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2. Test - Losungen 18.1.2019

1 Rechenbeispiele [30 Punkte, 6 Punkte je Frage]

a) [y70(22% + o — 1)sin(ra)de = [;°6((2z — 1)(x + 1)) sin(rz)dz =

sin(mz) =1

1
4r+1 r=1/2

oder

t=22%+x—1 —>x:(\/8t+9—1)/4 (x> 0) dz = dt/\/8t+9

fooo 5(22% + x — 1) sin(rx)dz = fog/g t) sin(m(v/8t +9 — 1)/4)/\/875—}— 9dt = =
-7

b) [T f’ Jsinzdr = f(z)sinz|™_ f(x) coszdr = —f sin |x| cos zdx

w/2
= 2f0 sinz coszdr = —1
oder
f(#) = H(r/2 — x)H(x + m/2) sin |z
= fl(x) =—=0(r/2—x)H(x+7/2)sin x|+ H(7/2 —x)d(x +7/2) sin x|+ H(7 /2 — x)H(x +7/2)sgn(x) cos
=—0(r/2—x)+6(x+ 7r/2) + H(r/2 —x)H(z + 7r/2)sgn(m) CoS T
ffooo f(@)sinazdr = — [7_§(r/2—x)sinada+ [ §(x+m/2) sinada+ 7 H(m/2—x)H (z+7/2)sgn(x) cos  sin wdax

“1-14+ f—7'/l'/2 sgn(z) coswsinzdr = —2 + 2f0 cosxsinzdr = —1
)t*xQ/Z%xf\/ﬂ(x>O) — dx = dt/\/2t

[ ate " Pdx = [°(2t)2e V/2tdt = 2V/2 [;° 3/%etdt = 2v/20(5/2) = 2v2(3/2)['(3/2)

=2v2(3/2)(1/2)T'(1/2) = (3/2)V2r

d)t =sin?0 — dt = 2sinf cos 0df = 2(1 — t)*/2t'/2dg

[T sind 0do = [ 3/2(1/2)(1 — ) Y2=12de = (1/2) [} t(1 — )1 /2dt = (1/2)B(2,1/2)

=) (1/2)I'(2)I'(1/2)/1(5/2) = (1/2)/(3/4) = 2/3

O 2y H () = 0,% H(x) = oH(x) + 5 6(z) = vH(z)

2 s H () = OprH (x) = H(z) + w8(x) = H(x)
O3 ooy H(z) = 0, H () = 8(x)

2 Greensche Funktion [30 Punkte]

a) Ansatz : Gy(t,t') B ) (=1 gy

LGyt t') = 6(t — ) — ;ﬂ jjo( w? + m +2)Gr(w) et dw = L [% et gy
Vergleich der Integranden: (—w? + 2iw + 2)Gr(w) =1

- Gr(w) = 7w2+12iw+2 =- (w+17i)1(w717i)

Fourier-Transformation Gp(t,t') = 5= [*_e“(~t)G (w)dw = — 5= [77 %d

Integral mit dem Residuensatz
I et G (w)dw = limp o0 H(t — ') [fcl ¢t G (w)dw — [, €iw(t*t’)é1(w)dw}
—limp_eo H(t/ _ t) {§C2 eiw(tft/)él(w)dw _ fC'Q eiw(tft’)é'[(w)dw}

Im(w) Im(w)

NN
Re(w) Re(w)

R R

Im(w) Im(w)

R R

Re(w) Re(w)
L\




Im Limes B — 00 [4, et G (w)dw — 0 und Je, et G (w)dw — 0

Beide Pole sind im oberen Halbkreis. Das Integral fcz fiir ¢ < ¢ ist null.

