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The classical Liouville-Gelfand problem reads as







∆u + λeu = 0, x ∈ Ω
u > 0, x ∈ Ω
u = 0, x ∈ ∂Ω,

where λ > 0, Ω ⊂ R
N (N ≥ 1) is an open bounded domain with smooth boundary. It

arises in the study of combustible gas dynamics and prescribed curvature problems.
Here are some numerical results to the Liouville-Gelfand problem with λ = 0.5

and Ω = {x ∈ R
2 : 0.5 < |x| < 1} (annulus). For more details or any comments on

the results, please drop me a line at xjchen@math.tamu.edu
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Gelfand model: u−−max|u|:9.0085;  Energy: 80.9657, ||d||: 9.87e−05

− ∆ u= 0.5 eu ; annulus: inner radius=0.5, outer radius=1
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Gelfand model: u−−max|u|:8.9159;  Energy: 164.8825, ||d||: 9.34e−05

 − ∆ u=0.5 eu ; annulus: inner radius=0.5, outer radius=1
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Gelfand model: u−−max|u|:9.1118;  Energy: 329.3187, ||d||: 4.56e−05

− ∆ u= 0.5 eu ; annulus: inner radius=0.5, outer radius=1
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Gelfand model: u−−max|u|:6.9697;  Energy: 939.9868, ||d||: 4.64e−05

− ∆ u= 0.5 eu ; annulus: inner radius=0.5, outer radius=1

Fig. 1. Profiles (top) & contour plots (bottom) of multiple solutions to the Liouville-

Gelfand problem with λ = 0.5. Note that the last solution is radially symmetric.


