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Exercise 18: (4 Points)
Let ¢ € L*(R%), ay,g : L2(R*Y) » L2(R3 M) and its adjoint aj, : L2(R¥ND) » LZ(R?N)
defined as

(ano¥)(z1,...,xN-1) = \/mel/}(l‘,xl,...,xzv,l)dx

(afv7¢w)(x1,.. l’N)— \/_Z( 1)7+1¢(mj)¢($1,...,xj_l,xj+1,...,xN)

Show that
* * 2
CLN+17¢CLN+17¢ + aN,d)aN,d) = ||¢HL2(R3)'

Exercise 19: (4 Points)

Let vy be a fermionic density matrix on L?(R3*M) of the form vy = |1)(1| where 1) € L2(R3Y).
Show that V) € L2(R3Y),

<¢77](\})¢>L2(R3) = {(an,¢¥, an,e¥) r2@rsv-)

where 7( ) - = Ntry  ~n(yn) and ay g as defined in Exercise 18.

Exercise 20: (4 Points)

Let vy be a fermionix density matix. Show that the one-body reduced density matrix ’y](V) asso-

() < 1 in the sense <¢,")/](\})¢>L2(R3) < ||<]5||%2(R3).

HINT: Show that w.l.o.g. one can restrict the proof to pure states vy = [10)}{1)| where
¢ e L2(R*N) with 4| p2(rsvy = 1. Use the Exercises 18 and 19.

ciated with vy satisfies vy,



