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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-III Examinations, 2017

l\1A THEMA TICS-,GENERAL

PAPER-MTMG-IV

Time Allotted: 3 Hours Full Marks: j .})

The figures in the margin indicate full marks. $<1' 'itl-rf"ff ~J'$.~~fftfJ s>;>:;~ rift:",., q,7:?J,

Candidates should answer in their own words 9mt~ ~1~ f5TtfT1! ~ 'J'f&~H~:f/1rr,ff :;r,;.':

and adhere to the word limit as practicable. ~ .~'" I
All symbols ere of usual significance.

Answer any two groups from Group-A, Group-B. and Croup-C.

~?t-~, ~, ~~~~-~~~ ~ ~-(.<f)tt;;tt ~15~tt'lt~ m ~~I
Group-A,

(Full M:arks-50)
~51-~

(~-ao)

Elements of Computer Science and programming

Answer any five questions from the following.
Pl~M~ QT-~ ~ ~~ ~'b~ f1f;! I

1.y) State the Huntington Postulates which define a Boolean Algebra
/ (B, +, " " 0, 1) Prove that for any two elements a and b of a Boolean

Algebra (a + h)' = a' .b' .

Huntington Postulates ~ ~ C<lfG ~~~W1~ {iTi§'li1~ (B, +, " " 0. 1) (,<'!'i

~~ ~ I ~'1 ~ c<T, ~ ~ <1i\$1'il'F~ c<T-(.<f.f;r 1ffG ~9fi'fRa ~<;j\ b-~~
~ (a+b)' = a'<b' i
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n.Sc.lPart-IIIIGen.lMTMG-IV 12017 B.

(b) Express the following Boolean expression Disjunctive normal form in the
variables x,y,z:(x+ y+z)(xz+x'y)'.
R~Wt~ ~ \5fC9flif~~ C<1<flrn<fl~ '5l1<fltc'11~ ~~

(x + y + z)(xz + x'y)' .

5
4

2. (a) What do you understand by positional number system? Why are binary
numbers used in computer design? Convert the following two decimal
numbers x and y to their binary equivalents and obtain the value of (x - y) in
binary arithmetic: x =(114\0 and y = (97\0.

~ ~<fl mfi1 ~~ ~ ~ ~ ? ~ 9jru<flWml AA~ mfi1 ~
~ ~ ~? ~ ~ ~ ~~ x \Q~ Y C<fl~ AA~ ~ ~~
~~~ \Q<f~(x - y) \Q~llRAA~ 9jY,hN5(#'-!J ~cfu~~

x =(114)10 \Q~ Y = (97)10·

(b) Construct the switching table for the switching function/represented by the
Boolean expression x + y[z + x'(y' + z')].

x+ y[z+x'(y' +z')] ~ ~~~~ ~'it~~1

5

5.

5

3. (a) Draw a circuit using only NOR gates that represents the Boolean function:
/(x,y,z) = x + yz.

C<fl<f~ NOR-~ ~*<1'lcsr/(x,y,z) = x + yz ~ \5fC9jflfG'11 ~~ ~
'¢I~~~I

(b) Convert the binary number (110100 l.111 00 11) to the octal and the
hexadecimal systems. Obtain the binary equivalent of the numbers (7.375)10
and (.859375)10 and find their sum in binary number.

(110100l.1110011) \Q~ AA~ ~~ ~ \Q~ c<f1\?1~ ~9f 9jru<1~
~I (7.375)10 \Q~ (.859375)10 ~~ ~ \Q~ ~ ():[t~ AA~
'5l1<fllcsr~ I

5

1+1+1+1+
1
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4. (a) Design a switching circuit connecting two wall switches and a light bulb in
such a way that the bulb can be controlled independently by either of the
switches.
~ oroW"f ~ I!l~ I!l~ ~ I!l~ ~~ ~ 9ffu-~ ~ ~ ~l~fGc<fS
~~~\51c<1 c<r-~~~~~<rrnl

