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In the bounded domain QT = Ω×∆T with Ω ⊂ R2, ∆T = (0, T ) we consider such problem:

vt −∆v = f(t), x ∈ QT ,

v|∂Ω = 0, v(x, 0) = 0,

∫

Ω

v(x, t) dτ = F (t),

where F (t) is given. Such problem is transformed in integral Volterra equation of second kind

f (N)(t)− 1
κN

N∑

k=1

β2
kλk

t∫

0

exp(−λk(t− τ))f(τ) dτ = ϕ(N)(t),

where

κN =
N∑

k=1

β2
k, ϕ(N)(t) =

1
κN

F ′(t).

Existence and uniqueness of solution f(t) in continuous and Hölder function spaces is proved. Also
is proved that v(x, t) ∈ W1,1

2 , where W1,1
2 is Sobolev space. Also such results is get for periodic

initial conditions: u(x, 0) = u(x, T ) and f(0) = f(T ), with some T > 0.
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