PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM  MWF Olin 103
Plan for Lecture 19:
Continue reading Chapter 7
1. Wave equation

2. General solution methods for Sturm-
Liouville equations

3. Digression on several numerical
methods

10/09/2013

Fall 2013

10/9/2013

Course schedule

(Preliminary schedule — subject to frequent adjustment.)

[Date F&W Reading Topic ~[Assignment|
[ jWed, 8/28/2013 [Chap 1 [Rewview of basic principles;Scatlering theory #1
2 [Fn, 302013 [Chap. 1 [Scattering theory continued 2
3 |Mon, 60272013 [Chap. 1 Scattering theory continued 23
{4 |Wed, 8/0412013 [Chap 2 [Accelerated Coordinate Systems iy
& [Fn 910622013 [Chap 3 Calculus of variations 3
6 [Mon, 90972013 [Chap. 3 Calculus of vaniations — continued
7 Wed, 61172013 [Chap 3 Calculus of variations applied lo Lagrangians @6
8 [Fn, 0132013 [Chap 3 Lagrangian mechanics i

9 [Mon, 9/16/2013 [Chap.3&6 [Lagrangian mechanics
[10{Wed, 9/1872013 [Chap 3& 6 |Lagrangian mechanics
013 [Chap 3&6 |Lagrangian & Hamiltomian mechanics.
12Mon, 92372013 [Chap. 386 |[Hamillonian formalism
[13Wed, 5/252013 [Chap 3&6 |Hamiltonian formalism

M4[Fr 92772013 [Chap 386 |Hamillonian formalism
[15]Mon, 93072013 [Chap 4 Small Oscillations

[16 [Wed, 10:022013 [Chap. 4
[17[Fri, 10/04/2013  Chap. 4

Small Oscillations
Small Oscillations 5

[18mc 2013 [Chap 4& 7

Small Oscillations and waves 16

[19fwed, 10/09/2013 [Cnap. 7
[ Fn, 101172013

Wave equation
[Noclass (Fall Break)

[20Wed, 10/14/2013 [Chap. 7

[Wave equation (Presentation topic due)

Department of Physics

WFU Physics and Mathematics Colloquium

TITLE: The Formation of Rogue Waves in Nonlinear Schroedinger
Models

SPEAKER: Professor Annalisa Calini,

Department of Mathematics
College of Charleston, Charleston, SC

TIME: Wednesday October 9, 2013 at 4:00 PM
PLACE: Room 101 Qlin Physical Laboratery

Refreshments will be served at 3:30 PM in the Olin Lounge. All
interested persons are cordially invited to attend.

ABSTRACT

Rogue or freak waves are giant waves that can appear without waming on the ocean
surface in a varisty of physical settings. Rogue waves have been obsarved in both shallow
and deep water, with or without strong currents, more frequentiy than ordinary wave
statistics would suggest.
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General solutions x(x,¢) to the wave equation :

2 2

a—’g - a—"; =0
ot Ox

Note that for any function f{g) or g(q):
axy= f(x—ct)+g(x+ct)

satisfies the wave equation.
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Initial value solutions x(x,¢) to the wave equation;
attributed to D' Alembert :

2 2
‘;’2‘ e ‘Zx’z‘ =0  where u(x0) = g(x)and %’:(x,o )=w(x)
Assume:

nxt)=f(x—ct)+g(x+ct)
then:  u(x0)=¢@(x) = f(x)+g(x)

W) — iy = o I dg(x)
o V)=v )= C[ dx  dr j

= /(- g = [p)ar
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Solution - - continued : nxt)= f(x—ct)+g(x+ct)
then:  u(x0)=4(x)= /(x)+g(x)

W (di dgto)
o =V )= C[ dx  dx j

= /() g =~ [w ()

For each x, find f{x)and g(x):

@) =§[¢(x)—ifvx(x‘)dx‘]

2(®) =§[¢(x>+ifvx(x‘)dx‘]

Xt

= u(x,t)= %(¢(X—C[)+¢(X+C[))+i J.y/(x')dx'
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Example:
TH _ ‘Z—’z‘ =0  whereu(x0)=¢""" and %L;(x,O) -0

= u(x,t) = %(e’(”‘")z 7 el )
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Example:
o’u ,0%u ou 2% o0
—— — ¢ —5=0 wherepyx0)=0 and —(x,0)=——Fe "7
or’ ox’ #x0) ot *0) o’
1 2, 2 2, 2
_ —(x+ct) /o —(x—ct) /o
= ux,t)=—>,\e 4
uto = )
Note that Lplgx,t) = —%((x -%—ct)e’('”“’)2 L (x —ct)e’('*"")l o )
t o

The wave equation and its solutions

2 2
—a ’? - g él =0
ot ox

Change partitial differential equation to ordinary

differential equation :
H(x,0) =" p(x)
d’p o’
w

More general discussion of Sturm-Liouville equation
solution methods --

Lecture 19

PHY 711 Fall 2013

10/09/2013




