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∀A, B : ∃A−1, (A− I)−1, (A− aI)−1

(a− 1)(A− a)(A− I)B(A− I)−1(A− a)−1−
−a(A− a)ABA−1(A− a)−1+

+(A− I)ABA−1(A− I)−1+

+(A− a)B(A− a)−1 − a(A− I)B(A− I)−1+

+(a− 1)ABA−1 = 0

B(m1, m2, m3) = Am1(A− I)m2(A− a)m3B×
×A−m1(A− I)−m2(A− a)−m3

∆jB(m) = B(mj + 1)−B(m)

[(a− 1)∆2∆3 − a∆1∆3 + ∆1∆2]B(m) = 0

(a− 1)[B(m2 + 1, m3 + 1) + B(m1 + 1)]−
−a[B(m1 + 1, m3 + 1) + B(m2 + 1)]+

+[B(m1 + 1, m2 + 1) + B(m3 + 1)] = 0
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(a− 1)(A− a)(A− I)B(A− I)−1(A− a)−1−
−a(A− a)ABA−1(A− a)−1+

+(A− I)ABA−1(A− I)−1+

+(A− a)B(A− a)−1 − a(A− I)B(A− I)−1+

+(a− 1)ABA−1 = 0

a → 1

a
,

∂

∂a
. . .

∣∣∣∣
a=0

⇒
[
A, ABA−1 − (A− I)B(A− I)−1

]
+

+ (A− I)ABA−1(A− I)−1 − (A− I)B(A− I)−1−
−ABA−1 + I = 0

B(m1, m2, t3) = Am1(A− I)m2et3A3
B×

×A−m1(A− I)−m2e−t3A3

[∆1∆2 + ∂t3(∆1 −∆2)]B(m, t3) = 0
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[
A, ABA−1 − (A− I)B(A− I)−1

]
+

+ (A− I)ABA−1(A− I)−1 − (A− I)B(A− I)−1−
−ABA−1 + I = 0

A → αA, α → 0

[A, [A−1, B]] = 2B −ABA−1 −A−1BA

Bm1(t2, t3) = et2A+t3A−1
Am1BA−m1e−t2A−t3A−1

∂t2∂t3Bm1(t2, t3) =

=2Bm1(t2, t3)−Bm1+1(t2, t3)−Bm1−1(t2, t3)
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[A, [A−1, B]] = 2B −ABA−1 −A−1BA

A→eαA,

(
∂

∂α

)4
. . .

∣∣∣∣
α=0

⇒

[A3, [A, B]]−3

4
[A2, [A2, B]]−1

4
[A, [A, [A, [A, B]]]] = 0

B(t1, t2, t3) = et1A+t2A2+t3A3
Be−t1A−t2A2−t3A3

[4∂t1∂
2
t3

B(t)− 3∂2
t2

B(t)− ∂4
t1
]B(t) = 0
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B : B(x, y), A : A(x, y) = xδ(x− y)

ABA−1 → x

y
B(x, y), [A, B] → (x−y)B(x, y)

(A− I)B(A− I)−1 → x− 1

y − 1
B(x, y)

x

y
= u,

x− 1

y − 1
= v

x− a

y − a
=

P (u, v)

Q(u, v)

x− a

y − a
Q(u, v) = P (u, v)

(a− 1)(A− a)(A− I)B(A− I)−1(A− a)−1−
−a(A− a)ABA−1(A− a)−1+

+(A− I)ABA−1(A− I)−1+

+(A− a)B(A− a)−1 − a(A− I)B(A− I)−1+

+(a− 1)ABA−1 = 0
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B =

(
0 B1

B2 0

)

I1 =

(
1 0
0 0

)
, I2 =

(
0 0
0 1

)

σ3[(AI1)
2, B] = [AI1, [AI1, B]],

σ3[(AI2)
2, B] = −[AI2, [AI2, B]],

Bj(t) = eiIj(t1A+t2A2)Be−iIj(t1A+t2A2),

iσ3∂t2
Bj(t) = (−1)j+1∂2

t1
Bj(t)

x2 = xx, y2 = yy

7



m = (m1, m2), m′ = (m′
1, m′

2), mj, m
′
j ∈ Z

Fm,m′ Fm,m′ → F (ζ1, ζ2; z1, z2) = F (ζ; z)

