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Logisticgrowth .

Example : solve the logisticgrowth IVP

¥,
= KPH - ¥1

,
Pco) -- Po .

Assume Po - b .

Solution
.

Step 0 :
some algebra . ]

Note that

kpcl -
'%) = kpcp.CP-s.be

'

)),
= kpa ( p - s-b - s ),

so the logisticgrowth DE reads

dP_ = Kpd ( p
-

Ib- s ) .
dt

[STEPS : separate.]
so weget

dp

Pyp
-Ib-s ,

= kdt
.

[STEP 2 : integrate .
]

fpaff.s.b.rs,
= Skdt

integral in P
:

J -

dou
= SKIT u =p

-

Ib
-s

du = - p
-adp

- du = IP
- In ( lol ) -- kttc pa



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

- Incl P
- T
- b-
' 1) = 1st + C

.
(*)

[ Step 3 : evaluate
.
]

Plot = Po, so (*)gives

- In ( Ipo
- '
- b-
' 1) = O - t +C -

- C
.

Putting this value of C back into (* lynxes
- Incl P

- S
- b-
' 1) = Kt - In (/ Pj

'
- b
-SD
. (*

')

But now note : Since Pos b by assumption, we have
Po
- '
> b-

s

, so Pj
'
- b-

'
70 . Also

,
since the initial

population Po= Plo) is s b, one can show that P is

always s b
. So P

- t
- b - 9 >0 always .

Since both quantities inside the absolute values in
(*
') are 70

,
we

may drop
the absolute values

,

toget.mg p . :b -s) = Kt - in (Po-9- b-'to
[Step 4 : solve . ]

Sage tells us that the above equationgives
Kt

Ps Po be o

b -1 Pocekt - g)

Thegraph of P (compared to thegraph of the
corresponding exponential function Ps poekt )
looks like this :




