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Kubische Polynomfunktion

L

B Dokumentnummer: DX1002

?(%173) g(x,y):=y=a*x**3+b*x**2+c*x+d;r:rhs(g(x,y));f:r;
(%073) g(x,y):=y=ax3+bx2+cx+d
(%074) ax’+bx’+cx+d

(%075) ax3+bx2+cx+d

e

A=(4,0)
B=(3,0)
C=(7,0)
. D={-1.21,482) |

4 Punkte bestimmen (" B=(3,0)
eine | c=@0
i D=(-1.21,4.82)
PolynoGn:aft:l:I;tmn 3. | e-Ganasn

C=(7,0)

D=(1.21,482) |

E=(521,-182) |
L F=(2,1.5) |

L

. Teilaufgabe 1

e

A=(4,0)

B=(3,0)

C=(7,0)
D=(-1.21,4.82)

7 (%i76) A:[-4,0];B:[3,0];C:[7,0];D:[-1.21,4.82];
 (%076) [-4,0]

(%077) [3,0]

(%078) [7,0]

(%079) [-1.21, 4.82 ]
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%i80) g1:g(A[1],A[2]);92:g(B[1],B[2]);23:8(C[1],C[2]);84:g(D[1],D[2]);
%080) 0=d-4c+16b-64a

%081) 0=d+3c+9b+27a

%082) 0=d+7c+49b+343a

&
(%080)
(%081)
(%082)
(%083) 4.82=d-1.21c+1.4641 b - 1.771561 a

7(%1‘84) l:solve([g1,982,83,g4],[a,b,c,d]),numer;

rat: replaced 4.82 by 241/50 = 4.82

rat: replaced 1.771561 by 10702/6041 = 1.771560999834465
rat: replaced -1.4641 by -14641/10000 = -1.4641

rat: replaced 1.21 by 121/100 = 1.21
(%084) [[a=0.049982454810201, b = -
| 4.198526204056908 ] |

0.29989472886121, ¢ = - 0.94966664139382 , d =

7 (%i85) f1:f,L;
(%085) 0.049982454810201 X - 0.29989472886121 X - 0.94966664139382 x +
| 4.198526204056908

“(%i86) wxplot2d([f1], [x,-5,10])%
16
14 f

12
18

(%t86)

18

L¥x"3-8,29989472886121%x"2-0, 949666641 39382

e

7Anmerkung: A,B und C sind Nullstellen, D ist ein Extremwert (Maximum)
4

B Die Funktion

7 (%i111) f1;

(%0111) 0.049982454810201 x> -0.29989472886121 x - - 0.94966664139382 x +
 4.198526204056908
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L

e

e
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B Die Nullstellen

%1112) A;B;C;
%0112) [-4,0]
%0113) [3,0]

o
(
(
 (%0114) [7,0]

?(%1116) l:realroots(f1),numer;
_ (k0116) [ x =-3.999999970197678 , x = 3.000000029802322 , x = 6.999999910593033 ]

| Der Extremwert

7 (%i117) D;
 (%0117) [-1.21, 4.82]

7 (%i118) ab:diff(f1,x);

(%0118) 0.1499473644306 x” - 0.59978945772242 x - 0.94966664139382

?(%1121) l:realroots(ab=0),numer /* es gibt zwei Extremwerte */;
_ (%0121) [ x =-1.214550226926804 , x = 5.214550226926804 ]

. Teilaufgabe 2

B=(3,0)
C=(7,0)
D=(-1.21,4.82)
E=(521,-1.82)

(%187 ) B:[3,0];C:[7,0];D:[-1.21,4.82];E:[5.21,-1.82];

(%087) [3,0]

(%088) [7,0]

(%089) [-1.21,4.82]

_ (%090) [5.21,-1.82]

(%191 ) ¢1:9(B[1],B[2]);82:9(C[1],C[2]);93:8(D[1],D[2]);g4:9(E[1],E[2]);
(%091) 0=d+3c+9b+27a

