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Ṽ ◦ = Ṽ − W̃
*BA �$0;GP>dG�,2*n1;*-GPANy%V-rPV � cMi�):7
0;7

W̃ = f−1(W )
V

X/,�.�AH76[:.�DF>:5-7|GPO�1;)+*-,�0;7
,2<+5n1
c=5B7�1
V
bU7X.�,2DFGMG�13)

n
]�8:*BDF7�A+,;*BGPA+.�5�.��FA:7X,;4@):7�DF7

G	`�7�0a.�l+7�5-8
k
cZ5B761

W
bd79.o465-GP,;7
8�>UGP*BA�1

ω
GPO
V
c�.�A=8m5B761

Ṽ
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.�A+8
W̃ ∗

*-,�1;)+7I,2>U7
461;0;<+D GPO�.
� <+A:*BOuGP0;DF5nL/i�*-8:7�1;<+b:<+5-.�0ZA+7�*BCP)MbUGP0;)+G�G%8M��G�O

W̃
*BA
Ṽ
V[^�7
0;7

W̃ ∗
c
i�)+*-4@)|*-,Z*B0;0;7
8:<=46*Bb+5B7Pc

4�.�AJbU7_`%*B76i"7
8m.P,�. � 1�i�*-,K137
8N`�7�03,2*BGPA%�_GPO
Pn−1

k[[s]] 0
46OKV � ^/0216w�cd>ZVZw �:c/��*BCP<:0;7Iy ��OTGP0�13):7

4�.P,27
n = 2

V XW4�4�GP038%*BA+C�1;G �$03G�>dG�,2*n13*BGPA�y:V-r�V � c�C�*B`M*-A:CN.H46GP):7�037�A�1|D9G%8:<:5B7�GPA
Ṽ
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ÔV0,ω

fg.�A=8�1;)M<=,X1;)+7�Ou03.P4�13*BGPA
l:7�5S8vGPO
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W̃ ∗ = Ṽ ×V W ∗
V < £��
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{Ũn}n, {Ũ
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M(Ũ∗n) M(Ũn)
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ÔV,ω = k[[x1, . . . , xn, t]]

.�1
ω
*BA
V
c/.�A+8�46GPA+,2*S8%7�0�1;)+7

>:<+5B5Bb=.P4 h
W̃ ∗

GPO
Ṽ
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G1 ×Ḡ G→ G
V�f�q�7
7 ��*-CP<:0;7 !MVxwMV !MV�k

�(761
ξ`
bd7/13):7a<:A+*-��<:7a4�5BG�,27
8�>dGP*BA�1WGPO

X`
G	`�7�0

ξ ∈ X
V!c")+7�A

ξ` ∈ X`
.�A=8

η ∈ Y7
.P43)�)+.
`�7E0;7	,2*-8:<:7�l:7
5-8
`
.�A=8�8:7
46GPDF>UG�,2*n13*BGPA�CP0;GP<:>

G1
G	`�7�0

ξ
V�q�GJ13):7�l+b:0;7EGPO

Y` → Y
G	`�7�0

η
*-,W13G�13.�5B5nLN,2>:5-*n1
c+i�*n13)H7
.P4@)H>dG�*-A�1�)=.
`%*BA:C�0;7
,2*S8%<+7|l:7
5-8

` 0
13):7|>dGP*BA�13,

GPOZ13)+*-,"l:b+0;7?5B*B7|G	`�7�0
ξ` ∈ X`

.�A+8�G	`�7�0
η ∈ Y 0

.�A=8t13):7a5BG%4�.�5zl+7�5-8+,RGPO
X`

.�A=8
Y
.�1

ξ`
.�A+8

η
fg*'V 7PV:1;)+7|OT03.P461;*BGPAHl+7�5-8+,"GPO(13):7_46GPDF>:5-761;7_5BG%4�.�5Z0;*BA+C�,@kR.�0;7|*-,2GPDFG�03>:)+*-4aG	`�7�0

X ′
V�qMGt.�1/G�A+7_GPO(13):7_>dGP*BA�1@,�*BAN1;)+*-,�l+b:0;7Efg,;.
L

η`
k@c+13):7X8:7
46GPDF>UG�,2*n13*BGPAJCP0;GP<:>HG	`�7�0

ξ ∈ X
*S,�7
��<+.�5�1;G�13):7X8:*-.�CPGPA+.�5(,;<:b+CP0;GP<:>

G1 ×G1
G1 ⊂ G1 ×Ḡ G
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]2Q?.�5BGP*-,F46G	`�7�0

Yλ → X
i�*n1;)

Zλ → Yλ
0;7�CP<:5S.�0	c�1;GPCP7613):7
0Xi�*n13) .m>UGP*BA�1

ζλ ∈ Zλ
i�):G�,27a8:7
46GPDF>UG�,2*n13*BGPA�CP0;GP<+>EG	`�7�0

ξ
*S,
σ(Γ1 ×G1

G1) = Γ1 ×Γ1
Γ1 = ∆Γ1

c
1;)+7I8%*-.�CPGPA=.�5(GPO

Γ1
*BA

Γ1 ×Ḡ Γ
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Ḡ
.E>+0;*BDF76]¤1;G�]

p
CP0;GP<+>m*-A

πA(U)
V�f¤��OKV|1;)+79CP0;GP<:>:]'13):7�GP0;7�1;*-4

76[:.�DF>+5B7
,XGPO�Q/<+03.�5BA+*-4 h *-A � ^ � �¤VxkasJGP0;7�G	`�7�0
c�76`�7�A�*BO"13)+7�0;7t*-,I,2<+4@)�.
G̃
c�*B1ID9*-CP)�1

A:G�1WbU7a>UG�,;,2*-b:5B7a13GF43)+G�G�,27|*n1�,2<=43)�13)+.�1
Ḡ
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