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1. Derivation of an analytical solution for string vibration.
<step 1> Guess u(x,t) = X(X)T(t)

X" _ T _

<step 2> Satisfy the PDE c¢*X"(x)T(t) = X(X)T(t), X00 "I

<step 3> Satisfy B.C X(x)=X(I)=0
<step 4> Find eigenvalues k, and eigenfuctions X, (x) °

X"(X) =—-4.2X(x), X(0)= X(1) =0
k=-247,X(X) =X, (X),n=12,3......

T(t)=—C°A4°T(t)
T.(t) = P, cos(cAt) + Q, sin(cAt)

<step 5> Find T (t) »
u(x,t) =3 X, ([P, cos(cA,t) + Q, sin(cAt)]
<step 6> Find P, and Q, u(x,0) = ¢(x) = i P X, (X)—> P,

U(%0) = p(9 = Y. 04X, (¥ > Q
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S (%0) = 9(x
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