Problem set 7 for 131 A/3 - Fall 2012

Benjamin Antieau

Due 30 November 2012

1. Let f: [0, 1] — R be the function

0 if x is irrational,
J® =1
q

if x = § and p and q are relatively prime.

Prove that either f is or is not Darboux integrable.

2. Let f:[0,1] — R be the function

ify =1
f(x):{n 1fx—n,

0 otherwise.

Prove that either f is or is not Darboux integrable.

3. Suppose that (f,) is a sequence of bounded functions on an interval [a, b] that converges
pointwise to a function f on [a, b]. Determine with proof whether not the Darboux integrability
of each f, implies that f is Darboux integrable.

4. [Ros80, Exercise 32.7].

5. [Ros80, Exercise 32.8].

6. Prove [Ros80, Theorems 33.1 and 33.2] in your own words (it can be the “same” proof though).
7. [Ros80, Exercise 33.7].

8. [Ros80, Exercise 34.11].

9. Define what it should mean for a function f : [a, ) — R to be Darboux integrable.
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