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Â ðàáîòå ïðåäñòàâëåíû ïðîñòðàíñòâåííî-äâóìåðíîå ýâîëþöèîííîå óðàâíåíèå À6, èåðàðõèÿ åãî
âñïîìîãàòåëüíûõ ëèíåéíûõ ñèñòåì, çàêîí ñîõðàíåíèÿ, åãî ïðîñòðàíñòâåííî-äâóìåðíàÿ áèëè-
íåéíàÿ ôîðìà H2, åãî N-ñîëèòîííûå ðåøåíèÿ, âèçóàëèçàöèÿ 1-ñîëèòîííîãî ðåøåíèÿ äàííîãî
óðàâíåíèÿ, èññëåäîâàíèå ñâîéñòâ è êà÷åñòâ 1-ñîëèòîíà, îáðàáîòêà äàííûõ, ñòàòèñòè÷åñêèå òàá-
ëèöû.

Êëþ÷åâûå ñëîâà: óðàâíåíèå Êîðòåâåãà-äå Ôðèçà, ïðîñòðàíñòâåííî-äâóìåðíîå ýâîëþöè-
îííîå óðàâíåíèå, ïðîñòðàíñòâåííî-äâóìåðíàÿ áèëèíåéíàÿ ôîðìà, âñïîìîãàòåëüíàÿ ëèíåéíàÿ
ñèñòåìà, çàêîí ñîõðàíåíèÿ.

The work presents the spatially two-dimensional evolution A6-equation, the hierarchy of its
auxiliary linear systems, conservation relations, its spatial two-dimensional bilinear H2-form, the
N-soliton solutions, the visualization of the 1-soliton solution of the equation, analysis of the nature
and properties of the 1-soliton, data processing, statistical tables.

Key words: Korteweg-de Vries equation, two-dimensional evolution equation, spatial two-

dimensional bilinear form, auxiliary linear system, conservation relation.

Ìíîãîìåðíûå íåëèíåéíûå óðàâíåíèÿ, îáîáùàþùèå êëàññè÷åñêîå óðàâíåíèå Êîðòåâåãà-
äå Ôðèçà, ÿâëÿþòñÿ îáúåêòîì èíòåíñèâíûõ èññëåäîâàíèé â ïîñëåäíåå âðåìÿ [1�7]. Èíòåðåñ
âûçâàí òåì, ÷òî óðàâíåíèå Êîðòåâåãà-äå Ôðèçà, êàê è åãî ìíîãîìåðíûå àíàëîãè, ÿâëÿåòñÿ
óíèâåðñàëüíîé ìàòåìàòè÷åñêîé ìîäåëüþ, òàê êàê îïèñûâàåò ìíîãèå íåëèíåéíûå ïðîöåññû
â îêåàíàõ, êðèñòàëëè÷åñêèõ òåëàõ, ìàãíèòíûõ ìàòåðèàëàõ, ýôèðå, àòìîñôåðå Çåìëè è
äðóãèõ ïëàíåò, æèâûõ îðãàíèçìàõ, ýêîíîìèêå è äð.

Â 1949 ãîäó Ôåðìè, Ïàñòà è Óëàìà èçó÷àëè íåëèíåéíûå ñèñòåìû, êîòîðûå ïîçæå áûëè
íàçâàíû ñîëèòîíàìè. Ñîëèòîíû çàïîìèíàëè èíôîðìàöèþ è õðàíèëè åå î÷åíü äîëãî, êàê
ìîëåêóëà ÄÍÊ. Ó÷åíûå óòâåðæäàëè, ÷òî ñîëèòîíû âåäóò ñåáÿ êàê ðàçóìíûå ñóùåñòâà, íî
îáúÿñíèòü ýòîò ôåíîìåí íå ñìîãëè.

