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Problem 1 Let (Q, F,P) be a probability space and C1,...,C, be a partition of €,
define C as for Ex. 1 sheet 4. Assume that

holds. Consider a function

FiQ R, (2)

that is measureable and satisfies [, |f|*dP < oo, define ¢(w) := >""" | 1, with
for each i € {1,...,n}

2(w)dP(w
om I lPCIIP) N

As always you are allowed to use results from previous exercises on the same or a different
sheet.

a) Check that [, |f|dP < oo and

[ sar =3 ipco = [ i 0

hold.

b) Show that for each C-measureable function g : 2 — R

/mwszw (5)
Q 9]
holds.

c¢) Show that ¢ is the orthogonal projection of f onto L*(£2,C, P) with respect to (-, ).



Problem 2  Let Q := {—1,1}%" and F be given by the product o-algebra introduced in
the lecture. Consider the event A := {w = (W, ),eze € Q| Iz € Z : w, = 1} that there is
at least one site with spin up.

a) Show that A is measureable.

b) Show that there is a sequence (f,)nen of local maps such that f, — 14 (indicator
function of the set A) pointwise.

c¢) Show that 14 is not quasi-local.

Problem 3 Let Q= {—1,1}? and f be given by

B lim,, 00 Tlﬂ Y op, wyi if the limit exists
) ={ : it exists, 0

Prove or disprove whether f is quasilocal.

Please, hand in into the letter box not later than Wednesday 23.05 14:00.



