
stepsizeiwhatsupwithth.at?-
Question : how does changing the

"

stepsize
" Ot change

(al computations and Cbp results ?

Examples Given :
• The usual SIR equations

S 's - aSIFIIt¥ CSIR)

• Initial conditions
5101--500, I 101=10, RCO

) --O
,

• Parameters
a = 0.001

,
b = 0 . 2

,

find SH)
,
Ict)
,
Rct) using

:

(A) stepsize At = 4 , (B) stepsize Of = 2 .



Solutions = Scott AS
= Sco) t '(o) .At
= Sco) tf - a. Sco) .Ilo) ) . It
= 5001-(-0.00/0500.10) - 4
= 500 - 20=480 .

Also
pµ)= R lost DR

= RIO) t R' lo) . At
= RIO) -1 ( b. Ilo ) ) . At
= Ot 10.2.10) . 4=8 .

Then
I (4) = Scott Ico) + Rio ) - SH ) - RH )

= 500+10+0-480 -8=22 .

In som' gc4)=f8O,IH)=22,RHf people .



(B) We did this last time ; wegot
5141--474.321141--2%28,12141=10.471 people .

Notes
.

results are approximate Why ? Because,
in equations like
SH ) -- S (2) t DS = s (2) +S '(2)At

,

the second "= " should really be
"

s
.

"

This is
because S

' itself typically changes with t, so
is S is only roughly equal to S

'Lt ) at for a

specific time
-

t
.

' b' s.FI#fwtn:ieqjI9iyemfIaIsTsttFeE'ba



For example : we could predict SH), I (4) , Rct) usingA t = 0 . 01 (and some technology) .

adf.%fe8.co?oe;aot:oo:!::;:*gn&:nosotggodgteol
sltl-463.57.IN/=3l.30,RH)=l5.l3 people .

( a better approximation )



Summary : SIR by
"

Euler's method .
"

Starta use the multiply add net changes
SIR equations by Dt to old values

t

i¥¥:¥÷÷⇒¥÷÷Sss; R '

"
use new values as old values
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