



































































































































Johnny is a free spirit Every morninghe walks to the

train station takes the first train wherever itgoes

There are two trains that each come every
hour

One goes to
Glousterberryshine theother

to Trigub

Even though hegets
there at a fairly

random time

between 95,11 Johnny notes that
he endsup in

Trigob roughly
80 of the time

As the trains
both come regularly

on the one an
hour

why would this bethe
case

Festkndsofsystmsfeqns.it
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staff DI A matix is in now
echelon Im if

each row is eith 0 or starts with a 1

Yeading I's
eachleading 1 is to ghtof all leady 1 s
aboe it

Def A matrix
is in

redued now echelon In if

it's in row echelon for each leady 1 is

the only nonzero entry in its
column
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4 2 32 2n 0

Z 315W 0
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imdsfedthisvsrowapratons
newsiblepress

of neurity systemofegus

swap two
rows

multiply now by nonzero
number

add one row to another

Fati Via now op's can always get to Credued

now echelon frm

Iapete
In solvya style

large system
use now echelon

fr solylots of
equates w same Geffs

usereded
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Def the rank of
a mate of nonzero rows in

row echelon In

ex 13 met oi rank 2

1 2 3 2

13 1 f
2 0 45

0 0 1 351
oooo2 4 4
rank 2

Homogerousequators

nie hecase solutions
can be combied toget new

solutions x Yuzi

3 24 52 0 Xo Yo Zo soln's

3 0 2yo 5 Zo 0 true

3 241 521 0




































































































































otx 5yoty o z

if Yo yo 20
x y Z are bothsolus

thenSn is Xoth Yoty Zoth

Simlilay if
d is a real nuhr

oryo to soln XxoXyo1zo
also a solution

3 0 2yo 5 Zo 0 true

63 xx 2 Xy 51 20 0

Deift a tuple
vector is a list of unhs

9,92 9

add them 91,92 9 bi bn author
author

scale mull a an Xa Xan

Def A
columnect is a list of works

same land of
stuff as above

Rof A row eat is a an



If we have a setof tuplerects

we say they
are a spe if addy

two necks in

5 goes
another act in S if

scalar multiples of
weeks in S are also inS
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then the set of
solutions Irms aspe of toyles

i e ifP pre pn q en que
are solus

to this system
so is pt

so is Xp
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