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.PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)

BSc¢ DEGREE EXAMINATION MAY 2018
(Fifth Semester)

Branch - MATHEMATICS
ALGEBRA -1

" Time : Three Hours Maximuhl : 75 Marks

SECTION-A (20 Marks)
Answer ALL questions -
ALL questions carry EQUAL marks (10x2=20)

Let 6:S—>7T and ¢:T —» U then prove that o o/ is one-to-one if each o
and e 1S one-to-one. '
State the Associative Law.

If ¢ is a homomorphism of G into G then prove that ¢(x™") = ¢(x)™ for all

xeG. .

Define normal subgroup.

Find which of the following are odd permutations?

(a) (1,2,4,6,7,8) (b)(2,3.4.6.7.8.9)

Express the permutations as a product of disjoint cycles.

1 23 45 (1
] (i) \3

2 3 4 5)

(0] 45 2 1)

4 251 3
State Pigeonhole principle.
Define Finite characteristic.
Define Prime element.
State unique factorization theorem.

SECTION - B (25 Marks)
- Answer ALL Questions -
ALL Questions Carry EQUAL Marks (5 x5 =25)

7

If H is a non empty finite subset of a group G and H is closed under
multiplication, then PT H is a subset of G.

OR
Prove that the relation ¢ =5 mod H is an equivalence relation.

Prove that N is a normal subgroup of G < gNg™ = N forevery geG.

| OR |
Prove that A subgroup N of G is a normal subgroup of G < the product
of two right cosets of N in G is again a right coset of N in G.

Prove that cvery permutation is the product of its cycles.
, OR '
Let G be a group and ¢ an automorphism of G. If a € G of order 0(a) >0

~ then prove that 0(¢(a)) = 0(a)

If R 1s a ring, then you all 4,5 € R and R has a unit element 1, then
(i) (-a)(-b)=ab
(i) (-1)a=-a
(iii) (-1)(-1)=1
OR
Prove that let F be any field then the only ideals of ¥ are {0} and F.

Prove that let R be a Euclidean ring and a,b e R. If 5 #0 isnota unit in R
then d(a)<d(ab) ' '
OR
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Prove that let R be a Euclidean ring. Suppose that for a.b,c € R, a/bc but

{a.b)=1 then a/c.
‘ SECTION - C (30 Marks)

Answer any THREE Questions

ALL Questions Carry EQUAL Marks (3 x 10 = 30)

If G is a group then prove that

(i) the identity element of G is unique.

(ii) Every a € G has a unique inverse in G
(iii) Forevery ae G,(a”') ' =a

If H and K are finite subgroup of G of order O(H) and O(K) respectively

then prove that O(HK) = OUH)OK)
CO(HNK)

State and prove Cayley’s theorem.

Prove that if U is an ideal of the ring R, the R/U is a ring and 15 a
homomorphic image of R.

Let R be a Euclidean ring then prove that any two elements a and b in R
have greatest common divisor d. Moreover d = Aa+ ub some A .y e R.
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