The Bright Side of Mathematics — Real Analysis

Exercise 1. Non-Riemann integrable function

Consider the function

x ifreqQ

f:[0,1] = R, xv—>{0 ifzcR\O.

Show that f is not Riemann integrable.

Exercise 2. Integrability of monotonic functions

Let f : [a,b] = R be monotonically increasing. That means that x,y € [a,b], <y
implies f(x) < f(y). Show that f € R([a,b]).

Exercise 3. Riemann integrable function

Let’s define the function

% if x € Q withz =L and ged(p, q) =1,

f:[0,1] —» R, xr—>{0 ifz R\ O.

Show that f is Riemann integrable and that

/Olf(:c)d:czo.

Hint: Choose suitable partitions to calculate the upper sum and lower sum.
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