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vn · · · v1 = ±|ωn · · ·ω1|
2 mτ eτ ⊗ e∗∅¦©¨6£-ª_¨E¹§�

τ ∈ Xn
�

Ü º}ª_�,£WÇ6�®�~�N�n�»���E¥u�
Fk

�}�Eª»¹�¨6¤}¨E¹§�t�E�¯�,¤«�_£_����ª � Ú�  �t�}���Eª
¨6£_��Ì6�t¤}�E�t�Å 
¦©£_¨6¹ ³ � Û µ �E¤}� ³ ´ Û µ ¬x¨6¤}�
¥��E¤ÀªW�}¨hÄ �~�}�L���~�}�,£_�
�UÆ¸��ªW�~ª��½�~¨E£_�t¥§ÇE�L£_�t�U�q 

X�E¤}� �±¡}£W¨6¡0��£½¹§�E¡
Π̃ : X → Cn �~�N�n�(�tª½º?�t�}¨6��¨6¹�¨6£_¡}�?�t¥(¦©£_¨6¹

X \

Π̃−1({z1 · · · zn = 0})
�_¨

Cn \ {z1 · · · zn = 0}
¬�ª_�?¥u�±�~�N�L�§�t¨2¥��L�t�� E¬���¤±�

¥�¨2¨6£_�?�t¤N�L�_��¥u�}�E£W�
U
¨E¦

X
¬��Å�¯�}¨E�t�}ªZ¦©¨6£¯�L�t�

k
�~�}�L���_�}��¡?�}�t��ºN�E¥u°
¨E¦|¨6¤?��¨E¦

�~�}�
�,¤«�_£_����ª�¨E¦
Fk

�}�ÅÇ2�t�}�,ª��~�}��¡}�?�t�tº}�E¥u°«ª�¨L¦¯�L�t�C�,¤I�~£_����ª�¨E¦
Fk
�ÒÃ ¤ ¨L�~�}�,£

ÄC¨E£_�}ªrÄ���¥��E¤½Ä�£W���_�
Π̃∗Fk = F 0

k F ′
k

¬�Ä��?��£_�
F 0

k

�tªr��¹§¨E¤}¨6¹��¼�E�{�E¤?�
F ′

k

��ª
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Π̃∗F = F 0F ′ � �-�}�-¥,¨6¤}ªW�_£_�}¥U�~��¨6¤
�tª�ºN�Eª_�,�
¨6¤��~�?�rª_¨L¾�¥��E���t�,� >��UÄ-�~¨6¤
¡0¨6�� 2�}�,�}£~���Eª_ªW¨¸¥,�¼�L�_����Ä��Å�~�

Fk

�E¤}��Ä��
£_�U¦©��£��_¨ ³dË µ �L¤}�Î�~�?��£_�U¦©��£W��¤}¥,��ª��~�?��£_�,�t¤Î¦©¨E£��}�U�u�E���tª � �-�}��¹§�E¡}¡?�t¤}Ì

Π̃
��ª

�t¨2¥��E���� ��t¤��_�}��¥u�N�E£G�
U
ÌE��Ç6�,¤»ºI 

Π : U → C
n

t 7→ tP ,
Ä��}��£W�

P = (ρij)
�tª���¹��n�~£_�\Æ(Ä����_�Î�}�U�~�,£_¹��t¤N�E¤I�

±1
�E¤}�

tP
�tª��»ª_�?¨6£W�G¾

�N�E¤}��¤?¨E�u�L�_�t¨6¤�¦©¨6£
(tρ11

1 · · · tρn1
n , . . . , tρ1n

1 · · · tρnn
n )

� Â��,¤}¥��L¬I�~�}��¡?�}�t��ºN�E¥u°
Π∗

�~£_�E¤}ªW¦©¨E£_¹�ª��~�}�È�UÆ¸¡0¨6¤}�,¤«�_ª�¨L¦Q¹�¨6¤}¨6¹��¼�L�tªCºI ��_�}�È�t��¤}���E£C¹��E¡?¡}�t¤}Ì
P
/

Π∗za = Π∗za1
1 · · · zan

n = tρ1·a
1 · · · tρn·a

n = tPa,
Ä��}��£W�

ρi
�}��¤?¨E�~�,ª��_�}�

i
�_�
£_¨hÄ ¨L¦

P
¬?ªW¨��~�N�n�-�~�}�r¡?�}�t��ºN�E¥u°�¨E¦=��¹�¨6¤}¨E¹§�t�E�

�tª-�Å�~ª_�,��¦=��¹§¨E¤}¨6¹��¼�E� �
>�¨hÄÈ¬}¦©£_¨E¹ �:��¹�¹�� ´2��� �t¤�³ ´nµ Ä��È°2¤?¨$Ä �~�N�L�

