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West Bengal 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 margin indicate full marks.
Bgq TAMTE FICe O (11 AFF |
sy Fenafe sjefEa (e |
Answer any two Groups from A, B, ¥

@ @ 726 &l (A, B, C-1 3(4)) Ted Fe

GROUP - A
Answer any five questions from the following : 5x 10 =30
@ @ i ees Ted fam |
B 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

o FF (A (PN IO Jeefared (F oM a-dGd I 2 a’ SfEer | SRS o§e I (@,
Wﬂﬁﬂa@‘fﬁ'ﬁ—m@Wﬁﬂﬁ"ﬁa.bﬂdix-xﬂ.dvéfvﬂilﬁa+x:b+x»Q?fi a

+x=b+x T o®a=bTAI

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),; 9% (56-75), seaiaf Fe] FNgE ({9 IEA | O (IR AR

Rasel (Aot 1 AGfeCe (@ I | I9REfoR SR HAGE (I I |
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a)

b)

b)

a)

b)

Find the Boolean function represented by the following truth tabl
conjunctive normal form :

frsfeifas srempmd) A e oy Sowifa T QI et ARWEICE AEs Feki g
(CNF) oM™ 3

o|l—|lo|o|~ oo~

O|OC|O|O| - ||| &
QIO+ O |Of ||
QI=O|=O |=O|=~|N

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

@ifes 7 & ¢ fo7 24ed g M OR @92 NAND %itdd FoRe! 3= | NAND
AR OR SAFF0 BT 5 |

Explain each of the following terms giving their full forms :

(i) BIT (ii) BYTE (i1) - BCD. = {1y~ CPD (v) ALU.

finfafee smafer sojf w1 fo1ga @ 21 %6 ¢

(i) BIT (ii) 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.

{(x+yz)+x'}y +yz -8 afFmena @ eieifEe 325 610 907 35 | X 8

FANGE AP FZGTON HZ 6w Hef3 5 |

Write short notes on any two :

fsfelRe @ @ uioa sz Bt for ¢

(1) High level and low level language
High level @R low level language

(ii) FORTRAN

(iii) BASIC.

1]

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. '

o SpEaNfRvs-97 A SfbeTel d@ce & @ 2+l ¥R WA a, b, o
Frow Wl FR T @6 SpEaNfEvs tod] S |
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Draw a flowchart to find all the odd numbers from 1 to 100 and to compute
their sum. 5
1 (AG® 100 ~3 Fibet SoN AN (@7 A G G2 O (o el w1 &) @i
ifefba sz e |
A function f (x) is defined as
Fld=x2<B ¥42
2

=x", x=2

=x*+3x, x>2 ,
Write a FORTRAN 77/90 subprogram for defining f (x). 5
G AT _f (x) ARSI FH&RA© ¢
S =x*-5, T4 X <2

- X2 Y x =2

=x2+3x.21’4?l x>2
G AT [ (x) (@ (AR I G @56 FORTRAN 77 /90 RN (od] 3% |

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

FORTRAN 77/90 (¢ @36 function subprogram <% @36 subroutine
subprogram-4g Wy 3 AL FARCHC AL S |

Write the following expression in FORTRAN 77/90. 5
Va +log b c
(i) _— ) xS +sec!x (iil) | cosx |+e X /¢
c+dsinx
VA = n
2ok Yz X
iv) x¥ + vy —.
10 3!
FORTRAN 77/90 (e fisfie aifésiens e e ¢
Va +log b .
(i) —_— (ii) x3 +sec! x (iii) | cosx |+ e"(2 Za
c+dsinx
2 yZZ S X”
(iv) x¥ 4| — (v) e
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 (& 47 q1%a seraifeia s Famafe & 2 Soge Srzad AR
FORTRAN 77/90 - @ I, F &% E Ffioafe ige o< |
Write a FORTRAN programme to illustrate the use of Do Loop to find the sum of
the following series : 5
i 1 1 1
+ 32 L 52 +...+512

FafiRe @dfa @’ (@9 3999 & FORTRAN (21N &35 S Do Loop <
TR ABIMS 2 ¢

1 1 1

l+ —+—+...+ —=
. 512
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8. a)

Write a FORTRAN 77/90 program to find the roots of the equation
Bx” +7x +Ba0

2x% +7x + 3 = 0 AN Nora Mo FE &) @ FORTRAN 77/90 (2o

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

b)

FORTRAN 77/90 SRR (94 IMPLICIT type declaration 4 4<% Goye B
FRCANCH SIS 2 |

+ Write a programme in BASIC to find the H.C.F. and L.C.M. of two given po
integers A and B.

