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Singular values for a Discrete Ill−Posed Problem. Problem: ill−cond. heat, n=50
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Coefficients of right singular vectors in LS solution. Problem: deriv2,n=50
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CGLS semiconvergence for problem heat, m=n=50

optimal k: 14
optimal rel. error: 0.1071
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µ¤s # a � ´ ¾�qã¿¸µÙ?ÌÝÏ(Ã"ÃPÊ´ØHË�Ï¬r0Ï(ÅHÔ±Ô©ÌÞÏ(Ã%ÊÒØ�Ç®Ê*Ã"ËtÊ´ØHÃ"È^��ËvÏ+ÉHÌ�Ê*Ì�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®ÆÑÊ´Ìk=@?4Ì�È*ËßÐ��ÝË�Ï+Ì�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®ÆÊÒÌ®= ? Ê´ØHÃ"É #�¢ [g´ ¥ �mÝ ? � µ � ��[gq{Ù�ØHÃ"É&ÊÒØ±Ã*Ï(ÓàÇÎÆtÆ Ã®Ï(Ê^�%ÊÒØÜÇÎÊ4Ï´ÇÎÊÒËvÏ }�Ã·Ï¯´ ¾WqÁ¿¸µRË�Ï{Ï(Å�Ä�ØkÊ´Ø�ÇÎÊ� ¢ ÝZ?¬qÚ·HÌ�ÈáÏ(Å�Ä�Øm���RÃPØ�Ç� �ÃPÊ´Ø�ÇÎÊ ¥ ��� � ËvÏ1Ô�Ì�Ï)ËtÊÒË¨ �Ã�Ï(Ã�ÓPË�ÖyÃ¬}�ÉHËtÊ´Ã¿ÇÎÉ�Ö�Ë�Ð@��Ã�ÖyÃ¬}�ÉHÃ]Þs��¯´ ¥ � � � µ � �&Ê´ØHÃ"É����h´
�eµ�sö[1]@[ a s # a qPâJÐ�Ë É�Ç�ÖHÖyË ÊÒËtÌ�ÉÞ� ¢ ¼�rãÊÒØHÃ�É-ä�Ã"ÓåÓ�ÇÍ¾WqtæËtÓPÔHÆ ËtÃ®Ï0ÊÒØ�Ç®Ê4Ï(ÅÜÄçØ ]kËvÏÑÇÁÕ�Ì�ÅHÉ�ÖHÇ®ÈÒ×èÏ(Ì�ÆtÅHÊ´ËtÌ�ÉkÐ>Ì�È'Ê´ØHÃ*Ù�Ú'Â
