Cranck-Nicolson scheme:
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up ™ = altyy), gt = b(ti), (2)

for k=0,1,...,1—1and
w, = @(x;), 1=0,...,n. (3)

Local truncation error: O(h*+ 72). Unconditionally sta-
ble.



Discretization of wave equation

uy(x,t) — pug(x,t) = f(x,t), z€(0,L), te(0,T),

uw(0,t) =a(t), wu(L,t)=>b(t), te(0,T),

uw(z,0) = p(x), w(r,0)=1(x), x€]l0,L].

Consistency conditions: ¢(0) = a(0), (L) = b(0), ¥(0) =

a'(0), (L) = b'(0).

Method of lines:
Ty = Zh, h = L/n
wi—1(t) + w1 (t) — 2u;(t)

az' ,/(t) =D h2 + f('r’l? t))

@Z(O) = 90(232), ﬂl /(O) = w(l'z), 1= O, ..oy n.

Local truncation error: O(h?).
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Explicit scheme:
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ufﬂ =2 (1 — ﬁ) Uf + e (“51 + Ufﬂ) _Uf ft T2f(37iv tk),

i=1,...,n—1

UISH = a(trt1), Ui“ = b(tg+1),

for k=0,1,...,1—1and

Here uf ~ ;(t},).

Local truncation error: O(h?+7%). Conditionally stable.
Stability condition:



