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Abstract. Let Ω be a convex polygonal domain. For f ∈ L2(Ω), we consider P 1 finite element
solution of the following Poisson equation:{−∆u = f in Ω

u = 0 on ∂Ω
.

In conventional error analysis for the finite element method, typical error estimation for the
finite element solution uh is obtained by the following form [1]:

|uh − u|H1(Ω) ≤ max
τj

C(τj)|u|H2(Ω)

where H1 semi-norm and H2 semi-norm are defined as follows

|v|2H1(Ω) = |vx|2L2(Ω) + |vy|2L2(Ω), |v|2H2(Ω) = |vxx|2L2(Ω) + 2|vxy|2L2(Ω) + |vyy|2L2(Ω),

τj are triangular elements which composing a mesh division, and C(T ) is a constant which
only depends on triangle T .

Concerning this error estimation, even one bad element results in poor error estimation
because we take maximum of C(τj). However, numerical results suggest that a few bad elements
do not lead to an increase in error. We have provided theoretical proof for this fact with the
concrete error estimation. In other words, under certain conditions, we proved that the presence
of a few bad elements does not worsen the error of the finite element method.
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