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L finitedim Euclidean unitary space with scalarproduct c is

Det f L L with cfle I ez c4 fled Henkel is called

self adjoint

Gmina let f L L bediagonalizable insomeorthonormalbasiswithrealeigenvecto

Then f is self adjoint
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later converse also true

EI quantummechanics
associatemeasurementresultswithrealnumbers writethemondiagonal

a self adjointoperatordescribespossiblemeasurementoutcomes

Hilbertspace describesdynamics
dynamics id Hw4t iformallysowedby 4t e f4o

Hamiltonian selfadjoint unitaryoperator
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recall f L L dual map f L L s t f Cuttle in IfI I

let g
bescalarproduct def via isomorphism of L E ie glemtgtellinI

g L identifieselementsof Conjugated dualspacewith L
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g f gcalledadjoint usuallydenoted f again lor ftouunitaryspaces
so f self adjoint s f f

note if matrix off in some ONB isA thenmatrixoff is t't
f called symmetric Hermitian if matrixin someONB symm Hermitian

if c i s is a symm Hermitian scalarproduct so is c i of c f f
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self adjointoperators symm Hermitian scalarproducts

Now converse statement

Theorem

al f L L self adjoint f diagonalizable insomeONBwithrealeigenvectors
spectralTheorem

b If f L Lself adjoint theneigenvectorsfordifferenteigenvaluesareorthogona
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showall eigenvalues EIR
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f symmetric consider La complexification see I 10 with Hermitian
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s L a unitaryspace f
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sincematricesof f and f d the same eigenvaluesthesame in particularreal

induction in dimL
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L L Lf I see I 3
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theONB ofGt and i n
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Applications

A Hermitian t UI Ake it is surjective

any unitary U canbediagonalized toform ice

A inthisbasis is ie changebasisbacktogetoriginalA

f TE IR thenHessian j
is symmetric analysecriticalpointsvia

eigenvalues
note
more general normal operators f f f f f

similarproof f f diagonalizablein someONB
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spectraldecomposition f I Xp if f diagonal inONB Eei3 then
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existenceof functionalcalculus 6 f well defined for 6 in someclassof
functions

later in functionalanalysis dothis for acompactop s limitsofmatrices
continuous orbounded op s
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