
Two Probems on m-integrals

(1) Suppose that f and g are m-integrable on E = [a, b]. Show that if f (x) ≤ g(x) for all
x ∈ E, then

∫
E

f dm ≤
∫

E
g dm.

(2) Let f be m-integrable on E = [a, b]. Show that

∫

E

f dm = sup
ϕ≤f

∫

E

ϕ dm.

NOTE: “supϕ≤f” means ϕ(x) ≤ f(x) for all x ∈ E and that ϕ is a simple function.

HINTS: (a) Show that for every partition P of E there is a simple function ϕP such that
L(P) =

∫
E

ϕP dm. What can you conclude? (b) Show that for any simple function ϕ such
that ϕ(x) ≤ f(x) for all x ∈ E there is a partition Pϕ of E such that

∫
E

ϕ dm ≤ L(Pϕ).
What can you conclude?
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