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Sequence of functions on Rd

Let Mk > 0 be a sequence of real numbers and fk be a sequence of functions on U ⊆ R

x ∈ U ⟹ |fk(x)| ≤ Mk

​ For n ≥ m

n

∑
k=0

fk(x) −
m

∑
k=0

fk(x) =
n

∑
k=m+1

fk(x) ≤
n

∑
k=m+1

Mk∣ ∣ ∣ ∣If

∑
k≥0

Mk < ∞

then for any ϵ > 0 we have a Nϵ such that

n ≥ m > Nϵ ⟸

n

∑
m+1

Mk < ϵ

then this means

n

∑
k=0

fk(x) −
m

∑
k=0

fk(x) ≤
n

∑
k=m+1

Mk < ϵ∣ ∣Therefore the series (fk) is uniformly Cauchy on U , thus it converges uniformly.

(Weierstrass M-test) Let for k ∈ N, fk : U → R be a sequence of functions such

that

x ∈ X, k ∈ N ⟹ |fk(x)| ≤ Mk

and

∑
k≥0

Mk < ∞

Then the series

∑
k≥0

fk

converges absolutely and uniformly on U .
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