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Problem 1.2

Is the cross product associative?
(AxB)xC;Ax(BxC).

If so, prove it; if not, provide a counterexample (the simpler the better).

Solution

The cross product is not associative. For example, take

A=(0,1,1)
B =(0,1,0)
C =(0,0,1).
Then
Xy 2z X vy Z
(AxB)xC=|[]0 1 1]] x(0,0,1) =(-1,0,0) x (0,0,1) =|—1 0 0] =(0,1,0)
01 0 0 01
Xy z XV z
Ax(BxC)=(0,1,1) x| |0 1 0| =(0,1,1) x (1,0,0)=1{0 1 1| =(0,1,—1).
0 0 1 1 0 0

Therefore,
(AxB)xC#Ax(BxC).
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