                    

      Course Announcement



Math 395  Nonlinear Wave Motion  (Special Topics) 


TR 15:30--16:45,  VOTEY   223
Nonlinear wave phenomena are prevalent in science and engineering. Familiar examples include optical waves and water waves. Mathematically these wave phenomena are governed by nonlinear partial differential equations (PDEs).  This course will cover introductory mathematical theories and numerical methods for nonlinear PDEs, as well as their physical applications in water waves and nonlinear optics.  
Topics include: 

1. linear wave equations; dispersion; group velocity; 

2. the Korteweg-de Vries Equation (KdV) equation, the nonlinear Schroedinger (NLS) equation and their physical derivations in water waves and nonlinear optics;

3. numerical methods for solving the KdV and NLS equations: the pseudo-spectral method and the split-step method

4. the inverse scattering transform method; 

5. solitons; soliton collisions; N-soliton solutions; Hirota method; 

6. soliton perturbation theory; applications to nonlinear optics (Raman self-frequency downshift) 

7. weak interactions of solitons; 

8. transverse instability; 

9. the (2+1)D nonlinear Schroedinger equation; critical collapse; 
Pre-requisites:  elementary knowledge of linear ODEs and PDEs (Math 230, Math 271 (PDE part)  or equivalents)   
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