
 

3 Ways to Write a Linear System
c x 12 21 3 3 6

As a system of
2x 3 2 2 3 14

3 x t x z X 2 linear equations

2 Xi 12 21 3 3 G
Iii it

E tt l
yA b

this is the matrix equation Ax b
2 3 X 12 21 3 3 6

A I 2x 3 2 2 3 14

is the coefficient matrix
3kt x 2

x 1 is the finkaggype vector

NB A B an mxn matrix where
m equations c IRIEall vectors of
n variables be IR seen



S Il

3 Squash A b together

1 III I LAID
this is an augmented matrix

t 2 21 3 3 6

2x 3 2 2 3 14

3X t x z X 2

How to solve systems of linear equations
2 methods

elimination substitution

Eliminations simplify equations so first variable
appears only in first equation

X t 2 21 3 3 6 Rz R X t 2 21 3 3
6

2x 3 2 2 3 14 7 2 4 3 2
3X t x z X 2 3 t x z X 2

Rs 3R Xi t 2 21 3 3 6

7 2 4 3 2
eliminated Xc 5 2 10 3 20



2 eqnsch 2 wars

Rs R I
12 21 3 3 6

a 7 2 4 3 2

Is.to KfssubIInyy.n

2 7 2 4 3 7 2 12 7 2 14

6 X 12 2 3 3
Xz 2

x 4 9 xct5 3 14 1

Checks I 4 9 6
2 6 6 14
3 2 3 2

Q what do I do here
7 4 3 2 swatter

Xi 2 2 3 3 6
3 1 Xe Xz 2



Legal race operations
l Xi 12 21 3 3 6 Rs zR Xi 12 21 3 3 6

2x 3 2 2 3 14 Ms Fxs 4 3 2

3X t x z X 2 3kt Xz X 2

row replacement
replace Rz by Rs 2R

2 x 12 21 3 3 6
R Rs 2x 3 2 2 3 14

2x 3 2 2 3 14 M x 12 21 3 3 6

3 x t Xz X 2 3 t x z X 2
now swap

3 x 12 21 3 3 6 R z 2X 14 21 6 3 12
2x 3 2 2 3 14 2x 3 2 2 3 14
3 x t Xz X 2 3 t x z X 2

scalar multiplication

Reversible Have same solutions whole point

Augmented Matrix form

E I c's
replacement



I t.ge II IIswap

2 4 6 12

E last I
Solve an matrix from

E I l's
EEE fo 3 EE

Xi t 2 21 3 3 6 O 5 to 20

7 2 4 52 KEEF o 3 IE
Fx II o o Sz

Another Example
2 2 Xz 4

2 1 4 2 1 3 4 L 24 I
REY Lo f 3 II



X t 2 2 X 3 4

Done Yes 3 3 12

5 4 Xc 12 4 4 Xz B any
X 8 2 2 real number

whatdoes it mean to be dome

in matrix from

Def A matrix is in now echelonform REF if
1 The first nonzero entry of each row is to
theright of the new above it

2 All zero rows are at the bottom

I

I HEI fo 7

I

t

g



i o i a
w

Haifa

E
pivot positions


