
Solution: We begin by noting computing a basis for the subspace . Since we are working in , we 
let 

Applying the boundary value condition, we have

              

            

                             

                                     

Evidently, 

                         

This means that the set  constitutes a basis for . Let us call the vectors in this set

 and , respectively.  and  are not orthogonal to each other since . We can 
convert this into an orthogonal basis by projecting  onto  and redefining  as this projection 
subtracted from the original vector:

 



        

         

         

We now compute the components of our vector  parallel to  and  by projecting it onto each of 
them:

 

     

     

    

 

     

     

    

The sum,  of the vectors  and  

        

belongs to the subspace  since it is a linear combination of its basis vectors. Meanwhile, the part of  
lying outside  is

       

It is straightforward to confirm that  does not belong to  by showing that it is orthogonal to both
 and , i.e. that  and .


