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Exercise 1: Let ¢ be a one-particle wave function, i.e. a vector on the Hilbert space of
square integrable complex functions on R?® and V : R* — R an integrable function. Show
that

PV (21 = 22)pr = V |8 (22)p1 -

Here, % stands for the convolution: f x g(z) := [ f(z — y)g(y)dy.

Exercise 2: Let U, x, ©, n and ¢ be the objects defined in exercise 2 from sheet number
one. Let p; = |¢(z;))(¢(x;)|. Calculate (¥, p1 V), (x,p1x) and (O,p10) as well as ||y —
Pillops Nitx = pillops 1o = pillops 1w = puller, 1ty = Piller, an llue — p1ller-

Exercise 3: Let (Uy)yoy be a sequence of Bosonic N-particle wave functions, i.e. for
each N Wy is an element of the Hilbert space of square integrable complex functions on
R3N that are symmetric under the exchange of variables.

Let ¢ be a one-particle wave function and p; = |¢(z;)) (d(x;)].
Show that
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lim <\I/N,p1\IfN> =1« lim <\I/N,p1p2\IfN> =1
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(b)
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where ufpz ) is the reduced two-particle density matrix of the system.

(c)
=0
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