
Smooth maps.

����� 1 Let M,N be smooth manifolds.

A continuous map f : M ! N is C1(Ck; respectively) if  Æ f Æ ��1 is

C1(Ck; respectively) for all coordinate maps � on M and  on N .

(����� ������������� di�erentiable of class C1(Ck; respectively)��	
�� �����.)

���� 12

C1(M;N) =the set of C1-maps from M to N .

Note.

(1) f�� di�erentiability��� check���� ������ ����� coordinate map�� ���� ���

��	�� ��� �כ������ 
����. M�	 N�� atlas�� ������
�� �����	 �����.

(2)Di�erentiability�����		
�����	 ����� �!��� local concept "���. ��

f : M ! N is C1 if and only if

8 p 2M; 9U;a neighborhood of p such that f jU is C1. (Exercise.)

(3) A composite of C1 maps is also C1.

(4) f : M ! N is C1 () g Æ f 2 C1(M;R) for 8g 2 C1(N;R). (�����3(1))

����� 2 A di�eomorphism f : M ! N is a homeomorphism such that f and

f�1 are smooth.

����� 3(2) manifold R�� ���� �(t) = t; �(t) = t3�� ���� generated��� struc-

ture��� ���� F1;F2��	
 �	� #$ (R;F1)�	 (R;F2) � di�eomorphic�
���� ��%&��.
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��.

1. M;N��� manifold"�	
, (U; �)��� M�� coordinate chart��� #$

� : U ! R
n��� C1, � : U ! �(U)��� di�eomorphism"���.

2. U is open in M and U has the induced smooth structure ) i : U ,! M is

C1.

3. M �N"� ������� ��	������ product smooth structure���  ���� #$

the projection map p :M �N !M is C1.

4. p : fM !M is the covering with pull back structure) p is C1.
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