Please solve the following IBVP:

u_tt = u_xx on 0<x<pi, t>0.
u(0,t) =0, t>=0.
u(pi,t) =0, t>= 0.

u(x,0) = sin3(x) O<=x<=pi.

u_t(x,0) = sin(2x) O<=x<=pi.

Solution:

The general solution of this IBVP is

u(x,t) = Z (A cos(kt) + By, sin(kt))sin(kx)
k=1

where

Ay = %fonq)(x) sin(kx) dx, B, = %fontp(x) sin(kx) dx, ¢ (x) = sin3(x), Y(x) = sin(2x).

Then we have

T 1
B = — [ sin(2x) - sinCkx) dx = |77 = 2
K= sin(2x) - sin(kx) dx = {2
0 0,k + 2.

s
2
Ay = ;f sin3(x) sin(kx) dx
0

T

Ay = = [ sint(dx = == sinG) cos(a) — gsin® () cos() + 5.%)
1= sin (x)x—ﬂ 8smx cos(x) — 7 sin”(x) cos(x 8x
0

T

o 4

2 [ 4
A, = ;f sin3(x) sin(2x) dx = ;f sin*(x) cos(x) dx =
0 0

Vs

= %f sin*(x) d(sin(x)) = %(Sins(x))lz ~ 0
0

71' T[

2 2
Ay =— f sin®(x) sin(3x) dx = — f sin® (x) (3 sin(x) — 4sin®(x))dx =
0 0
T T
6 8 6 3
= —f sin*(x)dx — —f sin®(x)dx =—-=m —
n T T 8
0 0
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— g (— gsin5 (x) cos(x) — 1—651n(x) cos(x) — ﬁsin3 (x) cos(x) + 1i6x> . =

2
Ay = gf sin3(x) sin(kx) dx = 0 if k > 3.
0

So we have the next solution

u(x, t) = Z(Ak cos(kt) + By sin(kt)) sin(kx) =
k=1

= %sin(Zt) sin(2x) + %cos(t) sin(x) — %cos(Bt) sin(3x).
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