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Àáåëåâû ôóíêöèè

Àáåëåâà ôóíêöèÿ � ýòî ìåðîìîðôíàÿ ôóíêöèÿ â Cg

ñ ðåø¼òêîé ïåðèîäîâ Γ ⊂ Cg ðàíãà 2g . Ìû ãîâîðèì, ÷òî

Àáåëåâà ôóíêöèÿ � ýòî ìåðîìîðôíàÿ ôóíêöèÿ íà

êîìïëåêñíîì òîðå T g = Cg/Γ.

Â. Ì. Áóõøòàáåð, Ä. Â. Ëåéêèí,

�Ðåøåíèå çàäà÷è äèôôåðåíöèðîâàíèÿ àáåëåâûõ ôóíêöèé

ïî ïàðàìåòðàì äëÿ ñåìåéñòâ (n,s)-êðèâûõ�,

Ôóíêö. àíàëèç è åãî ïðèë., 42:4 (2008), 24�36.

Îáîçíà÷èì êîîðäèíàòû â Cg çà z = (z1, z3, . . . , z2g−1).
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Ãèïåðýëëèïòè÷åñêèå ôóíêöèè

Ðàññìîòðèì ãèïåðýëëèïòè÷åñêóþ êðèâóþ ðîäà g â ìîäåëè

Vλ = {(X ,Y ) ∈ C2 :

Y 2 = X 2g+1 + λ4X
2g−1 + λ6X

2g−2 + . . .+ λ4gX + λ4g+2}.

Îíà çàâèñèò îò ïàðàìåòðîâ λ = (λ4, λ6, . . . , λ4g , λ4g+2) ∈ C2g .

B ⊂ C2g çàäà¼òñÿ óñëîâèåì, ÷òî Vλ íåâûðîæäåíà äëÿ λ ∈ B.
Èìååì B = C2g\Σ, ãäå Σ � äèñêðèìèíàíòíàÿ êðèâàÿ.
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Ãèïåðýëëèïòè÷åñêàÿ ôóíêöèÿ ðîäà g �

ýòî ìåðîìîðôíàÿ ôóíêöèÿ â Cg × B,
òàêàÿ ÷òî äëÿ ëþáîãî λ ∈ B å¼ îãðàíè÷åíèå

íà Cg × λ ÿâëÿåòñÿ Àáåëåâîé ôóíêöèåé

ñ T g � ßêîáèàíîì Jλ êðèâîé Vλ.
Îáîçíà÷èì ïîëå ãèïåðýëëèïòè÷åñêèõ ôóíêöèé ðîäà g çà F .
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Ïðèìåð: Ðîä 1.

Àáåëåâû ôóíêöèè = ýëëèïòè÷åñêèå ôóíêöèè.

Ýëëèïòè÷åñêàÿ ôóíêöèÿ ñ ðåø¼òêîé Γ � ìåðîìîðôíàÿ

ôóíêöèÿ f (z) â C, òàêàÿ ÷òî äëÿ ëþáîãî ω ∈ Γ

//??

//

??

//
ω1

??

ω2 //

??

//

??

//

f (z + ω) = f (z).

Ýëëèïòè÷åñêóþ ôóíêöèþ f (z)

ìîæíî ïðåäñòàâèòü â âèäå

f (z) = Q(℘(z)) + R(℘(z))℘′(z)

äëÿ ðàöèîíàëüíûõ Q(x),R(x).

Óðàâíåíèå Âåéåðøòðàññà ℘′(z)2 = 4℘(z)3 − g2℘(z)− g3.

C/Γ ←→ y2 = 4x3 − g2x − g3 ←→ y2 = x3 + λ4x + λ6
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Ôóíêöèè Âåéåðøòðàññà σ(z), ζ(z)

ζ-ôóíêöèÿ Âåéåðøòðàññà îïðåäåëÿåòñÿ ñîîòíîøåíèÿìè

ζ(z ; g2, g3)′ = −℘(z ; g2, g3), lim
z→0

(zζ(z)) = 1.

ζ(z + ωk) = ζ(z) + 2ζ(ωk/2).

