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Âïåðøå ó ëiòåðàòóði ñèñòåìà Íèæíèêà âèíèêëà ó [4], äå óêðà¨íñüêèé
ìàòåìàòèê, äîêòîð ôiçèêî-ìàòåìàòè÷íèõ íàóê, ïðîôåñîð Ëåîíiä Ïàâëî-
âè÷ Íèæíèê äîñëiäæóâàâ çàñòîñîâóâàííÿ ìåòîäó îáåðíåíî¨ çàäà÷i äî ií-
òåãðóâàííÿ áàãàòîâèìiðíèõ íåëiíiéíèõ ðiâíÿíü. Öÿ ñèñòåìà ìà¹ âèãëÿä

wt = k1wxxx + k2wyyy + 3(v1w)x + 3(v2w)y, v1y = k1wx, v2x = k2wy (1)

ç ïàðàìåòðàìè k1 òà k2 i óìîâîþ (k1, k2) ̸= (0, 0). Áåðó÷è äî óâàãè öi
ïàðàìåòðè, óòî÷íèìî, ùî ñèñòåìà (1) íàñïðàâäi ¹ êëàñîì ñèñòåì, ÿêèé
¹ îá'¹äíàííÿì äâîõ êîìíîæèí âiäíîñíî ìàñøòàáíèõ ïåðåòâîðåíü åêâiâà-
ëåíòíîñòi. À ñàìå, ó ñèìåòðè÷íîìó âèïàäêó, êîëè îáèäâà ïàðàìåòðè k1
i k2 íå äîðiâíþþòü íóëþ, k1k2 ̸= 0, ìîæíà ïîêëàñòè (k1, k2) = (1, 1),
à ó àñèìåòðè÷íîìó âèïàäêó, êîëè òiëüêè îäèí ç íèõ äîðiâíþ¹ íóëþ, �
(k1, k2) = (1, 0). Âèêîðèñòîâóþ÷è ââåäåííÿ ïîòåíöiàëiâ, ãðàíè÷íi ïåðåõî-
äè, iíòåðïðåòàöiþ íåçàëåæíèõ òà/àáî çàëåæíèõ çìiííèõ ÿê äiéñíèõ àáî
êîìïëåêñíèõ òà äèôåðåíöiàëüíèõ ïiäñòàíîâîê, ç ñèñòåìè (1) ìîæíà îòðè-
ìàòè ÷èìàëó êiëüêiñòü ðiçíîìàíiòíèõ iíòåãðîâíèõ ìîäåëåé, ÿêi áóäåìî
íàçèâàòè ìîäåëÿìè Íèæíèêà [1, 2].

Cåðåä ìîäåëåé Íèæíèêà ðîçðiçíÿþòü ñèìåòðè÷íi àáî àñèìåòðè÷íi,
äèñïåðñiéíi àáî áåçäèñïåðñiéíi, ñòàíäàðòíi ç êâàäðàòè÷íèìè íåëiíiéíî-
ñòÿìè àáî ìîäèôiêîâàíi ç êóái÷íèìè, îêðåìi ðiâíÿííÿ ç ÷àñòèííèìè ïî-
õiäíèìè àáî ñèñòåìè òàêèõ ðiâíÿíü, äiéñíi, êîìïëåêñíi, çìiøàíi àáî ñïå-
öèôi÷íi, äå êîìïëåêñíi çìiííi ðîçáèòi íà ïàðè êîìïëåêñíî ñïðÿæåíèõ, à
òàêîæ ëiíiéíi àáî íåëiíiéíi òà íåiçîñïåêòðàëüíi ëiíiéíi ïðåäñòàâëåííÿ Ëà-
êñà âiäïîâiäíî ó äèñïåðñiéíîìó àáî áåçäèñïåðñiéíîìó âèïàäêó. Çà çíàêîì
íåëiíiéíîñòåé ìîäèôiêîâàíi ìîäåëi äîäàòêîâî ïîäiëÿþòüñÿ íà äåôîêóñó-
þ÷i òà ôîêóñóþ÷i. Iñíóþòü òàêîæ óçàãàëüíåííÿ ìîäåëåé Íèæíèêà ç áiëü-
øîþ êiëüêiñòþ íåçàëåæíèõ àáî çàëåæíèõ çìiííèõ. Êëàñèôiêàöiÿ ìîäåëåé
Íèæíèêà, íàâåäåíà â [2], äîçâîëÿ¹ ÷iòêî îêðåñëèòè ñòðóêòóðíi òà ôóí-
êöiîíàëüíi âiäìiííîñòi ìiæ ãðóïàìè ìîäåëåé, ñòâîðþþ÷è ïiä ðóíòÿ äëÿ
¨õ ñèñòåìàòè÷íîãî àíàëiçó, à òàêîæ âèÿâëåííÿ ¨õíiõ ãåíåòè÷íèõ çâ'ÿçêiâ ç
iíøèìè ðiâíÿííÿìè ìàòåìàòè÷íî¨ ôiçèêè.
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Êîæíà ç ìîäåëåé Íèæíèêà ìà¹ öiêàâi ñèìåòðiéíi âëàñòèâîñòi, àëå ¨õ
äîñëiäæåííÿ ëèøå ðîçïî÷àòî. Çîêðåìà, ðîçøèðåíèé êëàñè÷íèé ñèìåòðié-
íèé àíàëiç ïîâíiñòþ âèêîíàíî ëèøå äëÿ (äiéñíîãî ïîòåíöiàëüíîãî ñèìå-
òðè÷íîãî) áåçäèñïåðñiéíîãî ðiâíÿííÿ Íèæíèêà [3, 5]. Äëÿ óñiõ iíøèõ ìî-
äåëåé ïîðàõîâàíî ëèøå ¨õíi ìàêñèìàëüíi ïñåâäîàëãåáðè ëi¨âñüêî¨ iíâàði-
àíòíîñòi, à äëÿ ñèìåòðè÷íèõ � òàêîæ ¨õíi ïñåâäîãðóïè òî÷êîâèõ ñèìå-
òðié [2].
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VARIETY OF NYZHNYK MODELS

AND THEIR SYMMETRY ANALYSIS

The Nyzhnyk system has a number of interesting models. By introducing potenti-
als,taking dispersionless limits, interpreting independent and/or dependent vari-
ables as real or complex or, in the complex case, as related by the complex
conjugation and using di�erential substitutions, it is possible to obtain various
models from it, namely symmetric and asymmetric, dispersive and dispersionless,
real, complex, and mixed-type, in particular, with complex conjugate variables,
standard with quadratic nonlinearities and modi�ed with cubic ones.
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