
Let   be a subset of a vector space   The   is a basis of  if   is linearly independent and spans  

Consider the vector space  , the set of all polynomials. What might be a basis?

In this case,                is one of many bases for   Indeed it is an infinate dimensional one.

  spans  because for any degree polynomial in  we need only a finite linear combination of the 
elements of   to get the given polynomial. 

Linear independence here is a bit different, we say that the infinite set is linearly independent if 
every finite subset of that set is. 

Any two polynomials of different degree are linearly independent.

The dimension of a vector space  is the number of vectors in any basis of  , if it has infinately 
many vectors, we say the dimension is infinite.
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The set               is a basis for a vector space  if and only if the equation
                           
                                                                          

has a unique solution       for every     
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Suppose that   and   are both basis of a vector space  , then   and   have the 
same number of elements.

Let               be a subset of a nontrivial finite dimensional vector space   

                                                                                                            

      
                                                                                                                   

Let               be a subset of a vector space  with          

                                   

                                             

Let               be a subset of a vector space  with            Then if   is linearly 
independent   spans   then   is a basis for  .

We get many of the same theorems about basis and dimension that we had for vectors in    

This last theorem says that if we have the same number of vectors in out subset as the dimension of 
the vector space, we only need to check linear independence or span but not both to determine if it 
is a basis. 

Let          be vectorspaces with      and suppose both have the same definition of 

addition and scalar multiplication. Then                 
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What types of polynomials are in this space?

What is a basis for those polynomials?

What is it's dimension?
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