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DOON UNIVERS‘&TY DEHRADUN
End Semester Examination, Third Semester, 2016

School of Physical Sciences _
Integrated M.Sc.(Mathematics)
Course: MAC-106: Group Theory

o Time Allowed: 3 Hours =~ ' Maximum Marks: 100

Note:

1.

—2

Ll S

Attempt All Questlons from Sections A.

Attempt-Any-seven-Questions-from-Sections B~ . e :
3.

Attempt Any three Questions from Sections C.-

SECTION: A
(13 x 1 = 13 Marks)

The number of generator of a finite cyclic group of order 8 is ...
According to Fermat’s theorem: If p is prime and a is any integer, then .....
The product of an odd permutation and an even permutation is an ..... permutation.

If #={1,(1.2)} and K = {I,(13)} are two subgroups of a group G = 53, then HK is
..... of G = 83.

o

A group G of order 2p, where p i§ prifie aid 7> 2 68 exactly . subgioiips of order p.

. A subgroup N of a group G is said to be a normal subgroup of G if ...... foreach g € G

andne N.

Let G and G be two groups under multiplication. If f : G — G’ be a homomorphisin,
then f is one-one iff ....

8:Fhe number of generators of an-infinite-cyclic-group-is—m-mwmvmems

A finite cyelic group of order n is isomorphic to ....

10.
11.

12.

13.

If a group G has no non-trivial subgroups, then G must be finite group of .... order.

If H is a subgroup of G and N is a normal subgroup of G then what about th(, HnN
and HY?

If & mapping f : (C, ) (R +) defined by f (l + ?y) = z is a homomorphism. Then the
1{6]_1181 Of f 1S oy

A permutation o = (123)(45)(16789)(15) ..... permnutation.




SECTION: B
(7 x 6 = 42 Marks)

2.

Define kernel of a homomorphlsm and show that if f: G —- G is & homomorphism then

L’QTT’]D] ﬁ'F F 'IC' "\ T\{\\'r\'\"\] Qul)n‘!nnp nF p
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(15 x 3 = 45 Marks)

3.-If H and K are two subgroups of a group G, show that H U K is a subgroup of group of

- Giffeither HC Kor K CH.

4. If Z is the centre of a group G such that € 1'3 cyclic, then show that G is abelian.

5. If G is a'giouip of order 35.Show that it cannot have two subgroups of order 7.

it 7-bo-thesubgroupof gronp—-Syconsisting-of-ali-cven—permutations- \hOW thdf /13 s
normal subgroup of S3. and order of Aj is half of the order of Ss.

_.7. Prove that any two.right cosets.of H in G are either identical or. disjoint, H bemg a

subgroup of G. . ‘

8. If G =< a > be a finite cyclic group of order 1, then show that ¢™ is a generator of G il
0 <m<nand (m,n) = 1.

SECTION: C

1. Define (Quotient groups and show that if G is abelian group and N is nornal subgroup of
G then % is abelian, however the converse need not be true.

2. State and prove Cayley’s theorem.

3. State and prove of the Fundamental theorem of homomorphism. -

4, Show that the set A, of all even permutations of 5, is a normal subgroup of S, and

o{A,) = 2.
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