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1 Problem

Using induction, show that

n∑
i=1

1

i(i+ 1)
=

n

n+ 1
. (1)

2 Solution

To do this problem by induction, we need to accomplish three things. The first
is to show that a suitable base case works. For my base case, I choose n = 1.
Then

1∑
i=1

1

i(i+ 1)
=

1

1(1 + 1)
=

1

2
=

1

1 + 1
. (2)

That works.
Next, we formulate an inductive hypothesis, which we assume is true. It will

be
k∑

i=1

1

i(i+ 1)
=

k

k + 1
. (3)

Lastly, given the preceding, we need to show that

k+1∑
i=1

1

i(i+ 1)
=

k + 1

k + 2
. (4)
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Thus,

k+1∑
i=1

1

i(i+ 1)
=

k∑
i=1

1

i(i+ 1)
+

1

(k + 1)(k + 2)

=
k

k + 1
+

1

(k + 1)(k + 2)
[using (3)]

=
k(k + 2) + 1

(k + 1)(k + 2)

=
k2 + 2k + 1

(k + 1)(k + 2)

=
(k + 1)2

(k + 1)(k + 2)

=
k + 1

k + 2
, (5)

and thus we have established (4).
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