Week 11:  April 19-23

 Chapter 9.2   Differential equations II


Key points:
a)  Derivatives of complex function of time, t  z(t).




b)  Complex exponentials and Euler’s formula




c)  Solution to ∂tx = Ax when A has n complex eigenvectors




d)  Stability if and only if real parts of all eigenvalues are negative




e)  Phase portraits


Homework:  12, 14, 22, 24, 26, 28, 38, 16 *, 21* 
 Otto Bretscher’s handout on nonlinear systems


Key points:
a)  Find the null clines




b)  Find the stationary points




c)  motion is vertical through x-null clines and horizontal through 




     y-null clines.




d)  Sketch trajectories in the regions delineated by null-clines.




e)  Stability of the equilibrium point using the matrix of partial 

derivatives.  Explain by invoking Taylor’s theorem with remainder.  Point out that the eigenvalue criteria hold in higher dimensions, real() < 0 for all eigenvalues .  Point out that the borderline case is usually considered to be unstable.


Homework: 1, 2, 3, 4, 5* from the handout.     

Handout 10.1, Chapter 9.3;  Linear differential operators 


Key points:  
a)  Spaces of functions can be viewed as vector spaces.




b)  Linear differential operators can be viewed as linear 

     transformations.

c)  Terminology:  Homogeneous and inhomogeneous equations, 

     kernels of differential operators.

d)  The notion of spanning a subset.

e)  Linear independence for a set of functions.


Homework:  1, 2, 3,  7, 8 from 10.1 of the handout.

