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West Benga.l.State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2012

PART-III
MATHEMATICS (COMPUTER SC. AND PROGRAMME) — GENERAL
Paper- IV
Duration : 3 Hours . Full Marks : 100

The figures in the margiﬁ indicate full marks.
e AAPTER W(Sd SR @ A1 |
1wy AeAnefd s (e |
Answer any two Groups from A, B, C

(@ (19 w2 k@19l (A, B, C-3 W4y) T&a a9
GROUP - A
Answer any five questions from the following : 5! 10 =50

@ @A «Afo 2ega Ter fa |

1. a) 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+xanda+x=b+x, thena = b. 2+3

YW FFH (@ (T TR SIS (I o a-99 27F M a” Aol | Sge 2Ed I (3,
@ e eEifdred @ @ fSaf ova, b @a8 x99 G aia + x = b + x G2
a+x=b+x WSH@a=bTd|

b) Obtain the binary equivalent of the numbers (1674 125),, and (56 75),,. Find
their sum and difference in binary number system. Find the octal equivalent of
the sum. : ' 2+2+ 1
(1674 125),, 4R (56 75),, MAIGETE TaOrF] Fge (@ S+ | OIoE (oI G
fcanereet Gt aif¥ oiafors (@1 a3 | e S8R sIge (@7 o |
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Find the Boolean function represented by the following truth table in
conjunctive normal form : 5

fAsfRe wepad am goife ey Comfa Fa aaw N AifEEE SrEEe FeR!
SIFICA (CNF) 24T 3%+ 8

O|O| 0| | ===
olo|=|=lo o~
o|l—loj=lo|=o|~|n
o|~olo|~|o|o|~w

What are logic gates ? Write down the truth tables of OR and NAND gates each

~ with three inputs. Realise OR function with the help of NAND gates. 1 + 2 + 2

@fes 717 & 2 foq 2t 917 [R#8 OR @32 NAND 4133 Fepnad &3+ | NAND 4l
A OR SAFH AT 394 |

Explain each of the following terms giving their full forms : | 5
(i) BIT (i) BYTE (i) BCD (iv) CPU (v) ALU.
frsfarfs siwafem s el forgm @3z a1 e 8

(i) BIT (i) BYTE (iii) BCD (iv) CPU (v) ALU.

Draw a switching circuit for the Boolean expression

{(x+yz)+x'}y +yz. Obtain a simpler equivalent switching circuit. 2+3

{((x+yz)+x'}y +yz IO afsmena o defe 325 adab a9 aa+| @2
AR ATgel @ HREres 326 T6A| [AefH 3% |

Write short notes on any two : ' 5
fasfafie @ W gfoa e«a Tt forgw ¢
(i) High level and low level language
High level @3X low level language
(ii) FORTRAN

(iii)  BASIC,
What do you mean by time complexity of an algorithm ? Develop an algorithm
to find the smallest of five real numbers a, b, ¢, d, e. 1+4

«@f6 SpEeNfav-aa TR wfterel qecs & @R ¢ oAl 3w MM a, b, ¢, d, e
Faeu’ fWofll FA G Gf0 SNV (oF) 9 |

.
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5. a)

b)
6 a)
b)
7 a)
b)

Draw a flowchart to find all the odd numbers from 1 to 100 and to compute
their sum. 5

1 (40 lOOﬁ*fﬁWﬂ‘{'ﬂﬂ(Wﬁﬁ (X AT ) R OIH (19w el 3313 oo @
fefoa o awa1

A function f (x) is defined as

fx)=x%-5 x<2
2

- X<, X =2

=x24+3x, x>2 )
Write a FORTRAN 77/90 subprogram for defining f (x). 5
@5 SHe [ (x) GO WIS 3
S(x) = x% -5, I x <2

- x2, Y x =2

-x2 +3x, 994 x> 2
G ECHHT [ (x) (F FAR I G 936 FORTRAN 77/90 HIATAIES 067 3536+ |

Discuss briefly the basic difference between a function subprogram and a
subroutine subprogram in FORTRAN 77/90. ' 5

