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Fig.1 Numerical results of wave transmit (A = 25)
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Fig.1 Numerical results of wave transmit (A = 25)(continued)
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Fig.2 Numerical results of wave transmit (A = 64)
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Fig.3 Numerical results of boundary layer problem (A = —25)
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Fig.5 Numerical results of boundary layer problem
(A = —100) with five discrete nodes, the computed solution, u,

is compared with those by SPH method and the exact solution
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Fig.6 Numerical results of boundary layer problem
(A = —100) with nine discrete nodes, the computed

solution, u, is compared with those by SPH

method and the exact solution
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SOLVING HELMHOLTZ EQUATION BY LEAST-SQUARE COLLOCATION
METHOD BASED ON REPRODUCING KERNEL PARTICLE METHOD

Shi Baojun®!?  Yuan Mingwu! Shu Dongwei**
*(School of Mechanical & Electronic Engineering, Shandong University of Architecture & Engineering, Jinan 250014, China)
t(Department of Mechanics & Engineering Science, Peking University, Beijing 100871, China)
**(School of Mechanical & Aerospace Engineering, Nanyang Technological University, Singapore 639798)

Abstract Helmholtz equation often arises while solving boundary value problems of partial differential equa-
tion by eigen function method. In physics, Helmholtz equation represents a stationary state of vibration in the
fields of mechanics, acoustics and electro-magnetics. In this paper, a least-square collocation formulation for
solving Helmholtz equation with Dirichlet and Neumann boundary conditions was established. The unknown
interpolated functions were first constructed based on reproducing kernel particle method and Helmholtz equa-
tion was then discretized by point collocation method. The variance errors of unknown function in each discrete
point are minimized by a least-square scheme to arrive at the final solution. To verify the proposed method, a
wave propagation problem and a boundary layer problem of Helmholtz equation were solved. Numerical results
by the present approach are compared with exact solutions and those by smooth particle hydrodynamics (SPH)
method. Numerical examples show that the present method displays better accuracy and convergence than the

classical SPH method for the same density of discrete points.

Key words Helmholtz equation, meshless method, reproducing kernel particle method, least-square colloca-

tion formulation
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