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# Laplace transformation (kernel e=*7):

t(_>_87-

O < T

C[t](8r) = C[T]{0r).
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C[t](8r) = C[T]{0r).
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Laplace transformation

» P=) aj(t)a;f: diff. oper. with coeff. in C|[t].

Laplace transformation (kernel e*7):

t > —8; O 7| Cltd) ~ C[T](d;).

P = D a;j(—8:)T = 37 by(T)0y.

M: left C[t](8;)-mod. < M := C[7|(8,) ® M.
C[t] ()
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Laplace transformation

» P=) . aj(t)a;f: diff. oper. with coeff. in C|[t].

# Laplace transformation (kernel e~*7):

t > —8; O 7| Cltd) ~ C[T](d;).

» P= 2 @i (=07)TI =37, b(7T)d%.

® M: left C[t](8;)-mod. < M := C[7](8,) ® M.
C[t]{0:)

Problem: Given the monodromy + Stokes data for M,

to compute the monodromy  + Stokes data for M,
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Laplace transformation
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Problem: Given the monodromy + Stokes data for M,

to compute the monodromy  + Stokes data for M,
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Laplace transformation

» P=) . aj(t)a;f: diff. oper. with coeff. in C|[t].

# Laplace transformation (kernel e~*7):

t e —8, O 1| C[t](8;) ~ C[T](8;).

» P= 2 @i (=07)TI =37, b(7T)d%.

® M: left C[t](8;)-mod. < M := C[7](8,) ® M.
Clt](0:)

Problem: Given the monodromy + Stokes data for M,

to compute the monodromy  + Stokes data for M,
l.e., to define a topological Laplace transformation
e.d., {monodr. 4+ Stokes} (M) defined over Q,

— {monodr. + Stokes}(M) defined over Q
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Formal stationary phase formula

Easier Problem: Given the formal struct. of M at each
sing. pt. to compute the formal struct. of M at each
sing. pt .
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Formal stationary phase formula

Easier Problem: Given the formal struct. of M at each
sing. pt. to compute the formal struct. of M at each
sing. pt .

# Hacomplete answer: Local formal Laplace
transforms .# (%) (s = sing. of M, § = sing. of M)

Differential svstemsof Gaussian tvpe — p. 3/32



Formal stationary phase formula

Easier Problem: Given the formal struct. of M at each
sing. pt. to compute the formal struct. of M at each

sing. pt .
# I acomplete answer: Local formal Laplace
transforms .# (%) (s = sing. of M, § = sing. of M)

® Similar answer for the Fourier transform of ¢-adic
sheaves on Aj;_
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Previous works on Stokes and Laplace

# Many computations of Stokes matrices of Laplace
Integrals of sols of diff. egns

Differential svstemso f Gaussian tvpe —n. 4/32



Previous works on Stokes and Laplace

# Many computations of Stokes matrices of Laplace
Integrals of sols of diff. egns

# Malgrange’s book.

| | Equations Différentielles 2
| Coefficients Polynomiaux

B. Malgrange

Birkhauser

Differential svstemsof Gaussian tvpe — p. 4/32



Previous works on Stokes and Laplace

# Many computations of Stokes matrices of Laplace
Integrals of sols of diff. egns

# Malgrange’s book.

Laplace
C[t](8;)-mod. - P . C[](8,)-mod.
R rH
Stokes-perv. sheaves on P} « » Stokes-perv. sheaves on P}
top. Laplace? T
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Previous works on Stokes and Laplace

# Many computations of Stokes matrices of Laplace
Integrals of sols of diff. egns

# Malgrange’s book.
Laplace

C[t]{0¢)-mod. « » C[T](0-)-mod.
R rH
Stokes-perv. sheaves on P} « » Stokes-perv. sheaves on P}
top. Laplace? T

# Work of T. Mochizuki giving an explicit family of path
of integration for computing Laplace integrals.
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Previous works on Stokes and Laplace

# Many computations of Stokes matrices of Laplace
Integrals of sols of diff. egns

# Malgrange’s book.

Laplace
C[t](8;)-mod. - P . C[](8,)-mod.
R rH
Stokes-perv. sheaves on P} « » Stokes-perv. sheaves on P}
top. Laplace? T

# Work of T. Mochizuki giving an explicit family of path
of integration for computing Laplace integrals.

#® Goal: To understand these computations in the
framework of complex and real algebraic geometry
by using Asympt. Analysis in  C-dim. two .
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in C[t] (no sing. at finite distance).



