
t = s
∂t E

tb C _t = Es

b C
·
_s + e D _s
Y [

¾Etb

_t −
¾Es

b_s

t − s
=

¾Es
b_t −

¾Es
b_s

t − s
+

¾Etb

_t −
¾Etb

_s

t − s
=

¾Es
b_t −

¾Es
b_s

t − s
+
¾E tb− ¾Es

b
t − s

0|1∫
dϑ

¾Es
b + ϑ ¾Etb− ¾Es

b
Y [

−
_t

�

¾Es
b
·
_s +

¾Es
be ¾Es

b
−
_s =

¾Es
b
·
_s +

¾Es
b e D _s
Y [

t = s
∂t E

t 1�···E t n�
Y [

C _t = Es 1�···Es n�
Y [

C
·
_s +

∑
1 6 k 6 n

Es 1�···Es n�
Y [

C k� D Es k + 1�···Es n�
X Z

C _s
Y [

n = 0 klar

0 6 n y n + 1:
t = s

∂t E
t 0�···E t n�

Y [
C _t =

t = s
∂t E

t 0� C E t 1�···E t n�
X Z

C _t
Y [

= Es 0� C t = s
∂t E

t 1�···E t n�
Y [

C _t + Es 0� C 0� D Es 1�···Es n�
X Z

C _s
Y [

= Es 0� C Es 1�···Es n�
X Z

C
·
_s

Y [
+ Es 0� C 0� D Es 1�···Es n�

X Z

C _s
Y [

+Es 0� C
∑

1 6 k 6 n

Es 1�···Es k� C k� D Es k + 1�···Es n�
X Z

C _s
Y [

Y [

= Es 0�···Es n�
Y [

C
·
_s +

∑
0 6 k 6 n

Es 0�···Es n�
Y [

C k� D Es k + 1�···Es n�
X Z

C _s
Y [

t = 0
∂t E

t 1�···E t n�
Y [

C _ =
∑

1 6 k 6 n

k� D _

∂t E
tb

Y[
E tbb
Y[

E−tb
Y [

E−tbb
Y [

C _

= E tb C e D E tbbE−tbE tbb
Y [

C _
X Z

Y [

+ E tbE tbb
Y [

C eb D E−tbE−tbb
Y [

C _
X Z

Y [

−E tbE tbbE−tb
Y [

C e D E−tbb C _
X Z

Y [
− E tbE tbbE−tbE−tbb
Y [

C eb D _
Y [

t = 0
∂t E

tbE tbbE−tbE−tbb
Y [

C _ = 0

LHS = e D _+ eb D _− e D _− eb D _ = 0



t = 0
∂t | E

t 1� ··· E t m� C e D E t m + 1�···E t n�
X Z

C _
Y [

=
∑
i 6 m

i� D e D _
Y [

+
∑

j > m

e D j� D _
Y [

LHS =
∑
i 6 m

i� D e D _
Y [

+
t = 0

∂te D E t m + 1�···E t n�
X Z

C _
Y [

=
∑
i 6 m

i� D e D _
Y [

+ e D t = 0
∂t E t m + 1�···E t n�
X Z

C _
Y [

=

∑
i 6 m

i� D e D _
Y [

+ e D
∑

j > m

j� D _
Y [

= RHS

t = 0
∂

2

t E tbE tbbE−tbE−tbb
Y [

C _ = 2 e ; eb
Y [

D _

LHS =
t = 0

∂t E
tb C e D E tbbE−tbE tbb

Y [
C _

X Z

Y [

+
t = 0

∂t E
tbE tbb

Y [
C eb D E−tbE−tbbX Z

C _
Y [

− t = 0
∂t E

tbE tbbE−tb
Y [

C e D E−tbb C _
X Z

Y [
− t = 0

∂t E
tbE tbbE−tbE−tbb

Y [
C eb D _
Y [

= e D e D _
Y [

+ e D eb D _
Y [

− e D e D _
Y [

− e D eb D _
Y [

+ e D eb D _
Y [

+ eb D eb D _
Y [

− eb D e D _
Y [

− eb D eb D _
Y [

−e D e D _
Y [

− eb D e D _
Y [

+ e D e D _
Y [

+ e D eb D _
Y [

− e D eb D _
Y [

− eb D eb D _
Y [

+ e D eb D _
Y [

+ eb D eb D _
Y [

= 2e D eb D _
Y [

− 2eb D e D _
Y [

= 2 e ; eb
Y [

D _

e ; ebX Z

E t

Y [
C _¦ E te/

√
n E teb/

√
n E−te/

√
n E−teb/

√
n C _

ϕ (t) : = E tb
Y[

E tbb
Y[

E−tb
Y [

E−tbb
Y [

C _

f (ε) = ϕ
(
ε 1/2

)
�

∂εf (ε) =
1

2
ε− 1/2 ∂tϕ

(
ε 1/2

)
∂

2
ε f (ε) = −1

4
ε−3/2 ∂tϕ

(
ε 1/2

)
+

1

2
ε−1/2

1

2
ε−1/2 ∂

2

t ϕ
(
ε 1/2

)
� 4ε∂

2
ε f (ε) + 2∂εf (ε) = ∂

2

t ϕ
(
ε 1/2

)
� ∂εf (0) =

1

2
∂

2

t ϕ (0) = e ; eb
Y [

D _