FORTRAN 77/90 (® @3 function subprogram <38 «3f6 subroutine
subprogram-<&% W4 & ALFIefA  ALCHCA SEBA 4 |

Write the following expression in FORTRAN 77/90. 5
| Jas+log b 2243
(i) _— (i) x> +sec’!x (i) | cosx |+ e i
c+dsinx .
5 n
v xY 4 yz v =
10 3!
FORTRAN 77/90 % fsfaifie aifienz el By o
Va + logeb 3 -1 -x* 12a*
(i) —_— (1) x%+sec™'x (iii) | cosx |+ e
c+dsinx _
5 n
R L v =
5 v —
S T} 31
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 (¢ @36 213 se@if¥a am@saca Famefa @ ¢ Soaye Snzmd sz
FORTRAN 77/90 - 91, F €3 E Fffo el ige 3334 |

Write a FORTRAN programme to illustrate the use of Do Loop to find the sum of
the following series : 5

.31 1
+t— o —
3252 TR
fsfafie (afite o=l @@ 39917 & FORTRAN catmfﬁ'qamnoboopaa
Jaz1a AaifEe Ty

11 1

1+ ot —
32 52 TR
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a) Write a FORTRAN 77/90 program to find the roots of the equation
2x? +7x+3=0. 5
2x2 + 7x + 3 = 0 wacta Mol A sam @ @b FORTRAN 77/90 (e s |
b) State with a suitable example the use of valid IMPLICIT type declaration in
FORTRAN 77/90. ‘ 5
FORTRAN 77/90 ©1&® (34 IMPLICIT type declaration €3 %4 THY@ Twrzae
A HCAB] S |
a) Write a programme in BASIC to find the H.C.F. and L.C.M. of two given positive
integers A and B. 6
76 2@ gy o A A 93R B -93 1718, @3 AALG. (37 FAE & BASIC -9 436
cenams &g )
b) Write a short note on TAD function in BASIC. 2
BASIC-4 TAB function -9% 697 @& wefwe Tl e |
c) What is the purpose of DIM statement in BASIC ? 2
BASIC-4 DIM figfea Sowmy fas 2
' GROUP - B
Answer Question No. 10 and any four from the rest.
ol 72 Yo G T (W (I BiafS eiosw T | |
Answer any five questions : 5x2=10
@ (= +ff5fe 2mm e fm
~a) Find limit function of the sequence of function {f }
n
nx
where f (x)= , X€E[0, 1]
_ n 14+ nx -
{f yoeEEaiDa Fh weerss Ao o @A £ (x) = — x€[0 1]
n n
COSs nx .
b) Show that the series 2 5— Is uniformly convergent on (=9, =),
n
cos nx
O (Y ——— B AT (- o0, o0 ) R Oy HSTCA SfGH |
n _
_ -0"nt ,
c) Find the radius of convergence of the power series 2 — X
n
=0"nt
> ——— " @@ iz e gEnd Refa 3w
n
d) State Dirichlet's condition in connection with Fourier series.

i @ s et «a »$ Rge 34
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11,

e)

h)

a)

b)

Find particular integral of the following equation by the method of
: o :
undetermined coefficient : -—-g -4y = e?*
dx

2
ke sz Ao %_4y.e2xmﬁwmmwmm|

d"y
Solve F +y =0.

d4y
WWW—4+y-0
dx

Find inverse Laplace Transform ( ! ) for f(p) =
p°-1

§p
fa#if)e Laplace Transform (L" ) (I T4, AP f[p)-z—pl. p>1
p -

Find Laplace transform of f(t) = t2 + cos? 3t.

SO =% + cos? 3t -2 Laplace transform (39 394 |

xn
Show that the series of function 2 J, where J'n(x)-—s. x€ [0, 1] is
n
1 w0 x ] + 1
uniformly convergent on [ 0, 1 ] and show that f 2 - 2
0

o & m+yn®

=

3+2

n

orR 1Y f, @R (o) Seopwaflb I [, ()=, x€ 10, 1), [0,1] @ W
n

% -3

n=1 (ﬂ + l) n

n+l

WMMM@}
0

?Ma

n
Show that the sequence of real valued function { ; } defined by [ (x) =

1+ x"

X €[ 0, ») converges pointwise to a function f on[ 0, » ). Show that S is not
continuous on [ 0, » ) and hence deduce that the convergence of { A } is not
uniform on| 0, = ), _ 5

n

m | ‘fﬂ(x, =

: XE[0, ») @& Sl [0, ») @& Sl REpAnors
+Xx

SISHR QUG £ 21 67 Tl WAH | (R (A [ 0, 0 ) GRNE [ SIS €G3 7 (AF
o @ { f,, | wegefS [ 0, ) SwiE el e |
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13.

