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end of lecture 1

Euler's method 82.7

stader diff egon date flt y
ytto Yo

Tangent line to the solution curve passing thru

Cto Yo has slope fCto yo



Near Lto Yo

ab
solution concaveddown
curve over estimating

a

gunder
estimating

tangent h

i Ylt Yotftto yo C
Yo

i
tto t

A line passing thru Hoo yo w slope fCto yo has

eqn
f Ito yo YI

t to

Y Yo f Cto Yo t to

y got fCto yo t to

Aside WA covid example cont'd

pft M2l 1793

dat Mao t Ph7I7h 269

pct Mao 4524



Euler's method example
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Exercise e coli in petri dish of Luria broth

doublingtinies is about 30 min what is r

Hint and answer at the end of this note

end of lecture 2



Ex WA Cov id 19 example cont'd
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Issues with our model
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Only used one data pt should take more existing
data and find a best fit
Most importantly1.91 need to use a better
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AI o simulation models and other sophisticated models
on going research



More on Euler's method optional
y ft f Ct g

Sources of error

1 local truncation error from tangent line approximationa

Function that can be represent by Taylor expansion

yet nEi5n Ct tan
t

y ya YI.to t to5tSIf.tIct toPt

local error

YHoth Yao tf Cto yo h

Iz y Ito ti t I
Mean
value I
theorem I y to he for some t.to stoth

E f MHZ M max ly 1 to e te toth



21 Globaltruncationerroriinc.lu

muativeeffectfyLtny n l E Kh
i
approx value from the n th step

3 rounding off error

Improved Euler's method optional Also see 58.2

y ft flt y
Recall Euler's method Y.nti yntfltn.TN h

Immpromede

fitna YYn yn flthiyn h
2

replace y by Ynthfftn yn

yn yn f Tn Yn fftnt.hr ynthfctn.gr h
2

1

local truncation error hi

Runge Kutta weighted at 4 pts in each interval

9Petem.gg local truncation error r h



Population growth w harvesting
e g sustainable fishing

regular withdraw1 of money in bank

Ptt of members in the population
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Exercise 2 finish this calculation to find pct

solution will be posted at the end of this note

end of lecture 3

below are solutions to exercises



Hint to exerise 1 growth rate of e coli
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Exerise 2
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