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Taylor Series

f x  = f a  f ax−a  f a
2!

x−a2 ⋯ f na
n!

x−an ⋯

x = a

f a
f ' a
f ' ' a
f 3 a
⋮

f x 
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Maclaurin Series

f x  = f a  f ax−a  f a
2!

x−a2 ⋯ f na
n!

x−an ⋯

x = 0

f 0 
f ' 0 
f ' ' 0 
f 3 0 
⋮

f x 

f x  = f 0  f 0 x f 0
2!

x2⋯ f n0
n!

xn ⋯
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Power Series Expansion

sin x = x − x3

3!

x5

5!
−
x7

7!
⋯

cos x = 1− x2

2!

x 4

4!
−
x6

6!
⋯

e x = 1 x  x2

2!

x3

3!

x4

4!
⋯

f x  = f 0  f 0 x f 0
2!

x2⋯ f n0
n!

xn ⋯
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The Euler Constant e

d
d x

ax = lim
h0

a xh − ax

h
= a x lim

h0

ah− 1
h

lim
h0

ah− 1
h

= 1 iif a = e

f ' 0 = 1

d
d x
ex = e x

f x  = e x f ' x  = ex f ' ' x  = ex ⋯

lim
h0

eh− e0

h− 0
= 1

e = 2.71828⋯
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Complex Number

i = −1
i2 = −1

i3 = −i

i4 = 1

x  i y = r cosi r sin
= r cosi sin 

x = r cos

y = r sin 

i

−1 1

−i

∗ i∗ i

∗ i∗ i

x  i y





0A DFT Background 8 Young Won Lim
12/24/2010

Complex Power Series

sin x = x − x3

3!

x5

5!
−
x7

7!
⋯

cos x = 1− x2

2!

x 4

4!
−
x6

6!
⋯e x = 1 x  x2

2!

x3

3!

x4

4!
⋯

ei  = 1 i   i2

2!


i 3

3!


i 4

4!


i5

5!
⋯

= 1 i − 2

2!
− i 

3

3!
 4

4!
 i 

5

5!
⋯

= 1− 2

2!
 4

4!
⋯  i  − 3

3!
 5

5!
⋯ 

ei  = cos  i sin
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Euler Series (1)

ei  = cos  i sin

ℜ{ei } = cos

ℑ{ei } = sin

∣ei∣ = cos2  sin2 = 1

arg ei = tan−1sin cos  = 

i

−1 1

−i

∗ i∗ i

∗ i∗ i

cos  i sin



e i/2

e i

e i3/2

e0
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Euler Series (2)

ei  = cos  i sin

ℜ{ei } = cos =
ei  e−i

2

ℑ{ei } = sin =
ei  − e−i 

2 i

e−i  = cos − i sin

cos  i sin



cos  i sin


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DeMoivre’s Theorem

ei  = cos  i sin

ein = cos  i sinn

ei n  = cosn  i sin n

ei1/n = cos  i sin1/n

ei1/n = cos 
n  i sin


n

e i/2

e i e0

e i3/2

e i/2

e i/4

⇒ e i/2  ei/4

= e i5/2  ei5/4

= e i9/2  e i9/4

= e i13/2  e i13/4

n = 1,5,⋯

n = 2,6,⋯

n = 3,7,⋯

n = 4,8,⋯

n = 2 = /2,5/2,⋯

= cos    2kn  i sin    2kn 

e i5/4
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Complex Roots

z = r ei  z1/n = r1 /n ei1/n = nr cos n  i sin 
n 

= nr cos  2k
n  i sin  2kn 

z3 = 1 z4 = 1

e i/2

e i e0

e i3/2

⇒ e2  e2/4

= e4  e4/4

= e6  e6/4

= e8  e8/4

n = 4
e i2/3

e i4/3

e0 ⇒ e2  e2/3

= e4  e4/3

= e6  e6/3

n = 3
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