3 Section 12.3: The Dot Product

e The dot product (or scalar product) of two vectors @ = (ay,b1,c;) and
U = (ag, by, co) is defined by

U-U= a0z + biby + c1c9
les af hume,}
e Properties: (:\"'j SomeL  exavg

e o b el = L[

L
@l
e
<L @
/N
e.l
G
/\
(@)
el
¢l
N &



=l

What does the dot product say about the relationship between two
given vectors?

e Theorem: Let 0 be the angle between the two vectors « and v (0 < 6 < 7).
Then

- v = [|al|[|v]] cos(0)
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Hint: use the Law of Cosine:

and

How can we prove this?

@ =@l = lll® + 13]° = 2] [[a@][|3]| cos ()
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Interpretation:
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e Definition of orthogonal vectors Two vectors @ and v are said to be

orthogonal if @ - 7 = 0. 1@ = “ lbll “{‘H\ LOS(G)
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What else does the dot product say about the relationship between
two given vectors?

e Proposition: Let Projzu be the vector projection of the vector @ onto the
vector . Then,
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/:}‘ ‘| Note: The scalar Compzu := ||1777|1|72 is called the scalar projection of u onto v.
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e Example: Consider the triangle with vertices A = (2,0,1), B = (4,2,0),
C = (2,4, £ Find the angle at A.

- pe = ||Adl. (aB)) cost®)
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