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Situation. Consider nonlinear evolution equation of form

u' (1) = A(t) u(t) + B(u(r)), tety,T).

Special cases. Non-autonomous linear equations, autonomous semi-linear evolution equations.

Areas of application.

¢ Nonlinear Schrodinger equations

o Gross—Pitaevskii equations (with opening trap)

o Gross—Pitaevskii equations with rotation (transtormed to moving frame, see 1ogo)
¢ Diffusion-advection-reaction systems

o Gray-Scott equations with formation of Turing patterns
o Stochastic Gray-Scott equations driven by fractional Gaussian fields (multiplicative noise)

Aim. Design and analyse efficient time integration methods.

Approach. Apply commutator-free quasi-Magnus integrators combined with operator splitting methods, that is,
solve sequence of related autonomous nonlinear equations

' (t) =L jpu()+biB(u(®),  te(tntnr1),
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by means of splitting methods. In autonomous case, employ local error control with negligible additional cost.

[llustration (Deterministic Gray-Scott equations).

Solution at t = 0 (First component) Solution at t = 1500 (First component) Solution at t = 3000 (First component) Solution at t = 1500 (First component) Solution at t = 3000 (First component)
aaaaa ters 01600800290086 Noise (0,0,0) Parameter 01600800290086)N e (0,0,0) Parameters 01600600120062 e (0,0,0) Parameter 01600600120062)N e (0,0,0)

Solution at t = 0 (Second component) Solution at t = 1500 (Second componen Solution at t = 3000 (Second com ponent Solution at t = 1500 (Second componen Solution at t = 3000 (S

ooooooooooo

aaaaa ters 01600800290086 000) Parameter 01600800290086) Noise (0,0,0) Parameter 01600600120062) N arameters(01600600120062 N (OOO
0.35 v »
e - 0.3 . . » .
. > ' . o -
e & 0.25
4 3 4 A g y
+ . 0.2 ’ » \
o ) 0.15
" v . .
- - - " ’ *
0.1 o - » ' - s
. . 0.05
0

[llustration (Stochastic Gray-Scott equations).
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Movies. Available at http://techmath.uibk.ac.at/mecht/MyHomepage/Research.html
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