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Gegeben sei das Dreieck AABC in der komplexen Zahlenebene
Ecktransversalen, welche die Gegenseite jeweils im Verhaltnis s : (1—s) |
u:(1-ul mit s, t,u e R teilen.

A B
S-B = s|C-B| = sa
T-C = t(A-C) = tb
U-A = ulB-A] = uc
Man berechne den Flacheninhalt des Dreiecks ADEF !
Berechnung des Punktes D :
AS c+as)z — (c+as)z = (c+as]A — [c+as|A
cu b+cu)z — (b+cu)z = (b+cu)C — (b+cu|C
D - ([c+as)A — (c+a]As|(b+cu] — (c+as)((b+cu]C — (b+culC]|
~ [c+as|(b+cu) — [c+as|(b+cu)

Nenner N von D

N = (c+as|(b+cu)] — (c+as)(b+cu]

= Cb + cel + abs + acsu — cb —_c€U — abs — acsu

= b — cb — abs + abs + acsu — acsu
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t:[(1-t)



Wegen A, e = = =7 — folgt :

N = 4iA ,zc[1 — s + su

Zahler Z von D
Z = ([c+as)A — [c+as|Al(b+cu) — (c+as]((b+cu)C — (b+cu|C]
= (cA—cA + (aA—aA]s|b+cu) — (c+as|[bC-bC + (cC—cC|u)
= [cA-cAJb — c[bC-bC)

+ | (aA-aAlb — [bC-bCla |]s + [ [€A—cAlc — c[ecC—cC]| Ju

+ | [aA-aAlc - alcC—cC| Jsu

Berechnung des Absolutglieds von Z :
[cA—cA)b — ¢[bC-bC)
= CbA — cbA — cbC + cbC , A = C+b
= ¢b(C+b) — cb(C+b) — ¢cbC + cbC
= cbC + cbb — ¢cbC — cbb — ¢cbC + cbC
= CbC + cbb —ebT — cbb — cbC +ebCT

= ¢cbC + cbb — cbb — ¢cbC

= (cb — ¢b)C + (b — cblb

= (cb — ¢b|[C + b]

= [cb — cbJA , A ase =
= 4iAasc A

Berechnung des Koeffizienten des linearen Terms von Z beziiglich s :
(aA-aA)b — (bC-bC)a

abA — abA - baC + baC
ab[C+b) — ab(C+b] — baC + baC

abC + abb — ab€ — abb — baC + ba€
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abC + abb — abb — baC
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Berechnung des Koeffizienten des linearen Terms von Z beziglich u :
[cA—cAJc — cl[eC-cC)

ccA — ccA — ccC + ccC B
cc(C+b) — cc[C+b] — €cC + ccC

ceC + ccb — el — ccb — ceC + Tel

In 1 n
(9]
O

= ¢ccb — ccb
= (cb — cbjc
= —4iApgc C

Berechnung des Koeffizienten des quadratischen Terms von Z :
laA-aAlc — alcC-cC|
= acA — acA — acC + acC

= ac(C+b) — ac(C+b) — acC + acC

= acC + acb — aeC — acb — acC + ae€

= (ac - ac|C - [ba — balc : Anse = zib_Cb
= 4iA,,lC — ¢ , —c = b+a

= 4iA,,5[C + b + a) ,  C+b = A

= 4iA sclA + @

Damit erhilt man jetzt den Zahler Z von D
Z = [cA-cA)b — ¢c[bC-bC]
+ | (aA-aAlb — [bC-bCla |s + [ [€A—cA)c — c[cC—cC] Ju

+ [ [aA-aAlc - alcC—cC) Jsu
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Z = 4iA,c A — 4iA . As + 4iA .. cu + 4iA,,.c|A+alsu

Z = 4iAAABC[A — As + cu + (A+a)su]

Damit folgt fiir den Transversalen-Schnittpunkt D

_Z

D_N

D_4iAAABC[A — As + cu + (A+a)su]
"~ 4iA e [1 — s + sul

D_[A — As + cu + (A+a)su]
1 - s + su

Aus Symmetriegriinden sind dann die anderen Transversalen-Schnittpunkte

E_[B — Bt + as + (B+b]ts ]
11—t + ts]
F_[C — Cu + bt + (C+c)ut]
_[1—u+ut}

Andere Darstellung der Transversalen-Schnittpunkte :

5 _[A — As + cu + [A+a)su]
1 - s + sul
A — As + cu + Asu + asu
o |
1 — s + sul
D:A[1—s+su]+[c+as]u
1 — s + sul
D=A+2 [c+as]
[1—s+su]
u
D=A
e

Aus Symmetriegriinden sind dann die anderen Transversalen-Schnittpunkte

= + S a-t
B =B sl s Pt
t
F=C+ [EMEEE. [b+cul
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Berechnung der Seiten des Dreiecks ADEF

d=F-E , e=D-F, f=E-D

d=C + E1—UH1—t] — [breu] — B+ {81—tH1—S} — [a+bt
d=C-B + h_u]“_” — lb+eu] - [31—t][1—s] — la+bt]
d=a+ [t1—u][1—t] — lbrcu] - F1—t}[1—s} — [a+bt
e =Db + [u‘l—sH1—u] 0 [c+as| — EEM R, [b+cul
f=c+ [81_”“_3] e la+bt] — T su] + o [c+as]

