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Robin Boundary Conditions

CUI Jianxuan, SHI Chengxin, LIU Mian, CHENG Hao
( School of Science, Jiangnan University, Wuxi, Jiangsu 214122, P.R.China )

Abstract: The source term identification for the time-fractional diffusion equation with Robin boundary conditions was
studied. Since the ill-posedness of this problem, an iterative regularization method was constructed to calculate the
regularized approximate solution of the source term. The error estimates between the regularized approximate solution and
the exact solution were given under the priori and the posteriori regularization parameter choice rules. Numerical examples

verify the effectiveness of the proposed method.
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Fig.2 The exact solution and its regularized approximate solution of example 2: (a) the priori rule; (b) the posteriori rule
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Fig. 3 The exact solution and its regularized approximate solution of example 3: (a) the priori rule; (b) the posteriori rule
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Table 1  Absolute errors and relative errors under different error levels of example 1

& 0.001 0.005 0.010
e(f&)priori 0.344 4 0.649 1 0.729 8
ex(f€)priori 0.026 9 0.050 7 0.057 0

e(f, &)posteriori 0.294 5 0.5570 0.6812
ex(f, &)posteriori 0.0230 0.043 5 0.053 2
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Table 2 Absolute errors and relative errors under different error levels of example 2

£ 0.001 0.005 0.010
e(f&)priori 0.200 9 0.343 5 0.5313
ex(f€)priori 0.049 2 0.084 1 0.130 1

e(f, €)posteriori 0.197 7 0.299 0 0.368 4
er(f,&)posteriori 0.048 4 0.073 2 0.090 2
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Table 3 Absolute errors and relative errors under different error levels of example 3

s 0.001 0.005 0.010
e(f, &)priori 1.2450 1.400 0 1.536 5
er(f, &)priori 0.2490 0.280 1 0.307 3
e(f, €)posteriori 1.191 0 1.369 5 1.467 0
er(f,&)posteriori 0.2382 0.273 9 0.293 4
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