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Abstract

In this paper, we study the lower bound estimates of higher eigenvalues of Lapalce operator on
Riemannian manifold. For Riemannian manifolds with negative lower bounds of Ricci curvature,
Li-Yau obtained qualitative lower bound estimates. In this paper, we use the method of the gra-
dient estimation of gradient function of the hot kernel and Harnack type inequality; we give the
quantitative lower bound estimation of higher eigenvalues on Riemannian manifold with negative
lower bound of Ricci curvature.
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