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| Autokatalytisk proces: Brusselator

http://en.wikipedia.org/wiki/Brusselator

The Brusselator is a theoretical model for a type of autocatalytic reaction.

It is charactenzed by the reactions

A= X

2X +Y = 3X
B+ X—-=Y+D
X = F

with the rate equations

TAXY = {4} + (X (Y} — {B} (X} - {X)
T (v} = (B} {X} - {(X)* {¥}

where, for convenience, the rate constants have been set to 1.

The Brusselator has a fixed point at

(X} =4
(vy=7

The fixed point becomes unstable when

B>14+ A°

NB: Differentialligningssystemet kan KUN lgses numerisk, ikke analytisk.

| > restart
| > with(plots) :

| Differentialligninger:
> DLI :==X"(t) =4+ (X(2))"-
DL2 :=Y'(t) =B-X(t) — (X(#))"
DLI :=D(X) (t) =4 —|—X( ) Y(t) —BX(t) —X(¢)
DL2 = D(Y) (1) =BX (1) —X(1)* Y (1) @

N

;Startbetingelser:
> BTl =X(0)=1;
BT2 :=Y(0)=0
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BTl :=X(0)=1
BT2 :=Y(0)=0 2)
Y Eksempel A=10g B=1
;Konstanter:
> A4:=1;
B:=1
A=1
i B =1 (1.1)
Stabilt fixpunkt: X=1, ¥=1
Neermer sig hurtigt fixpunktet.
> losning = dsolve( {DLI1,DL2, BT1, BT2}, numeric, method = rkf45, abserr = 10_10, relerr
= 10_10, maxfun=0) :
plotX == odeplot(losning, [t, X ()], t=0..100, color =green) : display(plotX, view= [0
..100,0.417);
plotY := odeplot(losning, [t, Y(t)],t=0..100, color = blue) : display(plotY, view= [0
..100,0..417);
plotXY = odeplot(losning, [ X (t), Y(t)], t=0..100, color =red) : display(plotXY, view
=10.4,0.4])
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(> 4:=1;
B:=2
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B:=2 2.1

_Stabilt fixpunkt: X=1, Y=2
Indsvingningen tager lang tid.

> losning = dsolve( {DL1, DL2, BT1, BT2}, numeric, method = rkf45, abserr = 10_10, relerr
= 10_10, maxfun =0) :
plotX := odeplot(losning, [t, X (t) ], t=0..100, color = green) : display(plotX, view= [0

..100,0.417);
plotY = odeplot(losning, [t, Y(t)], t=0..100, color = blue) : display(plotY, view= [0

..100,0.417);
plotXY = odeplot(losning, [ X (t), Y(t)],t=0..100, color =red) : display(plotXY, view

=[0.4,0.4])
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] B:=25 (3.1)
_Intet fixpunkt.

Neermer sig en begraenset cyklus.

> losning = dsolve( {DLI1, DL2, BT1, BT2}, numeric, method = rkf45, abserr =10 10, relerr
= 10_10, maxfun =0) :
plotX := odeplot(losning, [t, X (t) ], t=0..100, color = green) : display(plotX, view= [0

..100,0.417);
plotY = odeplot(losning, [t, Y(t)], t=0..100, color = blue) : display(plotY, view= [0

..100,0.417);
plotXY = odeplot(losning, [ X (t), Y(t)],t=0..100, color =red) : display(plotXY, view

=[0.4,0.4])
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