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Wie moglicherweise aus der Schulmathematik bekannt ist, genlgen
Kegelschnitte folgenden algebraischen Darstellungen :
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Parabel : y = px°
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Drehung der Ellipse und der Hyperbel
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% vl Acos?(g+Csin’(¢) [A—C|sin(¢p)cos|g)

[A—C]Jsin(q)cos(p) Asin? q+Ccos?(q)
lA B] _ | Acos®¢+Csin(q) (A—CJsin(pjcos(q)
B C| " |[A-CJsin(g|cos(q] Asin®q+Ccos? g
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_ _[KX+EY _
x y)\E>—<+6y - 1=0

AX* + 2BXy + Cy° — 1 =0

Gleichung der gedrehten Ellipse/Hyperbel
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Gegeben sei nun umgekehrt eine Gleichung 2. Ordnung der Form
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Wir zeigen, dass die Losungsmenge eine gedrehte Ellipse/Hyperbel ist,
indem wir deren Koeffizienten A , C und den zugehorigen Drehwinkel ¢
berechnen.
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Ax° + 2Bxy + Cy" =1 =0 mit A .,B.C = —
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Notwendig muss gelten :

Acos®(q|+Csin’(p] = A = [A—C)[cos?¢)—sin*(¢)] = A-C
Asin’(q|+Ccos’(p) = C |A—CJcos(2¢) = A-C
|A—C|sin(g)cos(q| = B =  [(A-CJsin(2¢) = 2B
_ 2B
MH@@)— A C
2B
t 2 - = =
an(2 | ==
_ A —Csin’
Acos’(g)+Csin®(qp) = A > A= oS ¢ C.Sln @
cos’(p)—sin* (g
os”(@)—Asin’(g|
A Si 2 2 - C C —
sin“(g|+Ccos”(p) = C = cos (cp)—Sin4(cp)
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A A cos’(p)—Csin®(g)
cos’(p)—sin*(q)

oo Ccos’(q|—Asin®(g)
cos” (¢|—sin®|¢)

A - chosz(cp)—isinz(cp)

—F(COS4(cp)—Sin4(cp))

c _ 620082(@)—K8in2(cp)

—F(COS4(cp)—Sin4(cp))
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Determinantenbedingung fur die Ellipse und die Hyperbel :

A 0][x A Blx) =
— 1 =0 = = F =0

x y)lo C](y) X y)[B C](y/ )

L A 0] _ > 0 fiir Elipse |
Det|M] = Deth C] = AC [< 0 fir Hyperbel

f\ § B2 A B B2 —1
Det_ﬁ gl = F Det!B c] = F Det([D][M][D] )
Det|2 2| = F Det[D]Det/M|Det[D]”

-B C-
Det|® Bl = F2. 1 .Det[M] -1

-B C-

A B| = > 0 fur Ellipse
Det[B C] = F* Det|M] [< 0 fir Hyperbel}
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Drehung der Parabel
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[DHMHD]_1 _ -Zio:(q)) —Sin(CP)--—p O]-_CO§((p) sin (@)
 sin(g) cos(g| || O Of|—sin(p) cos(gp)

D|M][D]" = Z(i):(cp) —Sin(@) || —pcos|(q) —pSin(CP)]
 sinjg)  cos(g ]| 0 0

4 _ | —pcos’¢]  —psing|cos(g)
—psin(@)cos () —pSinz(CP)

0 1][ cos (| sin(¢

—Sin(¢p) COS() - [_Sm(q)) COS(CP)]

" .
o —p COS” () —PSIN{@Q|COS(P] [ X o
(x y)[_psm((p)cos((p) —pSinz(cp) (y) + [ Sin(@) COS((P)}(
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| -—pcos’i@)  —psinip)cos(g) (x) . (

X 2| + |=sinjp) cos

( Y)[—psin(cp)COS(cp) —psin“(q] |\Y —sinie @l
lA B] _ | —pcos’i¢)  —psin(g|cos(q)
B C —psin(pjcos(p)  —psin’(qp)

x g g](’;) + | =sing) COS((M]();) =0

(X V) é::gﬂ — sin(@p|X + cos(p)y = 0 | v #0

Ax® + 2BXy + Cy* + DX + Ey = 0| , A=vA B=vB

Gleichung der gedrehten Parabel
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Determinantenbedingung fur die Parabel :

x y)[M](g) + [0 1](§) = 0] |[x v)§ 3]@ +[D EJ(
Det|M] = Detl_op 8- -0
Det_';‘ g = v’ Det_g g = Vv° Det([DHMHD]_1)
pet| A Bl = 2 Det|D|Det[M|Det[D] "

.B C.
DetE E = v° 1 -Det/M] -1

.B C.
Det[g (B:] = v° -Det/M| = 0
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Berechnung des Drehwinkels und des Parameters der Parabel

_ & B][x x| D _ -
(X Y)_ﬁ C_(y) + D E](y) =0 , E = tan (o) ¢ =
_ _[& Bl(x X sin (o)

* s C.(y) . }(y) : >

- A Bl[x| ., < x|

X Y)_g C_(y) + [—sin(g cosm](y) =0

lA B] _ | -—pcos’ig  —psin(g)cos(g)

B C|]  |-psingcosip)  —psin’(q)

—pcos’(p] = A = —p = A+C

—psin®j¢) = C p = —(A+C|
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