PAGE  
6

Projections
Suppose we are given the vectors a and b in the following diagram
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The vector in red 
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 is called the vector projection of the vector b onto the

vector a. Since w is a smaller vector in length the vector a, it is “parallel” to a and hence is a scalar multiple of a. Thus, we can write w = k a, The scalar k is know as the scalar projection of vector b onto the vector a (also known as the component of b along a). We assign the scalar k the notation

k = 
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Our goal first is to find k. From the definition of a right triangle,
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Also, the definition of the dot product says that 
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Hence, we can say that 
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Solving for k gives
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To get the vector projection, we compute the vector w. To get a vector of length k that represents the length of w, we multiply k by the unit vector in the direction of a given by 
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Summarizing, we obtain the following results.


Scalar and Vector Projection

Scalar Projection of b onto a:


[image: image10.wmf]|

|

comp

a

b

a

b

a

×

=


Vector Projection of b onto a:
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Example 4: Find the scalar and vector projections of b onto a if 
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Solution: The scalar projection of of b onto a is given by the formula
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We see that 
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and that
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Thus the scalar projection is

Scalar projection of b onto a  = 
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Hence, the vector projection is 

Vector projection of b onto a  = 
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