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Name of the Parent
Department

Instructions and Guidelines to Students appearing in the Examination :

1.  Fill out the details of examination and your Name, Roll No. etc. on this cover page,
supplementary sheets and on the bottom righthand corner of graph sheets, if used.

2. Do not leave the examination hall till at least one hour from the beginning of the
examination. Beyond this, you may leave AFTER submitting your answer script to the
invigilator. (see 3 below)

3. After the end of the examination, you should remain seated till the answer script is
collected by the invigilator.

4.

Do not carry any book, notes, loose papers etc. to the examination hall. Use of
instrument box and calculator is permitted. Exchange of these items amongst students

isﬁot permitted during examination. Mobile phones or any other electronic gadgets are 7
strictly prohibited in the examination hall.

L 5. Talking in the hall or its neighbourhood is strictly prohibited.

A student adopting unfair means in the examination or Violating‘ any of these
instructions shall be liable to disciplinary action, which may include the cancellation
of answer script and/or any punishment given by the Competent Authority.
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Exercise 1 (8
* (S pointg
\L%’ be a finite dig,, ) ;

E rcise 2.

Vith real coefficients and of degree less than or
L 5 : Py(t) x Py(t) — R given by

\ -g(1 2) - q(2).
a) Show that the form s 1)-g(1) + f(2) - g(2)

. is positive deﬁnite‘,-,
b) Find an orthonormal basis of Py(t) with re ¢ to the flkn o,

" ﬁ%xercise 3. (‘-ﬁ‘ﬁpo&ﬁﬁ/) ¢ !ﬁ:,@ sl

a) Let Abea?2x? nondiagonalizalfe mﬁ;j;fg mfﬂg?g}‘ trace 4. Find the trace of A%9%2,
b) Let B be ann x n complex matrix such that B2 — B. Show that that the trace of B is the
same as the rank of B. '

Exercise 4. (5+9 points)

Let A be an n x n real matrix and let S = {v,vy,... ,Un} be a set of eigenvectors of A such
t vi L v; (with respect to dot product) if i # j. Show that A is symmetric.
Let T:C"

— C" be a normal operator and let v and v’ be two eigeﬁvectorg corresponding to

two distinct eigenvalues of T"."Show that v | ' with respect to the standard Hermitian product.
’A_-———“—’—‘

ercise 5. (448 points)

¥ TLet A be an n x n complex matrix agd let B = A — AL, Show that & is diagonalizable and
the real parts of all the eigenvalues of #re 0.

b) Let M be a n x n Hermitian matrix such that M'% = I. Show that M3 — 2012 _ \f .97 — .
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