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Linear Algebra — Part 35

Ran( A)

Definition: For A€ RMM we define: l /;A\_\ )
‘ RM

rank( A) := dim( Ran( A) )

= dim( Span of columns of A)

< min(h, m)

A has full rank if rank(A) = min(h, m)

Example:  (a) A: (1 2 0 0) , rank(A) = 1 (full rank)
(b) -
A___ L1 45 , rank( A) = 2 (full rank)
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Definition:  For AC]R " we define:

nullity(A) := dim( Ker(A))

mxh
Rank—nullity theorem:  For A€ R ( n columns)

dim( Ker(A)) + dim( Ran( A)) = b




Proof: k= dim( Ker( A )) . Choose: (L“,,,,Lk) basis of Ker( A ).

h
Steinitz Exchange Lemma -:> (Lu---,l’k ,C,,...,C,.} basis of fR
V= V)"l(
Ran( A) = Span (AL“...,AL“ /-\c”...,AC,.>
\\O \\O

= Span ( /-\c,,...,Acb = dim( Ran(A)) <t

To show: ( Y ACr> is linearly independent
')\1/‘\C1 + ')\L/‘\CL+ cen 4 ')\rAcr =0
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