
 

1.1.22

X t 2 2 3 5 6

2 1 3 2 2 3 14

3 1 Xz Xz 2

How to solve it

Substitution solve leg for Xi

plug into 2nd 3rd eg simplify
t continue

Elimination combine equations to eliminate

variables

I ve focus on this be it scales better

to lots of egs t variables

EI
1,12 2 3 362

l3 1 Xz Xz 2



f replace R2 by R2 2k

Rz 2 R
X t 2 2 3 3 6

I means roo
O 7 2 4 3 2

operation 3 X t Xz X 3 2

13
32 X 2 2 3 3 6

1
7 4 3

27
vi a.in I

R3 fR2x 2 2 3 3 6

7 2 4 3 2

0 9
12

Now easy to solve for Xy

X 3

7 2 4 3 2 X 2



X 2627 3 37 6

X 4 9 6 X

solution is X 43
check f satisfies original system

X t 2 2 3 5 6

2 1 3 2 2 3 14

3 1 Xz Xz 2

Aside
1 4 t 9 6 Ax b

z 6 6 14
3 2 3 2

Example R 4 2 3 3 2

The X t Xz x 3 Isu P

R 2X 3 2 6 3 3

X is already eliminated from Ri



so swap with Rz

petty x x 3

4 273 3 2

2 1 372 85

I tXz
4 2 3 3 2

0 572 4 3

92

ER x x X 3

4 2
3 3 2

0 4xz

Solve via beck substitution

X 3 26
4 2 31267 2 X2 19

XI 19 26 3 X 48



so
x Ig

ftp.I 14x 5 2 6 3 0 me

Rj R'x t2Xzt3x
6 2 12 3 8

at I

y0 0

We're done

Can choose any
valve for Xz and

solve for X V2

Xz Z X

X 1 3 3 2 2 E Xz

solutions 4,3 27 ten



for instance
pp's

un t t

so there are infinitely many set
intersection of 3 planes two of which

are identical

Emple X t 2 2
3 3 1

4x Stat 6 3
0

Fx 8 2 9 3 only change
from prey ex

E
R

R 712

I
2 2 37

O 3 2 6 3 4

O 6 2 12 3 71

252M x 2 2 3 3 1

3 2 6 3 4

0 1

If our original equations one solvable

then 0 1 not tree so original

system not solvable



FEE

X t 2 2 3 3 6

2x 3 2 2 3 14 2527
3 1 1 Xz Xz 2

X 2 2 3 3 6

O 7 2 4 3 2

34 Xz Xs 2

Replaced
Re by Rz ZR



2 Row swap

3 Scalar Multiplication by

Ingo scaler

X t 2 2 3 3 6 R X 2

2x 3 2 2 3 14 7

3 1 t Xz Xz 2

2X 74 2 6 3 12

2x 3 2 2 3 14

3 1 t Xz Xz 2

Fact All these operations
are

reversible and do not change set

of solutions

Only non obvious one is roo replacement

a X t azXzt an X go

b x t bzxzt bn Xu bo

Rz CR Ra CR



G X t tsn Xm 90

b tea x t but can xn botch

Three Ways of Writing
System of Lin Egs

System of egs

X t 2 2 3 3 6

2x 3 2 2 3 14

Matrix equation

I 2 3

2 3 2
94

A x
b

the office matrix
A

simply comes from the coeff of the

bin system and if A has

m rows o d n columns then the

system hes m equations and n

variables



Augmented Matrix

2 3 314 CA lb

Augmented metrics are nice for now

operations ble roo operations only

change coefficients

Efe x 2 2 3 3 6

2x 3 2 2 3 14

3 x Xz Xz 2

I

I 2 3

16o 7 4 2

3 1 I 2



What does it mean to be done with

the algorithm

Def A matrix is in rowechelon

form REF if

The first nonzero entry of each

row is to the right of the first
nonzero entry of the

row above

All zero rows at the bottom

I 2 1 4
7 4 2

o o s n S
I 2 1 4
20 i o

x
x



When checking if an augmented

matrix is in REF ignore
augmentation line

I 2 1 4
o o stir C 35

solving a linear system
117

Putting the augmented matrix into

REF using the
3 row operations

Def The pilot positions
of a matrix

are the 1st nonzero entries of each

row when the matrix is in REF

Well defined

The rod of a matrix is the

of pivot positions


