































           The Fully Marked Surface Theorem



	 	 	 	 	 	       David Gabai



	 	 	 	 	    Princeton University 





                  Topology Seminar



               University of Warwick



                    October 8, 2020









��� '$9,'�*$%$,�

$� LV� WKH� VHW�RI�DQQXOL�D1�/�� 1�5��� 6LPLODUO\�OHW�1L� ���� � 1�/L��� 1�5L��
ZLWK�D1L �5W�X5��u~ L� ������� $VVXPH�WKDW�5�LV�RULHQWHG�VR� WKDW�WKH��VLGH�
RI�$� SRLQWV�LQWR�WKH�EDOO�FRQWDLQLQJ�5��ZKHUH�$� LV� WKH�GLVF� DORQJ�ZKLFK�5�� DQG�
5��ZHUH� VXPPHG�� /HW�(� ����� '��Q�1� ZKHUH� � ��LV� WKH� VSKHUH� VHSDUDWLQJ�5��

DQG�5��� /HW�%L�EH� WKH�EDOO�ERXQGHG�E\�� �� FRQWDLQLQJ�5L��
+EY�OBSERVATION��&IGURE��	�� ,I�3L ��1��1�(��Q%L�WKHQ�DIWHU�D�VPDOO�LVRWRS\�

1��  3��
5L� 5�Q3W�
5W� �5��Q3��X�1�(�Q3�� 1�(Q5����

DQG�
1� 3��
5W� 5�Q3��
5��� �5� Q�3��X��1�(��Q�3�� 1�(�Q�5�����

1RZ���LQGXFHV�D�FRGLPHQVLRQ���WUDQVYHUVHO\�RULHQWHG�IROLDWLRQ�J�RQ�1� VR�WKDW�
J�LV� WUDQVYHUVH�WR�$�� WDQJHQW�WR�5��8�5���J�DQG�J�O$�KDYH�QR�5HHE�FRPSRQHQWV�
DQG��� LV�REWDLQHG�IURP�J�E\�JOXLQJ�5�� WR�2��%\�FRQVWUXFWLRQ�%� LV� WUDQVYHUVH�
WR�J�LQ� D� QHLJKERUKRRG� RI�D(�� %\� 7KXUVWRQ� >7��@� RU� 5RXVVHULH� >5@� DQG� WKH�
3RLQFDUH� +RSI� LQGH[� IRUPXOD� RQH� FDQ� LVRWRSH�(� VR� WKDW�(� LV� WUDQVYHUVH� WR� J�
H[FHSW�DORQJ�D�ILQLWH�QXPEHU�RI�VDGGOH�WDQJHQFLHV�ZKRVH�LQGLFHV�DGG�XS�WR�N�����
LI�%� LV� D��N�JRQ� ��+HUH�ZH� XVH�WKH�IDFW� WKDW���KDV�QR�5HHE�FRPSRQHQWV�� :H�ZLOO�
QRZ� FRQVWUXFW� WKH� GHVLUHG� IROLDWLRQ� RQ� ��  1�/W��� 7KH�RWKHU� FDVH� LV� VLPLODU��
'HILQH���� � �,1��� ��� LV� D� VLQJXODU�IROLDWLRQ�� 2XU�JRDO� LV� WR�KHDO� WKH�VFDU��

/(00$�� )F�X� IS� A�POINT�OF�%� TANGENT�TO��T�� THEN�THE� NORMAL�TO�JO� AT�X� POINTS�
OUT�OF�1���

3
�RR)�� ,W�IROORZV� IURP� WKH�3RLQFDUH�+RSI�IRUPXOD� WKDW�LI�0� LV� D���PDQLIROG�
DQG�;� LV� D�QRQ�VLQJXODU�YHFWRU�ILHOG� SRLQWLQJ�QRUPDO�WR�D0��WKHQ�[�D��� �[�DB��

1�

IL*85(� ��

Licensed to Princeton Univ.  Prepared on Sat Oct  3 17:10:45 EDT 2020for download from IP 128.112.17.199.
License or copyright restrictions may apply to redistribution; see https://www.ams.org/publications/ebooks/terms



7+(�085$68*,�680�,6�$�1$785$/�*(20(75,&�23(5$7,21�,,� ���

�

H[FLVH� OHDYHV�

��

��
VOXH� in~.ves *� JOXH� ~leave• 

��

),*85(���

Licensed to Princeton Univ.  Prepared on Sat Oct  3 17:10:45 EDT 2020for download from IP 128.112.17.199.
License or copyright restrictions may apply to redistribution; see https://www.ams.org/publications/ebooks/terms











476
DAVID GABAI

FIG. 5.7