Differ. systems of Gaussian type

o M = C[t]", connection V with matrix A(t)dt, entries
in C[t] (no sing. at finite distance).

® C C C*: finite subset.
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Differ. systems of Gaussian type

o M = C[t]", connection V with matrix A(t)dt, entries
in C[t] (no sing. at finite distance).

#® C C C*: finite subset.
#® Gaussiantype C att = oo:

C(1/t) @ M ~ @CC((l/t)) ® (B~ ® R,)
cc

E~<t/2 .= (C[t],d—ctdt), R, = (C(1/t)", V.):
reg. sing.
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°

Differ. systems of Gaussian type

M = CJ[t]", connection V with matrix A(t)dt, entries
in C[t] (no sing. at finite distance).

C C C*: finite subset.
Gaussian type C att = oo:

C(1/t) @ M ~ @CC((l/t)) ® (B~ ® R,)
cc

E~<t/2 .= (C[t],d—ctdt), R, = (C(1/t)", V.):
reg. sing.

Formal stationary phase —-
s M of Gaussian type C
s C={¢:=—1/c|ceC}

s R;: = R..
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RH Corresp. for Gaussian type

M of Gaussian type C — (%, .%,) Stokes-filt. loc. syst.

® Z: Loc. syst. of horiz. sect. of M on P! := AL U S
— Cst loc. syst. on P}
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RH Corresp. for Gaussian type

M of Gaussian type C — (%, .%,) Stokes-filt. loc. syst.

® Z: Loc. syst. of horiz. sect. of M on P! := AL U S
— Cst loc. syst. on P}

® Ve € C,| Z<.|subsheaf of Zg1 . Germ Z. g:

Loc. syst. of horiz. sect. m of M such that e=</2t"m
has moderate growth near 6 € S .
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RH Corresp. for Gaussian type

M of Gaussian type C — (%, .%,) Stokes-filt. loc. syst.

® Z: Loc. syst. of horiz. sect. of M on P! := AL U S
— Cst loc. syst. on P}

® Ve € C,| Z<.|subsheaf of Zg1 . Germ Z. g:

Loc. syst. of horiz. sect. m of M such that e=</2t"m
has moderate growth near 6 € S .

® Ve € C,| Z<.|subsheaf of g1 . Germ L g:

Loc. syst. of horiz. sect. m of M such that e=</2t"m
has rapid decay near 6 € S’ .
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RH Corresp. for Gaussian type

M of Gaussian type C — (£, .%,) Stokes-filt. loc. syst.

9

#: Loc. syst. of horiz. sect. of M on P} := AL U S1
— Cst loc. syst. on P}

Ve € C, | Z<.|subsheaf of Zg1 . Germ L. p:

Loc. syst. of horiz. sect. m of M such that e=</2t"m
has moderate growth near 6 € S .

Ve € C, | Z<.|subsheaf of Zg1 . Germ £ p:

Loc. syst. of horiz. sect. m of M such that e=</2t"m
has rapid decay near 6 € S’ .

Grading condition of type

0 if c & C,
Hor. sect. of R. Ifc € C.

gr., ? = Lo/ Lce = {
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DEFINITION (Stokes filt. loc. syst. Gaussian type C):



Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):

SINGULARITES IRREGULIERES
CORRESPONDANCE ET DOCUMENTS

Pierre DELIGNE
Bernard MALGRANGE
Jean-Pierre RAMIS
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DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

# (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,



Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

® (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,

® Ve eC, Y. C Lsrst. VO € 81, Z, g exhaustive
filtr. of %y w.r.t. growth order at 6:
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Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

® (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,

® Ve eC, Y. C Lsrst. VO € 81, Z, g exhaustive
filtr. of %y w.r.t. growth order at 6:
¢’ <g c < exp(c — ¢)t?/2 mod. growth in nbd(9),
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Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

® (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,

® Ve eC, Y. C Lsrst. VO € 81, Z, g exhaustive
filtr. of %y w.r.t. growth order at 6:
¢’ <g c < exp(c — ¢)t?/2 mod. growth in nbd(9),
¢ <g ¢ < exp(c’ — c)t?/2 rapid decay in nbd(9)
<= ' <gpcand #ec.
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Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

® (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,

® Ve eC, Y. C Lsrst. VO € 81, Z, g exhaustive
filtr. of %y w.r.t. growth order at 6:
¢’ <g c < exp(c — ¢)t?/2 mod. growth in nbd(9),
¢ <g ¢ < exp(c’ — c)t?/2 rapid decay in nbd(9)
<= ' <gpcand #ec.

