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Q1. Diagonalize the following matrix, if it is diagonalizable (in the otherwise case give reasons

in support of your answer): [5]1[CO-2]
1 0 0O
A= |O 2 1]
0 1 2

Also, write the algebraic and geometric multiplicities of all the eigenvalues of A.
(Hint: One eigenvalue of the matrix A is 3).

Q2. State the Cauchy-Schwarz inequality for the inner product spaces. Moreover, using the
Cauchy-Schwarz inequality for the vectors x = [a b]® and y = [1 1] in the inner product space

2
RZ, show that (22) < &2 (3] [CO-3]

2 =

Q3. Consider the vector space P5([—1,1]) equipped with inner product defined by: [7] [CO-3]
1
(p.q) = f p(x)q(x)dx
-1

Given the (ordered) basis {1, x, x2, x3}, use the Gram-Schmidt procedure to obtain an {ordered)
orthogonal basis for P5(j—1,1]).

Q4. Obtain the @R decomposition of the matrix A = [1

5 0 2 00" [5] [CO-4]

t
,and

0 1 ]
0 2 1
b=1[2 0 11]%, and obtain its least square solution. [5]1[CO-4]

5. Test the consistency of the linear system Ax = b, where A = [4



