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5th Semester Examination (CCFUP: NEP)

MATHEMATICS

Paper : M| 12-T

(Single Core Maior)

(Group Theory-Il)

Full Marks : 60 Time : Thee Hours

The figures in the margin indicate full marks'

Candidates are required to give their answers

in their own words as far as practicable'

GrouP - A

Answer arty ten questiors '- 2x10:20

1. "If G, and G, are two finite groups such that

lqlr lcrl, thenlAut(Gr)l>lAutlcrll '" check

whether this statement is true or false' Give reaons'

/1

orf.' fna all the characteristic subgroups of S,'

,/1

.'/St o* that a cyclic group of order 4 cannot be

expressedaSaninternaidirectproductoftwoofits
subgrouPs of order 2.

*KGi"a the order of the element (5,5) in the group

ZrrxZ',u 
p.T.o.
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23. (a) State Cauchy's theorem' Use Cauchy's theorem to

prove that if a finite goup G is a p - group' then

lGl= p' for some positive integer r' where p is

a Prime'

(b) Using the class equation' prove that the center of

a finite 7rgoup is non-tival' 5+5

and r €Z* , then prove that G has a non-trivial

centre.

(b) State the fundamental theorem of finite abelian

groups. Use the theorem to classif,; all abelian

groups of order 720 rtp to isomorphism' 5+(1+4)

25. (a) Irt H be a subgroup of index n tn a goup G' By

considering the action of G on the set of left cosets

of H, prove that G lCo6(H) is isomorphic to a

subgroup of Sr, where Co6(H) =Os.o8H8-r'

O) If lG : Ifl: p, where p is the smallest prime

dividing [Gl, p*," ttrrt H is normal in G' 5+5
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