Auf dem Halbkreis C1,

Gr(t,t') = o limp oo H(t —t') §, G (w)dw = — 5 limpyoo H(t — 1) §, W
= —iH(t—1t) (—%ei(_1+i)(t_t/) + lei(l"”‘)(t_t/)) = H(t —t")e = gin(t —t)

b) z(t) = [ Gr(t,t)H(t)dt' = [*_ H(t —t')e~ ¢ sin(t — ¢')H (')dt’

Wenn t <0, z(t <0) =0

dw

Wenn t>0,
f e~ (=) gin(t — t')dt! = f (el=D(—) _ o(=i=1)(t=t)) gy — L (_ k;f;”‘ _ keé;i{”f)
-1t (i 1>t , i)t N i1 :
- —% (=2 1 i)+ = 1) = —d (1= S ) - < (1))
=1 — e '(cost +sint)
2(0) =0
2'(t) = e !(cost +sint) — 2e~!(—sint + cost) = e~ 'sint — 2/(0) = 0.

3 Differentialgleichung [40 Punkte]

a) Suvd2®(u,v) + 3u?v10,®(u, v) + 6ud,®(u,v) + uv~/2d®(u,v) =0
Ansatz ®(u,v) = P(u)Q(v) :
SuvP(u)Q" (v) + 3uv~ P’ (u)Q(v) + 6uP(u)Q' (v) + uv~ 2 P(u)Q(v) =
xv/u : 802 P(u)Q" (v) + 3uP'(u)Q(v) + 6vP(u)Q ( )+ v 2P(u)Q(v) =
x1/(PQ) : 8v*Q" (v)/Q(v) + 3uP’(u)/P(u) + 60Q (v)/Q(v) + v'/* =
— 3uP'(u)/P(u) = —81}2Q”( )/Q(v) — 6vQ’(v)/Q(v) — v = Z (konstante)
3uP'(u) — ZP(u) = 0, 82Q" (v) + 6vQ'(v) + (Vv + 2)Q(v) = 0
b) v =22, Q(v) = y(= )—>8 —d”’B —ﬂa
0,Qv) = % 0,y(@), 2Q(v) = LD, (E () = (—50.y(x) + £O2u(a)) = —hrdsy(@) + £20%y(a)
) e T G e e e e e B e e
202/ (x) + 2 (2) + (2 + Z)y() = 0
¢) Wenn Z =0, 2zy" +y' +y=0
Ansatz : y = " a,z"
Yoo o2an(n+o)(n+o—1)z" 4 3% a,(n4 o)z T+ 30 Jana™tT =0
=3 p2ap(n+o)(n+o—1)z" L3 Ja,(n+o)a" T 43 a2t =0
Koeffizientenvergleich, 2°~! Term : 2ago (0 — 1) + ago = ago(20 — 1) = 0. Da ag # 0, 0 = 0,1/2
b) Koeffizientenvergleich
27T Term (n > 0) : 2a,(n+o0)(n+o—1)+ap(n+0)+an1=0— a, = —man,l
Wenn ¢ =0, a, = —man,l

ay = —ag, a2 = —3301 = 5300, 43 = — 3542 = —(3EEE 40s
_ n 1 _ n2" " '(n—1)! _ n_2m7! d _ 1) 2"
an = (=1)" s ) %0 = ()" Tt @0 = (=1)" 5ga=mynao ( oder = (=1)"Zya0
yi(z) =307 (—=1)" (Qn),aox =agy. (- 1)”@(\/2@2" = ag cos(v/2x)
Wenn o =1/2, a,, =

n(2n+1) On-1

— 1 _ 1 _ 1 _ 1 _ 1
a; = —71300, A2 = —55a1 = (1-2)-(3-5) @0, 43 = —3792 = ~([@23)@57) 00 T
_ n 1 _ n__ 2"n! _ n__ 2"
an = (=1) (123 n)(35 @t @ =(=1) nl2n+1)190 = (=1) @nr1120
Y (JJ) ZZO 0(—1)' (2n+1),a0$n 1/2 = a2~ 1/2 Zn 0( 1)nﬁ( /230)2”+1 — a02—1/2 sin( /233)

2
y(z) = Acos(v/2z) + Bsin(v/2z)



