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Zusammenfassung von voi vowm 1&. April 2013

Schallwahrnehmung: “Intensitat” ist die (geeignet) gemittelte
Leistung |, die durch eine (hier: Schall-)welle pro Flache A ubertragen
wird: | = <P>/A

Das Ohr hat beste Empfindlichkeit fur f=1-2 kHz, reicht von der
Horschwelle Imin= 10-12W/m? bis zur Schmerzgrenze Imax= 1 W/m?

Lautstarke: linearisiertes Mal} fur die ~ logarithmische Empfindung,
b =10 Ig(l/lo); setze lo = Imin -> b in dezibel (dB)

Dopplereffekt bei Schall: fe = fo/ (1-Bs) und fe = fo (1+3¢) bel
Bewegung von _Sender Empfanger
mit Geschwindigkeit 3e,s = ve,s / co relativ zur Schallgeschwindigkeit

Fouriermethoden: eine periodische Funktion f(x)=f(x+21T) kann
durch die Fourierreihe rhiu% t 5

/{f(x) = q, + Z 4y CHhhX + z bn " $tn nx
dargestellt werden n= mei

== - a—



Anwendungen fur Fouriermethoden NUMERICAL

; RECIPES in C

The Art of Sclentific Computing
Second Edition

te o Hent eless w“":"\"

Erinnerung an Vo3 aus dem WS > >

Fourier methods have revolutionized fields of science and engineering, from
radio astronomy to medical 1imaging, from seismology to spectroscopy. In this
chapter, we present some of the basic applications of Fourier and spectral methods
that have made these revolutions possible.

Say the word “Fourier” to a numericist, and the response, as if by Pavlovian
conditioning, will likely be “FFT.” Indeed, the wide application of Fourier methods
must be credited principally to the existence of the fast Fourler transform. Better
mousetraps stand aside: If you speed up any nontrivial algorithm by a factor of a
million or so, the world will beat a path towards finding useful applications for it.
The most direct applications of the FFT are to the convolution or deconvolution of
data (513.1), correlation and autocorrelation (§13.2), optimal filtering (313.3), power
spectrum estimation (§13.4), and the computation of Fourier integrals (513.9).



Here are some other elementary properties of the Fourier transform. (We’ll use
the “<=>"" symbol to indicate transform pairs.) If

h(t) < H(f)

1s such a pair, then other transform pairs are

1
h(at) <= WH (i) “time scaling” (12.0.4)
al  “a
1t
Wh(g) <~ H(bf) “frequency scaling” (12.0.5)
h(t —to) <= H(f) e*™/to “time shifting” (12.0.6)
h(t) e 2™ — H(f — fo) “frequency shifting”  (12.0.7)

With two functions A (%) and ¢(¢), and their corresponding Fourier transforms
H(f)and G(f), we can form two combinations of special interest. The convolution
of the two functions, denoted g * h, is defined by

gxh= /Oo g(FVh(t —7) dr (12.0.8)

—00

Note that g * h is a function in the time domain and that g x h = h * ¢. It turns out
that the function g * A is one member of a simple transform pair

gxh <= G(f)H(f) “Convolution Theorem” (12.0.9)
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Bemerkungen zu Fouriermethoden



Elektrostatik
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