© »® N = o

10.

11.

12.

13.

14.

15.

ISS — Numerické cviceni / Numerical exercise 3.
Honza Cernocky, FIT VUT Brno, October 24, 2016

Energie, vykon / Energy, power

. Nakreslete signél se spojitym ¢asem / Draw a continuous time signal

(1) = 3 pro/for t e [-1, 1]
WY o jinde/otherwise

. Urcete jeho celkovou energii / Determine its total energy.

. Urcete jeho celkovy stiedni vykon / Determine its total power.

Nakreslete periodicky signdl se spojitym casem s periodou 77 = 3. / Draw a continuous time periodic signal
with period 71 = 3. Jedna perioda je uréena / One period is given as:

2(t) = { 3 pro/for 0 <t<1

—1 pro/for 1 <t<3
Urcete jeho stiedni hodnotu / Determine its mean value.
Urcete energii za jednu periodu / Determine the energy of one period.
Urcete jeho stiedni vykon / Determine its mean power.
Urcete efektivni hodnou / Determine its root-mean-square (RMS) value.

Nakreslete stfedni hodnotu a efektivni hodnotu do obrazku jako stejnosmérné signély a vysvétlete, proc je
mezi nimi rozdil. / Draw the mean value and RMS value to the signal as d.c. signals and explain, why they
are different.

Urcete stiedni vykon signédlu x(¢) = 4 cos(20007t). / Determine mean power of signal z(t) = 4 cos(20007t).

Fourierova fada / Fourier series

Harmonicky signal z(t) = Cy cos(wit + ¢1) ma tyto parametry: / Harmonic signal x(t) = C; cos(wit + ¢1)
has the following parameters: C; = 10, f; = 1 kHz, ¢; = § rad.

Pievedte ho na soucet komplexnich exponencial nasobenych komplexnimi koeficienty pomoci vztahu / Con-

o . . . 1. . . . _ edoqeJo
vert it into a sum of complex exponentials multiplied by complex coefficients using: cos(a) = “—5—.

Napiste jeho koeficienty FR a ukazte, ze plati / Write its coeeficients of FS and show that the following
holds: ¢ = ;.

Nakreslete koefeicienty FR jako moduly a argumenty na spravné kruhové frekvence. / Draw the coefficients
of FS as magnitued and angles at correct angular frequencies.

Redlny periodicky signdl mé koeficienty FR: / A real periodic signal has the following coefficients of FS:
c1 = 463%, C_g = 2777,

Doplite chybéjici koeficienty a zapiste signal pomoci kosinusovek pokud perioda 73 = 1 ms. / Complete
missing coefficients and write the signal as a sum of cosines. The period 77 = 1 ms.

Fourierova fada sledu obdélnikovych impulsti / Fourier series of a se-
quence of rectangular pulses
Nakreslete periodicky signdl / Draw periodic signal

o(t) = 10 pro/for —1ms<t?<1ms
] 0 jinde/otherwise

s periodou / with period T} = 6 ms.
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V nésledujicich piikladech budeme pro vypocet a kresleni koeficientu vyuzivat vzorec / In the following
exercises, we’ll use the following formula for computing and drawing the FS coefficients:

9 . 9
L = Dﬁsmc (2kw1)

Piipravte si pod sebou grafy / Prepare, below each other, graphs w — |cx| a w — arg(ck).
Nakrelete do prvniho z nich teckované funkci sinc (zatim bez hodnot na osdch). / To the first one, draw
function sinc (for the moment, without values on the axes) as a dotted line.

Pickreslete funkei sinc jako komplexni - pievedte ji na modulovou a argumentovou ¢dst. / Re-draw the sinc
function as a complex one - split it into magnitude and angle parts.

Urcete hodnoty vyznamnych bodu na vsech osdch. / Determine the values of important points on all axes.

Uréete, na kterych kruhovych frekvencich budou “sedét” koeficienty FR (ndsobky w;) a dopliite je do obou
obrazku. / Determine, on which frequencies the F'S coefficients will be “’sitting” (multiples of wy) and draw
them.

Urcete a nakreslete koeficienty FR podobného signélu, ale s opaénym znaménkem / Determine and draw FS
coefficients of a similar signal, but with opposite sign:

2(t) = —10 pro/for —1ms <t <1ms
10 jinde/otherwise

s periodou / with period 77 = 6 ms.

Uréete koeficienty FR periodického sledu obdélnikovych impulst, ktery je posunuty oproti predchazejicimu /
Determine FS coefficients of sequence of rectangular pulses, that is shifted in time compared to the previous
one:

2(t) = 10 pro/for —0.5ms <t < 1.5 ms
] 0 jinde/otherwise

s periodou / with period T} = 6 ms.
Vyuzijte pomucky / Make use of formula: y(t) = z(t —7) = cpy = ck,me_ﬂw”.

Nakreslete jejich argumenty v zavislosti na w;. / Draw their angles as function of wy.

Fourierova transformace / Fourier transform

Signél je definovan jako / the signal is defined as: x(t) = 36(t + 4).

Urcete a nakreslete jeho spektralni funkci X (jw). Nezapomerte, Ze je potieba opét kreslit samostatné
modulovou a argumentovou ¢ast. / Determine and draw its spectral function X (jw). Do not forget, that
magnitude and angle parts need to be drawn separately, again.

Obdélnikovy impuls je definovéan / Rectangular impulse is defined as:

() = { 0.001 pro — 1 hodina/hour < ¢ < 1 hodina/hour

0 jinde/otherwise

Urcete a nakreslete jeho spektrélni funkci X (jw). / Determine and draw it spectral function X (jw).
Help: X (jw) = D¥sinc (gw)

Urcete a nakreslete spektralni funkei signdlu, ktery je oproti x(¢) o hodinu predbéhnuty (tedy trva od -2h
do nuly). / Determine and draw it spectral function that is one hour advanced compared to x(t) (i.e. it is
non-zero from -2h until zero). Help: y(t) = 2(t —7) = Y (jw)= X(jw)e 7*7.