q?âJÐ���zM¼ÁÊ´ØHÃ"É ¥ ËvÏ�Ô�Ì�Ï)ËtÊ´Ëm �ÃÖyÃ§}�ÉHË ÊÒÃ~r�[ ¥ / � ��[ ä # ÇÎÉ�Ö�ÊÒØHÃ"È´Ã4Ë�Ï�Ç+ÅHÉHË ¡7Å±Ã1Ë ÉyÊ´Ã"ÈÒË Ì�È�Ï(Ì�Æ ÅHÊÒË Ì�É�Ð>Ì�È�ÊÒØ±Ã+Ù�Ú'Â
q
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ó �U()ô�6Z;%��ÒUÑ ÂÞÃ®Ä9ÅHÆvÇÎÈ�éHÅHÉ�Ä9Ê´ËtÌ�É¨����ê
��ë�ìRíîË Í�Ã"É]ï�ÇÎÆ ÅHÃ®Ï�Ì®ÐRðÑÃ®Ï´Ï(ËvÇÎÉ?ñ�ò{óyô�õ]ô�óyì
öø÷�Ã�×PÌ�Õ�Ï)Ã"ÈÒï�Ç®ÊÒËtÌ�É�Ç®Õ�Ì�ÅHÊ�ù.ê)ú�ë�Ç®É�ÖWù�ûtê)ú�ë�Ë�ÏÑÊ´Ø�ÇÎÊ{ÊÒØHÃ"×%Ç®ÈÒÃ*Õ�Ì�Ê´ØèÏ(ÊÒÈ´Ë�Ä9Ê´Æt×�ËtÉÜÄ9ÈÒÃ®Ç�Ï(Ë ÉHÍËtÉ;êÒò 	 ôÄÝÎü)ëÑË�Ð0ý&Ë�Ï'ÉHÌ�Ê4Ì�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®Æ�Ê´Ì»þ�üiì¿âJÐ0ý&ËvÏÑÌ�È´ÊÒØHÌ�Í�Ì�ÉÜÇÎÆ�ÊÒÌ�þ?ÿ�Ð>Ì�È���� æ�ô�óyô������"ô��
	æ��
�����}Ê´ØHÃ"É%ù.ê)ú�ëRÇÎÉ�Ö%ù©û ê(ú�ë�Ç®ÈÒÃ�Ï(Ê´ÈÒËvÄ9ÊÒÆ ×ÁË É�Ä9ÈÒÃ·Ç�Ï(Ë ÉHÍ*ËtÉèê´ò 	 ô���� N ü ë�ìÂÞËtÉ�Ä9Ã�ä�Ã"ÓåÓ�Ç��Hìtæ�Ã·Ï(Ê�Ç®ÕHÆtËvÏ(ØHÃ·Ï ÊÒØ�Ç®Ê ¥ ò+ú���Ó¿Å�Ï(Ê�Õ�Ã�Ô�ÌÞÏ(ËtÊ´Ëtï�Ã0Ï)Ã"ÓPËvÖyÃ���ÉHË ÊÒÃ£ÇÎÊãÇ�Ï(Ì�ÆtÅHÊ´ËtÌ�ÉÌÎÐ�Ê´ØHÃ*Ù�Ú'Â�	��RÃ¿ÇÎÈ´Ã*ËtÉ]ÊÒÃ"È´Ã®Ï(Ê´Ã®Ö»Ë ÉkÊÒØ±Ã*ÅHÉHË���ÅHÃ¿Ï)Ì�ÆtÅ±ÊÒËtÌ�É&ÌÎÐ{ê �±ì"!�ëÑË É�ê´ò�#$ô�� ü ë�ËßÐ0ý%Ë�Ï�ÉHÌ�ÊÌ�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®Æ'ÊÒÌèþ ü 	0Ì�È¿ËtÉ$êÒò$#$ô�� ü&% Ë�ÐÑýÝË�Ï+Ì�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®Æ'ÊÒÌèþ ü ì
