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On the First Stability Eigenvalue of Hypersurfaces
in the Weighted Riemannian Manifolds

LIU Zi-jian, LIU Jian-cheng
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Abstract: In this paper, it’s gived a weighted volume dv, = e / dv for weighted Riemannian manifold
(M""', g, ¢/ dv) on Riemannian manifold (M""", g), where f is the smooth and real function on M"*",
dv is volume of M""!', 3" is a compact infinitesimal hypersurface on weighted Riemann manifold (M"™', g,
e’/ dv) with constant weighted mean curvature H,. Under the condition of section curvature Sec=c, the
first eigenvalue problem of the weighted stability operator J, on the hypersurface is studied. The equality

of inequality

2 a’ _ ﬁ
(a+b)° = T r %
is established if and only if b= —%a , where any a,0& R and 2>>—1, upper bound on the first stable ei-

genvalue on the hypersurface is obtained. When f is a constant, the weighted Riemannian manifold returns
to the usual Riemannian manifold, and the upper bound of the first nonzero Eigenvalue of the stable opera-
tor J is obtainedan. Furthermore, the stability of the hypersurface can be discussed from the obtained up-
per bound.

Key words: weighted Riemannian manifolds; first stability eigenvalue; weighted stability operator; Bakry-

Emery-Ricci tensor
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