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§ Eigenvalues

§ 01 The wave equation on a string
Uy —Uy = 0 -(*) u0,D=ul,n=0 > ux,0)= U, (x)

e, (x) ::sin(nLLX), n>1

H:={f e L’([0,T])|f(0) = f (T) =0} Alle, (x) L1k H &Y basis °

0% (x) n27z2 2

We have the relation — (x) =——¢, (X) 5& operator —%E’] 1 (spectrum ° £

& eigenvalues and eigenfuncUons)
u(x,t) = Zan (t)e, (x) FEAC) &

Nzt

Z(a (t)+ a (t)e,(x)=0 a,(t)=A, COS(—)+ B, sin(= )

nzt nzrX

u(x,t) = Z[An cos(—) + Bsm(—)]sm(—)
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Spectrum of the operator o { B }
n>1

FERESI L=27 > FlsERg (n) > BIALEFATZERT B A -

§ 02 The heat equation
QcR® u,—Au=0 with BC -~ and initial condition u(X,0) = U(X)

Separation of variables u(X,t) = @(t)@w(X) then (p_(t) _ Ao =

o) (x)
o(t) = p(0)e ™
—Aw(X) = Ao(x) > with @(X)=0 for xedQ then A is the eigenvalue of —A
(with Dirichlet condition)
(8 )so FERR—4H basis > —Ae, = A€,

u(x,t) =Y ce e, ()

# Q=[0,a]x[0,b]x[0,c]Hle (X, y,z) =Si”(kxzx)Si”(ky:y)Sin(kfz)
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