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Summary

Any matrix A ∈ Rm,n defines a linear mapping

f : Rn,1 -→ Rm,1

between spaces of column vectors by setting f(X) = AX. We
can regard f as a ‘function’ from Rn to Rm. For example,
when m = n = 2, we obtain

f(x,y) = (ax + by, cx + dy).

Any linear mapping f :V → W between vector spaces has the
property f(0) = 0. Its kernel

kerf = {v ∈ V : f(v) = 0} = f−1(0)

is actually a subspace of V and equals {0} iff f is injective.
When f is defined by a matrix A as above, kerf = kerA is
the space of solutions of the associated homogeneous linear
system AX = 0.

If {v1, . . . ,vn} is a basis of V then the linear mapping

f : Rn -→ V
(a1, . . . , an) , a1v1 + · · · + anvn

is both surjective (B1) and injective (B2). It is an isomorphism
that can be used to treat V as the same vector space as Rn

with respect to the chosen basis.


