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Group Activity 2 
 We define the event T0 = "a 0 is transmitted", and event R0 = "a 0 is received." Then let T1 = 
"a 1 is transmitted", and event T1 = "a 1 is received.  
Then the events of interest in parts a), b) and c), respectively, are R0, [T1 | R1], [T1 | R0].   
An error in the transmitted signal is the union of two disjoint events [T1 ∩ R0] and [T0 ∩ R1].  
 
From the problem, we have: P(R0 | T0) = 0.9, and P(R1 | T1) = 0.85, and P(T0) = 0.45. From 
these we get: 

P(R1 | T0) = P(R0 | T0) = 1 - P(R0 | T0) = 0.1 
P(R0 | T1) = P(R1 | T1) = 1 - P(R1 | T1) = 0.15 

P(T1)  = 1 - P(T0) = 0.55 
 
Now from the theorem of total probability: 

P(R0) = P(R0 | T0). P(T0) + P(R0 | T1). P(T1) 
= (0.9) × (0.45) + (0.15) × (0.55) = 0.4875 

 
P(R1) = P(R1 | T0). P(T0) + P(R1 | T1). P(T1) 

= (0.1) × (0.45) + (0.85) × (0.55) = 0.5125 
 

P(T1 | R1) = P(R1 | T1) P(T1) / P(R1) = (0.85) × (0.55) / 0.5125 = 0.9121 
P(T0 | R0) = P(R0 | T0) P(T0) / P(R0) = (0.9) × (0.45) / 0.4875 = 0.8307 

P(T1 | R0) = 1 - P(T0 | R0) = 0.1692 
 P(T0 | R1) = 1 - P(T1 | R1) = 0.0879 

 
So we have:  
 
a) Probability that a 0 is received:  P(R0) = 0.4875 
b) Probability that a 1 was transmitted, given that a 1 was received:  P(T1 | R1) = 0.9121 
c) Probability that a 1 was transmitted, given that a 0 was received:  P(T1 | R0) = 0.1692 
d) Probability of an error.  

P(Error) = P[T1 ∩ R0] + P[T0 ∩ R1] 
= P(T1 | R0) . P(R0) + P(T0 | R1) . P(R1) 
= P(R1 | T0) . P(T0) + P(R0 | T1) . P(T1)  
= (0.1) × (0.45) + (0.15) × (0.55) = 0.1275 

 


