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PART -1 -

Answerany FIVE questions, each question carries FIVE marks, 5x5=25M

}(' IfG=Q-{1}and * isdefined on Gasa* b=a+b-ab then show that (G, *) is an abelian group.

2. Prove thatanon empty complex H of a group G is a subgroup of Gifand only if a,b ¢ H =vab'e H.

3. Prove thatasubgroup H of a group G is normal if and only if xHx ™! = HVx € G.

4.  Provethat the intersection of any two normal subgroups of a group is a2 normal subgroup.

5. If fisahomomorphism from a group G into a group G' then prove that Kerfis a normal subgroup of G.
6.

Let G G' be two groups with identity elements e, €' respectively. If f: G — G! is ahomomorphism then prove that
(Df(e)=e*, 2)f(™) =[f(a)] |

7.  Write down the product (13 2)(567) (26 1) (4 5) as disjoint cycles.

Show that G= {1, -1, 1, -i} the set of all fourth roots of unitﬂis acyclic group.

T

PART - II

SECTION - A

Answer any FIVE questions. Choosing atleast TWO questions from eachsection. Each question carries 10 marks.
5x10=50M
9.  Prove thatina group G for a,b,x,ye G the equation ax = b and ya=b have unique solutions.

10. Prove that the order of every element of a finite group is finite and is less than or equal to order of a group.

11. LetH, K be any two subgroups of a group G then prove that HK isa subgroup of G if and only ifHK =KH.

12. State and prove begrangés theorem for cosets.

13.  Prove that subgroup H of a group G is anormal subgroup of G ifand only if each left coset of Hin G is 2 right coset
= of HinG

Date: OL112016 FN © 1 oemmmeessassss




14.

15.

16.
17.

18.

SECTION -B
State and prove fundamental theorem of homomorphism for groups.

Prove that the necessary and sufficient condition for a homomorphismi fof a group G onto a group G' with Kemel K
to be an isomorphism of G into G'is that K = {e}.

Iff=(12345876) g=(4156732 8)are cyclic permutations then show that (fg)' =g f'.
If p isaprime number then prove that every group of order p isacyclic group.

Prove that the order of a cyclic group is equal to the order of its generators.
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PART -1
Answer any FIVE questions, each question carries FIVE marks. 5x5=25M

1. Show that in a group G for a,b€G,(ab)? = a’b? & G is abelian.

o

Prove that inverse element in a group is unique.

3. A nccessary and sufficient condition for a non — empty subset H of a group G to be a
subgroup of G is that HH' = H.

4. Prove that intersection of two subgroups of a group G is a subgroup of G,

5. The intersection of any two normal subgroups of a group is a normal subgroup.

6. If:G- G defind f(x) = 1 if x>0 and -1 if x<Owhere G=[set of non zero real numbers]
and G = [1,-1] are groups prove that f is a homomorphism and find kernel

7. Iff=(12345)iscyclic permutation, find its order

8. Show that every cyclic group is abelian.

| J - PART-II
Answer any FIVE questions choosing at least TWO questions from each section.
Each Question carries 70 Marks. 5x10=50M
SECTION - A

9. Show that set Q. of all positive rational numbers from an abelian group under the
composition defined by ‘0’ such that (aob) = (a b)/3 for a,b €Q.
10. Prove that the set of n™ roots of unity under multiplication form a finite group

11. If H and K are two subgroups of a group G, then HK is a subgroup of G iff HK =KH



12. State and prove lagranges theorem

13. A subgroup H of a group ( is o normal subgroup ol G i(f cach left cosct of Hin Gisa

right cosct of H in G
SECTION - B

14. State and prove fundamental theorem on homomorphism of groups
15. The necessary and sufficient condition for a homomorphism F of a group G onto a
group G' with Kemel Kito be an isomorphism of G into G' is that K={e}
16. State and prove Cayleys theorem.
17. Prove that every subgroup of a cyclic group is cyclic. _ ‘

18. Every Isomorphic image of a cyclic group is cycle.
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PART-I
Answer any five questions each question carries Five marks: 5X5=25M

Q/ 1. Prove that the set Z of all integers forms an abelian group with respect to the operation *
definedbyaxb=a+b+2,va,beLZ
2. If H is any subgroup of G, then prove that H = H™%.
3. Prove that a subgroup H of a group G is normal < xHx™1=H.
4. If M and N are two normal subgroups of a group g such thatMN\N = {e}, then prove that
every element of M commutes with every element of N.
5, Prove that every homomorphic image of an abelian group is abelian.
6. Show that the mapping f: G = Gsuch that f(a) = a™* Ya € G is an automorphism ofa
group GG is abelian.
7.1f f=(12345876),g=(41567328) are cyclic permutations, then show that
(f@ =90 f"
8. Show that the group (G={1,2,3,4,5,6},X7) is cyclic.Also write down all its generators
PART-II
(. Answer any five questions .choosing at least two questions from each section.
Each question carries 10 marks. 5X10=50M
SECTION-A
9. Prove that every finite semi group (G,.) satisfying the cancellation laws is a group
10. Define order of an element in a group G. In a group G, if a € G, then show that
0(a) =0(a™")
11. Prove that the necessary and sufficient condition for afinite complex H of a group G to be
asubgroup of Gisa,b € H = ab € H.
12. State and prove Lagrange’s theorem.
13. Prove that a subgroup H of a group G is a normal subgroup of G < each left coset of H
in G is a right coset of H in G.
SECTION-B
14. Prove that the necessary and sufficient condition for a homomorphism f of a group G
onto a group G* with kernel K to be an isomorphism of G into G* is that K={e}.
15. State and prove fundamental theorem of homomorphism of group G.
16. State and prove Cayley's theorem.
17. Prove that every subgroup of a cyclic group is cyclic.
18. Find the number of generators of cyclic groups of order 5, 6, 8, 12, 15, 60.



