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Abstract

For several decades, partial differential equations with the fractional Laplacian have

been studied by many authors. Motivated by this, we were interested in constructing

an Lp-theory of stochastic partial differential equations of the type

du = −(−∆)α/2u dt+

∞∑
k=1

fkdwkt , u(0, x) = 0. (0.1)

Under an appropriate condition, the solution of this problem is given by

u(t, x) =
∞∑
k=1

∫ t

0
Tα,t−sf

k(s, ·)(x)dwks ,

where p(t, x) :=
∫
Rd e

iξ·xe−t|ξ|
α
dξ and Tα,tf(x) := (p(t, ·) ∗ f(·))(x) :=

∫
Rd p(t, x −

y)f(y)dy.

By Burkholder-Davis-Gundy inequality,

E
∫ T

0
‖∂α/2x u(t, ·)‖pLpdt ≤ N(p)E

∫ T

0

∫
Rd

[∫ t

0
|∂α/2x Tα,t−sf(s, ·)(x)|2`2ds

]p/2
dxdt.

So one needs to estimate∫ T

0

∫
Rd

[∫ t

0
|∂α/2x Tα,t−sf(s, ·)(x)|2`2ds

]p/2
dxdt

to get a Lp-estimation of the solution of (0.1).

In this talk, we introduce some related results to this work and how to get∫ T

0

∫
Rd

[∫ t

0
|∂α/2x Tα,t−sf(s, ·)(x)|2`2ds

]p/2
dxdt ≤ N(α, p, T )E

∫ T

0
‖|f |`2‖

p
Lp
ds.

1


