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3 20 26

If T R R is a tintransfthen

Kerit is a subspace ofRm

in 1h
R

last time we saw how
to find a basisof Kerst via an example

the mainidea was to use what we know
about solving the

lin spter

AX

via RREF Al

1 2 2 5 6

1 2 1 1 1
a

Theobservation thatmade everything work is

Ker A Ker RREF AI

So we found RREF AI and we saw that a Basis for
Kerli is

1 1 1 1
How about im T co space of A
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We have
1 2 2 5 6

f

and
1 2 0 3 4

0 0 1 4 5

B RREFCA 00 00

0 0 0 0

Note it's NOT true that columnspaceof A lol space of B

analogously to Ker A But B is still useful

We start with the 5 columns ofA
whithcertainlyspanthe columnspace

Idea get ridofredundant columns in A

How do we use B to do this

Trish the columns in B that have leading 1
s correspond to

the columns of A that
form our basis Therest are redundant

So in our example a basis for im T is

11 fit
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whydoesthis work See part bl ofExample 1 in
53.3

E g Say we have a linear dependence of the
columns

1 f 1

Correspto

I f if 1
Row operations change the restors but not

the dependence

Corollary Th3.3.61 dim im AI dim solspace of A

of leading 1 s in RREF
A

rank A

Theory 3.2.71 Rank NullityTheorem

f any
nm matrix A we have A E Raydim Kersal dim im AI m

rank A C
calledthenullityof A

Nowp t a fewthingtogether
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Start with R

ei in clearly form a basis e.g

any
basis of IR has a elements th 3.3.71

Now take a setof a rectors w̅ I R

Wewant conditions that tell us if these vector form
a basis

Form thematrix

t.fi in axa

The3.2.10 says w̅ I form a basis iff every vector 5 ER can

be written uniquely as a lin comb of in

this
i l i 5 has amism

solution nomatter what 5 is

We saw this holds iff RREF A In

This is true if rk A n

iff A is invertible

This is the content of Th 3.3.9
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The 3.3.10 gives 9 equiv conditions for a
matrix to beinvertible

Next section

2.4 Coordinates


