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Suppose that vibration of the string o% s
length L fixed at both sides (ends).

> ==, 0<x <L t>0 (1) %

u_ 0%

u(x, O) — f(x), 0<x<L @3




We know that the solution of the wave % %
equation  u(x,t) = 8(x + ct) + p(x — ct)

Use the initial conditions, we obtain
u(x,0) = 8(x) + o(x) = f(x), O0<x<L
u(x,0) = c [@'(x) — @' (x)] = g(x), O0<x<L

Solving from equation (5) and (6), we get the value



There fore, the required solution

x+ct

u(x, t) = = [f(x+ct) + f(x —ct)] + .. 9(a)da,

2
for0<x+ct<Land0<x-—ct<L. Thesolutloms»a%

determined by the initial data t < —, andt < == - 2

For larger times, applying the boundary conditions, we




Setting 8 = —ct, equation (9) reduces to %

p(B) = —0(=p), B =0, (1%%
Setting B = [ + ct, equation (10) takes the form
%&g\
0(B) =—p2L—-p), B=L, (12

If we take ¢ = —w, then rewrite the equation (7) as
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We observe that the range of @(w) is extendedto —L < w < L %

If we taken f = v then equation (12) reduces to

o) = —pQ2L-v), v=lI,

Putting w = 2L — v in equation (8), we get



In above expression, the range of @(v) is extended to the %e%gl

%

L < v < 2L. Therefore, we obtain @(v), Vv = 0 and @(w),

Vw < L. The solution is determined VO < x < Landt > 0»3%
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Question 1: Determine the solution of the following problen

0°u _ 5, 0%u
W_C 922’ 0<X<L, t>0,
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Question 2: Determine the solution of the following problem %
0% u 2 0%u
W—Caxz, O<x<L, t>0, _ ®
u(x,0)=f(x)0<x<L E
ur(x,0) =gx), 0<x<L e
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