
Review of Electrostatics (Chapters 1-4)

*  Chapter 1: Mathematics - Vector Calculus
 ~ Vectors  (it’s all about being Linear!)
  linear combinations;  projections
  basis  (independence, closure)
 ~ Metric & Cross Product (Bilinear)
  orthonormal basis
  longitudinal / transverse projections
 ~ Linear Operators
  eigenstuff:  rotations / stretches
 ~ Function Spaces - continuous vs discrete
  Sturm-Liouville (orthogonal eigenfunctions)
 ~ Vector Derivatives and Integrals  (linearization)
  Differentials ordered naturally by dimension

~ Delta function (pole)

  Greens function (tent/pole) 

~ Helmholtz theorem: source and potential

~ Poincare: potentials & derivative chain

*  Chapter 2: Formulations of Electrostatics

 ~ Work and Electric field energy:  flux x flow

 ~ Conductors and Capacitance:    flux / flow
   =E=0, V=const inside;  D=  , V laminar outside conductor
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*  Chapter 4: Dielectric Materials - Dipole

*  Outlook - road to electrodynamic equations

*  Chapter 3: Solutions of LaPlace Equation
 ~ Uniqueness Theorem for exterior boundary conditions

Lorentz force
Continuity
Maxwell electric,
  magnetic fields
Constitution
Potentials
Gauge transform(wave equation)

 ~ continuity boundary conditions stitch potentials together in adjacent regions

 A) METHOD OF IMAGES
  find a point charge distribution
  with the same B.C.’s
  same solution by uniques theorem
 B) METHOD OF SEPARATION OF VARIABLES
  separate Laplacian (10 known coordinate systems)
  solve Sturm-Louiville ODE in each dimension
  match boundary conditions to find coefficients
  Fourier trick : orthogonal basis functions
 C) METHOD OF MULTIPOLE MOMENTS
  series expansion of potential about origin or infinity

 Flux:  Flow:

  a) Dirichlet B.C. specifies potential on boundary; b) Neuman B.C. specifies flux on boundary

is equivalent to

free charge on conductor

bound charge
 in dielectric

polarization chains