(b) What is meant by different generations of computers and how they differ in
usage?
~ ~ computers ~ ~ ~ I!l~ ~J~~~~ ~<Ti~<f). ~~ ~ ~

~I

5. (a) Write the following expressions in FORTRAN 77/90:

(i) I tan x I + e;;: (ii) fa + 10gb .
c + dsinhx

H~M~~mFORTRAN 77/90-1!l-~~

(i) I tan x 1+ e;;: (ii) fa + 10gb .
c + dsinhx

(b) Point out the errors (if any) in the following FORTRAN programme
segment:

READ (*,100) Y, Z, L
100 FORMAT (X, F3.5, 2X, FlO.6, 3X, F10.6)
A= y* Z+L
WRlTE(*, *)A
END
STOP

~ FORTRAN program-ers ~~ error ~ ~r~
READ (*,100) Y, Z, L
100 FORMAT (X, F3.5, 2X, FIO.6, 3X, FIO.6)
A= y* Z+L
WRlTE(*, *)A
END
STOP.
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(c j Draw a flowchart to find the roots of the equation ax2 + bx + c = 0 .

ax' + bx + c = 0 >j~<??lcc;Rf~ ~~ ~ Flowchart fU ~ ~ I

5

6. (a) Write FORTRAN 77/90 subprogram for definingj{x) by using 5
8. (

IF-THEN -ELSE- END IF n tatements:

fex) =logx+ex,forx>l

= 3 + sin x, for -1 < x ~ 1

=0, elsewhere.
(1

IF-THEN-ELSE-ENDIF <u<r$ ~ ~ ~C~ ~ FORTAN 77/90
subprogram fU ~'Oll

f(x) =logx+ex,forx>l

= 3 + sin x, for - 1< x ~ 1

=0, elsewhere
9. (,(b) Write a FORTRAN 77/90 program to find the L.C.M. of two given positive 5

integers A and B using subroutine.

'T.U ~ ~~ ~r~m A \Q<1\ B-\Q~ L.C.M. ~~ ~ FORTRA.N 77/90
program fU ~-l <.£1<1\subroutine ~ ~ !

(b

7 (a) If cas x is defined by the following series: 5
x2 X4 x6

cas x = 1- - + - - - + ....
2! 4! 6!

Design an algorithm to evaluate the above series up to n (= no) given terms
for a given value x = Xo .

~~~~~cosx~~~

x2 X4 x6

cos X = 1- - + - - - + ...
2! 4! 6!

n (= no) ~ ~ ~~ ~ 1!l<HG~ Wi x = Xo C'!5 W G!t~ ~ H~ iSMJ
-Q<HG~~~1~~1

3529 4
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5 (b) Write short notes on any two: (i) Pascal (ii) ASCII code (iii) C+-+.

~~~~CA-~ 'j$:(i) Pascal (ii) ASCII code (iii) C+.

5

5
8. (a) Write an efficient FORTRAN 77/90 program to find the sum

12+22+32+ ... +N2_..Q~ ~ R~ ~ FORTRAN77/90- UI UI~1t

program~1

(b) Explain the use of DIMENSION statement in FORTRAN7? /90. Write a :;
program-segment in FORTRAN 77/90 to print a matrix A = (aij)3><4'

FORTRAN?7/90~ DIMENSION-Ul~ ~ ~~ ~I ~ ~ <.£l~

C.!lt~ ~xt'~"Rf ~ ~ i1~~<TJA = ta, j )3X4 l!l~~ ~ ~ I

5
9. (a) Write a BASIC program to compute and print first 50 terms of the Fibonacci

sequence {I, 1,2,3,5,8, }.

Fibonacci G!t'IT {I, 1,2,3,5, 8, }-I.!l~~ 50 m~R~ -s ~lij9frn'~
'.!l~BASIC C~~~~I

'"

5

(b) Write a programe in BASIC to find the H.C.F. and L.C.M. of two given ~
positive integers X and Y.

