
Numerische Mathematik 1 - Blatt 3 - Hanno Rein Seite 1 von 2

Aufgabe 9

a)

p(x) =
n∑

i=0

yili(x)

= −1 · (x + 1)(x− 0)(x− 1)
(−2 + 1)(−2− 0)(−2− 1)

+ 1 · (x + 2)(x + 1)(x− 1)
(0 + 2)(0 + 1)(0− 1)

+ 8 · (x + 2)(x + 1)(x− 0)
(1 + 2)(1 + 1)(1− 0)

= 1 + 3x + 3x2 + x3

b)

y[x0] = −1
δy[x0, x1] = 1

δ2y[x0, x1, x2] = 0
δ3y[x0, x1, x2, x3] = 1

⇒ p(x) = 1 + 3x + 3x2 + x3

c)

δ4y[x0, ..., x4] = 0
p4(x) = p(x)

δ5y[x0, ..., x5] = − 49
360

p5(x) = 1 +
221
90

x +
121
72

x3 + 3 x2 − 49
360

x5

Aufgabe 10

y[t] = f(t)

δy[t, t + h/2] =
f(t + h/2)− f(t)

h/2

δ2y[t, t + h/2, t + h] = 2
−2 f(t + h/2) + f(t) + f(t + h)

h2

⇒ p(x) = f(t) + (x− t)
(

2
f(t + h/2)− f(t)

h
+ (x− t− h/2)2

−2 f(t + h/2) + f(t) + f(t + h)
h2

)
= f(t) + (x− t)

4f(t + h/2)− 3f(t)− f(t + h)
h

+ (x− t)2
−4f(t + h/2) + 2f(t) + 2f(t + h)

h2

∫ t+h

t

p(x)dx =
∫ h

0

f(t) + x
4f(t + h/2)− 3f(t)− f(t + h)

h
+ x2−4f(t + h/2) + 2f(t) + 2f(t + h)

h2
dx

=
[
xf(t) +

1
2
x2 4f(t + h/2)− 3f(t)− f(t + h)

h
+

1
3
x3−4f(t + h/2) + 2f(t) + 2f(t + h)

h2

]h

0

= hf(t) +
1
2
h (4f(t + h/2)− 3f(t)− f(t + h)) +

1
3
h (−4f(t + h/2) + 2f(t) + 2f(t + h))

=
h

6
(f(t) + 4f(t + h/2) + f(t + h))
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Aufgabe 11

p(x) = a0 + a1x + a2x
2 + a3x

3 + ... + anxn

= b0 − x0b1 + x(b1 − x0b2 + x(b2 − x0b3 + x(...(bn))))
= b0 + (x− x0) (b1 + b2x + b3x

2 + ... + bnxn−1)︸ ︷︷ ︸
=q(x)

p′(x) = (b0 + (x− x0)q(x))′

= q(x) + (x− x0)q′(x)
⇒ p′(x0) = q(x0)

Aufgabe 12

Es gilt:

f(x) = pn(x) + (x− x0) · ... · (x− xn)
f (n+1)(ξ)
(n + 1)!

= f(x0) + (x− x0) · δf [x0, x1] + ... + (x− x0) · ... · (x− xn−1)δnf [x0, ..., xn]

+(x− x0) · ... · (x− xn)
f (n+1)(ξ)
(n + 1)!

Sei x = x0 + h. Im Grenzfall xi → x0 gilt:

f(x0 + h) = f(x0) + (x0 + h− x0) · δf [x0, x1]︸ ︷︷ ︸
=h·f ′(x0)

+... + (x0 + h− x0) · ... · (x0 + h− x0)δnf [x0, ..., xn]︸ ︷︷ ︸
=hn· fn(x0)

n!

+(x− x0) · ... · (x− xn)︸ ︷︷ ︸
=hn+1

f (n+1)(ξ)
(n + 1)!

=
n∑

k=0

hk fk(x0)
k!

+ hn+1 f (n+1)(ξ)
(n + 1)!


