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1. (@) n S 5@&E e coMda g o | 2
Define cyclic rotation group of order n.
(b) D33 A @bl T9f Cayley @ifers Sorgrom
390 | Dy A /A ? 3+1=4

Write out a complete Cayley table for D,.
Is D5 abelian?

(c) mqwm@mﬁ?ﬁwzﬂmmﬁml 5

Prove that quaternion group is not
abelian.
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49T / Or
G CTT6 <BR CFI® ois HATcA oy 7 - 2+3=5
In a group G, prove the following -
(i) TG @Ol identity e e |
There is only one identity element.
(ii) ﬁwméﬁw?mwl

The right and left cancellation laws
hold.

(d)

2. (a) 9Ol (M @FF TSRS 3917 | 1

Define center of a group.

(b) @ EF G b1 M W H G3 ffw
o1 | 3 apl, HS A& 3% q 5% p

HS [P, (OB 299 ¥ @ H
Bzt | NG 181 3. (@)

Let G be a group and g
subset of G, If gp-!
a and b are in H th
a Subgroup of G

a non-empty
1S 1In H whenever
€n prove that H is

(3)

oI AT @ 2 TS o1 (N 1 BT AT
CIBA 4 @A 9ol THCAG AT |

Prove that an abelian group with two
elements of order 2 must have a
subgroup of order 4.

</ Or
{1 29F G 9B (N6 WF H, GI <61 Tl |
T N(H)={xe G|xHx™' = H}, (@ 2419
T @ N(H), GI 91 Toslb |

Let G be a group and let H be a
subgroup of G. If

N(H)={xe G|xHx! = H}
then prove that V(H)is a subgroup of G.

Qb1 A T (N6, b1 (Mo @A CAHBR
TIe Refte 8@ 1 wa @ SRew o |
“In a finite cyclic group, the order of an

element does not divide the order of the
group.” Write True or False.

(c)ﬁ@gcmﬂﬁ@amwﬁ e (b)ﬁ:g@mﬂmm@ﬂ%ﬂﬁﬁm
9T T Refrey ¢l |
5 : iﬁ[ AT 91 | 3 :

.ro‘.re that in any groy Prove that every cyclic group is an

its inverse have the S:;n aen el;ment and abelian group.

oraer.
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(c)

(d)
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(4)

TETF T R o5 5 ot ey 7

Prove that €very group of prime order is
cyclic.

W</ Or
TN SRR (57 AR Bopeas vy |

Prove that every subgroup of a cyclic
group is cyclic.

ﬂﬁwmﬁ@mmammﬁm

set can be \_Jvritten as a cycle or as a
product of disjoint cycles.

ST/ Or

L ey i I FARTPR A
n

CWW@WWWEW@

!
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Prove that the Set A
Permutationg of degree :1
group of order !

_—

5 With respect to
pPermutation Multiplication

of all even
forms a finite
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4. (a)

(b)

(c)
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(5)

1 G «B7 FH oMb W H, G 91 TN,
@ 299 ¥ A& |G, |H| @ Remen

If Gis a finite group and H is a subgroup
of G, then prove that |H | d.ivides |G|.
541 / Or

Fermat’s little So#ico! SCad 91 S1€ 291
340 |

State and prove Fermat’s little theorem.

(TR AR erorE @eRFd ke | by
Tz e |
Define external direct product of groups.
Give an example.

o9 9 @ ZD Z <1 5 ¢o6 2 |
Prove that Z® Z is not a cyclic group.

b bl i A [ e e R OB B )
Eee @9 AR SAMFITR F99 =INE AYEe
@fdes o1 a9 41|

Prove that the order of an element in a
direct product of a finite number of finite
groups is the least common multiple of
the orders of the components of the
element.
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(6) | (7)
' : = ST |
(d) ST GSE H 70 8 oo | a1 1 | (d) w1 zes o, G oW1 G Bl C
G® H &R 1fi we a S m oG
=7 TG |G| S/ | | e oIl =
4 EfIgEeT <1 ISl
Let G and H be fin; : gkercb-—-)‘b(g) w1 A ; 5
that GO H is tnite cyclic groups. Prove Eull
|H| are relati‘f};dm if and only if | G|and be a group homomorphism from
ey 7 Iéetto¢5 Then prove that the mapping
[T/ OF G .
G 6 §(G), given by gkerd — ¢(g),
P S 59 17 g from tcere
T S A7 3997 | Qi< o is an isomorphism.
gt«?}:e and_ prove Cauchy’s theorem for 2 :
nite abelian groups, e
G <51 (o6 W HF GI R @len Teeant g
5. (a) Lﬂﬁ’iwwmwe(q;mﬁ_ - Q1 265 | T N, G R @I Toa Seoealid =,
Al : (o7@ oI F9 @ HN/N = H/(HA N),

Define kernel of 5 h
omom ]
orphism, ‘Let G be a group and let H be any

(b) €[ 2SF ¢ GBI G (ofq [ G B2 ST subgroup of G. If N is any normal
F g, GI 9B @ i e T qﬁw subgroup of G, then prove that
A, =63 |g|, 19(9)| & frorey | 7 5 HN/N=H/(Hn N).

G and letgbean A K

finite, then |¢(g)| divideg lg|.

(c) =MU1IN A Zg @ 2,3 oy
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