Define then V0, Zccg: =3 Zcer0 (= subsheaf Z.)

c’'<gc

Differential svstemsof Gaussian tvpe — n. 7/32



Stokes-filtered loc. syst. of Gaussian typ

DEFINITION (Stokes filt. loc. syst. Gaussian type C):
Data (%, .%,)

® (Cst) loc. syst. . of k-vect. spaces on P! = Al U S1,

® Ve eC, Y. C Lsrst. VO € 81, Z, g exhaustive
filtr. of %y w.r.t. growth order at 6:
¢’ <g c < exp(c — ¢)t?/2 mod. growth in nbd(9),
¢ <g ¢ < exp(c’ — c)t?/2 rapid decay in nbd(9)
<= ' <gpcand #ec.

Define then VO, Lcco := > o,
Grading condition of type

® |gr.¥ =%/ L. =loc.syst.on S, 0ifc & C

ZL<e .0 (= subsheaf Z.)

filtered

9o VH,D% ~ @Cécgrcofg
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Stokes-filtered loc. syst. of Gaussian typ

REMARKS:
# May start from (.Z~.).cc and define
ggc,H — m g<c’,9

c /
c<gcC

® SetS,_.={6|c <pc}, S,_,{0|c <gc}.

c’'<gc



Stokes-filtered loc. syst. of Gaussian typ

REMARKS:
# May start from (.Z~.).cc and define
;Z%QHZZZ (} ;ZQCQH

c /
c<gcC

® SetS,_.={6|c <pc}, S,_,{0|c <gc}.

c’'<gc
1 _ 1 £/ 1 . 1 1
Soce =Soc,elfc #ey, S, =8 S

c<c c<c

= Y
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Stokes-filtered loc. syst. of Gaussian typ

REMARKS:
#® May start from (Z~.).cc and define

ggc’e — ﬂ "%<C,,9
/

C

c<gc’
1 / 1 /
® SetS, .={0|c <pc}, So_,.A0]|c <gc}.
1 _ ol T 1 _ ql 1
Soce =Spc,elfc #£ey, Sec.=8, S...,=9

Sheaf-th. operations (inside %):
Lee =Y JeocetdoceLecs Lee=|[\lecedtcoLee
c’ c’
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Stokes-filtered loc. syst. of Gaussian typ

REMARKS:
#® May start from (Z~.).cc and define

ggc’e — ﬂ "%<C,,9
/

C

c<gc’
1 / 1 /
® SetS, .={0|c <pc}, So_,.A0]|c <gc}.
1 _ ol T 1 _ ql 1
Soce =Spc,elfc #£ey, Sec.=8, S...,=9

Sheaf-th. operations (inside %):
Lee =Y JeocetdoceLecs Lee=|[\lecedtcoLee
c’ c’

THEOREM (Deligne, Malgrange): Equiv. of categories

M Gaussian type C — (%, .%,)c Gaussian type C
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Stokes data for Gaussian type
Stokes data of type (C,6,):



Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.



Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.

o 0 =0, +vr/2 (e 7/47),
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.

» = C:{Cl e <C’n}00—|—uﬂ'/2 (V even)
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.

» = C:{Cn<" ‘<Cl}00—|—uﬂ'/2 (V Odd)
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.

o 0 =0, +vr/2 (e 7/47),
#® L: k-vect. space, glob. sect. of .¥
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not a Stokes dir. forC = C={c1<---<cn}le,.

o 0 =0, +vr/2 (e 7/47),
#® L: k-vect. space, glob. sect. of .¥

Increasing (v even)

filtr. of L
decreasing (v odd) 0

o (L"))ict.m = {
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not aStokesdir.forC = C={c1<:---<cn}le,-

o 0Y) =0, +vn/2 v € 7/47),
® L: k-vect. space, glob. sect. of &

Increasing (v even)

filtr. of L
decreasing (v odd) 0

o (LN)isy . m = {

# Grading condition . Vv € Z/47Z, oppositeness :

L=@ (LY L)

1=1
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Stokes data for Gaussian type

