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UNIT -1 CO | PO | Marks
1 | a) | Apply LU decomposition method to solve the system of equation 111 6
2X+Yy+4z=12, 4x+11ly—-z=33 and 8x—-3y+2z=20.
b) | Express the polynomial v=t*>+4t -3 in p(t) as a linear combination | 1 | 1 7
of the polynomials p, =t*—2t+5, p, =2t* -3t and p, =t+3.
C) | Let W be a subspace of R* spanned by the vectors u, = (1,-2,5,-3), 111 7
u, =(2,3,1,-4) and u, = (3,8,-3,-5).
(i) Find the basis and dimension of W .
(i) Extend the basis of W to a basis of R*.
OR
2 | a) | Apply Gauss elimination method to solve the system of equation 1|1 6
20x+y—2z=17, 3x+20y—z=-18 and 2x—3y+20z=25.
b) | Show that the vectors u, = (1,1,1), u, =(1,2,3), u,=(1,58) span R*. | 1 | 1 | 7
c) | Find the dimension and a basis of the solution space W of the system | 1 | 1 7
of equations Xx+2y+2z—-s+3t=0; x+2y+3z+s+t=0 and
3X+6y+8z+s+5t=0.
UNIT-II
318 | If T:R®*—->R® defined by T(x, y, z)=(x—Y,y+2, x+2), find 1|1 6
N(T) and R(T) and verify rank nullity theorem.
b) | Consider T, a linear operator on R* defined by 1|1 7
T(X Yy, 2)=(2x+3y—z,4y—2z,2z2).1s T invertible? If so, then find
a formula for T,
¢) | Find the matrix of linear transformation T :V,(R) —>V,(R) defined by | 1 | 1 7
T (X y)=(-x+2y, y, —3x+3y) relative to the bases
B ={(11), (-1D} and B,={(1L 1 1), 4, -1 1), (0, 0, 1)}.
OR




Find the matrix representation with respect to basis {(1, 2), (0, —3)}
for R? and the basis S ={(1, 1, 0), (0,1, 1), (0,1, ~1)} in R*for the

linear transformation T : R? — R® defined by
T(a b)=(4a+b, 3a, 2a-b).

b) | Determine whether or not the linear mapping T :R*® — R® defined by
T(XY,2)=(x+2y+3z,3x+4y+4z,7x+10y +12z) is invertible and
hence find T~1 if invertible.

c) | Find the bases for the image space and null space and hence verify
Rank-Nullity theorem for the linear transformation T:R®—R®
defined by T(x,y,z)=(x+2y—3z, 2x—4y+7z, 2y +1).

UNIT - 111
1 2 3
a) | Find A* given A=|2 4 5| using Cayley-Hamilton theorem.
3 56

b) | Find the eigen space of the linear transformation T : R®* — R® defined
by T(x,y,2)=(Bx+2y+2z, x+4y+1z, 2y +4z)

c) | Determine all possible Jordan canonical forms of the linear operator
T:V >V whose characteristic polynomial is A(t) = (t —2)*(t —5)>.

OR
a) | Find the characteristic and minimal polynomial of the matrix
(3 2 0 0 0]
14000
A=/0 0 3 1 0}.
00130
0 0 0 0 4]

b) | Find eigenvalues and eigenvectors of the linear transformation

T :V,(R) >V, (R) defined by T (X, y)=(2x+5y, 4x+3y).
. - d’x  dx
C) | Write the initial-value problem F—Za—3x(t):0, x(0) =4,
ax(0) =5 in its fundamental form and hence solve.
UNIT - IV
a) | Find the projection of the vector v=t+1 along w=t*+3 in P(t)with
1
respect to( f, g>:jf(t)g(t)dt.
0
b) | Find an orthogonal basis and hence an orthonormal basis of the

subspaces U of R* spanned by the vectors @111, QL2 4 and
4, 2, —4, —3) using Gram-Schmidt orthogonalization process.




1 1 2]
c) | Find a QR factorizationof A=|0 0 1]. 7
100
OR
(1 -1 1 2
8 | @) | Find the angle between the vectors A=|{2 3 |and B=| 2 -2 6
13 4 -3 5
where (A,B)=Tr(B"A).
b) | Let W be a subspace of R®spanned by u=(1,2,3,-1,2) and 7
v=(2,4,7,2,-1) . Find a basis of the orthogonal complement of W .
c) | Solve the following system of equations AX =b by the method of
2 1 3 7
1 0
least squares A= and b=
0 -1
-1 1 -1
UNIT-V
3 2 4
9 | a) | Orthogonally diagonalize | -2 6 2. 10
4 2 3
1 -1
b) | Find the singular value decomposition of | =2 2 10
2 2
OR
011
10 | @) | Find the modal matrix P such that the matrix A=|1 0 1| is 10
1 10
diagonalizable and hence find A”.
b) | Find the matrix of transformation which reduces the quadratic form 10

3x2 +3y2 +322 + 2Xy +2xz—2yz in to its canonical form. Also write
its nature and canonical form.

*kkkhkik




