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Uiu’n—l
1. Let n be a positive integer. If n is even, is an

n-cycle an odd or an even permutation?
Write yout answer.
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2. Justify that in

a ight 8. Let
Cancelation layg hggl.lp’ the left and rig |
' G.—.{[a a]:0¢aeR}
3. 1 : a a
. S . ‘
res;heitsit {0, 1’,2’ .3, 4,5,6} a group with
reason, | UPlication modulo 77 Give 3 show that G is a group under matrix
1#2=3 | multiplication. S
4. letg . .
be a gl'Oup WIﬂl the following property ¢ 1 O
fa,bceq and @b =cq, then b= ¢ : Show that the set of all the cube roots
Prove that 33 ’ = j of unity forms a group under usual
= Gis Abelian. 3 ‘ multiplication of complex numbers.
S. Menti | {‘
" vention the symmetr; |
rectangle. | UnT—2
6. Show that the |
with respect t:etmf usl:u 1'53 25: 35} is a group f 9. Prove that in any group an element and its
Find the identity e1<=:nl-1)hcatlon modulo 40 " inverse have the same order. 2
each element, ent an, inverseg of
5 .
“ 2
d xeG. If xX*# e and
7. Co ‘ 10. Let G be a group an ze o
tha:i1 ':iie pmduCt. of cycles 147)(78)(2 «6 = e, prove that x*ze and x"*e; e
. Permutations of S7) being the identity of G. 1+1=2
{1’ 2) 3) 4, 5’ 6’ 7’ 8}
S
Or G be an Abelian group with odd number
Explain th : : 11. I:;telements. Show that product of all the
Xplain the quaternion group. clements of G is the identity. 3
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12, Sho
W
HUmbetrh:t? Sibgroup that has only a finit® 4
groups must be a finite grouP-

13. Show -
pooper sub'groi

not simPIe

fmit'e group G contains 2
P of index 2 in G, then G I8

Or

Let g
G=aLe, R) and

a
0 » and b are non-zero i 24 }

Prove
r di
dlsprove His g sub-group of G

14,

sub-
o G has g:::fﬂ Show that if a
sub- n o y one sub-
b-group of G "9" then H is a normey

1+5=6
Or

Define ¢,
mm'uta
commutator tor sub
- . Prove
normal in G, “"0®OUD of & grl:;up o

1+5*6

(Conti"lteq)
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15. Define a normal sub-group. Show that if H
and N are sub-groups of a group Gand Nis
normal in G, then H K is normal in H.

Or

Define centre of a group. Let Z be the centre
of a group. Prove that if QZ— is a cyclic group,
then G is Abelian. 5+1=6

Unr—3

16. State True or False : 1
Every ring has an additive identity.

17. State True or False : 1

A divisor of zero in a commuta-tive ring
with unity can have no multiplicative

inverse.

Show that a unit of a ring divides every

18. 1
element of the rng.

2

be a fixed element of R.

LetRbearinganda
R:ax =0} is a subring

Show that I ={x€
of R. 3

19.
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20.
Z‘llpé:?se that R is ring and that ® =@ o
B n R‘. ShOW that R is Cornmutative-

21. s .
ish:;' . 18t intersection of
an g Subl‘ing of R,

urely imaginary
S a nn

g.
Or

v o 1‘: c belong to a commutative
either 4 or ¢; a zero }iiVis,or. Show that

1S g Zero leisor_

Suppog,
ring € b an

t th )
e Materniong form a skew field. 9

Or
Show that th,
. e
finite field ig z:;.l;fn of ay) the elements of g

P23/1165

subrings of a ring 4

tion and multipli-

(7))

GE4.2
( Application of Algebra )

Paper :

@gedl @, @Bt (v, k, A)-BIBD, s R

eI r=’“~§c‘1-—-1}laa=€@m, TS r T

BIBD ¥ REGEM R I & T 5

1. (a)

Show that in a (v, k, A)-BIBD every point
Mv-1)

occurs in exactly T=7—3 blocks

where ris called the replication number
of BIBD.

(p) e @ @Bt (v k N-BIBD® oy

vr Mvz-v) TG T AT S
AT b=7=—;§_—_k—

Show that a (v, k, A)-BIBD has exactly

b= _Mv?-¥) pjocks.
"k K’ -k

(c) TPTT e g Fl | @RS M = (my);

P23/1165



2. (a)

(b)

(c)
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Deﬁne : .
Inc
and N . idence matrix. Let M = (M)

Matrices. (rg’})l be both vxb incidence
are isomg Ow that the two designs
Sxists permrphlc. if and only if there
Bof (1,5, . gy ons T of (1,2, ., v} and

i<, o204 Su -
Stsy; lsJ-Sb.Ch that my = nyq), pU

A e
i,;:tgqm CIRfS o ey a1 cafee F0
T g, R oo @ CF bt 9 T
Aot d?ﬁm@mm@ wRYl AeS HY
Let g T A i T |

X be

I} a :

Tl€ar coge F(';'anty.Check matrix of a
*{0}. Show that the

eger - g such t‘;;tot; C is the largest
i very set of d-1

°01um :
is llllearly independent

NN @ p

, Fs

- CF(@)'s tafs 3'g [n, k, d]3

S Cth@’“ T ¥ 1l (gk - gf)
cnher: N : |

Sone z;t;):r Mmate 2“Inb<ler of distinct

a 1
o ) inear [n, k, d
GF(q) is l‘[’.‘*lal?cls field of size q]

e =019" - g').

