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Ó îáëàñòi {(t, x), 0 < t < T, x > 0} ðîçãëÿäà¹òüñÿ çàäà÷à ïîáóäîâè
îáìåæåíîãî çà çìiííîþ x ðîçâ'ÿçêó ðiâíÿííÿ

∂u

∂t
= a2x2 ∂

2u

∂x2
+ bx

∂u

∂x
+ cu, 0 < t < T, x > 0, (1)

ÿêå ïðè a = σ√
2
, b = r, c = −r ñïiâïàäà¹ ç ðiâíÿííÿì Áëåêà-Øîóëçà [1] òà

óìîâîþ
T∫

0

u(t, x)dt = φ(x), x > 0, (2)

äå φ(x) � äåÿêà çàäàíà äîñòàòíüî ãëàäêà ôóíêöiÿ.
Ïîçíà÷èìî:

α = c− (b− a2)2

4a2
, β = −b− a2

4a2
. (3)

Òàêîæ áóäåìî âèìàãàòè, ùîá äëÿ ôóíêöi¨ φ(x) âèêîíóâàëàñü óìîâà

+∞∫
0

φ(ξ)

ξβ+1
dξ < +∞. (4)

Òåîðåìà 1. Íåõàé ó ðiâíÿííi (1) c 6 0 i âèêîíó¹òüñÿ óìîâà (4). Òîäi
ôóíêöiÿ âèçíà÷åíà ôîðìóëîþ

u(t, x) =

+∞∫
0

φ(ξ)

ξ
G

(
t− T,

x

ξ

)
dξ, (5)

äå

G (τ, η) =
1

2π
ηβ

+∞∫
−∞

(a2ω2 − α)

e(a2ω2−α)T − 1
e−(a2ω2−α)τ+iω ln(η)dω, (6)

äå x, ξ > 0 ¹ ðîçâ'ÿçêîì çàäà÷i (1), (2).
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Òåîðåìà 2. Çà óìîâè òåîðåìè 1 ôóíêöiÿ G

(
t− T,

x

ξ

)
, ÿê ôóíêöiÿ

çìiííèõ (t, x) çàäîâîëüíÿ¹ ðiâíÿííÿ

∂G

∂t
= a2x2 ∂

2G

∂x2
+ bx

∂G

∂x
+ cG,

êðiì òîãî âèêîíó¹òüñÿ ðiâíiñòü

T∫
0

G

(
t− T,

x

ξ

)
dt =

1

2π

(
x

ξ

)β
∞∫

−∞

eiω(ln x−ln ξ)dω.

Ç ðåçóëüòàòiâ òåîðåì 1, 2 âèïëèâà¹, ùî ôóíêöiþ G

(
t− T,

x

ξ

)
ìîæíà

ââàæàòè ôóíäàìåíòàëüíèì ðîçâ'ÿçêîì çàäà÷i (1), (2).
Çà óìîâè α 6 0, ðîçâ'ÿçîê çàäà÷i (1), (2) ìîæíà òàêîæ çîáðàçèòè ó

âèãëÿäi

u(t, x) =

+∞∫
0

φ(ξ)

ξ

∞∑
k=0

J

(
t+ kT,

x

ξ

)
dξ,

J

(
t+ kT,

x

ξ

)
=

=

(
x

ξ

)β (−4αa4(t+ kT )2 + 2a2(t+ kT )− ln2(x/ξ)

4a5(t+ kT )5/2

)
e
− ln2(x/ξ)

4a2(t+kT )
+α(t+kT )

.
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PROBLEM WITH NONLOCAL CONDITIONS FOR

BLACK-SCHOLES EQUATION

The solution of the problem with integral condition with respect to time variable

for the Black-Scholes equation using the Fourier transform is constructed.
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