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1.8 Introduction to Linear Transformations

Ar =bis a matrix equation. We can also think of the matrix A as doing something to the vector
. We say that A "acts” on x by multiplication. This produces a new vector Az,

Definition 1.12. A Transformation (or Function or Mapping) T from B” to ™ is a rule that

assigns to each vector x in B" a vector T'(x) in B™. The set E" is called the Domain of T, and
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indicates that the domain of T is B" and the codomain is B™.
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For o in B", the vector T'(x) in B™ is called the image of @, The set of all images is the Range
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Definition 1.13. A transformation T is Linear it
1. T{u+v)=T(u)+T(v) for all uand v in the domain of T

2. T{en) = ¢T'(u) for all scalars ¢ and all u in the domain of T
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} Find the transformation = — Ar

Example 1.8.2. Define T(x) = Ar where l—[ 2 3
5= :
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of 1 = . What are the domain and codomain of A.
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Example 1.8.3. Find all the vectors that Qnto [ given the matrix transformation defined
hy A= { . Need m
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