1 Ry W W siefre ZAETE

D I = !
€scribe

Prope € i
c dp Y of h.near property and
Odes, cy(:hc v pe

shifting of cyclic

(9)

3. (a) 5y vl Pt (R GG )

Write short notes on (any one) :

(b)

(c)

4. (a)

(b)

P23/1165

(i) efoTem TSl
Reflection symmetry

(ii) Fhem et
Rotational symmetry

@ﬁ&mﬁﬂaemmaﬁmmm|

Write a descriptive note on Dihedral

Group.
maqmeﬁwmawmmﬁmwﬁx
B TS GRS T COU (TS d &, R e
geGI @, T X—>X® I e
x> g-x, X3 <5

Define group action on a set. If X be
a G left set, then show that for any
geG, the function X =X defined by
x—>g-xisa permutation of X.

RGN, [eeiss AE TTEPOR s
wewl o SarRe frmt |

Define idempotent, nilpotent and
involutory matrices, with examples.
(e (@ TR ARIE! sfies CORAD

Show that the following quadratic form
is positive definite :

x2 +2y? +32% + 2xy + 4Yz + 22X

S

( Tum Over )
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(c) '
ST RIS D e omt: 5 Paper : GE-4.3

Reduc e
into ngrntxl:; ff°u0Wing quadratic form ( Combinatorial Mathematics )
X2 -5 1. Answer the following questions : 1x4=4
~Sxy+y? +8x
-20 =
y+15=0 (a) State the principle of inclusion and
5. (g o exclusion.
, GGt Rivesm .
T -Rviey X aRew e FRE (b) Write True or False :
=9 Ry 8 n _n
Use ro >3 o B If ckl_ C’Cz’ then always kl=k'2-
w- .
the fouo‘;?ductlon algorithm to red . Defi . p .
echelon ing matrix in o reduce (c) efine generating function for a
form, to row-reduced sequence.
0 (d) How many initial conditions are
-3 6 4 ° required to solve the following
A ‘}1 -2 -1 3 ] recurrence relation?
-2 _
1 3 0 3 -1 a, = 30,1 +@n-2 ~4n-3
4 5 9 _7
(b) ot 4z 2. Answer the following questions : 2x12=04
LyU-
Find . % Refa =t 8 (a) Find the number of ordered pairs (x, y)
of integers such that 2 +y2 <5.

. factop
ma Orizat
trix A, tion of the following

(p) In how many ways can 5 boys and
3 girls be seated in a table if no girls

3 : ;
- 4 ~6 3 ; .
A=| ¢ N : '1 are adjacent?
=l 7 9 hat " n
(c) Show that "“P, = (n+]_—r) P,

P23/1165 ’ ;
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(e)

(9)

L]

)
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Let'EIN s.t
. 1

11

r

Find the value of r

ShOW n n
that 2 r(r) =n.on-1 .

'P=]_
that therey group of 3090

are at least 9 w

-n Ny

1- 2x)‘_§‘t .

- a, =2qn‘1’ given that do =

people, show
ho have same

d Ch .
n(AﬂB)=n( ) © &mte sets. Show that

e:ycs) tosses a die once.
of 14, Ways for them to

e
:Xponentia] generating
W) i €Quence (1, 1.3, 1.3.5’

1

—

5

( Continyey )

——

—

3.

(k)

(13 )

irli ber of
Let S(n, k) be the stirling num e
second kind. Prove that S(n, 2) = on-1_4

and
n
Sn,n-1)= (2‘]

() Determine the cycle index of the

alternative group A(n).

P;nswer any seven of the following questions :

4)(7':28
(@ Find the generating function for the
sequence
n-1 1+n—1] (r+n—1) }
)0
(b) Prove that
- S(n, k)=Sn-1, k-1)+kS(n-1, k)
where k,neN and nzk.
(c) Show that
r(m( n m+n)
z%,(i) r-i) L r
for all my,n,reN.
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relation
(d s b) Solve the recurrence .
Cllllc?s‘znthgt for any set of 10 points ( a, - Tap_1 +1505 2 =93 =0,  given
of length thin a square whose sides areé that ag =1, a1 = 2 and a; =3. 6
in the set ‘:,1}? its, there are two points
ose dj . .
most 5 € distance apart is at () Show that the number of non-negative
¢) Fing integer solution of Xy +Xp %4 Xp =7
integerthz lm."mber of non-negative is given by
X +x, 4 xao_ultlsons to the equation [r+n—1) ;
X3 <7 » Where x <5, &56 : r
) 1 h . .
o ating function for
Man Express the generaing C
from PAPAYX ‘;’:ys can 4 of the letters @ eac?h of the following sequences in
(9) Solv‘ : Sranged? closed form : 3+3=6
€ th,
© Tecurrence relation (i) c, =3r+5 for each r e NU{0}
1 . a, =2(an~1~an ) . 2 for each re NU{0}
g, glven that -2 (u) c = r or
: %=1 ang Q=0
,};‘ (0] If in BIE . () How many different necklaces having
| ?Wsime by D'r Dlv,b, 7, 1,2, b is ‘ five beads can be formec}f using three
s02;+r‘1‘ (Hin£ : a:hgn show that different kinds of beads, if—
| =nr for gon. is divisible by 7, | . i rotations;
M"TI)‘r(kq;ome ", and for a BIBD ? () both flips and
: | (ii) rotations only? 3+3=6
4. Ans :
Wer any four of the 1
i 0110Wing questions : l x ok *
) What do yay o 6x4=04
B Ove that, in N by symmetric BIBD
SIBD, ap Case of g symmetric j
N commey, Ocks have A treatment ‘
1+5<
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