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With alphabet T and with w,v,w € T, a, 3,7 € FL(T), D € tex(T), g, h € exp(toer(T)) = TAut(T).

1. The definition of .J:

2. The t equation (desired):
Ju(y [ tm™®) ) RO

3. The h equation (desired):

1
Ju(y) = [ ds div,(y ) RCS) ) €%

S0

= Ju(3) [ty | RCY™ 4 J(y | RCY) [ RO ) by

Ju(beh(a, B)) = Ju(@) + Ju(B ) RC®) ) C;°

4. CRC equation #:
. CRC equation h:

6. CRC equation div:
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div,(a f RCY) J C7 =7

e vy ftmiy
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7. div property t:

oo

. div property h

divy, (v Jtml') = (div, (y) + div,(v)) f tml)

the “cocycle condition™: with ad, {~} := der(u — [y, u]),

(div, o) J ad, {8} — (div, 8) J ad, {a} = div, ([e. 8] + o J ad, {8} — B J ad, {a})

9. div of beh:

div,(beh(a, 8)) =7

10. The definition of JA:
11. The ODE for JA: with v, =~ J RCI,
JA(0) =0,

JAL(Y) == Ju(7) J RCD

dJA(s)
ds

= JA(s) J ad, {7:} + div, ve,  JA(L) = JA,(v)

12. The relation with tder:
13. The definition of j (following A-T):
14. j’s cocycle property:

et — C, and C] = el

i(eP) = [Lff‘,-f--*b((iiw) _-d
ne e Jo #, o D

=jlg)+g-j(h)

(div D)

Jlgh)

15. The differential of exp:

16. The differential of v = beh(e, 3): (

ad vy
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1 — ,—ad sady 1
det =t [ ——— ) (57) = ( (6
ad~ ad~

1 — (,—ud 3 o
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L " 1 — e ady R S
17. The differential of C' (approximate): 8C7 = ad, {(%) () f R(-Tu_ﬁ'} /C
ad v
) ) . » ady _ 1 i .
18. The differential of RC (approximate): ORC] = RCY ff ad, {((T) (69) / RC;’}
ad ~
19. The differential of .J: 0Ju(y) ="
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