18.100C Lecture 22 Summary

Lemma 22.1. If f is Riemann-Stjeltjes integrable on [a,b], then the same holds
for any smaller closed interval. Moreover, for any c € (a,b),

/acfda+/cbfda:/abfda.

Here are two different versions of the Fundamental Theorem of Calculus:

Theorem 22.2. Suppose that f : [a,b] — R is Riemann integrable, and define

F(z) = / £(¢) dt.

Then F' is continuous. Moreover, if f is continuous at some point xg, then F

is differentiable there, and F'(xzo) = f(xo).

Theorem 22.3. Suppose that f : [a,b] — R is differentiable, and f' is Riemann
integrable. Then

b
| F@ids= o) - fa),
Reminder: radius of convergence of a power series.

Lemma 22.4. Suppose that f(z) = 32, axz® has radius of convergence p > 0.
Then f is differentiable at all points x € (—p, p), and its derivative is

[y = agka*?,
k=1

which is a power series with the same radius of convergence p.

Example 22.5. The function f(x) = x + 22/2 + 2®/z + -+, with radius of
convergence 1, satisfies f'(z) =1/(1 — x).



MIT OpenCourseWare
http://ocw.mit.edu

18.100C Real Analysis
Fall 2012

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu/terms
http://ocw.mit.edu



