
Answer on Question #42088, Math, Statistics and Probability 

An unbiased coin is tossed twice. The four possible outcomes are equiprobable. If A is the event 

“both head or tail have occurred” and B is the event: “at most one tail is observed”, then find 

P(A), P(B), P(A/B) and P(B/A)? 

Solution: 

Experiment - a set of conditions: 

1) Coin is unbiased

2) Coin is tossed twice

Denote events: head =  1 

   tail =  0 

Elementary events: 𝜔 = (𝑎, 𝑏), 𝑤ℎ𝑒𝑟𝑒 𝑎, 𝑏 ∈ {0,1} −  𝑝𝑒𝑟𝑚𝑢𝑡𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠 

Then space of elementary events: Ω = {𝜔 = (𝑎, 𝑏)} ⇒ |Ω| = 22 = 4 < ∞ 

Take the maximal 𝜎 − 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝔄 = 𝔄𝑚𝑎𝑥  

Then probability ℙ(∙) – classical type. 

𝐴 = {(0,1), (1,0)} ⇒ |𝐴| = 2 ⇒ ℙ(𝐴) =
|𝐴|

|Ω|
=

2

4
=

1

2

𝐵 = {(0,1), (1,0), (0,0)} ⇒ |𝐵| = 3 ⇒ ℙ(𝐵) =
|𝐵|

|Ω|
=

3

4

𝐴 ∩ 𝐵 = {(0,1), (1,0)} ⇒ |𝐴 ∩ 𝐵| = 2 ⇒ ℙ(𝐴 ∩ 𝐵) =
|𝐴 ∩ 𝐵|

|Ω|
=

2

4
=

1

2

ℙ(𝐴/𝐵) =
ℙ(𝐴 ∩ 𝐵)

ℙ(𝐵)
=

1
2
3
4

=
4

6
=

2

3

ℙ(𝐵/𝐴) =
ℙ(𝐴 ∩ 𝐵)

ℙ(𝐴)
=

1
2
1
2

= 1 

Answer: 

1) ℙ(𝐴) =
1

2

2) ℙ(𝐵) =
3

4

3) ℙ(𝐴/𝐵) =
2

3

4) ℙ(𝐵/𝐴) = 1
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