
1. Formulas for Exam 2

Taylor series expansion centered at x = a:

f(x) =
∞

∑

n=0

f (n)(a)

n!
(x − a)n |x − a| < R

= f(a)+
f ′(a)

1!
(x−a)+

f ′′(a)

2!
(x−a)2+

f ′′′(a)

3!
(x−a)3+

f (4)(a)

4!
(x−a)4+· · ·

Maclaurin series expansion (special case of Taylor series with a = 0):

f(x) =
∞

∑

n=0

f (n)(0)

n!
xn |x − a| < R

= f(0) +
f ′(0)

1!
x +

f ′′(0)

2!
x2 +

f ′′′(0)

3!
x3 +

f (4)(0)

4!
x4 + · · ·

Binomial series: If k is any real number and |x| < 1,

(1 + x)k =
∞

∑

n=0

(

k

n

)

xn

= 1+kx+
k(k − 1)

2!
x2+

k(k − 1)(k − 2)

3!
x3+

k(k − 1)(k − 2)(k − 3)

4!
x4+· · ·

Maclaurin series expansion for ex

ex =
∞

∑

n=0

1

n!
xn x ∈ (−∞,∞)

= 1 + x +
x2

2!
+

x3

3!
+

x4

4!
+ · · ·

1


