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cos( α )= a⃗∘ c⃗

|⃗a|
⇒ α=arccos( a⃗∘ c⃗|⃗a| ) cos( β )= b⃗∘ c⃗

|⃗b|
⇒ β=arccos( b⃗∘ c⃗|⃗b| )
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Lösung 4Lösung 3

δ=α−β a=|⃗a| ∧ b=|⃗b|
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a1=cos (β )
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a⃗∘ b⃗=[|⃗a|⋅( cos( α )
sin( α) )]∘[|⃗b|⋅( cos( β )

sin(β ) )]
=|⃗a|⋅|⃗b|⋅[( cos (α )

sin( α ) )∘( cos(β )
sin(β ) )]

=|⃗a|⋅|⃗b|⋅[ cos( α )⋅cos( β )+sin( α )⋅sin(β ) ]
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a2=cos ( α)⋅cos (β )
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Im kleinen 
roten Dreieck 
taucht der 
Winkel α 
wieder auf.



cos( α )⋅cos (β )−sin ( α)⋅sin (β )=cos( α+β )
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f=sin ( α ) ∧ a3=cos ( α+β )
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a⃗∘b⃗=|⃗a|⋅|⃗b|⋅cos( δ ) ⇔ a⃗∘ b⃗
|⃗a|⋅|⃗b|

=cos (δ )
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cos( α−β )=cos ( α+(−β))
=cos ( α)⋅cos (−β )−sin( α)⋅sin(−β )
=cos ( α)⋅cos (β )−sin( α)⋅(−sin(β ))
=cos ( α)⋅cos (β )+sin (α )⋅sin( β )
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δ=arccos( a⃗∘ b⃗|⃗a|⋅|⃗b|)
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