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(c) Prove that no irreducible polynomial over
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a field of characteristic zero has multiple
root in any field extension. 2

Let char.(F) = p. Suppose

f(x)=xP - x - Show that all the roots of
f(x) in its splitting field over F are

distinct. 2
If [K : F] = 2, prove that K is normal
extension of F. 2

Prove that any constructible complex
number is algebraic over Q of degree a

~ power of 2. 2
Under usual notations define the
companion matrix of f(x) i.e. ¢(f(x)),
where : 2

fG)=x oy o, x 0
Unit I

Prove that any prime field is either
isomorphic to the field of rational

numbers or to the field of integers modulo |

some prime number. : 7
2

(b)

~(b)

(b)

If L is an algebraic extension of K and
K is an algebraic extension of F, then L
is an algebraic extension of F. 7

If a, b € K are algebraic over F of
degrees m and n respectively, where m
and n are relatively prime; prove that

F(a, b) is of degree mn over F. 7
Find the splitting field and degree of the
splitting of the polynomial : 7
X =3x+1
Unit II

Prove that any algebraic extension of a
finite field F is a separable extension.7

Let D be an integral domain of char.(F)
= p, a prime number. Then prove that :
(1) The mapping ¢ : D — D s.t. o(a)
aP for a € D is a monomorphism.

(ii) For any positive integer n, the
mapping o, : D = D sit. 6,(a) =

ap” for a € D is a monomorphism.
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