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In this talk we consider the following initial-boundary value problem:
∂

∂t
ψ(u) = ∇ ·

(
λ(u)∇(u+ g)

)
, t ∈ (0, T ), x ∈ Ω,

∂

∂n
(u+ g) = 0, t ∈ (0, T ), x ∈ ∂Ω,

u(0, x) = u0(x), x ∈ Ω,

(P)

where T > 0 and Ω ⊂ RN (N ∈ N) is a bounded domain with smooth boundary ∂Ω, and where
ψ, λ ∈ C1(R), g : (0, T )×Ω → R and u0 : Ω → R are given functions, and u : (0, T )×Ω → R is an
unknown function, ∂

∂n
denotes the outward normal derivative on ∂Ω. The model (P) describes

the moisture transport in porous materials. The function u represents the water chemical
potential. Also, the functions ψ and λ mean the water content and the water conductivity
by the water pressure gradient, respectively. In the previous work [1] global existence and
uniqueness of weak solutions to (P) were obtained when Ω = (0, 1) under the restriction

λ(r)

ψ′(r)
≡ α (r ∈ R)

for some constant α > 0. The purpose of this talk is to relax the restriction and to establish
global weak solvability of the above N -dimensional initial-boundary value problem.

Theorem 1. Assume g ∈ L2(0, T ;H1(Ω)) and

0 < α ≤ λ(r)

ψ′(r)
≤ β, 0 < λ(r) ≤ K,

∣∣∣∣λ′(r)ψ′(r)

∣∣∣∣ ≤ L (r ∈ R)

with some constants α, β,K, L > 0. Let u0 : Ω → R with ψ(u0) ∈ L2(Ω). Then there exists a
weak solution u : (0, T )× Ω → R of (P) such that ψ(u) ∈ L2(0, T ;H1(Ω)) and∫ T

0

∫
Ω

(
−ψ(u)∂φ

∂t
+

(
λ(u)

ψ′(u)
∇ψ(u) + λ(u)∇g

)
· ∇φ

)
dxdt =

∫
Ω

ψ(u0(·))φ(0, ·) dx

for all φ ∈ C∞
c ([0, T );H1(Ω)).
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