14.

a)

b)

.a]

b)

a)

b)
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1
Assuming the power series expansion for = as

1-x
1 L s 38 ¢ 185 o
=1l+—x“+ x* + x°+...,] x| <1 obtain the power series
_2 2 24 248
ion for sin~' x. Deduce that 1 e A S 3+2
on for s x. Deduce that 1+ + + +o.=-—
i Hee 2.3 245 2467 2
i B ] 1 5,18 4 185 ¢

=1l+—x“+ T4+ 4+ x] <1 @6 wre @) afb
;;l- x2 2 2.4 2.4.6

@@ sin~! x oDl OO (AN [y F7 922 IR @ -

1 13 135 n
1+ + + o= —
23 245 24.6.7 2
x X
Prove that + + +... is convergent on [0, =)
x+1 (x+D)(2x+1D) ((2x+1) Bx+1
but the convergence is not uniform on[ 0, = ). 2+3
x x
= (3

+ + * s
x+1 (x+D(2x+1) (2x+1) (3x+1)

T [ 0, ») G2 SWANE, SOANT G [ 0, » ), G2 TGANE ATSIA SSHIF] 73 |
d3

Solve —‘g+4—y = sin 2x. 5
dx dx
d’y dy
ANYH FF ——+4— = sin 2x
dx®  dx
: d2y 2 '
Solve by method of variation of parameter — +a”y =sec ax (a = 0). 5
dx
(SW 265 GG AT I FANYW I S
d2y 2 :
Ful y=sec ax (a=0)
Using the method of undetermined coefficient solve
d
(D2 +3D+2)y= e*cos x (D-—]. - 5
o dx
sfadie 7201 #%fors AMYW T34 ¢
d
(D?2+3D+2)y= e*cos x (D-—-—]
dx
dx : dy = :
Solve —-3x+2y=0, —-2y-= o
i + 2y i 2y=x+e 5

“dx dy
AN FF —-3x+2y=0, — -2y = 2t
e X +2y ™ 2y=x+e
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15.

16,

17,

a)

b)

a)

b)

a)

b)

Find the eigenvalues and eigenfunctions for the differential equation
2 .

Y oy =0 (»>0)with ¥ (©)=y' () = 0
dxz y y o

2
.d_g», A o= 0 (> 0) SR FARFACHR SR TE 6 TR Seopmref R aam,
dx
RN TS 281 y' (0)=y' (1) = O
Solve the following partial differential equation by Lagrange method :
(Yy-2zx)p+ (x+yz) g=x2 + y2
fcwa wefie weee Alfieael® Lagrange -9a Ao sreicy e e o
(y-zx)p+ (x+yz}q-x2+ y2
Find the Fourier series expansion of the function 4+1
JX) = n+x, ~n<x<n

1 1 1

n
Hence show that — =1~ — 4+ —— —+.,.
4 3 & 7

S = n+x REABIHE -n< x < WENEA PREa @Tice Rge a1 | @2 (A=

n 1 1 1 '
(MIA A —=l-—t ==,

4 3 5 7
Find Fourier series of the function 5
SJlx) =k -m<x<0 '
-O 0‘x<n
fraffes sersafa pham @ P s
Jx) =k -m<x<0
=0 Osx<n

1
@ If L{j{t)}-=F(s}thenprovethat L{jlat)}-EF[

Qlw

}s.a:-O
(i) If f(t)=-1forts2
=lfort>2; find L{f(t)}. 3+2

(i) ﬂﬁL{fltl}-F(s)QﬂmWﬁW L{f{at}}-%F( z ].s.a:-o

(i) I f(t)=-17¢t<2
=1 Wqt>2 L{f(t)} fefaza=
Solve by using Laplace transformation, the equation 5

2
d%y dy ~tsint

—5+2 - +by=e given that y (0)=0, y” (0) = 0.

