
x

∼\ = γ
x
:
γx
∼
\

γx
∼
\ = oγ

x

x\
g∼\ = o

−
g

og\

cocycle x:g � D:G −→ K
C � x

−
g

G

∼
h //

oC

��

�

D

h

<<xxxxxxxxxxxxxxxxxxxxxxxxxxxxx ∼h // �
K
:G

� �
{γx

∼
h =

x

1/2
Bx

xh
g∼h = o

−
g

ogh �

kg∼h =
o
kg

okgh =
o

−k
ok

−
g

ogh =
o

−k
o

−
g

ogh =
o

−k
g∼h

�:(og) �

{og

∼h =
g∼h:g = o

−
g

ogh:g
x

∼h =
γx
∼
h:γ

x
=

x

1/2
Bx

xh:γ
x



G
Rg //

oC

��

g C
∼
h

!!
G

∼
h //

oC

��

�

D

−
gg C h

66lllllllllllllllllllllllllllllllllllllllllllllllllll g //

g C ∼h

<<D

h

<<xxxxxxxxxxxxxxxxxxxxxxxxxxxxx ∼h // �
K
:G

y

g C
∼
h

X Z

=
y

Rg

∼
h

X Z

=
yg∼h �

ky

g C
∼
h

X Z

=
ky · g∼h =

k · yg∼h =
o

−k
yg∼h =

o

−k
y

g C
∼
h

X Z

y

−
gg C h = o

−
y

oy

−
gg C h
X Z

= o

−
y oy

−
g

oy · gh = oyg
oygh =

yg∼h =
y

Rg

∼
h

X Z

g
·
k D e
X Z

=
·
k

e
Rg C e

LHS =
0
∂t

te
·
kge =

0
∂t

te
·
k

Rg C e
X Z

= RHS

b � −G � bg = b −Rg � −Gg

x:b � D D −G
D−→ −D � bx

bog = bg o
g

−C



g

∇bog
h =

−
b

e

Rg C
∼
h

LHS =
g

∇
bgog

−C
h = b −Rg

g∼

−
h −

g
+

b D
∼
h

X Z

= b
e

Rg C
∼
h −

+

b
e

Rg C
∼
h = b−

+

b
Y [

e

Rg C
∼
h = RHS

o

−
g−1

y

Rg C
∼
h

X Z

=
og

y C g
y

Rg C o C Ch
X Z

y

Rg C
∼
h

X Z

=
yg∼h = oyg

oygh =
o
gg−1yg

oygh = o

−
g

og
g−1yg

oygh = o

−
g

og
y C g

oygh = RHS

x

∇ ·x
h

X Z

= ·x
x

−
h − ·x • ∗x D xh

y

Rg C
∼
h

X Z

=
yg∼h = oyg

oygh = oyg
y

Rg C o C Ch
X Z

−
b e

Rg C o C Ch = b− −Rg o
g

−C
og

−
h = b −Rg o

g

−C
og

−
h = ·x

x

−
h

o
∼
g

x

∇ ·x
h

X Z

=
g

∇ ·x∼
h =

g

∇
bgog

−C
∼h =

−
b

e

Rg C
∼
h =

−
b

e

y

oyg
y

Rg C o C Ch
X Z

=
−
b e

y

oyg˜
e

Rg C o C Ch
X Z

+ o
∼
g
−
b e

Rg C o C Ch =

ı

−
%

−
be

y

oyg
X Z

xh + o
∼
g ·x

x

−
h

X Z

oyg =
o
gg−1yg = o

−
g

x
g−1yg = o

−
g

x
y C g

−
b e

y

oyg = o

−
g
−
b

exCg = o

−
g

x−
beCg = o

−
g

x−
b D g

b D g
Y [wg

= bw
w

−
g �

−
b D g

x
o

−
g = b D g

Y [wg

w

o

= bw
w

−
g

w

o

= a− w ∗aw
Y [

w−1
B−x

x 1/2

B x

w

0
= a− w ∗aw
Y [

w−1
B−x

w

0

x 1/2

B x

−
b D g

x
=

0

w
a− w ∗aw
Y [

w−1
B−x =

0

w = 0
a− w ∗aw

0−1
B−x + a− 0∗a0

Y [

0

w

w−1
B−x

= −a
0−1
B−x

0

w

w
B−x

0−1
B−x = −a

0

w

w
B−x = −a

0

w
ı + 2w • ∗x + Q

w
Q

x
= −2a • ∗x



c =
+

c:
−
c

b:bb (∇e) = −1

2
b

+
; bb

a− x∗ax
Y [

; b− x
∗
bx

Y [
= a •

∗
b − b • ∗a �

+

c

G
oC−−→ D = K þ G

G
∞È� C←− G C

G
∞È�

g

y D e
X Z

=
yge

g

b D e
X Z

=
0
∂t

tebge

o
gC = og

o

−
g � K

C

·x � −Dx

x = og

o C
(
γ

t
g
)

= oγ
t
g = og

Y[
g−1γ

t
g

Y [

= x g−1γ
t
g

Y [

� b−Rg
Y [

o
g

−C = b D g
Y [x

= ·x

b
e

Rg

∼
h = o

−
g

xb D g
xh + o

−
g

x

b D g
Y [

D h
X Z

LHS =
0
∂t

tebg∼h =
0
∂t

o
tebg

otebgh =
0
∂t

o
gteb D g ogteb D g

h =
0
∂t

o

−
g

x
teb D gxteb D g

h
X Z

= o

−
g

0
∂t

x
teb D g

X Z
xh + o

−
g

0
∂t

xteb D g

h
X Z

= o

−
g

x
0
∂t

teb D g xh + o

−
g

0
∂t

xteb D g

h
X Z

= RHS

x

∇ ·x
h

X Z

=
x−
b D g

xh +

x
−
b D g
Y [

D h
X Z



o

−
g

og

∇ ·x
h

X Z

= o

−
g

x

∇ ·x
h

X Z

=
g

∇ ·x
h =

g

∇
bgog

−C
h = bg

g∼

−
h − 0

∂t

exp t bg
ge

Y [

C g∼h

= b −Rg
g∼

−
h − 0

∂t

exp t
+
b C g∼h = b

e

Rg

∼
h −

+

b
e

Rg

∼
h =

−
b

e

Rg

∼
h =

g
−
b D

∼
h

X Z

=
−
b

e

Rg C
∼
h


