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Ñêiðà I. Â. Çàäà÷i áåç ïî÷àòêîâèõ óìîâ äëÿ åâîëþöiéíèõ ôóíêöiîíàëüíî-

äèôåðåíöiàëüíèõ ðiâíÿíü òà âàðiàöiéíèõ íåðiâíîñòåé. � Êâàëiôiêàöiéíà íàó-

êîâà ïðàöÿ íà ïðàâàõ ðóêîïèñó.

Äèñåðòàöiÿ íà çäîáóòòÿ íàóêîâîãî ñòóïåíÿ äîêòîðà ôiëîñîôi¨ çà ñïåöiàëü-

íiñòþ 111 � ¾Ìàòåìàòèêà¿ (Ãàëóçü çíàíü 11 � ¾Ìàòåìàòèêà òà ñòàòèñòèêà¿).

� Ëüâiâñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Iâàíà Ôðàíêà, Ëüâiâ, 2021.

Ó ñó÷àñíié ôiçèöi, áiîëîãi¨, åêîíîìiöi äîñëiäæóþòüñÿ äèíàìi÷íi ïðîöåñè,

ïî÷àòîê ÿêèõ íàñòiëüêè âiääàëåíèé âiä àêòóàëüíîãî ìîìåíòó, ùî ïî÷àòêîâi

äàíi ïðàêòè÷íî íå âïëèâàþòü íà ¨õ ïðîõîäæåííÿ â öåé ìîìåíò. Áóäü-ÿêèé

òàêèé ïðîöåñ, ÿê ïðàâèëî, ìîäåëþ¹òüñÿ åâîëþöiéíèì äèôåðåíöiàëüíèì ðiâ-

íÿííÿì ç ÷àñòèííèìè ïîõiäíèìè, êðàéîâèìè óìîâàìè òà íàÿâíiñòþ ÷è âiä-

ñóòíiñòþ îáìåæåíü íà ïîâåäiíêó ðîçâ'ÿçêó, êîëè ÷àñîâà çìiííà ïðÿìó¹ äî

ïî÷àòêîâîãî ìîìåíòó, ÿêèé ââàæà¹òüñÿ ðiâíèì −∞ . Òàêîãî ðîäó çàäà÷ó íà-

çèâàþòü çàäà÷åþ áåç ïî÷àòêîâèõ óìîâ àáî, iíøèìè ñëîâàìè, çàäà÷åþ Ôóð'¹

äëÿ âiäïîâiäíèõ ðiâíÿíü. Çàóâàæèìî, ùî çàäà÷i Ôóð'¹ äëÿ åâîëþöiéíèõ ðiâ-

íÿíü òiñíî ïîâ'ÿçàíà iç çàäà÷àìè íà çíàõîäæåííÿ ïåðiîäè÷íèõ òà ìàéæå ïå-

ðiîäè÷íèõ ðîçâ'ÿçêiâ öèõ ðiâíÿíü.

Ìåòîþ ðîáîòè ¹ äîñëiäæåííÿ óìîâ iñíóâàííÿ òà ¹äèíîñòi çàäà÷ Ôóð'¹

äëÿ äåÿêèõ êëàñiâ ôóíêöiîíàëüíî-äèôåðåíöiàëüíèõ åâîëþöiéíèõ ðiâíÿíü òà

âàðiàöiéíèõ íåðiâíîñòåé.

Îá'¹êòîì äîñëiäæåííÿ ¹ çàäà÷i áåç ïî÷àòêîâèõ óìîâ äëÿ àíiçîòðîïíèõ

åëiïòè÷íî-ïàðàáîëi÷íèõ ôóíêöiîíàëüíî-äèôåðåíöiàëüíèõ ðiâíÿíü çi çìiííè-

ìè ïîêàçíèêàìè íåëiíiéíîñòi, íåëiíiéíèõ iíòåãðî-äèôåðåíöiàëüíèõ åëiïòè÷íî-

ïàðàáîëi÷íèõ ñèñòåì, à òàêîæ íåëiíiéíèõ åâîëþöiéíèõ âàðiàöiéíèõ íåðiâ-

íîñòåé ç ôóíêöiîíàëàìè.