1.fij~~~~~XUI~ Y-Ul~';f."Jit.~.UI~ c:;.~.~. ~~~ BASIC-
UIl!l~ C.!lt~ ~~ I

3529 5
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Group-B
(Full Marks-50)

~-~
(~-a:o)

Answer Question No. 10 and any four from the rest.~o.,~~ ,£l<l~~1'Zffi ~ c<T-~ mrff; ~ m~ I

w. Answer any five questions from the following:
~8T-~~~m~~

(a) Find the limit function of the sequence of functions
nx

fn(x)= 2 2' x ER
1+ n x

r (x)- nx x ER 1!.l~15{"i\QillfG~n\5!\:~Rcfu~1
J" -122'+n x

00

(b) Show that the series L---~22""is uniformly convergent in (- 00, 00).
11=1 n + n x

00 x
~;r 8TL 2 2 (t!t~ (- co, co) \5l\!S~tc'1)j~l~)jlm ~ I

n=1 n + n x
(c) Find the radius of convergence of the power series

(2!)2 2 (3!)2 )
X+'--x +--x + ...

4! 6!

(2!)2 2 (3!)2) ~ ~ K5 /-P,.kx+--x +--x + ... 1!.l'<.~(t!t·1I1\)'\'l'5l )j~"f~~I~'I~~1
4! 6!

(d) Solve: (D) -SD2 +7D-3)y = O.

~~~~: CD) _-SD2+7D-3)y = O.
(e) Find the particular integral YP by the method of undetermined coefficient.

d2y 3 dy 2 4 x .
-2-- -+ Y = e smx.
dx dx

~~~'if~~~~1<fl'1 ypRcfu~~

di y 3 dy 2 4 x •
-? - - + y = e sm x.
dx' dx

6

B.S

10+(4xl0)

2xS = 10

11.(

(1

3529
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-(4x 10)

(1) Find the Laplace transform of the function J(t) = 2t3 + 5e21 + 6 cos 31 .
,/

f I(t) = 2t3 + 5e21 + 6 cos 3t l!l~ ~9j'4'<flffl~ G1Jt~ ~~ Fttfu ~ I

(g) Find the inverse Laplace transform L-1 for J(p) ~s + 5 .
s +25

f.t. G1Jt~~~ Fttfu ~ I ~ J(p) = ~s + 5 .
s +25t' Ifj(x) = ": x) for all XE[-Jr, Jr] show that the Fourier coefficients b; = 0

/ for all n - ],2, 3, ...

<Wt [-Jr, Jr] ~~'iltCC4 x-<.!1"<;l~~~j(x) = I(-x) ~~~~ >:eM~rn

~'if b; = 0, n = 1,2,3, ...

x5 = 10

11.(a) State Weierstrass M-test for Uniform convergence of a sequence of 2J~
functions {In(x)}defined in [a, b]. Using this test show that the sequence

{ x 2} converges uniformly for all x E [0, 1].
l+nx

~ '6I~'ilta1 [a, b] ~ ~~~ ~~ '6I1\Q>1I {In(x)}-<.!1"<;l >i~'8tC"1 '6If\b>llM~'il

Weierstrass ~~~Il!l~~~'if"'il~~~

{ x 2} '6I1\Q>lIffl [0, 1] '6I~'ill(}i1 >l1I'81C"1'6If\b>ll~ I
l+nx

~ . ~
(b) Show that the series L sm~x converges uniformly to a functionj(x) for all

n=l n

, ~cosnx
x E R and then sh w that I (x) = L..J 2 .

n=l n

3529 7 Tu11l Ove
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4 4 5
l2.(a) Show that the series X4 +-~+-~4i+ ... converges in [0,1] but the

1+ x (1 + x )
convergence is not uniform in [0, 1].

