
Discrete Math     Name  ______________________________________ 

Lesson 15.4 – Probability Spaces   

Exercise 2         Period ______________   

 

Probability Assignments 

A probability assignment is a function that assigns to each event Ei a number between 0 and 1.0.  

This number represents the probability that event Ei will occur and is denoted by P(Ei). 

 

Elements of a Probability Space – Given a sample space S = {O1, O2, O3,…, ON} with N outcomes 

Oi for which Ei represents any event associated with the sample space… 

 Each individual outcome Oi is assigned an probability P(Oi)  between 0 and 1.0.  

 The sum of the probabilities of each individual outcome is 
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 Each event Ei is a subset of the sample space S, including the impossible event {  } and the 

certain event S itself.  The probability P(Ei) of an event Ei is the sum of the probabilities of 

individual outcomes P(Oi) that make up the event so that 0 ≤ P(Ei) ≤ 1.0.  Specifically,  

 the impossible event {  } has the probability P({  }) = 0, 

 the certain event S has the probability P(S) = 1.0, and  

 all other events have a probability between 0 and 1.0 (0 < P(Ei) < 1.0).   

 

Example.  Recall that sample space for tossing two coins and observing the outcome of each toss. 

S = {HH, HT, TH, TT} 

The probability assignment for each individual outcome in this sample space is P(Oi) = ¼ = 0.25, 

and the probability of the certain event S is  
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Also recall how we defined the 2
4
 = 16 possible events Ei associated with this sample space.   

The simple events E5 = {HH, HT} E11 = {HH, HT, TH} The certain event 

      E1 = {HH} E6 = {HH, TH} E12 = {HH, HT, TT} E15 = {HH, HT, TH, TT} = S 

      E2 = {HT} E7 = {HH, TT} E13 = {HH, TH, TT}  

      E3 = {TH} E8 = {HT, TH} E14 = {HT, TH, TT} The impossible event 

      E4 = {TT} E9 = {HT, TT}  E16 = {   } 

We can now determine the probabilities P(Ei) of events associated with the sample space S. 

Event (in words)    Event (as a set)   Event Probability     .             

Toss two heads   E1 = {HH}    P(E1) = ¼ = 0.25 

Toss at least one head   E11 = {HH, HT, TH}   P(E11) = ¾ = 0.75 

First toss is a heads   E5 = {HH, HT}   P(E5) = 
2
/4 = 0.50 

Toss no tails    E1 = {HH}    P(E1) = ¼ = 0.25 

Toss exactly one tail   E8 = {HT, TH}   P(E8) = 
2
/4 = 0.50 



1. Consider the sample space S = {O1, O2, O3, O4, O5}.  Suppose P(O1) = 0.22 and P(O2) = 0.24. 

a. If O3, O4 and O5 have the same probabilities, find P(O3).    P(O3) = _____________ 

 

 

b. If O3 has the same probability as O4 and O5 combined, find P(O3).  P(O3) = _____________ 

 

 

c. If O3 has the same probability as O4 and O5 combined, and if P(O5) = 0.1, give the probability 

assignment for this space. 

P(O1) = _______    P(O2) = _______    P(O3) = _______    P(O4) = _______    P(O5) = _______     

 

 

2. Consider the sample space S = {O1, O2, O3, O4}.  Suppose P(O1) + P(O2) = P(O3) + P(O4). 

a. If P(O1) = 0.15, find P(O2).       P(O2) = _____________ 

 

  

b. If P(O1) = 0.15 and P(O3) = 0.22, give the probability assignment for this space.   

P(O1) = _______    P(O2) = _______    P(O3) = _______    P(O4) = _______     

 

3. Seven players (P1, P2, P3, P4, P5, P6 and P7) are entered in a tennis tournament.  According to 

expert handicappers, P2 through P7 have an equal probability of winning, and P1 is twice as likely to 

win as the other six players.  

a. Write out the sample space for the tournament. 

 

b. Give the probability assignment for the probability space defined by the handicapper’s opinion. 

 

    

 

 

 

 

4. The circular spinner shown to the right has a red sector with a 

central angle of 108°, green and yellow sectors with central angles 

of 72°, and blue and white sectors with central angles of 54°. 

a. Write out the sample space for the spinner. 

 

 

b. Give the probability assignment for the probability space defined by the spinner. 
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