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Linear Algebra — Part 30

injectivity, surjectivity, bijectivity for square matrices

if A invertible -1 - -
system of linear equations: AX = l) = A AX _ A1L g - A1L
Theorem: A S thh square matrix , §A : ﬂ{h% |,Rh induced linear map.

Then: §A is injective <:> EA is surjective

h
Proof: <:>) ‘S_\A injective |, standard basis of {R (6_1, Sao g eh)

:> ("S:A(CJ [ e :S'\A(Ch)} still linearly independent
_—Y -

basis of th

:_> EA is surjective

<<:) EA sur jecTive @ T@

For each VQRH, you find x¢€ [Rn with ‘S:A(X) = >/

We know: X = Cy + X, &y + e 4 e

Y= JCA(X) = §A(e1\ + JCA(G'L\ Tt JCA(G“)
=> ($aled, o, Sale)) wpams R

n vectors

_.> (5'\/\(6_1) e :S:/\(Cv)} linearly independent
Assume ;A(X) = §A(§O = S\A(wy =0
V
= §A(e1\ & §A(eq) G000 :S:A(ev) =0

lin, independence

= 0
=

X = X ~_> :S'\A is injective N
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