'�Ì�ÊÒÃ�Ê´Ø�ÇÎÊ¿ÊÒØHËvÏ*Ï(Ì�ÆtÅHÊ´ËtÌ�ÉÄ9Ì�È´ÈÒÃ®Ï)Ô©Ì�É�ÖHÏÑÊ´Ì*ÊÒØHÃ�Ï)Ó�ÇÎÆ ÆtÃ®Ï)ÊÑú%ÇÎÊ���Ø±Ë�Ä�Ø»Ê´ØHÃ4ÆtË ÉHÃ #)( Ë ÉyÊ´Ã"È�Ï)Ã®Ä9ÊaÏ�ù©ûvê(ú�ë�ìö Ï)Ì�ÆtÅ±ÊÒËtÌ�ÉkÌ®Ð�ê*�Hì"!�ë�Ë ÉèêÒò�#$ô+� ü ë�Ì�È�ËtÉèêÒò$#$ô�� ü&% ��Ë ÆtÆTÇÎÆ,��Ç"×HÏ�Ã�-]Ë�Ï)Ê�Ç�Ï�Æ Ì�ÉHÍåÇ�Ï�µ ü$.� õ/	Ì�È'µ ÿ � õ]ô$�0� æ�ô�óyô������"ô��4Ð>Ì�È*æ1�2�3�4�5	TÇÎÉ�Ö # �76®ê ¥ ò8� ü �]ë:9�ý;6®ì4âfÉ%ÊÒØHÃ�Æ�ÇÎÊ´ÊÒÃ"È�Ä"Ç�Ï)Ã<	ÊÒØHÃ4Ï)Ó�ÇÎÆ ÆtÃ®Ï)Ê�úPÊ´Ø�ÇÎÊ�ÏÒÇ®ÊÒË�Ï&��Ã®Ï'ê*�Hì"!�ë�Æ ËtÃ®Ï�ËtÉ êÒò�#$ô+�Îü % ì�'ÑÌ�ÊÒÃ'Ê´Ø�ÇÎÊRµHü=�$õ+Ë�ÐãÇÎÉÜÖàÌ�ÉHÆt×¿ËßÐpý¿Ë�ÏÌ�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®Æ�ÊÒÌ¿þ ü ì
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@ Ô&ÊÒÌPÊ´ØHË�ÏÑÔ�Ì�ËtÉ]ÊA��Ã�Ø�Ç"ï�Ã*Ç�Ï´Ï(ÅHÓåÃ®ÖkÊÒØ�Ç®Ê'Ã"Ë ÊÒØHÃ"È�µ üB.�qõÁÌ�È4µ ü � õPÇÎÉ�Ö # �76®ê ¥ ò
� ü �yëC9�ý;6®ìRÙ�ØHÃ�Ä"Ç�Ï)Ã+µ ü ��õáÐ>Ì�È'Ç*Í�Ã"É±Ã"È�Ç®Æ?ï�Ç®ÆtÅHÃ4Ì®Ð # Ë�Ï�Ì®ÐRÏ(Ô�Ã®ÄiË�ÇÎÆ?Ë ÉyÊ´Ã"ÈÒÃ·Ï(Ê�Ï)ËtÉ�ÄiÃ1Ë Ê�ÓPËtÍ�ØyÊÍ�Ëtï�Ã4È´Ë�Ï(Ã{ÊÒÌ¿ÊÒØHÃ�Ï(ÌED]Ä"Ç®ÆtÆ Ã®ÖPØ�ÇÎÈaÖkÄ"Ç�Ï(Ã<	F��ØHËvÄçØG��Ã4ÔHÈÒÃ·Ï(Ã"É]Ê�ËtÉIH��±ì�óyìFóyìíJ��Å�ÇÎÊ´ËtÌ�É�Ï�ÆtË ÷�Ã4ê �HìK!7ëîÇÎÈÒÃ{÷yÉHÌE��É�Ç�ÏMLENPO�Q<RTS<U�NPV�QWSYX&Z�[<\<L�Ç®É�ÖÛÐ>ÅHÉ�ÄiÊÒËtÌ�É�Ï�Æ Ët÷�Ã�ùãê(ú�ë�ô�ù û ê(ú�ëÇÎÈÒÃåÏ(Ì�ÓPÃ"Ê´ËtÓPÃ®Ï�Ä�ÇÎÆtÆ Ã®Ö]LENPO�Q^RTS<U=_�QW\FO�X`Z�[<\^LiìPÙ�ØHÃ*Ê´Ã"ÈÒÓ Ï(Ã"Ã�Ó�Ï�Ê´Ì%Ä9Ì�ÓPÃ4Ð>ÈÒÌ�Ó Ä9Ã"ÆtÃ·Ï(ÊÒËvÇÎÆãÓPÃ�aÄçØ�Ç®ÉHË�Ä�Ï'êfÏ(Ã�Ãcb�æ % ë�ìÂÞÃ®Ä9ÅHÆvÇÎÈ�ÃE��Å�ÇÎÊ´ËtÌ�ÉÜÏkÇÎÔ±Ô©Ã·ÇÎÈkË É�ÓàÇÎÉ]×,Ä9Ì�ÉyÊ´Ã�-yÊaÏ�Ï(Å�Ä�Ø�Ç�Ï»Ë É�Ê´ØHÃ�Ï)Ì�Æ ÅHÊÒË Ì�É$ÌÎÐåÄ9Ã"È´Ê�Ç®ËtÉÃ"ËtÍ�Ã"Éyï�Ç®ÆtÅHÃ4ÔHÈ´Ì�ÕHÆ Ã"Ó�Ï�	�Ï)Ã"Ã1Ð>Ì�ÈÑÃ�-HÇ®ÓPÔHÆtÃ3bßæ % 	;bd> % 	eb óY> % 	ebgf % 	;bh�?i % 	�bj!yæ % 	�bj!�õ % Ç®É�Ökbj!�ó % ì�Ù�ØHÃ®Ï(Ã
��Ì�È´÷HÏ�ÇÎÈ´Ã�Ä9Ì�É�ÄiÃ"ÈÒÉHÃ·Ö1��ËtÊ´ØkÄiÌ�ÓPÔHÅ±ÊÒËtÉ±ÍlSYR,R]ÊÒØHÃ�Ï)Ì�ÆtÅ±ÊÒËtÌ�É�Ï�ÌÎÐîÇ*Ï(Ã®Ä9Å±Æ�ÇÎÈ�Ãm�7Å�Ç®ÊÒË Ì�É%ÇÎÉ�Ö�ÊÒØHÃ�×Å�Ï(Å�Ç®ÆtÆ ×kÇ�ÏÒÏ)ÅHÓPÃ4ÊÒØ�Ç®ÊÑµ ÿ0.�$õyôn�o� æ�ô�óyô������"ô��;	©Ê´ØHÃ"ÈÒÃiÐ>Ì�ÈÒÃ4Ã�-±Ä9Æ Å�ÖyËtÉ±Í+ÊÒØ±Ã+Ô�Ì�Ï´Ï(ËtÕ±ËtÆtË Ê)×ÁÌ®Ð�Ê´ØHÃ
pqS<UsrBO�StLEN�ì�Ù�Ø±Ë�Ï�ÐBÇ�ÄiÊ�ÔHÈÒÃ"ï�Ã�ÉyÊaÏ�ÊÒØ±Ã1ÅÜÏ(Ã+Ì®Ð0Ï)Å�Ä�Ø»ÓåÃ"ÊÒØHÌ]Ö±Ï�Ð>Ì�È{Ï(Ì�Æ ïyË ÉHÍ*ÊÒØ±Ã1Í�Ã"ÉHÃ"ÈaÇÎÆãÙ�Ú'Â�ìÙ�Ø±Ã'Å�Ï(Ã{ÌÎÐãÊÒØ±Ã'Ï)Ã®Ä9ÅHÆvÇÎÈ0ÃE��Å�ÇÎÊ´ËtÌ�É ê �HìK!7ë£ËtÉåÄ9Ì�ÉHÉ±Ã®Ä9ÊÒË Ì�Éc��Ë ÊÒØ¿ÊÒØHÃ�Ù�Ú�Â�Ì�ÈRÈÒÃ"ÆvÇÎÊÒÃ·ÖÛÔHÈ´Ì�Õ/aÆtÃ"Ó�Ï£Ï(Å�Ä�ØPÇ�Ï=��Å�Ç�Ö]È�ÇÎÊ´Ë�Ä"Ç®ÆtÆ ×+ÃE��Å�ÇÎÆ ËtÊ)×*ÄiÌ�É�Ï)ÊÒÈ�Ç®ËtÉHÃ·ÖÁÆtÃ®Ç�Ï(ÊRÏs��Å�Ç®ÈÒÃ®Ï�ÔHÈ´Ì�ÕHÆ Ã"Ó�Ï�	ÞÄ"ÇÎÉPÕ�Ã�ÊÒÈaÇ�Ä9Ã®ÖÕ�Ç�Ä�÷PÊÒÌubßæ�v % ì=wÑÊ´ØHÃ"È��RÌ�ÈÒ÷±Ï�ËtÉÜÄ9ÆtÅ�Ö]ÃBb ó
> % 	;bLó�ó % 	;bdxE� % 	�bdx
! % 	;bd>
i % 	ybd!
