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Application: differential equation
1. Prove the Rolle’ s theorem.
2. Prove the mean value theorem.

3. Using the mean value theorem, prove the following: :

Let I be a compact subset of R. Let ' : I - R be a C! function, that is, /' is continuous
on its domain 1. Then, fis a Lipschitz function, that is, there is a real number M > 0 such
that

R ) )] < Mix - |
for all x,y € I ‘

4. Show the following:
Let S be a metric space, let f, : S = R be continuous functions (n € N), and let
f: S - R. Assume that {f,} converges to funiformly, in other words,

suplfa(t) —ft)] = 0 asn - co.
S

‘Then, fis also continuous.

5. Prove that the following two statements are equivalent:

(1) y'(x) = fix,y(x)) for all x.
¥(x0) = Yo
(2) y(x) =yo+ Iiof(t,y(t) )dt for all x.

6. Prove the main theorem of this section.