Der Flacheninhalt des Dreiecks ADEF ist gegeben durch :

AADEF

AADEF

AADEF

ed — ed

4i

1 _ _

T (ed — ed]

Jﬁ exd mit exd := ed — ed

Setzt man voriibergehend

a e S B e t
T A=tl1=s] + s B I
so folgt :
t S
d = b —
T U= + t lbreu A—t[1-s| + s
u t
=b
e =b+ o T O -
d =a+ p [brcu] — o [a+bt]
e =b + ylc+tas] — plb+cu]
d =a+ fb + pfuc — aa — atb
e =b+ yc + ysa — b — Puc
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exd = [b + yc + ysa — Bb + Buc) x (a + Bb + fuc — aa — atb)

exd = (b + yc + ysa — fb — Buc) X a
+[b + yc + ysa — Bb — Buc) x Bb
+[b + yc + ysa — Bb — Buc) X Buc
+[b + yc + ysa — Bb — Buc) X —aa

+ (b + yc + ysa —Bb—Buc) X —atb

exd = + bxa + ycxXa + ysaxa — fbxa — pfucxa
+ Bbxb + yBcxb + ypsaxb — p’bxb — pPucxb
+ Bubxc + ypucxc + ypusaxc — B‘ubxc — p*ucxc
—(abxa + yoacXa + yasaxa — fabxa — Baucxa)

—(atbxb + yatcxb + yatsaxb — Batbxb — Batucxb

exd = + bXa + ycXa + ysaxa — fbxa — pucxa
+ Bbxb + yBcxb + yBsaxb — p’bxb — p?ucxb
+ Bubxc + ypucxc + ypusaxc — p‘ubxc — p*u’cxc
— abXa — yacxXa — yasaxa + fpabXa + faucxa

— atbxb — yatcxb — yatsaxb + fatbXb + patucxb

exd = + bXa + ycxa — pfbXa — pucxa

ypecxb + ypsaxb — pucxb

+

+ Bubxc + ypusaxc — p*ubxc
— abxa — yacxa + pfabXxa + paucXa

— yatcxb — yatsaxb + patucxb
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exd = + bXa — yaxc — pBbxa + puaxc
+ ypcxb — ypsbxa — p’ucxb
— Bucxb + yBusaxc + p‘ucxb
— abxa + yaaxc + pabxa — pauaxc
— yatcxb + yatsbxa + fatucxb

Wegen 4iA,,;c = bxXa = cxb = axc folgt:

] i
exd = 4iA 5 - |+ 1 -y — B+ Bu

+ yB — yBs — Bu
— Bu + ypus + p°u
— o+ yo + pa — fau
— yat + yats + fatu

exd = 4iA g |+ 1T -y — P

+ yp — yPs

+ ypus

— o+ yo + pa — fau

— yat + yats + fatu
] i

1—a—-B—-y+ap +By + ya— afu — Bys — yat
eXd = 4iAAABC *
+ aftu + Pyus + yast

1-—aoa-pf—-y+ap +By +ya— apfu— pfys — yat

exd
F = AAABC :
+ aftu + Pyus + yast
1—a-B—-y+op+py+ ya —oafu—fys — yat
Asper = Ajasc

+ aoftu + Pyus + yast

A
AAﬂ:[’I—(x—[ﬂ—y+(x[3+|3y+y(x—a[3u—[3ys—yott+oc|3tu+ Byus+yast]
AABC

Allgemeine Transversalen-Dreiecke 8



AADEF

=1 -0a—-p —y+ ap(1—u+tu) + py(1—s+us| + ya(1—t+st)]

AAABC
Resubstitution :
o = S B = t _u
T A—t1-s] + s T =t + t YT si—u] + u
o = S B = t _u
[1—t+st] [1—u+tu] ¥ = [1—s+us]
ap = st By = tu o = us
[1—t+st|[1—u+tul] Y [1—utul[1-s+us] Y [1—s+us][1-t+st]
st tu us
1—u+tu| = —— 1— = - 1—t+st] = —
ap[1-ustu] = = Byl[1-s+us|] = 2= volt-test] = =y
Aper _ -1 s _t _u + st + tu us
A, rsc [1—t+st]  [1—u+tu] [1-s+us|] [1-t+st] [1—u+tu] [1—s+us]
Asoer _ '1 Csl1=t) t1-u) ul1-=s]
A, rsc [1—t+st] [1—u+tu] [1—s+us]
Spezialfall: s =t = u
Ajper [ t §
CWDEF _ 14 _ 3 +3
AAABC [1 —t+t2] [1 —t+t2} }
Awer _ [1-t+t? .t L3t
Asnsc  |[1-t+8] [1-t+t? [1—t+t?]
Asper _ 1—t+t2-3t+3t?
A, nsc {1—t+t2]
AADEF — 1—4t+4t2
A nec {1—t+t2]
1 2
AADEF — 4_'_t+t
AAABC {1—t+t2]
2
3]
AADEF — 4 2
AAABC {1—t+t2]
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