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THREE YEAR B.Sc./B.A (CBCS) DEGREE EXAMINATIONS, OCTOBER/NOVEMBER, 2019

FIFTH SEMESTER
Part 11 - Mathematics

Paper VI — LINEAR ALGEBRA

Time : 3 Hours Max. Marks : 75

PART - A
PN — o)

Answer any FIVE of the following questions.
DT D BFHOH DITEEss0en [@E050s.

(Marks : 5 x 5 marks = 25 marks)
Show that the linear space L (S) of any subset S of a vector space V (F) is a subspace of
vV (F).
BosTTo V (F) S 28 3508 S g, awerar L (S) e8 V () B, 637080780 |
PN, '

Show that the system of vectors (1,3,2), (I, -7, -8), (2,1, -1) of the vector space V,(R) is
linearly dependent.
sBwosTdo V,(R) & (1,3,2), (1,-7,-8), (2,1, - 1) 38F0 3550 2nver e5B0[@0D S0

Show that the set of vectors {(2, 1, 4), (1, -1, 2), (3, 1, - 2)} forms a basis of R’.
(2,1,4), (1, -1,2), (3,1, - 2)} &3 38¥0308 R GRoo), er0md) EId0BR90650 SI°H.

If U={12, 1),' (0,1,2)} and W ={(1,0,0),(0,1,0)} then determine the dimension of U + W .
U=1{121),(012), W={100).0,1, 0)} @od U+ W aBw¥), DBATTET D) SRR 0H0.

Find T (x,y,z) where T: R® 5> R is defined by 7(1,1,1)=3, T(0,1,-2)=1 and
T(0,0,1)=-2. . _

T:R* >R 38 T(1,1,1)=3, 7(0,1,-2)=1 T(0,0,1)=-2 ™ J5Qs$0&, T (x,,2) S
EOR B0,

If T:R® — R? is the linear transformation defined as T (x,, x5, %3) = (2, — x,, %, + %), then
find Rank (T') and Nullity (7). :
T:R® > R® o3 awer 98583 T (x, %5, %3) = (¥ — 25, 2, + x3) T BDSD T By, 8%,

. r‘zi)"’ééée)a) SR 050.
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10.

In R°, if (e, ./"> =N Xyt Ax,y, for o = (x, x,), S =(y,,y,), prove that R” is an inncr
pmdm‘t space.

TS = (v, %), B=(1, ), 0% (@, B) = x5, — 2,3, +4x,y, @ond R* @38 RY  @ood: 2)
VOBTIDR AET*D0D. )

State and prove triangle inequality in an inner product space.
8 @088 ©OSTYOS |Babes VI, (H3D0D DEID0SAW.

Find a unit vector orthogonal to (4, 2, 3) in R®.

R’ & (4,2, 3) 0885 000 &od aaurdes 585 S5fsmn.

Given {(2’ L ) (1 4, )’ (1 )} is a basis of R*. Construct an orthonormal basis for R”.
(2,1,3),(1,23), (11, 1)} o8 R’ @y, 28 egeddoond, R @y, eocwrdeo eﬁcvowo)
:)8&0533811). :

PART - B

griso - &

Answer any FIVE of the following questions, choosing atleast ONE question from each Section.

(98 DES D0d 2 (9% TS o DHOH DATFRHZVOD @PaHB,

(Marks : 5 x 10 marks = 50 marks)

SECTION - A
Qg3 -
UNIT - I

11, If S, T subsets of a vector space V (F), then prove that

12.

(a) S=T=L(8)=L(T).

®) L(SuT)=L(S)+L(T).

S8FosTUo V (F) & S, T o0 &530&00008

(a) S<T=L(S)<L(T)- |
() LSUT)=L(S)+L(T) e d&d0050.

Let a non-empty set Wbe a subset 6f 2. vector space V (F). Then show that W ig g subspace
of Vifandonlyif a€ F and o, eV = aa+peW.

W B %gjoézséé I8 I8Tosoo V (F) GBws), G230 ©05H05°0. and W ©38 V S0,
sr0B0rd0 sPENE BT, Soy damo ae F o, feV =aa+feW o) JIEHH00.
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19,

UNIT - 11

IV (F) is a finite dimensional vector space, then prove that any two bases of V have the
same number of elements.

V() 038 2.8 9808 98507 X')ﬁfa‘o@ow'fhi‘@, V adoog), 2 BOG 3T AV

&5 QUTTOSTO DOPD DR &0eI°0DD) AEITDODAW.

I W) and W, are two subspaces of a finite dimensional vector space V (/) then show that

dim (W, + W,) = dim W, + dim W, ~dim (W, - 11,).

VBwS VBt B@wossoevo V() ST W, W, ey 8ol Gdrodoreroond

dim (W, + W,) =dim W, + dim W, — dim (W, " W,) e Soeapan.
UNIT - 111

If U(F) and V (F) are two vector spaces and 7' :{/ -V is a linear transformation then
prove that null space N (T') is a subspace of U (F).

U (F), V (F) 3ot 387 osoewren, T:U -V 28 aern8sss eond wrigaroao dsn N (T)
e—a?‘f‘)@ U (F) GBE), &2r080edind JEIdomsn. :

State and prove Rank—Nulhity theorem.
5% - ArdgEe dupoerd) (99D0D, DETDODIW.

SECTION - B
DgTAd0 - D

UNIT -1V

State and prove parallelogram law in an inner product space.
28 085 £90ST°T0S° DAoL é&)&i)a& TRSaeR) (59000, DETDOWIL.

State and prove Cauchy—Sch\vax tz inequality in an-inner product space.
2.5 @085 ©08T°S0eS” T - avbcsé SISR SN (£5D0D, DEI°DOWID0.

UNIT -V

Prove that in an inner product space any orthonormal set of vectors is linearly independent.
2.8 eaoeéda) e908T°S0eS" VAT BY), D ©02rRe02) dWBT° 2wve fo(séo@;ﬁgz) AEIDHOIHE0.

State and prove Parseval’s identity in an iner product space.
2.8 ©08E2) WOBTTOS” 2By3S o5 B30I DETCDODH0.
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