CHAPTER 7.2.






Handout #7-2.

Operations on Sets: Union, Intersection, Compliment

Event E = subset of the sample space S

Let E and F be arbitrary sets.

1. The Intersection of sets E and F is a set of elements, 

that belong to E and F:

E ∩ F = {a:  a    E and a    F}

2. The Union of sets E and F is a set of elements, 

that belong to E or F:

E U F = {a:  a    E or a    F}

3. The Compliment of E is a set of elements E’ that do not belong to E.

E’ = {a:  a      E }

Look at Venn diagrams:

Intersection: only elements that are in both sets E and F (intersection area).

Union: elements that are either in set E or F, that includes intersection area.

Compliment: elements that are NOT in event E.

Example 7.2.1. Rolling a die. 

a) Find the probability of getting number that is odd and divisible by 3.

b) Find the probability of getting number that is odd or divisible by 3.
Sample space S consists of 6 elements:

S = {1, 2, 3, 4, 5, 6}

Consider 2 subsets of this set - ‘odd numbered’ and ‘divisible by 3’:

E = {1, 3, 5}

and  
F = {3, 6}

a) We see that one element ‘3’ belongs to both E and F (Intersection):

E ∩ F = {3}


n(E ∩ F)
 1

P(E ∩ F) =  -----------  =  ----



  n(S)

 6

b) We need to find Union of subsets E and F:

E U F = {1, 3, 5, 6}


n(E U F)
 4

P(E U F) =  -----------  =  ---- = 2/3



  n(S)

 6

P(E’) = 1 – P(E)

4. Inclusion-Exclusion Principle

n(E U F) = n(E) + n(F) - n(E ∩ F)


n(E U F)
  n(E)      n(F)     n(E ∩ F)

P(E U F) =  ------------  =  -----  +  ------ -  ----------- = P(E) + P(F) – P(E ∩ F)



   n(S)

  n(S)
     n(S)
n(S)

If P(E ∩ F) = 0, that is E and F do not have common elements,

P(E U F ) = P(E) + P(F) ( mutually exclusive events
Example 7.2.2. A survey asked 100 people what they like to drink. It revealed that 40 like coke, 25 prefer pepsi and 5 like both coke and pepsi.

How many of those surveyed like

a) coke or pepsi?

b) coke but don’t like pepsi?

c) pepsi but don’t like coke?

Find the corresponding probabilities and draw Venn diagram.

 Let’s name a set of coffee-people C and a set of pepsi-people P.

People who like both  pepsi and coke, belong to Intersection P ∩ C:

n (P ∩ C) = 5

a) Find # of people who like pepsi or coke using formula for Union of events:

n(P U C) = n(P) + n(C) - n(P ∩ C) =  25 + 40 – 5 = 60

b)  n(C) - n(P ∩ C) = 25 – 5 = 20 people like coke but don’t like pepsi

c)  n(P) - n(P ∩ C) = 40 – 5 = 35 people like pepsi but don’t like coke

To find the probabilities, divide the resulting ## of people by total 100:

a) P(P U C) = 60/100 = 0.6

c) 20/100 = 0.2

d) c) 35/100 = 0.35
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