
a  a1 a2 a3

a  2a1
 2a2

 2a3

 
From the graphs we see  
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 2a3 cos

So squaring and adding gives us  
co 2s   co 2s   co 2s 


2a1

2a1  2a2  2a3


2a2

2a1  2a2  2a3


2a3

2a1  2a2  2a3


2a1

2a1
 2a2

 2a3


2a2

2a1
 2a2

 2a3


2a3

2a1
 2a2

 2a3


2a1
 2a2

 2a3
2a1
 2a2

 2a3

 1



a

a1

a

a2



a2

a
 cos

a1

a
 cos

a

a3

a
 cos

a3



So we can write , using the red parts:  

a1 a2 a3  2a1
 2a2

 2a3 cos  2a1
 2a2

 2a3 cos  2a1
 2a2

 2a3 cos  

       a cos a cos  a cos  a cos cos  cos  but above we see the  

vector cos cos  cos is a unit vector, since co 2s   co 2s   co 2s   1  1

z

x

y




 cos cos  cos  unit vector

a cos cos  cos
scalar multiple of unit vector so the length  
is a

If we let the angles range over 0 to 


