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MAJ/M.Sc. (Sem. II) Examination, 2019
MATHEMATICS
Paper—Math 2 CG3)
(Advanced Algebra)

Time'Allcwed : Three Hours
' Max. Marks : 70
Min. Pass Marks : 28

This question paper will be divided into
three sections as under :
| Max. Marks-10

Will carry 10 marks with 1 compulsory question
comprising 10 short answer type qﬁestiﬂns (maxirﬁum
20 words answer) taking two questions from each unit.

Each question shall be of one mark.

Section-B Max. Marks-25

Will carry 10 questions, 2 questions from each
unit (answer about in 250 words). Students are
instructed to attempt five questions by selecting one

question from each unit.
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Section-C Max. Marks-35

‘Will carry 35 marks with five long answer type,

. questions comprising one -compulsory question (Question

No. 12) of 15 marks and four questions of 10 marks
each. Students are instructed to attempt total three
questions with one compulsory question (answer about

~in 500 words) and any twe more questions (answer

about in 490 words) out of remaining four questions. -

Section A
y/ Define Homomorphism.
| (if_V .Write Cauch}["I‘I'neorem for finite Abelian
~ group. |
Q&/z‘) Define subnormal series.

(iv)~ Write Jordon Holder Theurem.
o
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Write Ec‘ul,idean algorithﬁ for polynomial

over a field.
Define Eculidean domain

Write unique factorisation theorem.
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(viii) What is uniqug factorisation domain ?

(ix) | What are transcedental “extensions

(x)  What is a perfect field ?

Bsection B}
UNIT-I .

If fis a homomorphism from a group G —» G

o

with kernel K then K AG. Prove.

‘State and prove gauchy’s theorem, for finite

abelian group.
UNIT-II

A normal subgroup M of G is maximal iff the

quetient group G/M is siyle i.e., M is maximal
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There exist at least one composition series for

every finite group G. Prove.
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UNIT-III

‘/6/ The kernel K of a homomorphism f of a ring R

9.

Met K be an extension of a field F. If o, b € K

11.
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- Every finite extension of a field is an algebraic

to R’ is an ideal of R. Prove:
| LE‘_‘? Ax) be a polynomial in a polynomial domain_
F(x) and @ < F.. Then fla) is the remainder wherv
ﬁ’x) is divided by x - a.
UNIT-IV

te and prove unique factorisation theorem for

[

Eculidean Rings.

extension.

UNIT-V
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are algebraic over F of degree m and n respectively /

and if m, n are relatively prime then prove that
F(a, b) is of degree} mn over F,

-

Let a € Kbe algebraic over F. Then any 2 mlmmal

Monic Polynomials for g over F are equal,
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Section C

12. (a) . Every group is isomorphic to some

permutation group. Prove.

() Any 2 conjugate classes of a group are either

- identical or disjoinf.
@ State and prove Jordan Holder theorem.

@ - State and prove second Sylow theoremvf

15. (a) If NAG such that both N and G/N are

solvable, then G is solvable.

| (b) Every subgroup of a nilpotent group G is h

: nilpotent.

16. Let K be an extension of a field F then if a e K‘./
s algebraic over F iff Fla) is ‘a finite extensigl/

of F. Prove the statement.
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