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Abstract Solution

I.    set_fixation(left)
II.  process_ready(right)
III. set_fixation(right)
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V.    process_fine(left)
VI.  set_fixation(none)

Abstraction
1.     2.-6.     7.-8.      9.-12.     13.-14.      15.

Initial state Goal StateSolution Solution

1. chuck(left)
2. use_tool(right,t2)
3. cut(7,3)
4. unchuck

5.          chuck(right),
6.          use_tool(left,t1),
7.-11. cut(1,3),...,cut(5,3),

12. use_tool(center, t3)
13. cut(2,2)
14. cut(4,2)
15. unchuck

Refinement

1.     2.-3.     4.-5.       6.-11.      11.-14.     15.

II. III. IV. V. VI.I.

II. III. IV. V. VI.I.

 Case C    1

  Abstract Case C      a

  New Case C      2

Problem
Abstraction

Problem
Abstraction

Problem
Abstraction

Problem
Abstraction

abs_area_state(left, ready)
abs_area_state(right,ready)
abs_chuckable_wp(right)

Abstract goal state
abs_area_state(left, todo)
abs_area_state(right,todo)
abs_small_parts(left)
abs_chuckable_wp(right)

Abstract initial state
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�æ¥T�a� �T«�¡�¤ �Q�����7¡Q�¨«c«�®Í�X¡w�a¡�ÿX�T¡-»�éêI¾T�7�a£T¡��7¤*� �a¡ Ä�ëÎ�D��¢�ì �
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���a� �a�Î���æ�7£T¡ �¨�T�7�a�M�¨����¥T�a� �T«�¡�¤ �7� «�©>���T¦ »I� ¤¼�¨��� �¨�7¡.���T»T¡~§
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�a�c¤*¡ ���.�7£I¡w��� ¤*¥T«�¡�Ü>����®0��¢��7£T¡Â¦ ¡��T¡-�7���ý�¨�T�7�a�M�¨���7��� ���7£T¡�§
�D�7®>ÅÃÁ£I�c�9�7£T¡-� �7®Â¤.¾T�7�Á�R¡#��¥I¥T«��c¡-»w¡Q����£w�a��¤ ¡����T¡�À���� �>§
���a¡��7¡.�a�M�¨�7¡��c�+���a¡Q���a¡�»0»T¾T�a���T¦���� �T�-�7¡��a¡.«c¡-© ¡�«��a¡Q���a��£��ÃÁ£T¡
¤*� �7¡ª��� ¤*¥T«�¡�Ü��7£T¡�¦ ¡��I¡��7��� ���I�7�7�������a��� �0�7£I¡�� �a®kÄi�a£T¡.¤ �D�7¡
�a�c¤*¡+�c�ª�7¡�þ>¾T���7¡-»0�7����� ¤*¥T¾T�a¡#�a�M���a¡ ���T�a�7�������a�c�D�T�Q�ï)¡��T�-¡ Ä
�a£T¡.¦ ¡��I¡��7��� ���I�7�7�������a��� �0�7£I¡�� �a®0�7£T�D¾T«�»u�T�D���7¡-þk¾I�c�a¡.��� ¤�§
¥T«����Q�¨�7¡�»����>¢\¡��a¡��T��¡������T»��7£T�D¾T«�» �Y©D� ��»��X�¨��¿k�a�M�¨�M¿>���T¦+ÀÁ���7£T���
�a£T¡1� g � §��7¡�¢\¾I�M���a��� � ¥I�7�>��¡�»T¾I�7¡ 



