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Abstract: This report is devoted to an optimal control problem for non-
linear elliptic equation with mixed derivatives and unbounded non-linearity,

namely, minimizing of a functional J(g) =
Z
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where u(1)0 2 W 1

2 (
1) is a given function, q(�), f(�) are given functions of �.
Suppose that the conditions imposed on the coe¢ cients of the state equation
are satis�ed only in the vicinity of the exact solution values that indicates the
presence of non-linearities of the unbounded growth.

Present work is dedicated to the development and study of di¤erence ap-
proximations for the given class of optimization problems, namely, study of
issues, such as the convergence of approximations with respect to the state,
functional, and control (see, e.g., [1], [2] and the references therein).

Keywords: Elliptic equations with mixed derivatives, optimal control, objec-
tive functional, unbounded non-linearity, di¤erence method

2010 Mathematics Subject Classi�cation: 49J20, 35J61, 65N06
1



References

[1] F.V. Lubyshev, A.R. Manapova, �Di¤erence approximations of optimization problems
for semilinear elliptic equations in a convex domain with controls in the coe¢ cients
multiplying the highest derivatives", Comput. Math. Math. Phys., Vol. 53, No.1, pp.
8�33, 2013.

[2] Manapova, A.R., Lubyshev, F.V., �Accuracy estimate with respect to state of �nite-
dimensional approximations for optimization problems for semi-linear elliptic equations
with discontinuous coe¢ cients and solutions", Ufa Mathematical Journal, Vol.6, No.3,
pp. 69-84, 2014.

2