(%092) 0=d+7c+49b+343a

(%093) 4.82=d-1.21c+1.4641b - 1.771561 a

- (

)
) 0
)
%094) -1.82=d+5.21c+27.1441 b + 141.420761 a
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?(%195) l:solve([g1,982,93,g4],[a,b,c,d]),numer;
rat: replaced 4.82 by 241/50 = 4.82

rat: replaced 1.21 by 121/100 = 1.21
rat: replaced -1.82 by -91/50 = -1.82

rat: replaced -5.21 by -521/100 = -5.21
| 4.197472917344038] ]

7 (%196) f2:f,1;

. 4.197472917344038

“(%197) wxplot2d([f2], [x,-5,101)%

rat: replaced 1.771561 by 10702/6041 = 1.771560999834465
rat: replaced -1.4641 by -14641/10000 = -1.4641

rat: replaced -141.420761 by -178473/1262 = -141.420760697306
rat: replaced -27.1441 by -49918/1839 = -27.1441000543774

(%6095) [ [ a=0.049941003148931, b = - 0.29953036875864 , c = - 0.95003556117913 , d =

(7%6096) 0.049941003148931 x> - 0.29953036875864 x - - 0.95003556117913 x +

16
14
12
18

(%t97)

L¥x"3-08,29953036875864%x"~2-0,95003556117913

e

. Teilaufgabe 3

L

C=(7,0)
D ={-1.21, 4.82)
E=(5.21,-1.82)
F=(2,1.5)

18
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7 (%i98) C:[7,0];D:[-1.21,4.82];E:[5.21,-1.82];F:[2,1.5];
- (%098) [7,0]

(%099) [-1.21, 4.82 ]

(%0100) [5.21,-1.82]

(%0101) [2,1.5]

?(%1102) g1:g(C[1],C[2]);92:¢(D[1],D[2]);g3:g(E[1],E[2]);84:8(F[1],F[2]);
(%0102) 0=d+7c+49b+343a
(%0103) 4.82=d-1.21c+1.4641b-1.771561a
(%0104) -1.82=d +5.21 c+27.1441 b + 141.420761 a
(%0105) 1.5=d+2c+4b+8a

N~ N S S

7(%1‘106) l:solve([g1,982,93,g4],[a,b,c,d]),numer;
rat: replaced 4.82 by 241/50 = 4.82
rat: replaced 1.771561 by 10702/6041 = 1.771560999834465
rat: replaced -1.4641 by -14641/10000 = -1.4641
rat: replaced 1.21 by 121/100 = 1.21
rat: replaced -1.82 by -91/50 = -1.82
rat: replaced -141.420761 by -178473/1262 = -141.420760697306
rat: replaced -27.1441 by -49918/1839 = -27.1441000543774
rat: replaced -5.21 by -521/100 = -5.21
rat: replaced 1.5 by 3/2 = 1.5
(%0106) [ [ a=0.049964132870658 , b = - 0.29978479569946 , ¢ = - 0.94953374103901, d =
4.1984936019105771] ]

7 (%i107) 3:f,;
(%0107) 0.049964132870658 x° - 0.29978479569946 X - 0.94953374103901 x +
| 4.198493601910577
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“(%i108) wxplot2d([f3], [x,-5,10])$
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(%t108)
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3#x"3-08,29978479569946%x"~2-0, 94953374103901

e

_ Alle Ergebnisse stimmen uberein, wie die folgende Grafik zeigt

“(%1109) wxplot2d([f1,2,f3], [x,-5,10])$

16 T T T T T T T
H"3-0,[29989472886121 %" 2-0,94966664139382%x+4,198526204056908 ——

x"3H8.,29953036875864%x"2-0, 9500355611791 3%x+4,197472917344838 —— |
#"3-0.P0978479569946%x"2-0, 9495337410390 1 xx+4.198493601910577 —— |
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