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Applicability of the so-called boundary-type numerical analysis scheme to some of nonlinear and/or
inhomogeneous problems governed by linear differential operators is considered in this paper.
Considered differential equations, say, correspond to the problem with space coordinate dependent
thermal conductivity in heat conduction. Ang et al. treated these problems in complex-valued
boundary element formulation and/or by Dual Reciprocity Boundary Element Method. which are
special schemes for the restricted cases and therefore have no wider usability. Authors try to apply
the Computing Point Analysis (CPA) scheme in the Boundary Element Method, proposed ecarlier by
onc of the present authors in order to get solution by boundary discretization alone. Comparing the
results with the method by Ang et al., we will discuss new possibility of the CPA to the mentioned

problems.
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Complicated Differential Operators
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Fig. 1 Boundary and internal computing points
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Table | Comparison of results

X 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
kixact 5.025E-01 | 5.500E-01 | 5.911E-01 | 6.250E-01 | 6.512E-01 | 6.696E-0t | 6.809E-0l | 6.855E-01 | 6.844E-01
¥ =0.1| Method | [ 5.035E-01 | 5.502E-01 | 5.905E-01 | 6.241E-01 | 6.503E-01 | 6.691E-01 | 6.806E-01 | 6.855E-01 | 6.846E-01
Method 2 | 5.025E-01 } 5.500E-01 | 5.911E-01 | 6.250E-01 | 6.512E-01 | 6.696E-01 | 6.809E-01 | 6.855E-01 | 6.844E-01
Iixact 4.103E-01 | 4.688E-01 | 5.236E-01 | 5.729E-01 | 6.154E-01 | 6.500E-01 | 6.763E-01 | 6.944E-01 | 7.0481:-01
y=03 | Method | | 4.097E-01 | 4.675E-01 | 5.221E-01 | 5.717E-01 | 6.148E-01 | 6.500E-01 | 6.769E-01 | 6.953E-01 | 7.0551:-01
Method 2 § 4.103E-01 | 4.688E-01 | 5.236E-01 | 5.729E-01 | 6.154E-01 | 6.500E-01 | 6.763E-01 | 6.944E-01 | 7.048E-01
[ixact 3.141E-01 | 3.804E-01 | 4.469E-01 | 5.114E-01 | 5.714E-01 | 6.250E-01 | 6.704E-01 | 7.065E-01 | 7.330E-01
» =05 | Method | | 3.133E-01 | 3.794E-01 | 4.463E-01 | 5.114E-01 | 5.721E-01 | 6.262E-01 | 6.719E-01 | 7.078E-01 | 7.338E-01
Method 2 § 3.141E-01 | 3.804E-01 | 4.469E-01 | 5.114E-01 | 5.714E-01 | 6.250E-01 | 6.704E-01 | 7.065E-01 | 7.330E-0t
Exact 2.139E-01 | 2.841E-01 | 3.593E-01 | 4.375E-01 | 5.161E-01 | 5.921E-01 | 6.623E-01 | 7.237E-01 | 7.742E-01
y =07 | Mcthod | | 2.137E-01 | 2.841E-01 | 3.599E-01 | 4.386E-01 | 5.176E-01 | 5.936E-01 | 6.635E-01 | 7.244E-01 | 7.743E-01
Method 2 § 2.139E-01 | 2.841E-01 | 3.593E-01 | 4.375E-01 | 5.161E-01 | 5.921E-01 | 6.623E-01 | 7.237E-01 | 7.742E-01
Iixact 1.093E-01 | 1.786E-01 | 2.581E-01 | 3.472E-0) | 4.444E-01 | 5.469E-01 | 6.504E-01 | 7.500E-01 | 8.403E-01
¥y =09 | Mcthod | | 1.095E-01 | 1.790E-01 | 2.587E-01 | 3.481E-01 | 4.452E-01 | 5.474E-01 | 6.505E-01 | 7.496E-01 | 8.396E-01
Method 2 | 1.093E-01 | 1.786E-01 | 2.581E-01 | 3.472E-01 | 4.444E-01 | 5.469E-01 | 6.504E-01 | 7.500E-01 | 8.403E-01

Table 2 Comparison between present and Ang's results

x 04 0.6 0.4 0.6 0.4 0.6 0.4 0.6

y 0.2 0.2 0.4 0.4 0.6 0.6 0.8 0.8
Exact 6.000E-01 | 6.604E-01 | 5.435E-01 | 6.383E-01 | 4.762E-01 | 6.098E-01 | 3.947E-01 | 5.714E-0l
Method I (7 = 80.m =9) S.987E-01 | 6.599E-01 | 5.428E-01 | 6.390E-01 | 4.769E-01 | 6.103E-01 | 3.959E-01 | 5.726E-01
Method 2 (# = 80.m =9) 6.000E-01 | 6.604E-01 | 5.435E-01 | 6.383E-01 | 4.762E-01 | 6.098E-01 | 3.947E-01 | 5.714E-01
Angl (2 =40. m =16) J 5.979E-01 | 6.577E-0l | 5.424E-01 | 6.365E-01 | 4.757E-01 | 6.087E-01 | 3.945E-01 | 5.709E-0i
Ang2 (n=120.m =81) | 5996E-01 | 6.598E-01 | 5.433E-01 | 6.379E-01 | 4.761E-01 | 6.095E-01 | 3.947E-01 | 5.713E-0I
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