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B.A/B.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2020.
(Adv. Supplementary)
Third Year — Fifth Semester
Part 11 — Mathematics

Paper VI — LINEAR ALGEBRA

Time : Three hours Maximum : 75 marks

SECTION A — (5 % 5 = 25 marks)
Answer any FIVE of the following questions.
Each question caries 5 marks.

The set W of ordered triads (x, y,o) where x,y € I is a subspace of V,,(F).

1.
xy e FaBam (x,,0) @&werr Ko 308 eavd Vy(F) 9% Wal arobrdin &d
VA ) = IV

2. Express the vector a=(1,—2,5) as a linear combination of the vectors e = (1,1, 1),

e, =(1,23)and ¢, = (2 -1, 1).
a=(1,-2,5) 0 ¢ = 11, 1), e, = 1, 2, 3) SBasw e; = (2, -1, 1) © 2 QoairHore EP0S020.
3.  State and prove Invariance theorem.

D)5 dezoBorw AL5I0D DB 0B

Is the mapping T’: R » R? deﬁned by T(x,y, z) = q::l, 0) a linear transformation?
T:R*>R?, T(x,y, z) = ﬂx[ 0) ™ DEDOIWENS’ T 28 20023898 eHBor?

Let T:U (F )—)V(F ) be a linear transformation. Then the range set R(T) is subspace of V(F)

prove it.
T-U(F)— V(F) soeri5635t55 w038 V 6° 56215 753 R(T) &080050 09 7w,

1 -12 1
0 1 -1
6. Find the rank of the matrix 2 .
-1 0 1 2

0 1 2 -1

1
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10.

1 05
Find the characteristic polynomial of the matrix A = |0 2 6
31 4
1 05
A=10 2 6| IrO8 el wvIB E208%,08.
31 4

State and prove Parallelogram law.
DATCoBHE Dotiyyes DOHIOK DD AETHoBIBL.
SECTION B — (5 x 10 = 50 marks)
Answer the following questions. Each question carries 10 uaEe:

(@) Let V(F) be a vector space. A non empty set wcV . Then prove that the necessary and
sufficient condition for W to be a subspace of V' is abeF and
a,feVodat+bfeW.

V(F) 28 5870800 50Babo Srdsss 528 weV . VE® W el aaro8odin sberal
esI85 SO DADBW a,bEF,a,feV = aa+bfeW ©d S9dn.
| Or
(b) If S,T arethe subspaces of a vector space V(F), then prove that
S,T ew V(F)&® ésrottearen eond
() ScT=LES)c L(T)
i) L(SuUT)=L(S)+ L(T). & $59d0.
(a) P and @ are the two subspaces of R* defined by

P={(a,bed)/b+c+d=0},@={a,b,c,d)/a+b=0,c=2d}. Find the dimension and basis
of P,Q and PN Q. - ‘ '

R' 5650807505 P&iBakoQ en éd-otoreres
P={(a,b;c,d)lb+‘c+d=0},Q={(a,b,c,d)!a+b=0,‘c=2d} ®od P,Q H8dkv P N Qe
eSErE0 HBa 3BATE0D §08Y,08.

Or .

(b) Let W be a subspace of a finite dimensional vector space V(F) then prove that
dim(V /W) = dim V - dim W . -
V(F) 58208 SBares SBToBT-dsn 2B Wedd V(F) 3% dsrosmsse wond
dim(V /W) = dimV - dim W e Soidiw. |
. - (3110-5B)
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11.

13.

(a)

(b)

(a)

(b)

(a)

(b)

The mapping T : ‘;3(}?) - 1«'2([?) 18 defined by T

. . X,V Z2) e [y .
T is a linear transformation. (v, 3, ) (v -y x- x

). Show that

T: Vi(R) > VilR), T(x,3,2) = (x - y, x

4 LY AR v Jy ok -2 n":aﬁm" "_ﬂfl \
s ) SOOIANS' T ok mm:r.bax)g;:ymma
Or

Fihd the null space range, rank and nulli
1] L 1] 1 ll 1» o 1 d 2 g
defined by T(x. ,\-) = (x +y,x-y y). W of the transformation T Lt
. p? 3 : X "
T:R - R°, T(.x, y) = (.\ +y,x-y, y) Loer bﬁbgé:m ©anHS’ wotHo, B85 ?3?9’
@ -

S0 §%3, Trdgoy SRR,
Find fhe characteriﬁstic roots and the corresponding characteristic vectc;rs of the matrix
6 -2 2 '
A=]-2 3 -1{.
(2 -1 3]
(6 -2 2]
A=|-2 3 -1|005 or¥ds Sorreren SoBakn BHE)02088 er¥eds 830
|2 -1 3
§6J§'sboc3. '

Or
State and prove Cayley-Hamilton theorem.

Bo0B-r20ge VEZoBOR AEFI0D AETDOBD.

- State and prove Schwarz's inequality.

@ BHATRGR) DB DETVOWAW.
Or

Applying Gram-Schmidt process obtain an orthonormal basis of Ra(R) from the basis

{1,1,0)(-1,1,0) @12 1)}

R¥(R) &%, sgo {(1,1,0), (-1,1,0) (1 2, 1)} %009 [ro-2E eod¥Es IESD
&5335°Rod R’(R) D% 2.8 eordeo) 8TTT°R) wweégo&. ‘

. (3110-5B)
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