M353 Hw 12 (S. Zhang) 8.2 .
1. 8.2:al,a2

84.99
1. (8.2:al) Solve the wave equation by the finite difference

8124 method with h = 1/3 and k = 0.1.
up = dugy; t € (0,0.2), z € (0,1)
with initial and boundary values
u(z,0) =1, wu(x,0) =2z,
u(0,t) =0, wu(l,t)=0.
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(8.2:a2) Solving the wave equation by the finite differ-
ence method.

Uy = dug,, t€(0,4), xe€(0,1)
with initial and boundary values

u(zx,0) = sin(mzx) + sin(27x),

ur(x,0) =z,
u(0,t) =0,
u(l,t) =0
(a) Let h=Az =g, k= At =0.1. Find u(z;,0.4).
(b) Let h=Az =%, k= At =0.1. Find u(z;,0.2).
e ans:
(a) Grids:

- ()
Uy = ) + ) = ()
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= 2T (03 %)

1 1.14184
Ur =34l +kG = (0.37843)

High levels:



—0.13425
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Draw a graph to show the wave by U;.

(b)

ck cAt 8

c=c¢c—=c— = .8
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Up = (sin(mz) + sin(27z)) = ( 1 )
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A =tridiag (6* 2—20% o?)
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1 0.9596
U, = §AU0 + kG = | 0.8625
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Uy =AU, — Uy = | 0.4205
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(Usz); approximates u(x;,0.2).




