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1. �*'� Bayes (�/$)1) ����|�T��2t�ÆTÆb u �Æ: y T��r4�Æb��xH|�lwZHF�izTM���	Æ:L���>��\�Tx&℄T��e7XJI (forward

problem), ��2t G /7e�℄TÆb u >&|�TÆ: y. e78JI (inverse prob-

lem), ��2tL�/��:eR1w1�℄&�SPTÆ: y TÆb u T7d [6, 11];|Ce�$goJ%T#nH Hadamard (�D') � V� 4F6 T	�-_i�(��℄yzL —— BHy�=�y�℄e�nT����yeT���N&ST�nG3Jv�= / 7N��2t�9ez�R�>oJ%℄T� vT^!7d�>&e��3T�X℄yF��)j�h�T�oJ%T Bayes rn~K-x�3?LTr��6KV�^N�N�N~/?rnz�x�.zWL)oJ%T��℄y�H Bayes rne�_> (u, y) ��:���oJ%T℄L��:�� u H�℄ y zT+P�"v��B> P(u|y) (?GeO> u|y—— #u). V�+P�"v�T�1
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1) Thomas Bayes, 1702–1761 =�)�1A�E�S�E /�26x�1742 =2?)�/E�22A�Bayes �DI�#&�=UiI18���$;U Bayes ^	f8^J�#& �	1AUmO4i�U-f�—— jv
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P(u|y) ∝ P(y|u)P(u).CG���>�=R5 �"v� P(u|y), >H�℄�n y '��7BYT u K-�YQTY}��W�7 HD P(y|u)3�Y�T P(u), ~�Z�e7�℄TÆb u, :℄��&PT y Tx:4T��P(u) L/��K-HSP�nZH�7BY�TY}�V.K-/���p'*/T���bT�sBtV����hFK-u,h�T��0��
6 1 Bayes p�fU�Y^z�*

Bayes�L=C*/�$Y5�75 1e�KR v�/#d}b��7 GE> e��.�℄C�ZTAP G;i�n y /76S =R v���&d|b��H GE> e��"v��Y�P'�TV��p>K-��{)
K-TEjH:Z5? q e�X℄yT>&e��/�n (bu KR),K-�:�#d}b��T>&	/�n (SP =R), K-x��:�&d|b��T�dUT>&�u��3T>&aH3�X℄y�?8�HV�5℄e�oJ%T Bayes rn ——aH�uT�'��"v�TNsq<e��0T—— UW��X℄y�o.���n6STh8TqQ�bT'gx�tPV��X℄yTUWH^!*/—— ��H.#PT(F>���w���V,�T����=H`!M.TF�x~/℄�2t�Jv�nT*/�<T�� —— eT�=�
2. #�*'�CO2 �2��17)e*/��#:T*P�{)8
>�6Se:℄*PTJ%T4lqb`)�K-u ,��T�{�Br�7_.℄TMF�k*TJ% [3]. �a�GnK-�sRT���Æ CO2ubYVTe?xwy�e,g,eTJ%��g\tT CO2 BrY[*~�~[T2F)7$ 6 2 CO2 UZWCsqT����' (5 2). VzT��2t1/�Æ CO2 ubYV vT\oT?;vr4��1�2tTh�Æb�BrY[Tt3y�C�TY"y�mad'��zTBHV��ZTÆ:����ubfTX|	T&�\���=�x:T+���Er�n�

GPSn�TY��vT&�\��17Y�V.��[Yx�)T�%?�&�\� (Æ:) �7dC"y (Æb) TJ%j"�h���3zXT7d�jx�Hgg�uT�
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T8<g�:q%�Vl�l=PBrY[T�Ty�"NxwyV	�a�℄-R:�� CO2 n�O`TIHTYV�L[Ty\�NK-u Ht�KL|L�ZT Bayes ℄!e'$|{)z�V�*/e�3T*Pj�S0[��H��e��Z�p�,�WJ%2t —— /�g|_eg�M�yT��
%! (?;vr4�)—— T℄�℄ T�t3yTÆb{JgT�"v��H����{JgT�"v�	|Cg�V�C|K-RHu,��T{Jg���"�7��>qb h'��"v��K-|�6H��oFTÆbt3y{JgN℄}GT?;vr4�T*P���TX℄*P:℄HF�T*/e��Za?�℄-H�ST 10<
�etP�7oJ%T BayesrnTNFT��wn [10]HQ�/NaT��:x�F�T~rnr.EP�h��/�%>K-Tz%H*/�5TM.�=Hrn%x=Tq<r.-=H�T9>B���HN.zJ
*P�Z1BH���u,"℄*/TJ%T�OQ2l=BY�TY��K��OT��J%l=�8vTzXqb h'��"v�Tr��VzXj�K-:����7�uT�T'��"v�TzX�?8�VlQ2���J%�V(�/T�V�z%|�*/��DT7�2b��-:3p7,�vP�nT}Gy�,���rnT>p�℄O�nT�b�Vg	�|�Hgg"℄*/TY�2tTLgV�91�V��<gT1�|�p�evP (�a�87?;vr4TWJ%2t),��
(�a���;v), �"% (�a�℄℄�:+TY��") �0�� (�a�> h'��"T�nn�z�slT�n) TLf:�H*gL�V��h	�a|�SP"℄*/TQ2u T℄&�0P CO2 BrT���K-u eYVt3yY�Y��>a5 3�5�eJ5��T�.T “\ty” ���H�5et3y�v�,�T�CBY#�X℄��1YVT�.M'TDa��=U`TDa�t3yH�'9T\�HeJ5e� 6 3 Q��/u4zUZ�Ho�4VaUw�-�3u (�), w���(3u (f), w���-R3u (6)t3y,�L�V^.T℄D�X℄	V^gVT[n�)/������K?����℄�L\T�V�g “\tT” �.t3yTY�2tR�yv�.T��RO`�.T��u 	iKa�UiY�Y}�?Y�2t7~|�"��gt3y1��g “\t”, 7~-|u ma5 3 (5) ��TC��t�VlJ%����TUZ��=S�E�slVl2tT	4G_T#uG_�x�H [9] eQP��M0X�℄�Y��"v��WJ%2t�'��"v�j1 Bayes �LX℄�Z'K-jyh h'��"T����=���7�TB:\�Monte Carlo-Markov

('jx{) ��7B� MCMC, ��hVlJ%T�ZT�n�iK�S 10 g<�℄-�etPH��{JeVlrnH�%�|MgNFT� [5]. �Za?�A,T
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87 Monte Carlo Trn�<>�5�W>C N−1/2 T���"�Gb [2], V�C|��}Gy (*LDO*TII) 1�N�vT�%?�K-3:tPoJ%L�Vg'
Monte Carlo rn [8] �; Monte Carlorn [2] TlN�?8�� Tgg�4
rn=C�rnT*/ [1, 4, 7, 12], aH [13]el��0T7��$x:y�PoJ%T�!e	-3�Vlrn3x:� Monte CarlornT}Gy�3sRTbTxHG [14, 15]=C#uG_eQP��TdU_j�HV�ps�<�*/��F�T�h:1�1��oF��tjgT*/�=|�>Z�:Æ_Tq<��T��v�m�<T�h	��O_T�V�z%W=H��yR[���:Ws�E~ hyv}GT Bayes 2t�KPSk�T:1$���ÆZ�e7WH�NpT�h*PT*/��D���V���<�T�h�<�YO �G�Tu,�o(�	4��Zv��hA�1 (Engineering and Physical
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