> % 	zbdxYi % ÇÎÉ�Ö{bd!
! % ìä�Ã�Ê1ÅÜÏ'Ä9Ì�É]ÊÒË ÉyÅ±Ã+ÉHÌE�|��ËtÊ´Ø&ÊÒØHÃ¿Ï)ÊÒÅ�Öy×%ÌÎÐ�ÊÒØHÃáÙ�Ú�Â�	TÏ(Ô�Ã®Ä9ËT�pÄ"ÇÎÆ Æt×l��ËtÊ´ØèÇPÏ(Ô�Ã®ÄiË�ÇÎÆîÄ"Ç�Ï)Ã�ñÊÒØHÃ4Ø�Ç®È�ÖkÄ�Ç�Ï(ÃÞì
}�~���~�� ���5�I���F�E�2���F���Ù�ØHÃ�pqS<Usr)O�StLEN£ÈÒÃ9Ð>Ã"ÈaÏ�ÊÒÌ*Ç�Ï(Ô�Ã®Ä9ËvÇÎÆpÏ(Ë ÊÒÅ�Ç®ÊÒË Ì�ÉPË É1��ØHËvÄçØ¿ÊÒØ±Ã'Õ�Ì�ÅHÉ�Ö±ÇÎÈÒ×àÏ(Ì�Æ ÅHÊÒË Ì�ÉPÌ®ÐãÔHÈÒÌ�ÕHÆtÃ�Óê �HìK>7ë{Ë�Ï1É±Ì�Ê+Å±ÉHË���ÅHÃ�ì�Ù�ØHÃåØ�ÇÎÈaÖ�Ä"Ç�Ï)ÃPÄ�ÇÎÉ�Ì�ÉHÆt×èÌ]Ä"Ä9ÅHÈ���ØHÃ"É
� Ë�Ï'Ô�Ì�Ï)ËtÊÒË ï�ÃPÏ)Ã"ÓPËvÖyÃ���ÉHË ÊÒÃÇÎÉ�Ö¿Ï(Ë ÉHÍ�ÅHÆvÇÎÈ�	7Ì�È0ËtÉ�ÖyÃ���ÉHËtÊ´Ã<	E��ØHÃ"É*ý+ËvÏ�Ì�ÈÒÊ´ØHÌ�Í�Ì�É�Ç®Æ Ê´Ì1Ê´ØHÃ�Ã"Ë Í�Ã"É�Ï)Ô�Ç�ÄiÃ�Ç�ÏÒÏ)Ì]Ä9Ë�Ç®ÊÒÃ®Ö)��ËtÊ´ØÁÊ´ØHÃÏ(Ó�Ç®ÆtÆtÃ·Ï(Ê'Ã"Ë Í�Ã"É]ï�ÇÎÆ ÅHÃÁÌ®Ð$� êBÇÎÉ�Ö�Ô�Ì�Ï´Ï(ËtÕ±ÆtÃPÊ´ÌkÊÒØ±ÃPÃ"ËtÍ�Ã"É�Ï)Ô�Ç�Ä9Ã·Ï+Ç�Ï´Ï(Ì]Ä9ËvÇÎÊ´Ã®Ö���ËtÊ´Ø�ÊÒØ±ÃPÉHÃ�-]ÊÃ"ËtÍ�Ã"Éyï�Ç®ÆtÅHÃ®Ï�ë�	ãÇÎÉÜÖ���ØHÃ"É�����6®ê�� ò�� ü �yëC9�ý;6®ì�Ù�ØHÃ¿ÔHÈÒÃ®ÄiË�Ï(ÃåÏ(ÊaÇÎÊ´Ã"ÓPÃ"É]ÊÑËvÏ+Ä9Ì�ÉyÊaÇÎË ÉHÃ®Ö&ËtÉÊÒØHÃ'Ð>Ì�Æ ÆtÌE��ËtÉ±Í*ÈÒÃ®Ï)ÅHÆtÊ�Ð>È´Ì�Ó�bjxYi % ì

� �W����� }y~������T���W �¡ ö'Ï´Ï(ÅHÓåÃ¼ÊÒØ�Ç®Ê ý Ë�Ï Ì�È´ÊÒØHÌ�Í�Ì�É�ÇÎÆ Ê´Ì þ ü ÇÎÉ�Ö ÆtÃ�Ê
¢ � ò+ê:� ò��Îüs�]ë 9 ýpì%âJÐ£�Îü¤� õkÇ®É�Ö46 ¢ 6l�¥�l	.ÊÒØ±Ã"É�ÊÒØ±Ã�Ï(Ì�ÆtÅHÊ´ËtÌ�ÉÜÏ1ÌÎÐ�ê*�HìK>7ë
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Ä9Ì�ÉÜÏ(Ë�Ï)Ê0ÌÎÐãÊÒØ±Ã'Ï)Ã"Ê�¦
§©¨ §�� ¢�ª�« ô «1¬ þ ü ô
6�§©6��­�c®£��ËtÊ´Ø»äpÇ®Í�È�Ç®ÉHÍ�Ã4Ó¿ÅHÆtÊ´ËtÔHÆ ËtÃiÈúq¯°�­� ü ì
± �E²y²/³ ´ Ã$��ËtÆtÆTÏ(ØHÌE�2�ÜÈ�Ï(Ê�ÊÒØÜÇÎÊ�Í�Ëtï�Ã�É ¢ Ç�ÏÑÇ®Õ�ÌÎï�Ã�Ç®É�ÖkÇ*ï�Ã®Ä9Ê´Ì�È�µ ¬ þ ü ��Ë ÊÒØ�6�µ�6�� æY	ËßÐe§c� ¢Aª·¶ µ1��Ë ÊÒØ ¶ Ï)Å�Ä�ØÁÊ´Ø�ÇÎÊ)¨ ¶ ¨Y�­� ( ò�6 ¢ 6 ( 	]ÊÒØHÃ"É{6�§©6��­��ì�âfÉPÌ�È�ÖyÃ�È�ÊÒÌ*Ô±ÈÒÌ®ï�ÃÑÊ´ØHË�Ï�	