Â îêåàíîëîãèè áîëüøîå âíèìàíèå óäåëÿþò èçó÷åíèþ ñîëèòîíîâ â ìîðÿõ è îêåàíàõ,
äèíàìèêó êîòîðûõ îïèñûâàåò (2+1)-ìåðíîå ýâîëþöèîííîå óðàâíåíèå A6. Èõ íàçûâàþò
âîëíû-óáèéöû, àíîìàëüíûå âîëíû, âîëíû-ìîíñòðû, áëóæäàþùèå âîëíû. Îíè äîñòèãàþò
âûñîòû áîëåå ÷åì 25�30 ìåòðîâ è ïðåäñòàâëÿþò áîëüøóþ îïàñíîñòü äëÿ ñóäîâ è ìîðñêèõ
ñîîðóæåíèé. Ïîÿâëåíèå âîëí-óáèéö íå ñâÿçàíî ñ êàòàñòðîôè÷åñêèìè ãåîôèçè÷åñêèìè ñî-
áûòèÿìè. Îíè ïîÿâëÿþòñÿ íåîæèäàííî è òàêæå íåîæèäàííî èñ÷åçàþò. Ó÷åíûå ïðåäïî-
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ëàãàþò, ÷òî ÿâëåíèå âîëí-óáèéö ñâÿçàíî ñ îñîáåííîñòÿìè äèíàìèêè ñîëèòîíîâ è íå çàâè-
ñèò îò âíåøíèõ ôàêòîðîâ. Äèíàìèêó ñîëèòîíîâ â ìîðñêèõ è îêåàíñêèõ âîäàõ îïèñûâàþò
ïðîñòðàíñòâåííî-äâóìåðíûå îáîáùåíèÿ óðàâíåíèÿ Êîðòåâåãà-äå Ôðèçà [8].

Ðàíåå Àëåêñååâîé À.Â. áûëè âûâåäåíû íîâûå ïðîñòðàíñòâåííî-äâóìåðíûå íåëèíåéíûå
óðàâíåíèÿ À1�À14 è AI�AXII [1], êîòîðûå ÿâëÿþòñÿ îáîáùåíèÿìè êëàññè÷åñêîãî óðàâíå-
íèÿ Êîðòåâåãà-äå Ôðèçà.

Â äàííîé ðàáîòå ïðåäñòàâëåíû (2+1)-ìåðíîå ýâîëþöèîííîå óðàâíåíèå À6, èåðàðõèÿ
åãî âñïîìîãàòåëüíûõ ëèíåéíûõ ñèñòåì, çàêîí ñîõðàíåíèÿ, åãî (2+1)-ìåðíàÿ áèëèíåéíàÿ
ôîðìà Í2, åãî N-ñîëèòîííûå ðåøåíèÿ, âèçóàëèçàöèÿ 1-ñîëèòîííîãî ðåøåíèÿ äàííîãî óðàâ-
íåíèÿ, èññëåäîâàíèå ñâîéñòâ è êà÷åñòâ 1-ñîëèòîíà, îáðàáîòêà äàííûõ, ñòàòèñòè÷åñêèå òàá-
ëèöû.

Ðàññìîòðèì (2+1)-ìåðíîå ýâîëþöèîííîå óðàâíåíèå A6 [1]:

Ψt + Ψxxy + 3 [ΨV ]x = 0,

ãäå Vx = Ψy, Ψ = Ψ (x, y, t) � äîñòàòî÷íî ãëàäêàÿ êîìïëåêñíîçíà÷íàÿ ôóíêöèÿ.
Èíòåãðèðóåìîñòü (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 äîêàçûâàåò íàëè÷èå

âûñøèõ èåðàðõèé åãî âñïîìîãàòåëüíûõ ëèíåéíûõ ñèñòåì óðàâíåíèé:{
ϕx = U0ϕ+ λϕ,
ϕt = λϕy + Aϕ+ λBϕ,{
ϕx = U0ϕ+ λϕ,
ϕt = λϕy + Aϕ+ λBϕ+ λ2Cϕ,{
ϕx = U0ϕ+ λϕ,
ϕt = λϕy + Aϕ+ λBϕ+ λ2Cϕ+ λ3Dϕ,

. . .

