
In [179] :=

MobiusTransform[∞, β_, γ_] :=

({{0, (β - γ)}, {1, -γ}}) / Sqrt[Det[{{0, (β - γ)}, {1, -γ}}]];

MobiusTransform[α_, β_, γ_] := ({{(β - γ) / (β - α), -α (β - γ) / (β - α)}, {1, -γ}}) /

Sqrt[Det[{{(β - γ) / (β - α), -α (β - γ) / (β - α)}, {1, -γ}}]]

In [175] :=

ω = Exp[2 π  / 3];

X =

FullSimplify[Inverse[MobiusTransform[Conjugate[ω], ω, 0]]. MobiusTransform[∞, ω, 1]]

Y = FullSimplify[

Inverse[MobiusTransform[1, Conjugate[ω], 0]. MobiusTransform[∞, Conjugate[ω], ω]]]

Z =

FullSimplify[Inverse[MobiusTransform[1, ω, 0]]. MobiusTransform[∞, Conjugate[ω], 1]]
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In [171] :=

Simplify@Tr[X]

Simplify@Tr[Y]

Simplify@Tr[Z]

Simplify@Tr[Z.Y.Z.Z.Y.Z]
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