σ-ôóíêöèÿ Âåéåðøòðàññà îïðåäåëÿåòñÿ ñîîòíîøåíèÿìè(
lnσ(z ; g2, g3)

)′
= ζ(z ; g2, g3), lim

z→0

(
σ(z)

z

)
= 1.

σ(z + ωk) = − exp(ζ(ωk/2)(2z + ωk))σ(z).

y2 = 4x3 − g2x − g3

l
y2 = x3 + λ4x + λ6
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F. G. Frobenius, L. Stickelberger, �Uber die Di�erentiation

der elliptischen Functionen nach den Perioden und

Invarianten, J. Reine Angew. Math., 92 (1882), 311�337.

L0 = L0 − z∂z ,

L1 = ∂z ,

L2 = L2 − ζ(z ;λ4, λ6)∂z .

U
C/Γ
��
B

Ïîëÿ Lk íà B:
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Àëãåáðà Ëè:

[L0,L1] = L1, [L0,L2] = 2L2, [L1,L2] = ℘(z ;λ4, λ6)L1.
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Vλ = {(X ,Y ) ∈ C2 :

Y 2 = X 2g+1 + λ4X
2g−1 + λ6X

2g−2 + . . .+ λ4gX + λ4g+2}.

Îíà çàâèñèò îò ïàðàìåòðîâ λ = (λ4, λ6, . . . , λ4g , λ4g+2) ∈ C2g .
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ýòî ìåðîìîðôíàÿ ôóíêöèÿ â Cg × B,
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Çàäà÷à äèôôåðåíöèðîâàíèÿ ãèïåðýëëèïòè÷åñêèõ ôóíêöèé

Äëÿ ðîäà g îïèñàòü àëãåáðó Ëè DerF äèôôåðåíöèðîâàíèé F .
Íàéòè 3g íåçàâèñèìûõ äèôôåðåíöèàëüíûõ îïåðàòîðîâ L,
òàêèõ ÷òî LF ⊂ F .
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ïî ïàðàìåòðàì äëÿ ñåìåéñòâ (n,s)-êðèâûõ�,

Ôóíêö. àíàëèç è åãî ïðèë., 42:4 (2008), 24�36.

Â. Ì. Áóõøòàáåð,

Ïîëèíîìèàëüíûå äèíàìè÷åñêèå ñèñòåìû è óðàâíåíèå

Êîðòåâåãà�äå Ôðèçà, Òð. ÌÈÀÍ, 294 (2016), 191�215.

Elena Yu. Bunkova,

Di�erentiation of genus 3 hyperelliptic functions,

European Journal of Mathematics, 4:1 (2018), 93�112.
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Ïîëèíîìèàëüíîå îòîáðàæåíèå

Â. Ì. Áóõøòàáåð,

Ïîëèíîìèàëüíûå äèíàìè÷åñêèå ñèñòåìû è óðàâíåíèå

Êîðòåâåãà�äå Ôðèçà, Òð. ÌÈÀÍ, 294 (2016), 191�215.
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B �
� // C2g

L1 L3 . . . L2g−1

L0 L2 . . . L4g−2

Îòîáðàæåíèå ϕ áóäåò çàäàíî íàáîðîì îáðàçóþùèõ â F ,
à p áóäåò ïîëèíîìèàëüíûì îòîáðàæåíèåì.

Ïåðåéä¼ì ê ïîñòðîåíèþ ϕ è p.
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Ãèïåðýëëèïòè÷åñêèå ôóíêöèè Êëåéíà

Âîçüì¼ì êîîðäèíàòû (z , λ) =
= (z1, z3, . . . , z2g−1, λ4, λ6, . . . , λ4g , λ4g+2) â Cg × B ⊂ C3g .

Ïóñòü σ(z , λ) � ãèïåðýëëèïòè÷åñêàÿ ñèãìà-ôóíêöèÿ.

