
Le
ture 20: The fundamental surfa
e equations.Let M be a submanifold of a Riemannian manifold M with indu
ed metri
 on M .Let r be the 
onne
tion on M and r be the 
onne
tion on M . Then rXY =(rXY )T , where X;Y are extensions to M of the ve
tor �elds X;Y on M , and thetangential 
omponent WT stands for the orthogonal proje
tion of TpM to TpM .The se
ond fundamental form is given by B(X;Y ) = rXY � rXY , or if � is anormal ve
tor �eld H�(X;Y ) = hB(X;Y ); �i = hS�(X); Y i, where S� is selfadjointoperator given by S�(X) = �(rXN)T , where N is an extension of � to M .We now plan to study the normal 
omponent of rX�, whi
h will be 
alled thenormal 
onne
tion:r?X� = (rX�)N = rX� � (rX�)T = rX� + S�(X)We de�ne the normal 
urvatureR?(X;Y )� = r?Yr?X� �r?Xr?Y � +r?[X;Y ℄�Gauss equation:hR(X;Y )Z; T i = hR(X;Y )Z; T i � hB(Y; T ); B(X;Y )i+ B(X;T ); B(Y; Z)iRi

i equationhR(X;Y )�; �i � hR?(X;Y )�; �i = h[S�; S�℄X;Y i; [S�; S�℄ = S� Æ S� � S� Æ S�Let B(X;Y; �) = hB(X;Y ); �iand(rXB)(X;Y; �) = X�B(Y; Z; �)�� B(rXY; Z; �)� B(Y;rXZ; �)�B(Y; Z;r?X�)Codazzi equation:hR(X;Y )Z; �i = (rYB)(X;Z; �)� (rXB)(Y; Z; �)We did the proofs of these equations as in the book.
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