i f<Mpm~

n 1+ xn

'6lf\5>lrf\ c<l~ J ~ '{3~ ~ \5IT;~ I c-f~ c<l [ 0, 00 ) 'bl~tCG1 I ~ \£l<!~\£l~ c~

~ c<l {I
n
} '6l1Jf'~fG [ 0, 00) 'bl~?11(ft1>l~\S1c<l'6lN,>lI~ 0Bl1
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12.

13. a)

b)

14. a)

b)

a) 1Assuming the power series expansion for as

~1- x2

1 1 2 l.3 4 1.3.5 6
~ = 1+ - x + - x + -- x + .... 1 x 1 < 1 obtain the power1- x2 2 2.4 2.4.6

1 1 l.3 l.3.5 Jt
expansion for sin - x. Deduce that 1+ _ + __ + -+- ... = _.

2.3 2.4.5 2.4.6.7 2
P.--. 1 1 2 l.3 4 l.3.5 6

~I~~ I =1+-x +-x +--x + .... 1vr- x2 2 2.4 2.4.6

sin -1 x ~~ '<ff\5 c~'ft ~r;fu ~ lQ<f, c-f~ 81 -

1 l.3 l.3.5 rt
1+-+--+ + ... =_

2.3 2.4.5 2.4.6.7 2
x x x

b)· Prove that -- + + + ... is convergent on [0
x + 1 (x + 1) (2x + 1) (2x + 1) (3x + 1)

but the convergence is not uniform on [ O. (0).

x x x
~8I--+ + + ...

x + 1 (x + 1) (2x + 1) (2x + 1) (3x + 1)

c~'ftfG [ o, (0) lQ~ '6J@lCG4, i5lN,>j8lJ ~ [ O. 00 I, lQ~ i5l~~lCG4 >j~~1c<1 i5lN,>jl~ oroI

d3y dy
Solve -- + 4- = sin 2x.

dx3 dx

d3y dy
~~~ --+4- sin 2x

dx3 dx

d2y 2Solve by method of variation of parameter -- + a y = see ax (a ••0).
dx2

0511$C'R 9f~ mm'it <fl@ ~(fR ~ ~

d2y - 2
-- + a y = sec ax (a •• 0)
dx2

Using the method

( D2 + 3D + 2 ) y = eX cos x

of undetermined

(D~~)
coefficient

~~ ~'it 9f'lh~C~ ~(fR ~ ~

( D2 + 3D + 2 ) Y ~ e" cos x (D ~ ~ )

dx dy 2t
Solve - - 3x + 2y = O. - - 2y = x + e

dt dt

dx dy 2t
~~~ --3x+2y=0. --2y=x+e

dt dt



er series

3 + 2

on [0, 00)

2+3

oro I

15. a)

115 MTMG (GEN)-04

16.

5

b)

Find the eigenvalues and eigenfunctions for the differential equation

d2y
d.x

2
+ AY = 0 (A> 0) with y' (0) = y' 0) = O.

d2 .---i- + AY = 0 (A> 0) ~ >j-m<P~C'Bl~'*l ~1"'l>j~~ '8 ~'*l '5IT:~~~ ~~~,
d.x .

~ , ,
c<l~ "11~1-1~ ~ Y (0) = y 0) = 0
Solve the following partial differential equation by Lagrange method:

(y _ zx ) p + (x + yz) q = x2 + y2
.~ ~,M ~ ~~ Lagrange -<.!l~~ "l~C~J ~(f\rl ~ ~

( y _ zx ) p + (x + yz) q = x2 + y2

Find the Fourier series expansion of the function 4 + 1

I (x) = n + x, - rC < x < n
nIl 1

Hence show that - = 1- - + - - - + ...
4 3 5 7

I (xl = n+ xl!l~ '5IT:9j~roC<p -n < x < n \5l~tCG1 ~ C~~ ~~ ~ I I!l~C~
nIl 1

Of~c<l -=1--+---+ ...
4 3 5 7

Find Fourier series of the function

I (x) = k - n < x < 0

=0 Osx<n
~ '5IT:9j,*<Pro~ ~ ~'l}~~ ~ I

I (x) k - n < x < 0

a)

b) 5

0 Osx<n
0). 5 I (S } s. a s O17. a) (i) If L {I ( t ) } .: F Cs ) then prove that L {I ( at ) } = a F a

(tt) If I ( t ) = -1 for t s 2

= 1 for t > 2; find L {I ( t ) }. 3+2

I (S ) , s. a> 0
nt solve (i) ~ L {I ( t) } = F ( s ) ~ ~ $l1'1 ~ L {I ( at ) } = a F a

