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Component Form 
 
Definitions 
The vector represented by the directed line segment AB  has initial point A  and terminal point B  and its 
length is denoted by AB .  Two vectors are equal if they have the same length and direction. 

 
Definition 
If  is a two-dimensional vector in the plane equal to the vector with initial point at the origin and terminal v=v
point , then the component form of 1 2( , )v v v=v  is 
  1 2,v v v= =v  
If  is a three-dimensional vector equal to the vector with initial point at the origin and terminal point v=v

1 2 3( , , )v v v , then the component form of v=v  is 
  1 2 3, ,v v v v= =v  
 
The magnitude or length of the vector v PQ= =v  is the nonnegative number 

  2 2 2 2 2
1 2 3 2 1 2 1 2 1( ) ( ) (v v v v x x y y z z= = + + = − + − + −v 2)  

 
Vector Algebra Operations 
 
Definitions 
Let 1 2 3, ,u u u u= =u  and 1 2 3, ,v v v v= =v  be vectors with  a scalar. k

 Addition:   1 1 2 2 3 3, ,u v u v u v u v+ = + = + + +u v  

 Scalar multiplication: 1 2 3, ,k ku ku ku ku= =u  
 
Properties of Algebra Operations 
Let , ,  be vectors and ,  be scalars. u=u v=v w=w a b
 
1.     u v+ = +u v v u v u+ = +  
2.   ( ) (+ + = + +u v w u v w) )( ) (u v w u v w+ + = + +  
3.     + =u 0 u 0u u+ =  
4.     ( )+ − =u u 0 0( )u u+ − =  
5.      0 00 =u 0 u =  
6.      11 =u u u u=  
7.     ( ) ( )a b ab=u u ( ) ( )a bu ab u=  
8.    ( )a a+ = +u v u va ( )a u v au av+ = +  
9.    ( )a b a b+ = +u u u ( )a b u au bu+ = +  
 
Unit Vectors 
A vector  of length 1 is called a unit vector.   v=v
The standard unit vectors are 1,0,0 0,1,0 0,0,1i j k= = = = = =i j k  
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If , then its length 0v= ≠ =v 0 v=v  is not zero and  

  1 1 1 11 or 1v v
v v

= = =v v
v v

= . 

That is, v
v

=
v
v

 is a unit vector in the direction of v=v , called the direction of the nonzero vector v=v . 

 
If , then  0v= ≠ =v 0

1. v
v

=
v
v

 is a unit vector called the direction of v=v  

2. the equation or vv v
v

= =
vv v
v

 express v=v  as its length times its direction. 

 
Midpoint of a Line Segment 
 
The midpoint M  of the line segment joining points  and  is the point 1 1 1 1( , , )P x y z 2 2 2 2( , , )P x y z

  1 2 1 2 1 2, ,
2 2 2

x x y y z z+ + +⎛ ⎞
⎜ ⎟
⎝ ⎠

. 

 
 