Ïðåäìåòîì äîñëiäæåííÿ ¹ ïèòàííÿ iñíóâàííÿ òà ¹äèíîñòi çàäà÷ áåç ïî÷à-

2



3

òêîâèõ óìîâ äëÿ ñëàáêî i ñèëüíî íåëiíiéíèõ åëiïòè÷íî-ïàðàáîëi÷íèõ ðiâíÿíü

ç ôóíêöiîíàëàìè, ñëàáêî i ñèëüíî íåëiíiéíèõ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèñòåì

ç ôóíêöiîíàëàìè, à òàêîæ ñëàáêî íåëiíiéíèõ åâîëþöiéíèõ âàðiàöiéíèõ íåðiâ-

íîñòåé.

Ó ðîáîòi âèêîðèñòîâóþòüñÿ ìåòîäè òà iäå¨ òåîði¨ ðiâíÿíü ç ÷àñòèííèìè ïî-

õiäíèìè, ôóíêöiîíàëüíîãî àíàëiçó, çîêðåìà, ìåòîäè Ãàëüîðêiíà, ìîíîòîííîñòi

i êîìïàêòíîñòi, ïðèíöèï ñòèñêóþ÷èõ âiäîáðàæåíü òà iíøi.

Äèñåðòàöiÿ ñêëàäà¹òüñÿ çi âñòóïó, ÷îòèðüîõ ðîçäiëiâ, âèñíîâêiâ, ñïèñêó ëi-

òåðàòóðè òà äâîõ äîäàòêiâ. Ó âñòóïi îá ðóíòîâàíî àêòóàëüíiñòü òåìè äîñëi-

äæåííÿ, ñôîðìóëüîâàíî ìåòó, çàâäàííÿ, ïðåäìåò, îá'¹êò òà ìåòîäè äîñëiäæå-

ííÿ, âêàçàíî íàóêîâó íîâèçíó, ïðàêòè÷íå çíà÷åííÿ îòðèìàíèõ ðåçóëüòàòiâ,

çâ'ÿçîê ðîáîòè ç äåðæàâíîþ íàóêîâî-äîñëiäíîþ òåìîþ, îñîáèñòèé âíåñîê çäî-

áóâà÷à òà àïðîáàöiþ i ïóáëiêàöi¨ îñíîâíèõ ðåçóëüòàòiâ äèñåðòàöi¨.

Ó ðîçäiëi 1 íàâåäåíî îãëÿä ëiòåðàòóðè çà òåìàòèêîþ äèñåðòàöi¨. Ó ïiäðîçäi-

ëi 1.1 ðîçãëÿíóòî ðåçóëüòàòè, ùî ñòîñóþòüñÿ çàäà÷ áåç ïî÷àòêîâèõ óìîâ äëÿ

åâîëþöiéíèõ ðiâíÿíü òà ñèñòåì ðiâíÿíü. Ïiäðîçäië 1.2 ïðèñâÿ÷åíèé îãëÿäó

ðåçóëüòàòiâ ñòîñîâíî çàäà÷ áåç ïî÷àòêîâèõ óìîâ äëÿ àáñòðàêòíèõ ðiâíÿíü òà

âàðiàöiéíèõ íåðiâíîñòåé. Ó ïiäðîçäiëi 1.3 íàâåäåíî îïèñ ðåçóëüòàòiâ äèñåðòà-

öi¨.

Ó ðîçäiëi 2 ðîçãëÿíóòî çàäà÷ó Ôóð'¹ äëÿ ïàðàáîëi÷íèõ i åëiïòè÷íî-ïàðàáî-

ëi÷íèõ ñëàáêî òà ñèëüíî íåëiíiéíèõ äèôåðåíöiàëüíèõ òà iíòåãðî-äèôåðåíöi-

àëüíèõ ðiâíÿíü âèùèõ ïîðÿäêiâ. Îáëàñòi çàäàííÿ ðiâíÿíü ¹ öèëiíäðè÷íèìè ç

ïàðàëåëüíèìè ÷àñîâié îñi òâiðíèìè i íåîáåæåíèìè çíèçó çà ÷àñîâîþ òà îáìå-

æåíèìè çà ïðîñòîðîâèìè çìiííèìè. Ïîêàçíèêè íåëiíiéíîñòi ðîçãëÿíóòèõ ó

ïiäðîçäiëàõ 2.1 � 2.3 ðiâíÿíü ¹ çìiííèìè, à ó ïiäðîçäiëi 2.4 � ñòàëèé.

