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1. (a) n &9 5&W §99 o6 vige fam | 2
Define cyclic rotation group of order n.
(b) D33 AT 91 54 Cayley @I oo
€11 Dy SRR 270 2 3+1=4

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

(c) 9 N @ FRORET CoM6CH! GREEm 9281 5

Prove that quaternion group is not
abelian.
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In a group G, prove the following :

(i) TG 96l identity (& ACS |
There is only one identity element.
(i) Gl SF NS IMeeR 39 A 2 |

The right and left cancellation laws
hold.

bl (569 (™ TRE@TS F97 |

Define center of a group.

{ 26T G 9O 6 WFE H GOl GI ORe
Topizafs | A abl, HS AT I'© a F b,
HS qF, (@ o499 3 @ H, GI <ol
TS | ;

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.

f @ e @b (9 oF TR Re@egdt
e & 9c3 e 2919 30 |

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

( Continued )
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3. (a)

(b)
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A T @ 2 TG 01 (e P GOl I
(o594 T 9ol SATeb 2R2 |

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

<1 / Or

4J1 29 G 90l (o6 % H, GI b1 SN |
M N(H)={xe G|xHx' = H}, (@ 471
9 @& N(H), GI 901 TTal |

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.

—

QBT T TR CAMBS, GOT (N Ged (oGO
@ et 9961 17 W% & g &)
“In a finite cyclic group, the order of an

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

1) G | O T B e | IR 1 G s i
¢Allb |

Prove that every cyclic group is an
abelian group.
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Prove that every group of prime order is
cyclic.

g<{r/ Or
AT 9N @ SG (96T AfSTo! Soealt 5l |

Prove that every subgroup of a cyclic
group is cyclic.

AT T @ GBI N (969 AfSHT SR
o1 5% 1 fRfves verq @ 2ol ol «nfR |

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

31/ Or
#9991 @ n fO8R See 30 SRR A,
CoBCBICT SR BT W*K‘f?%-—lwxﬂﬁ
ST CoNG 516 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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M G GO FAY (oM WE H, GI GO T9[alb,
(o3 299 ¥4 @ |G, |H| @ [Rewey |

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

%41/ Or

Fermat’s little Somcol ScaY Fh S 24919
40

State and prove Fermat’s little theorem.

GRS TR dorF |TFeR kel il | 9ol
S e |

Define external direct product of groups.
Give an example.

==

29I 9 @ Z® Z 951 D& (b 7= |
Prove that Z® Z is not a cyclic group.

HR IR T (o6 AT GeFer® Il <ol
CE G CTACOR ST S (48 AT
fees el o9 90 |

Prove that the order of an element in a
direct product of a finite number of finite
groups is the least common mulitiple of
the orders of the components of the
element.
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(b)

(c)
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(@1 28F G H 5T 5@ ¢l | 2919 91 @
G®H v&R 3ft W ez |G| = |H| #7~o
CTfere 27 |

Let G and H be finite cyclic groups. Prove

that G® H is cyclic if and only if IG| and
|H| are relatively prime.

%<1/ Or
B2 RO o A o L e e R b g T T =
90 S 219 41 |

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

o] FHROR T SRS 47 |

Define kernel -of a homomorphism.

491 26F ¢ GBI G (6T 7] G CSMMBLel Faerel
UF g, GI 9Bl (M| 24 ¥ @ 3 g
i, 9e3 gl [0(g)] & R |

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]|.

H AN R Zg D Zpd MR Z, ® Z,, 0 Il
SRl IR |

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

( Continued )
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(d) @1 2% 6, GI 7/ G (& 9O (M FFaeTel |

G
ker ¢
gkerd — 0(g) TR E(ACEI 9o Sl
B

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

G¢ to ¢(G), given by gkeré — ¢(g),

q ¥ A I W 6(G) &,

from

is an isomorphism.
%<1 / Or

G 951 o6 W HI GI & @Iean Sepeard e
{1285 | T N, GI R e weer Toam =,
(0@ 9911 ¥91 @ 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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