4 4

0t~1.,8TX4 + -~-~I + -~- + ... ~CftfU [0, 1] ~~'$11CC1~fs~@' 1~ ~1l'6tt<1
1+ x (1+ x )

'5lN,Jitm o:r.T I

(b) Assuming the power series expansion for .J. 1 0 as
j - x-

3+2

, 2 13 1151 X. 4 .~. 6- ~-- ::-:1 +_. -l- ---x + ----x + ... , I x 1< 1, obtain the power series
"\j i - x2 2 2.4 2.4.6

1 1 ., 1 ..,5
expansion for sin-lx. Deduce that 1+ _ + ~ + .oJ. + ... = 7r .

2.3 2.4.5 2.4.6.7 2

C;..... 1 . 1 2 1. 3 4 1.3.5 6 . I 1 ~ = nrt!'Sl-
~ I~"i JI-= = 1+-x + -x + --x + .... i x < ; \Q~'IIJ 'il"" \R·jil \Q~

1- x2 2 2.4 2.4.6 .

~ sin -IX ~C9j"*4,fG~ '<l~ ~'ft 'R~ <j}<;p"l \Q<!\ \Q~ ~~ ~ c<T

1 +_1_+~+_1.3.5 + ... = 1{ •

2.3 2.4.5 2.4.6.7 2

I

1 (
1_

~3.(&) Find the Fourier series expansion of the functionfdefined by 4+1 (

f(x)= {O~
x ,

oo 352'
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5
{

k -Jr~x<O
(b) Find the Fourier series of the function f(x)= - ,

k, 0 ~ x < Jr

in [- st , Jr] .

[-Jr, Jr] \5l~~1(ft1R~Mm\5f?;9j'i'f>1lroC<ri~(j!(~~~1

{
k -Jr:S;x<Of(x) = -- ,
k, 0 :s; x < :rr

5

5

5

5

5

Tum Over

l~a) Solve the equation: (D3 -l)y= xsinx, where D == ~.I dx

~<fR~~ (D3 -l)y= x sin x , ~ D =~.
dx

(b) Solve by the method of variation of parameters: d
2

.;, + 4y = 4 tan 2x .
dx

15.(a) Using the method of undetermined coefficients, solve:

d? y 3 dy 2 2-'-- -+ y=x e A +smx.
dx' dx

d2y dy~~~'i'f9j~N>~~~~~ -2 -3-+2y=xe2:x + sin x .
dx dx

(b) Solve eigenvalues and eigen functions for the differential equation:
d2-?+ A y = 0, (A> 0) satisfying the boundary conditions y(O) = 0,
dx

y(;)= 0.

d2-?+ Ay = 0, (A> 0) ~ >i1i1<ri~1(.'Bf~'i'r.T ~iti>i~~ 'B ~$1 \5f?;~~
dx

Fr~~l ~~~ y(O)=O, y(;)=O.

3529 9
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t6.(a) Solve: dx + dy + 2x + y = 0
dt dt

dy
-- -I- 5x + 3y = O.
dt

~",,= ~o dx dy 2 0
~I~I'II"'I 'i''''''10 - + - + _x + y =

dt dt

dy + 5x + 3y == O.
dt

(b) Solve the partial differential equation by Lagrange's method:
Z2 -- pz + qz + (x + y)2 = O.

~ \!i!l\~ ~ ~'ifU Lagranges-sqa 9j'lii~C\!j ~~ ~~

Z2 - pz + qz + (x + y)2 = O.

5

5 18.

I
.:

17.(a) Suppose L{f(t)) = F(s) exists for s > b, then for a E R, prove that

r-l(F(s - a)) = eatf(t) = eat t:' (F(s)) for s > a + b .

