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3.6 Linear Transformations

Definition: A transformation is an operation that turns a vector into another vector.

Example: The transformation 7' : R? — R? rotates a vector by 90° counterclockwise.

Graph the vector [2

1] before and after the transformation.

Definition: The vector [_21} is called the image of [ﬂ under 7' .

wecansete (%) - [ orr [ - [7].

Definition: The matrix transformation 74 multiplies a vector on the left by matrix A.
In other words, T4 (%) = AZ.
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3.6 Linear Transformations
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Example: a) Let A= {_1 1 _3}. Find T4( |y |).
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3.6 Linear Transformations

Definition: A transformation 7": R" — R™ is linear if: Qro )‘{‘Q’S
H# T(@+7) = T(d) + T(?) for all vectors @ and 7 in R” and n \,\(\(_94 /(i\: 9 )%
¢ T(cti) = cT'(@) for all real numbers ¢ and all vectors « in R". \
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Fact: The transformation 7" is linear if and only if 7" is a matrix transformation.

Example: Show that 7' is linear given T({ }) = {y
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Example: Show that 7" is not linear given T'( {x
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