Formula Sheet TMA4130/35, Matematikk 4N/D, Autumn 2023

Fourier Transform: The Fourier Transform f = F(f) and its inverse f = F }( f ) are

flw)=F(fw) = \/% / : fx)e @ dx  and  f(x) = F()(x) = \/% / : F(0)e* do

Laplace Transform: The Laplace transform F(s) of f(¢), t > 0, reads
L@l =Fo = [ e d
0

Derivative formula: L[ (t)] = s"L[f(t)] - p s"=1 £U=1D(0), where O (1) := f(t).
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Trigonometric identities:
« 2sina cos f = sin(a + f) + sin(a — ) « cos(a+ f) =cosacosf —sinasinf
« 2cosasinf =sin(a + f) — sin(a — f) « sin(a + f) =sina cos f + cosa sin
« 2cosacosf =cos(a — ) +cos(a+f) e 2coshx=e*+e™*

« 2sinasin f = cos(a — f) — cos(a + ) o 2sinhx =e* —e™*



Fourier Series: For a 2L-periodic function f we can write

X

f(x) ~ap+ i a, cos (nLLx) + b, sin (nT)
n=1

with coefficients
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Euler’s formula: e = cos 0 + i sin 0, where € R and i = V—1.

Lagrangian interpolation:
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Numerical integration:
. . b a+b 5
Midpoint rule: | f(x) dx = (b — a)f(T) +O((b - a)®)
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Trapezoidal rule: / f(x)dx = — [f(a)+ f(B)]+O((b-a)’)
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Simpson’s rule: /abf(x) dx = [f(a) + 4f(azi) + f(b)

Numerical differentiation:

Forward/backward: f’(x) =

Flx£h) - f(x)
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Central: f’(x) = +0(h?)

flx+h) —2f(x)+f(x—h)
h2

+O(h?)

Second derivative: f”(x) =

Numerical methods for nonlinear equations:

f(xx)
17 (xx)

Fixed-point method: xg4; = g(xx)

Newton’s method: xp4; = xx —

Order conditions for Runge-Kutta methods
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