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What is a Koszul algebra?
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Some examples of Koszul algebras
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How to prove that an algebra is Koszul?
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How to prove that an algebra is Koszul?
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An &lge\o&m with o Ksszul filiration which is net Grgruaolvat.‘c_
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K[a7b7c7d767f7g7h7i7j7 k7l]/1

= (a2,...,l2, ab — aj, ab — bj, ac — ad, ac — cd, cg — cj, cg — gj, bd — bg, bd — dg,
de — df, de — ef, gh — gi, gh — hi, jk — jl, jk — ki)

if K’E then there s a Koszul fifgvation

0), (d), (d+e+f), (de), b+e+ f+g,d+e+f) (d+e+fg), (def),
atct+e+fb+e+f+g,d+e+f),(b+e+ fid+e+ f,g), (b+c+ f,d+e+ f,g),
a+c,b+g,die+f), (b+e+ fic+j,d+e+ f,9), (bde+ f,9), (a+c,b+g,d, e+ f,7),
at+g+ib+g,ct+g+j,de+f),b+e+ fic+jd+e+ f,g,h+1i), (a,b+g,c,d,e+ f,j),
a+g,b+gct+gdetfg), (a+ibetijdetfg), b+et+ fictid+et f g h,i),
bc+j,d,e+ f,g,h+1), (a,b,c,dye+ f,9,5), (a+g,b+g,c+g,de+ f,5,k+1),
a+7j,b,c+j,de+ f,g,h+1), (a,b,c,d,e+ f,g,h+14,7), (a+g,b+9g,c+g,d, e+ f,j,k,1),
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(a,b,c,d,e+ f,g,h,i,7), (a,...,7), (a,...,k), (a,...,1).



K[a7b7 C, dveafagahaiajakal]/l

I:(aQ,...,ZQ, ab — aj, ab — bj, ac — ad, ac — cd, cg — cj, cg — gj, bd — bg, bd — dg,
de — df, de — ef, gh — gi, gh — hi, jk — jl, jk — ki)

|7C |K=E3 there is no l-/oSZLJ f[/tl’ation/.
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165 720 linear forms | removed sealar multiples
APP}Y @ @V\c\ @ ~ 30 linear 7[0Vm5 L st (L) Can Pdehtl’a//)/

b< pavt of a Kospol filtration.

d? €, f7 g, hv iv jv kv l7 d+€a d_ea d+f7 d_fv €+f, g+h7 g_h7 g+2, g—Z, h+Z,
j+k7 j_ka j+l7 j_l7 k+l> d+€—|—f, d_e_fv g+h+27 g_h_iv ]+k+l7 j_k_l
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b< pavt of a Kospol filtration.

@6, f7 g, hv iv jv kv l7 d+€a d_ea d+f7 d_fv €+f, g+h7 g_h7 g+2, g—Z, h+Z,
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Suppogc (d) would be pat of o ¥oszol filtration.
(0):(d) = (a-c, 6—3, d e—f}
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o (d) cannet be part of a Koszol Liltvation .
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b< pavt of a Kospol fileration.

Xev f7 g, hv iv jv kv l7 d+€a d_ea d+f7 d_fv €+f, g+h7 g_h7 g—f_lv g—Z, h—|—2,
j+k7 j_ka j+l7 j_l7 k+l> d+€—|—f, d—€—f, g+h+27 g_h_iv ]+k+l7 j_k_l

Siwﬁlav awguwxems appl7 1o tl/\e nma?y\ims ,Meav IoVMS.



Conclusion
Fg[a,b,c,d,e,f,g,h,i,j,k,l]/l
I=(a*,...,1%, ab— aj, ab—bj, ac — ad, ac — cd, cg — cj, cg — gj, bd — bg, bd — dg,
de — df, de — ef, gh — gi, gh — hi, jk — jl, jk — ki)

IS Cq'@(u«cl\f«tic/ but does nor have a Koszol filtvation.
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