5 (if) ~ I( t)=-l <:!~t~2
= 1 <:!~ t > 2 L{I(t)} ~~~

b) Solve by using Laplace transformation, the equation
2d Y dy -tsint__ + 2- + 5y = e given that y (0) = 0, y' (0) = O.

dt2 dt
cm~ -<.!l~~~ ~ <ru:!~ ~~ ~(f\rl ~ ~

2d . y dy -t sin t '_ + 2- + 5y = e c<l~ y (0) = 0, y (0) = 0
dt2 dt

5
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GROUP - C

Answer Question No. 18 and any Jour from the rest.

18. Answer anyfive questions:

a) If a, b are positive integers such that gcd (a, b) = I, then show
gcd (a + b, a - b) = 1 or 2

~ a. b c!l~ ~ 9J.cp,~~~ c<l 'jPfl.~. (a. b) = 1 ~ c-f'<lf.l c<l
(a + b, a - b) = 1 \5!'<!<rf2

b) Find all prime divisors of 40 !

c) Show that x2
- x + 11 is prime for all integers x with 0 s x s

x2
- x + 11 is composite for x = 11

~ x c!l~ c!l<f5W1cp,~~ ~ c<l 0 s x s'IO ~~ c-f~ c<l x2 - x + 11

~ x = 1 1 ~ \51~ ~ c<J x2 - x + 1 1 c!l<f5WQrIT'7f<lS ~~~ I

d) If a == b (mod m) and c == d (mod m) then show that a + c == b + d (mod m).

~ a == b (mod m) c!l~~ c == d (mod m) ~ ~ c>f~ c<l a + c == b + d (mod m

e) Find cp (260) where cp denotes the Euler's phi function.

cp ~ Euler -c!l~ phi \5R:~ ~ \51~CC1cp (260) Rt;fu ~rj I

f) Determine the highest power of 2 drvidtng (11010100)2

2-c!l~ ~~ ~~ ~ ~ ~ ~~ 2 ~~U(11010100)2 -C<.Tl ~c{~9f

?

g) In a Boolean algebra ( B. + ... '), for all a, b, cE B if b + C = C +a

b + a' = c + a' then prove that b = c .

(B, + .. , ' ) c!l<f5W~ ~i91'i'ff% ~CG'j, B -c!l~ \5I«'f\3 ~(8 a, b. c -c!l~ "$1;r!

~ b + C = C + a c!l~~b + a' = c + a' ~$I, \!>~~ ~'1 <fi~rj c<l b = c

h) Find a closed form for the generating function for the following sequence

{O, o. 0,1. I, 1. 1. I, ... ,}

{ 0, 0, 0, I, I, I, 1.1 , '" , } ~~ <fiI..q<.Tl_\5R:~c<fl~ ~ i5ff<ISB!~t;fu ~ I
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Answer any two question: 2 x 5 = 10

a) Prove the following inequality by mathematical induction on n.

2n+1 < 1+ (n + 1) 2n for all integers n ~ 1 5

b)

n-\.!l~ IG~ ~ ~ mm'i1 ~ ~~ \5Pf~ $TIt;j <fiW~

2n+1 < 1+ (n + 1) 2n (n ~ 1 - 8! ~ 1~~~ n -\.!l~~)

(i) Convert ( 5554 )7 from base 7 to decimal representation.

( 5554 )7 ~~~ f.2l(ff.l7 «:ll ~ ~ ~ ~9fmt;j R~ ~~ I

2

(ii) Convert ( 1001 101001 )2 from binary to hexadecimal.

( 1001101001)2 ~~~~~~ C~ c<n~<nmC\5~~'~ I

3

c) Find the remainder when 10241 is divided by 7.

