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Abstract: A numerical study is presented of hyperbolic equations having 

singular source terms, singular in the sense that within the spatial domain the 

source is defined by a Dirac delta function. Solutions of such problems will have 

discontinuities which form an obstacle for standard numerical methods. In this 

study, a fifth order flux implicit WENO method with non-uniform meshes is 

investigated for approximate solutions of hyperbolic equations having singular 

source terms. Numerical examples are provided.  

Keywords: WENO method, non-uniform mesh, hyperbolic equations with 

singular source terms. 

References: 

[1] M. Ashyraliyev, J.G. Blom, J.G. Verwer, On the numerical solution of 

diffusion-reaction equations with singular source terms, Journal of 

Computational and Applied Mathematics, vol. 216, pp. 20–38, 2008. 

[2] C.-W. Shu, High order weighted essentially nonoscillatory schemes for 

convection dominated problems, SIAM Review, vol. 51, no. 1, pp. 82–126, 

2009. 

[3] R. Wang, H. Feng, R.J. Spiteri, Observations on the fifth-order WENO 

method with non-uniform meshes, Applied Mathematics and Computation, vol. 

196, pp. 433–447, 2008. 

[4] S. Gottlieb, J.S. Mullen, S.J. Ruuth, A fifth order flux implicit WENO 

method, Journal of Scientific Computing, vol. 23, no. 1-3, pp. 271–287, 2006. 

 

mailto:irfanturk@gmail.com
mailto:maksat.ashyralyyev@bahcesehir.edu.tr