Îáîçíà÷èì ∂
∂zk

= ∂k . Áóäåì èñïîëüçîâàòü îáîçíà÷åíèÿ

ζk = ∂k lnσ(z , λ), ℘i ;k1,...,kn = −∂i1∂k1 · · · ∂kn lnσ(z , λ),

ãäå n > 0, i + n > 2, ks ∈ {1, 3, . . . , 2g − 1}.

Ôóíêöèè ℘i ;k1,...,kn ÿâëÿþòñÿ ãèïåðýëëèïòè÷åñêèìè.

V. M. Buchstaber, V. Z. Enolskii, D. V. Leikin,

Kleinian functions, hyperelliptic Jacobians and applications,

Reviews in Mathematics and Math. Physics, 10:2, (1997).
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Îòîáðàæåíèå ϕ

Îáîçíà÷èì êîîðäèíàòû â C3g çà (xi ,j), 1 6 i 6 3, 1 6 j 6 2g−1.

U ϕ // C3g : (z , λ) 7→

℘1;1 ℘1;3 . . . ℘1;2g−1

℘2;1 ℘2;3 . . . ℘2;2g−1

℘3;1 ℘3;3 . . . ℘3;2g−1

 .

Òåîðåìà

Ôóíêöèè ϕ∗(xi ,j) çàäàþò íàáîð îáðàçóþùèõ â F .
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V. M. Buchstaber, V. Z. Enolskii, D. V. Leikin,
Kleinian functions, hyperelliptic Jacobians and applications,
Reviews in Mathematics and Math. Physics, 10:2, (1997).

Äëÿ i , k ∈ {1, 3, . . . , 2g − 1} èìåþò ìåñòî ñîîòíîøåíèÿ

℘3;i =6℘2℘1;i + 6℘1;i+2 − 2℘0;3,i + 2λ4δi ,1,

℘2;i℘2;k =4 (℘2℘1;i℘1;k + ℘1;k℘1;i+2 + ℘1;i℘1;k+2 + ℘0;k+2,i+2)−
− 2(℘1;i℘0;3,k + ℘1;k℘0;3,i + ℘0;k,i+4 + ℘0;i ,k+4)+

+ 2λ4(δi ,1℘1;k + δk,1℘1;i ) + 2λi+k+4(2δi ,k + δk,i−2 + δi ,k−2).
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℘3;i =6℘2℘1;i + 6℘1;i+2 − 2℘0,3;i + 2λ4δi ,1,

℘2;i℘2;k =4 (℘2℘1;i℘1;k + ℘1;k℘1;i+2 + ℘1;i℘1;k+2 + ℘;k+2,i+2)−
− 2(℘1;i℘;3,k + ℘1;k℘;3,i + ℘;k,i+4 + ℘;i ,k+4)+

+ 2λ4(δi ,1℘1;k + δk,1℘1;i ) + 2λi+k+4(2δi ,k + δk,i−2 + δi ,k−2).

Ñëåäñòâèå

Ðàññìîòðèì îòîáðàæåíèå ϕ : U 99K C
g(g+9)

2 ,

ϕ : (z , λ) 7→ (xi ,j ,wk,l , λs) = (℘i ;j , ℘0;k,l , λs).

Îáðàç ϕ ëåæèò â S ⊂ C
g(g+9)

2 ,

ãäå S îïðåäåëÿåòñÿ íàáîðîì èç
g(g+3)

2 óðàâíåíèé.

Å. Þ. Áóíüêîâà Ìàòåìàòè÷åñêèé Èíñòèòóò èì. Â. À. Ñòåêëîâà ÐÀÍ

Óðàâíåíèå Êîðòåâåãà�äå Ôðèçà è çàäà÷à äèôôåðåíöèðîâàíèÿ àáåëåâûõ ôóíêöèé ïî ïàðàìåòðàì



Òåîðåìà

Ïðîåêöèÿ π1 : C
g(g+9)

2 → C3g íà ïåðâûå 3g êîîðäèíàò

äà¼ò èçîìîðôèçì S ' C3g .

Ñëåäñòâèå

Ïðîåêöèÿ π3 : C
g(g+9)

2 → C2g íà ïîñëåäíèå 2g êîîðäèíàò

äà¼ò ïîëèíîìèàëüíîå îòîáðàæåíèå p : C3g → C2g .

