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at least one entry that is not zero

The leadingentry of a nonzero now is the

leftmost nonzero entry
A matrix is in frowlechelnform or REF if

i All nonzero rows are above the rows of zeros

2 Each leading entry is in a column to the

right of the leading entry of
the row

above it

A matrix is in reduced row echelonform RREF if

i and 121 are Iandalsot
4 Every leading entry

is 1

5 Each leading 1 is the only nonzero entry
in its column

There is a 3 in the book but it's redundant

An osmatix is one that's in REF

A reducedechelonmatf.rs one that's in RREF
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echelonform
s can be anything
E s must be nonzero

The locationsof
thesquares are
called pivot

Replace EE's with 1 s positions

and put all 0 s
above the 1 s TheTolmswith

to get reduced echelonform P.ie
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Twredceamatrixtoechelnformist
perform elementary row operations

on it until it is

in echelon form

For a given matrix A there are many matrices

in echelon form that it can be row reduced to

but only one in reducedechelon form



theEachmatrixisrowequivalenttooney

andonlyonereducedechelonmatrix.EE

man
This is a pivot column
The pivot position is at the top

2 Select a nonzeroentry in the pivot
column

Use this entry as a pivot

if if necessary move it into pivot position

3 Use row replacement to create O's
below thepivot
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Apply 1 3 to the resulting submatrix

Repeat until reaching echelon form

yoga

5 Beginning with the rightmost pivot
and working

upward and to the left use scaling and row

replacement to change all pivots to 1 and put
O's above all pivots

At the end you reduced echelon form
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Row reduce A to echelon form
What are the pivot columns of A

Only ne steps1 4
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Pivotcolumusare1.2

a

Rowreduce A to reduced echelonform
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pivots k start here

3 9 12 9 0 9
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systmsaugmetmarix
has been row

reduced to this reduced echelon matrix



Find the solution set of the linear system

bugmentdmatixtnewsysem
x 5 3 1

8 8 8

pivotolumns the basicariables

Xs is not a basic var it's a

freevariablesolyt.fm
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of the solutions to the system

3 2 6 3 6 4 4 5 5

3 1 7 2 8 3 5 4 8 5 9

3 9 2 12x3 9 4 6xs 15



We are being asked which of these 3 hold

no solution does not exist

one solution exists and is unique

infinitelymanysolutions
exists notunique

Augmented matrix

E same as Eves

Reduced echelon form

p
TxTx Is
basted

No row of the form 00 0 b b 0

So there is at least one solution

There are free variables
So there are infiteymanysolutions