ãäå λ = λ (y, t) , λt = λλy, Vx = Ψy,

U0 =

(
0 Ψ
Ψ̄ 0

)
, ϕ =

(
ϕ1

ϕ2

)
,

A =

(
0 −Ψxy − 3ΨV

−Ψxy − 3ΨV 0

)
,

B =

(
i −2i∂−1x Ψ− V

−2i∂−1x Ψ− V −i

)
,

C = D = . . . =

(
i −2i∂−1x Ψ

2i∂xΨ −i

)
,

Ψ = Ψ (x, y, t), ϕi = ϕi (x, y, t), i = 1, 2 � äîñòàòî÷íî ãëàäêèå êîìïëåêñíîçíà÷íûå ôóíê-
öèè.

Çàêîí ñîõðàíåíèÿ äëÿ (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 èìååò âèä

∂T

∂t
+ divF = 0,

ãäå T � ïëîòíîñòü, F = (F1, F2) � ïîòîê,
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divF =
∂F1

∂x
+
∂F2

∂y
,

T = Ψ + C1, F1 = 3ΨV + C2, F2 = Ψxx + C3, Vx = Ψy,

Ψ = Ψ (x, y, t) � äîñòàòî÷íî ãëàäêàÿ êîìïëåêñíîçíà÷íàÿ ôóíêöèÿ, Cj, j = 2,3 � ïîñòîÿí-
íûå.

(2+1)-ìåðíîå ýâîëþöèîííîå óðàâíåíèå A6 ìîæíî ïðèâåñòè ê (2+1)-ìåðíîé áèëèíåéíîé
ôîðìå H2: (

DxDt +D3
xDy

)
(ϕ ◦ ϕ) = 0,

ãäå
DxDt (ϕ ◦ ϕ) = 2 (ϕxtϕ− ϕxϕt) ,

D3
xDy (ϕ ◦ ϕ) = 2 (ϕxxxyϕ− ϕxxxϕy − 3ϕxxyϕx + 3ϕxxϕxy) ,

ϕ = ϕ (x, y, t) � äîñòàòî÷íî ãëàäêàÿ êîìïëåêñíîçíà÷íàÿ ôóíêöèÿ.
(2+1)-ìåðíàÿ áèëèíåéíàÿ ôîðìà H2 ÿâëÿåòñÿ ìíîãîìåðíûì îáîáùåíèåì êëàññè÷åñêîé

áèëèíåéíîé ôîðìû Õèðîòû Í [8]:(
DxDt +D4

x

)
(f ◦ f) = 0,

ãäå
Dm
x D

n
t (F ◦G) = (∂x − ∂x′)m (∂t − ∂t′)n F (x,t)G′ (x′,t′)|x′=x,t′=t ,

f = f (x, t) � äîñòàòî÷íî ãëàäêàÿ äåéñòâèòåëüíàÿ ôóíêöèÿ.
Èñïîëüçóÿ ìåòîä Õèðîòû, íàõîäèì ñîëèòîííûå ðåøåíèÿ (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6.
1-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ:

Ψ = 2 (lnϕ1)xx ,

ãäå
ϕ1 = 1 + exp

{
αx+ βy − βα2t+ γ

}
,

Ψ = Ψ (x, y, t), ϕ1 = ϕ1 (x, y, t) � äîñòàòî÷íî ãëàäêèå êîìïëåêñíîçíà÷íûå ôóíêöèè, α, β,
γ � ïîñòîÿííûå.

