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Laplace Transforms of Derivatives:
Lfy0g = sY (s)� y(0); Lfy00g = s2Y (s)� sy(0)� y0(0) where Y (s) = Lfyg
Integrating Factors: y0 = P (x)y = Q(x) has solution y where ye

R
P (x)dx =

R
Q(x)e

R
P (x)dxdx+ C

Taylor Series: f(x) = f(c) + f 0(c)(x� c) + f
00(c)

2!
(x� c)2 + f

000(c)

3!
(x� c)3 + ::: =

1X
n=0

f (n)(c)

n!
(x� c)n

Maclaurin Series: f(x) = f(0) + f 0(0)x+
f 00(0)

2!
x2 +

f 000(0)

3!
x3 + ::: =

1X
n=0

f (n)(0)

n!
xn

Examples:

ex =
1X
n=0

xn

n!
= 1 + x+

x2

2!
+
x3

3!
+ ::: (for all x) sinx =

1X
n=0

(�1)nx2n+1
(2n+ 1)!

= x� x
3

3!
+
x5

5!
� :::

ln(x+ 1) =

1X
n=1

(�1)n�1xn
n

= x� x
2

1
+
x3

3
� ::: cosx =

1X
n=0

(�1)nx2n
(2n)!

= 1� x
2

2!
+
x4

4!
� :::

Fourier Series:

f(x) =
a0
2
+

1X
n=1

�
an cos

n�x

p
+ bn sin

n�x

p

�
for a function de�ned on the interval (�p; p)

where a0 =
1

p

Z p

�p
f(x)dx an =

1

p

Z p

�p
f(x) cos

n�x

p
dx bn =

1

p

Z p

�p
f(x) sin

n�x

p
dx

For any constant function de�ned by f(x) = k :

a0 =
k

p
(b� a) an =

k

n�

�
sin

bn�

p
� sin an�

p

�
bn =

k

n�

�
cos

an�

p
� cos bn�

p

�
Moments: My = �

Z b

a

x [f(x)� g(x)] dx Mx = �

Z b

a

1

2

�
[f(x)]

2 � [g(x)]2
�
dx

Centroids: �x =
My

m
�y =

Mx

m

1


