Universita degli studi di Milano, Fall 2026 Prof. Dr. Niels Benedikter

Metodi Matematici della Meccanica Quantistica

Assignment 4

Problem 1: Construction of SCUGs
Let A: D C 'H — H be a self-adjoint operator in a Hilbert space H.

In the lecture we defined B,, :=im(A+im)™' (m € Z), A,, :== Bn,AB_,,, and

Up(t) i= e Amt =) % (—itAn)" .
keN

a. Show that U,,(t) is a SCUG for every m € N.

b. Show that the limit a m — oo of U,,(t)y exists for all ¢ € D and all ¢t € R. Conclude
that U(t) := s-limy, 0o Upn(t) exists.

c. Show that U(t) is a SCUG.

d. Show that the generator of U(t) is A.
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