M ATE AN o AT A GR B a1 9.0, @G3R #1300, 94 QI &+ BASIC
ceeTS forge |

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

BASIC-4 TAB function -&% 6°& «3f5 e Tt g |
What is the purpose of DIM statement in BASIC ?

BASIC-9 DIM RJfe Srameyy & 2

o

GROUP - B
Answer Question No. 10 and any four from the rest.

o R S0 IR W (T (I 1Al e Tex i |
1] 10.  Answer any five questions :

@ I 250 2ieeig Teg fie ¢

il : a) )

5x2

Find limit function of the sequence of function {f }
n

e

nx
where f (x)= 2 X0 R
n 1+nx

{f Yoo TN Srorss Ao T @ f )= id L, XE[O, 1]
n : n-

1+nx

COS nx
b) Show that the series 2 5 — is uniformly convergent on ( -, ),
n

COS nx

cwznacaz 5— 9 (MM (-, o) 97 N2 ATSIE SFEHT |
n

-)"n!
Find the radius of convergence of the power series E

n
n

n
X

-1"n! % :
2(# x" 9% S (Mg wfesRe ey Ry e |

n

d) State Dirichlet's condition in connection with Fourier series.

ERERIG T 351 Rt a1 =16 Ryw 20|
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Find particular integral of the following equation by the method of
2

d7y 2x
undetermined coefficient : — -4y =e
dxz
d2y
i s Aafere — - 4y = e2X @3 MNaaelBa [oa swieet ffef a5 |
dx
d4y
Solve Fial- 0.
dx
d4y
Il P +y=0
dx4
=1 5p
Find inverse Laplace Transform ( L ) for f(p) = 5 mp>1
-1
: =] 5p
{4/ Laplace Transform (L ) ([ P, @A f(p) = 5 Pl
p° -1
Find Laplace transform of f(t) = t2 + cos? 3t.
S = t2 +cos? 3t 47 Laplace transform (J9 3 |
n

X”

Show that the sequence of real valued function { Foe } defined by f (x)= =
1+x

x €[ 0, ») converges pointwise to a function f on| 0, « )% Show that f is not
continuous on [ 0, ») and hence deduce that the convergence of {f” } is not
uniform on|[ 0, ). v 5

n

XE[0, ») 9% SGEAG [0, ) @3 SGAE RACATE

S DR fn(x)=1 =
+ X

SSHAIT @A f 251 6T T SAFS | (A (T [ 0, o) A [ IPFO IR 49 (A
o @ {f, | s [0, o) SIEAICE FAOIE AT 72 |
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a)

1
Assuming the power series expansion for ———— as

1-x?
1 Uy TR P W 6

=l+—x“+—x" + X +...] x| <1 obtain the
2 2 2.4 2.4.6

1 1 1.3 1.3.5
X s Deduceithat '+ = + i
e bt S M Lo <

1-x

expansion for sin~

1 | Qi 1.3 15395
4@ e — G Jroag v B i x©
2 2.4.6

Nl x2
sin™! x SorEBa e (W) Pl v @az G -
] 1.3 1.3.5

=

- + +...
2.3 245 -2.467

tou] x| <1 93 e (=) ol

T
112
X X
+ + sy
x+1 (x+1) (2x+1) (2x+1D (3Bx+1)
but the convergence is not uniform on[ 0, ).

Prove that

. is convergent on [0

X X
+ + = B
xX+) (x+1)2x+D Cxs+l) Bx+1)
B [ 0, ) @ SwAICe, WEHA & [ 0, = ). G2 SICE TSI SIS 77 |

as d
Solve ——y+4—y =" Sin 2x.
3 dx

dx

v

d°y dy
AN FPl —— +4— = sin 2x
dx® dx

d2
Solve by method of variation of parameter g + a2y =sec ax (a=0).
dx

(W AbeT &[S AT DG FNY e 2
d?y

g+a2y=sec ax (a=0)
dx

Using the method of undetermined coefficient

2 c . X d
(D“+3D+2)y= e*cos x D=—|.
dx

ST 3729 AwfSre Heae 9 ¢

(D?2+3D+2)y= eXcos x (

dx
Solve — - 3x + 2y =0,
dt




15.
ver series
3+2
[ @6 e
16.
on [0, =)
2+3
Gl
5
10). 5
17,
nt solve
5.
5

b)
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Find the eigenvalues and eigenfunctions for the differential equation

d2

y : : ; ,

—+M =0 (r>0)with y 0=y @ = 0.

dx

d2y .

