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7. Tutorium - Lésungen

7.1 Delta-Folgen

a) Ja. Folge auf Testfunktion anwenden:
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7.2 Distributionen

u =

du = \/nmrdx
p(0)7= [
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e du = (0).
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a) 6(z2 — 1) = 6((z + 1)(z — 1)) = A 4 9C=D — Li5; 4 1) 4 §(2 — 1)]. (Ableitung f(z) = 2% — 1;

|2z] |2z]

f(z) = 22)
b) Integral iiber y: y = —a:

I= ffooo dod(x? + 2x — 24) f(z, —x) = ffo dxzd ((x — 4) (x + 6)) f(z,—x)

Ableitung des Integranden: 2x + 2.
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Die Lésung beschreibt den Flacheninhalt einer Kugelschale.

7.3 Verallgemeinerten Funktionen

a) f(z) = cos(x)f(m + z)0(m — x).

— f(4170—4) + f(_1§76) — % [f(4,—4) + f(—6,
o [T )T [T 0(at +at+ad - R)dPa = [ sideGfO27r do [° r?drs(r — R) = 4 R?.

6)].

fl(z) = —sin(x)0(m + 2)0(r — x) + cos(z)d(m + x)8(m — ) — cos(x)f(m + )0 (7w — x)

= —sin(z)0(m + 2)0(r — x) — §(w + z) + 6(7 — x).

f"(z) = —cos(x)f(m + 2)0(mr —x) —0—0— 8 (m 4+ ) + 6" (m —xz)(—1)

= —cos(z)d(m +z)0(mr —x) =0 (x+m)+§(x—m7)
=—flx)+§(x—7m)—d(z+m).

(@) = = f'(2) + 6" (x —7) — 0" (z + ).

n>2: fM(z) = —f=2 4 50D (g — 1) — sV (2 4 7).
b) (L —w) [0(z)e*™ + O(—z)e 7]

=(x)e?” + O(x)we” + §(—x)(—1)e™ % + 0(—x)(—w)e™ 9% — wh(x)e“* — wh(—x)e™¥*

=4(z) + 0(z)we® — §(x) — O(—x)we™** — wlh(z)e*” —wl(—x)e
= —20(—z)we™w*
= —2we %" [1 — O(x)].

7.4 Fourier Transformation

k?+1= (k+1i)(k —1i). Pole liegen bei k = +i.
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Berechnung mittels Residuensatz. £ = Rek 4 iImk. e"** = e
Exponentielle Dampfung fiir xImk > 0, also



x > 0, Imk > 0: Schliefen eines harmlosen Groftkreises in der oberen Halbebene.
x < 0, Imk < 0: Schliefen eines harmlosen Grofkreises in der unteren Halbebene.
Dabher:
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I(z) = 2miResg=; %m O(x) — 2miResg——; %m 0(—z)

(negatives Vorzeichen vor zweitem Term wegen negativem Umlaufsinn durch Schliefen in unterer Halbebene).
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0(z) —i—0(—x) = O(x) + =0(—x)

7.5 Indexschreibweise

a) rot(x X a)—=€ix VicrimTiam = (0i0jm — 0imdj1) ViTiam = a; — 855 a; = —2a;.
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b) rot (x0(a - x))—eix Vil (ax;) = €k [(ijk)e(alxl) +azr V,0(aixy)
~—— —_———

Sk 8(arz;)Vji(amazm)
= &iji0ik0(ax)) + cijrrid () ambim = ijrajrid(ax)— (a x x) 6(a- x).
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7.6 Maxwell-Gleichungen

a) V;E; = 4mp,

V:B; =0,

Ekim Vi1Bm = 47mjy, + %Ek,
timViEn = —4 B,

Jr = pEk + €kimji Bm.-
b) divj = div (ArotB — L ZE)
—Vijk = Vi (& ekimViBm — & 2 Ex)

- 1 _ 190
= 3=Eum Ve ViBm — -5 Ve Bk

=0 4mp
__
Also, Kontinuitatsgleichung: divj + % p=0.
*)VZ' (Eikmvam) = sikainAm = 0. Ok.
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