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Def A Euclideanspace Lig is a realvectorspaceL dimLeo with
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Aunitary space Lig is a complexvectorspaceL withHermitian
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w
0

usualterminology suchg are
calledscalarproducts

Remarks
dim Lcn both spaceshaveorthonormalbasis

isometric to 112 Q with canonicalscalarproduct
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Cauchy Schwarzf Bunyakowskii tchez IE Ile Il He211withequality if f
e l z linearlydependent proof seeAduCalc use OEcheetahde tuez
andchooseX µ right
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i e the triangleinequality Ilene Helle 11 11411 holds



thus 11 It isindeed a norm and dle HereIt is ametric

recall nom Il Il cHe11 0 e 0 positivedefinite

Ilyell 1,11 Hell absolutelyhomogeneous

Ill tell Elle11the211 triangleinequality
metricdi dlened 20 non negative
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unitaryspacescomplete w r t Ill ezlt FF.ee arecalledHilbertspaces

fordim Las all unitaryspaces are Hilbertspaces
anycompletenormedspace nom is not necessarilydefviascalarproduct seeHW
is calledBanachspace
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Is thisreally anangleinTi or anyplane
l Cosi l ezconsider et Fei sing lez Ted

celee's Cosacosts singsup cos al



distance Euclideanspace between V Wc L isdef as
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let f e Wcl a subspaceCdhyperplanethroughtheorigin
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Proof forany new
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explicit formula givenbasis en em of W ew iEice eisei
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Pythagoras HenrikHell HettieHell so EicerifeHell
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note in n dimHilbertspace Elche 12Ellell Besselinequality

whichwillgiveusconvergenceof a lie ei to e if ei is anorthonormal

Hilbertspace basis

volume needadditivemonotone multiplicativefororth directsums
also wewill see laterthatany linear f L canbewrittenas



f U I eachdirectionwith
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volume flat deff1 volume U
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