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The Difference Potential Method (DPM) is a numerical method possesses many unique opportunities. In particular, it allows us to reduce the solution of a boundary-value problem in an arbitrary domain to the solution of a boundary equation without the knowledge of Green’s function. 

The lecture is devoted to some ideas, constructions, and new general possibilities which the DPM provides in the discrete modelling and solving of some mathematical physics problems. In particular, there are considered the boundary-value problems on the domains belonging to either space or manifolds like sphere, torus, and Mobius one-side surface. The new possibilities of DPM are illustrated by applications to the numerical solution of the Stock's problem on flow viscous fluid; construction of the non-local artificial boundary conditions for calculation of gas flow around an airfoil; nonreflecting artificial boundary conditions for long-time calculating of wave propagation. The difference model of space domain active shielding against outside time-harmonics noise is presented. The simplicity of this model makes a foundation for creating an appropriate technical shielding system.
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