is a theorem about manifolds

Frobenius theorem
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on a manifold,

Statement in a moment. First,

what question is it addressing?

Theorem. X vector field on manifold M;

for each m0 in M there is a unique y_{x,mo}:
(a,b) ——> M with y__xma(0) = mO,
v om0y (t) = X(y_{x.moy(t)).

Manifold is nicely covered (foliated)

by 1-dimensional submanifolds

(as long as X(m) is never zero).



What about TWO vector fields X and Y?

X(m) and Y(m) define a 2-dimensional

subspace of the tangent space T_m(M) at

eachminM. =~ ¢ ey decd])

Hope: through each m0 in M passes unique 2-

diml submanifold y_{X,Y,mO0} h y
That is, start at mO, follow

'Y_{X,Y,mO}(S ,t)=’y_{Yj(y:{x,m0}(t)} (S) curve defined by X for a
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