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ALGEBRA-II [14MAU19]
SECTION A
(1 2
(12 3 EiR
LetA:{O £ -3 and B={1 3 |. Then find AB.
(1 4

Prove (iA)¥=-1A¥%
Define Vector Space.

Define Linear Combination.

What is annihilator of vector space? .

Per'e that (uav+Bo)=a (g,v)*— Bp.o).

What are the copditicms for the row-reduced matrix?
St:.a'te Cayley-Hamilton theorem:

If v is finite-dimensional over F then for S, TeA(V).
“Then prove that r(ST)sr(T).

Define characteristics root of T.

SECTION B

Answer all the questions.
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: U If the matrix products AB and BC are defined, then prove that (AB)C=A(BC). 2
T 5
a)
IE())R Prove that the product of two symmetric matrices is Symmetric iff the matrices commute. (5)
12) Aoy SR
' - IfV is the internal direct sumof Uy, U,,. U, then prove that V is
isomorphic to the external direct sumof U, U, . &, ¢ (3)
a)
[OR] o3 S ; -
b IfVis the finite-dimensional vector space, then prove that it contains a finite
) setvy, va,... v, of linearly independent elements whose linear span is V. (5)
13) .
IfVand W are of dimensions m and n, respectively, over F, then prove
that Hom (V,W) is of dimension mn over F. (5)
a) Tt
[OR]
b) Let Vbea finite-dimensional inger product space, then prove that V has
an orthonormal set as a basis. )
14) Prove that every matrix is row matrix equivalent to a (unique) row-reduced
echelon matrix_ _ (5)
)
[OR] : dcts - 2
b) Prove that the characteristics roots of a hermitian matrix are all real. (5)
15) . T g 14 &%
: If AeF is a charactens_t:cs rootof TeA(V), then prove that A is a root of the
minimal polynomial of T. In particular, T only has a finite number of )
a) characteristic rootsinF. =~ -
[OR]
b) The set of all nxn matrices over F form an associative algebra, F, over F
IfVisan n-dimensional vector Space over F, then prove that A(V)andF )
are isomorphic as algebras over F.
SECTION ¢
Answer 3 out of 5 questions,
16)
2 1(-142i —4-2
Show that the given matrix — -1 unitary.
i 5l2-4 - |'sunitary (10)
L, e el (10)
IfVis finite-dimensional and if W is 3 subspace of V, then prove that W is

ﬁnite~dimensional, dim W <dim V and dim %
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