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Apollonius von Perge (262 v. Chr. - 190 v. Chr.)
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Apollonius von Perge (262 v. Chr. - 190 v. Chr.)
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Apollonius von Perge (262 v. Chr. - 190 v. Chr.)
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Die LOsung von Viete

1y3)
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Die LOsung von Viete
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Die LOsung von Viete

K2 4y? = (r )2
2+ (y —v2)?

(r+12)?
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Die LOsung von Viete

K2 y? = (r )
)y —v2)t = (1)
(x —x3)2+(y —ys)? = (r +r3)?
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Die LOsung von Viete

x?+y? = (r+n)?
(x=x2)2+(y—y2)® = (r+r)?
(x=x3)?+(y—y3)® = (r+r3)’
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Die LOsung von Viete

x2+y? = (r+r1)2
(x—%2)?+(y —y2)® = (r+r)?
(x—x3)?+(y —y3)® = (r+rs)?

X24+y? = rP+42rr4rf
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Die LOsung von Viete

x2+y? = (r+n)?
(x=%)’+(y—v2)> = (r+r)’
(x—x3)*+(y —vys)® = (r+rs)?
x?2+y? = rP42rr+rf
x2—2x2x—|—x22—|—y2—2y2y—|—y22 = r2+2rr2+r22
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Die LOsung von Viete

X2y? = (rn)

(x=%)’+(y—v2)> = (r+r)’

(x—x3)*+(y —vys)® = (r+rs)?
x?2+y? = rP42rr+rf
x2—2x2x—|—x22—|—y2—2y2y—|—y22 = r2+2rr2+r22
X2 —2XaX + X5 +y2 —2ysy +yZ = rP42rrgtrd
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Die LOsung von Viete

x24y? = (r4n)
(x=%)’+(y—v2)> = (r+r)’
(x—x3)*+(y —vys)® = (r+rs)?
x24y? = rP42rr+r?
X2 —2XoX +X3 +y2 —2y,y +yZ = rP42rr il
X2 —2XaX + X5 +y? —2ysy +yZ = rP42rrgtrd
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Die LOsung von Viete

x> +y? = (r+n)
(x—%2)?+(y —y2)® = (r+r)?
(x=x3)?+(y—y3)® = (r+r3)’
x24y? = rP42rr 412
X2 —2%X + X5 +y° —2y2y +y; = 42413
X2 —2XgX +X5 +y° —2ysy +y; = r’ 42341}
2X2X—X22+2y2y—y22 = 2r(f1—f2)+r12—ré2
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Die LOsung von Viete

x2+y2 — (r+r1)2
(x—%2)?+(y —y2)® = (r+r)?
(x=x3)?+(y—y3)® = (r+r3)’
x24y? = rP42rr 412
X2 —2%X + X5 +y° —2y2y +y; = 42413
X2 —2XgX +X5 +y° —2ysy +y; = r’ 42341}
2X2X—X22+2y2y—y22 = 2r(f1—f2)+r12—ré2
2X3X — X3 +2ysy —yz = 2r(rp—r3)+ri—rZ
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Die LOsung von Viete

x2+y2 — (r+r1)2
(x—%2)?+(y —y2)® = (r+r)?
(x=x3)?+(y—y3)® = (r+r3)’
x2+y? = ri4orr +r?
X2 —2%X + X5 +y° —2y2y +y; = 42413
X2 —2XgX +X5 +y° —2ysy +y; = r’ 42341}
2X2X—X22+2y2y—y22 = 2r(f1—f2)+r12—ré2
2X3X — X3 +2ysy —yz = 2r(rp—r3)+ri—rZ
1 2 2 2 2
XoX +Y2y = r(rl—r2)+5(r1—r2+x2+y2)
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Die LOsung von Viete

x2+y2 — (r+r1)2
(x—%2)?+(y —y2)® = (r+r)?
(x=x3)?+(y—y3)® = (r+r3)’
x24y? = rP42rr 412
X2 —2%X + X5 +y° —2y2y +y; = 42413
X2 —2XgX +X5 +y° —2ysy +y; = r’ 42341}
2X2X—X22+2y2y—y22 = 2r(f1—f2)+r12—ré2
2X3X — X3 +2ysy —yz = 2r(rp—r3)+ri—rZ
1 2 2 2 2
XoX +Yy2y = r(rl—r2)+5(r1—r2+x2+y2)
1
X3X+yzy = r(rl—r3)+5(r12—r§+x§+y32)