��Ã4ÉHÃ"Ã®ÖPÊ´Ì¿Ï(ØHÌE�2��ÈaÏ(Ê�ÊÒØ�Ç®Ê ¢ ËvÏ�Ì�È´ÊÒØHÌ�Í�Ì�ÉÜÇÎÆ�Ê´ÌÁþ ü ì

'�Ì�ÊÒÃ4Ê´Ø�ÇÎÊ
¢F¸ µl��ò�ý ¸ ê�� ò��ÎüP�yë 9 µy� ê �HìKx7ë

'ÑÌE�$	WÏ)ËtÉ�ÄiÃ�ý ¹ ºÀê�� ò»� ü �yë+	½¼ÒØF¾À¿�¾ÂÁcÃFÄ,¾ÂÅE¿�¼PÆ�Çt¼ný ¬ È ê:� ò»� ü �]ë�ÇEÉ�Ê»¿�¾ÂÉ�Ä�Åê�� òk�Îü��]ë�ê:� ò��Îü��]ë 9 ¾�¿�ÇEÉ½Ë
Ìs¼sÆqËYÍYË
É�ÇtÄeÃFÌsËEÎsÅ·Ä�¼s¾ÂËYÉcË
É/¼PË È ê:� ò{�Îü��]ë�	/�ÏÅ$Æ�Ç"ï<Åê�� òk� ü �]ë�ê:� ò�� ü �]ë 9 ýG�-ý�� ê �HìTf�ë
Ð<ÑFÒ�¿:¼s¾,¼PÑF¼s¾ÂÉFÍ%ê �HìTf�ëJ¾ÂÉ/¼PË�ê �HìKx7ë+	F�=Å$ËYÒF¼+Çt¾ÂÉ

¢ ¸ µ � ò�ý ¸ ê�� ò�� ü �yë 9 ê�� òk� ü �yëaê�� ò�� ü �yë 9 µ
� ò�ý ¸ ê�� ò��ÎüP�yë 9 ê�� òk�®ü��yë 9 ê�� ò��ÎüP�yëCµ
� õ/�
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Ìs¼sÆqËYÍYË
É�ÇtÄ;¼sË*þ ü ÇEÉ�Ê�6 ¢$ªI¶ µ�6 ( �Õ6 ¢ 6 ( ª ¨ ¶ ¨,6�µ�6 ( ì Ó ÆF¾�¿=¾ÂÁcÃFÄ,¾ÂÅE¿y¼sÆ�ÇE¼�¾,É
ËYÌ�ÊWÅ�ÌM¼PË)Æ�Ç"ï<Ål6�§©6��­�l	/��¾Â¼sÆ�§Ö� ¢�ª×¶ µy	 ¶ Á1Ñ�¿:¼Ï¿sÇt¼P¾�¿&Ô*Ø�¨ ¶ ¨Y�­� ( ò46 ¢ 6 ( ì

Ù Å�¼ ¶ Ò�Å£¿:Ñ�Ä�Æ�¼sÆÚÇt¼£¨ ¶ ¨Y�Û� ( ò½6 ¢ 6 ( ì Ù Å�¼ « � ¶ µ)ÇEÉ�Ê�§l� ¢5ª¤« ì Ó ËAÃFÌPË®ï<Åo¼PÆ�Çt¼Ï¦
§�ô+� ü ®
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§�ô+� ü ®
¿sÇt¼P¾�¿&��ÅE¿+Ä�ËYÉ�Ê/¾Â¼s¾ÂËYÉ�¿IÝ`ZhÞ
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§�ô+� ü ®�¿sÇt¼P¾�¿&��ÅE¿+Ä�ËYÉ�Ê/¾Â¼s¾ÂËYÉ�¿
Ý`Z�ZhÞEâAÝ`Z�Z�ZhÞnÇtÉ�Ê�Ý`Z�àCÞ
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ÇtÄ,ÑqÅAËtÔJ�u	F�Îü0�,õ�Ò/ØBÆWØ/Ã�ËY¼PÆFÅE¿:¾�¿�	qÇtÉ�Ê
6�§©6£�­��ì Ó ÆFÅ�ÌsÅ�Ô*Ë
ÌsÅ<	W¾,¼�ËYÉqÄ,ØlÌsÅ�Á�Çt¾,ÉÚ¿o¼sËG¿�ÆqËt�ã¼sÆ�ÇE¼M¼PÆFÅ$Ã�Çt¾ÂÌA¦
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Hard case. Positive Semidefinite Hessian. n = 2
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Easy case. Indefinite Hessian. n = 2
