m Polynome im Affenkasten

Polynome 3. Grades Parabeln  Panther

Dritten Grades
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1= Manipulate[Plot[-s x+rx~3, {x, -4, 4} , PlotRange » {-6, 6}],

{{r,3/16}, -8, 8}, {{s,7/4}, -3, 3}]

r M
J
S M
J
6 —
4L
Out[+]J= 2:
1 n n 1 n n n [ n n n 1 n n n 1
-4 -2 L 2 4
ok
al
6L
mf-1= Quit
Falll m=0
1= gIX]

n-1= {a, by r, s}

ouf-1= {a, b, r, s}

n-1= gL2al =.

nf-]= 8
Global' g
g[x_]:=rx’>-sx

mp= {h[al, h'[al, h[2a]}

our- {a®r-as, 3a’r-s, 8a’r-2as}

m-1= h[a] == -b; h'[a] ==0; h[2a] == b;
n-1= Solve[{h[a] == -b, h'[a] ==0, h[2a] == b}, {r, s}]
b 3b

Outf«]J= {{r‘» E‘, S > Z}}



Fall 2 m<>0
n-;= eins = h[a] ==ma-b
ouf-]- a®r-as=-b+am
= h'[x]

outf+]= -s+3rx?

nf-}= zwel =h'[a] =m

Outf+J= 3alr-s=m

m-1= h[2a]

ouf-- 8a°r-2as

m-j= drei =h[2a] ==2ma+b

ouf-- 8a°r-2as=b+2am
n/-1= Solve[{eins, zwei, drei}, {a, b, m}]
o= {{b->2a%r, m->3a%r-s}}

n-1= Solve[{eins, zwei, drei}, {a, b}]
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Tests fluir das Buch

nf-1= Quit

nep= PIX_] 1=t (x+3a) xr2

inf-}= P [X]
ou-J= t x? (3 a+ X)
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nfe]= £ = ——
outfe]= ——

n1= FIx_] t=p[x-al -b ; f[x]
b(-a+x)2(2a+x]

outf-]= —b + N
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nf-1= Collect [Expand [f[x]], X]
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Flachen

inf-1= PIX]
bx? (3a+x)
Outf[e]= —
2a3
bx? (3a+x)
m1= {a, b} = {2, 3}; Integrate[—3, {x, -3a, a}]
2a
{a, b} =.;
outf-]= 24
bx? (3a+x)
Inf-]:= Integrate[—, {x, -3a, 3}]
2a3
ouf-- 4ab
bx? (3a+x)
)= Integrate[ —————, x|
2a3
b (a x3 + ﬁ)
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outfe]p —————————
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Inf-]:= Integr‘ate[—B, {x, -3a, 0}]
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out[+]= ——
32
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Infe]:= —————
8 <6ab
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Out[s]= ——
16
b (a x3 + ’;—4)
1= Manipulate[Plot| > > {X, -10, 4}], {{a, 2}, -4, 4}, {{b, 3}, -3, 3}]
a
a M
J

outf+ = 40?
Parabeln

n-- a=0.1; b=100;
Plot[ax (x-b), {x, -b, 2b}, PlotRange - All,

PlotStyle - {Thickness[0.02], Color = Red} |

{a, b} =.
2000}

1500 |

outf J= 1000¢

500 -

-100 -50

ouf-7= {Null, Null}
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Pantherkafig

nf-1= Quit

nf-1= Expand[ (X +Pr) X (X-W) (X-w-r)]

ouf- = PPWX+PWX-r2x2-rwx?+w?x2-2wx3+x*

nf-1= Collect[%, X]

oup = (PPwarw?) X+ (-r2—rwew?) X2 -2wx? 4 x*

1= Manipulate[Plot[@.1 ((r’w+rw?) x+ (-r>-rw+w?) x* - 2wx? +x*),

{x, -8, 8}, PlotRange - {-3, 3}], {{r, 1.5}, -8, 8}, {{w, 2}, -2, 2}]
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ou-]= t |dx - + —
6 12

Bedingung fiir Symmetrie

1= gLwW]

W4
dw- —
12

ouf-]= t
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1, w . w
)= SIX_] t=t | — X" - —x"+ — X|; gS[X]
12 6 12

wix wx3 x4)

_ + —

12 6 12

ou-)= t

n[-}= Factor[%]

it (W-x) X (W +wx-x*)s
12

Polynome 4. Grades aufbauen

w= PIX_] = tx (x-w); pIX]

ouf-]= TX (-W+ X)

n-3= F[x_] := Integrate[p[x], x]; f[x]

wx?  x3
_ il

2 3

ou-]= t

t
nf-]= — X"2 (2x—3w) + td
6

dt+ltx2 (—3w+2x)
6

Dieses ist die allgemeine Form.

Verschieben Wendepunkt in den Ursprung

1 , x3 w
mop= td-—twxs + /. X->x+— // Expand
3 2
tw? 1, tx3
o= dt - —— - —tw x+
12 4 3

Wenn dieses punktsymmetrisch zum Ursprung sein soll, muss d passende gewahlt werden

tw? 1, tx3 w3
o= dt = —— == —tw X+ /.d-> —
12 4 3 12
1, t x3
outf-]= — — TW X+
4 3

Also: Punktsymmetrisch zu (%,0)

1, w3
- dt+ —tX (—3w+2x)/.d->—//Expand
6 12

tw? 1 , tx3
outf-]= —— — —twx°+
12 2 3




Dazu gehort das Polynom 4. Grades

tw? 1 , tx?
np- Integrate[ — - —twx + > X]
integriere 12 2 3
1., 1 , tx
ouf-= — twX- —twx+
12 6 12

. 1 3 1 3 x4
= Manipulate [Plot [ —twix-—twx3+
manipuliere stelle F&tion graphi§ch dar 12

3
{{t.v ;}J 0, 3]’: {{w, 2]‘: 0, 3]‘: {{m, 0'5}.' 0, 3}]
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2L

Inf+]:= x (x4 “2wxd +wd x)
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our- - —t (w3x—2wx3+x4)
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Veranderung dann als Scherung durch Addition von y=m x
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+mx, {x, -2, 5}, PlotRange - {-3, 7}],
Koordinatenbereich der Graph
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