Dot product @ thdmaties

The dot product (or scalar product) of the two real vectors

aj by
a=|a,| and b=|b,
az b3

a-b= albl + a2b2 + a3b3.

This is a real number (hence the name ‘scalar’ product). The definition extends to vectors a
and b with n components. (Compare this to the cross product, which outputs a vector and
which does not have such a simple generalisation.)

The dot product combines information about the lengths of a and b and the angle between

them. Specifically,
a-b=|a||b|cosf

where |a| and |b| are the lengths (magnitudes) of a and b and 8 is the angle between the
two vectors. It follows that for non-zero vectors a and b, the dot product is zero exactly
when a and b are at right angles to one another.

For every choice of a, b and ¢ and every scalar 4, we have

a-b=b-a (commutativity)
a-(b+c)=a-b+a-c (distributivity over addition)
(Aa)-b = A(a-b)=a- (4ib).
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