—+My = 0 (A > 0) SRwe AP SR AR € wi3ce SierEaafE Fdd o,
dx

@A AIE 25 y' (0)=y () = O

Solve the following partial differential equation by Lagrange method :
(y-zx)p+ (x+yz)q=x2+ y2

fArsg S S1eae TNad Lagrange 99 A&od ARG LI 5 2
(y-zx)p+ (x+y2 q=>x2 + y2

Find the Fourier series expansion of the function 4 +1
flx) =m+x, —H<X<T
1 | R a0 |
Hence show that —=1-—+—-—+...
4 < e
fx) = m+x 92 SAFIOE -7 < X <70 NS i (afice Rgo a1 & (U@
Lkl
MA@ —=1-—+=-=
< O N
Find Fourier series of the function 5
flx) =k -m<x<O0
=0 Osx<m
e srorssie T @M R awe |
flx) =k -m<x<O0
= 0 D=zsx<n
/ o[58
i) If L{f(t)}=F('s)thenprovethat L{f(at)}=~—FL s ) s.a>0
a a
) If f(t)=-1fort<2
—1fort>2; find L{f(t)}. 3+2
1 S
@ ;M L{f(t)}=F(s) O NN L{f(at)}=—F[ = ),s,a>0
. a
) IM f(t)=-1TWt <2
=1 Wt>2  L{f(t)} Refa sz
Solve by using Laplace transformation, the equation 5
d’y  dy ~tsint .
+2—+by=e given that y (0) =0, y (0) = 0.
dt? dt
ST 9 AR AR S Ao el e Feed ¢
2
d7y

d i ’
8Y 95 iey-et @y (0)=0, y (0)=0
dt2 dt
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18. Answer any five questions :

@ (@I 2Af5f6 2rxig Sag s

a)

h)

GROUP - C
Answer Question No. 18 and any four from the rest.

St A e Oed ey @i Q1Y emmaE (o @ it biafba Seg fim |

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

show

M a. b @W g PR = @ s, (@. b =1 ©I& W @
(@+b, a-b)=1 =l 2

Find all prime divisors of 40 !
40 ! 31ANfBa Fpet ENfeie Bt afz o s |

Show that x? - x+11 iIs prime for all integers x with 0 < x < 10 ho
2

X” -x+11 is composite for x = 11

W xc 1 9B 54PN T @ 0 < x < 10 OIRwE R @ x2 - x+11 @3 G

MWx=11 WA G E x2 - x 411 930 cfars g |
If a = b(modm) and c=d (mod m) then show that a+c=b + d (mod m),"
IdMa =b (mod m) €32 ¢ =d (mod m) A OIRCHA A A a+c=b+d (mod m

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

¢ M Euler 94 phi itomsss 23 wizgs @ (260) faefa Feee |
Determine the highest power of 2 dividing (110101 O())2 :
2-99 RN 92 9IS 36 205 qrore 2 7Y (1 1010100),, - 3¢ 25t Ref

?

In a Boolean alécbra( B. +,.."), foralla, b, cE B if b+c =c+@

b+a’ = c+a then prove that b = ¢ .

(B, + . ..,") 9sf 35 fNwaifre 206, B -9q swsfs B a, b, ¢ 99 G

WWMb+c =c+ a9i2b+a = c+a’ T, O YA %A @A b = ¢

Find a closed form for the generating function for the following sequencg

000, de Vil 1)

£0,0.0, 1,1, 1, 1.1, ..., } Seruifba aes Sicopsiaa 9 St el o |




5x 2 =1
p show tha
e @ s

e 10 howevel
b Ghifere 3%

pod m). ,

mod m)

5 freifere et

L c + a and

quence.
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Answer any two question : 2x5= 10

@ @I vt 2o Ted e ¢

a) Prove the following inequality by mathematical induction on n.
2"l < 14 (n+1 2" for all integers n = 1 5
n~a% @=fq aNfdfes BTz ecs wa MEfee spnen e s
L, W o | W R Ol | - @ (I A2 n -9 &)
b) (i) Convert ( 5554 ), from base 7 to decimal representation. &
( 5554 )., eifba faai 7 (5 AfSw ez weifars st fRef et |
(ii) Convert (1001101001), from binary to hexadecimal. 3
(1001101001 ),, 7B fafeil (A @GAFICS HAMfre we |
c) Find the remainder when 10%*! is divided by 7. 5
1024 12ifore 7 @Rl ot S SR8 A e e |
Answer any two questions : 2e%:.5:=. 10

