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First derivative Approximations

f(z+ Az) = f(z) + Axf'(z) + 22" () + ...

f(:v+AAw£—f(w) = f'(x) + %" (z) +....

f(z— Az) = f(z) — Axf'(z) + B2 (2) — ...
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Mot B JE-B0) — f/(a) + 2513 ()

f(:v+AAw£—f(w) = f'(x) + B%f"(z) +....




Second derivative Approximation

f(z+ Az) = f(z) + Axf'(z) + 22" () + ...

f(z— Az) = f(z) — Axf'(z) + B2 (2) — ...
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f(x+ Az) + f(z — Az) = 2f(z) + Az?f"(z)
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1D heat equation
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BC: «(0,t) =0 wu(1,t)=0
IC: u(x,0) = f(x)

u(xn, ty) ~ ulfL




Discrete from of 1D heat equation
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u(z,t+At)—u(z,t) ~ 2 (u(:c-I—A:E,t)—2u(a¢,t)—|—u(ac—A:c,t))
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Laplace’s Equation
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Discretization of Laplace’s Eguation
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Features of point iterative methods

- Consider solving: v’ =0, w(0) =1, w(1l) =0
e By iterating the difference equations:

Wp41—2Wn+Wp 1
Ax?
e Using Jacobi iteration:

=0, wop=1, wny =0
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e lIterate to equilibrium using diffusion equation:
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The wave equation

utt:czum; O<x <L

BC: «(0,t) =0, u(L,t) =20
IC: U(ZU, O) — f(x)v Ut(a?, O) — g(aj)
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