
General Lifting Theorem

����� 1 (General lifting theorem)

Let p : ( eX; ex0) ! (X; x0) be a covering and Y be a path-connected and locally
path-connected space. Let f : (Y; y0)! (X; x0). Then

9 ef : (Y; y0)! ( eX; ex0) : a lifting of f , f]�1(Y; y0) � p]�1(
eX; ex0).

In this case ef is unique.
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f = p Æ ef ������ f] = p] Æ
ef] ���� f]�1(Y; y0) = p](

ef]�1(Y; y0)) � p]�1(
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;� � �/��� uniqueness 	�
 Y�� connected������ �� $��� �#!���� �����.

Remark. This is a generalization of Unique path lifting property and Lifting
of path homotopy theorem and Covering homotopy property.

!"#���� Unique path lifting property	�
 Y�� I�� ���<#����, Lifting of path ho-
motopy theorem	�
 Y�� I � I �� ���<#����. ����כ�() => �"�$#%&'��� I � I���

Y � I�� %�� ���<#�� Covering homotopy property����.

Covering homotopy property :
covering p : eX ! X	
 ��� f : Y ! X�� lifting ef : Y ! eX�� ?30+�$
����
����. f�� g : Y ! X �� homotopy F : Y � I ! X(F jY�f0g = f) 	
 ���

homotopic������ ��� 67 �� homotopy F��� ����� eF �� lifting ����� .# ��
��.eF : Y � I ! eX , eF jY�f0g = ef .
����� 8. X = M

2 with triangulation T ) T induces a triangulation eT on eX.

����� 9. �"�$#%��%/��� closed surface � !�� n-fold covering��� classify��-�.
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