F 0
k Π∗σk

�tª-ª_¹�¨2¨E�~����¤
U
�

Â�¨hÄ��,Ç6�,£�¬

F 0
k Π∗σk =

∑

j

Π∗vj
k

F̄ 0
k |F

′
k|

2
=

∑

α∈Nn

∑
� ���

Π∗vj
k
=α

Π∗vj
k

F̄ 0
k |F

′
k|

2
,

Ä��}��£W�
vj

k

�L£_� �W�}ªW�#�~�}��ÇL�E£_��¨6�}ªÈ�~�,£_¹�ª
vk

�~�N�L���E¡}¡0���L£���¤®�_�}�§¤«�}¹���£_�L�~¨E£
¨E¦

σk
� �-�}��£W�,¦©¨6£W�È¥��t���E£_�Å �¦©¨6£-���E¥u�

α ∈ Nn �_�}�Èª_�}¹
∑

� ���
Π∗vj

k
=α

Π∗vj
k

F̄ 0
k |F

′
k|

2
,

Ä��}�t¥u�Î�tª �W�?ªW���,Ó«�N�E���_¨
Ctα/(F̄ 0

k |F
′
k|

2)
¦©¨6£�ªW¨6¹���¥�¨E¤}ªW�~�E¤I�

C
¬w�N�Eª#�~¨�º0�

ª_¹�¨¸¨L�~�»�E¤}�½¥,¨6¤}ª_�,Ó«�}��¤I�~�Å 
tα/(F̄ 0

k |F
′
k|

2)
��ª�ªW¹§¨2¨E�_�»¨6£

C = 0
� Â���¤?¥��E¬0�~¨

¥�¨6¹�¡}�?�_�
R0 Ä��È¨6¤}�Å �¤}�,���
�~¨�¥�¨E¤}ª_���}��£-�~�,£_¹�ª uv

¬?Ä��}��£W�
v = (v1, . . . , vn)�tª�ª_�?¥u�»�~�}�L�

Π̃∗vk/(F̄ 0
k |F

′
k|

2)
��ªZªW¹§¨2¨E�_�"¨E¤

X
¦©¨6£��E�t�

k
� � ¨6£-ªW�}¥u�(�

v
���,�

�}ª��}�,Ø}¤}�
?aÐ � ÐBA

R0
v := ∂̄|F |2λ ∧ uv|λ=0

�E¤?�
R̃0

v := Π̃∗(∂̄|F |2λ ∧ uv)|λ=0.
� £_¨6¹)º0����¨$ÄÒ���{¦©¨6�t��¨hÄ�ª{�_�N�L�

R0
v

�E¤}�
R̃0

v

�E£_�!ÄC�,�t�«�}�UØN¤}��� ?©Ì6�t¨EºN�E�t�Å ¯�?�,ØN¤}�,�2A
¥��}£W£_�,¤«�_ªÈ�E¤}�(¹�¨6£_�,¨hÇ6��£��~�N�L�

Π̃∗R̃
0
v = R0

v

� � �?£W�~�?��£_¹�¨6£W�E¬��Å�¯��ªr¥������E£Z�~�N�n�
R0 =

∑
R0

v

¬xÄ��?��£_���_�}��ªW�}¹ ��ª��u�E°L��¤À¨hÇ6�,£��E�t�
v
� >��UÆ2��¬!¨Eº}ª_�,£WÇ6���_�N�L��¬

�t¤(Ç2�t�UÄ�¨E¦ ?©Ð �S´ AU¬:�~�?��¦©£_�E¹������t�,¹§�,¤I�È¨E¦
uv

��ª
eτ ⊗ e∗∅

¬:Ä��}�,£_�
τ ∈ Xn

��ª
�}�,�_��£W¹§��¤}���§º« 

vn
� Â���¤?¥��

Rτ eτ

�t¤0? Ý?�Å� AQÄ��t���Nº����~�?��ªW�}¹ ¨E¦�¥,�}£_£W��¤I�~ª
R0

v

¬
Ä��}��£W�

v
�tª-ªW�}¥u�»�_�N�L�

vn

¥�¨6¤I�u�L�t¤}ª-�~�?�È¦©£_�E¹������t�,¹§�,¤I�
eτ
� �-�«�}ª�¬N�~¨�¡}£W¨hÇ6�

�~�}�È¡}£W¨6¡0¨6ª_�Å�~�t¨E¤�����ªW� ��¥���ªZ�~¨�ª_�?¨$Ä �~�N�n�
R0

v

�tª-¨L¦Q�~�?���}��ªW�t£_�,�»¦©¨6£W¹ �
�:�,���}ª-�~�?��£_�U¦©¨6£_�È¥,¨6¤}ª_���}��£

