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Figure 3.2
Estimates for the derivative of fix) at P using forward, backward, and central
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or the slope of the arc AP, yielding the backward-difference formula,
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E ljlttp://www.amiright.com/parody/60s/thebeatles93 1.shtml

I was quizzical, studied quantum physical

Science at my school

Late nights all alone with my physics boo-00-00-00k
As I study here, to become an engineer

Friends call on the phone

Want me to come out, but I tell them no-oh-oh-oh
And as I say goodbye to my friends

I know what I must do

Bang, bang, Maxwell's four equations
I shove into my head
Bang, bang, Maxwell's four equations
My social life is dead

Back in class again hoping just to pass again

We all take our seats

Listening to what the professor say-eh-eh-ehs
Look it says right here "stick a Tesla in your ear"
Writing on the desk

Time to take a test to see what I know-oh-oh-oh
And as I sit here ready to start

I hope I've learned enough

Bang, bang, Maxwell's four equations
I pull out of my head

Bang, bang, Maxwell's four equations
I'm hanging by a thread

B-field density magnetic propensity

Maxwell stands with Gauss

Faraday the law of induction, oh-oh-oh-oh

Then there's Ampere's law, now my nerves are getting raw
All these I must learn (These things you must learn)

A good grade I must earn for my mind to grow-oh-oh-oh
And if T ever figure them out

It will not be too soon

Bang, bang, Maxwell's four equations
I know inside my head

Bang, bang, Maxwell's four equations
I'll keep them 'til I'm dead

- D =p (Gauss' law of electricity)
B =0 (Gauss' law of magnetism)

x E =-(0B/ot) (Faraday's law of induction)

x H=J+ oD/ot (Ampére's law)

with Maxwell displacement
current
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Look for "easy" solutions.
Try to express general solutions as combinations of easy solutions.
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Look for "easy" solutions.
Try to express general solutions as combinations of easy solutions.
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Abbreviate F+F by Vansverse

V2A; + %Az = 0= [Veian Wiran] Z + Wian 2" + 081 Yian Z

= {Wian Z} { [V?en Yian)/ Y + Z"/Z + o%ep}

0 = () {f(x,y) + g(z) + constant} only possible if f and g are constant

SO0 VZ%uan Wiran = AWran and @ and Aq+ A2+ @%epn=0.
First characterize Z: solutions of Z" =i,Z are @/

Next characterize wyan(X,y). VZan Wyan = A1Wyan <

Wian(X,Y)lis constant along each section of the wall @se Bnpmﬂ@

= - A Feama mama d




E = Vian{yran}Z'ljoep +  WYyan Z{- [Etan =0]

The tangential gradient of yy,,, is already zero on the Wall, since vy, is constant there
And since E; is also a tangential component at the wall, we have two choices:
A = -02ep or Yiran(X,Y) = 0 on all wall sections.

First choice.

Ja =tiwdeu and A =i —@tsu=0
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Finite Element Issues

1. The basis functions are convenient for the computation of the Lagrangian to be
minimized or the weak form of the differential equations; and at the same time
general enough to achieve close approximation of the solution.

2. The geometric region is triangulated (or rectangulated) without restriction to
accommodate irregularities (corners, curved boundaries, ...) and rapidly changing
physical features (variable or discontinuous permittivities, conductances...).

3. The basis functions are polynomials of low degree.

4. Higher accuracy is obtained, not by introducing more basis functions, but by
refining the triangulation and using the same polynomials.

5. Much of the work of specifying and refining the triangulations can be done by
the computer.

6. Clever parametrizations of the basis functions ensure heir continuity from
triangle to triangle, AND give physical significance to the mathematical coefficients
in the approximation
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