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Goats o Logistic growth

Now consider the differential equation

y = ry()- )
forK some constant

.

- /I
much less than K

L
. if yK ,

this is 1

To solve
, separate :

-yary - exponential

= · but
y

close to K
,
this is = O

so growth slows mar y = K.



Partial fractions:) =*-
(you're not responsible
for this technique, =but it's good to be
aware of it !

s need 1 = All-2/k) + By = A
+ ( -

A
+B)y

5 A = 1
, - +B =01b/ no

y on LIS
# A = 1

,
B = 4

S)=+ chec.



Back to diff'l egn :

===frd=

LHS = J)E+/) dt

/Ed
-1-y(xdu = -ykdt = ydt = - kdu

= log(y) + v) du = log(y) - Ed
= logly) - log(1 - z/k) + 5



= log(y - (l - y/k)") + 2

Since LHS = RIS,

log(y (1 - y/k)") = vt + c

= y(1 - y()" = et + = aert texponentiating)
+
a=2

=
ce [mult LIS by ]

=> ky = aert(k- y)

=> (K + aert) y = akeit



= y=e
=>

y:eirt .

[multby ]

Let I = y(0) and express a in terms of I :

I = y(0)=k

=> I (a + k) = ak

=> Ik = a(k- 1)



=> a=

Thus
y=-I) ert

Note As + -> 0
, y
->10

= K as expected .

------------------

T


