
 

Universalapproximationof one hiddenlayerfeedforward NN
A simpleproof LetestionGERCHINOVITZ

Theresultsand proofs below are combinationsofresults and
proofs from Gybenko 1989 and Boron 1993
Leealso Jones 1992 and Leskoet al 1993
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Weshowthat thereexists g 6 Rᵈ R suchthat
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First bytheGietzeextensiontheorem thereexists E R continuous
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We now offosimategwitha 1
hiddenlayerNN

Since
g
6 R R is rapidlydecreasing glies inthe Ichnotzspace

the inversionformulafortheFouriertransformholds Kick

g6 e gyro do

É e w dw forsomehypercube C C1R odfsidelengthp
wewrite aÉb tomeanthat a b e
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the integral sum E approximationaboveholds because
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indeed K is boundedandboth the'tandg areuniformlyoutmous
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Examplesofuniversalactivationfunctions
alternativeproof noa x more 0

to oftrosinateindicator for interpolation

convex Gunfinationoftwosuchbumps at the
boundarybetweentwo_cells in apartitionof a b

b G R R s t is not polynomial
Leshno et al 1993 Step3

as furtherextensions in the some paper

Dropping the assumption that K is compact

Undermildassumptions on f RER the approximation result
holds in norm with the Lebesgue measure locboltcmm

see Keshno et al 1993 Theorem1

esg some paper Proposition1 E p k pato µ pole
with compactsupport pk X

In pe norm there is a quantitativeapproximation result via
an argument due to Mourey a G G Hilbertspace

see Borron 1993 Lemma 1 inparticular
the integral in C above is reinterpreted as a convexcombination

NB Boon assumes fullflro dw to but flftroldw.at
seems to work too rookerassumptionprovided fel Rd


