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(a)

Let Uand V be vector spaces over a field Fand 7:U —V be a linear transformation.
Prove that kernel of 7' is a subspace of U .

Let P be the vector space of all polynomial with real coefficients over the field R. R® is

the usual Euclidian space. Let T : R® — P be defined by
T(a,b,c) = (2cz—c)x+4bx2 +(a+2b)x5.

(i) Show that 7" is a linear transformation,

(ii) Find the kernel of Z-

LetR?={(ay,a;) | a,,a, € R}. Forevery (ay,az),(by,by) € R?
define (ay, ay) + (by, by) = (ay + by, a, + by) and
a(aq, az) = (aay, aaz) for a € R

Note that R? is a vector space over the field R under the above operations.
Let C={(cy+icy) |c1,¢c, ER andi? = —1}. Forevery (¢q +icp),(dy +idy) €C,
define (C1 + iCZ) + (d1 + ldz) = (C1 + dl) + l( Ccp + dz) and

a(cy +icy) = (acy +iacy) for a €R.
Note that € is a vector space over the field R under the above operations.

LetT: (> ]R&fZ be such that T(a + ib) = (a, b). Show that Cis isomorphic to RZ.



(b)

LetM:{[z Z

usual matrix addition and scalar multiplication.

] /a,b,c,d € R }. Note that M is a vector space over the field R under the

Let the linear transformation 7 : M — M be defined by T( [Ccl Z]) = [a i.- b c f d]'

Suppose U :{[8 2] /a,b € R}.

Is U an invariant subspace of the vector space M over the field R under T7 Prove your Answer.