C
g(g+9)

2OO

?�

C3g × C
g(g−1)

2 × C2g

π1vv

π3

yy
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Çàäà÷à äèôôåðåíöèðîâàíèÿ ãèïåðýëëèïòè÷åñêèõ ôóíêöèé

Äëÿ ðîäà g îïèñàòü àëãåáðó Ëè DerF äèôôåðåíöèðîâàíèé F .
Íàéòè 3g íåçàâèñèìûõ äèôôåðåíöèàëüíûõ îïåðàòîðîâ L,
òàêèõ ÷òî LF ⊂ F .
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� // C2g

Îáîçíà÷èì êîëüöî ïîëèíîìîâ â λ ∈ C2g çà P.
Âåêòîðíîå ïîëå L â C3g íàçûâàåòñÿ

ïðîåêòèðóåìûì äëÿ p åñëè ñóùåñòâóåò L â C2g

òàêîå ÷òî L(p∗f ) = p∗L(f ) äëÿ ëþáîãî f ∈ P.

Çàäà÷à äèôôåðåíöèðîâàíèÿ ãèïåðýëëèïòè÷åñêèõ ôóíêöèé

1 Íàéòè 3g ïîëèíîìèàëüíûõ âåêòîðíûõ ïîëåé â C3g ,

ïðîåêòèðóåìûõ äëÿ p : C3g → C2g è íåçàâèñèìûõ â p−1(B).

2 Ïîñòðîèòü èõ ïîëèíîìèàëüíóþ àëãåáðó Ëè.
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F. G. Frobenius, L. Stickelberger, �Uber die Di�erentiation

der elliptischen Functionen nach den Perioden und

Invarianten, J. Reine Angew. Math., 92 (1882), 311�337.

L0 = L0 − z∂1,

L1 = ∂1,

L2 = L2 − ζ1(z ;λ4, λ6)∂1.
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Àëãåáðà Ëè:

[L0,L1] = L1, [L0,L2] = 2L2, [L1,L2] = ℘2(z ;λ4, λ6)L1.
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Ðîä 1: ïîëèíîìèàëüíàÿ âåðñèÿ

Ïîëîæèì x2 = x1,1, x3 = x2,1, x4 = x3,1.

Ïðîåêöèÿ p èìååò âèä

λ4 =
1

2
x4 − 3x2

2 , λ6 =
1

4
x2

3 −
1

2
x2x4 + 2x3

2 .

Âåêòîðíûå ïîëÿL0

L1

L2

 =

 2x2 3x3 4x4

x3 x4 12x2x3
2
3x4 − 2x2

2 3x2x3 2x2x4 + 3x2
3

∂x2

∂x3

∂x4


Ïîëèíîìèàëüíàÿ àëãåáðà Ëè

[L0,L1] = L1, [L0,L2] = 2L2, [L1,L2] = x2L1.
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Ïîëèíîìèàëüíûå âåêòîðíûå ïîëÿ íå÷¼òíîé ãðàäóèðîâêè

L1 =
∑
j

x2,j
∂

∂x1,j
+ x3,j

∂

∂x2,j
+ 4(2x2x2,j + x3x1,j + x2,j+2)

∂

∂x3,j

ãäå x2,2g+1 = 0. Äëÿ s = 3, 5, . . . , 2g − 1

Ls = x2,s
∂

∂x2
+ x3,s

∂

∂x3
+ L1(x3,s)

∂

∂x4
+

+

g−1∑
k=1

y1,s,2k+1
∂

∂x1,2k+1
+ L1(y1,s,2k+1)

∂

∂x2,2k+1
+

+ L1(L1(y1,s,2k+1))
∂

∂x3,2k+1
.

äëÿ íåêîòîðîãî y1,s,2k+1 = Ls(x1,2k+1).
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Óðàâíåíèå Êîðòåâåãà�äå Ôðèçà

Óðàâíåíèå Êîðòåâåãà�äå Ôðèçà

ut = 6uux − uxxx

Ïóñòü x = z1, −4t = z3, Φ2 = 1
2u, Φ4 = −3

2 Φ2
2 + 1

4∂
2
1Φ2.

