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1. (a) nmﬁﬂ{cﬁcmﬂ\wﬁw 2

Deﬁne cychc rotatlon group of order n.

(b)D331' W u‘ﬁﬂ ’P“i‘f Cayley W %"Iﬂ"ﬂ
PRy wn D3 «ﬂ@ﬁﬁrﬂ wv 3+1=4

f‘-Wnte out a complete Cayley table for D.
o Is D3 abehan'? i

1‘| ¢

(c) ﬁmqwcqﬁmﬁmﬁWCﬂWamﬁwmml 5
fv?y"Prove that quatermon group is not

! abehan ‘
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In a group G, prove the following :

() W@ @B identity (N1 AT |
There is only one identity element.

@ Gl wIF ¢ e @ e A |

The right and left cancellation laws
hold.

23870 aﬁcmmWWl Sl

Define center of a group.

(b) [ RS G 9B ¢ qF H @5 GI wRe
TP | 3 abl, H IF TS a 9T b,

H® AWT, (@ &4M4 [ & H, GI 95
ToiCaND | 3

Let G be a group and H a non-empty
subset of G. If ab™! is in H whenever
a and b are in H, then prove that H-is
a subgroup of G |

(c)ﬁmcsn%—ai‘rcﬁawmﬁm% A
(TR &N 9T If 2T , 3
Prove that in any group, an element and
its anCI‘SC have the Same order
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SNIY 41 7 2 @A Y01 ¢Nel ol Wbl deArTe
¢ 4 GV @1 Bepeant o |

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

¥4I / Or

¥ REF G 9O1 NS ¢ H, G o7 ToeslD |
M N(H)={xe G|xHx ' = H), cotg o/
I A N(H), GT 901 Tosr |

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

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

‘9Bl AN DG A0S, BT (e @ CoNBeoH
ae Refte 7@ 1”7 wa @ Sog o

“In a finite cyclic group, the order of an
element does not divide the order of the
group.” Write True or False.

mqwmﬁﬁﬁﬁacﬁaﬁﬁﬁﬁw
Cﬁrﬁl

Prove that every cychc group is an

‘abelian group.
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Cfre @wa AfSTDT ¢ab o g e AT

Prove that every group of prime order is
cyclic.
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AN TN @ S CA6I ﬁﬁoﬁ‘r%ﬂmﬁv@m

Prove that every subgroup of a cyclic
group is cyclic.

AN I @ GBI AN (567 ARG FRAPTE
91 S 91 s v et RBoreet ok #IiS |

Prove that every permutation of a finite
set can be written as a cycle or as a
product of diSjOint cycles.

WQNT/ Or
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ﬁwceﬂﬁmml

l Prove that the set A of all even '
permutatlons of degree n forms a ﬁmte ,

I
group of order il Wlth respect to

perrnutatlon mult1pl1cat10n
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If Gis a finite grou

p and His a sut
of G Hgroup

then prove that | H | dmdes |G|
WS/ Or

Fermat’s little SoioMmicst Sy 2w G[F e
901

State and prove Fermat’s little theorem.

4. (a) CTTRI AR orors @awem e T | @3
SrrRqe fwa | 1+1=2

Define external direct product of groups.
Give an example.

(b) szwczrzezmﬁmsn%ml 2
Prove that Z EB Z is not a cychc group.

.(C)}"@ﬂ’fﬂﬁ S@ﬂ cenfﬁ AOPF BFTS AFT GBI
o c?n?ﬁ—fr @W%ﬂw{awaﬁ@mmq

: Prove that the order of an element in a
A d1rect product of a ﬁmte number of finite
groups is the least common mu1t1p1e of
yithet orders of the components of the
"element f e e |
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5. (q)
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[ 26F G HF H SN I ol | & P
G H v I oI IMe2 |G| = |H | [T
NE =7 |

Let G and H be finite cyclic groups. Prove
that G® H is cyclic if and only if |G| and

|H| are relatively prime.

241/ Or
SN GEERA a5 AT 67 Teteimich! Sy
I H AT A1

State and prove Cauchy’s theorem for
finite abelian groups.

9qOT ANefOR Fefe KRR 97 |

Define kernel of a homomorphism.

1 26T ¢ G5 G BT *FT G CMBL et
HF g, GI 9O (A1 4N 9 I |g|
M, 963 | gl |0(9)| & Ko |

Let ¢ be a homomorphism from a
group G to a group G and let g be an
element of G. Then prove that if |g| is
finite, then |[¢(g)| divides |g]|.

ﬁmqwmzsezzawz4@z4ta@m_
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Prove that there is no homomorphism

from Zg® Z, onto Z, ® Z,.
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() TRET b, GI [ G a1 <y s oy |

G
CITCL, s PTG A el Y S :
T [ 6(@G) o,

gkerd — ¢(g) w{1 fy @R b R
| ;

Let ¢ be a group homomorphism from
Gto G. Then prove that the mapping
from to ¢(G), given by gkerd — ¢ (g),

ker¢
is an isomorphism.

%</ Or

G 95l (% o HT GI R @A Sopeas ey
WWRSF | 3t N, G R e Tolet Topgas =,
(93 &9 $91 A HN/N = H/(HN N).

Let G be a group and let H be any
subgroup of G. If N is any normal
subgroup of G, then prove that
HN/N = H/(Hn N).
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