
Vector and Matrix Operations & Algebra  

 Vector Addition 
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Vector Multiplication by Constant 
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Vectors in 3 Dimensions 
 

 

Vector Addition in 3 Dimensions 

 
 Unless the two vectors are on the same line, geometrically the sum of two vectors in     

 3 is the diagonal of a parallelogram on a plane in 3
.  

 
 

Unless the three vectors are on the same line, or on the same plane, geometrically the sum 

of three vectors in 
3

is the diagonal of a parallelepiped in 3
.  

 



Dot Product of Vectors 
 

 

Definition 
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  be two vectors in n  ( n  dimensional vector space). Then  

 

we define their dot product by   
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  where tx  is called the transpose of vector x . 
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Norm of a Vector 
 

 

Definition 
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  be a vector in 
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. We define the Euclidean norm (length) of x  as follows: 
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Homework 

    Show that the vectors 
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  are orthogonal (perpendicular). Two vectors x     

     and y are perpendicular if 0x y  . What are their actual lengths? 
    



Geometry of a Dot Product 
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Matrix and Vector Operations      
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Remarks 

 

a.    Matrices in general do not commute. In other words, AB B A .  
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 b.    0AB    does not imply that at least that one of the two matrices is the zero matrix. 
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 c.    AB AC   does not necessarily imply that B C . 

 

 d.    Matrix division by a vector or another matrix is not defined.  

 

 e.     A B C AB AC   . 

 

 f.       A BC AB C . 

 

 g.         k AB kA B A kB             ( :k constant ) 

 

 h.    Two rectangular matrices
m kA 

and 
n pB 

can be multiplied together as long as k n .  
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