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S-2132

M.A./M. Sc. (Second Semester)
EXAMINATION, 2018
MATHEMATICS
Paper First
(Abstract Algebra—II)
(Math—C—007)

Time : Two Howrs | [ Maximum Marks : 60

Note : Attempt any four questions. All questions carry
equal marks.

1. (a) Define the following terms with example :
(1) Simple ficld extension
(i) Algebraic element

(b) Let K be an extension of a field F and p(x) a
minimal polynomial satisficd by a € K. Then
prove that p(x) is irreducible over F.

2.- (a) Let K be an extension of a field F. Then the
clement a € K is algebraic over F if and only if

F(a) 1s a finite extension of F,

(A-T0) P. T. O.
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(h) Prove that any finite extension of
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thy If @, b« K arcalgebraic over a ficld ¢ deprees

m and n respectively, and if m and i are retatively

Prirnc_ l’\m\'!‘.‘ that | {cx, b] 15 of dl:grtc mn ovep |

| ¢t K be an extension of a field F and 4 ¢ K algebrai,

over I satisfied by the mimimal polynomial p(x) over

I héii prove-that F(a) is isomorphic to F[x[/V where \

is the ideal generated by p(x).

(a)” Let fix)y= ¥ x? +1 is a polynomial over the
ficld of rational number Q. Then find the splitting
field of /(x) over ) and also find its degree

(hy IfE is an extension of F and if f(x) & F[x] and
¢ is an automorphism of E leaving every ¢lement

of F fixed, prove that ¢ must take a root of /(1)

lying in E into a root of /(x) in E.
If K is a field and if o©.0;.....0, are distinct
automorphism of K, then prove that it is impossible to
find elements ay, ay,...@, not all zero in K such that:

aoy(u) + ayo,(U) + i a,o,(u) = 0vu e K

(a) Define the following terms with example -
(i) Separable extcnsion
(ii) Fixed field
a fictd |

characteristic zero is a simple extension
[A-?m
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(3]

Prove that the Galois group of a polynomial over of a
field F 1s 1somorphic to a group of permutations of its

rools.

(a) It the real number a  satisties an areducible
polynomial over the field ol rational numbers of
degree k. and if k1s not a power of 2. then prove
that a is not constructible

(b) Prove that the general polynomial of degree
n 2 S is not solvable by radicals
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