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Generating symplectomorphisms

-

<Y Definition. Generating functions of symplectomorphisms

For any f € C*®°(M; x M,), df is a closed 1-form on M; x M. Then the Lagrangian
submanifold generated by f in T*(M; x My) is the graph Yy of df. Let

digyf=dof +dyf
using the decomposition
T(’;’y)(Ml x M) =T, X ®T; X
then
Yy ={(z,y,dof,dyf) | (z,y) € My x My}
and also define
Y7 i={(z,y,dof, —dyf) | (z,y) € M1 x M}

When Yf" is graph of a diffeomorphism ¢ : T*M; — T* M, we call it the
symplectomorphism generated by f and call f the generating function of ¢.

\.

Now Yf" is graph of ¢ : T*M; — T* M, if and only if
(z, 9, 6(2,9)) = (2,9, do f, —dy f)
Locally, in coordinates (z;, ;) on T*M; and (y;, 8;) on T* M, we have
¢(zi,a)) = (¥1,8)) <= aj=dof,Bj = —dyf
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