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MATHEMATICS |
( Generic Elective )

Full Marks : 80
" Pass Marks : 32

Time : 3 hours

The figures in the margin indicate Jull marks
. Jor the questions .

All symbols have their usual meanings

Paper : GE4.1

( Algebra )
UNIT—1

1. Answer the following questions :

(a) Fill in the blank : R |

The number of symmetries of a
rectangle.is .
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(b)

(2

State True or False :

The set =Q is a group under usual
addition.

(3]

UNIT—2

2. Answer the following questions :

: -1y~ a) St ’s theorem. - 1
() Show that in a group G, (@”!)!=a for (e) State Lagrange Y
any aeG. , (b) State true or false : 1
(d) Find the inverse of the element —j in the Subgroup of a cyclic group is cyclic.
group of quaternions. | (c) Let H={Q),12)(34), (13)(24), 14)(23)}.
(e) Prove that if (@b =a?b? in a group G, i How many left cosets of H in S, are
' ' : : there? 1
then ab=ba. }‘
o | d) Show that the centre of a group is an
() Let Gbe a group such that the square of ’ (@) Abelian subgroup. group 9
any element is unity. Show that G is ;
Abelian. ‘ (e) Let G be a group of order 60. What are
. T ! the possible orders for the subgroups of
(9) Descﬁbe the symr_netr;es of a square. G? Justify. 2
Oor - 1
Describe the circle group. | {f) Consider the subgroup. H= {i%, +i} of
g the group of quaternions. Find any
(h) Prove that the set {1, 2, ..., n—1} is a | three left cosets of H. 3
group under multiplication if and only if !
nis prime. . : (9) Suppose that |G| = pq, where p and q
“or are primes. Prove that every proper
Prove that the set.of'all 3x3 matrices subgroup of G is cyclic. 3
with real entries of the form (h) Let H be a subgroup of a group G.
1 a b Show that if index of Hin G is 2, then
H is normal in G. 3
0 1 ¢
0 0 1 (i) Consider H ={1,11} of U(30). Find the
is a group under matrix multiplication. . quotient group U(30)/H . 4
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( 4)

o a b
] H={(o dJ:a,b,deR,ad:O}

Examine whether H is a normal

subgroup of GL(2, R). 5

Or

Prove that th
‘ . e factor group of an
Abelian group is Abelian.

(k .
) Show the intersection of two normal 5

subgroups is also a normal subgroup- |

Or

Le
' G be a group and let G' be the

co
Mmutator Subgroup of G. Prove that
(l) G' is nonnal in G' .

ii_' : ’
() llesa_SubgrOUpofGand H;G,
®0 His normal in G.

( contt

% Angy UNir—3
' r the fou s, ]
(@) OWing questions ]

8 te T, 142 ‘
(i) Te or False 1 :
L EVery . . k

inverse,rmg has a multiplicatlve |
nﬂed, i

(b)

(c)

(d)
(e)

()]

(h)
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(5)

(ii) Every element in a ring has an
additive inverse.

Show that the polynomial 2x+1 in
Z4[x] has a multiplicative inverse.

Justify that the ring of all 2x2 matrices
over reals under usual addition and
multiplication of matrices is a non-
commutative ring.

List all polynomials of degree 2 in Zy[x].

Show that the non-zero elements of a
field form a group under multiplication.

Show that the ring
zZ[N2)= {a+bV2:a, beZ)} is an integral
domain.

Consider the equation x2 _5x+6=0-
Find all solutions of this equations

in Zg.

Let S={a+ib}a,be Z, b is even. Show
that S is a subring of Z[i] but not an
ideal of Z[i].

Or

Prove that the intersection of any set of
ideals of a ring is an ideal.

4
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Paper : GE4.2

( Application of Algebra )

1. &R R o 9o R ed fa 6x2=12

Answer any two of the following questions :

(a) W4 ¥ @, (m, b, r, k1) Ai5eR CITS bl
BIBD Ry = I W% @ed ™R r=k
EUN
Prove that a BIBD with parameters
(m, b, r, k, A) is symmetric if and only if
r=k. :

(b)) 4RSTF, p>2 Wpaﬁcilﬁwmmlm
ol I @ OIS (p-1)/2% fwre @ofes
TG p AT AF

Qp = {resp(n2)| 1sn< p2—1}

Let p be a prime number greater than
2. Then prove that there are (p-1)/2
quadratic residues modulo p, and

Qp ={resp(n2)|15n < pz—l}
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-

(0
;?:?%;i’ 6t+1 T1al (order)-3 Mfi® 7,
F-3 @51 Rififos @ie wiie 4Q128e

S; = {ai’ a2t+i’ a4t+i} i=0 1 ¢-1
Cm ’ =0, L.,t7"
(6t+1ﬁiw A Soseeis Spa A
o e ) M A o T
T ' o

Let Fbe g

let q p finite field of order 6¢+1 and

e s ..
S o i & primitive element in F. Let
i ={a', q2t+i _4e4i .
y a }, l:O, 1, ...,t’l’

the sets Sp,...» St-1

f;id (6t+1, 3, 1) difference set
€ additive group F.