10241 ~~~ 7·~~9(~~~~_f.2l~~1

5

Answer any two questions: 2 x 5 = 10

a) If a is a positive integer such that gcd (a. 429) = 1. then prove that

a480 == l(mod429). 5

<rfq a \£l~ \£l~ ~ 19 Jf~~ ~ <:Jt<T ~;u 9(,~.~. (a. 429) = 1 ~, ~G'j ~t;j ~~ ((l

a480 == l(mod 429i

b) Is ( 2 3 A E 5 \6 is divisible by 3 ? Explain.

( 2 3 A E 5 )16 ~ 3 ~ ~ISlJ ?<m~ ~ I

5

c) Find the correct check digit for the following ISBN :

81-203-0871-

81 - 203 - 0871 - ISBN -~ ~J ~'1fi<r1l>~ (digit check) ~~~fG f;lc;fu ~ I

5

Answerany two questions : 2x5= 10

a) Find the correct check digit fo the following incomplete UPC

690274421142 ..

~9 UPC 690274421142- \£l~\S1o{J ~'1fi~ - ~~_ f.2l~ ~ I

5
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b) The identification number of Mr. Roy's credit card is the followtng.

5368 2358 9683 1135

~~ ~1"lC~~ ~~ 9fffi~~\~ (identification number) f.mt~~
5368 2358 9683 1135

Is this credit a Master Card or Visa?

What is the Bank Number of this card?

What is the account number of this card?

What is the check digit of this card?

l!!~<p1\Sre~ ~ ~\~ <fl\3 ?

Is this identification number valid?

c) Find a Round-Robin tou·rnament schedule for 5 teams.

22. Answer any two questions:

a) For any Boolean algebra prove that

( a + b ) ( b + e ) ( e + a ) = ab + be + ea for all a, b, e E B

8I c<mrrr ~ ~~ ~ $Il'1 ~ c<l

( a + b ) ( b + e ) ( e + a ) = ab + be + ea (B-l!!?;T ~~ c<l c<mrrr a, b, c -IQ~ ~)

b) Construct the truth tables for the following Boolean expressions:
(0 x ( y+ x') (ii) xy' + y (x' + z)

(I) x ( y + x' ) (ii) xy' + y (x' + z)

c) Express the Boolean expression (x + y ) ( x + y' ) ( x' + z ) in

variables x, z and also express it in DNF in the variables x, y, z.

( x + y ) ( x + y' ) ( x' + z ) ~ ~rCifC<p x, z 5Ci~C~~ ~~ DNF -IQ ~

~ x, y, Z~~~DNF-l!!~~1
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23. Answer any two questions : 2 x 5 = 10

5

a) Determine whether the sequence I ~an}oo n ~ 0 is a solution of the recurrence

relation a = 2a 1 - a 2 for all n <!: 2 where a = 3n for every n <!: O. Answern n- Tl- n

the same question where a = 2n for every n <!: O. 5
/I

~ '1~~~ n . n <!: 2~~ ~<D ~<flfG~~ a = 2a 1 -.a 2 (a = 3n) 0f'8m ~
11 n- n- n

I {a } 00 \511(!f'~fG~~ ~~ ~~ ~-;rr \5! f.icfu ~ I a = 211 ~ n <!: 0 ~~ ~
n n-O n.

~~~~~Nill

b) Find an explicit formula for the sequence defined by the following recurrence

relation with initial condition: 5

b = 2b 1 + 1 for all n <!: 2 with initial condition b1 = 7.n n-

c) Solve the following difference equation together with the given initial condition:

a = -2a 1 - 9 for n <!: 1. ao = 7.. 5n 11-

a = -2a 1 - 9 (n z 1 -~~ ~~J), ao = 7n n-

24. Answer any two questions : 2 x 5 = 10

a) Solve the following linear. homogeneous. difference equation with constant

coefficient for the given initial condition.

a = 5a 1 - 6a 2 for n <!: 2 . aO = 2. a1 = 5.n n- n- .
5

a = 5a 1 - 6a 2 (n ~ 2 ~~ ~), ao = 2. a1 = 5 In n- 11-
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b) USinggenerating function solve the folloWingrecurrence relation:

a = 2a 1 - a 2 for ri ~ 2 and a = 0, a = I,n n- n- a 1

.a = 2a I - a 2 (n ~ 2 -<.!)~ISMT), a
o

= 0, a
l

= 1n . n- n-.

c) . Express a as a function of n where an satisfies the relation.n

a = 7a + 8, ri ~ 1. a = 12
n n-l a

--~_=-==


