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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) First question is compulsory.

(3) Figures to the right indicate marks of the
question.

(4) Follow usual notations.

1  Answer the following questions : 10

(1) Is a set {(xl,x2, ..... ,xn)eVn|x1:0} subspace of V ?
Justify your answer.

(2) Prove that any set of a vector space containing the zero
vectors 1s L.D.

3) Is the set {(1,1,1),(1,-1,1),(0,1,1)} a basis of V; ?
How ?

(4) Find N(T) for the linear map T:V, —»V;; define by
T(x,y)=(xx+y ).

(5) In an inner product space V, prove that |jow| = o«
YueV; a scalar o.

2 (a) Prove that : The set of all ordered n-tuples of real 5
numbers with respect to addition and scalar
multiplication in it i1s a real vector space.

(M) Let R" be the set of all positive real numbers. Define 4

RC-0767]

the operations addition and scalar multiplication as
follows

+
u+v=u-v; for all u,veR
+
ou+u®; for all we R™ and a real scalar o. Then prove

that R™ 1s a real vector space.
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In a vector space V; prove that

[vl, Ugy veveene , Un] = [oclvl, OlgUs, vevranes , ocnvn]

where v;'seV,0.'s are scalars for (=12 ... N

OR

In a vector space V, [Ul, Ugy vevne , Un]ZV then prove

that {Ul, Ugys wevens U,

} is LL iff If eV then

u= (Xl . Ul + (X2U2 s PP + O 1Y) 18 unlque.

n “n
If U and W are two subspaces of a vector space V
then prove that U+ W=U iff WcU.

If w,v and w are three L.I. vectors of a vector space 3

V then prove that v +v,v+w and W+ are also L.I. vectors.

Let U and W be two subspaces of a vector space V.

Prove that Z=UeWw iff peZ can be expressed

uniquely in the form P=uy+w, uel, weW.

Define : Basis. If a vector space V has a basis of
n-elements then prove that every other basis for V has
also n-elements.

In a vector space V,, prove that the vectors (a,b)
and (C, d) are L.D. iff qd=bc.

OR
In a vector space V, if [Ul, Ugsovenss Un]ZV and if

{wl,w2, ..... ,wm} is L.I. then prove that m<n.

Obtain the general rule for the following linear maps :

(1) T:V,-V,;T(L1)=(1111)
and T(1,-1)=(-1,-1,0,0)
2 S:Vy,—-V,;5(2,1)=(2,1)

and S(1,2)=(4,2)

=2
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4 (a Let T:U+V be a linear map then prove that 6

(1)  R(T), the range of T, is a subspace of V.

(b) Determine the range, rank, kernel and nullity 6

for the linear map 7:V; -V, defined by
T(e)=(1,0,0), T(ey)=(0,1,1), T(ey)=(12.1).

OR
4 (@) Prove that : Every real (or complex) vector space of 6

dimension p is Isomorphic to Vp.

(b) Prove that : The linear transformation 7:V3; —V; 6
defined by T(el) =e +ey, T(e2) =ey+tey and
T (eg) = e, +e, +e, is non-singular and find its inverse.

5 (@) Define : One-one and onto linear map. If 7:-U >V 6

1s one-one and onto linear map. Then prove that

7-!.yv 5 is non-singular linear map.

(b) Find the linear map associated with a matrix 6
1 2
A=10 1 relative to the ordered basis
-1 3

B, ={(1,0),(L.)}; B,={(1,1,0),(1,0,1),(0,1,1)

OR
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5 (a) Determine the Matrix (T :BI,B2) for the given 6
linear map
T:Vy—-V, defined by T(x,v2)=(2x+y2y-x)
relative to ordered basis :

B, ={(1,1,0),(1,0,1),(0,1,1)} and

By = {(1 1),(1,- 1)}

(b) Verify Rank - Nullity theorem for the matrix : 6
1 01
B=|1 2 3
-1 10
6 (a) Define : Orthogonal set. prove that every finite 6

dimensional inner product space has an orthogonal

basis.
(b) Orthonormalize the L.I. set {(1,2,0),(3,0,-1),(1,1,1)} 6
by Gram Schmidt process.
OR

6 (a) Define : Orthogonal basis. Prove that any orthogonal 6
set of non-zero vectors in an inner product space is L.I.

() In an inner product space V, prove that for any 6

vectors u,veV, |u-v|<|ul-|v.
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