F (ζ; z) =
∑

m,m′
z
m′

1−m1
1 z

m′
2−m2

2 ζ
−m1
1 ζ

−m2
2 Fm,m′

ζ = (ζ1, ζ2), z = (z1, z2), zj, ζj ∈ C, |ζj| = 1

(FG)m,m′ =
∑

n=(n1,n2)

Fm,nGn,m′ →

(FG)(ζ; z) =
∮

|ζ′|=1

(
dζ′

2πiζ′

)2

F (ζζ
′
; zζ′)G(ζ′; z)

F (ζ1, ζ2; z1, z2) ∈ S ′
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I(ζ; z) = δc(ζ), δc(ζ) = δc(ζ1)δc(ζ2)

δc(ζj) =
∞∑

n=−∞
ζn
j

(T 1)m,m′ = δm1−1,m′
1
δm2,m′

2
⇒ T1(ζ; z) = z1δc(ζ)

∂1F : (∂1F )(ζ, z) =
∂F (ζ, z)

∂z1
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B(m1 + 1) = AB(m)A−1

B(m2 + 1) = (A− I)B(m)(A− I)−1

B(m3 + 1) = (A− a)B(m)(A− a)−1

B(mj + 1) = TjB(m)T−1
j , j = 1,2

Bn1,n2,n′1,n′2
(m1, m2, m3) =

=Bn1+m1,n2+m2,n′1+m1,n′2+m2
(m3)

j = 1 : A = T1, A(ζ; z) = z1δc(ζ)

j = 2 :

Bm2+1 = T2B(m)T−1
2 = (T1 − I)B(m)(T1 − I)−1

L0 = T2 − T1 + I

L0B = T2BT−1
2 L0

B(ζ, z) = B(ζ; z1)
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ν(ζ; z) = ν(ζ; z1) :

∂1ν = νB lim
z1→∞ ν(ζ; z) = δc(ζ)

∂1ν(m) = ν(m)B(m)

ν(m1+1) = T1ν(m)T−1
1 , ν(m2+1) = T2ν(m)T−1

2

∂1

(
L0ν − T2νT−1

2 L0

)
ν =

=(L0ν − T2νT−1
2 L0

)
B−

−T2νT−1
2

(
L0B − T2BT−1

2 L0

)

L0 = T2 − T1 + I

Lν = T2νT−1
2 L0 L = L0 + T1uT−1

1 − T2uT−1
2

ν(m, ζ; z) = δc(ζ) +
u(m, ζ)

z1
+ . . .
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ν(m2 + 1) = (T1 − I)ν(m)(T1 − I)−1+

+
[
u(m2 + 1)− u(m1 + 1)

]
ν(m)(T1 − I)−1

ν(m3 + 1) = (T1 − a)ν(m)(T1 − a)−1+

+
[
u(m3 + 1)− u(m1 + 1)

]
ν(m)(T1 − a)−1

[
1 + ∆1u−∆2u

]
∆1∆2u−

−
[
a + ∆1u−∆3u

]
∆1∆3u+

+
[
a− 1 + ∆2u−∆3u

]
∆2∆3u = 0

u = u(m1, m2, m3)

[
∆1∆2 − a∆1∆3 + (a− 1)∆2∆3

]
B(m) = 0
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ϕm(z) = zm1(z − 1)m2

∮

|ζj|=1

(
dζ ζm−1

2πi

)2

ν(ζ; z)

ϕm2+1 = ϕm1+1 +
(
um2+1 − um1+1 − 1

)
ϕm

ϕm3+1 = ϕm1+1 +
(
um3+1 − um1+1 − a

)
ϕm

[
1 + um1+1 − um2+1

][
um1+1,m2+1 + um3+1

]
−

−
[
a + um1+1 − um3+1

][
um1+1,m3+1 + um2+1

]
+

+
[
a− 1 + um2+1 − um3+1

][
um2+1,m3+1 + um1+1

]
=

=0

[
bm1+1,m2+1 + bm3+1]−

−a
[
bm1+1,m3+1 + bm2+1]+

+(a− 1)
[
bm2+1,m3+1 + bm1+1] = 0
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