2-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6:

Ψ = 2 (lnϕ2)xx ,

ãäå
ϕ2 = 1 + exp {η1}+ exp {η2}+ exp {η1 + η2 + A12} ,

ηj = αjx+ βjy − βjα2
j t+ γj, j = 1,2,

exp {A12} =
α2 − α1

α2 + α1

· −β1α
2
1 + β2α

2
2 + (β1 − β2) (α1 − α2)

2

−β1α2
1 − β2α2

2 + (β1 + β2) (α1 + α2)
2 , α1 6= α2,

Ψ = Ψ (x, y, t), ϕ2 = ϕ2 (x, y, t) � äîñòàòî÷íî ãëàäêèå êîìïëåêñíîçíà÷íûå ôóíêöèè, αj,
βj, γj, j = 1,2 � ïîñòîÿííûå.

N-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6:
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Ψ = 2 (lnϕN)xx ,

ãäå µ∗
”
ïðîáåãàåò“ âñå ìíîæåñòâà µj = 0, 1, j = 1, N ,

ϕN =
∑
µ∗=0,1

exp

(
N∑
i=1

µiηi +
N∑

1≤i<j

µiµjAij

)
,

ηj = αjx+ βjy − βjα2
j t+ γj, j = 1,2,

exp {Aij} =
αj − αi
αj + αi

·
−βiα2

i + βjα
2
j + (βi − βj) (αi − αj)2

−βiα2
i − βjα2

j + (βi + βj) (αi + αj)
2 ,

α1 6= αj, i 6= j, i,j = 1,N,

Ψ = Ψ (x,y,t),ϕN = ϕN (x, y, t) � äîñòàòî÷íî ãëàäêèå êîìïëåêñíîçíà÷íûå ôóíêöèè, αj, βj,
γj, j = 1, N � ïîñòîÿííûå.

Çàïèøåì 1-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî
óðàâíåíèÿ À6:

ψ = 2 (lnϕ)xx , ϕ = 1 + exp
{
αx+ βy − βα2t+ γ

}
â âèäå

Ψ = 2
ϕxxϕ− ϕ2

x

ϕ2
,

ãäå
ϕ2
x = α2 exp

{
2αx+ 2βy − 2βα2t+ 2γ

}
,

ϕxxϕ = α2 exp
{

2αx+ 2βy − 2βα2t+ 2γ
}
.

Îòêóäà èìååì

Ψ = 2α2 exp {2αx+ 2βy − 2βα2t+ 2γ}
(1 + exp {2αx+ 2βy − 2βα2t+ 2γ})2

èëè

Ψ =
α2

2

1

ch2 {αx+ βy − βα2t+ γ}
.

Ñêîðîñòü 1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 èìååò âèä v =
α2β√
α2 + β2

, à åãî àìïëèòóäà âû÷èñëÿåòñÿ ïî ôîðìóëå A =
α2

2
. Âèäíî, ÷òî ñêîðîñòü 1-

ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 è åãî àìïëèòóäà ïðîïîðöèîíàëüíû

v =
2βA√
α2 + β2

, ò. å. ÷åì âûøå âîëíà, òåì áûñòðåå îíà áåæèò.

Ïðèâåäåì êîìïüþòåðíóþ ðåàëèçàöèþ, àíàëèç ñâîéñòâ è êà÷åñòâ 1-ñîëèòîííîãî ðåøå-
íèÿ (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6.

1-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 ïðè α = 1, β = 1,
γ = 0, t = 0 èçîáðàæåíî íà ðèñ. 1.

Íà ðèñ. 2�4 èçîáðàæåíî 1-ñîëèòîííîå ðåøåíèå (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíå-
íèÿ A6 â òå÷åíèå âðåìåíè, èçìåíÿþùåãîñÿ îò −10 äî 10 ïðè α = 1, β = 1, γ = 0.

Íà ðèñ. 5�12 ïîêàçàíî, ÷òî ïîñòîÿííûå α è β çàäàþò íàïðàâëåíèå ~r = α~i + β~j, âäîëü
êîòîðîãî ðàñïîëîæåí 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6. Äàëåå áóäåì
íàçûâàòü âåêòîð ~r âåêòîðîì íàïðàâëåíèÿ ñîëèòîíà.
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Ðèñ. 1. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 1, γ = 0, t = 0

Ðèñ. 2. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 1, γ = 0, t = −10

Ðèñ. 3. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 1, γ = 0, t = 5

Ðèñ. 4. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 1, γ = 0, t = 10

Ðèñ. 5. Íàïðàâëåíèå ~r = α~i+ β~j ðàñïîëîæåíèÿ

1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 1 (èëè α = −1,
β = −1), γ = 0, t = 0

Ðèñ. 6. Ðàñïîëîæåíèå 1-ñîëèòîíà (2+1)-ìåðíîãî

ýâîëþöèîííîãî óðàâíåíèÿ A6 ïðè α = 1, β = 1

(èëè α = −1, β = −1) γ = 0, t = 0

Ðèñ. 7. Íàïðàâëåíèå ~r = α~i+ β~j ðàñïîëîæåíèÿ

1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 5, β = 1 (èëè α = −5,
β = −1), γ = 0, t = 0

Ðèñ. 8. Ðàñïîëîæåíèå 1-ñîëèòîíà (2+1)-ìåðíîãî

ýâîëþöèîííîãî óðàâíåíèÿ A6 ïðè α = 5, β = 1

(èëè α = −5, β = −1), γ = 0, t = 0
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Ðèñ. 9. Íàïðàâëåíèå ~r = α~i+ β~j ðàñïîëîæåíèÿ

1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = 5 (èëè α = −1,
β = −5), γ = 0, t = 0

Ðèñ. 10. Ðàñïîëîæåíèå 1-ñîëèòîíà (2+1)-ìåðíîãî

ýâîëþöèîííîãî óðàâíåíèÿ A6 ïðè α = 1, β = 5

(èëè α = −1, β = −5), γ = 0, t = 0

Ðèñ. 11. Íàïðàâëåíèå ~r = α~i+ β~j ðàñïîëîæåíèÿ

1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 1, β = −5 (èëè α = −1,
β = 5), γ = 0, t = 0

Ðèñ. 12. Ðàñïîëîæåíèå 1-ñîëèòîíà (2+1)-ìåðíîãî

ýâîëþöèîííîãî óðàâíåíèÿ A6 ïðè α = 1, β = −5
(èëè α = −1, β = 5), γ = 0, t = 0

Ðèñ. 13. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 0, 1, β = 0, 5, γ = 0, t = 0,

îñíîâíîé âèä

Ðèñ. 14. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 0, 1, β = 0, 5, γ = 0, t = 0,

âèä ñâåðõó

Ðèñ. 15. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 0, 1, β = 0, 5, γ = 0, t = 0,

âèä ñëåâà

Ðèñ. 16. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = 0, 1, β = 0, 5, γ = 0, t = 0,

âèä ñïðàâà
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Ðèñ. 17. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = β = 5, γ = 0, t = 0

Ðèñ. 18. 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî

óðàâíåíèÿ A6 ïðè α = β = 0, 1, γ = 0, t = 0

Òàáëèöà

Ñâîäíàÿ òàáëèöà ïàðàìåòðîâ è õàðàêòåðèñòèê 1-ñîëèòîíîâ (2+1)-ìåðíîãî
ýâîëþöèîííîãî óðàâíåíèÿ A6 ðàçëè÷íîé àìïëèòóäû (α, β � ïîñòîÿííûå,

A � àìïëèòóäà, v � ñêîðîñòü)

