
数列 P1500 シグマの計算 組 番 名前
Σの公式� �
1

n∑
k=1

c = nc

2

n∑
k=1

k =
1

2
n(n+ 1)

3

n∑
k=1

k2 =
1

6
n(n+ 1)(2n+ 1)

� �
Σの基本性質� �
1

n∑
k=1

(ak + bk) =

n∑
k=1

ak +

n∑
k=1

bk

2

n∑
k=1

c · ak = c

n∑
k=1

ak

3

n∑
k=m

ak =

n∑
k=1

ak−
m−1∑
k=1

ak 但し、0 < m < n

� �
例 41 次の和を求めよ。

(1)

n∑
k=1

(k2 + 2k)

(2)
n∑

k=1

(k2 + 5)

(3)

n∑
k=1

(k2 − 2k + 3)

問 41 次の和を求めよ。

(1)

n∑
k=1

(k2 + 4k)

(2)

n∑
k=1

(k2 + 1)

(3)

n∑
k=1

(2k2 − k + 3)

例 42 数列 1 ·3, 2 ·5, 3 ·7, · · · , n(2n+1)の和を求めよ。

問 42 次の数列の和を求めよ。

(1) 1 · 3, 2 · 4, 3 · 5, · · · , n(n+ 2)

(2) 12, 32, 52, · · · , (2n− 1)2



*+*+*+*+*+*+*+*+ 【解答】*+*+*+*+*+*+*+*+

例 41

(1)

n∑
k=1

(k2+2k) =

n∑
k=1

k2 + 2

n∑
k=1

k

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

6
+ 2 · n(n+ 1)

2

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

6
+

6n(n+ 1)

6

=
n(n+ 1)

6
{(2n+ 1) + 6}

=
1

6
n(n+ 1)(2n+ 7)

(2)

n∑
k=1

(k2+5) =

n∑
k=1

k2 +

n∑
k=1

5

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

6
+ 5n

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

6
+

30n

6

=
n

6
{(n+ 1)(2n+ 1) + 30}

=
n

6
{(2n2 + 3n+ 1) + 30}

=
1

6
n(2n2 + 3n+ 31)

(3)

n∑
k=1

(k2 − 2k + 3)

=

n∑
k=1

k2 − 2

n∑
k=1

k +

n∑
k=1

3

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

6
− 2 · n(n+ 1)

2
+ 3n

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

6
− 6n(n+ 1)

6
+

18n

6

=
n

6
{(n+ 1)(2n+ 1)− 6(n+ 1) + 18}

=
n

6
{2n2 + 3n+ 1− 6n− 6 + 18}

=
1

6
n(2n2 − 3n+ 13)

問 41

(1)

n∑
k=1

(k2+4k) =

n∑
k=1

k2 + 4

n∑
k=1

k

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

6
+ 4 · n(n+ 1)

2

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

6
+

12n(n+ 1)

6

=
n(n+ 1)

6
{(2n+ 1) + 12}

=
1

6
n(n+ 1)(2n+ 13)

(2)

n∑
k=1

(k2+1) =

n∑
k=1

k2 +

n∑
k=1

1

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

6
+ n

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

6
+

6n

6

=
n

6
{(n+ 1)(2n+ 1) + 6}

=
n

6
{(2n2 + 3n+ 1) + 6}

=
1

6
n(2n2 + 3n+ 7)

(3)

n∑
k=1

(2k2 − k + 3)

= 2

n∑
k=1

k2 −
n∑

k=1

k +

n∑
k=1

3

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

6
− n(n+ 1)

2
+ 3n

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

6
− 3n(n+ 1)

6
+

18n

6

=
n

6
{2(n+ 1)(2n+ 1)− 3(n+ 1) + 18}

=
n

6
{4n2 + 6n+ 2− 3n− 3 + 18}

=
n

6
(4n2 + 3n+ 17)

例 42 数列 1 ·3, 2 ·5, 3 ·7, · · · , n(2n+1)の和を求めよ。
この数列の一般項は,

an = n(2n+ 1) = 2n2 + n

初項から第 n項までの和は、
n∑

k=1

k(2k + 1) =

n∑
k=1

(2k2 + k) = 2
∑

k2 +
∑

k

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

6
+

n(n+ 1)

2

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

6
+

3n(n+ 1)

6

=
n(n+ 1)

6
{2(2n+ 1) + 3}

=
1

6
n(n+ 1)(4n+ 5)

問 42

(1) 1 · 3, 2 · 4, 3 · 5, · · · , n(n+ 2)

n∑
k=1

k(k + 2) =
∑

(k2 + 2k)

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

6
+ 2

n(n+ 1)

2

=
n(n+ 1)

6
(2n+ 1 + 6)

=
1

6
n(n+ 1)(2n+ 7)

(2) 12, 32, 52, · · · , (2n− 1)2

n∑
k=1

(2k − 1)2 =
∑

(4k2 − 4k + 1)

=
4n(n+ 1)(2n+ 1)

6
− 4n(n+ 1)

2
+ n



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

3
− 6n(n+ 1)

3
+

3n

3

=
n

3
{2(n+ 1)(2n+ 1)− 6(n+ 1) + 3}

=
n

3
(4n2 + 6n+ 2− 6n− 6 + 3)

=
n

3
(4n2 − 1)

=
1

3
n(2n− 1)(2n+ 1)


