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B. Sc. (Sem. V) Examination

Octob€r / November - 2016

Mathematics : CC-MATH-S0I

(Group Theory)

Time : 3 Hours] [Marks : 70

Instructions : (l) All questions are compulsory

q The figures to the right indicate the marks of
the coresponding question.

I (a) State and prove the Euler's theorem. 6

(b) In a conrnutadve group G, the elements a ar,d b ue 6

of order n and n respectively: If (rz, n) = 1 then prove

thal order of ab is rnn.

(c) If 11, and H2 are two subgroups of a group G then 6

prove that H;-.tH2 is a subgroup of G iff either

Hrc: H, ot Hrc. Hr.
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1 (a) For a subgroup Il of a group G, define a right 6

coset 1Lr, a eG . Prove that for trvo element a and b

of G, either Ha=Hh or llq6ffi=@.

(b) Show that ft" s"1 2={reGlry=yt; for each yeG}6
is a subgroup of a group G.

(c) Show that a group cannot be a union of its two 6

proper subgroups.

2 (a) Pror.e that any two disjoint c_vcles in S, are 6

commutatiye.

O) Prove that t(cl=te, s.c| is a normal subgroup 6

of a (G)

-(tzg4s678elo\(c) lf /=le6lor872s3 4j'sio 6

then express,

(l) ./ as a composition of a disjoint cycles.

Q) .f as a composition of transpositions.

(3) find o(/t)

OR

2 (a) Prove that for n>2, the set An of even permutations 6

in Sn is a subgroup of order nt/2.
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(b) Give an illustration of a non commutalive group, 6

each of rvhose subgroups is normal.

(c) Let fi =R-{-l} be a group under the b.o. defined 6

vtL aab=a+b+al1 for a,b eG *6 G'=r\ be a

group under the b.o. multiplication. Then shorv that

G =G'.

3 (a) Let 9:(G,I)+(G',A) be a homomorphism *'ith 6

kemel K then shorv that G/K=q(G)

(b) Obtain all subgroups of (Ztt,+t*) and prepare their 6

lattice diagram.

(c) Show that every homomorphic image of an abelian 6
group is abelian.

OR

3 (a) Shorv that a sub group of a c.vclic group is also cychc. 6

O) lf q: (c,+) + (c', l) be a homomorphism then show 6

that for a normal subgroup H, of G' , a subgroup

q-I (H ) of G is a normal subgroup of G

( I 1 I r? rR t(c) Let u=la-a'.a",a'.........a".a"'=el be a clclic 6

group of order 18. Obtain all the generator of G
Also obtain all subgroups of G
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Attempt any two :

(a) Using Fermat's theorem, show- that 538 = 4(mod I l) -

O) If G is a group with t(c)={tol, then prove that G is

commutative.

(c) 1-g1 6=(R.+) -6 6'=({:et'll zl=t}.x) are groups

Define at'.G --+G' b> a\1=six ' then show that o is

a homomorPhism and find Kemel of g.

Atlempt any t$'o : 8

(a) If H and K are t$'o subgroups of a group G and HK :

lhk I h e H ,k e K| then prove that HK is a subgroup of

G iff HK=KH.

(b) H is a subgroup of group G with index 2 then shorv

that H is a normal subgrouP of G

(c) Prove that it {i*\el is a group having no proper

subgroup then G is a cyclic group of prime order'
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