
       a)

6.4 Subspaces of        

If W is a subspace of  with 0     , then every x   is in W:

   
 

 
                 

Hence,    .

                         b)
Either W      or      , in which case          

Then, either W is line through 0, or            , in which case          

Then,      

NOTE: The theorem from 6.3 also allows us to check if two spans are equal:
                           
which is equivalent to: 
                                                         

Example
                                    
because:

      
 

 
        

 

 
               

 

 
        

 

 
             

                                        

7. Linear (In-)Dependence 
7.1 Difficulties with spans 

                                    a)
It isn't obvious if two subspaces are equal just by looking at their spanning sets. 
                             b)
The number of elements in a spanning set does not necessarily tell you how "big" the subspace is. 
Problem: 
(1,2) and (2,4) are collinear ("on one line") 

Recall from chapter 6:

Similarly,                        are coplanar (on the same plane) and:
                                                   
"a plane through 0" 

7.2 Collinearity in algebraic terms
Let u and v represent 2 collinear vectors. This means: 

Lecture 8: Spans part 2 and Linear 
Dependence/Independence
October 4, 2016 11:23 PM

   Lectures Page 1    



                        or                      

Let u and v represent 2 collinear vectors. This means: 

       , not both 0, such that: 

         

and:

(1,2) and (2,4) are collinear because: a)
                   
in particular, linear combinations are not unique:
                           
(3,1) and (0,0) are collinear because:b)
                    

Examples

7.3 Coplanarity in algebraic terms
Let u, v, and w represent coplanar vectors. 

                        •
or 
                        
or
                        
           not all 0, such that: •
          

This means: 

Example
                         are coplanar because: 
                                  

7.4 Definition
V is a vector space, and           Then            is linearly independent (LD) if there are 
           not all 0, such that              . 

   Lectures Page 2    


