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The figures in the margin indicate full marks
‘ Jor the questions

1. Choose the correct answer from the following
(any six) : 1x6=6
(a) The order of the symmetric group S; is
- (i) 720
(ii) 5040
(i) 120
(iv) 1440

(b) The inverse of the element 7 in the
group Z,, is
@) S
(i) 6
(iii) 7
(iv) 12
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(2)

( 3)
c) If n is a prime number, then the set
© {1, 2,3,...,n} is a group under the () Let G be the group such that G = Z(G).
: Then
(i) composition of addition of integers
‘ ) G is not an abelian grou
fii) composition of multiplication of () Gisn group

integers (i) G is not a finite group

(iii) composition of  multiplication

modulo n (iii) G is an abelian group
(iv) composition of addition modulo n (iv) G is a finite group
({d) The permutation (1243)(3521) is (@) In the cyclic group (Z, +)
() even (i) 1 is a generator but not —1
(i) odd

(i) -1 is a generator but not 1
i nor odd
(iti) neither even (iti) both 1 and -1 are generators
(iv) both even and odd

(iv) neither 1 nor -1 is a generator

(e) Let Gbe'a group and a € G such that
laj=n. If a*=e, where e is the (h)

The number of elements in the dihedral
identity element of G, then

group Dg is
{ii) k divides n i) 11
iii) n d t divide k
(iij) n does not divi (iii) 12
(iv) n divides k
(iv) 13
6 ( Continued
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(4) | s

i) The identity el | 1 (¢ In a group, prove that the right
. G 1 clement of a factor group \ cancellation law holds. .
— is |
H‘ 11 (d Let G={2™:meZ} and ¢:Z —>G be
) H ! defined by ¢(n)=2", neZ. Check
(i) G § whether ¢ is a homomorphism.
(iii) % | | (e) I a=(21)(45) is an element of S5, then

P find o?.
(iv) same as the identity element of G 1
() Examine if the set of all real numbers

() U Nis a normal subgroup of a finjte is a group under the composition of

group G, then ‘ multiplication of real numbers.
i |G, 161 i () Compute Zg® Zj.
N7 N
(i) E <ﬂ ! 3. Answer any six of the following questions :
N| TN | 5x6=30
(i G| 1G] ‘ (a) Prove that the disjoint cycles of a
ay |— =1 .
| ) ¥ permutation commute.
| . 1G| |G (b) Prove that the set of all 2 x2 matrices
(tv) N ¢m‘| with determinant 1 and having entries
_ from the set of all rational numbers
‘ is a non-abelian group under matrix
2. Answer any five of the following questions multiplication. group
. . 2X5=10 :
(@) Give an €xample of a group with 105 : () Let H be a non-empty finite subset of
elements, : a group G. If H is closed under the
(b) Find the ord operation of G, then prove that H is a
er of the pe i ‘ .
(1235)(24567), Permutation subgroup of G
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0
(7))
( 6 )
(b) (i) Find the centre of the symmetric
7
(d) Let Gbe a group and a € G, Prove that group S;.
. the centralizer of o Is a subgroup of G, (i) The set {5,15,25,35} is a group
: ultiplication modulo 40.
(€) Let f be a function from the under multipli
group Find the identity element. 3
R*, x)1 to the group (R, +) defined by n v
x)=1o , . . . '
ig)r:mrplgaigr; (;C{:ril*R? 1:: “t’h?at fis an ) (i) Show that a subgroup of index 2 in
positive reals) set of all' ’ af géoup G is a normal subgroup .
of G.
Let H b
? Prove th:t :n;ut:lf?gljhtoio: tgm‘flr;_l G. (i) If a and b are two elements of
: . “OS€ts of H in
G are either disjoint or identical. Zzb)-gf o_u:_la-Gl, then  show  that 5

(9) Suppose G is an
ements. Show that the (d) State and prove Cayley’s theorem. 1+9=10

identity element,

5. Answer any one of the following questions : 14

V' Show that the set G=(1, 3} is 4 group

under multiplication modulo 4, (a) (i) Let H and K be two subgroups of
, . o a group G, where H is normal in G.
() Find all the distinct lef; Cosets of Prove that

H={1,13 in y(o) , HK K

! —=

() Prove that subgroup N of 4 group G is | H HnK 7

a normal subgroup of

Gif :
XNx™l = N for all xe G. and only if

(ii) Let a be an element of order n in
a group and let k be a positive

: k\ _ /[ _gcdin, k)
N integer. Prove that (g") = (g8
Answer a§y two of the following Questions : :! and ( ) ( >
10x2=20 | k n
a =
(a) L:taG be a finite abelian group and ‘ ’ ged(n, k) e
ovept?lrr;e Gthat divides the order of G ,’f ‘
a as an element of order p. 10 2!241{3 /86 { Turn Over )
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(8)

(b) (i) Let f:G — G’ be a homomorphism.
Let aeG be such that |a|=n
and | f(a)| =m. Show that | f(a)|
divides |a]|. Also, show that f is
one-one if and only if m=n. 3+5=8

(ii) Let e be the identity of a group.G.
If xeG is such that x®>#e and
x® = e, then prove that x* # e and

x°> #e. What can you say about

the order of x? 5+1=6

{c) (i) Let G be a finite group and aecG.
Prove that al®! =e, where e is the
identity element of G. 5

(i) Let f:G—> G’ be an isomorphism
and aeG. Prove that G={(a) if
and only if G'=(fl(a)). 5

(iii) Let G be an. abelian group. Let
H={xeG|x? = e}. Then prove that
H is a subgroup of G. 4

* %k K
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