Gompertz Function from Verhulst Function

The Verhulst Function (http://www.roperld.com/science/minerals/VerhulstFunction.htm)
is

0 (2"-1)exp 0
pv(x) = Tw (” el |
[1+@"—Dexp(=2) ] ™

To simplify further calculations, setQ = 1,w=1and xo =0 :
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The Gompertz Function is

Pg(x) = 1112% exp(%)<%>exp(%) .
To simplify further calculations, set Q9 = 1,w = 1l and xo = 0 :
pg(x) = IHZCXP(X)<%>expx.

Show that

Pg(x) = lim py(x).

That is

n2(5)™" = lim——
n>0 p[1+(2"- I)CXP(X)]

Take the In of both sides:

1n[1n2(%)e""(’“)] = In(In2) + exp(x) In(1) = [In(In2) - e*In2
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Expand 2" in powers of n: 2" = 1+ nIn2 + O(n?)
Then

ln( 2l n+l ) =
n[1+(2"—1)exp(x)]

In(1+nn2-1)—Inn—2L1n[1+ (1 +nln2 - 1)exp(x)] =
In(nln2) —Inn— L(m+1)In(re*In2+1) =
Inn+In(In2) —Inn— L+ (n+1)In(ne*In2 + 1) = In(In2) — - (n+1)In(ne*In2 + 1)

Show that [e*In2 = lirg;(n +1)In(ne*In2 + 1)

Expand in powers of n: In(ne*In2 + 1) = ne*In2 + O(n?)
lilg%(n + 1)ne*In2 = e*In2

QED!