Then show that
form 5 4
family i

2. BIBD~§ %
W@ﬁ—? SUTS q'm .Ea m ﬁ"“ 4

Write
a sh
Bl ort n .
BD. ote on incidence matrix of 2

ARew T or

y G=

¥, i sj:’ TS K T 7-7 B @I
T e, %2'%:1:" e @, 5z G-I W
Let G___Z mﬁ‘fﬂﬂl

7 D€ the a44;
;‘;;f:ulo 7, ang S additiye group of integers

be

{ Continued )

(9)

3. R R @I 1 R S 6x2=12

Answer any two of the following questions :

(a) Parity-check matrix
1 1 1 1 1
H=
[1 0 1 1 o}‘
s me @WRe T8 C fAff ¥ uE CF

generator @® G fordi| @S Dual IG -
ct-3 3= fdfa

Find the binary linear code C with
parity-check matrix

H= 1 1 1 1 1
1 o1 1 O
and write a generator matrix G of C.

Also find the dual code ct.

(b) S GH G- OIS 7S T AW TS
st frdl W% 01111 (3301 'S I, T

G=10101
lo 1 0 1 1

Write a standard array for the binary
code with the generator matrix

1 _
G = 0O 1 0 1
0O 1 0 1 1
and decode the received vector 01111.
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(10 )

() ST @, Fix), -3 Sopicafs C Bt BT

¥ 9 I W @ oz -4
"ﬂﬁw%” ’F[x]n N

Prove that a subset C of Flx], is a

cyclic: code if and only if C is an ideal of
the ring Fix],.

4. (NS @, 9t g
frie 7o) T (7, 16, 3) (g AT B

Show that 4 bin

exists) is perfect. ary code (7, 16, 3) (if it

S. (a) m@m &

751 6 4 2 3
L
B=(1234557
41 6 2 3 7 5
TR 0 o we a@! T

B=oa

Sh
oW that the Permutations

1
°‘=(7234567
51 6 4 2 3

P25/1282
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( Continued )

-1
W, oW o g

have the same cyclic structure. Find o

such that B= coo !

(b) PSP (SRR T SRS Bt 5Y
(it forat

Write a short note on generating
functions for non-isomorphic graph.

(c) &3 TEOPR VR GTTS 6 T AR G-
IR IR AT TS, T&A BT Meet FRIT
oF AR @R GFE § e q-
Wlm-ﬁwmﬁﬁmwwwm
2o | (SSERR WSS TE TR X AR
Roer #Pm S s Rl Sfteat -

\ A rectangular dining table seats six
persons, two along each longer side
and one on each shorter side. A
colored napkin, having one of m given
colors, is placed for each person.
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6. (@

(b)

(12 )

Fi
arlggn the number of distinct patterns
8 all possible color assignments °

1 2
6 3
5 4

Y / Or

"szn—a St S i e 4
€ and prove Polya’s theorem.

:;W’A""*Biﬁmm@ﬁwwl
| W AB=BA, (o e W D

A+B o e e

Let A
same anfeB be nilpotent matrices of the
show th - If A and B commute,

at A+B is nilpotent.

n\xnﬁ*ﬁwmﬁ@w :

o)
Mpute the nxn determinant

0
11 0
0 1
101
0 1 0 1
1

(13 )

(c) Frobenius-Konig-3 Sl & WA
oA 4 |

State and prove Frobenius-Konig

theorem.

3l / Or

af A @B mxm A @EH W I J, TR

<5t B1-G, o8 W T @ m2n?. (U,
wE mxm @GH I AOF TEER T SE
CIRER e 1)

If A is an m-square Hadamard matrix
that contains a J,, as a submatrix, then

j prove that m2 n?. (J, denotes the m-
‘ square matrix whose entries are all

| equal to 1.)

