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for the questions
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paper : GE-4.1
( Algebra )
UNIT—1

1. Answer the following questions :
(@) Fill in the blank
The number of symmetries of a

rectangle- is —
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(b)

(c)

(@)

(e)

()

(h
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State True or False :

The set nQ is a group under usual
addition.

Show that in a group G, (a'l)_1 =a for
any.aeG.

Find the inverse of the element — Jjin the
group of quaternions.

Prove that if (ab]2 =a?b? in a group G,
then ab = ba .

Let G be a group such that the square of

any element is unity. Show that G is
Abelian.

Describe the symmetries of a square,

Or
Describe the circle group.

Prove that the set {1, 2, ..., n- 1} is a

group under multiplication if and only if
n is prime,

Or
Prove that the get of all 3x3 matrices
with real €ntries of the form
1 a b
0 1 ¢
0 0 1

is 2 group under matrix multiplication,

( Continued )

(3)

UNIT—2

2. Answer the following questions :

(a)
(b)

(c)

(d)

(e)

(9)

(h)

Q)

P25/1282

State Lagrange’s theorem.

State true or false :
Subgroup of a cyclic group is cyclic.

Let H={1), 12)(34), (13)(24), (14)(23)}.
How many left cosets of H in S, are
there?

Show that the centre of a group is an
Abelian subgroup-

be a group of order 60. What are
t:z gos:ible orders for the subgroups of

G? Justify.

Consider the subgroup H ={#1, +i} of
oup of quaternions. Find any

the
t]:'lreegjl?eft cosets of H.

Suppose that |G| =pq, where p and g
P . Prove that every proper

o i
are prim f G is cyclic.

subgroup ©

G.

e a subgroup of a group

g;t fﬂ?ﬁt if index of Hin G is 2, then
0]

H is normal 18
{111} of U(30). Find the
p UBO)/H.

Consider # =
quotient g4

( Turn Qver )



(4 )

1), H={(g ZJ:a,b,deR,adiO}

Examine whether H is 2 normal
5

subgroup of GL(2, R).
Or

hat the factor group of an

Prove t
group is Abelian.

Abelian

(k) show the intersection of two normal
subgroups is also a normal subgroup-.
or

t G be a grou and let G' be the
- B of G. Prove that

commutator subgroup

(i) G’ is normal in G;
if H is a subgrouP of Gand H2G,
in G-

(ii)
then H is normal

UniT—3

3. Answer the following questionS :
1+1=2

(a) gtate True or False *
multiplicative

(i) Every ring has
inverse.
( Continued )
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(b)

(c)

(d)
(e)

(9)

(h)

P25/1282

( 5 )

(ii) Every element i
5, n a ri
additive inverse. ng has an

Show that the polynomial 2x+1 in
Z,[x] has a multiplicative inverse 2

Justify that the ring of al
1 2x i
over.re.als under usual adintxinatnces
multiplication of matrices is on and
commutative ring. a nom
2

List all polynomials of degree 2 in Z. [x] 3
2 .

Show that the non-zero elements of a
field form a group under multiplication. 4

Show that the ri

ng
Z[V2] ={a+b\/2 :a, be Z) is an integral
domain.

4
Consider the equation ,2_g,,.6-0
Find all solutions of this equati-;ns;
in Zg. 3
Let S={a+ib}a:PEZ, b is even. Show
that S is 2 subring of Z[i] but not an
ideal of ZIil- | 5
Or

Prove that the intersection
- 3 1 f
ideals of @ ring is an ideal_o any set of

( Turn Qver )



(6 )

belongs to A, prove that A=R.
Or

Let R be the ring of all continuous
functions from R to R. Show that

A={feR: f(0)=0} is an ideal of R

P25/128,

If Ais an ideal of a ring R and unity

el
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( Application of Algebra )

weq R @il qol o Oed 6x2=12

i
Answer any two of the following questions
(@ o919 3 @, (m, b7,k 1) A0eR G <ol
BIBD J4Ie 2 I WIF (et aftnz r = k

27 |
Prove that a BIBD with parameters
(m, b, 7, k, }) is symmetric if and only if

r=k.
qqrzed, p>2 S p &b GO AT | (90E
e 79 @ O (p=1)/2% fawre @hfes

TG p WE HE

0 ={resp(n2)| 1<y <

(b)

p—l}
2

Let p be 2 primé number greater than

2. Then prove tha.t there are (p—l)/z

quadratic residués modulo p, and
p—l}
2

0 ={r€3p(n2)| l1<nc<

{ Turn Over )
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(c) WRSF, F; 6t+1 wrat (order)-3 sifire 7
W oty poy @ ffifbe G O ERET
S; = {ai’ Q2t+i a4t+i}’ i=0,1, . t-1.
OB et @ s,,..., Si-1 ot
(6t+1,3,1) opefy wieafe =RAFT i

