
WI-at-hkleotwcs.AMadmin stuff is on canvas

t.edu#s-eeIntfohet0vid5e1voinyILinewpostSeysdtems- (7/27)
1) How to solve

YdÉ=f#¥iy by ta ✗ =Éb

2) Zioysyogetskykhnt
"

= ↳
"Bodo 'll-0

✗ * Excitant " =

• ✗ =4 - y plug into first equation .

jjiddiji.hy.zi.fi/bkssing/expression.ftheday-
"

lik-tyi-zysizz.ba#Y-Sd=i?an-l8a9ritsuEsPtiFe
,
but that's not

"

as#*yaiszeating bagels ÉhnÉ nice .



So why linear Algebra?

sittiÑe will explore in the

class
- Moreover, there is the final project
←

You all
will

. complete about this

Humble Origins
1¥ to solve ax :bÉ

?
2) 2×-4=2

✗+ y , y
=> ✗=4 - y 214-y) - y

, 2

✗+ytt : 2
?

3) -✗-4+3%4 => This sucks .
✗thy - 2-

: 6



•Turns out
, a lot of questions in

"

nature
"
can be

expressed as a system of equations .

• Want some better
way

of solving these
.

somenotutim.me'll use ✗yXz,Xz~ - i as variables
.

firstthinyti.NU#
• If a system of equations looks like this

✗ it372-4×3=1
2×2 -

x > so
we can b-acksulst.tt

✗3=4 the variables
.



QI: 1) The leadingvariublo in an equation is

2) Afrievanubk-inunegmtrma-E.lt#riyto-theadiny-variables
.

3) A linear system of equations is in EohdmFwm_(EF)
if

theindicesofthe.leading.mn#arcin-sinyaywmE.ex-
1) 3.x , -4×21-6×3=8 In n EF ?

✗2 - ✗B. = 4

✗21-10×3=6



2) ✗ , -4×2 - Xztxy :|

-10×3-3×9=2 ?⃝Not in EF ?

✗y =\

3) Sx , -2×2+6×3=6 Inn EF ?
X2 -8g TO

✗ i → 4



Good Want to convert a

"

general
"

system like this

Aunt Anh t - - - ta.nl/n-ob ,

i. . : i
1

.

1

Ami Xi + Amant - . + amnxnn.hn

(G)

into echelon Farm !
-

Then are 3 elementary row operations that we can

"

do
"

to aol.ystunt.pul.it#ntoEohe1onFwm-



1) Swap rows

2? Multiply a row by a #

3) Add a multiple of
a row to another row

.



EIIDX , 1-2×2-113=2 Goal : Put this into Eohe
-271+721-3×3=2 Forth
-× , +3×21-3×3=5

✗ itlxc-X3-ZRioR~t.IR , ✗ 11-1×2 -✗3=2 Rs -712+12, ✗ 11-2×2 -✗3=2
-2×1 txz +3×3=2 → 5×21×3=6 - > 5×2++3=6
-✗ i +3×2+3×3 is -✗it 3×21-3×325 5×21-2×3=7

R,-7%-127,1-2×1
-✗5-2 ✗1+2-1=2

→ sxatxsib =3 ✗v1 =>

✗sit ✗sit

F



ext) ✗ , +XztXz=l 12-012-121 taints :|
✗ , +2×273×3=2

→
✗2+2×3=1

2×1 + ✗2+0×3=1 Rs -01%-2121 - ✗2-2×3=-1

Rs-oth.tk ✗ ith 1-✗3=1 Note
,
in this case

-7 ✗2+2×3=1 ×, is a

frce-van.at/e0Xzt0XsiOI#any-Hwi want
,

L

lie
,
it is not a leading variable in

any row )



IYIF.in?rEI:m#nofneuwiubns=uniqusdutim.
2) A zero row and a free variable = infinitely

exIi . ✗ . -3×2+2×3=0 12-0124212 , X , -3×2+2×3=0
2h -5×2+4×3 - I -7 ✗21-0×3=1
✗ I -4×2+273=-2 Rs-o Rs -Ri - ✗2+0×3=-2

R,-012412}
Xi - 3×2+2×3=0

→ a = , No solution ! !
0×2 tape - I

-
Zero row = hon - zero #



Note: If your system looks like

an ✗ it - - - tain Xin =

i ;

Am , ✗ , + . - + Amn 7m = ①

+÷÷i÷iinmm



Insummaiy
Start With Linen System
-Put into Echelon Form

, unique solution if €Éks

⇐ do -many solutions if ivaiaH

no solution if iEt
Seotim Matrices
In these linear systems really care about the coefficients
in front of the variables.



An ✗ it - - 1- aims Xin :b,
i if

am ' ✗ l t
- - + amnxn.fm

→ [
" "" ' " " my !
Ami Ami -

- 9mn ! bm

this x is called the coefficient of the linear

system .

G) Write Coefficient matrix fw
I

3×1 -Xu + ✗3=4
-un -n +2×3=1 → ÷

,
; :?)-2 -1 2 I 1

✗ , -4×21-6×3=3 '



Pete : A matrix is in .EohdmFwm_(EF ) if
1) The first nonzero entry of each row is tu the right of the above row

NAnyacnrowsanatthktti.mg
3) The first nonzero entry in a row is I

ex) :p
3 -3 6 : 9 In n EF ?
O l - l : 4 )
0 I 10 '

,
G

o 1 0 -1
,

Q ) Not in EF?⇒ ( : : :
"

.
!
.



: the positrons of the leadinyterms in a row

are called
. 1

an column,
oÉÉÉwi him apart

position are called piÉ

G-: How to put a matrix in EF? A-
row operating

• i - i : :)
"" (:: : : :Y ! ? ! !

•

on -11 " )
=) ✗zi ¥ (plug into row b) Xu

- Yi ' 4
.
.

. . .



A) ( to ? } ! :?) Is there an issue with this

coefficient matrix ?

ooo'T
Zoro rare non - zero #

WhwtYooCuy0oNow-
- Write the coefficient matrix for Linear system
- Put Matrix into Echelon Form

-Tell if system has a solution



1) Talk about
¥h°"WcgoFrmH#

2) Rephrase an questions we asked today is terms
of "vectors " in IR" and "

spunniy
"