α β A, ì v, ì/ñ

1 1 0,5 0,7

4,5 β 10
20β√

20,25 + β2

5 5 12,5 17,6

7,7 β 30
60β√

59,29 + β2

10 10 50 70,7

Èíòåðåñíî îòìåòèòü, ÷òî ãëàäêèé, ðîâíûé ãðåáåíü 1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöè-
îííîãî óðàâíåíèÿ A6 äîñòèãàåòñÿ òîëüêî òîãäà, êîãäà α = β, êàê ïîêàçàíî íà ðèñ. 1�4, 6 è
äàëåå 17, 18. Â ñëó÷àå íåðàâíûõ ïàðàìåòðîâ α 6= β íàáëþäàåòñÿ ýôôåêò çàêðó÷èâàíèÿ 1-
ñîëèòîíà ïðîòèâ ÷àñîâîé ñòðåëêè îò âåêòîðà íàïðàâëåíèÿ ~r, ïðè ýòîì ãðåáåíü 1-ñîëèòîíà
ñòàíîâèòñÿ íåîäíîðîäíûì è âîçíèêàåò ýôôåêò

”
ìîðñêîé ïåíû“ íà ãðåáíå âîëíû, êàê ïî-

êàçàíî íà ðèñ. 8, 10, 12�16.

Àìïëèòóäà A =
α2

2
1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 âñåãäà ïî-

ëîæèòåëüíà. Ñëåäîâàòåëüíî, 1-ñîëèòîí (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 ìî-
æåò ïðèíèìàòü òîëüêî ôîðìó ãîðû èëè õîëìà, îí íå ìîæåò áûòü âïàäèíîé, ÷åãî íåëüçÿ
ñêàçàòü î ñîëèòîíàõ äðóãèõ ïðîñòðàíñòâåííî-äâóìåðíûõ íåëèíåéíûõ óðàâíåíèé À1�À14
è AI�AXII [1].

Íàïðàâëåíèå äâèæåíèÿ 1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 ïîêà-
çûâàåò âåêòîð ~n, îðòîãîíàëüíûé âåêòîðó íàïðàâëåíèÿ ~r, ò. å. ~n⊥~r. Äàëåå áóäåì íàçûâàòü
âåêòîð ~n âåêòîðîì äâèæåíèÿ ñîëèòîíà.

Èç òàáë. âèäíî, ÷òî 1-ñîëèòîíû (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 ìîãóò
èìåòü îäèíàêîâóþ àìïëèòóäó ïðè ðàçíûõ ñêîðîñòÿõ. Íàïðèìåð, â òàáë. ïîêàçàíî, ÷òî
ñêîðîñòè âîëí âûñîòîé â 10 è 30 ìåòðîâ, çàâèñÿò îò ïàðàìåòðà β. Ñëåäîâàòåëüíî, ñêîðîñòü
1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ A6 çàâèñèò îò âåêòîðà íàïðàâëåíèÿ
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~r = α~i + β~j èëè âåêòîðà äâèæåíèÿ ~n, îðòîãîíàëüíîãî âåêòîðó ~r.
Òàêèì îáðàçîì, ìû ïðåäñòàâèëè (2+1)-ìåðíîå ýâîëþöèîííîå óðàâíåíèå À6, ïîëó÷èëè

èåðàðõèþ åãî âñïîìîãàòåëüíûõ ëèíåéíûõ ñèñòåì, âûâåëè çàêîí ñîõðàíåíèÿ, ïîêàçàëè åãî
(2+1)-ìåðíóþ áèëèíåéíóþ ôîðìó Í2, íàøëè åãî N-ñîëèòîííûå ðåøåíèÿ, ñäåëàëè êîìïüþ-
òåðíóþ ðåàëèçàöèþ 1-ñîëèòîííîãî ðåøåíèÿ (2+1)-ìåðíîãî ýâîëþöèîííîãî óðàâíåíèÿ À6,
èññëåäîâàëè ñâîéñòâà è êà÷åñòâà 1-ñîëèòîíà äàííîãî óðàâíåíèÿ, äëÿ íàãëÿäíîñòè ñîáðàëè
â òàáëèöó íåêîòîðûå äàííûå è õàðàêòåðèñòèêè 1-ñîëèòîíà (2+1)-ìåðíîãî ýâîëþöèîííîãî
óðàâíåíèÿ À6.
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