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Candidates are required to give their answers in their own words as
far as practicable.

The figures in the margin indicate Sull marks.

Attempt ALL the questions.

1.

Group "A" 5x8=40
Write the difference between the row echelon and the row reduced
echelon form of a matrix. Tind the rov echelon form and row reduced
echelon form of the

0 -1 2 3]

matrix : 23 45 [2+3+3]
1 3 -1 2
3 2 4 1]

2. Define linear combination following vectors in R", Is the vector

w= (-1, 3, 7) a linear combination of the vectors u = (4, 2, 7), and

10
:=(3, 1, 4)7 Define the span of a set of vectors. Let E-—- 11].

4

2

1|, v,={-2]|,v;=| 3 |.Isthe vector ain the span of vectors
4 1 -1
v,

¥ Vi, V3 [l+3+3+1]
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f the linear transformation of the following with

Describe the effects ©
the figure: )

0 -1
£ﬂ)’l'hu‘=lincarmappingthathasﬂuman-ix ; 0]

2 0
(bJThnlimarmappinEththasﬂtmatrix i 2] [4+4]

OR
Define vector space, linearly dependent and linearly independent sets
of vectors in vector space. ine whether the set of vectors
{u), w, u3}, Where u) = 2 -3, 1), wm=0C 521" (4, -5, 1), are
linearly dependent or independent. [2+1+1+4]
_ Dcﬁnevectnrmbspaceandinvcrﬁeimage. Prove that if f is a linear
transformation from a vector space X to a vector space Y, then for any
subspace V' 1n }’,f'l[lf’)isasubspaccnf,l’.[ﬂf: R'> R’ and is
defined by f (x1, X2, X3 X¢) = (3x1, 22 - 1, x4) and let, V' = Span{z. w},
~here z = (1, 1, 0), w = (0, 1, 1). Describe the set f°' (V) in simple
L(InS. [1+1+3+3]

OR

Deﬁncthebasisufavmspme.Shnwﬂzm:mnfvectm
(1. 1, 1), (0, 1, 0), (1,2, 3)} form a basis for R’. [2+6]

Group "B 5,735
Dcﬁnemcuppamnhmwﬁhmmh'_mumm

| product i’fmmﬂﬂﬂl’mmﬂﬁcﬁufﬂrmnﬁa
" upper triangular matrix. Veify it by taking one exampic. flﬁfdiﬁ

P.T.O.



10.

For square matrices of the same size, prove Det (AB) = Det (A). Den B).

1 0 2 2 2 3
Verify this result when A= |3 -1 4[,B=[-1 1 3 [4+3]
1 5 5 1 4

Prove that anv set of eigenvectors comesponding to distinct eigenvalues

_of a matrix is linearly independent. Find the eigenvalue and

corresponding eigenvector of a matrix \j _11] . [4+3]

Define orthogonal complement. Determine whether the vector
x =(3, 7, 1) in the orthogonal complernent of the pair of vectors {u, v},
where u = (§, -2, -1), and v = (2, -3, 15)? In an inner product space,
prove that the orthogonal complement of any subset is a subspace.
[1+2+4]
OR

Apply the Gram-Schmidt process to find orthogonal basis and
orthonormal basis vectors for R> to the vectors wy =(1, 1, 1),

u = (0,1, 1), u3=(0,0, 1). (7]

Define self-adjoint mapping. Prove that all eigenvalues of a seif-adjoint
operator are real. And also prove tha: any two eigenvectors of a self-
adjoint operator if associated with diiferent eigenvalues, are mutually

orthogonal. [1+3+3]
OR
State Cayley-Hamilton theorem. verify this theorem for matrix
0 3
A= . 1
i (146




