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ABSTRACT A radial eigenfunction of the Hyperbolic Laplacian is a solution of the following system 
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written in the geodesic polar coordinates of the hyperbolic space of constant sectional curvature κ = −1/ρ2. It 
is known that for every 𝜆 ∈ ℂ there exists a unique solution 𝜑𝜆(𝑟). Our goal is to investigate the behavior of 
𝜑(𝑟) as 𝜆 ⟶ −∞. 
The presentation will be accessible for calculus students. First, we obtain the integral form of 𝜑𝜆(𝑟)  and then, 
introduce Laplace’s Method as the basic tool to investigate the asymptotic behavior of integrals depending on a 
parameter. We shall see some elementary examples related to Laplace’s Method and then apply the Laplace’s 
theorem to obtain the leading term of 𝜑(𝑟) as 𝜆 ⟶ −∞.  
As an application of the asymptotic behavior combined with Liouville's Theorem, we may conclude that the 
implication given below cannot be true for all complex numbers 𝛼 ≠ 𝛽 satisfying the integral identity.  
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where 𝑆𝑘 is the k-dimensional sphere of radius R centered at the origin; 𝑥 ∈ 𝑅𝑘+1\𝑆𝑘;  𝛼,𝛽 are two different 
complex numbers and 𝜔 = 𝜔(𝑥,𝑦) is the two-dimensional Poisson kernel used to solve Dirichlet Problem in a 
planar disk.  
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