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Instructions: 1. All questions have internal choices.
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UNIT -1 CO | PO | Marks
1 | @) | Determine whether the set V = {(x y)Ixye R} isavectorspaceover | 1 | 1 6
the field of reals when the vector addition is the standard vector addition
and the scalar multiplication is defined as k-(x,y)=(0,ky).
b) | Find a basis and dimension of the subspace W of R* spanned by the 111 7
vectors u, =(1,-2,5,-3), u,=(2,31,-4) and u,=(3,8,-3,-5). Also
extend the basis of W to a basis of R*.
¢) | Find the basis and the dimension of the solution space of the 111 7
homogeneous system of equations X, 42X, —2X, +2X, — X, =0,
X, +2X, =X, +3X, —2% =0 and 2x +4X, —7X,+X, +X% =0.
OR
2 | a) | Determine which of the following are subspaces. 111 6
(i)  W={(xVy.z), 2x-3y+z-1=0} in &".
(i) W ={(x, Y,2), X+2y -3z =O} in R,
b) | Express the polynomial v=t>+4t—3 in p(t) as a linear combination | 1 | 1
of the polynomials p, =t*-2t+5, p, =2t>-3t and p,=t+3. !
c) | Find the basis and dimension of the row space and column space of 111 7
1 -3 4 -2 5 4
the following matrix 2 6 9 -1.8 2
2 -6 9 1 9 7
-1 3 4 2 5 -4
UNIT -2
3 | @) | Find a linear transformation T : R* — R® such that 1)1 6
T(-1,0)=(-10,2)and T(21)=(1 2,1).
12 3 1
b) | Given T:R* >R where T=|1 3 5 -2|,finda basis of the 11| 7
3 8 13 -3

image set and the null set. Also verify rank-nullity theorem.




Verify whether the linear map G:R* — R® defined by
G(x Y)=(x+y, x—2y, 3x+y) is non-singular. Find G™, if it exists.
If not, justify.

OR

Determine whether the vector u = (2, -1, 3) is in the range of the linear

transformation L:R® — R® given by
L(X,Y,2)=(X+2Z,y+2,x+2y+2z).

b)

2 4
Consider the matrix A= [5 6} that defines a linear operator on R?.

Find the matrix of the linear transformation relative to the basis

5= U ) {H m}'

Let L:P,(t) > B(t) be the linear transformation defined by
L(at* +bt+c) =(a+2b)t +(b+c).
i. s —4t*+2t—2 in kernel of L?

ii. Ist®+2t+1 inrange of L?
iii.  Find the basis of kernel of L.
iv.  Find the basis and dimension of range of L.

UNIT -3

1 2 3
Apply Cayley —Hamilton theorem to find A* if A=|2 4 5].
3 56

Obtain the eigen spaces of the linear transformation T :R®* — R®
defined by T(x,y,z)=(2x+y, y-z, 2y+4z).

Find all possible Jordan canonical forms of the linear transformation
T, whose characteristic and minimal polynomials are

f(t)=(t+8)"(t-8)" and m(t)=(t-8)"(t+8)" respectively.

OR

4 6 6
Apply Cayley-Hamilton theorem to find A™ if A= 1 3 2
-1 -4 -3

Obtain the eigen space for the linear transformation T :P, (t) — P, (t)
defined by T (at2 +bt+c) =(2a—c)t*+(2a+b—2c)t+(—a+2c).

Find the characteristic and minimal polynomials of the matrix
'3 2 0 0 O]

o O O b
o b W O
A~ O O O

0
1
3
0

O O O -




UNIT -4

7 | @) | Find the projection of the vector v=t+1 along w=t*+3 in P(t) 6
1
with respect to(f, g)=[ f (t)g(t)dt.
0
b) | Find an orthogonal basis of the subspace W spanned by the following 7
1
vectors S :{1, t, t2} of P, (t) given (f,g):J f(t)g(t)dt.
0
c) | Find a least-square solution of the system AX =B and also the least 7
1 -3 1
. 2 6
square error if A= and B=| _|.
7 3 2
3 4 1
OR
: -2 31
8 | a) | Find the angle between the vectors A:{ ) 3 0} and 6
B:{O - 2} where (A, B)=Tr(B"A).
1 3 0
b) | Let W be subspace of R®, spanned by the vectors u=(12,3,-12) 7
and v=(2,4,7,2,-1). Find a basis of orthogonal complement of W .
112
c) | Find a QR factorization of A=|0 0 1. 7
100
UNIT -5
9 | a) | Compute the Hessian matrix of the function 4
f (X y,z)=—9x* +6xy —2y* —2xz—2z* at the point (0, 0, 0).
b) | Reduce the quadratic form 3x*+5y*+3z> —2xy+2xz—2yz to 9
canonical form by finding the transformation matrix and hence discuss
its nature.
c) | Reduce the dimension from two to one using principal component 7
analysis for the data given below.
X 4 8 13 7
Y 11 4 5 14
OR
6 -2 -1
10 | a) | Orthogonally diagonalize A={-2 6 -1]. 10
-1 -1 5
3 2
b) | Determine a singular value decomposition of A=|2 3 10

2 -2
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