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PART A
Answer any 10 (2 marks each)
Define evaluation homomorphism.
Show that the factor group of an abelian group is abelian.

Let F be the ring of all functions mapping R into R, and let C' be the subring of F' consisting
of all the constant functions in F'. Is C an ideal in F'? Why?

Find the orbits of the permutation 123456738 .
3 8 6 7 4 1 5 2

A cyclic group has a unique generator. True or false. Justify
Define ring with unity.
Verify whethera * b = a/b, Va,b € Qis a binary operation on Q.

] 1 2 3 4 1 2 3 4
Find the product .
2 3 1 14 1 3 4 2

Define left coset of a subgroup.
Define simple group.
Give an example of binary operation on the set of irrational numbers.

Define conjugation of by g.
(2 x 10 = 20)

PART B
Answer any 5 (5 marks each)
Prove that the evaluation homomorphism can be defined on the group of all functions on real
numbers.
Prove that direct product of the groups is a group.

n
Show that the group H Ly, is cyclic if and only if the numbers m; are relatively primes in
i=1
pairs.
If G is a group, then show that the identity and the inverses are unique.
Draw the subgroup diagram of Klein 4 group.
Show that a ring homomorphism ¢ : R — R/ is a one to one map if and only if Ker(¢)= {0}.
Show that the left cosets of a normal subgroup form a group under coset multiplication.

Prove that a field F' is either of prime characteristic p and contains a subfield isomorphic to

Z,, or of characteristic 0 and contains a subfield isomorphic to Q.
(5x5=25)
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PART C
Answer any 3 (10 marks each)

Show that if @ and m are relatively prime integers, then for any integer b, then
axr = b( mod m) has as solutions of all integers in precisely one residue class modulo m.
Find all solutions of 122z = 27( mod 18).

Compute (Z4 x Zg)/ {(2,3)).
Prove that every permutation in S,, can be written as a product of at mostn — 1
transpositions.

a a

a a

Prove or disprove: G = { ( ) ra € R*} is a group under matrix multiplication,

where R* = R \{0}
(10 x 3 = 30)