Ù 2y;�573��T;�Ô=Ú Ó�<wÛ
���D�7�Á�7��¤*�c«µ�¨���7�.�a£T¡1�R�2�Áø����¨¥T¥T�7�>����£w���a¡Î�a£T¡��Q�¨�7¡�§��X�¨�7¡�»
¥T«µ���I�T���T¦Ý�7®>�7�a¡�¤ �L���a�>»T��¦ ®wÜ��9�X��«�� ¦D® à >�¡�«�� �a� ���I» 0Á���É§
�R� �T¡�«�«�Ä�âYã ã/, å ���I»E�{�Áø���� à ë���¤.�I£X��¤*¥X���a�,���I»0ï)¡��T»I«c¡-�QÄ
âQãDã ä å �ï9��ÀÅ¡-© ¡��YÄi�7£T¡-�7¡.�7®>�a�7¡�¤*���7¡�¾I�7¡.¥T«µ���I�T���T¦ �Q�¨�7¡��ª»T�è§
�7¡-���7«�®é���I»ÙÀÁ���7£I� ¾T�w»I� ���T¦'���>®Ù�¨�T�7�a�M���-�7��� ��$ë+�T�D�T«��>�M¿
à ë+�T� �T«��>��¿iÄ�âQã ã¨ñ å ¥T�7¡��a¡��>�7¡�».������¥T¥T�a�k�¨�M£+�a�Î��¾I�7� ¤����a�c�Y��«�«�®
���D�T�7�a�7¾T���a���T¦y�¨�T�7�a�M���-�7��� �Í£T��¡��M�¨�7��£T��¡��Q�ÃÁ£T��� �¨¥T¥T�a�k����£4���
«���¤ ���7¡�»*�7�w���I�7�7�������a��� �æ�k®�»T�a� ¥T¥I�c�I¦ ���D�T»T���7��� �I�Î���I»u»T�>¡��
�T�D���¨«c«���À4�7�.��£X�¨�T¦ ¡9�7£T¡+�a¡�¥T�7¡-�7¡��>�M�¨�7��� �æ«µ���T¦D¾X��¦D¡ �ø����¨«c�a�
»T�>¡����I� �Î�¨«�«c��Àm�7���a¡�¾T�7¡.�Y���7¡-�Q�Ý9¾T�#��¥I¥T�7�>����£w������«��7�*�7¡�§
«µ���a¡�»#�a�)�a£T¡Å��»T¡Y�)�¨¢X�7¿D¡�«�¡��M�¨«>¥T«µ���T�Áà êI�7��¡�»I«ú�¨�T»#�¨�T»#ø�ÀÁ������¿>��Ä
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�7���D��� ���7¡~ÿX�T¡�¤*¡��>�,�¨¢X�7�����a¡��Q�ø��T�7�a¡Q��»�Ä¨�7£T¡Á¥T«µ�¨���7¡�ÿR�T¡�¤ ¡-�k�
���#����£T��¡�©D¡�»0�>®u�a�7¡�¥I¥T���T¦u»I��ÀÁ�ý��£I�c¡-�M���a��£k®0�¨¢��D¥X¡-�M���a� �a�QÄ
¦ ¾I�c»I¡�»��k®.£I¡�¾T�7���a�7�����7¾I«c¡-�Á¢\�D�Å�D¥X¡������a� �)�a¡�«�¡����a�c�D��
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� ��ÀÁ�>ÀÁ���a»Ù�a¡�ÿX�T¡�¤*¡��>�ý�¨�T»Ý¡�� ����¡��I��®é�¨¢ £T��¡��M�¨�7��£T���Q��«
¥T�7�D�T«�¡�¤ �7� «�©>���T¦X ×+°�¹K³ )�ºY³µÇ�Ê1Ï�´T¹K¸�ÊµÊ�³_¶D¸Q´Tº�¸YÄ#îIâ/. ñ�,t½�â}ú-úTÄ
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à òÅ¡-�7¦ ¤����T�����T»*Ì'��«�¿ ¡ ÄiâYã ã/, å �ª ò�¡��7¦D¤¼���I� �¨�T»
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æ ¸�Ç °-´T³µ´ ¶D�²)�T��©D¡��7�a�c��®*��¢�ëá�¨�7«��7�a¾T£T¡ Ä�âYã ã/,I

à òÅ¡-�7¦ ¤����T�����T»*Ì'��«�¿ ¡ ÄiâYã ã ÷tå
���ò�¡��7¦D¤¼���I�y���I»ßÌé�Ì'��«�¿ ¡Dßò�¾T��«�»T���T¦ý�¨�T»ß�a¡�ÿX�T���T¦
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