Week 12:  April 26-30
 Handout 10.1, Chapter 9.3;   Linear differential operators


Key points:
a)  Existence and ‘uniqueness’ for solutions to (∂tn + ···)f = g

b)  The explicit form of the constant coefficient case; solutions are 

     {et:  is root of the characteristic polynomial).



c)  Point out why this case is important even though special:  

Taylor’s theorem (to zero’th order) allows it to locally approximate the general case where the leading order coefficient is non-zero.


Homework:  4, 5, 6, 9, 10 from 10.1 of the handout.

 Handout 10.2 and Chapter 5.5;   Fourier series


Key points:
a)  The norm and inner product on continous functions.




b)  The notion of orthogonality.  An orthonormal set of function is 

      linearly independent.

c)  The set {1, cos(nt), sin(nt)} is orthonormal on [-π, π] and every 

     continous function has an expansion in this basis.  Moreover, the 

     expansion converges pointwise to the function if the function is 

     differentiable.  This is called the Fourier expansion of the 

     function.

d)  Give the analogous basis for any interval. 


Homework:  1-5 from 10.2 of the handout



         24 in Chapter 5.5 of LA&A.

  Handout 10.3;  The heat equation


Key points:
a)  The heat equation




b)  Initial conditions and boundary conditions




c)  Viewing the equation as a linear operator on a vector space of 

     functions.




d)  Solving using Fourier series


Homework:  1-6 from 10.3 of the handout.

