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12th Exercise sheet — Numerics for instationary differential equations

Exercise 32: A complex Gauss function is given by
Yo(z) = exp(—alz — q]* + ip(z — §) + ¢),

where z € R, p,g € R", a € C with R(a) > 0 and ¢ € C, such that ||to|z2 =1
Prove: If the initial data of the Schrédinger equation 104 /0t = — 5= A is a complex Gauss function,

2m
then the solution remains a complex Gauss function for all ¢ with p(t) = p(0), @(¢t) = q(0) + tp(t)/m
Hint: Make an ansatz for p(t) and q(t) as given above and determine a and ¢ from the ordinary
differential equations you get from the Schrédinger equation.

Exercise 33: In the lecture you have shown the following a priori estimate for the Strang
splitting: Let ¢ (t) be the solution of the Schrodinger equation with Hamiltonian H = T + V' and
initial data ¢ and let V(x) be sufficiently regular. Then there exists a 7p > 0 and a ¢ > 0, such
that for all 7 < 79 with ¢,, = n7, the n-th approximation ,, of the Strang splitting satisfies

It = )22 < ctar® ma [6(ta)] 2

Formulate and proof an a priori estimate for the Lie Trotter splitting.

Solutions are discussed on July 20th.
Contact person: Dominik Edelmann,
edelmann@na.uni-tuebingen.de, office hours Mo 14 - 16 and by arrangement per email.



