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Total number of points: 130 + 5 points extra credit
(No more extra credit for typing, or uploading in Canvas....)

Exercise 1 (10 points)

Give a direct proof, an indirect proof, and a proof by contradiction of the statement “if n is even,
then n + 9 is odd.”

Exercise 2 (10 points)

Let A = {2, 4, 6} (set of all even numbers less than 8) and B = {3, 6} (set of all multiples of 3 less
than 8). Define P(A

⋂
B), P(B), and P(A

⋃
B), where P(C) indicates the power set of the set C.

Exercise 3 (40 points: 10 points for each part)

Let A, B, and C be three sets in a universe U . Show the following identities:

a)
(

(A−B)
⋂
B
)
−B = B

b) B −
(
B −A

)
= B

⋂
A

c) (A−B)− (A− C) = A
⋂
C −B

d) (A−B) = (A−B)− (B − C)

Exercise 4 (20 points: 10 points for each part)

Let A, and B be two sets in a universe U . Using set identities (no truth table or membership
table!), show the following implications:

a) if A
⋃

B = B, then
(
B −A

)⋂
(B
⋃
A) = B.

b) if A
⋂
B = A, then A

⋃
B = B
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Exercise 5 (20 points: 10 points for each part)

Let A, and B be two sets in a universe U . The symmetric difference of A and B, denoted A⊕B, is
the set containing those elements in either A or B, but not in both A and B. This definition can
be rewritten as: A⊕B = (A−B)

⋃
(B −A). Show that:

a) A⊕B =
(
A
⋂
B
)⋃ (

A
⋂

B
)

b) A⊕B = (A
⋃
B)− (A

⋂
B)

Exercise 6 (10 points)

Let A, and B be two sets in a universe U . Show that |A
⋃
B| = |U| − |A| − |B|+ |A

⋃
B|.

Exercise 7 (20 points: 10 points for each part)

a) Let A, B, and C be three sets in a universe U . Show that |A
⋃

B
⋃
C| = |A| + |B| + |C| −

|A
⋂
B| − |A

⋂
C| − |B

⋂
C|+ |A

⋂
B
⋂
C|.

b) In a group of students, 60 play soccer, 40 play hockey, and 36 play cricket, 20 play soccer
and hockey, 25 play hockey and cricket, 12 play cricket and soccer and 10 play all the three
games. Find the total number of students in the group and how many students only played
soccer? (Assume that each student in the group plays at least one game)

Extra Credit (5 points)

Let A, B, and C be three sets in a universe U . Using set identities (no truth table or membership
table!), show the following identity,

(A ∪B ∪ C) ∩
(
A ∩B ∩ C

)
∩ C = B ∩ C
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