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10.

If f(x) , g(x) are non-zero elements in F(x) then,
show that

deg [f(x)g(x)] = deg f(x) + deg g(x).

Show that every abelian group G is a module over

the ring of integers.

Show that a € K is a root of p(x) € F(x), where
F c K, then K(x), (x-a) | p(x).

Show that homomorphic image of a solvable

group is solvable.
State and prove Bessel’s inequality.

If S, T are nilpotent linear transformations which
commute, prove that ST, S+T are nilpotent linear

transformations.

For every prime numbers p and every positive
integer m, show that there exists a field having p™

elements.

11.

12.

13.

14.

SECTION - B (3x20 = 60)

Answer any THREE questions.
Each question carries TWENTY marks.

(a) Let 0;G— G be a onto homomorphism
with kernal K. Show that

$:G
K

(b) State and prove First Sylow’s theorem.

State and prove second isomorphism theorem for

ring theory.

(a) Show thatif
dirnF V =m, then
dimF Hom(V,V) = m?.

(b) Show thatif V is a finite dimensional inner
product space and W a subspace of V then,
V=waew"

(a) Show thata e K isalgebraic over F if and

only if, F(a) is a finite extension of F.

(b) Show that K is a normal extension of F if
and only if, K is the splitting field of some

polynomial over F.
Turn Over



