
Le
ture 6.If we denote (S; T )=g(S; T ) and write S=Pnj=1(S; ej)ej , T =Pni=1(T; ei)ei we get~h(S; T ) = kXj=1Kj(S; ej)(T; ej)Sin
e h = ~hn it follows from Gauss equations thatR(T1; T2; T3; T4) = ~h(T1; T3) ~h(T2; T4)� ~h(T1; T4) ~h(T2; T3)=Xi6=j KiKj�(T1; ei)(T3; ei)(T2; ej)(T4; ej)� (T1; ei)(T4; ei)(T2; ej)(T3; ej)�= 12Xi6=j KiKj�(T1; ei)(T3; ei)(T2; ej)(T4; ej)� (T1; ei)(T4; ei)(T2; ej)(T3; ej)�+ 12Xi6=j KiKj�(T1; ej)(T3; ej)(T2; ei)(T4; ei)� (T1; ej)(T4; ej)(T2; ei)(T3; ei)�Hen
e R(T1; T2; T3; T4) = 12Xi6=j KiKj ���� (T1; ei) (T1; ej)(T2; ei) (T2; ej) ���� ���� (T3; ei) (T3; ej)(T4; ei) (T4; ej) ����If n = 2 we 
on
lude that R(T1; T2; T3; T4) is K1K2 times the area of the parallel-ogram spanned by T1; T2 times the area of the parallelogram spanned by T3; T4.Hen
e if T; S are any two orthonormal unit ve
tors then R(S; T; S; T ) = K1K2.Sin
e the 
urvature is determined from the �rst fundamental form we have proven:Teorema egregium of Gauss The total 
urvature K1K2 is determined by the�rst fundamental form.Re
all that the 
urvature tensorRijk` = hhik; hj`i � hhi`; hjki; hij = hji;is antisymmetri
 in the pairs (i; j), (k; `) but symmetri
 under ex
hange of the pairsRijk` = �Rjik` = �Rij`k = Rk`ij :By expanding in a basis one sees thatR(S; T; S; T )(g(S; S) g(T; T )� g(S; T )2)�1only depends on the plane spanned by S; T , and is therefore 
alled the se
tional
urvature of the two plane. It turns out that the 
urvature tensor is determined bythe se
tional 
urvatures. 1


