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1. (a) nwv@zrqcﬁcsfmwﬁm 2

Define cyclic rotation group of order n.

(b) D33 AE 4O s=94 Cayley el SO
391 | Dy SCAfeRA A ? 3+1=4

Write out a complete Cayley table for D3.
Is D, abelian?

(c) mqwmmﬁwﬁa?cmmml 5

Prove that quaternion group is not

abelian.
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2. (a)

(b)

(c)
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%<1 / Or

G (o6 UOR CFqS BeTS MAAN AN 97 :  2+3=5

In a group G, prove the following :

(i) T 9Ol identity CT& ATF |

There is only one identity element.

(i) Gl S A8 AR q 2fcaren = |
The right and left cancellation laws
hold.

qo1 (MBI (FH AHTS 97 |

Define center of a group.

11 26F G 9Ol (M TF H 961 GI 9Re
TopiafS | A ab”!, HS A4 T a AF b,
HS (3, (5@ o499 39 @ H, GI @b
Toeand |

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.

R @A obe b1 (e sF 2[R ReRegR
e @ Gt T o 40

Prove that in any group, an element and
its inverse have the same order.

( Continued )

(@)

3. (a)

(b)
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NI T @ 2 G YOI (e ¥l 451 qCeTH
53 4 TR «b1 Tofead TR |

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

241/ Or

Q1 28F G 9Bl (o6 W H, G3I 9Ol el |
M N(H)={xe G|xHx! = H}, (53 2
3 @ N(H), GI 951 Toeand |

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

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

‘g T GER (oMb, @B (Mo @ (NGO
e Refte @ 17 wa @ Sum @9
“In a finite cyclic group, the order of an

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

o 9 @ A1 S@E (M6 9O G
¢oNG |

Prove that every cyclic group is an
abelian group.
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(c) (Mo T3 2AfSTB1 o 5 oy e w7 | 4

Prove that every group of prime order is
cyclic.

2_T/ Or

A 9 @ SFR (oG 2ARSCHT S sy |

Prove that every subgroup of a cyclic
group is cyclic.

(d) oM I A GO TN MBI 2R TR

b1 5 1 Rfven 5w gore Bt BT AR 1 4

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

</ Or

29 I @ n SR ST Ju FRAGPR A,
(BB SR BFR STeo %’w <
S (NG 910 T |

Prove that the set A, of all even
permutations of degree n forms a finite

group of order %! with respect to

permutation multiplication.
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(e) I G GO FNT (N 9 H, GI b1 Topand,
(OB 299 ¥ @ |G|, |H| @ Rereg | 5

If Gis a finite group and H is a subgroup
of G, then prove that |H| divides |G|

%<1/ Or

Fermat’s little To9Micor SCEY 91 SF 290
901

State and prove Fermat’s little theorem.

4. (a) NN IRE ofops @Fes sigen fra | «br
TrrRgel fud | 1+1=2

Define external direct product of groups.
Give an example.

o]

(b) AN FA @ ZD Z €61 5H (M6 727 |

Prove that Z® Z is not a cyclic group.

() 1 A SN (M6 FTF BIFAS AT B!
Mot @ DR TAMFPIZS S99 ARG et
gles e amea 91| 3

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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(d)

5. (a)

(b)

()
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@1 RSF G AF H T 5@ (o | 2919 391 @
G® H 51 I W% IfMcz |G| e |H| *R=_
(Tfere =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.

{1/ Or
IR GRS oN6e AR 3B Topemcs e
3 I AN F97 |

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

GB FERTSR e RS 41 |

Define kernel of a homomorphism.

$J1 28F ¢ 9O G (MBI 2/ G (oNBLe STHRerel
qF g, GI G5 (N | oM FA @ WM |g|
5, 53 |gl, |0(g)| @ Ry |

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 |d(g)| divides |g|.

ANMIFANAZg® Z,IRZ, D Z, &3 @A
SRSl iR |

Prove that there is no homomorphism
from Zg® Z, onto Z,® Z,.

( Continued )
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(d) @@ 2T ¢, GI [ G A GOl (55 A |

me @ A O 7 W e(G) @,
ker¢

gkero — ¢(g) 7@ W @FPICE @O TR

R 5

Let ¢ be a group homomorphism from
Gto G. Then prove that the mapping

from

to ¢(G), given by gker$ — ¢(g),
ker¢

is an isomorphism.
241/ Or

G 1 (oM =F HIF G3I R @I Topear 3fer
@1 2683 | I N, GI R @een cfer Topand =3,
(908 999 F91 @ 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/(HnN N).
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