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lamina let Lig be aninnerproductspacewithdimLeis Then

a LoCL non degenerate L Lo Lot

in particular dim f dim lot dimlot

b LocLand Lot non degenerate Lot Lo

Proof a asbefore def of L L s t gyeKuKylem
def gLo to L Lo non degenerate Kergto O

dimimoff dimLo

L og Lo 1 hasdimensiondimLo
3 choosebasisforg Loi extendto

basisof C dim dimL

3 dim dimL dinLo and LotLot is adirect sun

b Loc Lot t if both non degenerate then

dim Lot t dimL dimLot dimLo D

This lemmagives us thedesired decomposition of L



Thin Let Lig be an innerproductspacewithdim Lap Then L 7 Li
where theLi's arepairwiseorthogonal and

l dimensional for symmetricandHermitianforms
ldimensional degenerate or 2dimensional non degenerateforsymplecticforms

Proofi Inductionin dimL

dimL I clear so let dim122 If g 0 clear so let g to
Inductionhypothesis For 1,2 dimL 1 dimensionalspaceswehavethedesired

decomposition Nowconsider dial dimensionalspace L

symplecticcase

Fei ez s t gki let to actually to span h ez non degenerate asin II 21

L L Lot useinductionhypothesisfor Lot

symmetriccase

assume gle e 0 for all ee L Then forany la la EL

0 gle ter e te glee It 2glenlzltglk.ec 2glhie4w0 0

s gle ee O sg 0

So y lo lo t 0 for some lo E L

take to span lo then use L Lo Lotandinductionhypothesis



Hermitian case

as insymm case let gle e O feel then He ezC L

O gle tea lit G glene It gleukltgleueiltgllz.ec

hf
2Regleney

gIli ez i d forsome a EIR saya O

O Regia ez f Re iagle.lk Re 1 1 is acontradiction

s a 0 so y 0 andconcludeasinSymon case 0

Can theseinnerproductsbeclassified uniquely as discussedin II 2 uptoisometry
Yes as we willprovenext

Classificationaccording to thefollowinginvariants

u dimL ro dimKerry

forsymonandHermitian given L QILi as inThem then
rt numberof positive Li asin II 2cgHix of
r numberofnegativeLi CgHH co

n rot rt tr and Cro re r 7 iscalledsignatureof Lig
sometimesit'scalledinertia and re r is calledsignatureCitro01


