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e SECTION ~A
Answer any 4 questions 6ut of 5 qUestions. E_ach'q:uestion carries T mark. (4x1=4)
1. Define eigen vector of a squaféima;t:ﬁx‘.:
2. Find the characteristic p'oiﬁﬁbmiél of A 2 B ;] %
3. State generalised Pythagoras;tﬁ'edfgm.' s
4. Define complex inner product:s"";:):ac;e'ij
5. Define unitarily diagongl‘isabléfngtﬂﬁx;.f 5 e
 SECTION -B
Answer any 6 questions out of 9 quéét{iqns,gﬁéé}fi'quesﬁion carries 2 marks. (6x2=12)
12

. Find the eigen values of A = [3 %4J. v

6
7. Prove that similar matrices have thé"sarhé characteristic polynomial.
8
9

. Prove that, for x, y € R?, <x, y> = X,y, + 2X,Y, is an inner product on R,

. Prove that, for any a, b €R and any x, y, z in an inner product space V over R,
<z, ax+by>=a<z x>+b<z y>

10. Show that if P is an orthogonal matrix, then |P| = £ 1.

11. True or False : Any projection is idempotent. Justify your answer.
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12. Let Az{:‘} -5 <3|, Show that A is idempotent.
1 -

5l Vi e
13. Show that the matrix [2 21 is normal, but it is not hermitian.

14. Calculate the norm of the vector x = (1, 0, i) € C®.

SECTION -C

Answer any 8 questions out of 12 que’stiohs. Each question carries 4 marks, (8x4=32)

: P2 1 -2|
: s oF :
15, Find the eigen values of the matrix A= -1 0 1 | and show that the matrix
B2 1.5.2%

cannot be diagonalised over the real numbers.
16. Prove that 0 is an eigen value of A'if'and only if AX = 0 has a non-trivial sclution.

1 4 5 ;
17. Let A= 5 2-1. Find an invertible matrix P such that P~'AP is diagonal.

18. State and prove triangle inequality for norms.}(

19. Check whether the matrix A = K —_145% ij_s':’orthogonallly diagonalised or not.

| 2

20. Show that the vectors v, = (1, 1»)7‘ and v, = (-1, 1)" are eigen vectors of the

symmetric matrix A = 2

b} where a, b € R. What are the corresponding eigen
a

values ?

21. Prove that the following quadratic form q(x. y, z) = 6xy — 4yz + 2xz ~ 4x% - 2y*>— 42°
is neither positive definite nor negative definite. Is it indefinite ?

22. Prove that orthogonal complement is a subspace of a vector space.

23. Show that the only eigen values of an idempotent matrix A are 0 and 1.
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24. If A is a hermitian matrix, then prove that the eigen values of A are real.
25. If A is unitarily diagonalisable. then prove that A is normal.
26. Let Y = Lin {(1, 3, -1, 1)7, (1, 4, 0, 2)7} = R®. Find a basis of Y*.

SECTION -D

Answer any 2 questions out of 4 questions. Each question carries 6 marks. (2x6=12)

27. Consider the matrix A and the vectorv: A= 2 1 -8 V=|-2].
-2 2 1] . ]
a) Show that v is an eigen vector of A and find the corresponding eigen value.

-5 8 32} |’2"
I

b) Findallthe eigen vectors corresponding to this eigen value and hence describe
geometrically the eigen space.
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28. Orthogonally diagonalise the matrix A={-4 1 -2|.
2 -2 -2

29. Prove that a linear transformation is a projection if and only if it is an idempotent.
, 1
30. Find the spectral decomposition of the matrix A=/ i

0
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