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Aufgabe 1:
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2.
divU =divV =0,rotU =rotV =0
dlv(ﬁ X ‘7) = al-eiijij = e”k(&U])Vk + e,ijJ(@Vk) =0
(rot((j X ‘7)) = €ijk0i€kimUlVin
= (0u6jm — 6im0j1)0;U1Vin = 0mUi Vi — 0;U;V;
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3.

divA; =0 , rotA; =(0,0,2)
divA; =0 , rot Ay =(0,0,0)
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rot Ag = rot 7 = ®(rot 7) + grad ® x 7
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Aufgabe 2:
a)

1
6(ax) = —6(x
(o) = (o)
Bew.:
Y= azx

Betrag, weil sich im negativen Fall die Integrationsgrenzen umdrehen.
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| s@itan) = [ sy

—mzimxﬂ:x
= |ﬂ/;f(”<m

o(x — x; .
I f(z)) = Z% , mit f(z) =0Vz =x1,...,2N
iz law (@)l
Auflerdem sei f'(z) # 0Ve =21,...,2zN.
Bew.: An den Nullstellen ist die Funktion lokal approximierbar mit f(x + a) = f(x) + f'(x)a.

c)
/_ dz f(z) d(;(;)
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Aufgabe 3:

a)
Af) =F=>divA=3
Wuerfel:
/ A(7) - d3 = 3abe
(F)



Johannes Reinhard
Ubung 1 3/ 3 Notizen

Kugel:

= 3—7r> = 4’
37T’I“ mr

Torus:
= 31r?2Rm = 6m* Rrr?
b)

7(r, ) = (rcos p,rsin p) 0<r<R
O0y3xz — 0,2yz —2y

rot A= | 0,22y — 0,32z | = | —32
0y2yz — Oyx?y —x?

_2y 0 2t rR R4 2m R4
/ —3z)]-10] = / —2%do = / / —r?cos? prdrdy = _T/ cos? pdyp = T
(F) \ —z2 1 (F) 0 Jo 0

/6082 pdp = sin pcos ¢ + /sin2 pdep

= Z/COSQQDdgo:singpcosgo—i—gp

ar
de
A(p) = (R® cos? psin g, 0,0)

= (—Rsing, Rcos ¢,0)

—Rsinp R3 cos? psin ¢

2 2
/ A(p)dr = / Rcosy | - 0 dy = —R4/ cos? psin? pdp = AT
oF 0 0 0 0 4



