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Dot Product
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Reference

Section A.3, Dot Products and Distances, Computer
Graphics, Principles and Practice, Foley, van Dam
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Dot Product

The dot product or inner product of two vectors is
a very useful operation in computer graphics and
is applied in numerous ways

These notes are a short review of what the dot
product is and some examples of how it gets used
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Definition
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Illustration of V·W
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 vectorsebetween th angle  theof cosine just the is  so and
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The cosine is a useful function ...
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θ < 90°, cos(θ) > 0
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θ > 90°, cos(θ) < 0
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Unit vectors

  1 is r then unit vecto a is  vif and
length its of square  theis  so and
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note that the transpose is rotation through -θ, since
-sin(- θ)=sin(θ), which also shows that the
transpose is the inverse of the original rotation
matrix.
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Front facing polygon?

back facing

front facing

surface normal dot product with ray direction
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Equation of a line

(x,y)

(A,B)
θθθθ

Ax+By+C=0

All vectors (x,y) for which (A,B) ⋅ (x,y) = -C
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Where on ray is closest
approach to C?
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Diffuse reflection of light
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