Elmar Sch 6mer Noli turbare circulos meos! - Packalgorithmen fiir Kreise



Die LOsung von Viete

1
XoX +Y2y = r(rl—r2)+5(rf—r22+x22+y22)

1
X3X +y3y = r(rl—r3)+§(rf—r§+x32+y32)
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Die LOsung von Viete

1
XoX +Y2y = r(rl—r2)+5(rf—r22+x22+y22)
1
X3X+ysy = r(rl—r3)+§(rf—r§+x32+y32)
X2X+Yy2y = d
X3X +ysy = d3
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Die LOsung von Viete

1
XoX +Y2y = r(rl—r2)+5(rf—r22+x22+y22)

1
X3X +y3y = r(rl—r3)+§(rf—r§+x32+y32)

X2X+Yy2y = d
X3X +ysy = d3

X:dz)’3—d3YZ :des—Xsdz
X2Y3 —X3Y2 X2Y3 —X3Y2
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Die LOsung von Viete

1

XoX +Y2y = r(rl—r2)+5(rf—r22+x22+y22)
1

X3X +y3y = r(rl—r3)+§(rf—r§+x32+y32)

X2X+Yy2y = d
X3X +ysy = d3

X:dz)’3—d3YZ :des—Xsdz
X2Y3 —X3Y2 X2Y3 —X3Y2

x2+y? = rPyorn +r?
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Die LOsung von Viete

1
XoX +Y2y = r(rl—r2)+5(rf—r22+x22+y22)

1
X3X +y3y = r(rl—r3)+§(rf—r§+x32+y32)

X2X+Yy2y = d
X3X +ysy = d3

X:dz)’3—d3YZ :des—Xsdz
X2Y3 —X3Y2 X2Y3 —X3Y2

x24y? = rP42rr+rf

— ar?4+Br+y = 0
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Kleinster einschlielRender Kreis fur Kreise
s

R = o
Fur alle Tripel (i,j, k) miti <j <k :
A = Apollonius Kreis fiir die Kreise i,j, k
Wenn alle Kreise in A enthalten
Wenn radius(A) < R
R = radius(A)
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Kleinster einschlielRender Kreis fur Kreise
s

R = o
Fur alle Tripel (i,j, k) miti <j <k :
A = Apollonius Kreis fiir die Kreise i,j, k
Wenn alle Kreise in A enthalten
Wenn radius(A) < R
R = radius(A)
Fur alle Paare (i,j) miti <j:
A = Apollonius Kreis fur die Kreise i,
Wenn alle Kreise in A enthalten
Wenn radius(A) < R
R = radius(A)
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Kreispackungen



Kontaktsimulation
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Kontaktsimulation
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Kontaktsimulation

dij = /(X —%)%+ (i —¥j)?

dj >ri+r, = keine Kollision
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Kontaktsimulation
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Kontaktsimulation

dj <ri+r, = Kollision

r'+r'7d“ Xi —Xi
Ay = WK Ay

Ay, = ntn—di iy _ —Ay;
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Kontaktsimulation
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Kontaktsimulation
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Kontaktsimulation
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Ein einfacher Algorithmus zur Kontaktsimulation

Fir alle Kreise i:

X =X, Y =VYi

Fur alle Paare (i,j) miti <j:
Wenn dij <rj +1;
X =% +Ax, Yy =y +Ay
X =x +AX, X =y +Ay

Fir alle Kreise i:

Xj = Xi/) Yi = yi,
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Beste Packung fir 50 Kreise
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Kofferraumausliterung

Thema: Automatische Bestimmung des Kofferraumvolumens nach DIN
70020 und SAE J1100

Methoden: Kombinatorische graphtheoretische Algorithmen, Monte-Carlo
Simulation, Kontaktsimulation

Kooperationspartner: Abt. Gesamtfahrzeug Konstruktion, DaimlerChrysler
AG in Sindelfingen
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