MA 265 Lecture 32

Section 6.1 Linear Transformation

Definition Let V and W be vector spaces. A function L : V — W is called a
of V to W if

Example 1. Let A be an m x n matriz. Define a function L : R" — R™ by L(u) = Au.
Show that L is a linear transformation.

Remark: Every matrix transformation is a linear transformation. In particular,

Reflection (w.r.t. z-axis):
Projection (into zy-plane):

Dilation:

Contraction:

Rotation (counterclockwise through an angle ¢):




Example 2. Determine whether L : R3 — R? defined by

U1 uy + 1
L U9 = 2U2
us3 Uus

s a linear transformation.

Example 3. Let L : Ry — Ry be defined by
L(fur us]) = [u] 2us]

Is L a linear transformation.
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Example 4. Let L : Ry — Ry be a linear transformation and let S = {v1,va,vs,v4} be a
basis for Ry, where

vi=[1010], vo=[01 —12], vs=[02 2 1], vyq=[1 0 0 1].
Suppose that
L(vi)=1[1 2], L(vy)=1[0 3], L(v3)=1[0 0], L(v4) =12 0].

Letv=1[3 —5 —5 0]. Find L(v).

MA 265 Lecture 32 page 3 of 4



Every linear transformation L : R™ — R™ is associated with an m x n matrix A.

Question: How to find the matrix A?

Let {e1,es, - ,€,} be natural basis for R".

Example 5. Let L : R? — R? be the linear transformation defined by

I il . x|+ 233'2
2 - 3%2 - 2$3
Zs3

Find the standard matrix representing L.
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