
Calculus I Section 7-8: Summation Notation

Question 6
Prove that for any positive integer n,

n∑
k=1

(
1

k
− 1

k + 1

)
=

n

n+ 1
.
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Calculus I Section 7-8: Summation Notation

Question 6 - Solution
Write out the first few terms of the sum:

n∑
k=1

(
1

k
− 1

k + 1

)
=

(
1− 1

2

)
+

(
1

2
− 1

3

)
+

(
1

3
− 1

4

)
+ · · ·+

(
1

n
− 1

n+ 1

)
.

Notice that consecutive terms cancel:

−1

2
+

1

2
= 0, −1

3
+

1

3
= 0, . . .

After all cancellations, only the first and last terms remain:

1− 1

n+ 1
.

Simplify:
1− 1

n+ 1
=

n

n+ 1
.

n∑
k=1

(
1

k
− 1

k + 1

)
=

n

n+ 1
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