F1 F-3 Gt t-g'eg aipe A

and
Let Fbe 5 finite field of order §t + 1. )

let a be a primitive element i

S; ={ai,a2‘+i’a4t+i}, s o500, ‘__’t——l-
Then show that the S€ts SO,,_.,Sx—l
form a tfold (6¢+1, 3,1 gifference 5
family in the additive £70"P

3. ©[ R @I 901 o9 Sed for

(9)

Answer any two of the following questions :

(a) Parity-check matrix

[ S A S
H_[l s SR S o}f
e (ae W@iEe Y C A T we c3

generator @GE G Ft F90 Dual $°T
L -3 9w fadg 4

Find the binary linear code C with
parity-check matrix

1 1 1 1 1
H =
[1 0 1 1 OJ

and write @ generator matrix G of C.

6x2=12

Also find the dual code C*.

4
|
2. BIBD-? 3&]’(“5.7{ ﬂ@ﬁ—?{ G‘Pl'ad\'j ‘ﬂm ﬂ W ﬁ:;
Write a short f . i {ence atrix © (b) (ETACEHA @AGs G9 Cts (e 99 AW [CE)
BIBD. Ote on incl st forat w¥ 01111 (SI! foT 1, TS
1 0 1 o0 1
*ﬁﬂ'i@qs, G- z ’ 7_,q lﬂﬁ C‘mﬂm
o, oy 7 TG Ry AL G4 4ol Write a standard array for the binary
"‘W’W % S={1,2,4). grgeat & ° 74l | code with the generator matrix
&, i T sqercar A [1 0 1 0 1]
et G=2; be the additive 8° of inteE™ “Flo1 o1
v is a :
Modulo 7, anq g 21 21 4y. Sho¥ tha’ ft;is. and decode the received vector 01111
diffe AL A T aram
r'ence set ip G, and find 1t° - 1) P25/1282 ( Turn Over )
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( 10 ) /67 ¥ ( 11 )
_ {g(ssu‘- 1963 | = |
c \:)".67“-'-- : ~“U’
) &1 a, Flx],, -3 Gomzfe C ol 513@“6\*@3 (% and
TS g ez Cy Al -2t dEE
<1 e = 41,62375]
Prove W & sabast B ol Fixhn is @ have the same cyclic structure. Find o
cyclic code if and only if Cis an ide of such that P= cac -
the Ting F[x]n .
0 an o o (b) P AT (AR FoE esFe bl 5
3 , q » | Gt fert |
Write a short note o :
Show .| ! : I generating
exists) ti};a;;f bitnary ol 17 16, 3) (if it functions for non-isomorphic graph.
ect.
5. (@) oy (c) & SO iz (BFTe 6 T TR G-
A @ SIE R TR IS, T (53eTa GiwE CrafecE
7 o ) @ BT R e 3
gefls 2 4 5 6 : :
o 3 . e | mo R ol codwTe
- 5 1 6 4 35| (SEET TS S HIT BRI A
Rroqerq 7 SIS R Roify e - 8
ﬁ:(l o 3 4 5 © 7]
PR oy sl AT awl 4
B=oag-l lar dini i
41 41 | A rectangt.lar ing table seats SIX
A, (o o4 RIS A persons two along each longer side
on each shorter side. A

and on€ . .
kin, having one of m given

ShOW
th ;
at the D ermutations
colored 12
is PlaCEd for each person.

7
“= (1 2 3 4 5 © 3] colors,
P2 B 5 1 6 4 2 p '
5/1282 . gd) 25/1282 ( Turn Over )
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(13 )

(12 )
Find the number of distinct patterns : (c) Frobenius-Konig-3 TN SEd S
among all possible color assignments - sl 1 | 5
State and prove Frobenius-Konig
theorem.
524l / Or
S3{r /) O
ARl & & r I A @5t mxm AN GG 2 A J, ®R
NS SR ST st 40
State o a5l TA-GIE, (S A T @ m2n’. (J,
%6 frave Polya's theore aw mxm GGH I ATST R i I
1]
a3y AB=pA. (=@ Akl 4 @ If A is an m-square Hadamard matrix
A+B tin| RRIs a@% . that contains & J, as a submatrix, then
| 2
Same size, If A aﬁd B commUtes then square matrix whose entries are all
show that A+B i nilpoteﬂt- equa] to 1.)
(b) nxnﬁmwﬁ‘ﬁw- 4
ComPUte the nxn.detemliﬁant : 7. § @I ‘iﬁ gl &l o 8x2=16
0 1 0 Answer any two of the following questions :
1 o 1
e 0 4 R
° . . (a} 3x2 ﬁﬁg A= g A -q W
° b ¢ 351\5211 I
0 1 O :
( Turn Over )

