(MATSSB) (3110-5B)
B A/B.Se. DEGREE EXAMINATION, OCTOBER/NOVEMBER 2018.
Third Year — Fifth Semester
Part Il — Mathematics

Paper VI — LINEAR ALGEDBRA

Time - Three hours Maximum : 75 marks
SECTION A — (5 x 5 = 25 marks)

Answer any FIVE of the [ollowing qucstiims.

Each question carries 5 marks.

1.  The set ww of ordered triads (x, y, 0) where x, y € ' is a subspace of V; (F).

o 1, v e FeD (v 0) o 05500 3200 w eond V; (F) 3% w 28 433208 &b do7dod.

5
-

Prove that the linear span L (S) of any subset S of a vector space V (F) is.a subspace
of V(F).

V (F) 587060505 Hamr 65000 S et od V (F) #% L (S) édotodtn @9 rmpiw.

3. Show that the vectors (1,1, 2), (1, 2,5), (5, 3, 4.] of R*(R) do not form a basis set of R*(R).
582 (1.1.2) (1. 2,5). (5,3, 4), R}(R) 3% esprdadnid DGys00805am.

4/.(.310 and prove Invariance theorem.
25 L5a55) Deo6o: (55200 AETdoBBw.

5._/fhr- mapping T:V,[R}a szfi!] is defined by T(J:, W z)=(xry..t-z} show that T is a
linear transformation.
T-V,(R) = V,(R) Shasrdy T(xyz)=(x-yx -z) adsad:m&oa T eover H8585500
Arsod.

3

G| to upper triangular form.
8

G. Reduce the matrix
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/Stntc and prove Parallelogram law,

Dhrotld Doty RA$AIER) AEEHON AGIvHoHIH.

yﬁind a unit vector orthogonal to (4, 2, 3)in R,
R" eobodods® (4, 2, 3) 304 vowon dod afredts 983 KRR,

SECTION B — (5 = 10 = 50 marks)
Answer the following questions.

Each question carries 10 marks.
c V. The necessary and sulficient

9-/6 Let V(F) be a vector space. A non-emply set W

condition for W to be a subspace of Vis a, be I and a, fle W=aa+ bpie W.
V (F) o8 58506050, 2rdges 500 Wo V. Ve W e aododo swdurdl i

oD DO5HEAED abel’ a feW=aa+bfcW ad ST,
) Or
() If Wy, and W, are two subspaces of a vector space V (#) then prove that
LW, uW,)=W, +W,.

V (F) $8wotonsonts W, 58akn IV, e Both ddroborerey wond L (W, W) =W + W,

970 JIPIhR.

10. (a) Let V (F) be a finite dimensional vector space of dimension n and w be the ﬁubgpacc
of V. Then w is a finite dimensional vector space with dim w < n. Prove it.

58208 S8 ShTobodo V (F) $50 383t n edosod V3% w édrobodhn w
Eree dim w € n @b S8208 83 0B8N ¢ DINHDN. '

Or )

Mﬁt w, and ‘w, be two subspaces of R' given by w, ={{a, b, ¢, d)fb-2¢c+d =0},
f{la,bc,dfa=d b= 2¢}. Find the basis and dimension of

w, =
(i) wy
(i) 1w,

(iii) tw, A w, and hence find dim (w, +w,).
R $3Bwoboddd w, 2B w, édrodowe w, ={a b e d)b-2c+d =0},
w, = {la, b, ¢, d)fa = d, b= 2¢] 0D B¢ 808 T esgrb B8 B8ATE0 DPonosod.

(1w
Gi) w, .
(i) 1o, A, @oddim (w, +w,) R0 ERRHS0.
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11.

12,

13.

‘.'i e
(@) TFind T(x, 5 2) where T:R' > R is defined by T (1,1, 1) 8, T (0' 1-2)=1
?1(0.' OI ]}-—_'_2.
T:R' 5 R (Sarabsn 7'(1,1,1) 38 T(0,1,-2)=17T(01)=-2 reREgD0B2EN
T (x, 3, 2)%0 BEHRERD.
Or

(1  TFind the null space, range, rank and nullity of the transformation T': R? & R? defined
by T (¥, ¥)=(x+ ¥, x -y, 3).

TR >R ane SE28RT (v, ¥)=(x+y.x-2 y) wd 28wn T G30%),
RRETOBTEN, TD, DOSEHEYS, SESED Brvgbei s 0l.

(A\’l/Stnte and prove Cayley-Hamilton theorem.
Bons* ruded oo [H500D DEFHOWRD.

Or
(b) Find the characteristic roots and corresponding characteristic vectors of the matrix
& -6 2
A=|-06 T —-4].
2 -4 3
8 -6 2
A=|-6 7T —4| ArBE0 ergly Denden ';:5‘@._33 RBISEAN wie%g HATeR E0RR050.
2 -4 3

(a) State and prove Cauchy Schwarz's i]llE.'{]llBlit}’.

5531_-:3@5@ RNITHGR DYLDOD PEFDOBIBR.

Or
(b) Given {(2,1,3), (1,2,3) (1,1,1)} is a basis of R®, construct an o;‘tlionofmal basis.

R*©088 exrotoedd {2,1,3) (1,238), (1,1,1)} 2% egdo eond o8 eowrd won &9&50 '

:Jaéo“bo&.
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