Óðàâíåíèå Êîðòåâåãà�äå Ôðèçà ïðèíèìàåò âèä

∂3Φ2 = ∂1Φ4.

Äëÿ g = 1 ïîëó÷àåì ∂3Φ2 = 0. Äëÿ x2 = Φ2 ⇒ ∂1x4 = 12x2x3.

Äëÿ g = 2 èìååì ∂1x1,3 = ∂1Φ4 è Φ4 � äèôôåðåíöèàëüíûé

ïîëèíîì îò x2 = Φ2 ⇒ ïîëó÷àåì L3(x1,3) = L3(−3
2x

2
2 + 1

4x4).
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Èåðàðõèÿ óðàâíåíèÿ Êîðòåâåãà�äå Ôðèçà

∂2k−1Φ2 = ∂1Φ2k , k = 1, 2, . . . ,

ãäå

∂1Φ2k+2 = R∂1Φ2k äëÿ R =
1

4
∂2

1 − 2Φ2 − Φ′2∂
−1
1 .

Â. Ì. Áóõøòàáåð, �Óðàâíåíèå Êîðòåâåãà�äå Ôðèçà

è òåîðèÿ ãèïåðýëëèïòè÷åñêèõ ôóíêöèé�, 19 íîÿáðÿ 2018.

Òåîðåìà (?)

Ôóíêöèÿ Φ2 = ℘2(z) óäîâëåòâîðÿåò èåðàðõèè óðàâíåíèÿ ÊäÔ.

? V. M. Buchstaber, V. Z. Enolskii, D. V. Leikin,

Hyperelliptic Kleinian functions and applications,

Adv. Math. Sci., AMS Transl., 179:2, 1997, 1�34.
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Ïîëèíîìèàëüíûå âåêòîðíûå ïîëÿ â B
Âîçüì¼ì â C2g êîîðäèíàòàìû (λ4, λ6, . . . , λ4g , λ4g+2).
Ïîëîæèì λs = 0 äëÿ s /∈ {4, 6, . . . , 4g , 4g + 2}.
Äëÿ k ,m ∈ {1, 2, . . . , 2g}, k 6 m ïîëîæèì

T2k,2m = 2(k + m)λ2k+2m +
k−1∑
s=2

2(k + m − 2s)λ2sλ2k+2m−2s−

− 2k(2g −m + 1)

2g + 1
λ2kλ2m,

äëÿ k > m ïîëîæèì T2k,2m = T2m,2k .

Äëÿ k = 0, 1, 2, . . . , 2g − 1 ïîëó÷àåì âåêòîðíûå ïîëÿ

L2k =

2g+1∑
s=2

T2k+2,2s−2
∂

∂λ2s
.
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Ðîä 2: ïîëèíîìèàëüíîå îòîáðàæåíèå p

Ïðîåêöèÿ p ïðèíèìàåò âèä

λ4 = −3x2
2 +

1

2
x4 − 2x1,3,

λ8 = −1

2
(x4x1,3 − x3x2,3 + x2x3,3) +

(
4x2

2 + x1,3

)
x1,3,

λ6 = 2x3
2 +

1

4
x2

3 −
1

2
x2x4 − 2x2x1,3 +

1

2
x3,3,

λ10 = 2x2x
2
1,3 +

1

4
x2

2,3 −
1

2
x1,3x3,3.
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Ðîä 2: îáðàçóþùèå

L1 = ∂1,

L3 = ∂3,

L0 = L0 − z1∂1 − 3z3∂3,

L2 = L2 +

(
−ζ1 +

4

5
λ4z3

)
∂1 − z1∂3,

L4 = L4 +

(
−ζ3 +

6

5
λ6z3

)
∂1 − (ζ1 + λ4z3) ∂3,

L6 = L6 +
3

5
λ8z3∂1 − ζ3∂3.