R̃0
v

�t¤
U
�!Ü º}ªW��£GÇ6���_�N�L�

?aÐ � Û A
R̃0

v = ∂̄|F 0F ′|2λ ∧
Π∗((∂̄vn) · · · (∂̄v2)v1)

|F 0
n · · ·F 0

1 |
2ν(t)

∣∣∣∣
λ=0

,

Ä��}��£W�
ν(t) := (|F ′

n| · · · |F
′
1|)

2 �tª�¤}¨6¤IÇL�E¤}��ª_�}��¤}Ì � � ¨6£�¦©�}£W�_�}��£§£_�U¦©��£_�,¤}¥��L¬
¤}¨E�_���_�N�L�

ν(t)
¨6¤}�Å (�}�,¡��,¤}�}ª�¨E¤

|t1|, . . . , |tn|
� �»¨6£W��¨hÇ6�,£�¬w���,���}ª��?��¤}¨E�_�
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�}��Ì
(F 0

n · · ·F 0
1 ) ∈ Nn ºI  γ = (γ1, . . . , γn)

�E¤}�»�}��Ì
(ωn · · ·ω1)

ºI 
β
¬��L¤}�

£_�,¥��E�����~�}�L�-�}�,Ì
mτ = ατ

� Ú!  �:����º}¤}��Í��?£W�}�t�r�E¤}� ? ´2� Û Ai¬?£W��¥��L�t�t��¤}Ì ?aÐ �SÝ Au¬?Ä��
ª_�,�#�_�N�L� ?aÐ � Û AC��ª-��Ó«�N�E���_¨���ªW�}¹ ¨E¦��~�,£_¹�ªZ¨L¦=�_�}��¦©¨6£_¹ ��¥,¨6¤}ªG�u�E¤I�Z�~�t¹���ª
?aÐ � � A

∂̄

[
1

tγi−ρi·β
i

]
⊗

[∏

j 6=i

|tj|
2(ρj ·β−γj)

]
∧

t̄
ρi·(ατ+β)−γi

i

∏
j 6=i t̄

ρj ·ατ−1
j

ν(t)
d̂t̄i eτ ⊗ e∗∅,

Ä��}��£W�
ti
�tª�¨6¤}�È¨E¦=�~�}�ÈÇL�E£_�t�Eº}����ª�Ä��}��¥u�»¦©�}�ÅØN�t��ª��~�N�L�

ti
�}��Ç2���}��ª-�~�?��¹�¨6¤}¨L¾

¹§�t�E�tª
F 0 �E¤}� F 0

n · · ·F 0
1

¬{Ä��}��£W���Eª
t1 · · · ti−1ti+1 · · · tn

�}��Ç2�t�?��ª
Π∗mτ

��Ã ¤
¦a�E¥,��¬����¯�tª�¤}¨E���N�L£_�½�~¨�¥u�?��¥u°��_�N�L��¬��}¤}�t�,ª_ªr�_�}���¼�n�_�~�,£¯£W��Ó«�}�t£W��¹���¤I�È�tªZ¦©�}�Å¾
ØN�t������¬n�~�}�C¥�¨6£W£_��ªW¡�¨E¤}�}�t¤?Ì�¥�¨6¤I�~£W�tº}�¸�~�t¨E¤�Ä��t���IÇE�L¤}�tªW��¦©¨6£QªG ¸¹�¹��,�~£G �£W���EªW¨6¤}ª �
�»¨6£W��¨hÇ6�,£

d̂t̄i
�tª �W�}ªG�¯ªW�}¨6£W�_�N�E¤}�½¦©¨E£

dt̄1 ∧ . . . ∧ dt̄i−1 ∧ dt̄1+1 ∧ . . . ∧ dt̄n
�

>�¨E�_�r�~�N�n�-ª_��¤}¥��
Π∗vk/(F 0

k |F
′
k|

2)
�tªCª_¹�¨¸¨E�_���~�}�,£_�rÄ����t�0º���¤}¨�¨2¥�¥,�}£_£W��¤}¥,��ª

¨E¦¯�E¤I  ¨E¦Z�~�}��¥,¨¸¨6£W�}�t¤}�L�~��¦©�}¤?¥,�~��¨6¤}ª
t̄j
��¤Ò�~�}�
�}�,¤}¨6¹��t¤N�n�~¨6£,¬|�UÆ¸¥��,¡?�§¦©¨E£

�~�}�,¹�t¤
ν(t)

