
Pensieve Header: Verifying the B4 Syzygy.

Unprotect@NonCommutativeMultiplyD;

0 ** _ = 0;

_ ** 0 = 0;

Hc_ ?NumberQ * a_L ** b_ := Expand@c * Ha ** bLD;

a_ ** Hc_ ?NumberQ * b_L := Expand@c * Ha ** bLD;

a_Plus ** b_ := Hð ** bL & �� a;

a_ ** b_Plus := Ha ** ðL & �� b;

b@x_, y_D := x ** y - y ** x;

loc = 8
Η@i_, j_, k_D ¦ b@a@i, jD, a@i, kDD + b@a@i, jD, a@j, kDD + b@a@i, kD, a@j, kDD,

Γ@i_, j_, k_, l_D ¦ b@a@i, jD, a@k, lDD
<;

glob = 8
Η@i_, j_, k_D ¦ Plus@

b@a@i, jD, a@i, kDD + b@a@i, jD, a@j, kDD + b@a@i, kD, a@j, kDD,

a@i, jD ** a@i, kD ** a@j, kD - a@j, kD ** a@i, kD ** a@i, jD
D,

Γ@i_, j_, k_, l_D ¦ b@a@i, jD, a@k, lDD
<;

syz = Plus@
+b@Η@2, 3, 4D, +a@1, 2D + a@1, 3D + a@1, 4DD,

-b@Η@1, 3, 4D, -a@1, 2D + a@2, 3D + a@2, 4DD,

+b@Η@1, 2, 4D, -a@1, 3D - a@2, 3D + a@3, 4DD,

-b@Η@1, 2, 3D, -a@1, 4D - a@2, 4D - a@3, 4DD,

-b@Γ@1, 2, 3, 4D, a@1, 3D + a@1, 4D + a@2, 3D + a@2, 4DD,

+b@Γ@1, 3, 2, 4D, a@1, 2D + a@1, 4D - a@2, 3D + a@3, 4DD,

-b@Γ@1, 4, 2, 3D, a@1, 2D + a@1, 3D - a@2, 4D - a@3, 4DD
D;

syz �. 9Η@i_, j_, k_D ¦ Ηi j k, Γ@i_, j_, k_, l_D ¦ Γk l
i j =; H* failed *L

syz �. loc

0



syz �. glob

-a@1, 2D ** a@1, 3D ** a@1, 4D ** a@3, 4D + a@1, 2D ** a@1, 3D ** a@2, 3D ** a@1, 4D +

a@1, 2D ** a@1, 3D ** a@2, 3D ** a@2, 4D + a@1, 2D ** a@1, 3D ** a@2, 3D ** a@3, 4D -

a@1, 2D ** a@1, 4D ** a@2, 4D ** a@1, 3D - a@1, 2D ** a@1, 4D ** a@2, 4D ** a@2, 3D +

a@1, 2D ** a@1, 4D ** a@2, 4D ** a@3, 4D - a@1, 2D ** a@2, 3D ** a@2, 4D ** a@3, 4D +

a@1, 2D ** a@3, 4D ** a@1, 4D ** a@1, 3D + a@1, 2D ** a@3, 4D ** a@2, 4D ** a@2, 3D +

a@1, 3D ** a@1, 2D ** a@1, 4D ** a@2, 4D + a@1, 3D ** a@1, 4D ** a@3, 4D ** a@1, 2D -

a@1, 3D ** a@1, 4D ** a@3, 4D ** a@2, 3D - a@1, 3D ** a@1, 4D ** a@3, 4D ** a@2, 4D -

a@1, 3D ** a@2, 3D ** a@2, 4D ** a@3, 4D - a@1, 3D ** a@2, 4D ** a@1, 4D ** a@1, 2D +

a@1, 3D ** a@3, 4D ** a@2, 4D ** a@2, 3D - a@1, 4D ** a@1, 2D ** a@1, 3D ** a@2, 3D +

a@1, 4D ** a@2, 3D ** a@1, 3D ** a@1, 2D - a@1, 4D ** a@2, 3D ** a@2, 4D ** a@3, 4D +

a@1, 4D ** a@3, 4D ** a@2, 4D ** a@2, 3D + a@2, 3D ** a@1, 2D ** a@1, 4D ** a@2, 4D -

a@2, 3D ** a@1, 3D ** a@1, 2D ** a@1, 4D - a@2, 3D ** a@1, 3D ** a@1, 2D ** a@2, 4D -

a@2, 3D ** a@1, 3D ** a@1, 2D ** a@3, 4D + a@2, 3D ** a@1, 3D ** a@1, 4D ** a@3, 4D -

a@2, 3D ** a@2, 4D ** a@1, 4D ** a@1, 2D + a@2, 3D ** a@2, 4D ** a@3, 4D ** a@1, 2D +

a@2, 3D ** a@2, 4D ** a@3, 4D ** a@1, 3D + a@2, 3D ** a@2, 4D ** a@3, 4D ** a@1, 4D -

a@2, 3D ** a@3, 4D ** a@1, 4D ** a@1, 3D - a@2, 4D ** a@1, 2D ** a@1, 3D ** a@2, 3D +

a@2, 4D ** a@1, 3D ** a@1, 4D ** a@3, 4D + a@2, 4D ** a@1, 4D ** a@1, 2D ** a@1, 3D +

a@2, 4D ** a@1, 4D ** a@1, 2D ** a@2, 3D - a@2, 4D ** a@1, 4D ** a@1, 2D ** a@3, 4D +

a@2, 4D ** a@2, 3D ** a@1, 3D ** a@1, 2D - a@2, 4D ** a@3, 4D ** a@1, 4D ** a@1, 3D -

a@3, 4D ** a@1, 2D ** a@1, 3D ** a@2, 3D - a@3, 4D ** a@1, 2D ** a@1, 4D ** a@2, 4D -

a@3, 4D ** a@1, 4D ** a@1, 3D ** a@1, 2D + a@3, 4D ** a@1, 4D ** a@1, 3D ** a@2, 3D +

a@3, 4D ** a@1, 4D ** a@1, 3D ** a@2, 4D + a@3, 4D ** a@2, 3D ** a@1, 3D ** a@1, 2D +

a@3, 4D ** a@2, 4D ** a@1, 4D ** a@1, 2D - a@3, 4D ** a@2, 4D ** a@2, 3D ** a@1, 2D -

a@3, 4D ** a@2, 4D ** a@2, 3D ** a@1, 3D - a@3, 4D ** a@2, 4D ** a@2, 3D ** a@1, 4D
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