
Encontrar la suma:

n∑
k=1

2k + 1

k2(k + 1)2
=

3

12 · 22
+

5

22 · 32
+

7

32 · 42
· · · 2n+ 1

n2(n+ 1)2

Solución Primero notemos que:

1

k2(k + 1)2
=

1

k2
− 1

(k + 1)

En efecto:

1

k2
− 1

(k + 1)2
=

(k + 1)2 − k2

k2(k + 1)2

=
(k2 + 2k + 1)− k2

k2(k + 1)2

=
2k + 1

k2(k + 1)2

Ahora, podemos encontrar la suma:
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=
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1
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− 1

(k + 1)

=
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1
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−
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1

(k + 1)

=

n∑
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1
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−

n∑
i=2

+1
1

i

=

n∑
k=1

1

k2
−

n∑
i=2

+1
1

i

=

n∑
k=1

1

k2
−

n∑
i=2

+1
1

i

=
1

12
+

n∑
k=1

1

k2
−

n∑
i=2

1

i2
− 1

(n+ 1)2

1



En la expresión anterior, las sumas son la misma

= 1− 1

(n+ 1)2

=
(n+ 1)2 − 1

(n+ 1)2

=
(n2 + 2n+ 1− 1

(n+ 1)2

=
(n2 + 2n)

(n+ 1)2

n∑
k=1

2k + 1

k2(k + 1)2
=

n(n+ 2)

(n+ 1)2

2