Ó ïiäðîçäiëi 2.1 äîâåäåíî iñíóâàííÿ òà ¹äèíiñòü óçàãàëüíåíèõ ðîçâ'ÿçêiâ

çàäà÷i Ôóð'¹ äëÿ ïàðàáîëi÷íèõ ñèëüíî íåëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü

áåç áóäü-ÿêèõ îáìåæåíü íà ïîâåäiíêó ðîçâ'ÿçêó íà íåñêií÷åííîñòi. Îòðèìà-

íî îöiíêè öèõ ðîçâ'ÿçêiâ. Âèäiëåíî êëàñ àíiçîòðîïíèõ ïàðàáîëi÷íèõ ðiâíÿíü

âèùèõ ïîðÿäêiâ, äëÿ ÿêèõ âñòàíîâëåíî iñíóâàííÿ îáìåæåíèõ, ïåðiîäè÷íèõ òà

ìàéæå ïåðiîäè÷íèõ óçàãàëüíåíèõ ðîçâ'ÿçêiâ öèõ ðiâíÿíü. Ïàðàáîëi÷íi ñèëüíî

íåëiíiéíi äèôåðåíöiàëüíi ðiâíÿííÿ âèùèõ ïîðÿäêiâ çi çìiííèìè ïîêàçíèêàìè

íåëiíiéííîñòi ðîçãëÿíóòî âïåðøå.
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Ó ïiäðîçäiëi 2.2 îòðèìàíî óìîâè iñíóâàííÿ òà ¹äèíîñòi óçàãàëüíåíèõ ðîç-

â'ÿçêiâ çàäà÷i Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèëüíî íåëiíiéíèõ ðiâíÿíü

ç ìîíîòîííèìè ïðîñòîðîâèìè ÷àñòèíàìè ïðè âiäñóòíîñòi îáìåæåíü íà çðî-

ñòàííÿ âõiäíèõ äàíèõ òà ïîâåäiíêó ðîçâ'ÿçêiâ ïðè ïðÿìóâàííi ÷àñîâî¨ çìiííî¨

äî −∞ . Ïðè äîäàòêîâèõ ïðèïóùåííÿõ íà êîåôiöi¹íòè òà ïðàâi ÷àñòèíè ðiâ-

íÿíü äîâåäåíî iñíóâàííÿ îáìåæåíèõ, ïåðiîäè÷íèõ òà ìàéæå ïåðiîäè÷íèõ óçà-

ãàëüíåíèõ ðîçâ'ÿçêiâ öèõ ðiâíÿíü. Çàäà÷à Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ

ñèëüíî íåëiíiéíèõ ðiâíÿíü çi çìiííèìè ïîêàçíèêàìè íåëiíiéíîñòi ðàíiøå íå

äîñëiäæóâàëàñÿ.

Ó ïiäðîçäiëi 2.3 äîâåäåíî iñíóâàííÿ òà ¹äèíiñòü óçàãàëüíåíèõ ðîçâ'ÿçêiâ

çàäà÷i Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèëüíî íåëiíiéíèõ iíòåãðî-äèôåðåí-

öiàëüíèõ ðiâíÿíü, à òàêîæ äîñëiäæåíî ïèòàííÿ iñíóâàííÿ ïåðiîäè÷íèõ òà ìàé-

æå ïåðiîäè÷íèõ ðîçâ'ÿçêiâ çàäà÷i áåç ïî÷àòêîâèõ óìîâ äëÿ òàêèõ ðiâíÿíü.

Ðàíiøå çàäà÷à Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèëüíî íåëiíiéíèõ iíòåãðî-

äèôåðåíöiàëüíèõ ðiâíÿíü âèùèõ ïîðÿäêiâ çi çìiííèìè ïîêàçíèêàìè íåëiíié-

íîñòi íå âèâ÷àëàñÿ.

Ó ïiäðîçäiëi 2.4 çíàéäåíî äîñòàòíi óìîâè iñíóâàííÿ òà ¹äèíîñòi óçàãàëü-

íåíèõ ðîçâ'ÿçêiâ çàäà÷i Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñëàáêî íåëiíiéíèõ

iíòåãðî-äèôåðåíöiàëüíèõ ðiâíÿíü ïðè äåÿêèõ îáìåæåííÿõ íà çðîñòàííÿ âõiä-

íèõ äàíèõ òà ïîâåäiíêó ðîçâ'ÿçêiâ ïðè ïðÿìóâàííi ÷àñîâî¨ çìiííî¨ äî −∞ .