@ @I 1f5 2esd Ted fue

a) If a is a positive integer such that gcd (a, 429)=1, then prove that
a*®? = 1(mod 429). 5
I a 9 GFH 419 oo AT 2W A G AALS. (@, 429) = 1 T, SIRE qAN S (A
a?®0 = 1(mod 429
b) Is (23 AES5 ) is divisible by 3 ? Explain. -
(23AE5), o 3w ferey 2 fas |
c) Find the correct check digit for the following ISBN :
81 — 203 — 0871 — 5
81 — 203 — 0871 — ISBN -f6< &l @ WbIZ (digit check) T facfa e |
Answer any two questions : 255 =10

@ (1 9o Aesia Ted fud ¢

a)

Find the correct check digit fo the following incomplete UPC
690274421142. 5

el UPC 690274421142- 99 G+l & A61E - AT ez aee |
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b)

The identification number of Mr. Roy's credit card is the following :

5368 2358 9683 1135

& ary TR (&FfTE FinGa CIERES 271G (identification number) g Ry T

5368 2358 9683 1 135
Is this credit a Master Card or Visa ?
4R IS & MBI $IE W fov w1E 2
What is the Bank Number of this card ?
G2 FIEH3 1% Tl v 2
What is the account number of this card ?
'3' _. G2 FIGT SIST fS v 9
? What is the check digit of this card ?
| G2 FEB 512 7221 o 2
Is this identification number valid ?
o @ A1 B & srmeraey (valid) ¢
l’ :

Find a Round-Robin tournament schedule for 5 teams.

| 5 f vitera wafp Round-Robin #ferf TOTETE G el Fa |

' 22, Answer any two questions :

@ @19 7fo 2esiw Seg i |

a)

2x

For any Boolean algebra prove that

(a+b)(b+c)(c+a)=ab+bc+ca foralla, b, c € B

@ (I IR Treraifres e et 2647

(a+b)(b+c)(c+a)=ab+bc+ca ( B9 9%5fe (3 (311 @, b, ¢ -2 )|

b) Construct the truth tables for the following Boolean expressions :
; (i) xX(y+x') (ii) xXY'+y (x'+2)

“ TS 3o e o sroret e et v

(i) x(y+x') (ii) xXYy'+y (x'+2)

| c)

Express the Boolean expression

(x+y)(x+y' )(x'+2) in DANF
variables x, z and also €xXpress it in DNF in the variables x, .z,

(x+y)(x+y') (X' +2) 3o aifmmsice X, z bR AlCHATH DNF -4 2o
AN x, y, 2z Seom Aiesicma DNF -9 25| 3] |




fafee 20 |
2x5 =18
5
&) ) |
DNF in the:
f oo T |
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2. Answer any two questions : 2%5 =10
@ @I gio 2esia Oed e

a) Determine whether the sequence {a”}jc : is a solution of the recurrence

ns=

relation a = 2a”_l -a, , for all n= 2 where LES 3n for every n =0. Answer

the same question where Q= 2" for every n = 0. 5

AAB R 1, n = 2~ G G SE A¥F a =2a, | -a, , (a, =3n) (S VAR

Itk ks SEFA O3 AHCHRI A Bl ©f [efr @1 a =2" FINB n = 0 99 &)
n n=0 n
(e G2 AAE Oed i |

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

relation with initial condition : 5

bn - ZI)W1 + 1 for all n = 2 with initial condition bl =7.

@ (PG n 2 2-93 &) G WS 9% b = 2b_ | +1 (16T V(T | &= 2ARFEF 21
b, = 7; AR S AP 7q FweAlfre Fe |

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

=-2a O fornz=1, a. =7, 59
n n-1 0

ofiafEs s &3z MulEie swa sEhwad Auge s ¢
a =-2a ,-9 (nz21-98), a, =7

n

4. Answer any two questions : 2x 9= 10
@ e gfo 2ieeid Ted fue |

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

coefficient for the given initial condition.

a =5a ,-6a , fornz2,a, = 2, a =5. 5

faaffe tafs, s, gorzege wed AN il Afee 9g T ¢

=5a - 6a (n = 2 99 ©«J), a, = 2. a, =51

an n-1 n-2
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b) Using generating function solve the following Técurrence relation -
a = 2an_1 —Q, o for n =2 ang aO =0, a1 =1,
PIRE WA IR0 7 Freforfe 2 THHOL A1 g o
aQ.=2a, =, 5 (n 22 -97 &), a, =0, a =1
c).

Express a as g function of n where Q,, satisfies the relation.
n

a =7a +*S. el a =12

n n-1 0
‘a, ' I NsfERe MEKIEERE O T Priees
a, =7a"_1 + 8,1 >] ao =12 |, Oz a -

(¥ n-93 SCAFIHC 2ipre P |