U
π
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Ðîä 2: àëãåáðà Ëè

[L0,Lk ] = kLk , k = 1, 2, 3, 4, 6, [L1,L3] = 0,

[L1,L2] = ℘2L1 − L3, [L1,L4] = ℘1;3L1 + ℘2L3, [L1,L6] = ℘1;3L3,

[L3,L2] =

(
℘1;3 +

4

5
λ4

)
L1, [L3,L6] =

3

5
λ8L1 + ℘0;3,3L3,

[L3,L4] =

(
℘0;3,3 +

6

5
λ6

)
L1 + (℘1;3 − λ4)L3,

[L2,L4] =
8

5
λ6L0 −

8

5
λ4L2 + 2L6 −

1

2
℘2;3L1 +

1

2
℘3L3,

[L2,L6] =
4

5
λ8L0 −

4

5
λ4L4 −

1

2
℘1;3,3L1 +

1

2
℘2;3L3,

[L4,L6] = −2λ10L0 +
6

5
λ8L2 −

6

5
λ6L4 + 2λ4L6 −

1

2
℘0;3,3,3L1 +

1

2
℘1;3,3L3.
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[L1,L0]
[L1,L2]
[L1,L4]
[L1,L6]
[L1,L8]
[L1,L10]

 =



−1 0 0
℘2 −1 0
℘1;3 ℘2 −1
℘1;5 ℘1;3 ℘2

0 ℘1;5 ℘1;3

0 0 ℘1;5


L1

L3

L5

 ,

Elena Yu. Bunkova,

Di�erentiation of genus 3 hyperelliptic functions,

European Journal of Mathematics, 4:1 (2018), 93�112.
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Ðîä 3: ïîëèíîìèàëüíîå îòîáðàæåíèå p

λ4 = −3x2
2 +

1

2
x4 − 2x1,3,

λ6 = 2x3
2 +

1

4
x2

3 −
1

2
x2x4 − 2x2x1,3 +

1

2
x3,3 − 2x1,5,

λ8 = 4x2
2x1,3 −

1

2
(x4x1,3 − x3x2,3 + x2x3,3) + x2

1,3 − 2x2x1,5 +
1

2
x3,5,

λ10 = 2x2x
2
1,3 +

1

4
x2

2,3 −
1

2
x1,3x3,3−

− 1

2
(x4x1,5 − x3x2,5 + x2x3,5) +

(
4x2

2 + 2x1,3

)
x1,5,

λ12 = 4x2x1,3x1,5 −
1

2
(x3,3x1,5 − x2,3x2,5 + x1,3x3,5) + x2

1,5,

λ14 = 2x2x
2
1,5 +

1

4
x2

2,5 −
1

2
x1,5x3,5.
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Ðîä 3: îáðàçóþùèå

L1 = ∂1, L3 = ∂3, L5 = ∂5,

L0 = L0 − z1∂1 − 3z3∂3 − 5z5∂5,

L2 = L2 −
(
ζ1 −

8

7
λ4z3

)
∂1 −

(
z1 −

4

7
λ4z5

)
∂3 − 3z3∂5,

L4 = L4 −
(
ζ3 −

12

7
λ6z3

)
∂1 −

(
ζ1 + λ4z3 −

6

7
λ6z5

)
∂3 − (z1 + 3λ4z5)∂5,

L6 = L6 −
(
ζ5 −

9

7
λ8z3

)
∂1 −

(
ζ3 −

8

7
λ8z5

)
∂3 − (ζ1 + λ4z3 + 2λ6z5) ∂5,

L8 = L8 +

(
6

7
λ10z3 − λ12z5

)
∂1 −

(
ζ5 −

10

7
λ10z5

)
∂3 − (ζ3 + λ8z5) ∂5,

L10 = L10 +

(
3

7
λ12z3 − 2λ14z5

)
∂1 +

5

7
λ12z5∂3 − ζ5∂5.
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Ðîä 3: àëãåáðà Ëè
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Ðîä 3: àëãåáðà Ëè
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[L2, L4]
[L2, L6]
[L2, L8]
[L2, L10]
[L4, L6]
[L4, L8]
[L4, L10]
[L6, L8]
[L6, L10]
[L8, L10]


