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1 Wave equation by finite dlfferences__‘l\ h*
(a) Using the standard 3-point differences for u;; and u,,, write down the time@pping formula for the wave
i | ! equation uy = czu“- for the case that the time step is as large as it can be without instability. I'm asking for an

explicit formula for u;+ in terms of other grid values.
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b) Entirely by hand, use your formula from part (a) to fill in the blanks below.
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Using the same code we used in class for trig interpolation and differentiation,
we can check that our spectral derivative vector above is correct. Here T=1.
Note the values at the gridpoints are +-pi, as computed above.

for example in [1]:

#figure(example, figsize=(15,10))
fig, axes = plt.subplots(2,1,figsize=(15,10))

if example==1:

mytitle = 'vector [2,3,3,2]"'
0.
Il
d-c
np.array([2,3,3,2.])
len(x)
L*np.arange(n)/float(n)
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vector [2,3,3,2]

— real(X(t))
— imag(X(t))
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vector [2,3,3,2]

re(X'(t)) -
N ~_ — im(X'(t)
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