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Notes: 1.  Solve all five questions.
2. All questions carry equal marks.

UNIT -1
1. a) Prove that, a nonempty subset U of a vector space V over field F is a subspace of V iff 6
i) u+veU,VuveU
i) aueUVaFueU
b)  Let U and W be subspaces of a vector space V3, 6

where U ={(X1,X2,X3) € V3/ X + X5 =X3}
W ={(x1,X2,X3) € V3 /X1 = X5 = X3
Show that Vjis the direct sum of U & W.

OR
C)  Prove that the set B={(1,11)(1,-11),(0,1,1)} is a basis of V. 6
d) Let W be a subspace of a finite dimensional vector space V over F. 6

Prove that there exists a subspace W; of V such that V=W&W,.

UNIT - 11

2. a) LetU,V be rector spaces over a field Fand T:U — Vbe a linear Map. 6
Then prove that
i) T(0)=0
i) T(-u)=-T(u)vueU
i) T(oqUy +0apUy +————F0pUp )= oy Tup + 0 Tuy +———+0an T(up )

YujeU, ajeF,i=12———-n
b)  Letamapping T:V, —V, be defined by T(x,y)=(X",y’) where 6

X'=xc0s0—ysinB,y =xsin0+ycosO Show that T is a linear map.

OR
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d)

b)

d)

b)

d)

LetT:U — V be a linear map then prove that.
i)  R(T) is asubspace of V
i)  N(T) is a subspace of U.

Show that the linear map T:V3 — V3 defined by
T (X1, X2,X3) =(X1 +Xp +X3 +X5 + X3 X3) is non singular and find its inverse.

UNIT -11

Let V be the finite dimensional vector space over F then prove that.

V=V

Let W, and W, are two subspaces of finite dimensional vector space V
Then prove that

AW W5 ) = A(WE) A A(W)
Where A(W,) and A(W, ) are annihilator of W;, W,

OR

Show that A(A(W))=W.

Show that A(W, NW; ) =A(W)+A(W,)
Where W, and W, are suspaces of a finite dimensional vector space V over F.

UNIT - IV

Let V be an inner product space over F. If u,v eV then prove that |(u,v)|<|Ju]-|v|

Let {X;,Xp,————Xp} be an orthogonal set then prove that

[xa x5+ = === xq* =xa* o + -~ ==~ +[xal
OR

If {W, W, ———W,y} is an orthonormal set in V then prove that

i‘ (Wi, v ‘ £||v||2 forany veV

Using Gram-Schmidt orthogonalization process, orthonormalize the L.I. Subset
{(11,1),(0,1,1),(0,0,1)} of V5.
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5. Solve any six questions.

a)

b)

9)

h)
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Let V be a vector space over F then prove that a.-0=0,Va e F

If Sand T are subsets of a vector space V then prove that.
SST=L(S)cL(T)

Let T:U —V be a linear map then prove that T is one-one <> N(T) is a zero
subspace of U

Let F:V, — V3 be a linear map defined by T (X1, X5 ) =(Xy —Xp, X3 —X1,—X1 ) show
that T is 1-1.

Let U and W be subspaces of vector space V over F then prove that
UcW=A(W)cA(U)

Define Annihilator of W = A (W).
Prove that WNW? = {0}

Prove that, If V is a inner product space over F then.
(u,av+BW)=a(u,v)+B(u,w)vu,v,weV,a,BeF
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