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Linear Algebra — Part 42
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Proposition:  For A€ [R , we have the following equivalences:

m
(a) For every LQ [R ; AX < b has at most one solution,

(b) Ker(A) = {Ok

(c) Row echelon form looks like: Xy Xy X, Xq X

every column has a pivot

) ank(A) = n

(e)  The linear map 5‘/61 [Rh% [RM/ X = AX is injective,
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Result for square matrices:  For A€ [R :

Ker(A) = {Ok <::>' Ran(A) = [Rh <:> AX = L has a unigue solution

/I\ /l\ for some b€ [Rh
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EA injective <_—:> 5A sur jective <:> AX = L has a unigue solution

for all be R



