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R8s DROREE (C.B.C.S.8.) EXAMINATION, MARCH 2017
Sixth Sermnestes
Core Course-—LINEAR ALGEBRA AND METRIC bl’A CEE

(2013 Admission onwards)

Three Hours Wl inm ¢ 89 Marks

Fart A
Answer all questions each in a s2utenes or two.
Kook gqusetion corrics L mark.

Define additive inverss of any veclor in a vegtor suace,
Diofine subspace of aveotor apacc.
Gave an exampls of a lineacly dependent 380 in | A%,
Giye an exampio of an one tu ene funciien.
Diefine rank of & linear transformation.
Define the Bneor transiormation ‘rotation’.
Disfine metric space.
Show that full space is an open set in any metrlc space.
Diefine vicsed sphere.

Define complele metrie space.

Pard Tt {Short Noles]

Answer any eight giestions.
Euch guestion carries T murks.

Show thal the zer vector in a veetor spaca ¥ is unigue.

Cheok whethey Uhe set of o312 % 2 real madrices A= Lﬂ with o, = ~ggg pnder standard matyis
addition and seslar multipiicaboen 15 8 vector spues,

For any vector space ¥, show thot the subset eontals ng only the zere woetor is a subsprcs.
Prove or disprova that the Bmction T FE o Bl giventy T, bl = |a  BE | is Hoear

T T W i e linesr transformation, then prove thet T0) = O

7 a Wnear teensformation 3 0 ¥ — W is one to spe then prove that the imags of every lingarly
mdependent sot of vectora in W s a linearly independent set of vecbors in ¥,
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In any metric space X, show that the emply set 0 anid the full set X are closed sets.

Let X be a metric apace, Then prove that any intersections of closed sets in X is closed.

Lot X be an arbitrary metric space, and let A be a subset of X, Prove that A = A if A is elosed.
Define nowhere dense set and give an example.
Define convergence of a sequence and give an example.
Define boundary of a set and give an example.
(8% 2=16)
Part C
Answer any six guestions,
Euch question carries 4 TRarks.

Show that a set of vectors in a vector space ¥ thatl contains the zero vector is linearly dependent.

Determine whether the set of all real valued continuous functions on the interval [0, 1] under
standard function addition and scalar multiplication is a veclor space. :

{ind a basis for the span of the vectors in 8={t, t + 1,1 - 1, 1}

Prove that a matrix A is similar to a matriz B and B is similar to another matrix ( then A 18
similar to C.

Find a co-ordinate representation for the vector v = 4% + 3¢ + 2 in P2 with respect to the basis
T=k+t,t+ 1,110

Show that the kernal of a linear transformation is o subspace of the domain,

In any metric space, show that cach open sphere 1s an opun set,

Define Contor set and explain its construction.

Let X be a complete metric space, and let Y be a subspace of X, Then 5.hw, that if Y 15 closed then
il is complete.

(6 x4 =24]
Part I} {Eszays}

Answer wny two questions.
Each question carries 15 marks.

Slhaw thal a finite sot of vectors is linearly dependent if and only if one of the vectorz 1s a linear
combsination of the vectors that precede it, in the ordering established by listing of vectors in the
gat.

Define kernel of a linear transformation. Show that a linear transformalion T @ % - W is one-to-
oire if and only if the kernal of T contains just Lhe zero vector.

Show that pvery non-emyply open set in the rsal line is the union of a countable digjoint clags of
open intervala.

State and prove Canter’s inlersection theorem.
(2= 15 = 30)



