"EXAMPLE 4 Given a scalar, defineT : RZ2 — R2by T(X) =
rx. T is called acontraction when O < r < 1 and adilation
whenr > 1. Letr = 3 and show that is a linear transformation.

Solution Letu, v be inR? and letc, d be scalars. Then

T(cu+dv) = 3(cu + dv) Definition of T
= 3cu + 3dv
= c(3u) + d(3v)
=CcT(u) +dT(v)

} Vector arithmetic

Thus T is a linear transformation because it satisfies (4). Set
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FIGURE 5 A dilation transformation.
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