=/ Gompertzova kFivka

t

. . (c+ab) .
Jeji tvar je f(t)= , piicemza< -1, 0<b<1, t>0

[ > f10(t):=exp(c10+al0*b10"t);

(c10 + a10~ b10~Y)

L f10(t) :=e
| Spaitu limity: lim  f10(t)
t - O+
> limit(fLO(t),t=0, right):
e(c10+a_'LO~)

C > assume(b10,RealRange(Open(0),0pen(1)));
assume(alO<-1);
limit(f10(t), t=infinity);

c10

| Kiivka tedy vypada nasledoun

> with(plottools):
with(plots):
pl10:=plot(exp(1-7*0.9"), t=0..55, color=black):
asym10:=line([0,exp(1)],[55,exp(1)],color=black,
linestyle=2):
text10:=textplot([3.5,2.7, exp(c) ]):
plots[display]({pl10,asym10,text10});




1 expic)

2.5

1.5+

0.5

o~ "9 20 3 40 50
L t
| Spattu inflexi: Prvni derivace je (pro&nné jsou £isly jen kvili mozné zaminé s predchozinr
piiklady - nap. al10 tedy znd a)
> diff(f10(t),t);
+ 210~ blo-t

i a10~ b10~' In(b10~) ¢ =0 "0 P1)
| Druhé:
> diff(fL0(t),t$2);

+a10~ b10~! 2 +a10~ b10-!
i al0~ b10~' In(b10~)2 e ") 4 210~2 (b10~') In(b10~)2 e ™" M)
| coz zjednoduSim na:
[ > factor(diff(f10(t),t$2));

+ 10~ b1o-t
i In(b10~)2 b10~! a10~ e 7 ™) (410~ b10~' + 1)
| Coz postavim rovno nuletraSenim ziskam, ze bod inflexe lezi v:
> solve( diff(f10(t),t$2)=0,t);
[
In{ -
al0~

In(b10~)

| > simplify(%):
>




In(-a10~)

L In(b10~)
| Budu nyni zkoumat, jak se tvafikky méni v zavislosti na paramatrech: Naiejam¢ nezalezi
- to jen vertikalg "roztahuje" kivku. Neclv a=-2 a b & probiha 0.01, 0.02, ..., 0.98, 0.99

> animate(exp(1-2*u”t),t=0..100,u=0.01..0.99,frames=1 00,color=b
lack);
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| Ztoho je i nazor&avidét, Ze teprve pro b blizka jednéchaa mit Kivka "pozvolrgjSi” rast.
| Jinak velmi rychle dosahuje hodnot blizkych asynipto
Nyni necham a pranout -2, -3, ..., -15ipb=0.9
> animate(exp(1-u*0.9),t=0..70, u=2..25,
frames=100,color=black);
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Pri vétSich hodnotécha| je tedy Gompertzovarivka strnejSi kolem inflexe. Jinakistava
vlevo od inflexe u osy x, vpravo u asymptoty.



