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КРАЙОВА ЗАДАЧА ДЛЯ ПАРАБОЛІЧНИХ РІВНЯНЬ ІЗ ЗАГАЛЬНИМИ                            
НЕЛОКАЛЬНИМИ УМОВАМИ 
 
 Äîñë³äæåíà êðàéîâà çàäà÷à ç çàãàëüíèìè äâîòî÷êîâèìè óìîâàìè çà ÷àñîì  

òà óìîâàìè ïåð³îäè÷íîñò³ çà ïðîñòîðîâèìè êîîðäèíàòàìè äëÿ ïàðàáî-
ë³÷íèõ çà Ã. ª. Øèëîâèì ð³âíÿíü ³ç ïîñò³éíèìè êîåô³ö³ºíòàìè. Ïîáóäîâà-
íî ðîçâ'ÿçîê ó âèãëÿä³ ðÿäó Ôóð'º. Âñòàíîâëåíî óìîâè ³ñíóâàííÿ òà ºäè-
íîñò³ êëàñè÷íîãî ðîçâ'ÿçêó çàäà÷³. Äîâåäåíî ìåòðè÷í³ òåîðåìè ïðî îö³íêè 
çíèçó ìàëèõ çíàìåííèê³â, ÿê³ âèíèêàþòü ïðè  ðîçâ'ÿçóâàíí³ çàäà÷³. 

 
 Òàêó çàäà÷ó äîñë³äæåíî â ðîáîò³ [4, ãë. 5] äëÿ áåçòèïíèõ ð³âíÿíü ³ç 
÷àñòèííèìè ïîõ³äíèìè, ÿê³ íå âêëþ÷àþòü ïàðàáîë³÷íèõ. Òàì ïîäàíî òà-
êîæ îãëÿä ³ á³áë³îãðàô³þ ðîá³ò, ÿê³ ñòîñóþòüñÿ  íåëîêàëüíèõ çàäà÷ äëÿ 
äèôåðåíö³àëüíèõ ð³âíÿíü ³ç ÷àñòèííèìè ïîõ³äíèìè òà äëÿ äèôåðåíö³-
àëüíî-îïåðàòîðíèõ ð³âíÿíü. Ñåðåä äîñë³äæåíü çà îñòàíí³é ÷àñ, ùî ïðè-
ìèêàþòü äî ö³º¿ òåìàòèêè, â³äì³òèìî ïðàö³ [3, 5]. Íèæ÷å âèêîðèñòîâóâà-
òèìåìî ïîçíà÷åííÿ: 
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îïåðàòîð L – ïàðàáîë³÷íèé çà Ã. ª. Øèëîâèì, òîáòî êîðåí³ λ ð³âíÿííÿ  
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ϕk  – êîåô³ö³ºíòè Ôóð'º âåêòîð-ôóíêö³¿ ϕ( )x . 

 Ïðèïóñòèìî, ùî ∀ = ∈η k p  êîðåí³ λ λj jk( ) = , j n= 1, , ð³âíÿííÿ (3) º 

ïðîñò³. Òîä³ ðîçâ'ÿçîê çàäà÷³ (6) çîáðàæàºòüñÿ ôîðìóëîþ 
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âèçíà÷íèê ÿêî¿ ìàº âèãëÿä 
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 Òåîðåìà 1. Äëÿ ºäèíîñò³ ðîçâ'ÿçêó çàäà÷³ (1), (2) â ïðîñòîð³ C Dn q( , ) ( ) 
íåîáõ³äíî é äîñòàòíüî, ùîá âèêîíóâàëàñÿ óìîâà 

  ∆( )k ≠ 0 ,    k p∈ . (10) 

 Ä î â å ä å í í ÿ âèïëèâàº ç òåîðåìè ïðî ºäèí³ñòü ðîçâèíåííÿ ïåð³-
îäè÷íî¿ ôóíêö³¿ â ðÿä Ôóð'º òà ïðîâîäèòüñÿ çà ñõåìîþ äîâåäåííÿ 
òåîðåìè 4.5 ó [4, ãë.5]. 

