07 — Matrix Transformations

Definition: Matrix Transformation

A transformation 7" : R” — R™ is called a matrix transformation if it can be written as 7'(x) = Ax
for some m x n matrix A.
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1. LetA:[ 3 5],anddeﬁneT:RQ%RB’byT(x):Ax.
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(a) Compute the image of u = [ : ] under 7.
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(b) Determine if b = [ 2 } is in the range of T
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(c) Find a vector w that is not in the range of 7'



2. For each transformation below, find the images of [ (1) ] and [ (1) ], find the image of an arbitrary

vector [ Z } , and try to describe the transformation geometrically.

a) Ty :R?2 > R2 defined by T1(x) = | & ¥ |x
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b) Ty : R2 — R? defined by Th(x) = | 2
0
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(c) T3 :R?* — R? defined by T3(x) = [ v ] X

Theorem

The matrix transformation 7" : R? — R? defined by

sin 6 cos 0

T(x) = [ cosf —sinf } <

performs a counter-clockwise rotation of R? by an angle of 6.




