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ISS — Numerické cviceni / Numerical exercise 1.
Honza Cernocky, FIT VUT Brno, September 15, 2017

Komplexni ¢isla / Complex numbers

. Pievedte komplexni ¢islo ze slozkového do exponencidlniho tvaru a zakreslete je do komplexni roviny. /

Convert complex number from composite to exponential form and plot it in the complex plane.

z=1 =33 T=-95 = —6j

. Dtto pro / for
z=1+y r=3+4j r=-4+43j r=-2-2j xr=1—7
Pomucka / Help: arctan% = 0.3, arctan% =027

. Pievedte komplexn{ éfslo z exponenciglniho tvaru do slozkového a zakreslete je do komplexn{ roviny. / Con-

vert complex number from the exponential form to the composite one and plot it in the complex plane.
x = 2e70 r =27 x=2eI7 r=2el%

. Dtto pro / for

T T _ ;37
T =372 z=1le 71 x=+/8e I

. Sectéte komplexni ¢isla vypoctem a graficky v komplexni roviné / Add complex numbers by computation

and graphically in the complex plane.
(2+2j) + (3—4j)

Vynésobte komplexni ¢isla vypoétem, nakreselte vysledek v komplexni komplexni roviné / Multiply complex
numbers by computation, plot the result in the complex plane.
le 7 4677 1773 5¢ 7% 5e Iz

Dalsi cviceni cosinusovek / Further exercises with cosines

Nakreslete cosinusovku pro vzorky n = 0...127. Signdl kreslete jako spojity. / Draw cosine for samples
n =0...127. Draw the signal in as if it was a continuous one.
x1[n] = COS(QW%TL)

. Dtto pro / dtto for

za[n] = cos(2my3gn — 3)

. Vyjédiete vztah x[n]| a x2[n] jako posun v ¢ase. / Express the relation of x;[n] and z2[n] by a time shift.

xa[n] = 21 [Neeennnnn ]

* Nakreslete cosinusovku pro vzorky n = 0...15. Signdl kreslete jako vzorky. / Draw cosine for samples
n =0...15. Draw the signal as samples.
z1[n] = cos(2m Z&n)

* Dtto pro / dtto for
za[n] = cos(2m&n + 3T)

* Vyjddrete vztah x1[n] a x2[n| jako posun v ¢ase. / Express the relation of x1[n] and z2[n] by a time shift.
xo[n] = 21 [Neeeennnnn ]

Komplexni exponencidly / Complex exponentials
Ukazte pribéh funkce f(z) = e/® v komplexni roviné pro z € [0, 27]. / Show function f(x) = €’* in the
complex plane for z € [0, 27].

Nakreslete jeji redlnou slozku R{f(z)} a imagindrni slozku S{f(z)} v zavislosti na z. / Plot its real com-
ponent R{ f(x)} and imaginary component I{f(x)} as functions of z.

1



15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ukazte prubéh signilu a[n] = 2NN komplexni roviné pro vzorky n=0...N —1pro N =16, k=1. /
Show signal in the complex plane a[n] = eI2TN" for samplesn=0...N —1for N =16, k=1.

Nakreslete jeho redlnou slozku R{a[n]} a imagindrni slozku S{a[n|} v zavislosti na n (kreslete jako vzorky)
/ Plot its real component R{a[n|} and imaginary component I{a[n]} as functions of n (plot it as samples).

Ukazte a[n] ve 3D na néjakém objektu nebo se pokuste nakreslit projekci do 2D. / Show a[n] in 3D on some
object or try to plot a 2D projection.

* Opakujte priklady 15, 16 a 17 pro N =8, k =2. / Repeat exercises 15, 16 and 17 for N =8, k= 2.

* Opakujte piiklady 15, 16 a 17 pro N =8, k = 3. / Repeat exercises 15, 16 and 17 for N =8, k= 3.

Komplexni exponencidly nidsobené komplexnim é&islem / Complex expo-
nentials multiplied by complex numbers

V komplexni roviné ukazte a do tabulky nize zapiste hodnoty komplexni exponencisly e’ 2m5N vo s%oikovém
tvaru pro n = 0...7. Pro jednoduchost zapisujte % jako ¢. / Show complex exponential eI?75™ in the
complex plane and fill its values to the table below, in the composite form and for n = 0...7. For simplicity,

: 1
write 7 as q.

V komplexn{ roviné ukazte a zapiste vzorky téze exponencisly nasobené komplexnim ¢islem e/z = j / Show
this same complex exponential mutliplied by complex number e’2 = j in the complex plane and write its
values to the table.

* Dtto pro nasobeni e 7% / Dtto for multiplication by e7%.
n_ Jof[1[2]8]4[5[6]7]

6]‘271%71

ejg ejQWén

eI ej27r§n

3 - , s —ioxl , cv s .
Provedte totéz pro komplexni exponencidlu e 775", zatim ni¢im nendsobenou / Do the same for complex
.y _ioxl C e
exponential e 72"s", no multiplication so far.

V komplexni roviné ukazte a zapiste vzorky téze exponencidly nisobené komplexnim éislem e~/ 7= Jj/
Show this same complex exponential mutliplied by complex number e™72 = —j in the complex plane and
write its values to the table.

* Dtto pro nasobeni e/F / Dtto for multiplication by e/%.

n__ JJof1[2[3[4]5[6[7]

e—jZﬂ%n

e I% eijﬂ%n

eI G e—J2mgn

Zapiste do tabulky hodnoty / Write to the table the values of
ej27r%n _|_e—j27r%n

vyjadiete tento soucet piimo jako funkci n. / Express this sum directly as a function of n.

Dtto pro / dtto for
ejg ejQW%n + e—jg e—j27‘rén

* Dtto pro / dtto for
6_]% 6j27rén + ej% e—j27rén

n [o]1]2[3[4]5]6][7]

o1 o1
6]27r§n+e—j27r§n

T . T T . T
els ej?’ﬂ'gn +eig e—]27r§n

T - T T - T
e J1 e]27r§n 4 el T e—]27r§n




29. * Rozlozte jednu ze ziskanych cosinusovek pomoci vzorce a srovnejte se zadanim. / Decompose one of the

cosinusoids with the following expression and compare to the assignment.
cos(z) = 76“426 i



