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PART - A
Answer four questions from this Part. Each question carries 4 marks.
1. Define normal series. Give an example.
2. Show that every group of order 45 has a normal subgroup of order 9.

3. If Ris a ring with unity 1, then prove that the map ¢ : Z » R given by ¢(n) =n.1
is a homomorphism.

4. Find the sum and the product of the polynomials f (x) = 2x* — 4x + 2 and
g(xX)=4x—-5in Zg[x].

5. Write all abelian groups up to isomorphism of order 24.
6. Define isomorphic normal series. Give an example.
PART - B

Answer any four questions from Part — B. Without omitting any Unit. Each question
carries 16 marks.

Unit-1

7. a) Prove that the group Z, x %, is cyclic and is isomorphic to Z,, if and only
if m and n are relatively prime.

b) Let G be an abelian group. Let H be the subset consisting of the identity e
together with all elements of G of order 2. Show that H is a subgroup of G.

P.T.O.




K21P 0557 A O O 0 O O

8.

9.

10.

11.
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13.

14,

16.

a) Let X be a G-set. Then prove that [Gx| = (G : G))

b) Show that there are no simple groups of order 255.
a) It H and K are subgroups of a group G, then prove that |HK |= ﬂli }ﬂ:l” :
m
b) Show that no group of order 30 is simple.
Unit -1l
a) Prove that any two fields of quotients of an integral domain D are
isomorphic.

b) Describe the field of quotients of the integral subdomain D = {n+mi|nm e Z|
of C.

a) If N is a normal sub group of G and H is any subgroup of G, then prove that
H v N=HN = NH. Also, if H is normal subgroup of G, then prove that HN
is a normal subgroup of G.

b) Show that the center of a group G is a normal subgroup of G. Find the
ascending central series of D,.

a) Prove that every finitely generated abelian group is isomorphic to a group
of tr:e form Zp, xZpy, x..x Ly xZx..xZwhere m dividesm_ fori=1, ...,
r—1u.

b) Show that a free abelian group contains no nonzero elements of finite
order.
Unit -1l
a) State and prove division algorithm for F[x].
b) Show that the polynomial f(x) = x* — 2x* + 8x + 1 is irreducible over .

a) Let R be a commutative ring with unity. Then prove that if M is a maximal
ideal of R if and only if R/M is a field.

b) Show that a factor ring of a field is either the trivial ring of one element or is
isomorphic to the field.

a) Isx® + 2x + 3 anirreducible polynomial of Zs[x] ? Why 7 Express it as product
of irreducible factors.

b) Prove that an ideal (p(x))={0}of F [x] is maximal if and only if p(x) is
irreducible.




