
Linear transformations

Definition: Let V and W be vector spaces. A
linear transformation from V to W is a function

T :V → W

mapping each element of V to an element of W , with
the following properties:

• T (v + v′) = T (v) + T (v′) for v,v′ ∈ V .

• T (av) = aT (v) for a ∈ R and v ∈ V .

If A ∈ Mmn, then the multiplication by A on the left
is a linear transformation

TA:Mn1 → Mm1.

If B is a basis for an n-dimensional vector space V ,
then the map v 7→ [v]B is a linear transformation

V → Rn.
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