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Examination. October 2021
(2018 Admission Onwards)
MATHEMATICS
MAT1CO01 : Basic Abstract Algebra

Time: 3 Hours Max. Marks : 80
PART - A
Answer four questinns from this Part. Each question carnes four marks.

1. Prove or disprove “the group 7,

X .15 cyclic’.
2, Let X be a G-set. Prove that G_is a subgroup of G for each x = X.

3. Prove that no group of order 3015 simple.

4. 15 {{2, 1}, (4, 1)) abasis for & x = 7 Prove your assertion.

5. Write all polynomials of degree < 3 in 7, [x]. How many of them are reducible
pver 7, ?
8. Prove that the o™ cyclotomic polynomial is irreducible over .. for any pnime p.

PART - B
Answer 4 guestions from this Part without omitting any Unit. Each quasuon carnes
16 marks
Unit - |

7. a) Provethatthe group . _x —._iscychic and s isomorphicto i and onby if

m and n dre reatively prime.

by If mis a squara frag integer than prove that avery abelian group af order m

5 cychic
o) Write all abshan groups of ordar 32
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8. a) Let X be a G-set and x = X. Prove that |G | = (G : G ). Also show that if |G]

10

13.

15

b

) &l

b

s hinite, then |G| 1s a divisor of |G|,

Let X be a G-set and Yo X and G, = (g = G|gy = y forall y = Y}. Show thal
(G, is a subgroup of G.

State and prove First Sylow Theorem.
Prove that every group of order p? where p is a prime, is abalian.

Unit — Il

Prove that any integral domain D can be enlarged to a field F such that every
glement of F can be axpressed as a guotient of two elements of D,

. a)

b

. a)

o)

d)

§Y]

a)

o)

Frove that two subnormal {or normal} senes of a group GG have 1somorphic
refinements

Write all composition series of ©

o

Let G = [0} be a free abelian group with finite basis. Prove that avery bases
of G is fintte and all basis of G have the same number of elemanis

Show that _ under addition is not a free abelian group.

Unit =11

Let F na a subfield of a field B and « be any element ot E, Prove that the

mapd, kx| =k, delined by §_(d; + X 4w+ a D) =gy + 80 £ + 200

0

15 2 homomorphism and o i1s the identity map.

|F
Prove that every nonzero polynomial f(x)= F[x| of degree n can have at most
nzeros in afinld F

State and prove Eisenstein Criterion

=2t 0 be a homomorphism of a ring R with unity onto a nonzero nng B Let
ueaunitm i Prove that o(u) 13 also a unit in R’

Let B ba a commutative ring with unity, Frove that M s a masimal «deal of
R if and only 1if R/M 15 a field

It Fis a hiezld orove that evary ideal i F(x) 15 principal

SO