Çàäà÷à Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñëàáêî íåëiíiéíèõ iíòåãðî-äèôå-

ðåíöiàëüíèõ ðiâíÿíü ðàíiøå íå ðîçãëÿäàëèñÿ.

Ó ðîçäiëi 3 äîñëiäæåíî çàäà÷ó Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèñòåì

ðiâíÿíü ïðè ðiçíèõ òèïàõ íåëiíiéíîñòi. Îáëàñòi çàäàííÿ ðiâíÿíü ¹ öèëiíäðè-

÷íèìè ç ïàðàëåëüíèìè ÷àñîâié îñi òâiðíèìè i íåîáåæåíèìè çíèçó çà ÷àñîâîþ

òà îáìåæåíèìè çà ïðîñòîðîâèìè çìiííèìè. Ó ïiäðîçäiëi 3.1 âèâ÷åíî óìîâè

iñíóâàííÿ òà ¹äèíîñòi óçàãàëüíåíèõ ðîçâ'ÿçêiâ çàäà÷i Ôóð'¹ äëÿ åëiïòè÷íî-

ïàðàáîëi÷íèõ ñèñòåì ñèëüíî íåëiíiéíèõ iíòåãðî-äèôåðåíöiàëüíèõ ðiâíÿíü çi

çìiííèìè ïîêàçíèêàìè íåëiíiéíîñòi. Ïðè öüîìó íå íàêëàäàþòüñÿ îáìåæåííÿ

íà çðîñòàííÿ âõiäíèõ äàíèõ òà ïîâåäiíêó ðîçâ'ÿçêiâ ïðè ïðÿìóâàííi ÷àñîâî¨

çìiííî¨ äî −∞ . Ó ïiäðîçäiëi 3.2 äîâåäåíî iñíóâàííÿ òà ¹äèíiñòü ðîçâ'ÿçêiâ

çàäà÷i Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèñòåì ñëàáêî íåëiíiéíèõ iíòåãðî-

äèôåðåíöiàëüíèõ ðiâíÿíü ïðè íàÿâíîñòi îáìåæåíü íà çðîñòàííÿ âõiäíèõ äà-
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íèõ òà ïîâåäiíêó ðîçâ'ÿçêiâ ïðè ïðÿìóâàííi ÷àñîâî¨ çìiííî¨ äî −∞ . Çàäà-

÷à Ôóð'¹ äëÿ åëiïòè÷íî-ïàðàáîëi÷íèõ ñèñòåì ñèëüíî òà ñëàáêî íåëiíiéíèõ

iíòåãðî-äèôåðåíöiàëüíèõ ðiâíÿíü äðóãîãî ïîðÿäêó ðàíiøå íå äîñëiäæóâàëè-

ñÿ.

Ó ðîçäiëi 4 âèâ÷åíî çàäà÷ó áåç ïî÷àòêîâèõ óìîâ äëÿ ñëàáêî íåëiíiéíèõ

åâîëþöiéíèõ âêëþ÷åíü ç ôóíêöiîíàëàìè. Îòðèìàíî äîñòàòíi óìîâè iñíóâàííÿ

òà ¹äèíîñòi ðîçâ'ÿçêiâ òàêî¨ çàäà÷i. Çàäà÷à áåç ïî÷àòêîâèõ óìîâ äëÿ ñëàáêî

íåëiíiéíèõ åâîëþöiéíèõ âàðiàöiéíèõ íåðiâíîñòåé ðàíiøå íå âèâ÷àëàñÿ.

Ïðàêòè÷íå çíà÷åííÿ îòðèìàíèõ ðåçóëüòàòiâ. Ðåçóëüòàòè äèñåðòàöi¨

ìàþòü òåîðåòè÷íå çíà÷åííÿ i ìîæóòü áóòè âèêîðèñòàíi äëÿ ðîçâèòêó òåîði¨

ðiâíÿíü ç ÷àñòèííèìè ïîõiäíèìè òà çàñòîñîâàíi ïðè äîñëiäæåíi çàäà÷ ãàçî-

òà ãiäðîäèíàìiêè, òåîði¨ áiîëîãi÷íèõ ïîïóëÿöié, îïòèìàëüíîãî êåðóâàííÿ, õi-

ìi÷íî¨ êiíåòèêè, òîùî.

