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I the first part of our talk, we shall briefly review the duality theory for convex quadratic programming with equality and/or inequality constraints, admitting also the problems that are not strictly convex or have dependent constraints. We shall discuss the relations among the primal, mixed, and dual problems and discuss their special features. In particular, we shall show that the duality is a useful method that can be used to reduce the problems with general inequality to those with bound constraints, possibly reducing the dimension.
In the second part of our talk, we shall consider application of the duality theory to reformulation of the problems of mechanics by means of the FETI based domain decomposition methods (FETI, BETI, TFETI, FETI-DP etc.) for linear elasticity and contact problems. We shall pay a special attention to implementation details, such as effective Cholesky decomposition of positive semidefinite matrices and action of generalized inverses.  We shall briefly mention results of numerical experiments obtained with application of our optimal quadratic programming algorithms to the dual problems.
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