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Abstract

The purpose of this paper is to study the lower semicontinuity with respect to the strongL1-
convergence, of some integral functionals defined in the spaceSBDof special functions with bounded
deformation. Precisely, we prove that, ifu ∈ SBD(�), (uh) ⊂ SBD(�) converges tou strongly in
L1(�,Rn) and the measures|Ejuh| converge weakly∗ to a measure� singular with respect to the
Lebesgue measure, then

∫
�
f (x,Eu)dx� lim inf

h→∞

∫
�
f (x,Euh)dx

provided the integrandf satisfies a weak convexity property and standard growth assumptions of order
p>1.
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1. Introduction

Our goal in this paper is to extend in the framework of functions with bounded deforma-
tion, the following theorem by Ambrosio [2] for integral functionals defined in the space
SBVof special functions of bounded variation.

Theorem 1.1. Let� ⊂ Rn be an open set and letf : �×Rk ×Rn×k be a Carathéodory
function satisfying:
(i) for a.e. everyx ∈ �, for every(u, �) ∈ Rk × Rn×k,

|�|p � f (x, u, �) � a(x)+�(|u|)(1+ |�|p),

wherep>1, a ∈ L1(�) and the function� : [0,∞)→ [0,∞) is continuous;
(ii) for a.e. everyx ∈ � and everyu ∈ Rk, f (x, u, ·) is quasi-convex.
Then for everyu ∈ SBV(�,Rk) and any sequence(uh) ⊂ SBV(�,Rk) converging to u

in L1loc(�,Rk) and such that

sup
h

Hn−1(Suh)<∞ (1.1)

we have

∫
�
f (x, u,∇u)dx� lim inf

h→∞

∫
�
f (x, uh,∇uh)dx.

Theorem 1.1 extends in theSBVsetting a classical lower semicontinuity result byAcerbi
and Fusco [1] in the Sobolev spaceW1,p(�).
Later Kristensen in [19] extended Theorem 1.1 under the weaker assumptions

sup
h

∫
Suh

�(|u+h − u−h |)dHn−1<∞ (1.2)

for some function� such that�(r)/r → ∞ asr → 0+, andf is a normal integrand, i.e.
for a.e.x ∈ �, f (x, ·, ·) is lower semicontinuous inRk × Rn×k and there exists a Borel
function f̃ : �× Rk × Rn×k → [0,∞] such thatf (x, ·, ·)= f̃ (x, ·, ·).
In the proof of Theorem 1.1 as well as in the Acerbi–Fusco result, the use of Lusin-

type approximation of functions in the given space (BV or Sobolev spaces) by Lipschitz
continuous functions is crucial.
Recently, Theorem 1.1 has been extended by Fonseca et al. [16] to functionals depending

also on the Hessian matrices.
In this paper we deal with first-order variational problem, but with integral functionals

depending explicitly on the symmetrized derivativeEu := (Du + DuT)/2 and defined in
the spaceSBDof special functions with bounded deformation.
The main result of the paper is the following lower semicontinuity theorem.
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