










𝑃𝑃 𝐴𝐴𝑖𝑖 𝐵𝐵 =
𝑃𝑃 𝐵𝐵 𝐴𝐴𝑖𝑖 𝑃𝑃(𝐴𝐴𝑖𝑖)

∑𝑗𝑗=1𝑛𝑛 𝑃𝑃 𝐵𝐵 𝐴𝐴𝑗𝑗 𝑃𝑃(𝐴𝐴𝑗𝑗)

Aká je pravdepodobnosť,
že bol vyslaný symbol Ai ,
ak sme prijali symbol B

Kanálová pravdepodobnosť
vstup/výstup

Apriórna pravdepodobnosť 
symbolu na vstupe

𝑃𝑃 𝐴𝐴1 𝐵𝐵 =
𝑃𝑃 𝐵𝐵 𝐴𝐴1 𝑃𝑃(𝐴𝐴1)

𝑃𝑃 𝐵𝐵 𝐴𝐴1 𝑃𝑃 𝐴𝐴1 + 𝑃𝑃 𝐵𝐵 𝐴𝐴2 𝑃𝑃 𝐴𝐴2

𝑃𝑃 𝐴𝐴2 𝐵𝐵 =
𝑃𝑃 𝐵𝐵 𝐴𝐴2 𝑃𝑃(𝐴𝐴2)

𝑃𝑃 𝐵𝐵 𝐴𝐴1 𝑃𝑃 𝐴𝐴1 + 𝑃𝑃 𝐵𝐵 𝐴𝐴2 𝑃𝑃 𝐴𝐴2

A1 = 0

B = 1

B = 0(0,9)

(0,1)

(0,1)

(0,9)

P( A1 ) = 0,6

P( A2 ) = 0,4 A2 = 1

P 0 0 = 0,9 𝑥𝑥 0,6
0,9𝑥𝑥0,6+0,1𝑥𝑥0,4

= 0,54
0,58

= 0,931

ak: n = 2

In a binary communication system, the symbols 0 and 1 are sent through a channel, but noise can switch 1 to 0 or vice versa with certain probabilities. The error can 
be estimated by Bayes' rule



A digital communication system sends a sequence of 0 and 1, 
each of which are received at the other end of a link. Assume 
that the probability that 0 is received correctly is 0.90 and that 
a 1 is received correctly is 0.90. Alternately, the probability that 
a 0 or 1 is not received correctly is 0.10. The probability that a 0 
is sent is 60% and that a one is sent is 40%. 

a) What is the probability that a received 0 was transmitted as a 0? 
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0(0,9)

(0,1)

(0,1)

(0,9)

(0,6)

(0,4)

P 0 0 = 0,9 𝑥𝑥 0,6
0,9𝑥𝑥0,6+0,1𝑥𝑥0,4

= 0,54
0,58

= 0,931

P 1 1 = 0,9 𝑥𝑥 0,4
0,9𝑥𝑥0,4+0,1𝑥𝑥0,6

= 0,36
0,42

= 0,857

P 1 0 = 0,1 𝑥𝑥 0,4
0,1𝑥𝑥0,4+0,9𝑥𝑥0,6

= 0,04
0,58

= 0,069

P 0 1 = 0,6 𝑥𝑥 0,1
0,6𝑥𝑥0,1+0,4𝑥𝑥0,9

= 0,06
0,42

= 0,143

b) What is the probability that a received 1 was transmitted as a 1? 

c) What is the probability that a received 0 was transmitted as a 1? 

d) What is the probability that a received 1 was transmitted as a 0? 
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0(0,2)

(0,82)

(0,8)

(0,18)

(0,15)

(0,85)

P 0 0 = 0,2 𝑥𝑥 0,15
0,2𝑥𝑥0,15+0,85𝑥𝑥0,82

= 0,041 = 4,1 %

P 1 0 = 0,82 𝑥𝑥 0,85
0,82𝑥𝑥0,85+0,2𝑥𝑥0,15

= 0,958

P 0 1 = 0,8 𝑥𝑥 0,15
0,8𝑥𝑥0,15+0,18𝑥𝑥0,85

= 0,439

P 1 1 = 0,18 𝑥𝑥 0,85
0,18𝑥𝑥0,85+0,15𝑥𝑥0,8

= 0,56



X1

Y0X0

Y1
(0,98)

(0,02)

(0,02)

(0,98)

P( X1 ) = 0,7

BSC is the simplest model for information transmission via a discrete channel (channel is ideal, no amplitude and 
phase distortion, only distortion is due to AWGN):

P(X0 ) = 0,3

P( X1 |Y1 ) = 0,9913

P( X0 |Y1 ) = 0,0087

P( X1 |Y0 ) = 0,0455

P( X0 |Y0 ) = 0,9545

Channel’s error probability pe = 0.02: on average, bit error rate is 2%















r = 𝑁𝑁0
4 𝐸𝐸𝑏𝑏

𝑙𝑙𝑙𝑙𝑙𝑙 1−𝑝𝑝
𝑝𝑝







𝑃𝑃 𝑌𝑌 = 2 = (23)𝑝𝑝2(1 − 𝑝𝑝)3−2=
3!

2! 1!
𝑝𝑝2 1 − 𝑝𝑝 =

3.2.1
2.1

1
4

1
2

=
3
8

Priklad

Vysielajme 3 bitovu kombinaciu nul a jedniciek (1 symbol sa rovna 3 bitom), napr. 000, 100, 110, atd.
Pravdepodobnost vyskytu jednicky pri prenose je p=1/2.
Aka je pravdepodobnost, ze v trojici bitov sa vyskytnu dve jednicku?

Riesenie

Prakticky dokaz

000
001
010
011
100
101
110
111

011

101
110

p=1/8
p=1/8
p=1/8
p=1/8
p=1/8
p=1/8
p=1/8
p=1/8

p=1/8

p=1/8
p=1/8

P=3/8
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