
p.
't

week 9 - Thursday, 8/27

MOREONSIRI) Recall the SIR equations :

is 'm

a ( >O) : transmission coefficient . Units : (person . day) :
"

b C >O) :
recovery coefficient . Units

: day?

Note : S is decreasing (since S 's O) .
I
can increase and/or decrease .

R is increasing (since R
'
>O)

.

Now
,
let 's u€ ( SIR) for :

Il ) Prediction . H!uGcI÷EAf
if Q is any quantity varying with time, then, between any two
instants (a"new

"

one and an
"old

"

one), we have

(a) new Q = old Q toQ ,

where A Q is the changes in Q .
Moreover

,
we have

(b) O Q -- Q: at
*

where at is elapsed time, and Q
'

is the rateofchangeof Q .
[(b) says

: net change equals rate of change times elapsed time . ]
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TI) Let 's now use Cal, Cbs, and (SIRI, as follows :

Examples Suppose we know that

Sd= 500 , Ico) - lo, R (01=0,
( this denotes the vast a= 0.001

,
b = 0.2

.

of S at time t -- O )
( i) Predict SCH

,
I (2)

,
1312 )

.

Solution. Let's start with S .
We have

s (2) = Sco) +AS (by (a) above)
= Slo) + S

'

(o) -Dt (by (b) above)
= Scott C- a. Sco) . Ico)) . Dt ( by CSIR ))
= 500+(-0.001.500%0) .2 ( plugin values)
= 500 - 10=490

.

We do R next (
'

cause it's easier than I ) :

1312) = R Colt AR
= R co) t R'lo) .At
= R Colt b. Ico) .At
= O -10.2 . 10.2=4 .

To find I(2)
, we

recall that St It R is constant, and initially
equal to 5001-10+0=510, so
I(2) = 510 - SCH - R (2) = 510-490-4=16

.

Summary : according to the above model,

5121--490,1123--16,12121=121
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( ii) Use part Ci) above to predict SCH, JAI, Rct).

Solution S(4) = S(2) + IS
= SC2) +542 ) at
= S (2) t C- a . S (2) .I(2)) .at
= 490+(-0.001.490-16) .2 } plug in the values
= 474.32 computed in Part Ii ) above

Similarly one finds R (4) and IH) ; the net result is

5141--474.331141=25.28112141--10.421
*
NOTE : the

"

=
"

in the equation
is Q = Q'It

(see I(b) above) should really be
"
s
" (approximately equals ).

Why ? Because Q itself changes with time.. More on this idea soon .


