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Exercise 21: (2+2=4 Points)

Recall that
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(i) Show that Vi) e L2(R3N), (v, Hy a(R, Z)1b) fulfills

(U, Hy i (R, Z)¥) = a() + b(¥) Z;,
with a(¢) and b(¢)) depending on v, R and the Z;, j # 1.
(ii) Define for fixed R and Z;, j # 4

f(ZZ) ‘= inf (wa HN,M(Ev Z)w)
YeLZ(R3N),|]2=1

= inf a(v) +b(v)Z;.

eLZ(B3N) []o=1

Show that f(Z;) is a concave function of Z;.

Exercise 22: (4 Points)
The minimizer of £(v¢) = (¢, Hy pm (R, Z)) are bosonic, i.e.

inf Hyar(RZW)= o Hyai(R.Z
ser @ gm0 AL IOV =y B o Hva (B 2D

HiNT: Use Proposition ”Restriction to bosonic states has no effect in the search for

minimizers”.
Exercise 23: (4 Points)
Let ¢)n # 0 with (1,1%,) > 0 for all permutations 7,0 € Sy. Show that ¢](\f) +0.

HINT: Find a lower bound for the L? norm of 1/15\‘;) using the expression for the
symmetrization of ¢y



