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start with i 1 Intro to Linear Systems

Motivation Recall theequationof a line in the lxyl
plane can bewritten in

theform axtby c e.g 2 73 4 Thisis a lineereen in 2 variables

in highschool or in all youlearned
howtofindtheiterationpt of a lie

in R

In morevariable it's
line1 ax by C

harder to seethegeometry
linez ax tey f

9 behindthis so let'sstart
intersection with that
Pt

idea manipulate the
equations to solvefor x y

E 2 3 8 Manipulate theequations to get 1 y 2

3 y 5 we'll see a systematicway to do this shortly
Here's onesolution E1 3 E2 2

6 9y 24
Noticethenotation

6 2y 10

7g 14 y 2 1

So usually 2 equations give a unique solution

Eee citeon exceptions

parallel lines no sie

er is s

same line infinitelymanysolin

e g
2x 3y 4
4 6y 8
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what if you're in R Now 3 variables
this is a Learegation in 3vers

oneequation a by c z d
c solutionset

one plane
e g 2 3y t 42 5

xlymanysolins

2 equations a x b y t t t
d

Colymany9 bay s t solar

veton line usually

Extreme situations exceptions

parallel lanes no solin

e g x 2g 32 4
27 32 5

same plane thesolutionset is 2 dim

e g x 2y 32 4 lalymanysolus
2X 4y 62 8

Issues for 2 equations

Is there some uniformway todescribe the line
when that's thesolutionset

How do you even find that line

3equations

general situation

solution onepoint
Lue solution
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Extreme situations exceptions

Instead of the solutionbeing a point it might be

a line lolymanycolnel

a plane 3 copies of thesame plane rolymanysolar

eg 23 32 4

2 Yy 67 8

3 6y 92 12

empty

Ex1 at least 2 of theplanes are parallel

eg Xt y Z 2

y 3
no
solution

2 3y yz 5 irrelevant

Ex2
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Issues

1 what happenswhenyou go tomore variables Can'tvisualize

Switch to analgebraic approach

2 Is there a uniformway to express
thesol n set

3 Is there a uniformway to find thesoli set

Def a collection of linear equations is called
a linearsystem

Finding all the values of the variables that simultaneously satisfy

all of the equations iscalled solving the linear system

We'll talk about a systematic way to
solve a linearsystem called

Gauss Jordanelimination

frombefore 2 3y 8 divide El by 2

3 y 5

replace 2 by
y 4

3 y 5
3E1 2

y 4

Ox y Ey 5 12

i e Z y 4

Ox Ey 7
mult EZ b
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Ey 4

ox y 2
replace EI by

EI EE

t oy 1 x

ox y 2 y 2

Next insight the variables are justplace
holders what matters

is the numbers Use matrices

Start with basic featsabout matrices incl defs


