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Losungen Training ganzrationale Funktionen VIl

Ausfuhrliche Losungen:

Al | Ausfihrliche Losung

grad 3, punktsymmetrisch durch 1 3
f(X) := —-X" + —-X
P,(213) P,(-3]|-2)
Wegen der Punktsymmetrie hat die i
Funktionsgleichung nur ungerade 3+
Exponenten. ot
Ansatz: f(x) = agx® +a;x \ 1T
P(213) =f(2)=8a;+2a,=3 4372 1/o 1 2 '3\'4
a a4 -30a; =5 -3
2 8 |3 |3 1 —4-
3 27|22 |.2 T8
6 24 |9 6a, + 24a; =9
-6 54| -4 I+l < 6a,-4=9
6 24 |9 13
0 -30| 5 6
f(x)= BEVNECN
6 6

A2 | Ausfihrliche Losung

grad 3, Nullstellen Xy = -8/ X, = -1, X3 =2
Punkt P(-2|2)

Ansatz uber Linearfaktoren

f(X)=ag (X=X (X=X, ) (%x=X3)

f(x)=az(x+8)(x+1)(x-2)

Punktprobe :

f(-2)=2<a3(-2+3)(-2+1)(-2-2)=2

1

f(x) =5 (x+3)(x+1)(x~2)

_ 12y 3
2 2
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A3

Ausflhrliche Lésung

grad 3, Nullstellen x,,, =0; X3 =2;
Punkt P(1]5)

Ansatz Uber Linearfaktoren
f(x)=asx*(x—X;)

f(x)=agx*(x-2)

Punktprobe :
f()=5ay-1°(1-2)=5

& -a3=5<a;=-5
f(x)=-5x%(x~-2)=-5x>+10x’

f(x) == —5-x3 + 10-x2

A4

Ausfiuhrliche Lésung

grad 3, Nullstellen x;,, = 27 x3=1
Punkt P(2]4)

Ansatz Uber Linearfaktoren

F(X) = ag (X =Xy ) AX = X3)

f(x) = ag (x+2)7(x-1)

Punktprobe :
f(2) =4 ag:(2+2)°(2-1)

4

BlR

f(x) =%(x+2)2(x—1)

N N
4 4
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A5 | Ausfihrliche Losung

grad 3, Nullstellen x;,,,3 =3
Punkt P(-18)

Ansatz Uber Linearfaktoren
3
f (X) =4a3 (X - X1/2/3)

f(x)=a, (x—3)2

Punktprobe :
f(-1)=8 < a,-(-1-3)° =8

f(x) === (x-3)°

= —%x3 P AL

8
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A6

Ausfiuhrliche Lésung

grad 4, achsensymmetrisch
P (112);P,(2]-1);P5(-3|-2)

Wegen der Achsensymmetrie hat die f(x) = 1 p. 32,1
Funktionsgleichung nur gerade 10 2 >
Exponenten. AT
Ansatz: f(x) = a,x* +a,x* +a, 2:
P,(2]-1) = f(2)=16a, +4a, +1a, = -1 Lywrm: _‘_11__0 G By
P,(-3|-2) = f(-3) =81a, +9a, + 13, = -2 5
a, a, a, -3+
1 1 1| 2 4
1 4 16| -1 -1
1 9 81| -2 I-I Say=—['5c=a, =—
0O 3 15| -3 |:3 Da 5010 5
0O 8 80| -4 |:8 27100 10 10
1 1 1 2 15 3
SajEr—"=—=
0O 1 5 -1 10 2
0 1 10[-22 - agta, +a, =2
1 1 1] 2 La-2 1 20,15 1
0O 1 5| -1 2 10 10 10 10
34 17
0 0 5|12 a =% _20
710 5
f(x)= L 3, 17
10 2 5
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A7 |Ausfihrliche Losung
grad 4, Nullstellen X;,,,3 =-2; X, =2 1 4 4 3 16 16
f(x) =—X ——X + X+ —
Punkt P(1]3) 9 9
- 4__
Ansatz Uber Linearfaktoren 3+
3 i
1:()():""4@(_)(1/2/3) (X_X4) 2

f(x)=a, (x+2)° (x-2)

Punktprobe :
f(1)=3 < a,(1+2)°(1-2) =3

<:>—27a4=3<:>a4:—é
f(x) === (x+2)° (x-2)

= —éx"’ _4,3,16,,16
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A8 | Ausfihrliche Losung

grad 4, durch den Ursprung (a, = 0) 1 4 13 10 2 9

f(xX) ==X —=X ——X +—X
P1(1|1);Pz(—1|—3);P3(3|—1);P4(—3|—1) 9 4 9 4
Ansatz: f(x) = a,x* +asx® +a,x* +ax
P(111) :f(1})=1a,+laz+1a, +1a =1
1 1 1 1|1
-1 1 -1 1 |-3 +1
3 9 27 81 |-1 IlI-3:1
-3 9 27 81 |-1 IV+3:-l
1 1 1 1 |1 1
0 2 0 2 |-2 1443,/=16 = 2, =
0O 6 24 78 |4 -3l 244, +72a, = 2
0 12 24 84 | 2 V-6l

7 18
1 1 1 1|1 @A+ =S8 =
0 2 0 2 |-2 2a,+2a, =2
0 0 24 722 > 18 10
0 0 -24 72|14 W+ e Yt Ty
0 2 0 2. |2 10 1 1 1 9
0 0 24 722 CUTg Ty T ATy
0 0 0 14416 f(x)=LxtLya 10,2, 9,
9" 4 9 4
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A9 | Ausfihrliche Losung

grad 4, Nullstellen
X =-3;X,=-1;X3=2;%X,=5

Punkt P(1]2)

Ansatz Uber Linearfaktoren

f(X)=a, (X=X (X=X, ) (X=X3) (X —Xg4)
f(x)=a,(x+3)(x+1)(x-2)(x-5)
Punktprobe :

f(1)=2

< ay, (1+ 3)(1+ 1)(1— 2)(1— 5)

2

| -

o329, =2ca, =

1
(X+3)(X+1)( 2)(x~5)

f(x)=
_ 1 4_3X3_EX2 P55

16 16 16 16 8

»

1
f(X) = —x* -
(X)=16%""15

15 , 19 15
—X

+—X
16 16 8

Al10

Ausfihrliche Lésung

grad 4, Nullstellen

Xy2 = -3, X34 =2; P(1]4)
Ansatz Uber Linearfaktoren
f(x)=a,(x- X1/2)2 (X=%3/4)
f(x)=a, (x+3)2 (x—2)2
Punktprobe :

f(1)=4 = aj(1+3)°(1+2)° =4

2

1

f(x) =5 (*3) (x2F

N NI S W
4 2 4
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