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We surveyed 40 people about what sports teams they follow.  17 follow at least the Orioles.  21 follow 
at least the Ravens.  4 follow at least both the Orioles and WIzards.  32 follow either the Ravens or 
Orioles.  12 follow at least both the Ravens and Wizards.  3 follow the Orioles and Ravens but not the 
Wizards.  4 follow none of the three teams.  How many follow only the Wizards?

To solve the problem, we can use the principle of inclusion-exclusion (PIE) to count the number of 
people who follow only the Wizards.
Let's define the following sets:

A = people who follow at least the Orioles•
B = people who follow at least the Ravens•
C = people who follow at least the Wizards•
Using the given information, we can create a Venn diagram to represent the relationships between 
these sets:

cssCopy code

------------------- | C | ------------------- / \ / \ / \ / \ / \ / \ / \ / \ / A\ / B\ / \ / \ ------------------- ------------------- | 
A∩ B∩ C | | (A∩ B) - C | ------------------- ------------------- | (A∩ C) - B| | (B∩ C) - A| ------------------- -------------------
| (B∩ C) - A| | (A∪ B∪ C)' | ------------------- ------------------- | (A∩ B) - C | | | ------------------- | (empty) 
| -------------------
From the diagram, we can see that:

A = (A ∩ B ∩ C) + (A ∩ B) + (A ∩ C) + (A ∩ !B ∩ !C)•
B = (A ∩ B ∩ C) + (A ∩ B) + (B ∩ C) + (!A ∩ B ∩ !C)•
C = (A ∩ B ∩ C) + (A ∩ C) + (B ∩ C) + (!A ∩ !B ∩ C)•
(A ∪ B ∪ C) = A + B + C - (A ∩ B) - (A ∩ C) - (B ∩ C) + (A ∩ B ∩ C)•
(A ∪ B ∪ C)' = number of people who do not follow any of the three teams•
We are given the values of A, B, C, (A ∪ B ∪ C)', and we can find (A ∩ B ∩ C) as well:
A = 17•
B = 21•
C = ?•
(A ∪ B ∪ C)' = 4•
(A ∩ B ∩ C) = 3•
To find C, we can use the equation for B:
B = (A ∩ B ∩ C) + (A ∩ B) + (B ∩ C) + (!A ∩ B ∩ !C)
Substituting the values we know:
21 = 3 + (A ∩ B) + (B ∩ C) + (!A ∩ B ∩ !C)
We don't know (A ∩ B) or (!A ∩ B ∩ !C), but we can use the fact that (A ∪ B ∪ C) = 32 to eliminate them:
(A ∪ B ∪ C) = A + B + C - (A ∩ B) - (A ∩ C) - (B ∩ C) + (A ∩ B ∩ C)
32 = 17 + 21 + C - (A ∩ B) - (A ∩ !B ∩ !C) - (B ∩ C) + 3
Simplifying and rearranging:
(A

go on
Continuing from the previous message:
32 = 41 + C - (A ∩ B) - (B ∩ C)
(A ∩ B) + (B ∩ C) = 9
We can use this equation to eliminate (A ∩ B) from the equation for B:
21 = 3 + (A ∩ B) + (B ∩ C) + (!A ∩ B ∩ !C) 21 = 3 + 9 + (!A ∩ B ∩ !C) (!A ∩ B ∩ !C) = 9
Now we can use the equation for A to eliminate (A ∩ !B ∩ !C):
A = 17 = (A ∩ B ∩ C) + (A ∩ B) + (A ∩ C) + (A ∩ !B ∩ !C) 17 = 3 + (A ∩ B) + (A ∩ C) + 0 (A ∩ B) + (A ∩ C) = 14
Substituting these values back into the equation for (A ∪ B ∪ C):
32 = 17 + 21 + C - (A ∩ B) - (A ∩ C) - (B ∩ C) + (A ∩ B ∩ C) 32 = 38 + C - 9 - 14 - (B ∩ C) + 3 (B ∩ C) = 6
Finally, we can use the equation for C to find the number of people who follow only the Wizards:
C = (A ∩ B ∩ C) + (A ∩ C) + (B ∩ C) + (!A ∩ !B ∩ C) C = 3 + 14 + 6 + 4 = 27
Therefore, 27 people follow only the Wizards.
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Combinations
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Taste the Rainbow
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