Aufgabe 1

Xi X, X3 X4 X5
2 [-5] 1 0 0 4
3 1 0 1 0 11
1 2 0 0 1 7
1 1 0 0 0 0
/5 1] 15 0 0 4/5
3 1 0 1 0 11
1 2 0 0 1 7
1 1 0 0 0 0
/5 1 15 0 0 4/5
[17/5] 0 1/5 1 0 | 515
9/5 0 2/5 0 1 27/5
35 0 1/5 0 0 | —4/5
/5 1 15 0 0 4/5
[1] 0 /17 5117 0 3
9/5 0 2/5 0 1 27/5
355 0 1/5 0 0 | —4/5
0 1 317 217 0 2
1 0 1117 5117 0 3
0 0 517 917 1 0
0 0 417 3/17 0 1

alsox;=3;%=2undz=1
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Aufgabe 2

Quotientenregel
,_ (x+5)-e¥-a-e™-1 _((x+5-a-1)-e* _(ax+5a-1)-e*

(X+5)° (X+5)° (X+5)°

Waagrechte Tangente, d. h.
y’ =0, also
(ax+5a—-1)-e¥=0

da e® > 0 fiir alle x
ax+5a-1=0

ax=1->5a

Voraussetzung: a # 0

a .
X = Punkt mit waagrechter Tangente
a

Sonderfall: a =0

O0x=1-5-0

0 =1 Widerspruch!

also kein Punkt mit waagrechter Tangente vorhanden
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Aufgabe 3

Xy X5 X3 X4
2 [—1] 4 3 -2
8 -3 a 14 1
4 —1 4 8 5
-2 [1] —4 -3 2
8 -3 a 14 1
4 —1 4 8 5
-2 1 -4 -3 2
2 0 a—12 5 7
[2] 0 0 5 7
-2 1 —4 -3 2
2 0 a—12 5 7
[1] 0 0 5/2 7/2
0 1 —4 2 9
0 0 [a—12] 0 0
1 0 0 52 7/2
Voraussetzung: a # 12
0 1 4 2 9
0 0 [1] 0 0
1 0 0 52 7/2
0 1 0 2 9
0 0 1 0 0
1 0 0 52 7/2
also unendlich viele Losungen
Sonderfall: a =12
0 1 4 2 9
0 0 0 0 0
1 0 0 52 7/2
0 1 —4 2 9
1 0 0 52 7/2

also unendlich viele Losungen
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3 +
_|_
_|_
2
+
+
2 -2
((a-12)
+
4

Das Gleichungssystem hat fiir alle Werte von a unendlich viele Losungen.
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Aufgabe 4

Substitution g = 8 + sin X
dg

— =CO0S X

dx

dx = dg
COS X

Also

? ZIcosx-lng dg

COS X

= [Ing dg
= [1-Ing dg

Partielle Integration

1
=g-lng—jg-5dg

:g-]ng—jldg

=@ +sinx) - ((In(8 +sinx)—1)) +C
Also
2 =[@®+sinx)-((In(8 +sinx)— )2

=@+1)-((In8+1)— 1)~ (8+0) - ((In(8 + 0) — 1)
=9-((In(9) — 1)~ 8 - (In(8) — 1)
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Aufgabe 5

2

= =2(xx-3)"
3 (X—3)

y=

Ermittlung aller Ableitungen

y o =21 (x-3)7

y’  =2-(-1(2) (x=3)7

y” =21 (2)-(-3)- (x-3)"

USW.

YO =2 (D () () (R (=3
=2 (=D kt - (x=3)*"

Einsetzen der Stelle X, = 4
fO@)=2- 1D k- (@4-3)*"
=7. (_1)k k! - l—k—l

=2 (1) k!
Taylorreihe
=2 (1) k!
y =yrtlk k,) (x=4)"
k=0 .

= iz-(—l)k (X —4)
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