
p]�1( eX; ex)

����� 1 Let p : ( eX; ex0) ! (X; x0) be a covering.

Then p] : �1( eX; ex0) ! �1(X; x0) is a monomorphism.

������

p]fe�g = fp Æ e�g = f�g = 1������ ���������� � � x0��� ����������� homotopy

F�� 	�
	
�����.(x0��� constant loop)

����
���
� 3�������� e� � ex0��� ��	�����. �������� ex0��� constant loop�������

������� x0�� lifting����.

) fe�g = f ex0g = 1

Remark.

1. p]�1( eX; ex0) ��� �1(X; x0) �� subgroup���� ��� �� ��
��.
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����� 2 Let p : eX ! X be a covering with p( ex0) = p( ex00) = x0. Then

p]�1( eX; ex0) and p]�1( eX; ex00) are conjugate in �1(X; x0), i.e., 9f�g 2 �1(X; x0)

such that f�gp]�1( eX; ex0)f�g�1 = p]�1( eX; ex00)
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�1(X; x0) ! �1(X; x1)
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�1(Y; f(x0)) ! �1(Y; f(x1))
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f�g 2 �1(X; x0)�� .+,
 f](��(f�g) = �fÆ�(f](f�g)) ������ !��� / �����01

f](��(f�g) = f](f� � � � �g) = ff Æ (� � � � �)g = f(f Æ �) � (f Æ �) � (f Æ �)g

�fÆ�(f](f�g)) = �fÆ�ff Æ �g = f(f Æ �) � (f Æ �) � (f Æ �)g

����, f Æ � = f Æ � ��2���, �� diagram��
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Remark.

1 . If p]�1( eX; ex0) is a normal subgroup of �1(X; x0) , then

p]�1( eX; ex0) = p]�1( eX; ex00) for all ex00 2 p�1(x0).

���, normality��� eX �� base point����������8��������.96����� diagram (�)0��

�� X �� base point x0�� ��������56 8��������. �� ���:� p : eX ! X ��� regular

covering (or normal covering) ������ ����
��.

2 . �����
�������The conjugacy class of a subgroup p]�1( eX; ex0)��� fp]�1( eX; ex00) j ex00 2
p�1(x0)g$� �����.
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