P2 _
5/1282 ( Contiﬂue



( 15 )
( 14 )

Solve LDU x=y for the values

2 3 2 2
2 9
3X2 matrix A=|{0 4 oL 1% e
. 3| |4
(b) [Rsy -
» A=Lpy o fefnl AL 2 e
T (c) o i 7 -REeT afem we fEE
o 7" - gope R 9 4
: 280 3 3 3
o |0 ofn 2 3 4 3
L | 0 5 ofo o 1 2 2 0 2 2 R P
20500300000016 sl E B
3 9 12 -9 6 15
W g —
- © fou e y 7 a iﬂﬂ Use row-reduction algorithm to reduce
the following matrix into row-reduced
3 . echelon form *
9
Ny g.:8:-6 6 & -5
= [ ¥ 3 -7 8 -5 8 9
3 -9 12 -9 & 15
et As LDy bpe the product of
1 o o 3
i 3
! 0 2 0 0 1 0 3 4 3 3 ”
3 o 1 0 5 0 , 2 ) 2
2 0 5|0 0 4 0 0 1 SRR 6
0 P2 ( Turm Over )
°5/12¢, ( Continugd}



1 (o)

(b)

(c)

(d)

(e)

2. (@
(b)

(16 )

Paper : GE-4.3

( Combinatorial Mathematics )
18
Find B.

Write the principle of exclusion-

colours.

A girl has 5 pencils of different
arrange

In how man can
them? y ways 8

mbers can be

Find how man igi
L, t nu
y 2-digl me numbers:

formed by using first 4 pri
From a team of 14 boys, find ho¥ e
football teams can be forme:

_ n+1cr’

Show that ng 4 "Cp-1 if
T
1<r<n.

Or

i‘ind the number of
lords that can pe form
etters of VAC ANT

hable

. stinguis
di the

ed from

Write the Principle of pigeOI’lhOle'

Stat
€ true or false il
iects

If there b
are m ©oP] t
ther more than will be &
© are m hoxes, then there

least 1 box With no object

{ Cco ntiﬂued

( 17 )

Find how many integers between 1 and

(c)
250 are—
(i) divisible by 3;
(ii) divisible by 3 and 7. 2+0=4

(d) Let A, B are finite sets. Show that

n(Av B)=n(A)+ n(B)-n(An B)
Or
Find the number of integer solutions of
x1+x2+x3=24, such that 1<x <95,
12 < x, 18, "15x3<12.
3 . :
. (a) Write the generating function for 1, 1,

1, 1, ..

(b) Define a generating function.

() Find the co-efficient of x* in (1-x).

d '

(d) A  recursively defined sequence
a, =3ay1~1» Y21 and g, =2. Find
an explicit formula for q, .

Or
Determine the S€t of integers 7 for
which n?+19n+92 is a square.
)
S
/1285 ( Turn Over )



(18 )

4. Answer any two of the following questions :

(@)

(b)

(c)

(b)

6. (a)

P257/1282

Find the number of binary sequences of
length n having no 11.

Prove that there exist 2" —-n numbers
that have n digits made up only of
numbers 1 and 2 and contain each digit
at least once.

If n+1 integers are chosen, show that
there exist two integers  whoge
difference is divisible by n, where nis a
positive integer.

Write the number of portions of 6.

Determine how many integers between

1 and 60 are divisible by at least one of
2, 3 and 5.

Find the number of integers between 1
and 10000 that are neither perfect
Squares nor perfect cubes.

Or

Let numbers ] t5 90 are placed in any
order arounq a circle. Show that the

sum of some 3 oonsecutive Numbers
must be at Jegqqt 39,

Vi./riFe the NUmber of ways to arrange p
distinct Objects in a circle.

(b)
(c)
(d)
7. (@)
< (b)
(c)
S
(d)
5
1

( Continyed )
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(19 )

Find the number of arrangements of
any 3 letters from the 11 letters of the

word COMBINATION. 2
Find the number of ways to arrange

n >3 differently coloured beads in a
necklace. ' 4
Find the number of different necklace
that contain four red and three blue
beads. 5
Define a combinatorial design. 1
Write one propertjr of uniform design. 1
Write an example of Latin square of
order 3. 2
Answer any two of the following : 4x2=8

(i) Prove th_at intErcha_nging two rows
of a Latin square produce a Latin
squal'e. »

(i) Show that there is no BIBD

(balanced incomplete block design)

with parameters p_-12, k=4,
v=16 and r=3 (3 not specified).
Determine the cycle index of the
dihedral group D,.

(ifi)

K & oA



