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Exercise 1:  (a) Let [|-[|,,, be given by

1Fllpng =, inf {1Aill, + 11 £l )}

Show that ||-|[,,, defines for any 1 < p < ¢ < oo a norm on the respective space of
functions where ||| ,,, is finite (called LP"7).

(b) Let ¢ € L?NL>® and V € L***°. Show that ||V x|¢|?||cc and ||V % |¢|?||oe are bounded.

Exercise 2: Let ¥ € L?(R3) with ||¥|| = 1 and p? be the respective one-particle
reduced density matrix.

Show that there is a sequence of vectors ¥,, € L*(R3Y) such that lim,,_,« ||u¥ — p¥"]|sr = 0
and such that p¥» is diagonalizable for any n € N.

Exercise 3: Let ¢, be a solution of the Hartree equation with ¢, € L2NL*> for any ¢ > 0
for a potential V' € L?'*°. Let ¥, be a solution of the respective Schrédinger equation, i.e.

d ., 9
Z%@ = (A +V x|o|") o

N

z—\Ilt Zl A+ N—V( 1)),

Assume that ¥g = vazl ¢o(x;). Show that there is a C' < 0o such that

<‘I/t,Q1 Q2tq’t> <CN~ ( 1)



