
p .
1

Week 2 - Monday, 8/31

stepsizeiwhatlsupwithth.at?-
Question : how does changing the

"

stepsize
" Ot change

(al computations and Cbp results ?

Examples
G."The

"

usual SIR equations
S 's - aSI

Ip
' asI -45¥

,
] ( SIR)

° 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 Ot = 2 .

Solutions = Scott DS
= Sco) -1540) at
= SCO) t C - a . Scot . Ico)) . It
= 500 t C - 0.001 . 500.10) - 4
= 500 - 20=480 .
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Also
pays R lost DR

. at= R ( o) t R ' lo)
= RIO) t ( b . ICO)) . At
= Ot (O . 2 . 10) .4=8 .

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

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

In som'

SHIE.to?.dgaftsY.22sRHt-J
(B) We did this in class last Thursday . Wegot

SHIE.to?Y;d3u2agsIf4l--25o28,RlDslo.#
Notes

.

results are approximate Why ? Because,
in equations like
SH ) -- S (2) + AS = s (2) +542kt

,

the second "= " should really be
"

s
.

"

This is
because S

' itself typically changes with t, so
• S is only roughly equal to-5

'Lt ) at for a

specific time
-

t
.

(b) Smalley Dt means more frequent recalibration
of S

"Ctl
, which typically means BETTER APPROXIMATIONS .
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For example : we could predict SH), I (4) , Rct) using
A t = 0 . 01 (and a computer); after 401 t - values
(t -- O, 0.01, 0.02 , 0.03, . . . , 3.98, 3. 99,4 ), weget

5141--4635,7*76%13130,12141=1513+1
a better approximation )

%
ummary

: SIR by
"

Euler's method .
"

startatt@uesg.asE.rny.m;ct¥¥ f÷÷÷:&
.

Iv

i¥¥e→÷÷⇒→÷÷s;s ; R '

f use new values as current valuest
(Repeat until desired t -value is reached . )


