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Answer ALL the Questions (each question carries 10 marks)
CO1: use computational techniques to solve system of linear equations, calealate cigenvalues and eigenvectors

CO02: understand the concepls of vector space - subspaces and linear transformation.
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I Solve the set of simultaneous equations col| 3
2x, + 4%, +3x3 =4 %, — 2 —2xy =0 3xy + 3 + 2 =7 || .
using the LU Decomposition method |
I

[Hint: for the given set of equations, factorize the matrix Aas TU] |
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2 Find the canonical form of the quadratic form glx,v,2) = x% 4+ 5y* — | cov| 2
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4z + 2xy — 4xz using orthogonal transformation. | Hint: Write g in \ \
1

matrix notation: XTAX] |II |I I'.

| 3 If a vector space V is the set of all real-valued continuous ﬁ-,11.;|_;_mml CcOl |
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over the field of real numbers R, then show that the set W of solutions | -II '.
: '|
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of the differential equation 2 E—;::- =~ 2y = 0 is a subspacc of V. | ||I |II
: : - |
[Hint: Write W and verify the axioms of subspace for W] |||I \ |
4 1-21 0 ' llcmll 3 |
Find the row space and null space of B=|3 1 4 5 |andhence | | |
2 351 | | |
\ \ verify the rank-nullity theorenl, [Hint: Reduce B in REY] '-,I |II '!
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\ j \LmThﬂ s Tincar transformation TRR® — R* given by T(x,y,2W) = | €02| 2 |
, |
(x,¥,0,0),¥ (x,y.z.u) € R*. Then | I'|

i.  Verify w IS | i :
fy whether T is invertible or not? I'I I'.

For the given T, show that the Rank of T = Nullity of T | '|
[Hint: Write T as a matrix A) | |
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