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1. (20 points) Use mathematical induction to prove the following:
n∑

i=1

i(i+ 1)

2
=

n(n+ 1)(n+ 2)

6

Base Case: n = 1. Then
1∑

i=1

i(i+ 1)

2
=

1(2)

2
= 1, while

n(n+ 1)(n+ 2)

6
=

1(2)(3)

6
=

6

6
= 1 so the

Base Case is verified.

Induction Step: Suppose
n∑

i=1

i(i+ 1)

2
=

n(n+ 1)(n+ 2)

6
and consider

n+1∑

i=1

i(i+ 1)

2
. We must show

that
n+1∑

i=1

i(i+ 1)

2
=

(n+ 1)(n+ 2)(n+ 3)

6

Using the induction hypothesis,
n+1∑

i=1

i(i+ 1)

2
=

n∑

i=1

i(i+ 1)

2
+

(n+ 1)(n+ 2)

2
=

n(n+ 1)(n+ 2)

6
+

(n+ 1)(n+ 2)

2

=
n(n+ 1)(n+ 2)

6
+

3(n+ 1)(n+ 2)

6
=

n(n+ 1)(n+ 2) + 3(n+ 1)(n+ 2)

6
=

(n+ 1)(n+ 2)(n+ 3)

6
.

Where the last step consists of factoring out the common factors (n+1) and (n+2) and regrouping.
2.


