Fliacheninhalt eines Parallelogramms per Kreuzprodukt
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Herleitung:  Die Parallelogrammfléche berechnet sich per ,Grundlinie mal Héhe*: A = |d] - h.

Mit sing = & < h= b -sinp und sing + cos?p =1 = sing = /1 —cos2¢ |— trigonometrischer Pythagoras|
[b]

folgt durch Einsetzen h = |b] - /1 — cos?p und somit:
- N\ 2 N\ 2 N\ 2 - - 2
A=1al - o] v/ T=cosZo =/ (1a] - o)+ (1 = cos?p) =/ (1al - o) = (1al - b]) - cosp =y la[2 - 612 = (1] - 5] - cosy)
oL N2
= \/ao @-bob— (ao b) =/(aT+ aZ +a2) (1% + b3 + b2) — (a1by + azbs + asbs) (a1bs + azbs + azbs) lugl.— Skalarprodukt]

= \/W"ﬁ‘ G%b% + a%bg + a%b? +9«%’b§+ a%b% + a%b% + a%b% +g%b§) - (%+ a1a2b1b2 + a1a3b1b3 + a2a1b2b1 +9«%+ a2a3b2b3 + a3a1b3b1 + a3a2b3b2 +g<2;b§)

= \/a%b% + a%bg + a%b% + a%b§ + agb% + a%b% — ajasb1by — ajazbibs — ajasbi1bs — asasbabs — ajasbibs — asazbabs

= \/(a%bg — 2aqa3bobs + a%bﬁ) + (a?,)bf — 2a1a3b1b3 + a%bg) + (a%b% — 2a1a9b1by + a%bf) = \/(agbg — a3b2)2 + (a3b1 — a1b3)2 + (a1b2 — a2b1)2

azbs — asbs o
= a3b1 — a1b3 = C_i X bl = ‘ﬁ| s qed.
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