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Íåõàé n1 ≥ n2 ≥ n3 � çàäàíi íàòóðàëüíi ÷èñëà, n := n1 + n2 +
n3; ïðîñòîðîâà çìiííà x ∈ Rn ñêëàäà¹òüñÿ ç òðüîõ ãðóï çìiííèõ xl :=
(xl1, . . . , xlnl

) ∈ Rnl , l ∈ {1, 2, 3}, òàê ùî x := (x1, x2, x3); ΠX := X × Rn,
ÿêùî ìíîæèíà X íàëåæèòü äî R.

Ðîçãëÿíåìî ðiâíÿííÿ

Lu(t, x) := (S −A(t, x, ∂x1
))u(t, x) = f(t, x), (t, x) ∈ Π(0,T ], (1)

â ÿêîìó

S := α(t)∂t − β(t)
( n2∑

j=1

x1j∂x2j +

n3∑
j=1

x2j∂x3j

)
,

A(t, x, ∂x1) := β(t)

n1∑
j, l=1

ajl(t, x)∂x1j∂x1l
+ β(t)

n1∑
j=1

aj(t, x)∂x1j + a0(t, x),

äå f � çàäàíà, à u � íåâiäîìà ôóíêöi¨. α i β ¹ íåïåðåðâíèìè i íåâiä'¹ìíèìè
íà ïðîìiæêó [0, T ] ôóíêöiÿìè, ïðè öüîìó α(t) > 0, β(t) > 0 äëÿ t ∈ (0, T ] i
α(0)β(0) = 0 òà β ¹ ìîíîòîííî íåñïàäíîþ ôóíêöi¹þ. Âèðîäæåííÿ ïðè t =
0 ðiâíÿííÿ (1) ïîðîäæó¹òüñÿ ôóíêöiÿìè α i β, ÿêi âõîäÿòü â öå ðiâíÿííÿ.

Âèðîäæåííÿ êëàñèôiêóâàòèìåìî çà äîïîìîãîþ çíà÷åíü iíòåãðàëiâ

A(T, 0) :=
T∫
0

dθ
α(θ) i B(T, 0) :=

T∫
0

β(θ)dθ
α(θ) . Òàê ó âèïàäêó A(T, 0) < ∞ ðiâ-

íÿííÿ (1) ìà¹ ñëàáêå âèðîäæåííÿ. Ó âèïàäêó A(T, 0) = ∞ âèðîäæåííÿ ¹
ñèëüíèì i äóæå ñèëüíèì, ÿêùî A(T, 0) = ∞ i B(T, 0) = ∞. Çàóâàæèìî,
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ùî çàäà÷à Êîøi ïðè t = 0 äëÿ ðiâíÿííÿ (1) íå çàâæäè ¹ êîðåêòíî ïîñòàâ-
ëåíîþ. Àëå ìîæíà ãîâîðèòè ïðî ôóíäàìåíòàëüíèé ðîçâ'ÿçîê çàäà÷i Êîøi
(ÔÐÇÊ) äëÿ ðiâíÿííÿ (1) â òàêîìó ñåíñi.

ÔÐÇÊ äëÿ ðiâíÿííÿ (1) � öå òàêà ôóíêöiÿ Z(t, x; τ, ξ), 0 < τ < t ≤ T ,
ÿêà ìà¹ çà çìiííèìè t i x âñi ïîõiäíi, ùî âõîäÿòü ó ðiâíÿííÿ (1) i äëÿ
áóäü-ÿêîãî τ ∈ (0, T ) òà äîâiëüíèõ íåïåðåðâíèõ i îáìåæåíèõ ôóíêöié φ :
Rn → C âèðàç

(Pφ)(t, x) :=

∫
Rn

Z(t, x; 0, ξ)φ(ξ)dξ, (2)

âèçíà÷à¹ â øàði Π(τ,T ] ðîçâ'ÿçîê îäíîðiäíîãî ðiâíÿííÿ (1) çà ïî÷àòêîâî¨
óìîâè

u(t, x)|t=τ = φ(x), x ∈ Rn. (3)

Ïðè öüîìó ôóíêöiÿ (2) çàäîâîëüíÿ¹ óìîâó (3) ó òàêîìó ñåíñi:

lim
t→τ

u(t, x) = φ(x), x ∈ Rn. (4)

Çàóâàæèìî, ùî ïðÿìóâàííÿ äî ãðàíèöi φ(x) â (4) ðiâíîìiðíå íà êî-
æíîìó êîìïàêòi ïðîñòîðó Rn.

Âñòàíîâëåíî óìîâè íà êîåôiöi¹íòè óëüòðàïàðàáîëi÷íîãî ðiâíÿííÿ òè-
ïó Êîëìîãîðîâà ç äâîìà ãðóïàìè ïðîñòîðîâèõ çìiííèõ âèðîäæåííÿ, ÿêå
ìà¹ ùå âèðîäæåííÿ íà ïî÷àòêîâié ãiïåðïëîùèíi, çà ÿêèõ iñíó¹ ôóíäàìåí-
òàëüíèé ðîçâ'ÿçîê çàäà÷i Êîøi, âñòàíîâëåíî îöiíêè ôóíäàìåíòàëüíîãî
ðîçâ'ÿçêó òà ïîðîäæóâàíîãî íèì îá'¹ìíîãî ïîòåíöiàëó, à òàêîæ äîâåäåíî
òåîðåìè ïðî iíòåãðàëüíi çîáðàæåííÿ ðîçâ'ÿçêiâ i êîðåêòíó ðîçâ'ÿçíiñòü
çàäà÷i Êîøi â êëàñàõ âàãîâèõ ôóíêöié. Öi ðåçóëüòàòè íàâåäåíi â ïðàöi [1].
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CORRECT SOLVABILITY OF THE CAUCHY PROBLEM FOR

ULTRAPARABOLIC KOLMOGOROV-TYPE EQUATIONS WITH

THREE GROUPS OF SPATIAL VARIABLES AND WITH

DEGENERATION ON THE INITIAL HYPERPLANE

Some properties of the fundamental solution of the Cauchy problem for

ultraparabolic Kolmogorov-type equation with three groups of spatial variables of

degeneration with degeneration on the initial hyperplane and generated by it the

volume potential are established. Theorems on integral representations of soluti-

ons and correct solvability of the Cauchy problem are presented. These results

are obtained in appropriate classes of weight functions.
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