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A Generalization and Application of Lax-Milgram Theorem
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Abstract: In this paper, the bilinear functional condition required in the classical Lax-Milgram theorem has

been generalized to be linear with only one argument. Under the appropriate weak lower semi-continuous
. . . 1 . .
constraint, we prove that the variational functional l(l‘)zza (x, ) —b(x) has a unique solution and ap-

ply it to the existence and uniqueness of the solutions of the p-Laplace boundary value problem.
Key words: Fréchet-Riesz representation theorem; Lax-Milgram theorem; weakly lower semicontinuous;

coerciveness; p-lLaplace operator
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