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1. LetS be a non empty set and F a ﬁelfl’mve that for any
Wi E S, (feF (S, F): ﬂsﬂl= 0}, is a subspace of (S, F).

wi
2. LetS = {(1, 1, 0, (1,0, 1), (0,1, 1)} be a subset of the
vector space*ﬁa Then show that S is linearly independent.




‘uﬁlcn prove thal, Tisa hngﬁt Tran:-.funnnnun.
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5. Let T be a )ipear operalor on V., such “lhnt = R* and
T(a, b) = (<2a + 3b, =10a + 9b). Find e ei gen values of T
gmi an ordered bases [ for V such that [T]B is a diagromal
mﬂlﬂl e o

6. Explain invarimt subspaces. e

7. Let V be an inner product sgam over F. Then all x, \ eV,

<. 5] < iyl

8. Define: &% i
{\93 Diagonalizable ( “ .
(b) Annihi‘l Lor o
. ~ (3x15=45)
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(b) Prove that any subspace of V that contains both w,
o and w, must also, contain W + W,
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10. LetV zmd W be vector space, and let T: V — W be linear.
If V is finite dimensional, then o

nullity (T) + rank (T) = dim(V).

g
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11. State and prove the Cayley-Hamilton Theorem.

‘u l

12. Prove tlml the restriction of a linear operator T to a T-

invariant subspace is a linear operator on that subspace.
n,er'tl

Apply the Gram-Schmidt process to the given ‘auhsel S of

the inner product qpnm V 1o obtain an orthogonal basis for
span (S), where V = S=1{(l, 0 TJ (0, 1, “’“ 3 3]]
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Note : The question paper is divided into fwo sections 'A’ and
'B'. Attempt any five questions from Section 'A’ and
three from Section 'B'. Marks are indicated against

cach section.

SECTION-A
(Short Answer Type Questions)

tions from the following eight

Note : Aftempt any five ques
on carries 6 marks. (5%6=30)

guestions. Each questi
e of

ulate the number of elements in a vector spac

1. Calc .
polynomials of degree at most n. Here coefficients are the
elements of the field IF(p), where p is a prime number.
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2, Il a,. a,, ay are fixed elements of a field F, then prove that
the set W of all ordered trinds (xy, x,, x,) of elements of P
such that a,x, + a;x; + a4xy = [} is a subspace of V,(F),

3. Show that the three vectors (1, 1, =1), (2, =3, 5) and
(=2, 1, 4) of R? are linearly independent.

4. Describe explicitly the linear transformation T: R > R
such that T(2, 3) = (4, 5) and T(1, 0) = (0, 0).

5. Find the dual basis of the basis sel
B = {(1,-1, 3), (0, 1, -1), (O, 3, =2)} for VB(R}*

6. Define inner product space with a suitable example.

7. State and prove Cauchy-Schwarlz inequality.

8 Write a short note on various classes of a real quadratic
form.
SECTION-B
(fﬂng Answer Type Questions)

Note : Auempt any three questions from the following five

questions. Bach question carries 15 marks.
(3x15=43)
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11.

Prove that a subset W of a vector space V(IF) is a
subspace of V(IF) ifand only ifacc + bl e WW a b e F
and V o, [} W,

IT W, and W, nre subspaces of a finite dirmensional vectar
space V(IF), then prove tha ¢

dim(W, + W,) = dimW, + dimW, — dim(W, n W,)

Prove that the vectors o, = (1, 0, =1), o, = (1, 2, 1),
a, = (0, =3, 2) form a basis for R*, Express each of the
standard basis vectors as a linear combination of o, ¢,

and ;.
State and prove Cayley-Hamilton theorem.

Let U and V be vector spaces over the field F and let T
be a linear transformation for U into V. Suppose that U is

finite dimensional. Prove that :
rank (T} + nullity (T) = dim U.