FIHE 9% DGR R 2 s sTfiwaaf® snam a9 ¢

d’y _dy ~tsint .
EF+2-d—t+5y-e @y (0)=0, y (0)=0
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b)

c)

d)

€)

“h)
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-Answer Question No. 18 and any four from the rest.

b | 40ad Ten fae @3 ) eefE (e @ @t viafba e e

Answer any five questions : \ 5x2=10
@ @1 A6 eiosa Tex fume
o

If a, b are positive integers. such that gcd (a, b)=1, then show that
ged (a+b, a-b) = lor 2 -

MW oa, b W AB PR W @ A, (@ b)=1 OEA (R @ oL,
[a+b,a—b)-1'ﬂ%2

Find all prime divisors of 40 !
40 1 7:1iB7 e ahfere S el Ry a7

Show that x% - x+11 is prime for all integers x with 0 < x < 10 however
x?2-x+11is composite for x = 11

i x @5 @3B AN T @ 0 < x < 10 ORTH A @ x2 - x +11 3o AN 12y
Wix=11 WO LA TN @A x2 - x+11 936 GO 7 |

If a = b(modm) and ¢ =d (modm) thén show that a + ¢ =b +d (mod m).
I a = b (modm) &% ¢ =d (modm) W GIE W4 (A a+c¢=b+d (mod m)
Find @ (260) where ¢ denotes the Euler's phi function.

¢ M Euler 44 phi So%3 T ©1ZE ¢ (260) Fefy 32 |

Determine the highest power of 2 dividing (11010100), .

2-97 AN JR WS F6 @A MoAS 2 HAM (11010100),-F Fo4ef weet- Freifers
FAR ? | |

In a Boolean algebra(B, + .., '), foralla,b,cEB if b+c =c+aand

b+a = c+a then prove thatb =c .
(B, +,.,") a3 &0 Jeeiide &, B -93 S95S 7S a, b, ¢ 93 T
Mb+c =c+ a¥®ib+a’ = c +a’ T, OEE AN FF4 (I b=c

Find a closed form for the generating function for the following sequence.

{0,0,0,1,1,1,1,1, ... ,}

{0,0,0,1,1,1,1,1, ..., ) SHFALA FIKE SAFFA 3T S Fefm 201 |
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19.

20.

21.

Answer any two question : - 2x5=10
A (I §f6 2esz Tew e ¢
a) Prove the following inequality by mathematical induction on n.
2" < 14 (n+1) 2" for all integersn =1 5
n-a3 87 Nfafes Sz e wa Rufafe sl e s

2" < 14 (n+1D) 2" (nz1- @ I AR n = Ew))

b) (i) Convert ( 5554 )7 from base 7 to decimal representation. 2
( 5554 )., 7YifBa e 7 (= »ifrSa ez mifsrs aetrze fefy w1
(i) Convert (1001101001 ), from binary to hexadecimal. 3

(1001101001 ),, Fifbeas R (A @IEArRIcs Hotrefrs e |

¢}  Find the remainder when 10%*! is divided by 7. “ 5

10241 sanfoees 7 ara o1 wta SR sikanfs Fefa e |
Answer any {wo questions : ' ~ 2x5=10

@ @I 4 esa Oad faw

a) If a is a positive integer such that gcd (a, 429)=1, then prove that
a*®® = 1(mod 429). 5

it a mmWﬂ‘fﬂ\"mﬂWWﬁmﬁ (a, 429) =1 T, CIZH 4 FF (3
a*®® = 1(mod 429)
b)  Is (23 AES5), is divisible by 3 ? Explain. | 5

(23AE5), & 3 @ Rere 2 fm |

c) Find the correct check digit for the following ISBN :
81 — 203 — 0871 — ' 5
81 — 203 — 0871 — ISBN -fb3 &) ©% AG1Z (digit check) MYIB e v |
Answer any tLbo questions : | 2x5=10
1 i dea T fie ¢
a) Find the correct check digit fo the following incomplete UPC
690274421142, . B
wee UPC 690274421142- 93 T 0% AI512 - 7S Refy a1
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c)
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The identification number of Mr. Roy's credit card is the following :

5368 2358 9683 1135 |

&) ara SRR (O F1eda AfpraT A (identification number) few e 2=
5368 2358 9683 1135

Is this credit a Master Card or Visa ?

