NAIVE SET THEORY

3 SEPT 2019

Study carefully sections 1.5 — 1.7 of Hammack

Venn diagrams were introduced in 1880 by John Venn.
They are used to teach elementary set theory.
Venn diagrams are also used to illustrate simple set relationships in
probability, logic, statistics, linguistics and computer science.

1. Let A, B and C be three sets such that:
SetA={2,4,6,8,10,12},setB={3, 6,9, 12, 15} and set C ={1, 4, 7, 10, 13, 16}.

Find explicitly, each of the following:

(i) AuB
(i ANB
(i) BN A
(iv) BUA
(v) BuC
(vi) A-B
(viiy A-(BUC)
(viii) A—-(BNCQO)
(ix) SAUB=BUA?
(x) s BNC=BUC?
2. Out of forty students, 14 are taking English Composition, and 29 are taking Chemistry.
a. If five students are in both classes, how many students are in neither class?
b. How many are in each class?

¢. How many students are taking only Chemistry?



3. All students have to take at least one math class and one language class. Twenty students take calculus,
and thirty students take statistics. Fifteen students take Spanish, and twenty-five take French. If there are
thirty-five students total, what is the maximum number of students taking both two math classes and two
language classes.

4. A vetis examining cats to figure out what is causing an outbreak of a mysterious feline illness. The
technician surveyed 87 customers that week. They were asked (1) if the cats were permitted outside, and
(2) if the household also has a dog. There were 30 people who said “no” to both questions, and 20
answered “yes” to the outdoors question. While 47 answered “yes” to the dog question, the technician
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forgot to record how many answered “yes” to both questions. How many was that?

5. (corrected) Ina group of 39 students, there are 23 who like the Impossible Burger, and the others do
not. All the students were asked if they are taking Math or Physics. The responses were:
e 19 are taking Math

16 are taking Physics

5 who dislike the Impossible Burger are taking Math and Physics

9 who like the Impossible Burger are taking only Math

1 who dislikes the Impossible Burger takes Physics only

3 who like the Impossible Burger are taking both Math and Physics

a) How many Impossible Burger lovers take Physics?
b) How many students are taking only Math or only Physics?

TRY THE
IMPOSSIBLE
BURGER. - .

MEAT FROM PLANTS. WHOA. ,
4@+ IMPOSSIBLE

6. Complete each of the following:

(i) Associativity of set union and intersection:

Au(BuC) = An(Bn(C)=
(ii) Commutativity: AUB = AnB =
(iii) Distributivity: Au(BnC)=(AuBIn(AuC), An(BucC) =
(iv) de Morgan’slaws (AUB) = (AnB) =

(v) Complementation: AUA = ANA =



(vi) Double complement:  (4) =

7. True or False? If true, give a Venn diagram argument. If false, provide a counterexample.

() AUBCANB
(b) AUBNC)S(AUB)N(AUC)
(©) AUBNC)2(AUB)N(AUC)
(d A-BNC)=(A-B)U(A-C)
) A—-B=B-4
() (AUB)NC2(AUB)N(AUC)
8. Trueor False? Here #(X) denotes the power set of X.

(@ 2E)NPF)=PENF)
(b) P(E)UP(F)SP(EVF)
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