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(a) If K is finite extensions of F prove that

(b)

(2)

(b)
(a)

(b)

G(K,F) is a finite group and its order
o(G(K, F')) satisfies o(G(K,F))<[K: F].

Or -
Let K be the splitting field of f(x) in Flx]
and let p(x) be an irreducible factor of f(x) in
Flx]. If the roots of p(x) are ay, @y ...Q, Prove

that for each i there exists an automorphism
o, in G(K, F) such that o,(e;)= ;.

Suppose that the field F has all nth roots of
unity alnd suppose that a#0 is in F. Let

x" ~ae F[x] and let K be its splitting over

F . Prove that .

(i) K=F(u) where u is any root off
x" —a _ : :

(1) The Galois group off x*—~a over F is
abelian.

Or

State and prove Jacobson theorem.

Let C be the field of co.mplex numbers and
suppose that the division ring D 1is aIgebralc

over C. Prove that D=C.

Or

Prove that every positive integer can be
expressed as the sum of squares of four
integeérs, :
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(a)

(b)

SECTION B — (3 x 15 = 45 marks)

Answer any THREE questions.

If L is a finite extension of X and if K is a
finite extension of F' prove that L is a finite
extension of F

If @ and b in K are algebraic over & of
degree m and n respectively prove that
atb,ab and a/b are algebraic over F of
degree at most m,n.

If F is of characteristic 0 and if a,b are algebraic
over F prove there exists an element ce F(a,b)
such that F(a,b)= F(c).

State and prove the fundamental theorem of
Galois theory.

Prove that a finite division ring is necessarily a
commutative field.

State and.prove Frobenius theorem.
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