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The Solid Variational Principles of the Discrete
Form —The Variational Principles of
the Discrete Analysis by the
Finite Element Method

Niu Xiang-jun

(Beijin- Polytechnic University. Beijing)

Abstract

This paper puts forward a new solid variational principle of discrete formm. Basing
on the truc case of the discrete snalysis by the finite element method and considering
the variable boundaries of the elements and the unknown functions of piecewise approxi-
mation. 1t has heen found out that the unknown funciions have various discontinuities at
the interfaces between successive clements

Thus we have used mathematical technique of viriable boundaries with discontinuity
of the unknown functions, based on the condition that the first variation vanishes imme-
diately. so as to establish the solid varialiona'! principles of discrete form. [t generalizes
the classical and non-classical variational principles. Successive cquations that nave 1o be
satisfied by the unknowa functions are the convergency necessurv comdiitens for the fi
nite elementis method (including conforming :nd non-conforming). They cxpand rhe
convergency necessary conditions of the compatibility conditions in the interoal inter-

faces
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