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Ìè äîñëiäæó¹ìî ðiâíÿííÿ äðóãîãî ïîðÿäêó ç p-ãðóïàìè ïðîñòîðî-
âèõ çìiííèõ, äå ïî p − 1-ãðóïi çìiííèõ ¹ âèðîäæåííÿ ïàðàáîëi÷íîñòi, ïî
öèõ ãðóïàõ ðiâíÿííÿ ¹ ãiïåðáîëi÷íèì [1]. Äëÿ öüîãî êëàñó ðiâíÿíü ïî-
áóäîâàíî ôóíäàìåíòàëüíèé ðîçâ'ÿçîê çàäà÷i Êîøi (ÔÐÇÊ), âñòàíîâëåíi
îöiíêè ïîõiäíèõ ÔÐÇÊ. Ìåòîäîì Ëåâi ïîáóäîâàíî ÔÐÇÊ äëÿ ðiâíÿíü çi
çìiííèìè êîåôiöi¹íòàìè â åëiïòè÷íié ÷àñòèíi [3]. Çàöiêàâëåíiñòü òàêèìè
ðiâíÿííÿìè çóìîâëåíà ¨õíiì âèêîðèñòàííÿì â åêîíîìi÷íié òåîði¨, çîêðåìà
â òåîði¨ îïöiîíiâ, òà ïðè äîñëiäæåííi ïðîöåñiâ öiíîóòâîðåííÿ äåðèâàòèâiâ.
Àíàëiòè÷íi ôîðìóëè, ùî âiäîáðàæàþòü ôóíêöiþ �ðiíà, óçãîäæåíi ç åìïi-
ðè÷íèìè äàíèìè i ïðè ïðàêòè÷íîìó çàñòîñóâàííi àäåêâàòíî âiäîáðàæà-
þòü ïðîõîäæåííÿ ïðîöåñiâ íà ôîíäîâèõ ðèíêàõ. Òàêå ïîäàííÿ äîçâîëÿ¹
ðîçðàõóâàòè ðèíêîâó âàðòiñòü ïîðòôåëþ àêöié, îöiíèòè âíóòðiøíþ âî-
ëàòèëüíiñòü íà ðèíêó â áóäü-ÿêèé ìîìåíò ÷àñó, à òàêîæ ïðîàíàëiçóâàòè
äèíàìiêó ôîíäîâîãî ðèíêó [2].

Íåõàé n1 ≥ n2 ≥ · · · ≥ np, p ∈ N ,
∑p

j=1 nj = n0, x ∈ Rn0 , xj ∈ Rnj ,

ξj ∈ Rnj , j = 1, p, 0 < τ < t ≤ T < +∞. Ðîçãëÿíåìî çàäà÷ó

∂tu (t, x)−
p−1∑
j=1

np−1∑
µ=1

xjµ∂xj+1 µu (t, x) =

n∑
k,=1

∂xk
akj (t, x)∂xju(t, x)+

+

n∑
k=1

ak (t, x) ∂xk
u (t, x)+a0 (t, x)u (t, x) , (1)

u (t, x) | t=τ = u0 (x) ,

äå (t, x) ∈ Π[0,T ] = {(x, t) , x ∈ Rn0 , t ∈ [0, T ]} , u0 (x) ≤ Cea|x|
2.

Âèêîðèñòà¹ìî íàñòóïíi óìîâè.
I. Re

∑n1

k,j=1 ak (t, x) (iσk) (iσj) ≤ − δ|σ1|2, ∀σ1, |σ1| = 1, δ > 0 íå çàëå-
æèòü âiä (t, x) ∈ Π[0,T ].

II. akj (t, x) , ∂xjxk
a
k
(t, x) , ∂xjakj (t, x) , ∂xjak (t, x)� çàäîâîëüíÿþòü ðiâíî-

ìiðíó óìîâó Ãåëüäåðà ïî x ç ïîêàçíèêîì 0 < α ≤ 1, ∀ (t, x) ∈ Π[0,T ].
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Òåîðåìà 1. ßêùî âèêîíóþòüñÿ óìîâè I, II, òî çàäà÷à Êîøi ìà¹

ÔÐÇÊ G (t, x, τ, ξ) , t > τ, x ∈ Rn0 , ξ ∈ Rn0 .

ßêùî âèêîíóþòüñÿ óìîâè I, II òà x = ξ, òî iñíó¹ ÔÐÇÊ G (t, x, τ, ξ),
ÿêèé ¹ öiëîþ ôóíêöi¹þ çà çìiííîþ x ïîðÿäêó ñïàäàííÿ 2, ïðè÷îìó ñïðàâ-

äæóþòüñÿ îöiíêè:∣∣∣ Dm
xj

Ds
xi
G0 (t, x, τ, ξ)

∣∣∣ ≤ C(t− τ)
−

∑p
j=1

(2j−1)ns+1
2 (t− τ)

−
∑p

j=2

(2j−1)mj
2

exp{−c

 p∑
k=1

(xk − ξk +

k−1∑
j=1

xj
(t− τ)j

j!
)(t− τ)−

2k−1
2

2

}.

Ïîõiäíi ôóíêöi¨ G (t, x, τ, ξ) çàäîâîëüíÿþòü ðiâíîìiðíó óìîâó Ãåëüäåðà

ïîðÿäêó α, 0 < α ≤ 1, çà ïàðàìåòðîì ξ.

Òåîðåìà 2. Ïðè âèêîíàííi óìîâ I, II ðiâíÿííÿ (1) ìà¹ ÔÐÇÊ E (t, x, τ, ξ).
Äëÿ öüîãî ðîçâ'ÿçêó âèêîðèñòîâó¹òüñÿ ðiâíiñòü

E = G0 (t, x, τ, ξ, ξ) +

∫ t

τ

dβ

∫
Rn0

G0 (t, x, β, γ, γ)φ (β, γ, τ, ξ) dγ,

äå φ� øóêàíà ôóíêöiÿ, ÿêà çàäîâîëüíÿ¹ âiäïîâiäíå ðiâíÿííÿ Âîëüòåððè I

ðîäó.

Âñòàíîâëåíî iñíóâàííÿ îöiíîê ïîõiäíèõ, ùî âõîäÿòü ó ðiâíÿííÿ (1).
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DEGENERATED PARABOLIC EQUATIONS OF THE DIFFUSION

TYPE WITH INERTIA

For a class of degenerate parabolic Kolmogorov-type equations with degeneration.

In the article, using the modi�ed Levy method, a Green's function we study the

Cauchy problem, construct its fundamental solution, and establish the estimates

for its derivatives.
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