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Aufgabe 1:
The symbol ¢;j;, 3 Punkte

(a) Express ¢;;; in terms of a determinant.

Hint: Use Leibniz’ formula:
3
det M = Z sign o H Mg (s)-
gESy =1
(b) Show that

6k’p 5k‘q 5kn
EklmEpgn = 5lp 5lq 5ln
5mp 5mq 5mn

Hint: Use matrix multiplication.
(C) Show that EkimEpgm = 6kpc5,q - §kq61p.
Hint: Recall the Laplace’s formula

3
det M = Z(—l)l—w Mij det Mija
j=1

where Mij is the matrix M with line ¢ and column j deleted.

Aufgabe 2:
Vector analysis 3 Punkte

Let M be a constant vector. Show that
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Aufgabe 3:
Cauchy principal value 2 Punkte

(a) Show that
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(b) Show that under the integral / dx
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where P(...) is the Cauchy principal value.

Aufgabe 4:
Vector analysis and Gauf$ theorem 2 Punkte

Show that

/Vd?’xu(x) (V x v(x)) = /Vd%v(x) (V x u(x)) —/ da (u(x) x v(x)).
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