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Abstract

In this paper, we study a class of cross nonlinear reaction-diffusion equations whose cross diffu-
sion terms can create Turing patterns when they are unstable. In order to find a simple and effec-
tive numerical method for nonlinear cross-reaction-diffusion systems, this paper presents a new
spatial spectral interpolation method to simulate some numerical examples. The results agree
well with the theory, and the results show that the method is effective.
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Table 1. The different initial conditions corresponding to the numerical solution and
pattern in example 1 are shown in Figures 1~11
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Figure 1. Shows the numerical solution of u = ones(N ) + sech(x2 / 0.02-9+2y/ 0.01) in parameter 1 and initial condition

of example 1
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Figure 2. Shows the pattern of u = ones + sech / 0.02-9+2y/0. 01 in parameter 1 and initial condition of example 1
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Figure 3. Shows the pattern of u = ones (N ) + sech(x2 / 0.02-9+2y/ 0.01) in parameter 2 and initial condition of example 1
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Figure 4. Shows the numerical solution of u = sin(x2 / 0.02-9+2y/ 0.0l) in parameter 1 and initial condition of example 1
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Figure 5. Shows the pattern of u = sin(x2 / 0.02-9+2y/ 0.01) in parameter 1 and initial condition of example 1
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Figure 6. Shows the numerical solution of u = sin(exp((x - 0.4)2 +(y+ 0.4)2 )) - sin(cos((x + 0.4)3 +(y- 0.4)2 )) in pa-

rameter | and initial condition of example 1
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Figure 7. Shows the pattern of u = sin(exp((x - 0.4)2 +(y+ 0.4)2 )) - sin(cos((x + 0.4)3 +(y- 0.4)2 )) in parameter 1 and

initial condition of example 1
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Figure 8. Shows the numerical solution of u = sech((—x3 -y )3) in parameter 1 and initial condition of example 1
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Figure 9. Shows the pattern of u = sech
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Figure 10. Shows the numerical solution of u = cos(sin(—x3 +y° )) in parameter 1 and initial condition of example 1
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Figure 11. Shows the pattern of u = cos(sin(—x3 +)° )) in parameter 1 and initial condition of example 1
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Figure 12. Shows the numerical solution of u = sin(sin((x ~0.4) (y+0.4)’ )) - cos(exp((x +0.4) +(y-04) )) in pa-
rameter | and initial condition of example 2
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Figure 13. Shows the pattern of u = sin(sin((x—0.4)3(y + 0.4)2)) (exp((x+0 4) +(y-04) ) in parameter 1 and

initial condition of example 2
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Figure 14. Shows the numerical solution of u = sin(sin((x ~0.4) (y+0.4)’ )) + cos(exp((x +0.4)" +(y-04) )) in pa-
rameter 2 and initial condition of example 2
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Figure 15. Shows the pattern of u = sin(sin((x - 0.4)3 (v+ 0.4)2)) + cos(exp((x + 0.4)2 +(y- 0.4)2)) in parameter 2 and

t=0.1

initial condition of example 2
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Figure 16. Shows the numerical solution of u = sech(rc(—x2 + yz)) in parameter 1 and initial condition of example 2
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Figure 17. Shows the pattern of u = sech -+ y in parameter 1 and initial condition of example 2
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Figure 18. Shows the numerical solution with the initial condition of u = cos(exp(sin(—x2 - yz))) example 2

18. BRI 2 ESH | MAAFEEAu= cos(exp(sin(—x2 - yz))) RIBERR
t=0
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Figure 19. Shows the pattern of u = cos(exp(sin(—x2 - ))) in parameter 1 and initial condition of example 2
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Figure 20. Shows the numerical solution of u =cos(x2 + yz),v=sin(x2/ 0.02—9+2y/0.01) in parameter 2 and initial

condition of example 2
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Figure 21. Shows the pattern of u :cos(x2 +yz),v=sin(xz/0.02—9+2y/0.01) in parameter 2 and initial condition of

example 2
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Table 2. The different initial conditions corresponding to the numerical solution and
pattern in example 2 are shown in Figures 12~21
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