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Hard case. Indefinite Hessian. n = 2
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Derivative of phi(lambda) in a potential hard case
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Derivative of phi(lambda) in a potential near hard case
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Derivative of phi(lambda) in a potential multidimensional hard case
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Derivative of phi(lambda) in a potential multidimensional near hard case
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����0 � ÷ ú ��� #�ý6þ ï � �$ù ý!ý ��� " #�ÿþ � �Dâ � 6 ! � �_þ ÿ+ý ! ú #Fÿ±þ � � ����A ÿ+ý � ! ý
� ð'��<Xú � � � ú ý ù þ�ÿ � þ § � ÷ ú ����& ý ���
! #Fý �

35�\� !F� ï þ ú�ï ý ÷ ý4� " ù þ �
� ù:�Zï ÿ+ý ï   ú 6Vþ�ÿ+ý4� ú��+ú � " � � ý � #�þ ÿ76 � ! þ�ÿ ý ù � 6cý�# "���! �±ú�� # ú�� þ�ý ! � ���ú�ù ! ý � ï ÿ ý �Oú�� þ ÿ ú�ù�� ! �.ï ý ù ù8�Å35� þ�ÿ úGù)ï � ù ý ¯ þ�ÿ+ý �
� # � ! ú þ ÿ�� î��+úGù ÿ+ý ù � �/� � ù	� ��" þ ú��B�>ú�ùï8� � � " þ�ý � � ù#ú����±úGï � þ ý �µú���T ð2� ð'�gû'�
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ÉcÊ ý � § È
É�Ê ß à È
É�Ê � à Ý ÷ ý ï ÿ+ý ï  «6 � !-�R& � " ��� ��!�0 ù	� ��" þ ú��B� ¯L� �]ú�� þ�ý ! ú�� !ù	� ��" þ ú��B�-� !L� � "�� ù�ú~ï=�B� þ ú � ��� ù	� ��" þ ú��B� � ï7ï8� ! �±ú�� #[þ �EA ÿ+ý � ! ý�� ð'��¡2� , ý ï � � �
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35� þ�ÿ+ý#þ ý ù þ ù ¯ ÷ ý ï ÿ+ý ï   ÷ ú þ ÿ § È
É�Ê � ��� ß È
ÉcÊ ú���ù þ�ý � �U� 6 ø È
É�Ê ø ß È
É�Ê§ ÈËÉ�Ê & ý ï ��" ù ý � þ£þ ÿ � þ ����ú�� þú�� þ ÿ+ý ��� # � ! ú þ�ÿ�� ÷ ý �2�N��� þ4  ��� ÷ ú 6hþ�ÿ úGùG�.ú��.ú�ù�ú��B�Kú�ù ÷ ý ��� � ý î�� ý � ¯ ú�� ý �ð§ È
