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32. Determine the eigen spaces corresponding the eigen values of the
fa;] ( 4a,+ag )
operator. T . aEJ = ‘ EaT 4 8a2 4 Ea,& on IHB,

|
I'\aﬂ '|\ 3.1 = 43.43 ‘lnl

33. In C([0, 1]) with inner product (f,g)= [ f(t)g(t)dt. Compute {f, gt

Fn 1, D

and || f +g||, where f(t) = t° and g(t) = €'. Then verify Cauchy's inequality and
triangular inequality. (5x6=30)

Answerany one question from the questions 34 and 35. This question carries
10 marks.

34. LetVand W be vector spacesandletT:V —» W belinear. If V is finite dimensional,
then prove that R(T) is finite dimensional and nullity (T) + rank(T) = dim V.

35 a) State and prove Gram-Schmidth orthogonalization process.

b) Use Gram-Schmidth orthogonalization process obtain an orthonormal basis
corresponding to the set {(1, 1, 0), (2, 0, 1), (2, 2, 1)}. (10x1=10)
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All the first 10 questions are compulsory. They carry 1 mark each.
1. How many elements are there in the vector space M, (%) ?

2. Isthe set W= {f € P(F) | f = 0 or f has degree n} a subspace of P(F) ifn = 17
Justify your answer.

3. Determine whether the vector (3, 4, 1) can be written as a linear combination of
(1,-2,1) and (-2, -1, 1).

4. What is the dimension of the vector space M. (IR) ?

5. Check whether T : IR® — IR? by T(a,, a,, ag) = (a; — a,, 2a;) a linear
transformation or not.

6. Find the matrix with respect to the standard basis for the transformation
T:IR? - IR3 by T(ay, &) = (a; + 3a,, 0, 2a, — 4a,).

7. Does there exists an invertible linear transformation from IR 2 onto IR 2 ? Justify
your answer.

: 11
8. Find all the eigen values of the matrix A = | 4 1‘ :

. , _ RS
9. Find the conjugate transpose of the matrix A = 5 4iJ| ;
+
10. Define an orthonormal basis in an inner product space. (1x10=10)

P.T.0.
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Answerany 10 questions from among the questions 11 to 24. These questions
carries 3 marks each.

11. Let V denote the set of all ordered pairs of real numbers. If (a,, a,) and (b4, b,)

~ are elements of V and C an element of F, define (a,, a,) + (b, b,) = (a; + by,
asb,) and c(a,, a,) = (cay, a,). Is V a vector space under these operations ?
Justify your answer.

12. Is the set of all differentiable real valued functions defined on IR a subspace of
C(IR) ? Justify.

13. Find ‘.{(1 4 (C' ) |frD 1\”' M, »(F
. Fin sy:}ankb:| UJ1~L0 1| 1 Dum oyo(F).

14. Show that a subset W of a vector space V is a subspace of V if and only if span
(W) =W.
15. Show that the vectors (1, =3, 2), (4, 1, 0) and (0, 2, —1) is a basis of IR 3.

16. Do the polynomials x® — 2x? + 1, 4x? — x + 3 and 3x — 2 generate P,4(IR) ?
Justify.

17. Suppose that T : IR? —» IR?is linear and that T(1, 0) = (1, 4) and
T(1,1)=(2, 5). Whatis T(2, 3) ?

18. Find the null space N(T) of the transformation T : IR? — IR® by T(ay, a,) =
(a; +a,, 0, 28, — a,).

19. Find the matrix of the linear transformation T: P4(IR) — P5(IR) by T(f) = {" with

respect to the basis p = {1, Ry K xﬂi. Also find the null space of T.

20. Find the characteristic polynomial of the linear transformation
T : Py(IR) — P,(IR) by T(f) = {'.

21. Find the eigen values of the matrix A = [; 1‘ :

LTI 3 K17U 2669

1 1
22. Show that the matrix A = ‘ 1 ﬂ in M,,»(IR) is diagonalizable.
/

\

: ; (1 2
23. Use Cayley-Hamiton theorem, find the square of the matrix A = ‘ 5
o J

24. LetV be an inner product space. Show that |[x + y|| < |[x|| + ||y|| forall x, y € V.
(3x10=30)

Answerany 6 questions from among the questions 25to 33. These questions carry
5 marks each.

25. Let W be a subspace of a finite-dimensional vector space V. Then prove that W
is finite-dimensional and dim(W) < dim (V).

26. Let W, and W, be subspaces of V having dimension m and n respectively with
m = n. Then

a) Show that dim(W, ~ W,) < nanddim(W, + W,) < m+n.

b) Give examples of subspaces W, and W,, of IR® for which dim(W; ~ W,) =n
and dim(W; + W,) =m +n,

27. Show that any maximal linear independent set in a finite-dimensional vector
space is a basis.

f(h-12 0 ﬁ.' . Find a basis for

f(0)

F

28. Define T : Po(IR) — M, o(IR) by T(f) 2[
R(T).

29. Prove that a linear transformation is one-to-one if and only if N(T) = {0}.

30. Show that F2 is isomorphic to P (F).

31. Show that non-zero eigen vectors corresponding to distinct eigen values of a
operator is linearly independent.