=

2

7



8λ6 −8λ4 0 7 0 0
6λ8 0 −6λ4 0 14 0
4λ10 0 0 −4λ4 0 21
2λ12 0 0 0 −2λ4 0
−7λ10 9λ8 −9λ6 7λ4 0 7
−14λ12 6λ10 0 −6λ6 14λ4 0
−21λ14 3λ12 0 0 −3λ6 21λ4

−7λ14 −7λ12 8λ10 −8λ8 7λ6 7λ4

0 −14λ14 4λ12 0 −4λ8 14λ6

0 0 −7λ14 5λ12 −5λ10 7λ8





L0

L2

L4

L6

L8

L10

 .

‖
M.
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Óðàâíåíèÿ òåïëîïðîâîäíîñòè â íåãîëîíîìíîì ðåïåðå

Äëÿ äàííûõ ëèíåéíûõ äèôôåðåíöèàëüíûõ îïåðàòîðîâ

Li =
n∑

k=0

vi ,k(λ)
∂

∂λk
, i = 0, . . . , n,

çàäàþùèõ íåãîëîíîìíûé ðåïåð, íàéòè ëèíåéíûå

äèôôåðåíöèàëüíûå îïåðàòîðû âòîðîãî ïîðÿäêà âèäà

Hi = δ(i)(λ) +
1

2

m∑
a,b=1

(
α

(i)
a,b(λ)∂a,b + 2β

(i)
a,b(λ)za∂b + γ

(i)
a,b(λ)zazb

)
,

òàêèå, ÷òî ñèñòåìà óðàâíåíèé Li (ψ) = Hi (ψ) ñîâìåñòíà,
òî åñòü èìååò íåíóëåâîå ðåøåíèå.

Â. Ì. Áóõøòàáåð, Ä. Â. Ëåéêèí,

�Óðàâíåíèÿ òåïëîïðîâîäíîñòè â íåãîëîíîìíîì ðåïåðå�,

Ôóíêö. àíàëèç è åãî ïðèë., 38:2 (2004), 12�27.
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Â. Ì. Áóõøòàáåð, Ä. Â. Ëåéêèí,

�Ðåøåíèå çàäà÷è äèôôåðåíöèðîâàíèÿ àáåëåâûõ ôóíêöèé

ïî ïàðàìåòðàì äëÿ ñåìåéñòâ (n,s)-êðèâûõ�,

Ôóíêö. àíàëèç è åãî ïðèë., 42:4 (2008), 24�36.

Óðàâíåíèå òåïëîïðîâîäíîñòè â íåãîëîíîìíîì ðåïåðå

íà ñèãìà-ôóíêöèþ Êëåéíà

↓

Ðåøåíèå çàäà÷è äèôôåðåíöèðîâàíèÿ

ãèïåðýëëèïòè÷åñêèõ ôóíêöèé
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Óðàâíåíèÿ òåïëîïðîâîäíîñòè â íåãîëîíîìíîì ðåïåðå
äëÿ ðîäà g=3

Lk(σ) = Hk(σ), ãäå Lk çàäàíû ðàíåå,

H0 = z1∂1 + 3z3∂3 + 5z5∂5 + c0,

H2 =
1

2
∂2

1 −
8

7
λ4z3∂1 +

(
z1 −

4

7
λ4z5

)
∂3 + 3z3∂5+

− 5

14
λ4z

2
1 +

(
3

2
λ8 −

4

7
λ2

4

)
z2

3 +

(
5

2
λ12 −

2

7
λ4λ8

)
z2

5 ,

H4 = ∂1∂3 −
12

7
λ6z3∂1 +

(
λ4z3 −

6

7
λ6z5

)
∂3 + (z1 + 3λ4z5) ∂5 −

2

7
λ6z

2
1 +

+ λ8z1z3 +

(
3λ10 −

6

7
λ4λ6

)
z2

3 + 3λ12z3z5 +

(
5λ14 −

3

7
λ6λ8

)
z2

5 + c4λ4,

. . . , äëÿ íåêîòîðûõ ïîñòîÿííûõ c0, c4.
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