Section 2.4 Supplementary problems.

Problem 1 Suppose
T:R?* - R?
has the property that, for any X € R2,
T(Z) = AZ
for some 2 x 2 matrix A.
Prove that
T(Z+y) = T(ZX)+T(H) and T(kZ)=kT(Z)

where Z and i are arbitrary elements of R? and k € R is an arbitrary
scalar.

Problem 2 Now assume that, for arbitrary vectors Z,7 € R? and
arbitrary scalar k € R,

T(#+¢) = T(@) +T(F) and T(ks) = kT()

Prove that there is a 2 x 2 matrix A with the property that
T (%) = A%
for any z € R?