Use this to find Cl(-2-~--)'
s + 4s + 9

5

~ s > b I.!l~~ L(f(t))= F(s)~, ~~Q:T

L-I (F(s - a)) = eatf(t) = eati:(F(s))

~s>a+b I.!l~~r-l( 2 3 )1.!l~~<mf~1
S + 4s + 9 (

(b) Solve the equation using Laplace transform:

d
2
; _3

dy
+2y=4e2t,giventhaty(0) =-3, y'(0)=5.

dt dt

am~Qi~CU-~~fu~~~~~~:

d
2
; -3~-I-2Y=4e2t, ~y(0)=-3, y'(0)=5.

dt dt

5

3529 10
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5 Group-C

(Full Marks-50)

~-~

(~-a:o)

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

~~~~b' ~(f~ \!iI~~t~ro~ Cll-~ ~ ~~~l

5 18. Answer any five questions from the following:

~~~~ c<r-~ 9f1off; ~ m ~~
2x5=:JO

(a) If a, b are positive integers such that gcd( a, b) = 1, then show that

/ gcd(a+b,a-b)= 1or2.

~ a, b 1!l~~'1~~~~c<r'it.~.~. (a, b) =1 ~~c<r

5 'it.~.~(a+b,a-b)=1~~2.

(b) Find all prime divisors of 40! .

40! ~~~~~~~~~cfu~l

5

(c) Show that x2 - x + 11 is prime for all integers x with 0 ~ x ~ 10 and is
(" composite for x = 11.

~ x l!l~ l!l~ '1~~~~ c<r0 ~ x ~ 10~ ~o:{ c<rx2 - X + Ill!l~ ~
~\~, ~x= 11 ~~~c<r x2 -x+l1l!l~~~~rtl

(d) Define Euler phi-function.

Euler l!l~¢ \5R:~-l!l~ ~~\¥f ~ Ir State 'Fermats Little Theorem'.

) 'Fermat' s l!l~Little ~9f~' ~ ~ I

(f) Define auxiliary equation of the recurrence relation.

~ >j'jf()fi'$1~ >j~<fi'$1C'1~P!~\¥f~1

3529 11
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(g) In a Boolean algebra (B,+,·,') for all a, b, c E B if b+a=c+a and
b + a' = {'+ 0.' then prove that b = c.

(B,+,·,') ~<liiG ~ ~'lff't~ ~~, B \f1~ ~~ ~ a, b, c \f1~ ~ ~

b+a=c+o \f1<:f\ b+u'< c v a' ~,~~'i~8f b=c.

(h) Find a closed form for the generating function for the following sequence:
{O, 0, 0, I, 1, 1,1, ... }.

{O,0, 0, 1, 1, 1, i, ... } ~9ff~~~1Ji>~lt'f1<lS1~~~~~~'fu~1

19. Answer any two questions from the following:

~8f-c-</l1C"Tl ~ ~m~g
5x2 = 10

(a) Prove that the following inequality by mathematical induction on n 5
2f1

+
1 < I + (n + 1)2" , for all integers n ;:=: 1.

n ~"?f '69f~ ~ ~ ~'iI <!l@ ~ \5l}j~\!)lro ~'f ~

2"+1 < 1+ (n 1-1)2" i n > J - 8f-("~t 9f.~\"4Ji n -£I~~) i

(b) (i) Convert (5554)7 [Tom base 7 to decimal representation. 2+3

(5554)7 ~~ f.1(jR 7 C<fi~ ~ ~ Qi~'f ~~ <f.":~ I

(ii) Convert (1001101001h from binary to hexadecimal.

(1001101 001)2 ~~ R@f~ C'<R;<fl811'1!ii~1~(;\!)Qi~~ I

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

10241 ~\~ 7 ~ ~'i'f ~Bf ~ ~\'<D11~Ffcrn ~ I

5

20. Answer any two questions from the following:

~8f-m;n ~ ~m~~
(a) If a is a positive integer such that gcd(a, 429) = 1, then prove that

a480
;: l(mod 429).

~ a \f1~\f1~~1~~\~~.1prrn~ 'i'j.~.~. (a, 429) =I~, ~~'f

~ 8f a480
;: I(mod 429) I

5x2 = 10

/

5

3529 12 352
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(b) Is (23AE5)16 is divisible by 3? Explain.

(23AE5)16 ~ 3 ~~? ~~ I

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

81 - 203 - 0871-.

