
ISS – Numerické cvičeńı / Numerical exercise 1.
Honza Černocký, FIT VUT Brno, September 15, 2017

Komplexńı č́ısla / Complex numbers

1. Převeďte komplexńı č́ıslo ze složkového do exponenciálńıho tvaru a zakreslete je do komplexńı roviny. /
Convert complex number from composite to exponential form and plot it in the complex plane.
x = 1 x = 3j x = −5 x = −6j

2. Dtto pro / for
x = 1 + j x = 3 + 4j x = −4 + 3j x = −2− 2j x = 1− j
Pomůcka / Help: arctan 4

3 = 0.3π, arctan 3
4 = 0.2π

3. Převeďte komplexńı č́ıslo z exponenciálńıho tvaru do složkového a zakreslete je do komplexńı roviny. / Con-
vert complex number from the exponential form to the composite one and plot it in the complex plane.
x = 2ej0 x = 2ejπ x = 2e−jπ x = 2ej

π
2

4. Dtto pro / for

x = 3e−j
π
2 x = 1e−j

π
4 x =

√
8e−j

3π
4

5. Sečtěte komplexńı č́ısla výpočtem a graficky v komplexńı rovině / Add complex numbers by computation
and graphically in the complex plane.
(2 + 2j) + (3− 4j)

6. Vynásobte komplexńı č́ısla výpočtem, nakreselte výsledek v komplexńı komplexńı rovině / Multiply complex
numbers by computation, plot the result in the complex plane.
1 e−j

π
4 4ej

π
2 1e−j

π
2 5e−j

π
2 5e−j

π
2

Daľśı cvičeńı cosinusovek / Further exercises with cosines

7. Nakreslete cosinusovku pro vzorky n = 0 . . . 127. Signál kreslete jako spojitý. / Draw cosine for samples
n = 0 . . . 127. Draw the signal in as if it was a continuous one.
x1[n] = cos(2π 4

128n)

8. Dtto pro / dtto for
x2[n] = cos(2π 4

128n−
π
2 )

9. Vyjádřete vztah x1[n] a x2[n] jako posun v čase. / Express the relation of x1[n] and x2[n] by a time shift.
x2[n] = x1[n............]

10. * Nakreslete cosinusovku pro vzorky n = 0 . . . 15. Signál kreslete jako vzorky. / Draw cosine for samples
n = 0 . . . 15. Draw the signal as samples.
x1[n] = cos(2π 2

16n)

11. * Dtto pro / dtto for
x2[n] = cos(2π 2

16n+ 3π
4 )

12. * Vyjádřete vztah x1[n] a x2[n] jako posun v čase. / Express the relation of x1[n] and x2[n] by a time shift.
x2[n] = x1[n............]

Komplexńı exponenciály / Complex exponentials

13. Ukažte pr̊uběh funkce f(x) = ejx v komplexńı rovině pro x ∈ [0, 2π]. / Show function f(x) = ejx in the
complex plane for x ∈ [0, 2π].

14. Nakreslete jej́ı reálnou složku <{f(x)} a imaginárńı složku ={f(x)} v závislosti na x. / Plot its real com-
ponent <{f(x)} and imaginary component ={f(x)} as functions of x.
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15. Ukažte pr̊uběh signálu a[n] = ej2π
k
N
n v komplexńı rovině pro vzorky n = 0 . . . N − 1 pro N = 16, k = 1. /

Show signal in the complex plane a[n] = ej2π
k
N
n for samples n = 0 . . . N − 1 for N = 16, k = 1.

16. Nakreslete jeho reálnou složku <{a[n]} a imaginárńı složku ={a[n]} v závislosti na n (kreslete jako vzorky)
/ Plot its real component <{a[n]} and imaginary component ={a[n]} as functions of n (plot it as samples).

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

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

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

Komplexńı exponenciály násobené komplexńım č́ıslem / Complex expo-
nentials multiplied by complex numbers

20. V komplexńı rovině ukažte a do tabulky ńıže zapǐste hodnoty komplexńı exponenciály ej2π
1
8
n ve složkovém

tvaru pro n = 0 . . . 7. Pro jednoduchost zapisujte 1√
2

jako q. / Show complex exponential ej2π
1
8
n in the

complex plane and fill its values to the table below, in the composite form and for n = 0 . . . 7. For simplicity,
write 1√

2
as q.

21. V komplexńı rovině ukažte a zapǐste vzorky téže exponenciály násobené komplexńım č́ıslem ej
π
2 = j / Show

this same complex exponential mutliplied by complex number ej
π
2 = j in the complex plane and write its

values to the table.

22. * Dtto pro násobeńı e−j
π
4 / Dtto for multiplication by e−j

π
4 .

n 0 1 2 3 4 5 6 7

ej2π
1
8
n

ej
π
2 ej2π

1
8
n

e−j
π
4 ej2π

1
8
n

23. Proveďte totéž pro komplexńı exponenciálu e−j2π
1
8
n, zat́ım nič́ım nenásobenou / Do the same for complex

exponential e−j2π
1
8
n, no multiplication so far.

24. V komplexńı rovině ukažte a zapǐste vzorky téže exponenciály násobené komplexńım č́ıslem e−j
π
2 = −j /

Show this same complex exponential mutliplied by complex number e−j
π
2 = −j in the complex plane and

write its values to the table.

25. * Dtto pro násobeńı ej
π
4 / Dtto for multiplication by ej

π
4 .

n 0 1 2 3 4 5 6 7

e−j2π
1
8
n

e−j
π
2 e−j2π

1
8
n

ej
π
4 e−j2π

1
8
n

26. Zapǐste do tabulky hodnoty / Write to the table the values of

ej2π
1
8
n + e−j2π

1
8
n

vyjádřete tento součet př́ımo jako funkci n. / Express this sum directly as a function of n.

27. Dtto pro / dtto for

ej
π
2 ej2π

1
8
n + e−j

π
2 e−j2π

1
8
n

28. * Dtto pro / dtto for

e−j
π
4 ej2π

1
8
n + ej

π
4 e−j2π

1
8
n

n 0 1 2 3 4 5 6 7

ej2π
1
8
n + e−j2π

1
8
n

ej
π
2 ej2π

1
8
n + e−j

π
2 e−j2π

1
8
n

e−j
π
4 ej2π

1
8
n + ej

π
4 e−j2π

1
8
n
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29. * Rozložte jednu ze źıskaných cosinusovek pomoćı vzorce a srovnejte se zadáńım. / Decompose one of the
cosinusoids with the following expression and compare to the assignment.
cos(x) = ejx+e−jx
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