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Signals

Sinusoidal  f(t) = Asin(2w(wt — ¢)) for t € [0, 2]
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Signals

Sinc-function  sinc (t) :=

sSat o if ¢ £
1 if t =0




Signals

Chirp signal
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Sampling

Original CT signal




Sampling

Original CT signal
DT signal sampled with 50 Hz
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Sampling

Original CT signal
DT signal sampled with 32 Hz
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Sampling

Original CT signal
DT signal sampled with 16 Hz
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Sampling

Original CT signal
DT signal sampled with 10 Hz
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Signals
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Fourier Transform

Signal space L3(R) L3([0,1]) 02(Z)
Inner product flo)y= [ f(t)g(t)dt flay= | f(t)g(t)dt (flg) = X z(n)y(n)
teER t£[0,1] nel
. 1 _ 1 1
Norm fla = (1N} Ifl2 = (f1)? 2] = (x]z)}
= L*(R) := L*([0,1]) := L*(Z) :=
ofinitio
chuition {f:R=C||fla<oo} [{£:[0,]=C|Ifl2 <o} [{f:Z—C]le]2< )}
Elementary R_—C [0,1] —C 7 C
fl‘[.‘(lll(‘l](‘}' 2miwt 2wikt 2miwn
function t—e it —e n—e
i S weR keZ w € [0,1]
parameter
Fourier _ p2miwt _ . p2mikt o\ . p2miwn g
representation Q) ;.—_[R ‘ d 1@t) = ng(k 2 -€[£.1] N -
f:R—=C f:Zz-cC #:[0,1] — C
Fourier _r 2miwt SN T mikt g ar N o, —2miwn
transform flw) _:-l_la f(t) dt | f(k) = ?EE!J , f(t)e P(w) = 'gzi[”)i
co = f(w) cr = f(k) e = #(w)




Fourier Transform
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Fourier Transform
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Fourier Transform

Gaussian function f(t) = (27) 27
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Fourier Transform

Box function
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Fourier Transform
Box function (translated)
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Fourier Transform

Box function (translated)
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Fourier Transform
Dirac sequence
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Discrete Fourier Transform (DFT)
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Discrete Fourier Transform (DFT)

v(k) = f(Tk),
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1], & = DFTx(v)
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Fast Fourier Transform (FFT)

N =2M
( o \
U2
(&)} .
DFTy- (o N L %{IM | JAN Y, DFT | (r] ‘ UN_2
: 2 \ idy [ —Ax 0 |[DFTy vy
UN-1 U3
\ ov-1 )
idy = diag (1,1, ..., 1)

: . M—1
Ay =diag (1, Qn, ..., Qy )




