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Finite diﬀerence schemes to generate approximate viscosity or probabilistic solutions for degenerate Bellman’s equation are considered, estimates of their convergence rates being deduced.
For ﬁxed real T > 0 the studied problem reads as
(
)
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in (0, T ) × Rd

u(T, x) = g(x) in R
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where the sought scalar function u ought to be deﬁned on the cylinder C = (0, T ) × Rd , being Rd the
d-dimensional Euclidean space, and D2 u = (∂ 2 u/∂xı ∂xȷ )ıȷ .
In (1), F denotes – for real t ∈ (0, T ) and x ∈ Rd , for given scalar functions v, ω and d-dimensional
square-matrix and vector functions y and z, respectively, all of them having C as domain, – the functional
deﬁned by
F (v, y, z, ω, t, x) := sup{v +
α

d
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bı (α, t, x)zı − cα (t, x)ω + f α (t, x)}.
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Here the supremum must be taken for α running on the set of all admissible controls – a separable metric
space denoted by A – and the coeﬃcients a = (aıȷ ), b = (bı ), c, and the forcing term f are all given on
A × C.
This kind of diﬀerential system is related to dynamic programming equations for value functions in control
problems of diﬀusion processes.
Convergence proofs for numerical solutions to this problem are obtained mainly with two methods. The
ﬁrst one is due to H. J. Kushner and P. G. Dupuis [Numerical methods for stochastic control problems
in continuous time, Springer Verlag, New York (1992; Zbl 0754.65068)] and is based on showing that
the controlled Markov chains it constructs converge weakly to the controlled diﬀusion process, while the
second one – introduced in [G. Barles and P. E. Souganidis, Asymp. Anal. 4(3), 271-283 (1991; Zbl
0729.65077)] within a general abstract framework and analysed by W. Fleming and M. Soner [Controlled
Markov processes and viscosity solutions, Springer Verlag, New York (1993; Zbl 0773.60070)] – employs
the uniqueness of viscosity solutions for (1). These methods lack estimates for their convergence rates,
as opposed to the technique presented in this paper, which reaches such estimates, although without
indicating the sharpness level. It is worth mentioning that the presented technique is of independent
interest, as it relies upon quite elementary analytical properties of the value function.
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