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Part A ~iaximum : 80 Marks

Answer all questions each in a sentence or ¢
Each questzon carries 1 mark. we.:

Define z€ro .vector in a vector space.
lee an. example of a hnearly mdependent setin R2.

fine dimension of a vector space.

De
function.

Give an example of an onto |
Deﬁne nullity of a hnear transformation.
mation prOJectlon

bounded function.
Show that empty set is an open set in any metric space.

Define closed set.
complete metric space.

Give an example of a

Part B (Short Notes)

- Answer any eight questions.
Each question carries 2 marks

tive inverse of a vector in a vector space V is umque
fall3x3 real upper triangular matnces under standard
ard matrix add
ition

hether th
s a vector space.

- multiplication .
ector space V consisting of the single vector 4 is linearly ¢
. e arly dependent if and -

Check W eset O

and scala
ata subset Ofa v

only ifu =™~ ;
. orove that the function T: R —> R? givenby T ‘
P y [a, b] = [a, 1] is linear.

Prove or 415
IfT:V~— W is a linear transformation, then prove that T () = ¢

Turn over
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Let a linear transformatlon T:V —> W have the property that the dimension of V equals the
“dimension of W. Then prove that T is one-to-one if and only if T is onto.

Let X be metric space. If {x} is a subset of X consisting of a single'point, show that its complement
LN .

{ x} is open.

LetX Be a metric space. Then prove that any finite union of closed setg in X is closed.

Let Xbe an arbltral'y metnc space, and let Abe a subset of X. If A = A then prove that A is closed.

Show that the boundary of a set is closed.

Let X be a metric space with metric d. If {x,,} and {y,} are sequences i X such that x. —> x and
'y, = ¥, show that d(x,,, x) - d(x, )’)- ,

Define uniformly continuous function and give an example.

Part C , : - o (8x2=16)

Answer any six questions,
Each question carries 4 marks

Show that the span of the set of vectors S= {v,, v,,

} in a vector space V is a subspace of V.
Show. that every basis for a ﬁmte dimensional vect

Or spa,
vectors. pace musf-. contain the same number of

Find a basis for the span of the vectors in S = {t 2 Hr 4+, £ +‘1'.1}

Prove that a matnx Ais s1m11ar toa matrlx B then B js similar g A
Show that the i image of g linear transformatlon T:V - W is a sup w.
ubspace of

Prove that a linear tr

- mdependent ansformatlon T:V —> W is one to one if ang only if the image of eve
X set of vectors in Vis a hnearly independent set of w. ”

X be & met vectors in

Let Tic Space, Prove that a subset G of X is open ifitisa uUnion of h

Deﬁne Cantor set and expjaiy its construction. o open S

Let X be & complete metric space,

and let Y be a subspace of X ' |
it is closed- o - Then shoyw that if Y is complete then

(6 x 4 = 24)
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Part D (Essays) . '

- Answer any two questions.
Each question carries 15 marks.

,v,} isa ‘basis for a vector space V, then show that any set contalmng more then n

nearly dependent. Also detemune the dimension of Pr,

Give an example of a linear transformation such that its Kernel contain s only one élement,

Show that alinear trénsformation T:V — W s one-to-one if and only if the kernel of T contains '

just the zero vector.
Let
LetX and

and only if X, - X,

-+

Xbea metnc space Show that a subset Fof X is closed if and only if its complement F' is open.

Y be metric.spaces 4nd fa mapping of X into Y. Then show that f is continuous at x, if

:>f(x)_'>f(xo) .
(2 x 15 = 30)



