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With alphabet T and with u, v, w ∈ T , α, β, γ ∈ FL(T ), D ∈ tder(T ), g, h ∈ exp(tder(T )) = TAut(T ).
Checkmarks (X) as in CheatSheetJ-Verification.nb.

1. The definition of J : Ju(γ) :=

∫ 1

0

ds divu(γ �RCsγ
u ) � C−sγu

2. X The t equation (desired):
Jw(γ � tmuv

w ) �RCγ�tmuvw
w = Ju(γ) � tmuv

w �RCγ�tmuvw
w + Jv(γ �RCγ

u) �RCγ�RCγu
v � tmuv

w

3. X The h equation (desired): Ju(bch(α, β)) = Ju(α) + Ju(β �RCα
u ) � C−αu

4. X The meaning(s) of RC: CCγ
u �RC−γu = Id, CCγ�RCγu

u = RCγ
u

5. RC equation t: tmuv
w �RCγ�tmuvw

w = RCγ
u �RCγ�RCγu

v � tmuv
w

6. RC equation h: RCbch(α,β)
u = RCα

u �RCβ�RCαu
u

7. RCC equation div: divu(α �RCγ
u) � Cγ

u = ?

8. CRC equation div: divu(α � Cγ
u) �RCγ

u = ?

9. div property t: divw(γ � tmuv
w ) = (divu(γ) + divv(γ)) � tmuv

w

10. X div property h — the “cocycle condition”: with adu{γ} := der(u→ [γ, u]),
(divu α) � adu{β} − (divu β) � adu{α} = divu ([α, β] + α � adu{β} − β � adu{α})

11. div of bch: divu(bch(α, β)) = ?

12. The definition of JA: JAu(γ) := Ju(γ) �RCγ
u

13. The ODE for JA: with γs = γ �RCsγ
u ,

JA(0) = 0,
dJA(s)

ds
= JA(s) � adu{γs}+ divu γs, JA(1) = JAu(γ)

14. The relation with tder: eadu{γ} = C?
u and Cγ

u = eadu{?}

15. The definition of j (following A-T): j(eD) =

∫ 1

0

ds esD(divD) =
eD − 1

D
(divD)

16. j’s cocycle property: j(gh) = j(g) + g · j(h)

17. The differential of exp: δeγ = eγ ·
(

1− e− ad γ

ad γ

)
(δγ) =

(
ead γ − 1

ad γ

)
(δγ) · eγ

18. X The differential of γ = bch(α, β):(
1− e− ad γ

ad γ

)
(δγ) =

(
e− adβ 1− e− adα

adα

)
(δα) +

(
1− e− adβ

ad β

)
(δβ)

19. X The differential of C: δCγ
u = adu

{(
ead γ − 1

ad γ

)
(δγ) �RC−γu

}
� Cγ

u

20. X The differential of RC: δRCγ
u = RCγ

u � adu

{(
1− e− ad γ

ad γ

)
(δγ) �RCγ

u

}
21. X The differential of J : δJu(γ) = δγ �

(
1− e− ad γ

ad γ

)
�RCγ

u � divu �C−γu
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Recycling.

X The differential of J : δJu(γ) =

∫ 1

0

ds divu
(
δγ � e− ad sγ �RCsγ

u

)
� C−sγu

+

∫ 1

0

ds divu

((
1− e− ad sγ

ad γ

)
(δγ) �RCsγ

u � adu{γ �RCsγ
u }
)

� C−sγu

−
∫ 1

0

ds divu

((
1− e− ad sγ

ad γ

)
(δγ) �RCsγ

u

)
� adu{γ �RCsγ

u } � C−sγu


