
Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2025¿

27�29 òðàâíÿ 2025 ð., Ëüâiâ

ÓÄÊ 517.95

Ãðóïîâà êëàñèôiêàöiÿ êëàñó ñèñòåì íåëiíiéíèõ

ðiâíÿíü äèôóçi¨

Îëåêñàíäð Âîëîøèí

Iíñòèòóò ìàòåìàòèêè ÍÀÍ Óêðà¨íè, Êè¨â, voloshyn@imath.kiev.ua

Ñèñòåìà íåëiíiéíèõ ðiâíÿíü äèôóçi¨ äëÿ äâîâèìiðíîãî âåêòîðíîãî ïî-
ëÿ U ∈ R2 â çàãàëüíîìó âèïàäêó çàïèñó¹òüñÿ ó âèãëÿäi

Ut = ∂x [F (U)Ux] , (1)

äå U :=

(
u1

u2

)
∈ R2, F (U) :=

(
f11 f12

f21 f22

)
, fab = fab(u1, u2) � êîåôiöi-

¹íòè äèôóçi¨, ua = ua(t, x) � ôóíêöi¨ êîíöåíòðàöi¨ (àáî ùiëüíîñòi) äâîõ
ðiçíèõ ðå÷îâèí, ÿêi âçà¹ìîäiþòü ìiæ ñîáîþ, t � ÷àñîâà, x � ïðîñòîðîâà
íåçàëåæíi çìiííi.

ßäðîì ìàêñèìàëüíèõ àëãåáð ëi¨âñüêî¨ iíâàðiàíòíîñòi ñèñòåì ç êëà-
ñó (1) ¹ òðèâèìiðíà àëãåáðà

A∩ = ⟨∂t, ∂x, D = 2t∂t + x∂x⟩. (2)

Òåîðåìà 1. Àëãåáðîþ åêâiâàëåíòíîñòi êëàñó (1) ¹ ëiíiéíà îáîëîíêà

âåêòîðíèõ ïîëiâ

∂t, ∂x, ∂ua , t∂t − fab∂fab , x∂x + 2fab∂fab , ua∂ub + fac∂fbc − f cb∂fca

ó ïðîñòîði R2
t,x × R2

U × R4
F , ÿêà içîìîðôíà aff(1,R)⊕ aff(1,R)⊕ aff(2,R).

Íàñëiäîê 1. Ìàêñèìàëüíó ãðóïó íåïåðåðâíèõ ïåðåòâîðåíü åêâiâà-

ëåíòíîñòi êëàñó (1) ñêëàäàþòü òî÷êîâi ïåðåòâîðåííÿ

t̃ = eθ1t+ s0, x̃ = eθ2x+ s1, Ũ = AU +Q, F̃ = eθ1−2θ2A−1FA (3)

ó ïðîñòîði R2
t,x × R2

U × R4
F , äå A =

(
eθ3 + θ4θ5e

−θ6 θ4
θ5 eθ6

)
, Q =

(
q1
q2

)
,

s0, s1, q1, q2, θ0, θ1, . . . , θ6 � äîâiëüíi ñòàëi.

http://www.iapmm.lviv.ua/chyt2025



Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2025¿

27�29 òðàâíÿ 2025 ð., Ëüâiâ

Çàóâàæåííÿ 1. Êðiì íåïåðåðâíèõ ïåðåòâîðåíü (3) êëàñ ñèñòåì ðiâ-
íÿíü (1) äîïóñêà¹ ùå é äèñêðåòíi ïåðåòâîðåííÿ åêâiâàëåíòíîñòi âèãëÿäó

t̃ = −t, x̃ = x, ũa = ua, f̃ab = −fab,

t̃ = t, x̃ = −x, ũa = ua, f̃ab = fab,

t̃ = t, x̃ = x, ũ1 = −u1, ũ2 = u2, f̃11 = f11,

f̃12 = −f12, f̃21 = −f21, f̃22 = f22,

t̃ = t, x̃ = x, ũ1 = u1, ũ2 = −u2, f̃11 = f11,

f̃12 = −f12, f̃21 = −f21, f̃22 = f22.

(4)

Êîìïîçèöiÿ ïåðåòâîðåíü (3), (4) çàäà¹ ïåðåòâîðåííÿ

t̃ = l0t+ s0, x̃ = l1x+ s1, Ũ = PU +Q, F̃ =
l21
l0
P−1FP (5)

ó ïðîñòîði R2
t,x ×R2

U ×R4
F , äå P =

(
p11 p12
p21 p22

)
, l0, l1, pab � äîâiëüíi ñòàëi

òàêi, ùî l0l1 ̸= 0, P � äîâiëüíà ñòàëà íåâèðîäæåíà ìàòðèöÿ.

Ó êëàñi (1) áóëî âèäiëåíî äåâ'ÿòü íååêâiâàëåíòíèõ âiäíîñíî ïåðåòâî-
ðåíü (5) ïiäêëàñiâ, ñèñòåìè ç ÿêèõ äîïóñêàþòü ðîçøèðåííÿ ÿäðà (2). Ó
êîæíîìó iç öèõ ïiäêëàñiâ âèäiëåíî êàíîíi÷íi ïðåäñòàâíèêè.

Ïåðøèé ç âèäiëåíèõ ïiäêëàñiâ ñêëàäà¹òüñÿ ç ñèñòåì âèãëÿäó

Ut = ∂x

[
enu

1

Φ
(
u2

)
Ux

]
, (6)

äå n ∈ {0, 1}, Φ =

(
φ11 φ12

φ21 φ22

)
, φab = φab

(
u2

)
� äîâiëüíi ãëàäêi ôóíêöi¨,

φ11+φ22 ̸= 0, φ11φ22−φ12φ21 ̸= 0. Äëÿ öüîãî ïiäêëàñó âèêîíàíî âè÷åðïíó
ãðóïîâó êëàñèôiêàöiþ.

Äîïîâiäü áàçó¹òüñÿ íà ðîáîòi [1].
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GROUP CLASSIFICATION OF A CLASS OF SYSTEMS OF

NONLINEAR DIFFUSION EQUATIONS

The class of (1+1)-dimensional nonlinear di�usion equations is investigated from
the Lie symmetry point of view. The equivalence algebra and the kernel of the
maximal invariance algebras for this class are found. We prove that there are
nine inequivalent subclasses of this class, for which the corresponding di�usion
systems admit the Lie symmetry extensions
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