Êëþ÷îâi ñëîâà: ïàðàáîëi÷íå ðiâíÿííÿ, åâîëþöiéíå ðiâíÿííÿ, åëiïòè÷íî-

ïàðàáîëi÷íå ðiâíÿííÿ, iíòåãðî-äèôåðåíöiàëüíå ðiâíÿííÿ, åâîëþöiéíà âàðià-

öiéíà íåðiâíiñòü, âàðiàöiéíà íåðiâíiñòü ç ôóíêöiîíàëîì, çàäà÷à áåç ïî÷àòêî-

âèõ óìîâ, çàäà÷à Ôóð'¹.
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1. Áîêàëî Ì.Ì., Ïðèòóëà ß. Ã., Ñêiðà I. Â. Ïðî ðîçâ'ÿçêè àíiçîòðîïíèõ
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ïîëiòåõíiêà". Ôiçèêî-ìàòåìàòè÷íi íàóêè. 2014; 807: 7�16.

2. Áîêàëî Ì.Ì., Ñêiðà I. Â. Ìiøàíà çàäà÷à äëÿ iíòåãðî-äèôåðåíöiàëüíèõ

åëiïòè÷íî-ïàðàáîëi÷íèõ ðiâíÿíü çi çìiííèìè ïîêàçíèêàìè íåëiíiéíîñòi. Çáið-

íèê ïðàöü Iíñòèòóòó ìàòåìàòèêè Íàöiîíàëüíî¨ àêàäåìi¨ íàóê Óêðà¨íè . 2017;

14(3): 21�46.

3. Bokalo M.M., Skira I. V. Almost Periodic Solutions for Nonlinear Integro-

Di�erential Elliptic-Parabolic Equations with Variable Exponents of Nonlinearty.

International Journal of Evolution Equations. 2017; 10(3-4): 297�314.

4. Áîêàëî Ì.Ì., Ñêiðà I. Â. Çàäà÷à Ôóð'¹ äëÿ iíòåãðî-äèôåðåíöiàëüíèõ

åëiïòè÷íî-ïàðàáîëi÷íèõ ñèñòåì çi çìiííèìè ïîêàçíèêàìè íåëiíiéíîñòi. Âiñíèê

Ëüâiâñüêîãî óíiâåðñèòåòó. Ñåðiÿ ìåõàíiêî-ìàòåìàòè÷íà. 2017; 83: 109�122.
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5. Bokalo M.M., Skira I. V. Solutions for higher-order anisotropic elliptic-
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Abstract

Skira I. V. Problem without initial condition for evolution functional-di�eren-

tial equations and variational inequalities. � Qualifying scienti�c work on the

rights of the manuscript.

The thesis presented for the degree of Doctor of Philosophy in speciality 111 �

"Mathematics"(�eld of studies 11 � "Mathematics and statistics"). � Ivan Franko

National University of Lviv, Lviv, 2021.

In modern physics, biology, economics there are studied dynamic processes, the

beginning of which is so far from the actual moment that the initial conditions do

not a�ect on them in the actual time moment. Any such process is usually modeled

by an evolutionary di�erential equation with partial derivatives, boundary condi-

tions, and the presence or absence of constraints on the behavior of the solution,

when the time variable converges to the initial moment, which is considered equal

to −∞ . Such problem is called a problem without initial conditions or, in other

words, a Fourier problem for the corresponding equations.

Note that the Fourier problems for evolution equations are closely related to

the problems for �nding periodic and almost periodic solutions of these equations.

The purpose of the work is to study the conditions of existence and uniqueness

of Fourier problems for some classes of functional-di�erential evolutional equations

and variational inequalities.

Object of research are problems without initial conditions for anisotropic

elliptic-parabolic functional-di�erential equations with variable exponents of nonli-

nearity, nonlinear integro-di�erential elliptic-parabolic systems, and also nonlinear

evolutional variational inequalities with functionals.

The subject of the study is the question of the existence and uniqueness of

problems without initial conditions for weakly and strongly nonlinear elliptic-

parabolic levels with functionals, weakly and strongly nonlinear elliptic-parabolic

8
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systems with functionals, and weakly nonlinear evolutional variational inequali-

ties.

In the paper there are used methods and ideas of the theory of partial di�erenti-

al equations, functional analysis, in particular, Galorkin's method, methods of

monotonicity and compactness, the principle of contraction mapping and others.

The thesis consists of an introduction, four chapters, conclusions and the

references. The introduction substantiates the relevance of research topic. The

purpose, subject, object and methods of the research are listed there. Scienti�c

novelty, the practical signi�cance of the results, the relation to scienti�c topic and

applicant's contribution are also indicated in the introduction.

