ISS numerical exercise 2 — Spectral analysis

Frantisek Grézl, October 2022

Méjme diskrétni signdl o délce N = 8 vzorki / Let us have a discrete signal with N = 8 samples:
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1. Zkonstruujte bdzové vektory odvozené z harmonické funkce cos(z) pro tento signdl / For this signal,

construct basis vectors derived from harmonic function cos(z):
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2. Provedte projekci vektoru z[n] do kosinovych bazovych vektort' / Perform the projection of §gna
z[n] into cosine bases:
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. Zkonstruujte bazové vektory odvozené z harmonické funkce sin(z) pro tento signal / For this signal,
construct basis vectors derived from harmonic function sin{z):
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4. Provedte projekei vektoru z[n] do sinovich bazovich vektors / Perform the projection of signal z[n]

into sine bases: , z
N-1 7
= ‘Z: x[n|bln| _j‘ f Ck [
n==0 0 C{ / 0

=




bo[n] O (o R o

bo[n)z[n] Tz |

by[n] @] % 7 g i s 0 B 55 i

bz ) % = 4 _dﬁg o 0 vl e @408 T RS ) &
W ba(n] @ = =7 | & —7 b

ba[njz[n]| | 7 < g, 3 ///

bs[n] Y R A @ = =

ba[n] i Ve o, 7 an. [ 4 V&) sy 10

3 DT RN

e

17,59 656 (pH ‘ :
141489 fud Leporidbon edal
; 0,5 |— Q2 fﬁd{ |

4 4 0

6. Zkonstruujte bazové vektory odvozené z komplexn{ exponencialy e’ pro tento signdl / For this signal,
construct basis vectors derived from complex exponential e/®:
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7. Provedte projekei vektoru z[n] do bdzovych vektori danych komplexni exponencidlou / Perform the
projection of signal z[n] into bases given by complex exponentials:
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Porovnejte vysledky rozkladu do sin a cos bazi s rozkladem do komplexnich exponencial / Compare

the results with the deco posmon to cosipes and sines. l)
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Zkonstruujte komplexné sdruzené Hazové vektory odvozené z komplexni exponencialy e™7*pro
signal / For this signal, construct basis wctors derivedffro omW gateg) &fx L:Ia.);zyﬂnen—
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Provedte projekei vektoru z[n] do bézovych vektorit danych zépornou komplexni exponencidlou /
Perform the projection of signal z[n| into bases given by these negative complex exponentials:
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Porovnejte vysledky ziskané rozkladem do kladnych exponencisl a do zépornych exponencial / Com-
pare results obtained by prc)]ecmons to p0<;1t1ve and negativé complex exponentials.
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