 2. Ïðèïóñòèìî, ùî ðîçâ'ÿçîê çàäà÷³ (1), (2) ºäèíèé. Òîä³ ³ñíóº ðîçâ'ÿ-
çîê çàäà÷³ (6) ∀ ∈k p , ÿêèé ìàº âèãëÿä 
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äå ∆m k( ) – âèçíà÷íèê, ÿêèé îòðèìóºìî ç ∆( )k  çàì³íîþ m-ãî ñòîâïöÿ íà  
ñòîâïåöü ϕk . 
 Çàóâàæèìî, ùî ðÿä (5), äå ôóíêö³¿ u tk ( ) âèçíà÷åí³ ôîðìóëàìè (11), 
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çíàìåííèê³â. 
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 Íà ï³äñòàâ³ ôîðìóë (5), (11) òà íåð³âíîñòåé (12)–(14) ä³ñòàºìî 
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Òåîðåìà äîâåäåíà. 
 3. Ïðîàíàë³çóºìî,  íàñê³ëüêè áàãàòà ìíîæèíà çàäà÷ (1), (2), äëÿ ÿêèõ 
ñïðàâäæóþòüñÿ íåð³âíîñò³ (12).  Ðîçêðèâøè âèçíà÷íèê (9), îòðèìàºìî, ùî 
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 Ïîçíà÷èìî ÷åðåç y y y= ( , . . . , )1 γ  âåêòîð, ñêëàäåíèé ³ç êîåô³ö³ºíò³â 

ð³âíÿííÿ (1), äå γ – ÷èñëî âñ³õ êîåô³ö³ºíò³â. 

 Ëåìà. Äëÿ ìàéæå âñ³õ (â³äíîñíî ì³ðè Ëåáåãà â γ ) âåêòîð³â y âèêî-
íóºòüñÿ íåð³âí³ñòü 
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äëÿ âñ³õ (êð³ì ñê³í÷åííîãî ÷èñëà) âåêòîð³â k p∈ . 
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 Ä î â å ä å í í ÿ ëåìè ïðîâîäèòüñÿ çà ñõåìîþ äîâåäåííÿ òåîðåìè 6 ³ç 
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 Òåîðåìà 4. Íåõàé ³ñíóþòü äîäàòí³ ñòàë³ c11 2, χ  òàê³, ùî äëÿ âñ³õ 

âåêòîð³â k p∈ , k K> 5 , âèêîíóºòüñÿ íåð³âí³ñòü 
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  s M km m= 1, ( ),     m p k= 1, ( ). 

 ²ç ôîðìóëè (20) òà îö³íîê (21), (22) âèïëèâàº íåð³âí³ñòü 

 u c k c T n k
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HGG
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η χ2
2

21= + +q n( ) ,   K K K6 2 5= max{ , } . 

 Çâàæàþ÷è íà (23), ä³ñòàºìî îö³íêó u c
C D s

n

n q( , ) ( ) ,
≤

=
∑14

1

ϕα β
α

,  

s c T n> 4 , β = q , ç ÿêî¿ âèïëèâàº äîâåäåííÿ òåîðåìè. 
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КРАЕВАЯ ЗАДАЧА ДЛЯ ПАРАБОЛИЧЕСКИХ  
УРАВНЕНИЙ С ОБЩИМИ НЕЛОКАЛЬНЫМИ УСЛОВИЯМИ 
 
Èññëåäîâàíà êðàåâàÿ çàäà÷à ñ îáùèìè äâóõòî÷å÷íûìè óñëîâèÿìè ïî âðåìåíè è 
óñëîâèÿìè ïåðèîäè÷íîñòè ïî ïðîñòðàíñòâåííûì êîîðäèíàòàì äëÿ ïàðàáî-
ëè÷åñêèõ ïî Ã. Å. Øèëîâó óðàâíåíèé ñ ïîñòîÿííûìè êîýôôèöèåíòàìè. Ïî-
ñòðîåíî ðåøåíèå â âèäå ðÿäà Ôóðüå. Óñòàíîâëåíû óñëîâèÿ ñóùåñòâîâàíèÿ  è 
åäèíñòâåííîñòè êëàññè÷åñêîãî ðåøåíèÿ çàäà÷è. Äîêàçàíû ìåòðè÷åñêèå òå-
îðåìû îá îöåíêàõ ñíèçó ìàëûõ çíàìåíàòåëåé, êîòîðûå âîçíèêàþò ïðè ïî-
ñòðîåíèè ðåøåíèÿ. 
 
THE BOUNDARY VALUE PROBLEM FOR PARABOLIC 
EQUATIONS WITH GENERAL NONLOCAL CONDITIONS 
 
The boundary value problem with general time two-point conditions and periodical  
conditions on the space variables for equations parabolic by Shilov with constant   
coefficients is investigated. The problem solution in the form of Fourier series is 
constructed. Conditions of existence and uniqueness of classical problem solution are  
established. The metric theorems on lower bounds of small denominators, which  are 
appearing  in solving of the problem, are proved. 
 
²í-ò ïðèêë. ïðîáëåì ìåõàí³êè ³ ìàòåìàòèêè Îäåðæàíî 
³ì. ß. Ñ. Ï³äñòðèãà÷à ÍÀÍ Óêðà¿íè, Ëüâ³â.  03.02.93. 


