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We program solutions to two dimensionless activator-inhibitor mechanisms. The original
equations were from a textbook [1]. For completeness we reproduce the first order non-
linear ordinary differential equations, system 1:

du u?

E=a—bu+?

dv
b
1t u® —v

Next, we have system 2:

du 5
—=a—-u+u‘v

d
by

dt

The a and b are positive constants, and the initial values need to be positive. We used four
algorithms to solve both previous systems: Adams-Moulton [2], Adams-Bashforth-Moulton
[3], 5" order Runge-Kutta, and an algorithm from reference 3. The first screenshot is the main
dialog’s data entry window. We used the same constants and initial values throughout our
experiments.

Reaction Kinetics Main Dialog

Input Data

a (positwve) 1.000000
b (positve) |2.000000
Initial 1 |1_oooooo

Initial 2 |3.uuuuuu

Draw Table Ok Cancel ‘

System 1 u(t):
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Draw Trajectory Dialog

Ad Moulinn Snluti

1.097

1.046

0.995 \/‘

0.944

0.893

0.842

0.79

0.740
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Ok ‘ Cancel
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Draw Trajectory Dialog
NUMALFunction [Lau] Solution
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RKE function not displayed.



| Draw Trajectory Dialog
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DitfSys [Lau] Method Solution
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)

System 1 v(t):
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Draw Trajectory Dialog

Ad Moulinn Snluti
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Ok ‘ Cancel
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Draw Trajectory Dialog
NUMALFunction [Lau] Solution
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Ok ‘ Cancel

RKE function not displayed.
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Draw Trajectory Dialog
| DitfSys [Lau] Method Solution
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Ok ‘ Cancel

System 2 u(t):
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Draw Trajectory Dialog

Ad Moulinn Snluti
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Ok ‘ Cancel




Page 9 of 15

Draw Trajectory Dialog
NUMALFunction [Lau] Solution
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Ok ‘ Cancel




4.014

3.611

3.267

2.494
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2.147

1.773

1.400

Page 10 of 15

RKE [Lau] 5th Order Runge-Kutta Method Solution
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Draw Trajectory Dialog
| NUMALFunction [Lau] Solution
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Ok ‘ Cancel

System 2 v(t):
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Draw Trajectory Dialog

Ad Moulinn Snluti
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NUMALFunction [Lau] Solution
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Draw Trajectory Dialog

RKE [Lau] 5th Order Runge-Kutta Method Solution
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| Draw Trajectory Dialog *
| DitfSys [Lau] Method Solution
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