81 - 203 - 0871- ISBN-~~O:U ~~~~~Ficfu~1

5

t:
-'

21.
5x2 = 10 /

Answer any two questions from the following:

H~M~~-~~~m~g
5x2 = 10

(a) Prove that there are infinite numbers of primes.

5 ~ct~c<r~~~~~~~~1

(b) Define a .Boolean Algebra'. Give an example of a Boolean A lgebra with 2 +- J
two elements.

2+3
~ ~'-~ ~~~ ~i ~ ~ ~'i ~~'~ ~J1.&'\C'Si~m'-~ ~'1
~l

(c) A function J is defined by J(x,y,z) = yz + y'z". Find DNF and CNF )
ofJ(x,y,z) .

f(x,y,z) = yz+ y'z'~~~~ f(x,y,z) \!l~CNF ~~ Dl\rpRcfu~1

5

5

22. Answer any two questions from the following:

H~faim(,(l-~ IW ~m~g
(a) Find the integer in the unit place of the number 215 .

./

/' 2J5 ~~~ \!l~ ~ '1~~~mfijFicfu ~ I

(b) Which of the following integers arc divisible by 7 or 137

(i) 890561 (ii) 90030012

8905611.!l<R90030012 ~~~~~~~~7~<tt 13 ~~?

5x2 = 10

5x2 = ]0

3529 13 Turn Over
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(c) Construct a logic circuit corresponding to the Boolean expression

xy' + y(x' + y).

~~1 xy'+ y(x'+ Y)-\..'HH~W<;P~~~I

5 (I:
(

I
(c

23. Answer any two questions from the following:

Pi~!¢1~ c<l-c<ffi.o:rt~ ~ ~'$"~~g

5x2 = 10

~.

an = 7all_1 +8, n ~ 1, ao = 12.

5(a) Express an as a function of n where an satisfies the relation:

an c<lln \.£I~\5fC~Qll:9f ~~l ~ an = 7an_1 + 8, n ~ 1, ao = 12.

(b) For each of the following linear homogeneous difference equations of order
two with constant coefficients find the auxiliary equation and its roots.

(i) an = an_1 + 6an_2 (ii) an = 2an_1 + 3an_2 •

2.5+2.5

H~!¢1~~,~, ~~i~~~~~~~~~

~ ~ \.£1<1'\~M frl~ ~g (i) all = an-1 + 6an_2 (ii) an = 2an_1 + 3an_2 I

(c) Find a closed form for the generating function for each of the following
sequences. (i) {O,0, 0,1,1,1,1, I, ... } (ii) {I, 1,0,1,1,1, .... }.

~~ 1fU ~1JfC~'f1 ~{f <.fii.<!<? \5fC9j~~ ~ ~ ~ fr1cfu~g

(i) {O,0, 0,1,1,1,1, I, ... } (ii) {I, 1,0,1,1,1, .... } I

2.5+2.5

24. Answer any two questions from the following:

~c<l-~ ~ ~~~~:

(a) A certain integer between 1 and 1000 leaves the remainders 1, 2, 6 when 5
divided by 9, 11, 13 respectively. Find the integer.

1 ~ 1000 \.£I~~~ c<fR \.£I~ 1~\~ 9f<11~Jl>C~9, 11, 13 ~ \5i'if ~
\5i'iiV'f<f~ 1, 2, 61~\~f.tcfu~1

5x2 = 10

3529 14 3529
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(b) Set up a Round-Robin tournament for 8 teams.

( ~ If'i~¥t~'t ~ ~~ ~~ Round-Robin ~NlC~t~\?)HI\?)tf61~t~ ~ 1

5

5

(c) Solve the set of congruences using Chinese remainder theorem.

x ==1(mod4)

x ==3(mod7)
x ==5(modll).

Chinese "5f'51txlll ~~ >l1~C~J M~f61~ congruences ~~ '>ft~'t ~~

~~I

x ==1(mod4)
x ==3(mod7)

x ==5(modl1).

5

5

3529 15
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