
Base point change

For x0; x1 2 X, compare �1(X; x0) with �1(X; x1). Choose a path � from x0

to x1 and de�ne �� : �1(X; x0) ! �1(X; x1) by f�g 7! f��1 � � � �g. Then ��

is an isomorphism.
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(1) �� Æ" homomorphism �$ÄÏÚê _f�$�" :

��f� � �g = f��1 � � � � � �g

= f��1 � � � � � ��1 � � � �g

= f��1 � � � �gf��1 � � � �g

= ��f�g��f�g.

(2) De�ne ���1 for ��1 similarly and show ���1 = (��)
�1 :

(���1 Æ ��)f�g = ���1f�
�1 � � � �g

= f� � ��1 � � � � � ��1g

= f�g.

�*Æ$�) � � ��1 � e � �
�1 � � �$ÄÏÚê �"ÏÕò!"�-È�".

Similarly �� Æ ���1 = id:

Remark. If X is path connected, then we denote its fundamental group sim-

ply by �1(X) if the choice of base point is not important.

�%»�$¿ path �Æ" |��)�$�/» U[9L �"�" isomorphism �� Æ" �,¾ �)�'»�". �$ CG ]f�"ÉÚç

path � Æ" |��)�$ÁÆç Æ-É�� �$9L �"ÉÚç �� �� �� ��¥ j~Ñ2MÉÚê �"¿(*_f�". �.»�) � ' �

�'» Æ-É�� �� = �� �$�". � � � �'» Æ-É��ÁÆç �)01Ï2L m}Ô�"?

ÍÖä:L 5. ��

�1(X; x0)! �1(X; x1)

�� & " �

�1(X; x1)

9L�) � = �� Æ ���1 im x� �/» �$ÁÆç isomorphism �$ Ǳ$UW, �$Æ.ÇÏÚç �)03» loop9L ¥!~Ñ

conjugation (an inner automorphism of �(X; x1))�$ m}ØÏÚê _f�*�".
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