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2./

If W,,W, are two subspaces of a vector space V(F) then prove that

SECTION A — (6 x5 =25 marks)
Answer any FIVE questions.

Let V(F) be a vector space. Then prove that
(@) abeF, 0zaeV, aa =ba=a=b
(b) o=ackF, a,peV, aa=aﬂ:>a=ﬂ‘_
V(F) 2.8 38%080°¥0 000N

(@ abekF, ozaceV, aa=ba.:>va=b

®) ozacF, a,BeV, aa =af = a = f ©D DETDOBZ0.
W,nW, is also a

subspace of V(F).
V(F) e sBwobosos W, W, @ B0tk GIro8Teres ©od W, W, & V(F) %
E3r0BTF0 ©99)BO0ED DEITV0WIKD.

If V(F) is a finite dimensional vector space then prove that there exists a basis set of V.

V(F) 2.4 58208 $5837em0d0rdo @0 V 5 a8 esgrto ééasé)éo @0 TN,

4./ If T:Vy,(R)—V,(R) is defined as T(x,y,2) =(x—y,x+2). Prove that 77 is a linear

2/

transformation.
T Vy(R) - V,(R) §oaimR) T(x,3,2)=(x-yx+2) ™ &y T af e 3835000 &
DIPHDW.

Let U(F) and V(F) be two vector spaces and T':U — V is a linear transformation. Then
prove that N(T') is a subspace of U(F).

UF) 5580 V(F) e Bots SBmodoreeny Hbokn T:U >V a¥ Harssdgsun eawd
U(F) % N(T) 2.8 &3060°80 &9 DE*H0%050.

|



(a) Find 7T'(x,y,z) when T: R® > R is defined by T(1,1,1)=3, T(0,1,-2) =1, T(0,0,1) = -2.

T:R* >R % T(A1L1)=3,7(0,1,-2) = 1,7(0,0)) = -2 r~ 28500 T(x,,2) 30 E0R"R0230.

Or
"State and prove Rank Nullity theorem.
§%3 - RrgEe dgromeR) (H5D0D DEFHOBIDBV.

2 1 2
12 (@ IfA=|5 3 3 |thenverify Cayley-Hamilton theorem for A.
-1 0 -2
2 1 2
45 o
A=|5 3 3 |eandADBEd- traugd derosed) S6okeryhn.
-1 0 -2

Or
Mfe and prove Cayley-Hamilton theorem.
- 8- 172098 DEROBANKL (5000 DETDODIY.

13. (a) Inan inner product space V(F), prove that XY EE Il va.BeV.

2 so8n wotwwo V(F) & |< a,f 5| < |a] 4] va.p eV & pbrdodosn.
State and prove Bessel’s inequality.
D) OVSTHBR (H5D0D DETODZN.
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6./ Find the Characteristic roots of the matrix A

A=

S O N
S N
o = O

1 0
9 1| Joo| B8 B0 KRS DT EHON 020-
0 2

O O N

/’7./ " State and prove parallelogram law.

RNt ééad)a)am.n D0HHDW (DDDOD, DET*NOWIDN.

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

RS 4, 23 O e ©oREFRD SRR

fa)

(a)

(b)

SECTION B — (5 x 10 = 50 marks)
" Answer ALL questions.

Let V(F) be a vector space. A non empty set W< V. Prove that the necessary and
sufficient condition for W to be a subspace of V is abe F and

a,ﬂeW:aafbﬂeW.
V(F) 28 $B8zosoed0 Vo GB08); %J"’ﬁzséé &33208 W a8 E0BTF0 &L eﬁlﬁ’é§§ 50"&2
oo a,b e F 208a a,feW= aa,fbﬁe W 92 DETZD0WIN0-

Or

If W, and W, are two subspaces of a vector space V(F) then prove that W, +W, is a
subspace of V and W, + W, = W, uW,).

Brosde V(F) % W, o800 W, e Both adosowres oowd V & Wi+W,
3080750 208050 W, + W, = (W, UW,) 0 DET050250.

If W, and W, be two subspaces of a finite dimensional vector space V(F) then prove
that dim(W, + W,) = dim W, + dim W, - dim(W; n Wy).

V(F) e 2.8 58208 PBTOBTVoRE W, $080%0 W, e B0k é&dodosoen 8akn
@ond dim(W, + Wy) = dim W, + dim W, — dim(W; N W) & DETDODO[N.
Or

Show that the set {(1,0,0,),(1,1,0),(1,L1)} is a basic of C*(C). Hence find the coordinates
of the vector (3 +4i,6i,3+7i)in C3(C).

{(1,0,0,),(1,1,0),(LL1)} & 5508 C3(C) % ¥ eprdan @O0 JrYHdw s29Hn C*(0)
&S°(3 +41,61,3 + Ti) e IBBK DEIPS5Ten EOR%LHN
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