













































































Duefri

KiEi.fi
Rz R2 2R R3 R3 R Ry Ry 3R
2 1 2 2 2 1 2 4 1 3 00 3 3

1 1 2 1 1 R2 Rs 1 1 2 1 1

assessel8 3 18 TE R.es0 3 6

This is in row echelon form
via Gaussian elimination









































































The system is now x y 22 w 1

4 22 0

We can solve by substitution

4 22 X 22 22 w 1

x w 1 X w

let s Z w Then

x t 1 y 25 z 5 W


















































































































Back to the augmentedmatrix

1 1 2 1 1ii.it

1 00 1 1 x w 1 w 1

8 4 22 0 y 22

This is in reduced row echelonform ref

via Gauss Jordan elimination

These are called leading 1s

thdtgEhsr

pivot columns

Entries in the originalmatrix corresponding
to leading 1s are pivots






















































Pf The of equations is the of rows

in the augmeted matrix for the system The
number of leading 1s is no more than the of
rows The matrix for the system has more
variable columns than rows so the system
has at least one free variable Hence the

system has infinitely many solutions
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hamisconsistentifat














































































































Homogeneous
USIIngamentedmatrix

writing
these

zeros B
optional

1 1,31
then2273122 R3 R3tRz

1 1 4

2331
Tetentiperationrow 13

8333122 then 13 13

2 1 3 0 1 31

1 4,210,0106 this is the trivial
satin




























































































R ESRathen Rz R

EEIIH.IE
Rs R3 R4 Ry Ry 2R

2 3 1 1

E.ie i
R3 R3 4RzRy Ry Rz herR3 13 000

0 4 4 1 0 1 1 8 RH try 0001

8 11 8 rears 0000

9
2

R W y o

R2 ty 0

Z are leading
variables

Rz 2 0 Y is a free variable

let 3 then

YÉI



consistent unique solution

consistent infinitelymany solutions

I 0 1 inconsistent

If this is to consistent

If this is

Iuᵈ
This is a contradiction


