Review Test |

February 20, 2001

- /t/i} Know the definition of the derivative of a function with domain an open
subset of & normed linear space E and range & normed linear space F. Also
be able to apply the definition in case E=F=gl{n).

(2) Know the statements of the inverse and implicit function theorems well
enough to be able to correctly use them.Be able to identify regions on which
equations can be inverted or solved as the case may be. Be able to actually
solve systems of equations for simple cases and to relate the result to what
the theorems tell you.

{3} Know the proofs of the following statements:
(a} The product of two manifelds is a manifold.
(b) Every derivation X, can be written in the form

m i a
Xp_gﬂ (5$ifp}

{c¢) There is a bijection from the set of all equivalence classes of curves on a
manifold onto the set of all derivations on the manifold.
(d) The tangent bundle of 2 manifold has an atlas of adapted charts.

(4) Be able to do simple problems such es the following:
~.{4) Show that an open subset of a manifold has an atlas mduced from the
atlas of the manifold. Here recall that a subset O of a manifold is open iff
each point p € O is contained in a chart domain I/ such that pe U C O.
(b} 2|, is a derivation,
~Ac) The projections M x N — M and M X N — N are smooth mappings
«Ad)} Every chart {U, z} produces a diffecomorphism from U onto z{U/).
\/{e ) The composition of smooth maps is smooth. ] \-/"" .y
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