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1 [30 Punkte]

y; = —x1 und y2 = 5x9 — Ax; = —x; und Axs = 5xo

x1 und x5 sind die Eigenvektoren des Tensors A.

X; = €1 + ey und X9 = e; — ez — X3 - Xg = 0 (orthogonal)

Spektraltheorem A = ‘<x1><x1‘ +5l2lbel 916y (e | — 3ler)(ea] — 3les)(e1] + 2|es)(ey]
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D = A" — (—1)nbaltal 4 5eloital
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a) f' = g¥f; — w¥ = g wobei (¢¥) = ( 23 ) =
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b) M = m"|f;)(f;| = m;|f*)(f7] wobei m;; = gipem™ ge; und (m4;) = 3 9

2 [30 Punkte]

©[=

c) ey = cfy, Normierung : ey - ey = ¢*fy - fo = c?goa =1 = c=1/3
e, is orthogonal zu e, und auch f, — e; = df!
Normierung e1 -e; = d?g!t =1 s d=1—e; =fl =f; — (1/3)f,

(s71) = ( —11/3 1(/)3 >

3 [40 Punkte]

a) Ly =0, (20,) und L, = 9, ((2y — y*)9y) = (2y — 2)5‘5 2(y — 1)9,
Differentialgleichung : — 555 P(y) L, R(x) — 52z R(2) Ly P(y) — LR(x)P(y) = ER(z)P(y)
5 iy LoR(@) + 20+ 20°F = — 510, P(y)

Y

Da die Gleichung fiir beliebige  und y gilt, miissen die beiden Seite konstant sein.

Ry LaR(2) + 22 + 20°E = — 55 L,P(y) = Z

— 0, (220, R(2)) + 22R(z) + 22> ER(z) — ZR(z) = 0 und (2y — yQ)P”(y) —2(y—1)P'(y)+ ZP(y) =0

b) (2y —y?) Yopeon(n+o)(n+o— Dy o2 —2(y — 1) Do Un(n+ o)y mrel vz Do Uy =0
= YopcoUnl—(nto)(nto—1)=2(n+0)+Zly" 7+ 377 jun[2(n +o)(n+o—1)+2(n+ o)]y" ot =0
= YproUn[—(n+0)(n+o+1)+ Zy T+ 30 2uppa(n+o +1)%" 7 =0

Koeffizientenvergleich

y° ! Term : ugo? =0 — o = 0 weil ug # 0

Y"1t Term (n > 0): uy,[— (n +o)n+o+1)+Z] +2upi(n+o+1)2=0

_ (nt+o)(nto+1)— _ n(n+1)—Z
T Untl T T ointo )2 Zuy, = 2(nt1)Z Un
+1
¢) Wenn Z =2, up 1 = %un

up = —ug, ug = 0und u, =0 fir n >3 = Pr_a(y) = (—y + ug

Wenn Z =6, u,4+1 = %Un

up = —3ug, Us = —%ul = %uo, ug =0 und u,, =0 fiir n >4 — Pz_g(y) = ((3/2)y> — 3y + L)ug
d) Die Sturm-Liouville’schen Gestalt: 8, ((2y — y*)9,P(y)) +ZP(y) = 0 wobei Z der Eigenwert ist. w(y) = 1



