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Fourier Transform: The Fourier Transform 5̂ = F (5 ) and its inverse 5 = F
��
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Laplace Transform: The Laplace transform � (B) of 5 (C), C � �, reads
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(�), where 5 (�) (C) := 5 (C).
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Trigonometric identities:

• � sinU cos V = sin(U + V) + sin(U � V)

• � cosU sin V = sin(U + V) � sin(U � V)

• � cosU cos V = cos(U � V) + cos(U + V)

• � sinU sin V = cos(U � V) � cos(U + V)

• cos(U + V) = cosU cos V � sinU sin V
• sin(U + V) = sinU cos V + cosU sin V
• � coshG = eG + e�G

• � sinhG = eG � e�G



Fourier Series: For a �!-periodic function 5 we can write

5 (G) ⇠ 0� +
1’
==�

0= cos
⇣
=cG

!

⌘
+ 1= sin

⇣
=cG

!

⌘

with coe�cients

0= =
�
!

π !

�!
5 (G) cos

⇣
=cG

!

⌘
dG , = 2 N 1= =

�
!

π !

�!
5 (G) sin

⇣
=cG

!

⌘
dG , = 2 N

0� =
�
�!

π !

�!
5 (G) dG .

Euler’s formula: e8\ = cos\ + 8 sin\ , where \ 2 R and 8 =
p
��.

Lagrangian interpolation:
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Numerical integration:

Midpoint rule:
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Numerical di�erentiation:

Forward/backward: 5 0(G) = 5 (G ± ⌘) � 5 (G)
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Central: 5 0(G) = 5 (G + ⌘) � 5 (G � ⌘)
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Second derivative: 5 00(G) = 5 (G + ⌘) � �5 (G) + 5 (G � ⌘)
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Numerical methods for nonlinear equations:

Newton’s method: G:+� = G: �
5 (G: )

5
0(G: )

Fixed-point method: G:+� = 6(G: )

Order conditions for Runge-Kutta methods
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