Stokes data of type (C,6,):
® 0, not aStokesdir.forC = C={c1<:---<cn}le,-

o 0Y) =0, +vn/2 v € 7/47),
® L: k-vect. space, glob. sect. of &

Increasing (v even)

filtr. of L
decreasing (v odd) 0

o (LN)isy . m = {

# Grading condition . Vv € Z/47Z, oppositeness :

L=@ (LY L)
1=1

L=T(P, %) = ZLpwr VU,

L, L) — y
( ) {Lg):$<

C; ,9((),,)
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Laplace transf. for Gaussian type

Laplace _ N
M Gauss. type C » M Gauss. type C

ll L

(C, 00, (L, L), v € 2/47)) 2 (Cs b0, (L, L), v € 7/47))

w—0,




Laplace transf. for Gaussian type

Laplace

M Gauss. type C » M Gauss. type C
Zl L
(C, 00, (L, L), v € 2/47)) 2 (Cs b0, (L, L), v € 7/47))

w—0,

# Difficult in general:

2 -
order of C at 8, —— order of C at 9,
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Laplace transf. for Gaussian type

Laplace _ N
M Gauss. type C » M Gauss. type C
Zl IZ
(C, 00, (L, L), v € 2/47)) 2 (Cs b0, (L, L), v € 7/47))

w—0,

# Difficult in general:

2 -
order of C at 8, —— order of C at 9,

R R 1 1 C; — Cj
C; Ci;Cy

Cj
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Laplace transf. for Gaussian type

Laplace

M Gauss. type C » M Gauss. type C
Zl L
(C, 00, (L, L), v € 2/47)) 2 (Cs b0, (L, L), v € 7/47))

w—0,

# Difficult in general:

2 -
order of C at 8, —— order of C at 9,

R R 1 1 C; — Cj
C; Ci;Cy

Cj

® —> Assume |argc; = argc; Vi, 7|, €.0. ¢; > 0 V.
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Laplace transf. for Gaussian type

Laplace

M Gauss. type C » M Gauss. type C
Zl L
(C, 00, (L, L), v € 2/47)) 2 (Cs b0, (L, L), v € 7/47))

w—0,

# Difficult in general:

2 -
order of C at 8, —— order of C at 9,

R R 1 1 C; — Cj
=1 (-)
C; Ci;Cy

Cj

® —> Assume |argc; = argc; Vi, 7|, €.0. ¢; > 0 V.

# REMARK: 3 Braid group action on Gaussian type C.
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Laplace transf. for Gaussian type

Laplace _ ~
M Gauss. type C » M Gauss. type C

ll L

(C 0, (L, L(V),I/ - Z/4Z)) Thm (é 09 (LaLSV)vy S Z/4Z))




Sheaf-theoretic Laplace transf.



Sheaf-theoretic Laplace transf.

AL x AL

/ \ =pr(pTM ® E7'T)



Sheaf-theoretic Laplace transf.

AL x AL

\ =pr(pPTMQE™")
/ g<7 _ %O erOO(M X ENT /2)



Sheaf-theoretic Laplace transf.

Al x P! .
: = M =p,(p™M Q E~'T)

% \A
r o Ty = AODRUS(M © B2
t T



Sheaf-theoretic Laplace transf.

Pl x Pl _
! = M =pi(ptM Q@ E~'7)

Y \A
Pl o Fey = HODRUZ (M @ BTN?)
T



Sheaf-theoretic Laplace transf.

P! x PL .
T3 =pr(pTM QE™')
/ \ $<7 — 0 DRI‘dOO(M R ET /2)

THEOREM (Mochizuki 2013):

02’7 — Rlz’;\* DR!4P= (p-|—M X E—tT—|—’7T2/2)

Dg =P} x oo C Py x PL.
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Sheaf-theoretic Laplace transf.

P! x PL .
T3 =pr(pTM QE™')
/ \ $<7 — 0 DRI‘dOO(M R ET /2)

THEOREM (Mochizuki 2013):

02’7 — Rlz’;\* DR!4P= (p-|—M X E—tT—|—’7T2/2)

Dg =P} x oo C Py x PL.
Formally at (oo, 00):
C(1/t,1/7) ® (p*M @ E~17H7/2)

~ Do C(1/t,1/7) @ (E~17T17/2-<"/2 @ pt R,)
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
t'=1/t, 7' =1/, ' -0, 7" —= 0

/2 /-7 /2
0 2,, YT —2UT —cT"
YT/2 —tT — ct? /2 = o272 ~

S| O
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
t'=1/t, 7' =1/, ' -0, 7" —= 0

/2 /-7 /2
o 2,, YT —2UT —cT"
YT/2 —tT — ct® /2 = o272 ~

Pole divisor: Do, U D = {t'T’ = 0}.

