
Riešenie:

𝐸𝑏 =
1

2
𝐴2 𝑇𝑏

𝑇𝑏 =
1

𝑅

𝐸𝑏 =
𝐴2

2 𝑅

𝐸𝑏
𝑁𝑜

=
𝐴2

2 𝑅 𝑁𝑜

𝐸𝑏
𝑁𝑜

=
𝐴2

2 𝑅 𝑁𝑜
=

10−6 2

2 2 106 2 10−20
= 0,125 102 = 12,5 = 3,5355

𝑃𝑏𝑒−_𝐹𝑆𝐾 = 𝑄
𝐸𝑏
𝑁𝑜

= 𝑄 3,5355 = 0.00019262



Riešenie:
Ak P je priemerna hodnota vykonu nosnej na vstupe prijmaca, potom 𝐸𝑏 = 𝑃 𝑇𝑏

𝑇𝑏 =
1

𝑅

𝐸𝑏
𝑁𝑜

=
𝑃

𝑁𝑜 𝑅

𝑃𝑏𝑒−𝑃𝑆𝐾 = 𝑄
2 𝐸𝑏
𝑁𝑜

= 10−4

2 𝐸𝑏
𝑁𝑜

= 3,7
2 𝐸𝑏
𝑁𝑜

= 13,69

𝐸𝑏
𝑁𝑜

= 6,845 =
𝑃

𝑁𝑜 𝑅
𝑃 = 6,845 𝑁𝑜 𝑅 = 6,845 2 10−12 106 = 13,69 10−6 W



Riešenie:
R = 9600 bit/s
B = 4000 Hz

𝑅

𝐵
= 2,4

𝑏𝑖𝑡

𝑠
/𝐻 Typ bude MPSK alebo MQAM, nie MFSK

𝑃𝑟

𝑁𝑜
=

𝐸𝑏

𝑁𝑜
𝑅 ak všetko máme v dB, teda

𝐸𝑏

𝑁𝑜
=

𝑃𝑟

𝑁𝑜
− 10 log𝑅 = 53 − 10 log 9600 = 13,2 𝑑𝐵

Z obrázkov Ulohy345 alebo z knihy Theory of Telecommunications Networks Tabulka 7.1 str. 159 
máme že týp modulacie je 8-PSK



Riešenie:
R = 9600 bit/s
B = 45000 Hz

𝑅

𝐵
= 0,213

𝑏𝑖𝑡

𝑠
/𝐻 Typ bude MFSK

𝑃𝑟

𝑁𝑜
=

𝐸𝑏

𝑁𝑜
𝑅 ak všetko máme v dB, teda

𝐸𝑏

𝑁𝑜
=

𝑃𝑟

𝑁𝑜
− 10 log𝑅 = 48 − 10 log 9600 = 8,2 𝑑𝐵

Z obrázkov Ulohy345 alebo z knihy Theory of Telecommunications Networks Tabulka 7.1 str. 159 
máme že týp modulacie je 16-FSK



Riešenie:
a) Postupnosť bitov(nul a jedniček) = 1 1 0 1 0 0 1 0

b) 𝑅𝑏 =
1

𝑇𝑏
=

1

10/4
=

1

2,5 𝑚𝑠
=

1

2,5 10−3
= 0,4 103 𝑏𝑖𝑡/𝑠𝑒𝑐

c) 𝐵 = 2 𝑅𝑏 = 0,8 𝑘𝐻𝑧



Riešenie:
a) 4 fazy, 4 amplitudy b) 8 faz, 2 amplitudy



Riešenie:
a) 𝐵𝑊 = 2(∆𝑓 + 𝑅𝑏)
𝐵𝑊 = 2 200 103 + 100 103 = 600 𝑘𝐻𝑧

b) 𝐵𝑊 =
2 𝑅𝑏

𝑘
= 𝑘 = 1 =

2 100 103

1
= 200 𝑘𝐻𝑧

c) 𝐵𝑊 =
2 𝑅𝑏

𝑘
= 𝑘 = 2 =

2 100 103

2
= 100 𝑘𝐻𝑧

d) 𝐵𝑊 =
2 𝑅𝑏

𝑘
= 𝑘 = 4 =

2 100 103

4
= 50 𝑘𝐻𝑧

e) 𝐵𝑊 =
2 𝑅𝑏

𝑘
= 𝑘 = 4 =

2 100 103

4
= 50 𝑘𝐻𝑧

f) 𝐵𝑊 =
2 𝑅𝑏

𝑘
= 𝑘 = 9 =

2 100 103

9
= 22,22 𝑘𝐻𝑧



Riešenie:

a) 𝐵𝑊 = 𝑓𝑚𝑎𝑟𝑘 − 𝑓𝑠𝑝𝑎𝑐𝑒 + 𝑅𝑏 → 𝑅𝑏 =
𝐵𝑊−(𝑓𝑚𝑎𝑟𝑘−𝑓𝑠𝑝𝑎𝑐𝑒)

2

𝑅𝑏 =
𝐵𝑊 − (𝑓𝑚𝑎𝑟𝑘−𝑓𝑠𝑝𝑎𝑐𝑒)

2
=

100 103 − (1,27 − 1,23)106

2
=

100 103 − 40 103

2
= 30 𝑘𝑏𝑝𝑠

b) 𝑅𝑚𝑎𝑥 =
𝐵𝑊 log2𝑀

2
=

𝐵𝑊 𝑘

2
=

100 103

2
= 50 𝑘𝑏𝑝𝑠

c) 𝑅𝑚𝑎𝑥 =
𝐵𝑊 log2𝑀

2
=

𝐵𝑊 𝑘

2
=

100 103

2
= 50 𝑘𝑏𝑝𝑠

d)𝑅𝑚𝑎𝑥 =
𝐵𝑊 log2𝑀

2
=

𝐵𝑊 𝑘

2
=

100 103 3

2
= 150 𝑘𝑏𝑝𝑠

e)𝑅𝑚𝑎𝑥 =
𝐵𝑊 log2𝑀

2
=

𝐵𝑊 𝑘

2
=

100 103 5

2
= 250 𝑘𝑏𝑝𝑠

f)𝑅𝑚𝑎𝑥 =
𝐵𝑊 log2𝑀

2
=

𝐵𝑊 𝑘

2
=

100 103 8

2
= 400 𝑘𝑏𝑝𝑠


