Linear maps and matrices

Let [ be a field and let V and W be vector spaces over [ with respective bases By, := {v ‘}n_ and

By = {w}" .

Matrices
e The matrix of T € L(V, W) with respect to B, and By is

A - %in m
s, Tlg, = ¢ = § |€F™" wherea; €F aresuch that Tv; = D agjw; .
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e The matrix of v € V with respect to By is

B, V] = BV[(I)U]{I[F} € F™X!, where @, € L(F, V) is defined by ®,(«) := av

B1 n
=|:1, where ; € F are such thatv = )’ §jv;.
ﬁn j:l

Thus,

[Tlg, =, lT01] = g, [Ton]].
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Matrix operations
e For T}, T, € L(V,W) and «a € [F, we define

BW[Tl]BV + BW[TZ]BV =

a- BW[TI]BV =

[T + TZ]BV,
[och]BV.

” is an F-vector space isomorphism from L(V, W) to F™*",
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Thus, the map T — BW[T]B

e Suppose that U is a vector space over [ with basis By; := {uk}izl. ForSe L(U,V)and T €
L(V,W), we define
By Tlp, 5, ISl = p, [ToSlg, -
In particular, since @1, = T o @, for all v € V, we have

BW[TU] = BW[T]BV BV[U] .

Moreover, the map T +— BV[T]BV is an F-vector space isomorphism from L(V) to F"**" that also
preserves multiplication and the multiplicative identity (otherwise known as a “unital F-algebra
isomorphism?”).



	Matrices
	Matrix operations

