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Abstract. In this talk we survey a number of papers listed below due to Hans Weinberger together with

some of his many collaborators during the period from 1953 to 1966 (with the exception of [11]) that are

concerned with solutions of elliptic boundary value problems. We have divided these into three topics; (i)
pointwise bounds and regularity at the boundary for second order elliptic equations, (ii) spectral properties

of second order elliptic operators including a discussion of upper and lower bounds for eigenvalues, and (iii)

inequalities and optimal bounds for other physical quantities such as capacity and torsional rigidity.
Needless to say, the list of Professor Weinberger’s papers as well as his contributions to these topics is

far more extensive than those we consider here.
The talk will not discuss any one paper in the list in great detail. Rather we restrict our attention to

those results that we find particularly elegant, insightful and in the best tradition of the intersection of

classical applied mathematics with real analysis.

References

REGULARITY AND BOUNDS FOR SOLUTIONS OF ELLIPTIC EQUATIONS
[1] Payne, L. E., Weinberger, H. F., New bounds in harmonic and biharmonic problems, J. Math. and Phys., 33, 291–307,

(1955).

[2] Payne, L. E., Weinberger, H. F., New bounds for solutions of second order elliptic partial differential equations,
Pacific J. Math., 8, 551–573, (1958).

[3] Weinberger, H. F., Symmetrization in uniformly elliptic problems, Studies in mathematical analysis and related topics,

Stanford Univ. Press, Stanford, Calif, 424–428 , (1962).

[4] Littman, W., Stampacchia, G., Weinberger, H. F., Regular points for elliptic equations with discontinuous coefficients,
Ann. Scuola Norm. Sup. Pisa , 17, 43–77, 1963.

[5] Payne, L. E., Weinberger, H. F., Bounds for solutions of second order elliptic equations in terms of arbitrary vector

fields, Arch. Rational Mech. Anal., 20, 95–106, (1965).

INEQUALITIES FOR EIGENVALUES AND OTHER SPECTRAL BOUNDS

[6] Payne, L. E., Polya, G., Weinberger, H. F., On the ratio of consecutive eigenvalues, J. Math. and Phys., 35, 289–298,

(1956).

[7] Weinberger, H. F., An isoperimetric inequality for the N -dimensional free membrane problem, J. Rational Mech. Anal.,

5, 633–636, (1956).
[8] Payne, L. E., Weinberger, H. F., Lower bounds for vibration frequencies of elastically supported membranes and

plates.,J. Soc. Indust. Appl. Math., 5, 171–182,(1957).

[9] Payne, L. E., Weinberger, H. F., Some isoperimetric inequalities for membrane frequencies and torsional rigidity,
J. Math. Anal. Appl., 2, 210–216, (1961).

[10] Protter, M. H. & Weinberger, H. F., On the spectrum of general second order operators, Bull. Am. Math. Soc., 72,

251–259, (1966).

[11] Levine, Howard A., Weinberger, Hans F., Inequalities between Dirichlet and Neumann eigenvalues,
Arch. Rational Mech. Anal., 94, 193–208, (1986).

INEQUALITIES AND OPTIMAL BOUNDS FOR OTHER PHYSICAL QUANTITIES

[12] Weinberger, H. F., Upper and lower bounds for torsional rigidity. J. Math. Physics , 32, 54–62, (1953)
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