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Part-A
Answer ALL the questions. (10X 2=20)

1. Define avector Space.

2.1f V isavector space over F, then provethat - (av) = (—a)vfora € Fand v € V.

3. Define ainner product space.

4. Prove that W+ is asubspace of V.

5. Define regular linear transformation.

6. Provethat if V isfinite dimensional over F and if T € A(V) isright invertible then it isinvertible.
7.When the linear transformation S, T € A(V)are said to be similar?

8. Define matrix of alinear transformation T.

9.T € A(V)isunitary ifand only if TT* = 1

10.If Nisnormal and AN = NA prove that AN* = N"A

PART-B
Answer any FIVE questions. (5X 8=40)

11.Prove that if V is the internal direct sum of U, U,, ... U,,, then V isisomorphic to the external direct
sumof Uy, Uy, ... U,.
12.State and prove Schwarz inequality.
13.If V isfinitedimensional over F, then T € A(V)is invertible if and only if the constant term of the
minimal polynomial for T isnot zero.
14.Prove that if V is ndimensional over Fand if T € A(V) has the matrixm(T) in the
basisvy vy, v3, ... vyand the matrix m»(7)in the basisw; wy, ws ... wy, of V over F, then thereis an

element ¢ € E,such that m,(T) = cm,(T)c™?




15.1f T € A(V) igsuch that < —=———0 for al ——5 = show that =——0.

7 € V the¢

16. If T € A(V) is Hermitian, then al its characteristic roots are real.
17.1f S,T € A(V)and if Sisregular, then T and STS™! have the same minimal polynomial.

18. If V isavector space over F and if W is a subspace of V, then provethat VV /W is avector space over F.

PART-C
Answer any TWQO questions. (2 X20=40)

19 (a)Prove that if v, v,, ... vyis basisof V over F and if wy, wy, ... wy, IV are linearly independent over F,
thenm < n.
(b)If V isavector space over F and if W is a subspace of V. Prove that W is finite
dimensiona,dim W < dimV and dimV /W = dimV — dimW. (10+10)
20 (a) State and prove Gram-Schmidt orthogonalization process.
(b)If A € Fisacharacteristic root of T € A(V) then for any polynomial q(x) € F[x],q(1) is a
characteristic root of g(T). (12+8)
21 (a)If V isfinite dimensional over Fthen for S, T € A(V), prove the following
()r(ST) < r(T)
(ii) (TS) < r(T)
(ii)r(ST) = r(TS) = r(T)forSregular in A(V).
(b) If T € A(V)has al its characteristic roots in F, and then prove that thereis abasis of V in which the
matrix of T is triangular. (10+10)
22.1f T € A(V) then prove that the following

()T* € A(V) (i) (S+T)' =S*+T* (iii) (AS)" = 1S"

(iv) (ST)* = T*S*foral S,T € A(V).
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