











































































































SectionH

what is an ordinary differentialequation

equations thatfeature derivatives of
variables are differential equations

They are ordinary as opposed to partial
because no partials are featured
ODE ordinary PDE partial differentielegretu

ex Spse y ycx Anequation

gcx.ycxiddga.bgyixh fdnYnJsO ft
is an ODE One or severalderivativesof

y appearing
eg 3 y t 2g's 0 y YG

and C s C s Ex














































































































DX

tone x is the independent

variable and y is the dependent

Variable

ex dd E using

Ysy tis independentvariable

gLt y dip tyg E 0

Can also be that tstly and

h ly t Tty 0

is tty s so














































































































h Itg so I

eg d
g pv ffanstants

if vs Vlt speed

ELI length
T Time

tle acceleration

Focus on 1st Order ODE














































































































dy s fl t yHDdt ra.net

y ylt
g l t g dis s fl t y 0

At each l t yCt we are gun
tle rate of change of y wrt t

ex dyq s t

Integratebothsides wrt t

yLD t e
s t t't ca

s
constant
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Can approximate graphically

dig t s fHy
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y Etc
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dy/dt = y(1-y)

Ysl is an equilibrium
solution

9 0 is also an equilibrium
solution
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Mathematical Models can be

ODE's For example



ex Population of bacteria

Observation collect factsfrm experinent
Question What is therateofgrowth of

tee bacteria

Identify dependent independent variableG
i fed with questionAssoaa

let plt be of bacteria

p t 30 assuming the

population islarge so that it can

be measured continuously Note
thebacteria

shouldtake discretevalues so plt antinuous is an

approximation
let to be tine sea

p is He dependent variable

t is He independent variable
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Codify the structure of tee results

Ip dff k s f a constant

units
sa steg

Hodel dp
do step t I



dip p since ks's
t l

p t Poet D is th solution
to

Po isthe initial population

plt so P the initialpopulation

pH Poe'sK
l

I

Po is pinned down with another

equation I C initial condition


