9.

(@) IfVis n-dimensional over F and if T € (V)

jstie-+eqls in F, then show

10 (@) fTeA (V), then show that tr T is the sum of

" the characteristic roots of T.
(b) Show thatif T is unitary and if A is a
characteristic root of T, then | A | = 1.
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(a) Define permutation of n symbois and show
that every permutation is the product of its
cycles.

Ab) Let G be a group and ¢ an automorphism of
G. IfaeGis of order o (@) > 0, then show

that o(¢ (a)) = o (a).

- 4 t(ﬂJf G is a group of order o (G) = p", where p
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is & prime number, then show that Z(G) #(e).
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(b) Show that every i

o ¢
jbf If f(x) and 9(

F(x), then sho
f(x) + deg g(x)-

4 (ayLet U and

subspaces of a ve

that U + W is finite
(U+W)=dimU+di
(p)/Define linear span of a subse
space V and show that L (s)is

of V.

5. (a) Show that a polynomial
field can have atmost n

ntegral domain can be

x)g(x)) = deg

W be finite—dimensional

ctor space V. Then show

-dimensional and dim

m W —dim (U AW).

t of a vector

a subspace

of degree n over a

roots in any

extension field.
(b) Prove that a regular pentagon is
constructible. |
Contd.
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6.
(a) Show that every finite-dimensional inner

product.space has an othene

CENTRy

basis.
(b) Show that A (A (W)
7. (a) IfGis agroup of at '
show that the fixed ™

of K.

Jb)/ff G is a group, prove that all G (k) are
normal subgroups of G.

8. (a) IfVis finite-dimensional over F, then show
that‘T € A (v) is singular if and only if there
exists av # 0in V such that vT = 0.

(b) Show that for the matrix :

0O 1 0
6 ~11 6 3

There exists a matrix C € F5 such that

00
CAC! = 2 0
0 3
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