É�Ê ï8� "�� � & ý o ý ! ���
3Ç�c� !C� ï þ úGï ý ¯ § È
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´ & � " ��� �
!�0 ù:� ��" þ ú����)ú�ù 6 � " ����ú 6
� xB� ß ÈËÉ�Ê � · H x § È
É�Ê x�x:3 y Ñ\Ë H x § È
É�Ê xÌ� � ��� � µ È
É�Ê 3r¢��Qñ

3 6�þ�ÿ ú�ù#ï8�����±ú þ ú�����úGù#ù � þ ú�ùMî ý � þ�ÿ+ý ù	� ��" þ ú�����úGù
µ â øqµ È
ÉcÊ � ��� ø â ø ß È
É�Ê§ È
É�Ê 4
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��� ý ù þ£ý ú #�ý �'� �
��" ý � 6¿J � � �
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��� � ð2�b� ¯ � ! ���.ú�� ý � þ ÿ � þ#þ ÿ+ý ï8�B�/�±ú þ ú��B� ù¬� 6	þ ÿ+ý � ý
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! ý ù � þ úGù î ý ���
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Problem: phillips. Dim: 300. Noise level: 9.9409e−02. Rel. Error: 1.9405e−02
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−    Solution of inverse problem (xIP)
−.− Solution of TRS (x)
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−    Solution of inverse problem (xIP)
−.− Solution of TRS (x)
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Problem: baart. Dim: 300. Noise level: 9.9409e−02. Rel. Error: 1.7723e−01
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−    Solution of inverse problem (xIP)

−.− Solution of TRS (x)
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Problem: ilapl. Dim: 195. Noise level: 8.0073e−02. Rel. Error: 1.6841e−01
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−    Solution of inverse problem (xIP)

−.− Solution of TRS (x)
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