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(M,g) Laplace-Beltrami operator A, = \/_ai (\/a 9'0,)
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( Jacobi operator J =A+|Al" +Ric(N,N))
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(M,g) —A, * the operator is self-adjoint and its spetrum is discete °
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1. Navier-Stokes equation
a—u+(u -V)u—-vAu =-VP
ot
div(u) =0
2. Potential theory and gravity theory
Au=f
3. Heat equation
ou(x,t)

—Au(x,t) = f(x,t)

4. Wave equation
o%u(x,t)
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—Au(x,t)=0

5. Schrodinger equation
§ Problems
1. Direct problems
(1) Compute Spec(M,g) the first non-null eigenvalue 4
(2) Properties of Spec(M,g)
2. Inverse problems
(1) Spec(M,g) %€ T M HY dimension * volume ° the integral of scalar
curvature(over M)
(2) Isospectral problem : Can we hear the shap of a drum ?
If(M,g) > (M',g")are isospectral » are they isometric ? J.Milnor 1964 and a
planar counter example by C.Gordon ~ D.Webb and S.Wolpert 1992
§ Laplacian operator HY%4{n[ =



#UIRSR i u LD = [ u()dx
WGOTE x=0 B8 u(x) = u(0) +u'(0)x +u"(0) -X?+ u"(0) -%+o(x“)
HIlU = u(0)+%(0)h2 +o(h")
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u"(0) = h%(u —u(0)+o(h®) (Au(x)= 372 FtPA u #Y Laplacian #£/% 8 w(0)82 u f£3
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