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* Closed form solution

 Radial Basis Functions (RBF)
¥ Multiquadric (MQ)

§ Collocation Method

** Point

 Node
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* Collocation Nodes
T Separation of Variables
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* Cell-Centered Finite Volume Method
T Integral form of Conservation Laws
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Figure 1: Discretization scheme of the mesh-based node-centered (NC).finite volume (top), cell-centered (CC) finite volume
(middle), and multiquadric (MQ) radial basis function meshless{(bottom) methods.
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Figure 2: Case 1-a Results for a specific point calculated using numerical methods and the exact solution.
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Figure 3: Case 1-b Results for a.specific point calculated using numerical methods and the exact solution.
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Figure 4: Sensitivity of the multiquadric (MQ) radial basis function method to various shape parameter values for numerical
test 1.

0.8JN

D

Sl 302 b IVY] ot apogs iy (slo g, bttt JSagca lade
ool ailys Slass AT ol Jlie cdl> g0 j0 1,58 g, shdiol> 4,

)‘mbﬁwl 0dgs ARTA ).3‘).3 &=

P Glopld o p b s slie SO :Y goue ug.o)i —Y-f
A e oIV gt 4 slad S0 50 Glopls (o S L e o plaSs Job g oo pe 4 (ulatne clié S 905l BT 0
bl oe o ol adgl bl i g el oo ools yLis O JSi 50 aliws (550 dal s 090 o 48,5



s 0 pls 0y Blbl ;o g g (2B 500 50 AlSS o (650 buld il (65 0 bl 130 anlie gl (g3l (pl j0
ol oo solau

c)

a
) /u=0.5
—u=0.5
—u=0.5
¥y sy 0
e

alwo sy bl Lolad F g ¥ o ¥ (goue 6‘909“’5.‘— &lp o gilwand clae 51 L5 glod i S
Figure 5: General view of the simulated membrane for numerical tests 2, 3, and 4, along with the boundary conditions of the
problem.
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Figure 7: Close-up view of the discretized. domain of numerical test 3 for the CC finite volume method (left) and the MQ
radial basis function method (right).
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Figure 8: Test 3 results for a specific point calculated using finite volume and multiquadric (MQ) numerical methods.
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Figure 9: Test 4 results for a specific point calculated using finite volume and multiquadric (MQ) numerical methods.
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Table 1: Error and efficiency of CC finite volume and MQradial basis function meshless methods relative to the exact
solution for the presented numerical tests.
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