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0RECALLOFDEFINITIONS

Wefirstrecallthedefofquivers

DEFAquiverQ IQ Qi s t consistsof
Q asetofvertices
Qrasetofarrows
SQr Q amapfromarrowstovertices mappinganarrowto itsstartingpoint
t Q Q amapfromarrowstoverticesmappinganarrowto itsTerminalpoint

WerepresentanelementxcQsbydrawinganarrowfromitsstartingpointSla toits
endpointHd asfollows

Sla Hd

DEFLetQbeaquiverThepathalgebraKQofQisthealgebrawithbasistheSetofallpathsinthe
quiverQandwithmultiplicationdefOntwobasiselementsc c by
cc c c itsee Hs

0 otherwise

ThustheProductoftwoarbitraryelementsEdel Ic c ofKQ isgivenby die cc

DEF Apathoftheform is s s s I givenby lila.az deli iscalled an
Orientedcycle de



1 ADMISSIBLEIDEALSANDQUOTIENTSOFPATHALGEBRAS

letQ IQ Qn beafinitequiver andletA KQbeitspathalgebra IfthequiverQhasoriented
cyclesthenthepathalgebraisinfite dimensionalWewanttoconsiderquotientsofthepath
algebrabycertainidealsandwewouldlikethesequotientstobefinitedimensional and
indecomposableasanalgebra Conceptofadmissibleideals

DEFThearrowidealRaofA isthetwo sidedidealgeneratedbya arrowsinQ
AsavectorSpace wecandecomposethearrowidea asRQ kQr KQz Kde
WhereKdeisthesubspaceofKQwithbasistheSetQeofpathsoflength l

The l thpowerofthearrowidealcanbedecomposedas Rea neffekam and ithas a
basisconsistingofallpathsoflengthgreaterorequalto l

DEFAtwosidedideal I ofKQ isCalledanadmissibleidealifthereexistsaninteger m 2 st
RI E I E Rä
If I isanadmissibleidealofKQ thenIQ I isCalledaboundquiverandthequotient
algebra KQII isCalledaboundquiveralgebra

Remark1 Wehavethat RI E I theadmissibleideal I containsanpathsoflengthgreateror
equaltom whichguaranteesthattheboundquiveralgebraisfinitedimensional

Ifthequiverdoesnotcontainanyorientedcycles thentherealwaysexists ns.t
RamE I It sufficestotake mgreaterthanthelengthofthelongestpathin Q
ThusitQhas noorientedcycles wehave an ideal isadmissible itiscontainedinRea

Thecondition IER guaranteesthatwedonotcutanyarrowswhenwetakethequotient
thustheboundquiveralgebraisconnected

Remark2 Supposethat I isanadmissibleidealwhichisgeneratedbytheelementsa62 Os
Foreverypairofvertices y theelementexGeyisalinearcombinationofpathsfromXtoy
hencearelation
SinceG exOily weseethattheideal I isalsogeneratedbytheSetofrelations
lx6ly I i 1,2 s X yCQ Thisshowsthatforeveryadmissibleideal I
Jasetofrelationsthatgenerate I

Remark3 Afinite dimensionalalgebraA iscalledbasic itforeverysetofprimitiveorthogonal
idempotents le en st 1 er en wehaveeiAEGA i

If A is notbasicdefineEA es lsttobethesumofamaximalsetofprimitive
Orthogonal idempotentss.t.esA esja i j Then




















