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TDC (CBCS) Odd Semester Exam., 2021
held in March, 2022

MATHEMATICS
( 3rd Semester )

Course No. : MATHCC-302T
( Group Theory )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A

Answer any ten of the following questions : 2x10=20

1. Define quaternion group.

2. If Gis a group, then show that
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. Define centr

. Prove that 2
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that identity clement in & group i

unique. 2 3
e of a group: |
non-empty Subset' Hofa grouy |
G is a subgroup of G 1ff HH | =H

What do you mean by product of tw,
subgroups? |

Find the generators: of - the group
G={,-Li-1) under  the  operation

multiplication.

Is the permutation
1234
\1432

a transposition?

When is an additive group G said to be
cyclic?

Define factor group.

State Fermat's little theorem.

If H is a subgroup of a group G, then show |

that aH:bHiﬁ'a'lbe H.
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|13, What do you mean by  group

homomorphism?

|14, 1f f: G~ G is an isomorphism, what is the

Kernel of f?

15. Let f:G—G bea homomorphism. Show

that f(G) is a subgroup of G\

SECTION—B

Answer any five of the following questions : 10x5=30

16. (a) Show that

b
G[(Ccl d)la,b,c,deR,ad—wa‘

is a group with respect to matrix

multiplication. Is this group abelian? 9
(b) Prove that if Gis an abelian group, then
for all ¢beG and all integers 1,
@y =a"b". 5
17. (a) (i) Define order of a group.
(ii) If in the group G, o =e,aba™t = b
for a, be G, find O(b). 2+4=6
() Let G be a group and a, be G. Then
show that the equation ax=b has
unique solution in G. 4
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two subgroups
18. fa) ey G Then show that HK js , [21. (a)
subgroup of Giff HK = KH.
] () Define order of an element of A 5
subgroup. Show that a non-empty (b)
subset H of a finite group G is 4
subgroup of G iff HH = H. 2+3=5
22. (a)
19. (a) What do you mean by normalizer of g
group? Show that the intersection of
arbitrary collection of subgroups of a |
group is a subgroup of the group. 2+3s (b)
(b) Prove that the set
H={xeG|gx=xg, g€ G}
is a subgroup of a group G. Also prove | 23. (a)
that G is abelian < G = H. 2Ya+2Y5=5
20. (a) 'P'rove that a group of order n is cyclic iff
it has an element of order n. ; i
(b) What do you mean by composition of
t“io permutations? If f=(135) and | 24 (a)
g -h(2 6 7) be two disjoint cycles on a set )
aving 7 elements, check whether .
feg=gof or not. 2+34)
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Define  alternating  group,  e€ven
permutation and odd permutation.
2+2+2=6

When is a group said to be abelian?
Show that every cyclic group is abelian.
: 1+43=4

What do you mean by right coset of a
subgroup of a group? Prove that any two
right cosets are either disjoint or \

identical. 2+3=5 \

Define normal subgroup of a group.
Prove that a subgroup H of a group G is
normal iff gHg ! =H Vg€ G. 1+4=5

What do you mean by index of a
subgroup? Show that if H is a subgroup
of a group G, such that i (H) =2, then H
is normal in G. 2+3=5

State and prove Lagrange’s theorem.
1+4=5
State and prove Cayley’s theorem.

Show that if G be a cyclic group, then

the automorphism of G is abelian. 5
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f
25. (a) State and prove fundamental theorem © s
homomorphism.

(b) Show that wunion of two norIn:ll
subgroups may not be & norm 4
subgroup.
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