2 Ubungsblatt von Analysis 2 zum Mittwoch, den 3.11.2010
2.1
Gaufl:
Jog < vv>dS = [, div(v)dV = Ofoflg"rd v)dxdydz
)+ + 9

dwg(v) =T(x+22)+ L , (ysin(z) 2 (22 + zcos?(x)) = 1 +sin(z) + 22 +

cos®(x)
Tlm
[ [ [1+sin(z) + 22 + cos?(z)dxdydz
000
w1
= [ [mcos*(x) + 7% + 7 + 2dzdy
00
s
= [mcos?(z) + n% 4+ 7 + 2dx
0

= 27 + 3 4 73
ohne Gauf:

qbl(J:) ?/) = (:E’ Y, O)a ¢lx = (]-7 Oa 0)’ ¢1y = (Oa ]-a 0)7

dS1 = ¢1z X ¢p1ydady = (0,0, 1)dzdy (unten)

¢2(l‘> ?/) = (Jj’ Y, 71'), ¢2I = (17 07 0)) ¢2y = (07 17 0)7

dS2 = (25 X paydady = (0,0, 1)dzdy (oben)

¢3(x7 Z) = (117, 07 Z)7 ¢3x = (1) 07 0)7 ¢3Z = (07 07 1)7

dSs = ¢z X P3,drdz = (0,1,0)dzdz (links)

(Z)4(Z', Z) = (.’L’, 17 2)7 ¢4Z = (17 07 0)7 ¢42 = (07 07 1)7

dSy = ¢ay X Pyrdrdz = (0,1,0)dzdz (rechts)

¢5(y7 Z) = (07 Y, Z)? ¢5y = (07 17 0)7 ¢5z = (07 07 1)7

dSs = ¢5y X ¢5.dydz = (1,0,0)dydz (hinten)

¢6(y7 Z) = (71', Y, Z), ¢6y = (07 17 0)7 ¢6z = (07 07 1)7

dSe = ¢ey X ¢e-dydz = (1,0,0)dydz (vorne)

—np =N2 = (0707 1)7 —Nn3 =Ny = (Oa 170)7 —nNg =Ne = (17070)
-Vorzeichen fiir unten, links und hinten, damit entsprechende Normalvek-
toren von Wiirfel weg zeigen.

fQ<UV>dS ZfdQ<v¢),1/i>dSi

<v(¢1),n1 >= 02+0cos (x)=0
v(p2),ne >= 72 + 7 cos?(z)
v(¢3),n3 >= 0sin(z)
v(¢p4),ng >= sin(z)
(¢5),TL5 >=0+ 22
(¢6),ne >= T + 2*

w1 w1 T
= Jog <v,v>dS = [ [(7?*+7 cos?(z))dzdy— [ [(0)dzdy+ [ [(sin(z))dzdz
00 00 00

T T 17 1r
—fdea;dz—i—ff T+ 2% dydz — [ [(2?)dydz
0.0 00

:%+7T3—0+27T—0+7r F0 T —op g 3T 3
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2.2

Energieniveaus erfiillen die Gleichung ¢ = “’72 + k(1 — cos(p)).

= w(p) = £/2(c — K+ rcos(p)) Mit ¢ = 25 = w(p) = £+/2(k + K cos(p)) Be-
trachtet: oberer Teil (+) (x-Achsensymmetrisch, also Winkel unten gleich)
Schnittpunkt mit der ¢-Achse bei 7, da w=0 wenn cos(¢) = —1

Taylor-Entwicklung von 1 + cos(z) an z¢ = m:
T(z) = 1+ cos(m) — sin(r)(z — 7) — § cos(m)(z — )% = J(z — 7)?

= wi(p) = \/26(3(p = m)?) = VE(p — 7)
W' (po) = iim w+(<Po)—;J+(<P0—€) — lim YEr—m—Ve(r—e—m) _ ek _ NG

= = =4/K
—0 e—0

3 3

= «a = arctan(y/k)

2.3

a) )\1:—1, /\2:2
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2.4

2.5

a) (lineare Gl. mit konst. Koeffizienten, inhomogen)

¢ .
Losung: z(t) = 0eM + Ofe)‘(t_s) sin(s)ds = etA_AS;\I;Ef)l_COS(t)

b) (linares Gl. mit var. Koeff., homogen)

t
Losung: x(t) = exp( [ sin(s)ds) - 1 = el—cos(t)
0

b
Zu zeigen: Vo € C([a,b],R) : ffgodm =0= f=0.

Angenommenf # 0. O.E. 3z € [a,b] : f(z9) >0
Dann 3¢ > 0 : B-(z0) C [a,b] und f(z) > 5 f(zo) > 0 fiir ||z — zo|| < €

b
Damit 0 = [ f(z)p(x)dz = [ f(x)p(x)dx > Lf(zo) [ o(z)dz = 3f(z0) >0
a Be(wo) Be(xo)
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