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Classification of 4-dimensional associative algebras with
principal generators over complex numbers
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Abstract : In order to obtain the classification of 4-dimensional associative algebras with principal generators over complex
number C under isostructuralism, by using the ring theory and distribution of roots of the equations satisfied by the principal
generators: one quadruple root, four different roots, one triple root and one simple root, two different double roots, one doub-
le root and two different simple roots, the above equations are translated and stretched, then the more simple equations are
obtained. By using linear algebras, quotient algebras and maple to make a large number of operations, it is concluded that each
isomorphism type has nothing to do with parameters. Finally by comparing each isomorphism type, the complete classification

is obtained, which deepens the realization of structure of asso ciative algebra, and provides reference for relative study.
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4CD® — 6CD* —2CD +2C =0, (16)
D' —2D°—D*+2D =0, an
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7‘& T%M%F&d 1’-73’1'2 ’1'3 éu lat’tzats H‘Jﬁﬁ%ﬁ%aEp qD(lal"l'z 9-733) = (lat’tzats)Tamuykﬂj

1 D Ty Tu

0 C Tzs T
T= ’

0 B Ty Ty

0 A Ty, Ty

Ty = D*, Ty = 2CD,Tyy =— 3A—4AB —2AC — B* +2BD +C*,T,; = 4A* +6AB + 4AC + 2AD +
2B*+2BC,T,, = D*,T,, = 3CD*,T,, =— 6A%> —15A’B—12A*C— 9A*D — 12AB* — 18ABC — 12ABD —
6AC* —6AC* —6ACD — 3B —6B*C—3B*D—3BC* +3BD* +3C D, T,, = 7A* +18A*B+ 15A*C+ 12A*D+
15AB? + 24ABC+18ABD +9AC?* +12ACD +3AD? +4B* +9B*C+ 6 B*D+ 6 BC? + 6 BCD + C* , X det(T) =
CBAT2B+O(CHA+TB), iR AN D=0,=£1,2 fRAKA6)F C=0, I\ o AR [FH BT, B M,
M; AR,

GE, B C EEFERTHSEERE—E R, HERMBEXTRA 4 %K.

M, =C[z]/(z"); M,=Clz]/(z*(z—1));

M,=C[x]/(2*(z—1)*); M;=C[z]/(xz(x—D(z+D(x—2)),
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