7. ﬁ@m@m@mﬁm;

| Answer any two of the following questions :

2 3

@ 3x2 @fm A=|0 4|3 s RS

0 1

ciest oferedt |

|
|
| P25/1282
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( 14 ) :
( 15 )
Find the approximate inverse of the€
Solve LDU x=y for the values
2 3
3x2 matrix A=|0 4/, 21 2
0 1 9 9
6|’ |6]| for y.
3 4

() W@RSF, A-Lpy v RO AHH 3T
(c) < EEe 7 -Riewm afie Tita e

1 00 4
21020012343332 : il ™
30105000122226 T -RAIP TR TR
2050030000001 o 3 -6 6 4 -5
3 -7 8 -5 8 9
- - 6 15
WEN W, LDU x=y IO Y3 T 3 -9 12 -9
2 2 Use row-reduction algorithm to reduce
the following matrix into row-reduced
9 9 echelon form :
6" |6f =
3| |4 0O 3 -6 6 4 -5
3 -7 8 -5 8 9
of 3 9 12 -9 6 15
let A-=1py be the P&
1 00 3 3 5
21020012343222’
3 0 15 0o o1 22
2 o0 sll0 © 3o 0o 0 0F°
@d} P25/1282
c oﬂjiﬂ"‘ / ( Turn Over )
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Paper : GE—4.3

( Combinatorial Mathematics )
L @) Finq 8 P,.

(b) Wri .
nite the principle of exclusion.

(C) A oi
gllﬂ);as 5 pencils of different colours-
many ways she can arrang®

- them? ]
fon;dlel:io: many 2-digit numbers can beé g
(e) Y using first 4 prime numberS-
e Fl' .
f°<;)t?;1 team of 14 boys, find how many
teams can be formed.
0 s
| how that »¢ o _ndlc, if
I<rg n. r r-1- r 4|
Fi Or
Ind
wordg thﬂ: tnumber of dlstmgulShaS::
letters of ?/AéaAnNTbe formed fro™
2.
(a) erte the mei.. 1
(b) Principle of pigeonhole'
St 1
Ate trye or fal
If se :
thl:here are m s and
| €re are mb ore than m ob_]e? e at
o €ast 1 boy Wit?}):i; ﬂll:n there
object.

(17 )

Find how many integers between 1 and
250 are—

(i) divisible by 3;

(c)

(ii) divisible by 3 and 7. 2+2=4
Let A, B are finite sets. Show that
n(AvuB)= n(A)+n(B)—n(AnB)

Or
Find the number of integer solutions of

x1+x2+x3=24, SUCh that 1.<_x155,

12<x, <18, 18 X3 12

(d)
4

Write the generating function for 1, 1,

1, 1, ... .

3. (a)

Define a generating function.

(b)

(c) Find the co-efficient of x* in 1-x2.
. (d A recursively defined  sequence
a, =3an -1, Yn2z1and =2. Find
5

an explicit formula for ap-
Or

Determine the set of integers nt for

which n?+19n+92 is a square.

( Turn Over )
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4. Answer any two of the following questions :

5x2=10

(@) Find the number of binary sequences of
length n having no 11,

(b) Prove that there exist o —-n numbers

that have n digits made up only of

numbers 1 and 2 and contain each digit
at least once.

(¢ X n+1 integers are chosen, show that
there exist

: ISt two integers whose
d1ﬁ‘§r.ence 1s divisible by n, where n is a
positive integer,

S. (a)
(b)

()

Find the Number of integers between 1

:nd 10000 that gre _neither perfect
quares nor perfect cubes, 5

Or

Let numberg | .
order arounq to 20 are placed in any

sum of some circle. Show that the
€ 3 consecuti s
must be at Jeag 32 utive numbe

6. (a) Write the num

ber of wa
Isti j S en
distinct objects in a Circli, to arrang )

( Continued )

(b)

(c)

@

7. (@)
(b)
(c

(@)

P25_1800/1282 4

( 19 )

ts of
ind the number of arrangements o
grlf;fd3 letters from the 11 letters of .the

2
word COMBINATION.
Find the number of ways to arrange
n>3 differently coloux:ed beads in a .
necklace.

' i t necklace

i the number of differen

fhualf contain four red and three blue . .
beads. :
Define a combinatorial design. 1
Write one property of uniform design. 1
Write an example of Latin square. of )
order 3.

Answer any {(wo of the following :

[ t interchanging two rows
o ggo:eL;ttlii square produce a Latm
square.

(i) Show that there is no BIED

anced incomp. :
f::]h parameters b=12, k=4,

16 and r=3 (o not specified).
v=

(iti) Determine
dihedral group Ds-

* kN

lete block design) :

the cycle index of the -

4%x2=8
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