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2.15 Vector product

The vector product as an operator on two vectors is only defined 3D:
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EL’,I; € R3 — G x b- vector which is

(i) perpendicular to @ and b
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(ii) length is equal to the area of the parallelogram given by @ and b ‘Ei X 5’ = |a@| |b| sin £ (@, b)

in components this means:

ar b1 asbs — azby
ag X bg = a3b1 - a163 =axb
as b3 aiby — azb;

The definition of the vector product using the properties of the determinant will here be discussed only for 3D
(however this approach allows to generalize the vector product to all dimensions larger 1D):
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Note:
ixb = —-bxd
axa 0
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Example:
1 . 4 . 2-6—-3-5 -3
a=1| 2 b=1 5 axb=\| 3-4-1-6 | = 6
3 6 1-5—-2-4 -3
Test:
i (axh) = -3+12-9 = 0 G | axp
— = — - - -
b-(axb) = -12430-18 = 0 b L dxb

scalar+vector product:

i x (Exa) - E(a.aﬂ?(a.z})

. aq b1 C1
a- (b X E) = az by c¢o | =Volume of
a3 bz c3

So obviously the determinant of the 3 vectors (written as a 3 x 3 matrix) calculates the volume spanned by the 3
vectors.



