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Abstract: The problem of simultaneous inversion of the source term and initial distribution of heat conduction equation in bounded
domains is studied. Through the characteristic system of the heat conduction problem, combined with the idea of separating vari-
ables, the Tikhonov regularization method that can simultaneously reconstruct the source term and initial distribution of heat conduc-
tion equation, is constructed. The convergence of the regularization solution is proved, and the posterior strategy of regularization pa-
rameter selection is given with error estimation of the regularization solutions. Finally, numerical simulations for the proposed regu-
larization method are carried out, and the results show that the regularization method is effective.
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Table 1 Numerical inversion results of three methods under different noise levels in example 1
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Fig. 2 Comparison between the true solution and the regularization solutions for example 2
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Table 2 Numerical inversion results of three methods under different noise levels in example 2
Tk ) a B € &
0.5% 4.9304X107% — 3.336 51072 4.593 2<10°
SCERLO I A T v 1% 1.9722x10~% — 4.2033X107° 1.157 1X10°
5% 4.2352Xx107% — 5.600 6102 1.2139X10°
0.5% 1.2207X10* 9.029 7X10°¢ 3.0656x10* 5.288 0102
Wi B S 337 12 1% 2.441 4107 2.1141x107° 4.366 710 9.967 51072
5% 9.7656x10 * 2.1141x10°¢ 9.022 810 * 3.2715x10!
0.5% 2.4414%10* 1.647 210 * 2.056 1X10* 4.976 710 *
[ iRf Sz 5 7 12 1% 4.8828X10* 3.404 3X107* 2.9813%10* 5.048 2107
5% 1.9531x10°° 1.4540<10°° 6.236 410 * 5.226 0X10*
R3 HAHI2F LR [9]F 897 R ERR T4 T, F 9 AR IR 2R
Table 3 Numerical inversion results of the method in ref. [9] under different 7, and 7, in example 2
SCHRIO TP Y i ) a B € €
0.5% 3.388 110 * — 3.2450%10* 4.496 310!
2283 1% 1.355 310 % — 4.1119x107* 8.336 310!
i 5% 1.4211x107 — 5.655 21072 5.2654>107"
0.5% 2.168 4107 — 3.516 71072 2.1257x107*
228; 1% 8.6736x107Y — 4.3835X107° 2.898 51072
5% 1.136 910~ — 5.021 61072 4.057 51072
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