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Aα := A0{{Dα, D−α}}

aα :=
∑

j∈Z+
ajD

α(mα−j),

A0 := A{{D,D−1}} A := W∞
2 (R;C)∩

W∞∞ (R;C) Dα : A→ A α ∈ C\Z Reα �= 0 mα ∈ Z+

aj ∈ A0 j ∈ Z+ [., .]

(aα, bα) :=

∫
R

resD (resDα (aα ◦ bαD
−α))dx,

resDα D−α
resD D−1 Aα

Aα = Aα,+ ⊕ Aα,− Aα,+

Dα

A0 y ∈ S1
Âα := Āα ⊕ C Āα :=

∏
y∈S1 Aα ω2(., .) Āα

[(aα, d), (bα, e)] = ([aα, bα], ω2(aα, bα)), (aα, d), (bα, e) ∈ L̂α,
[aα, bα] = aα ◦ bα − bα ◦ aα, ω2(aα, bα) :=

∫
S1

(aα, ∂bα/∂y)dy.

Âα

((aα, d), (bα, e)) =

∫
S1

(aα, bα)dy + ed.

R = (P+−P−)/2 : Āα → Āα

{γ, μ}R(l̃α) = (l̃α, [R∇γ(l̃α),∇μ(l̃α)] + [∇γ(l̃α),R∇μ(l̃α)])+

A0{{DDDααααα, D,D,D,D, −α}}

aα :=
∑∑∑∑∑∑∑∑∑

j∈∈ZZZZZZZZZ+++++++++
ajDDDDD

α(mmmmmα−j),

α
[., ]

(aα, bα) :=

∫∫∫∫∫∫∫∫∫
R

∫∫
resD ((((((r( esessssDDDDDDDDDα (aα ◦ b

Dα D−α
DD−111111111

A0

Âα :::=:=:= ĀAAAAAAAααααα ⊕⊕⊕⊕⊕ C Āα :=

[([([([([(aaα, d), (bα, e)]

[aαα, bbbα] = a



+cω2(R∇γ(l̃α),∇μ(l̃α)) + cω2(∇γ(l̃α),R∇μ(l̃α)),

γ, μ ∈ D(Ā∗α) Ā
∗
α 	 Āα l̃α ∈ Ā

∗
α c ∈ C P±

Aα,±

∂l̃α/∂tj = [(∇γj(l̃α))+, l̃α − c∂/∂y], (l̃α, c) ∈ L̂α∗, j ∈ N,
γj ∈ I(Ā∗α) j ∈ N

[l̃α − c∂/∂y,∇γj(l̃α)] = 0,

γj(l̃α) =

∫
y∈S1

Tr(l̃0αD
jα)dy, j ∈ N.

l̃0α := Djα +
∑

k≤j−1 ĈkD
kα k ∈ Z, dĈk/dx =

0 = dĈk/dtj j ∈ N
(l̃α − c∂/∂y) ◦ Φ = Φ ◦ (l̃0α − c∂/∂y), Φ = 1 +

∑
r∈N ΦrD

−rα.

l̃α = D2α +Dαv̂ + v̂Dα + û ∈ Ā∗α,
û, v̂ ∈ Ā0 c = 1

∇γj(l̃α) = Dmα +
∑

k≤j−1 âk,jD
kα, m ∈ Z+, k ∈ Z,

dû/dt1 = ûy + [v̂, û], dû/dt2 = ûy,

d(v̂ +Dαv̂D−α)/dt1 = [Dα, û− v̂2]D−α, d(v̂ +Dαv̂D−α)/dt2 = v̂y,

dû/dt3 = f̂y + [f̂ , û]

d(v̂ +Dαv̂D−α)/dt3 = q̂y + ([q̂Dα, û] + [Dαû+ v̂Dαv̂, û] + [f̂ , v̂Dα +Dαv̂])D−α,
[q̂, D2α] = Dα[Dα, û− v̂2],
[f̂ , D2α] = −(v̂yD

2α +Dαv̂yD
α +D2αv̂y) − [v̂D2α +D2αv̂, û] − [Dαû, v̂Dα +Dαv̂] −

−[ûDα, Dαv̂] − [v̂, Dαv̂2Dα] − [q̂Dα, v̂Dα +Dαv̂],

..... .

∇γ1(l̃α) = Dα + v̂ +
∑

k≤0 âk,1D
kα,

∇γ2(l̃α) = D2α + (v̂ +Dαv̂D−α)Dα + û+
∑

k≤0 âk,2D
kα,

∇γ3(l̃α) = D3α + (v̂ +Dαv̂D−α +D2αv̂D−2α)D2α + b̂Dα + f̂ +
∑

k≤0 âk,3D
kα, ..... ,

b̂ = û+DαûD−α + v̂Dαv̂D−α + q̂

P±PP

N.

kD
kα k ∈ Z, d ˆ̂CkC /dd/ddx =

y), Φ = 1 +
∑∑∑∑∑∑∑∑∑

r∈∈∈∈∈∈∈∈∈NN ΦΦΦΦΦΦΦΦrDDDDDDDDD
−rαrααrαrαααα.

+Dαv̂ + v̂Dˆ α + û ∈∈∈∈∈∈∈∈ ¯̄AA∗∗∗∗α,,,,

, m ∈ Z+, kkkkk ∈∈∈∈∈ ZZZZZ,

dddddu/dtˆ 2 = ûy,

dt1 = [Dαααααα, ûuuuuuuu− v̂2]D−α, dddddd(ˆ(ˆ̂(ˆ̂((v̂ +Dαv̂Dˆ

fyff + [f̂ , û]

Dαv̂Dˆ −α)))))/dt3 = q̂y + ([ˆ[[ ˆ̂̂DDDDDDDDDˆ̂̂̂̂ αααα, ˆ̂̂uuuuuuuuu] +] ++++] +] +] +] + [[[[[[[[[DDDDDDDααα ˆ̂uu+ v̂Dˆ α

D2α] = DDDDDααα[[[[[DDDDDα, û− v̂2],
[f̂ , D2α] =] =] =] =] = −−−−(v̂yD

2α +++++++++DDDDDDDDDαv̂yD
α +D2αv̂y) − [

−−−[ûDDDDDˆ ααααα, D,DD,DDDD,DDααααα ˆ̂̂̂̂̂̂v]]]]]]] − [[ˆ[ˆ[[[[[[v,Dˆ αv̂2Dα] −
...... .

∇γγγγγ11111(((˜̃̃̃̃lα) =)))) Dα + v̂ +++++
∑∑∑∑∑∑

k≤0 âk

∇γ2(l̃α) =) =) =) =) = DDDDD2α + (v̂ +Dα

∇∇∇∇∇γ3(l̃α) = DDDDDDDD33333α + (v̂ +

ˆ̂̂b = ˆ= ˆ̂== u+++++DαûDˆ −α
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