@B FED 3 AT P16 w1 foi #16 2

What is the Bank Number of this card ?

@B FEHa 1% 793 3@ 2

' What is the account number of this card ?

R IFIEHT T 774l 30 2

What is the check digit of this card ?

G2 F1EHa AR AT 7S ¢

Is this identification number valid ? u
<8 JAfasr 5 = gy (valid) ?

Find a Round-Robin tournament schedule for 5 'teams.

5 f wel @& Round-Robin #fStaifenE & e s |

22. Answer any two questions : - ‘ 2x5=10
@ @1 4o Az TR faw |

a)

b)

c)

For any Boolean algebra prove that

(a+b)(b+c)(c+a)=ab+bc+ca foralla, b,c €EB 5
(A (I T eeifare Goy e %4 3 :
(a+b)(b+c)(c+a)=ab+be+ca (B~ S @ @I a, b, ¢ 48 &% ) |
Construct the truth tables for the following Booléan expressions :

(i) X ( y+x') (ii) xy' +y (x'+2)

frafiie gy e e ere! 7 e a2 ¢

() x(y+x') (i) xy'+y(x'+2)

Express the Boolean expression (x+Yy } (x+y )(x'+z) in DNF in the
variables x, z and also express it in DNF in the variables x, y. z. 5

(x+y)(x+y ) (X' +2z) TR AFTEE x, 2 BERCAR AICHTF DNF -9 o3 %4 | &
AFRIAICE x, y, z HCEAA ANACHFE DNF -9 I 374 |
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23. Answer any two questions : . 2x5=10

@ I o eiosiw Oed fite ¢

a) Determine whether the sequence {an}mn_o is a solution of the recurrence

relation @ =2a, -a , for all n=2 where a =3n for every nz=0. Answer

the same question where a, = 2" for every n 20, 5

G APRYI 0, n = 2K G G WG NG @ =2a, |, -a, , (a, =3n) (6 AR
|{an}°‘"n_'0 S @2 AT AN 1 ©f [Fefu FH 1 @) = 2" A 02 0 97 G

(A @2 2AeaiE Oed |

b) Find an explicit formula for the sequence defined by the following recurrence
relation with initial condition : 5

b, =2b, , +1for all n =2 with initial condition b, =7.
(@ I n 2 293 &) GHfS AGE 79 b, = 2b, | +1 (6T WNR | G AR 16
b = 7; FERY SIFAOA 2O 3 IS T |

c) Solve the following difference equation together with the given initial condition :
an——2an_l-9fornzl.a0-7. 5

aArafee éng AafEiie sea Afiead® smaw a4 2

a, -—21:11,]_1 -9 ' (n21-93 &), a, =7

24. Answer any two questions : . 2x5=10
(A (I gfo eives Oed fum |
a) ‘Solve the following linear, homogeneous, difference equation with constant

coefficient for the given initial condition.

forn=2.a. =2 a =5. 5

a,=5a, ,-6a, 0 = ]

n T 2

fasfafe afis, s, somge owd Tatd T AR 26w a9 ¢

a, =5a,  -6a, , (n 2 2 939 &), a, = 2. a =5 |



]

b)

)

L

2
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Using generating function solve the following recurrence relation :

'a'! =2a ,~a, o for n=2and ao =0, -al =1,

IR WS I IR RS 7@ 7w Fnam F2m 8

a,=2a ,-a ,(nz2-@WE0),a, =0, a=T |

Express a as a function of n where a, satisfies the relation. 5
n :

a =7a +8, nzla =12
n n- 0

a* TR ReRlRe T Bt e w

a =7a, _,+8 nal a; =12, SA a, - (F n-G WAFSHCA 2T T |






