
MACLAURIN SERIES, DIFFERENTIATING AND INTEGRATING POWER SERIES

1. Important Maclaurin Series

(1)
1

1− x
=

∞∑
n=0

xn = 1 + x + x2 + x3 + · · · , where −1 < x < 1.

(2) ex =

∞∑
n=0

xn

n!
= 1 + x +

x2

2!
+

x3

3!
+ · · · , where −∞ < x <∞.

(3) sin(x) =

∞∑
n=0

(−1)nx2n+1

(2n + 1)!
= x− x3

3!
+

x5

5!
− x7

7!
+ · · · , where −∞ < x <∞.

(4) cos(x) =

∞∑
n=0

(−1)nx2n

(2n)!
= 1− x2

2!
+

x4

4!
− x6

6!
+ · · · , where −∞ < x <∞.

(5)
1

1 + x
=

∞∑
n=0

(−1)nxn = 1− x + x2 − x3 + · · · , where −1 < x < 1.

(6)
1

1 + x2
=
∞∑

n=0

(−1)nx2n = 1− x2 + x4 − x6 + · · · , where −1 < x < 1.

(7) tan−1(x) =

∞∑
n=0

(−1)nx2n+1

2n + 1
= x− x3

3
+

x5

5
− x7

7
+ · · · , where −1 ≤ x ≤ 1.

(8) ln(1 + x) =

∞∑
n=0

(−1)nxn+1

n + 1
= x− x2

2
+

x3

3
− x4

4
+ · · · , where −1 < x ≤ 1.

2. Differentiating and Integrating Power Series

Let

f(x) =

∞∑
n=0

cnx
n = c0 + c1x + c2x

2 + c3x
3 · · · .,

for some interval of convergence with R > 0. Then we can differentiate and integrate the power series term
by term (over the interior of the interval of convergence):

(1) f ′(x) = c1 + 2c2x + 3c3x
2 + · · · =

∞∑
n=0

ncnx
n−1.

(2)

∫
f(x)dx = C + c0x +

c1x
2

2
+

c3x
3

3
+ · · · = C +

∞∑
n=0

cnx
n+1

n + 1
.

and the radius of convergence is R for both 1 and 2.

Note: you can do the same for general power series centered at x0.
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