S| O
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
t'=1/t, 7' =1/, ' -0, 7" —= 0

/2 /-7 /2
o 2,, YT —2UT —cT"
YT/2 —tT — ct® /2 = o272 ~

Pole divisor: Do, U D = {t'T’ = 0}.

S| O

~yu? — 2u — ¢

2u2v?

g
X—>IP>%><IP’71_, t' =wuv, T =,
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
t'=1/t, 7' =1/, ' -0, 7" —= 0

/2 /-7 /2
o 2,, YT —2UT —cT"
YT/2 —tT — ct® /2 = o272 ~

Pole divisor: Do, U D = {t'T’ = 0}.

S| O

~yu? — 2u — ¢

2u2v?

g
X—>IP>%><IP’71_, t' =wuv, T =,

Pole div.. D = D, U D4 U FE,
Zerodiv.: Z, . = {yu? — 2u — ¢ = 0}
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Sheaf-theoretic Laplace transf.

Goal: To remove indeterminacies at (oo, 00)
t'=1/t, 7' =1/, ' -0, 7" —= 0

/2 /-7 /2
o 2,, YT —2UT —cT"
YT/2 —tT — ct® /2 = o272 ~

Pole divisor: Do, U D = {t'T’ = 0}.

S| O

~yu? — 2u — ¢

2u2v?

g
X—>IP>%><IP’71_, t' =wuv, T =,

Pole div.. D = D, U D4 U FE,
Zerodiv.: Z, . = {yu? — 2u — ¢ = 0}

Local form at a zero: |unit/v? or w/v? or w? /v?

Differential svstemsof Gaussian tvpe — p. 13/32



Sheaf-theoretic Laplace transf.

T T
A Do\ A Ds

%S \ %S
E €

X P} x P!



Sheaf-theoretic Laplace transf.

" Dx \\ " Dx
50 \ 50
E . €
D D
>t >t

O O
1 1
X Py x P2
v € 1 o ml

N

X real oriented blow-up of X along the compon. of D
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Sheaf-theoretic Laplace transf.

" Dx \\ " Dx
%S \ %S
E . €
D D
>t >t

O O
1 1
X Py x P2
v € 1 o ml

N

X real oriented blow-up of X along the compon. of D

THEOREM (Majima,...):
9 DRMP et (ptM @ E~t7H17°/2) = 0 for j + 0.
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Sheaf-theoretic Laplace transf.

" Dx \\ " Dx
%S \ %S
E . €
D D
>t >t

O O
1 1
X Py x P2
v € 1 o ml

N

X real oriented blow-up of X along the compon. of D

THEOREM (Majima,...):
9 DRMP et (ptM @ E~t7H17°/2) = 0 for j + 0.

79 easy to compute sheaf-theor. in term of (%, %)
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Sheaf-theoretic Laplace transf.

® g:=poe: X — P xPL — P!

Q)

» Recall:

027 — le)\* DR = (p-I-M R E—t'r-l-'y'rz/Z)
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Sheaf-theoretic Laplace transf.

® g:=poe: X — P} xPl — P!

Q)

® Recall:

027 — le)\* DR = (p-I-M R E—t'r—l-’y'rz/Z)

® COROLLARY (of Mochizuki’s thm):

027 — Rl”é*%o DerD €+(p+M ® E—tT—|—’7T2/2)
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Sheaf-theoretic Laplace transf.
r 5:2505:2—%@% XI?P;}_ —>I?P371.

® Recall:

027 — le)\* DR = (p-I-M R E—t'r—l-’y'rz/Z)

® COROLLARY (of Mochizuki’s thm):

027 — Rl”é*%o DerD €+(p+3\/[ ® E—tT—|—’7T2/2)

A

J

Sheaf-th. operation from (., %)
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Sheaf-theoretic Laplace transf.

