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Tuesday in mate'physics

Boop 130
i t

Imber Iolutions

Reed The pivots of
a REF matrix

are the positions of
the first nonzero

entries in each row

The pivots of any
matrix me the

pivots of any of
its REF forms

The rent of a matrix is the of

pivots
xzt 3 3 6 X 2 273 3 6
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Here we have exactly one solution

Found via beck substitution

Emp

1 12 C
7 8 9 1

Have no solutions ble ve can choose

any
value for Xz

É 1
7 8 9 0

No solutions

Def A pivot colony of a matrix is a

column with a pivot

Procedure for determining
of solutions

Put the matrix into REF using row ops

Ii LLocate pivots
Determine pivot columns apt

col



Fact Let A be on augmented matrix

corresponding to a linear system of equations

If every column except the test

is a pivot column then the system
hes

one solution

If the last column
and some other

column are not pivot columns

there are so many
solutions

If the last column has a pivot
there are no solutions

2 3 6

hes I solution

hes x solutions

1 Il



J no solutions
Fa

Def A system is consistent if it has

at least one solution inconsistent

otherwise

Gaussian Elimination GE

Almost all problems in this course

reduce to GE

Def two matrices are you equivalent

if you can get from one to the

other using only
row ops

Note If two aug matrices
are row eq

then they have the same solution set

Fon If two cry matrices have

the same set set are they now eg



Algo GE

Input any
matrix

Outputs A row eg
matrix in REF

Procedre
If the first nonzero column hes

a zero entry at the top swap
it

with some row so that top entry
nonzero

O 432

2 3 I 3 1571
1 1 3

04 3 2
2 3 6 3

This is now the first pivot position

Perform row replacements using R

to clear entries below first pivot

s EET0 4 3 2



Now recourse on sub matrix below and

to the right of pivot
Now apply steps

and to

Scb matrix

I l l 3 doesn't
0 4 3 2 apply
O S 4 3

Rz Rz

o th z

III

ftp eirstnont
column



o T's
O O O G

I If you want to apply to

augmented matrix ignore any
line

Idan Substitution
This is the algo for back

substitution

It puts matrix in following form

Def A matrix is in Reded Row

Echelon Form RR EF if

1 2 It's in REF

3 All pivots are 1

4 A pivot is the only nonzero

entry in its column



REF RRE F

I
i

O O O O O

anything non ter

Algo Jordan Substitution

Input REF matrix

Output The now equivalent
matrix in RR

EF

starting at last pivot
e Scale pivot row so pivot l

b use row replacements to
deer

column above that pivot

Thy The RREF of a matrix is

unique
Gaussian Elim Jorden Substitution

Gauss Jorden Algorithm



converts any matrix to its unique
RREF form

EIMPE Jordan Sub
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computational Complexity

Gaussian Elimination

i t

Total flops floating point operations

2 3

Jordan substitution

takes n2

Note Bn much bigger then n