Chapter 1 provides an literature review concerning on the topic of the thesis.

In Section 1.1 we considered the results related to the problems without initial

conditions for the evolution equations and system of equations. In Section 1.2

publications and results concerning the problems without initial conditions for

abstract equations and evolution variational inequalities are examined. Section

1.3 is an overview of the results of this work.

In Chapter 2 we consider the Fourier problem for higher-order parabolic

and elliptic-parabolic weakly and strongly nonlinear di�erential and integro-

di�erential equations. These equations are de�ned on cylindrical domains which

are Cartesian products of unbounded from the bottom time axis and bounded

space domains. The exponents of nonlinearity of the equations considered in

subsections 2.1 - 2.3 are variable, and in subsection 2.4 are constant.

Section 2.1 proves the existence and uniqueness of weak solutions of the Fou-

rier problem for parabolic strongly nonlinear di�erential equations without any

restrictions on the behavior of the solution at in�nity.

Estimates of these solutions are obtained. A class of anisotropic parabolic

equations of higher orders is distinguished, for which the existence of bounded,

periodic, and almost periodic weak solutions of these equations is established.

Higher-order parabolic strongly nonlinear di�erential equations of with variable

exponents of nonlinearity are considered for the �rst time.

In Section 2.2 the condition for the existence and for the uniqueness of weak

solution of the Fourier problem for elliptic-parabolic strongly nonlinear di�erential

equations monotone spatial parts without any restrictions on the growth of input



10

data and on the behavior of the solutions at in�nity are found. With additional

assumptions on the coe�cients and the right-hand side of the equations the exi-

stence of bounded, periodic and almost periodic weak solutions of these equations

is proved. The Fourier problem for elliptic-parabolic strongly nonlinear equations

with variable exponents of nonlinearity has not been studied before.

Subsection 2.3 proves the existence and uniqueness of weak solutions of the

Fourier problem for elliptic-parabolic strongly nonlinear integro-di�erential equati-

ons, and also investigates the existence of periodic and almost periodic solutions of

the problem without initial conditions for such equations. Previously, the Fourier

problem for higher-order elliptic-parabolic strongly nonlinear integral-di�erential

equations with variable nonlinearities was not studied.

In Section 2.4 there are found su�cient conditions for the existence and uni-

queness of weak solutions of the Fourier problem for elliptic-parabolic weakly

nonlinear integro-di�erential equations with some restrictions on the growth of

input data and the behavior of solutions when the time variable is converges

to −∞ . The Fourier problem for elliptic-parabolic weakly nonlinear integro-

di�erential equations has not been considered before.

Chapter 3 is devoted the Fourier problem for elliptic-parabolic systems of

equations for di�erent types of nonlinearity. The domains of the equations are

cylindrical with generators parallel to the time axis and unbounded from the

bottom in time and bounded by the spatial variables.

In Section 3.1 there are studied the conditions for the existence and uniqueness

of weak solutions of the Fourier problem for strongly nonlinear elliptic-parabolic

systems integro-di�erential equations with variable exponents of nonlinearity. At

the same time, there are no restrictions on the growth of input data and the

behavior of solutions when the time variable converges to −∞ . Section 3.2 proves

the existence and uniqueness of solutions of the Fourier problem for weakly nonli-

near elliptic-parabolic systems integro-di�erential equations in the presence of

constraints on the growth of input data and the behavior of solutions when the ti-

me variable converges to −∞ . The Fourier problem for elliptic-parabolic systems

of strongly and weakly nonlinear second-order integro-di�erential equations has

not been studied before.

Chapter 4 deals the problem without initial conditions for weakly nonlinear
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evolution inclusions with functionals. Su�cient conditions for the existence and

uniqueness of solutions of such a problem are obtained. The problem without

initial conditions for weakly nonlinear evolutionary variational inequalities has

not been studied before.

The practical signi�cance of the results. The results of the thesis have

theoretical signi�cance and can be used for the development of the theory of

partial di�erential equations and applied in problems of gas- and hydrodynamics,

the theory of biological populations, optimal control, chemical kinetics and more.

Keywords: parabolic equation, evolution equation, elliptic-parabolic equati-

on, integro-di�erential equation, elliptic-parabolic variational inequality, evoluti-

onary variational inequality, variational inequality with functionals, problem wi-

thout initial conditions, the Fourier problem.
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