Do X 1 pl ™l
:=poe: X — P, X P> — P2

Q)

9

® Recall:

027 — le)\* DR = (p-I-M R E—t'r—l-'y'rz/Z)

® COROLLARY (of Mochizuki’s thm):

027 — Rl”é*%o DerD €+(p+M ® E—tT—|—’7T2/2)

A

J

Sheaf-th. operation from (., %)

#® Same procedure may be applied in general to define
the top. Laplace transf.
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

— q ~
X — pl
/\/
% D\ S>

~

oo o)
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X O

Fibre g~ (8%)) = A(8Y):
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X O

Fibre g~ (8%)) = A(8Y):

dA(6)) ~ S

AOW) like P}
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X O

Fibre g~ (8%)) = A(8Y):

dA(6)) ~ S

AOW) like P}
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X O

Fibre g~ (8%)) = A(8Y):

RO ~5L T, # 0with arg(1/7) = 05

AOW) like P}
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X 4, p

Fibre g~ (8%)) = A(8Y):
RO ~5L T, # 0with arg(1/7) = 05

05?53/) — H'(P!,DR(M ® E~'™))

AOW) like P}
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2

X 4, p

Fibre g~ (8%)) = A(8Y):
RO ~5L T, # 0with arg(1/7) = 05

Zswy = H' (P},DR(M ® E~t7))
= H'(P},DR™°(M @ E~t™))

AOW) like P}
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Computation of L

Assumption: 0<c1 < --- < ¢p, 4/9\(()”) =m—0,+vr/2
__ q -

X SCEN Pl

T

Fibre g~ (8%)) = A(8Y):

RO ~5L T, # 0with arg(1/7) = 05

Zzo) = H'(P},DR(M ® E~'™))
= H'(P},DR™°(M @ E~t™))
= H'(A(05"), Z<0)

(ct? /2 +tT, ~ ct?/2ift — o0)

AOW) like P}
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Q
®e,

2) .-'.

Computation of L

o On each F(®)

L0 = D Je<o,! Joco8lc L
ceC
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Computation of L

On each F(#)

Jen<0,!Je <0 8T, £

D

R < D
.......... ..': ]ngoa! JC2<O grc2 g

Je1<0,! Jo <0 8Ccy £

B
°
.
o
.
.’.’
o
P
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Leray covering

_923)
F#) Leray for Z<g
because
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Leray covering

H) =0V
hence €°(F(*), L) =0
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Leray covering
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Leray covering

H) =0V

T



Leray covering
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Leray covering

_Z p— Dg//’%\g,,) p— Hl (Z(é\(()y)), ogg())

2GBCGC’I_IO(/agrco%)

— @ceC gr, gegu)
= L

Differential svstemsof Gaussian tvpe — p. 24/32



Computation of $<%§(()V)



Computation of $<%HA(()V)

Assumption: v odd,

23\'n, <1/“'<Ek—|-1 <1/'7<1/Ek <1/“'<1/61
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Computation of $<%HA(()V)

Assumption: v odd,

23\'n, <1/“'<Ek—|-1 <1/'7<1/Ek <1/“'<1/61

cg//ﬂ\<7 — leé\*(%ﬂﬂ DRI‘dD €+(p+M ® E—tT-I—")’Tz/Z)

G
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Computation of 02/”\ < )

Assumption: v odd,

23\'n, <1/“'<Ek—|-1 <1/'7<1/Ek <1/“'<1/61

$<7 — R]_ %O DRI‘dD +(p+M® E— tT-I—")’T /2)

G

N

L 8 = (A(H(V)) 9“”)
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Computation of 02/”\ < )

Assumption: v odd,

23\'n, <1/“'<Ek—|-1 <1/'7<1/Ek <1/“'<1/61

$<7 — R]_ %O DRI‘dD +(p+M® E— tT-I—")’T /2)

G

A

L 8 = (A(H(V)) 9“”)

On each F(®),

g<7,5§”) = D g<%c 0y
ceC
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Computation of 02/”\ < )

On each F(#)

%<%C g = Ji vjgr, .
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Computation of 02/”\ < )

On each F(#)

%<%C g = Ji vjgr, .
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Computation of $<%§(()V)

On each F(®)
G e = I “gre

Case v <, ¢
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Computation of $<%§(()V)

On each F(®)
G e = I “gre

Case v <, ¢
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Computation of $<%§(()V)

On each F(®)
G e = I “gre

Case v <, ¢
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Computation of 02/”\ < )

On each F(#)

<7:Cn aé\(y)

D

<7a627§(y)

A\

<7,C1, 0( v
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Leray covering

zEn <I/°"<Ekt—|—]_ <1/'7<1/Ek <1/"'<1/61
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