¬C�E¤?�Ô��¤ ¡N�E£G�~�t¥,�}�¼�L£�����¦©¨6�t��¨$Ä�ª#�~�N�n�
γj − ρj · β ≥ 0

Ä��}��¤
j 6= i

� �»¨E£_��¨hÇE��£�¬��}�}���_¨ ? ´2� ÐBAu¬ ?aÐ � � A�ÇE�L¤}�tªW�}��ªZÄ��}��¤}�UÇ6�,£r�~�}�,£_����ª¯�E¤»¨¸¥i¾
¥��}£W£_�,¤}¥���¨E¦

t̄i
�t¤
�~�}�#¤«�}¹§�,£~�L�_¨6£ � ÂZ��¤}¥,����¤}��¥,��ªWª~�E£G ½¥�¨E¤}�}���_�t¨6¤�¦©¨6£ ?©Ð � � A

¤}¨E�-�_¨�ÇL�E¤}��ª_�
�tª��_�N�L�

ρi · (ατ + β) − γi = 0.

Ù ��Ä��t���}¤}¨hÄ×¥,¨6¹§¡?�?�~���~�}���E¥U�~�t¨E¤�¨L¦
R̃0

v

¨6¤��~�}�Z¡}�}���tºN�L¥u°�¨E¦:�È�~�,ªW�!¦©¨6£_¹
φ = ϕ(z)dz

¨E¦Zº}���}��Ì6£W���
(n, 0)

� ÂZ��£W�
dz = dz1 ∧ . . . ∧ dzn

� �{�U�
{U`}º��
�~�?�»¥,¨$ÇE��£§¨E¦

X
�_�N�L��¤N�L�_�}£~�E���� Î¥�¨6¹���ª�¦©£_¨6¹�_�}�"¥�¨6¤}ªG�~£W�}¥,�_�t¨6¤ ¨E¦
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¡N�E£G�~���_�t¨6¤�¨E¦��}¤}���q �¨6¤

X
ª_�}º0¨6£W�}�t¤N�n�~�

{U`}
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|t1|, . . . , |tn|
� >�¨hÄ
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0
v
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U
?�Ä����_��¥�¨6£W£_�,ª_¡0¨6¤}�}��¤}Ì
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ϕ
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h
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ϕ
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ϕ�EªZ��ØN¤}���_���Q�� 2�t¨E£-�UÆ¸¡N�E¤}ªW�t¨6¤�¬

ϕ =
∑

a

ϕa(0)

a!
za,

Ä��}��£W�
a = (a1, . . . , an)

¬
ϕa = ∂a1

∂z
a1
1

· · · ∂an

∂zan
n

ϕ
�L¤}�

a! = a1! · · ·an!
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U
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Π∗ϕ =
∑

a

ϕa(0)

a!
tPa =

∑

a

ϕa(0)

a!
tρ1·a
1 · · · tρn·a

n .
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Π∗dz = det P t(P−I)1 dt,
Ä��}��£W�

1 = (1, 1, . . . , 1)
�

² �t¤?¥��
det P 6= 0

¬0�Å��¦©¨6�t��¨$Ä�ª��_�N�L�
χR̃0

v.Π
∗φ

�tª��,Ó2�}�E���_¨���ª_�}¹+¨L¦w�~�,£_¹�ª
¨E¦��~�}��¦©¨6£W¹ ��¥�¨6¤?ªW�u�L¤«�Z�~��¹§�,ª

∫
∂̄

[
1

tρi·ατ

i

]
⊗

[∏

j 6=i

|tj|
2(ρj ·β−γj)

]
∧

∏
j 6=i t̄

ρj ·ατ−1
j

ν(t)
d̂t̄i eτ ⊗ e∗∅ ∧

χ(t)
∑

a

ϕa(0)

a!
tPat(P−I)1dt =

∑

a

Ia ∧
ϕa(0)

a!
eτ ⊗ e∗∅,

Ä��}��£W�
?aÐ � Ë A

Ia =

∫
∂̄

[
1

t
ρi·(ατ−a−1)+1
i

]
⊗ [µa] ∧

χ(t)

ν(t)
d̂t̄i ∧ dt.

Â��,£_�
µa

��ª��~�}� �{�E�}£W��¤I�Z¹§¨6¤?¨6¹§�t�E�

µa =
∏

j 6=i

t
ρj ·(β+a+1)−γj−1
j t̄

ρj ·(β+ατ )−γj−1
j .
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¾q�t¤I�_��Ì6£_�E� � ² �t¤}¥,�

ν
�E¤}�

χ
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|t1|, . . . , |tn|
����¦©¨E�t�t¨hÄ�ªr�_�N�L� ∂`

∂t`i

χ
ν(t)

|ti=0 = 0
¦©¨6£

` ≥ 1
�E¤?�®�_�2�?ª ?©Ð � Ë�A¯�tª

��Ó«�N�E���_¨
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