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1 Separationsansatz

(v + 35 + ) 2w 2) = (3 +9) @(.0.2)
Ansatz: ®(z,y,2) = 1(x)P2(y)P3(2).
Ganze Gleichung durch ® = &, ®,®3 dividieren:
1 o2 1
N [yﬁq)l} T3; [y 6y¢2} + ‘ITJ [52(1)3} =A+yt
®3 abspalten:
= [yaz @1} + % [y 6y(1)2:| —y? = —%S [Z£®3] + A= A(z,y) = A(2) = A = const.
—>‘1"3( )= (A—A)03(2).
Durch y dividieren, ®, abspalten:

@1 [ @1} = 5 - <§2 [ 26y¢2:| +y = B(x) = B(y) = B = const.

— L3, (z) = BP (2)
= 2 ®2(y) = (Ay +y° — By®) ®2(y)

2 Sturm-Liouville-Problem

a) ag(x) = e?*, a1(x) = —e™ 2%, ax(x) = —e 2%,
a1 (2)
p(x) = ef 2@ = exp (f = ,Qrdac) =exp ([ 1dz) = exp (z + ¢) = ée”

o(x) = p(a) 535y = Ce” =t = — ™.

Sturm-Liouville Form:
Sey(x) = 2 [p(x) 4] y(@) + q(@)y(z) = L [e" L] y(x) — e*y(z) = (e”y') — >
b) pla) = — 22 — —f e,

Sturm-Liouville Transformatlon'
= [T/ ds = [T\ Erds = [T etds=e" —e™ =" - () =Int.

ces

’ I
i(t) = =L [5e5x — Veerees (éez () ) ]

li /
— Ze% |:6€5I —Vce* (661 (%e’z(—l))) } = 56% |:6€51 — éer <,\/E) ]
— 5@1317 [Ee5$ _ 0] — eQm — tent — t2
Grenzen: t(0) = e~ = 0, t(b) = €’.
Liouvillesche Normalform:
Low(t) + [12 — N w(t) = 0 fiir t € [0, ).

Alternative:
H() = ememr = 7o H'(0) = =2 H'(2) = 725
Q) = JLoH = Vaer (— 17 — 4 20 H) = e (— b + e +e7) =2 = 12



3 Greensche Funktion

a) Lo = —4 +1 f(z) =2, Loy(x) = f(x).

Ansatz: G(z,2') = &= [ G(k)e===)dk

und §(x — ) = 217T fooo ’k(l ® )dk einsetzen in
L,G(x,2") =d(x — '),

( 12+1)G(:c ) =6z — '),

3o [ G) (=i 1) Pk = o [ e,
L [Z Gk) (K2 +1) etle=2Dgl = L [* eikle=al)gy,
Vergleich der Integranden:
Gk) (K2 +1)=1. — G(k)=
b)

Gla,2') =L [© £ qg,

27 J—oo k241
Pole liegen bei k = +i. Fiir « — 2’ > 0: Grofskreis oben schliefien (ik = i(Rek + iImk)

1
k241"

1 eik(asfa:/)

ik(z—a')
G(z,2") = 0(x — 2')2miResg ;5= - ﬁW

27 k241
'Lk(m z') 'Lk(m z')
= 0(x — 2’)2milimg—; (k — 1) 5= & =0 — 0(x' — x)2milimg——; (k + ) 5= =)
o (w—a’)
=0(x — 2 )i%——
=0(x —2')e—— (T 2
c)
Randbedingung: G(0,z’ > 0) =
Homogene Greensche Funktion {iber Ansatz:
G =G+ Ae @t 4 Be® ™%,
G(0,2" > 0) = &5 @ 4 Be=® = 0. (I)

G (z,2') =3 [6(:5 — e gz — e 4 (—1)8(a) — x)e" " 4 Oz — x)em_ml}

—Ae~m+e’ 4 Bemv,

G'(0,2' > 0) = te=% — Ae® + Be~* = 0. (II)

—0(2' — x)2miResg——;

— (2" — x)i%—;

z—a’

+0(2" — 1)

/
z—x

Aus (I) und (1I) folgt: A=0, B = _% , ,
G(z,2') = G — 3"~ o = f(x —a')e 7(171 Ly Oz — x)< s — %el—z/
e — ) enteme) — et
d)
Losung: y(m):fOOOG(x,x’)f(m’)dg:’:foldxle (=— m)2+f de' € 2_f0 . ,ez *
— e—m-l-z/ o + m:lm . etlm S

=l—ePT—e®+1+e > —¢

=2—e " —¢e".

= iRek — Imk: Fiir
Imk > 0 exponentiell gedampft). Fiir  — 2’ < 0: Grofskreis unten schlieflen — Vorzeichen.



