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(¢) Prove that the linear transformation 7 on V .
is unitary off it takes an orthonormal basis Full Marks : 80
of ¥'into an orthonormal basis of V- 8 Answer from both the Sections as per direction

(d) Prove that the Hermitian linear trans- The figures in the rig{u-hand margin indicate marks

formation T is non-negative if and only Candidates are required to answer in their own words
if allof its characteristics roots are 8 as far as practicable
non-negative. '
_ (ALGEBRA-II )
_ SECTION—-A
1. Answerall ﬁu:'sti-:ms : . 2x8

(@) Define annihilator of a subspace.

(b) Define solvable of a group.

(¢) Defineidempotent of a linear transformation.
(d) Define eigcnfaluﬁs of T.

() Define invariant under T € 4 (V).
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Define Jordan form of a matrix.
Define Jacobson Lemma.
State Cramer’s Rule.

Or

Answer all questions : 4x4

Show that the fixed field of G is a subfield
of K.

For the given matrix

006
A=[0 1 1]|eF,
6 3 2

find 47~ 11A+3.
Show that if T € A(V) is nilpotent, then

a,ta I+..+e "
where the o, € F, is invertable if o, # 0

(d) Show thatif Nis normal and AN=NA. then
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AN* = N*A.

( Continued }
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SECTION-B

Answer all questions :

If Vis finite demensional and W is a sub
space of ¥, then show that i is isomorphic

to 7 /A (W) and dim A(W) = dim ¥~ dim . 8

Let ¥ be a finite dimeiisional inner product .
space then show that ¥ has an orthonorma

- set as a basis. . B

Or

Prove that if P(x) € F[x] is solvable by

radicals over F, then the Galo’s group over

 Fof p (x) is also solvable group. 8

If K is a finite extension of F, then G (X, F)
is a finite group and its order, NG (X, F)
satisfies HG (K, F))<[K:F]. 8

Show that if ¥ is finite dimensional over F,
then Te A(F) is invertiable iff the
constant term of the minimal polynomial
for Tis not O. ' 8
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(b) fT € A(¥) and if p{x) is the minimal

(c)

(d)

3 (a)
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polynomial for T over F, suoppose that
p (x) has all its roots in F. Prove that every
root of p (x) is a characteristic root of T.

Or

If ¥'1s an orbitary vector space over Fand if
T € A(V ) isright invertiable with unique
right inverse, then prove that T'is invertiable.

Prove that if V'is n-dimensional over F and
if TeA(V) ‘has the matrix m (T)inthe
basis v,.... v and the matrix m, (T) in the
basisw, ....., w_of Vover F, then there is
an element C € F, such that

m,(T)=Cm (T)C-'.

If T € A(V') has all its characteristics roots
in F, then show that there is a basis of Vin
which the matrix of T is Triangular.

{ Continued }
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Prove that there exists a subspace W of V,
invariant under Tsuch that V=V, @ W.

Or

Provethat the elementsSand T in 4, (V)
are similar in 4 (V) iff they have the same

_elementary disvisors. -

-Prove that two nilpotent linear transformation

are similar if and only if they have the same
invariants.

If F is a field of characteristics O, and if
Te A(V)issuchthat? T'= O foralli>1
then T is nilpotent.

[fA4, B € F_then show that

det (4B) = (det 4) (det B).
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