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G0l N.B.: Answer ALL questions.
Answers to all parts of each question should be in one place.
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Q1

Let V = Set of all polynomials of degree n over real field R, W = Set of all polynomials of '
degree <n over real field R and Z = Set of all polynomials over real field R.
Prove/Disprove that V(R), W (R) and Z(R) are vector space over R. If any structure forms
vector space, then discuss their basis and dimension. [6M]

Find -the "'mgc space R(T) and null space N(T) for the given linear operator
T: R3(R) = R3(R) such that Tkx,y,2) = (x +y,y + 2% — 7). Also, find the basis and
-dimensions of R(T) and N(T). [oM]

Find the ani'ﬁhilator space WU for the sub space W of R@) spanned b)’ (1;2.0), (1.0;5)631?{(1

(0,—2,5). Also, show that dim (W°) + dim W) = 3.

Find the eigen values and eigen vectors for the given linear operator :
such  that T(x,y) = (3 X%). ‘/Also evaluate 1) i g BT&
ii) Trace(T1% + 5T2° + 201).  ~

+201|] and
[6M]

- the given linear operator

Find the characteristic and minimal _polynomial fo

T: R3(R) > R3(R) such that T(x,y,2) = (5x— 6¥'— 6z, —x + 4y +22,3% —

6y — 42).
[

Also, discuss the diagonalization of T100%! et

| Define inner product space. Give an example
explanation. Define invariant sub-space. _Sho
ol __TL&?_‘Q&).::‘,;R:‘ (R), if Tj is any polynomial in T

_for the -given
are invariant under

_~ [8

w  tha’
then R(T;) and N(Ty)

of an inner product space with proper |
linear operator:

Apply Gram-Schmidt Process on {(3,0,4), (- basis

1,0,7), (2,9,11)} to obtain an orthogonal
for R3(R). I

Ll

~Consider the sub-
w,={(xy.2)x+y+z=0} W, = {(x,y,D)x—y+z=

spaces W, and W; of R3(R) given by %, .
0}. If W is a sub-space of

—

R3(R) such that
' 2) WNW; = Span{(0,1,1)}
b) WNW; is orthogonal to WNW,
Ra (R)*i,i i

Then which of the followings are true?
: w %-Span{(ﬂ,_l,-.—l), (0,1,1)}
w = Span{(1,0, -1),(0,1,-1)}
W = Span{(1,0,~1), (0,1,1)}
w = Span{(1,0, —1),(1,0,1)}
 dim (W) =1

~ dim (W2) =2

with respect to usual dot product (inner product)

b i)‘

[6

ke

! dim (w‘anZ) =1




