
 

Welcome to MATH 2180 002

I'm Alex Wagner
What is linear algebra
The study of systems of linear equations

Like y 3 2 7 3 4 2

y z s 3
some all equations at

or Xt y 2 1
once

I arrange columns
so same ver

in each column

Linear means equations only involve sums of
constants times variables or constant

Nonexamples Xy t 2 1 Xty 3 e's cosy

why linear algebra
It's simple enough

to understand very well

write programs to
solve problems

It's powerful enough to
solve many problems

Example cars hourt



Question how many cars are on the unlabelled roads

B 1207 X 70 t yt C 530 7 390 2

X T W 130

X y
s so

Y Z 140

Z W 60

It's your job to convert
the problem into

a system of linear equations

Example An asteroid has been at words

o 2 2,1 lil C 1 2 3 1 61,7

Question What
is the orbit of this asteroid

some ellipse

Eg for an ellipse

x't By t Cxy t DX t EY t F O

If our points lie on some ellipse we have



10,2 4 Bt t ZE t F O

ti l I B C D TETE O

This is a system of 6 linear equations
in 5 unknowns B C D E F

Turns out will know how later that there

is no solution

Question what is the best approximate

ellipse min least squares oak 8

Check out the demos

Example In a population of rabbits

1 Half survive first year

2 Half survive
second year

3 The mex life span is 3 years



4 Each rabbit produces on average

O G 8 offspring in years 0 I 2 resp

Question How many
rabbits in 100 years

step 0 Give names to unknowns

Xn of rabbits age 0 in year n

yn
of rabbits get in year n

Zn
of rabbits age

2 in year n

Xnt Gynt 8 Zn

Yat EX
Znt is Yn

A system of equations like this
is called a

dik equation De'll solve them using

eigenvalues and diagonalization
in week 10

By demo ratio of rabbits aged

0 2 is eventually 16 4 and population

doubles each year



comes from Y is an eigenvector

of g g g
with eigenvalue 2

Other examples

Google PageRank
does search by solving

a special type of
difference equation

Netflix does prediction using
the

Singular Yale
Decomposition reeks 3 14

IF connected no disconnected

I II YEH
graph Laplacian and graph

cut problems

Gemetrof solutions
Convention

y t w 130

put variables
on

X y
s so

left and constant Y Z 140
on the right Z W 60



Def The solution set of a system of equations

consists of all values of the variables that

satisfy all equations simultaneously

Question What
does the solution

set look like

One equation in
2 variables

X 24 1 i
One equation in 3 variables

X Yt 7 1 plane in
3 dim space

One equation
in 4 variables

3 plane in p

Note The 4th dimension can be lots of things

Einstein used R to model spacetime

2 equation in 2 variables

x 4 1
3 27 11

Lines intersect
in point one

solution



3 64 3
2 1 1

Same line
X solutions

X 24 1

3 64 6

Parallel no
solutions

X

2 equations in 3 variables

Xtytz 1

X z y

intersection of
two planes in this

case a line

Eton How many ways can 3

planes intersect
in th



Logistics
course webpage and

Sakai

Sekai for announcements Gradebook

Gredescope Access Gradescope
via Sakai tab

Ed discussion
ask all meth questions
here

Textbooks Strong Margalit Robi off

Quizzes IO min grip quit
each week

in discussion

Irk I use a scanning app
for HW

Tag pages

Help resources
in syllabus

Recorded lecture on Worpwire via Sekai

Watch before Monday

Hw due Monday 2180 1 002


