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A NEW LAPLACIAN COMPARISON THEOREM

AND ITS APPLICATIONS ON FINSLER MANIFOLD

MEI GUAN AND SONGTING YIN ∗

Abstract. For a Finsler manifold equipped with the weighted volume form, we established a new
Laplacian comparison theorem for the distance function. As applications, we obtain Bishop-
Gromov type volume comparison for the geodesic balls, and Cheng type comparison theorem
for the first Dirichlet eigenvalue. Moreover, we also give a simple proof for Myers theorem.

Mathematics subject classification (2020): Primary 53C60; Secondary 53B40.
Keywords and phrases: Finsler sphere, the maximum diam, the weighted Ricci curvature.

RE F ER EN C ES

[1] D. BAO, S. CHERN AND Z. SHEN, An Introduction to Riemann-Finsler Geometry, GTM 200,
Springer-Verlag, 2000.

[2] S. CHENG, Eigenvalue comparison theorems and its geometric applications, Math. Z., 143 (3) (1975):
289–297.

[3] X. CHENG AND Z. SHEN, Some inequalities on Finsler manifolds with weighted Ricci curvature
bounded below, Results Math, 77, 70 (2022),
https://doi.org/10.1007/s00025-022-01605-8 .

[4] Y. GE AND Z. SHEN, Eigenvalues and eigenfunctions of metric measure manifolds, Proc. London
Math. Soc., 82 (2001): 725–746.

[5] S. MYERS, Riemannian manifolds with positive mean curvature, Duke Math. J., 8 (1941): 401–404.
[6] S. OHTA, Finsler interpolation inequalities, Calc. Var. Partial Differential Equations, 36 (2009): 211–

249.
[7] S. OHTA AND K.-T. STURM, Heat Flow on Finsler Manifolds, Comm. Pure Appl. Math., 62 (2009):

1386–1433.
[8] Z. SHEN, Lectures on Finsler geometry, World Sci., Singapore, 2001.
[9] Z. SHEN, Volume compasion and its applications in Riemann-Finaler geometry, Adv. Math., 128

(1997): 306–328.
[10] B. WU, Volume form and its applications in Finsler geometry, Publ. Math. Debrecen, 78 (3–4) (2011):

723–741.
[11] B. WU AND Y. XIN, Comparison theorems in Finsler geometry and their applications, Math. Ann.,

337 (2007): 177–196.
[12] S. YIN, Comparison theorems on Finsler manifolds with weighted Ricci curvature bounded below,

Front. Math. China, 13 (2018): 435–448.
[13] S. YIN AND Q. HE, Some eigenvalue comparison theorems of Finsler p-Laplacian, Int. J. Math., 29

(2018), 1850044 (16 pages).
[14] S. YIN AND Q. HE, Eigenvalue comparison theorems on Finsler manifolds, Chin. Ann. Math., 36B

(1) (2015): 31–44.
[15] W. ZHAO AND Y. SHEN, A universal volume comparison theorem for Finsler manifolds and related

results, Canad. J. Math., 65 (2013): 1401–1435.

Journal of Mathematical Inequalities
www.ele-math.com
jmi@ele-math.com

c© � � , Zagreb
Paper JMI-18-12

http://dx.doi.org/10.7153/jmi-2024-18-12
https://doi.org/10.1007/s00025-022-01605-8

