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Contemporary Mathematics

Chapter 1

Sets

Solutions

1.1 Basic Set Concepts

YOUR TURN
1.1 1. Answers may vary. One possible solution: T = {wrench, screwdriver, hammer, plyers}
1.2 1. This is not well-defined since “medium-sized” is relative and subject to opinion.
2. This is well-defined.
1.3 1. @ or{}. No numbers are divisible by 0.
141 D={012,..9}
1.51. M={135,..}
1.61. C={c|cisacar}
1.7 1. I ={i|iis amusical instrument}Since listing out every musical instrument is a tedious,
and perhaps difficult task, the solution should have this form (set builder).
1.8 1. P ={}since 2 is the first prime number. Thus, n(P) = 0.
2. There are 26 lower-case letters in the English Alphabet. Thus, n(A) = 26.
1.9 1. We can count up the elements of B. Thus, B is finite.
2. We cannot count up the number of elements in the real numbers and ever finish. Thus, R is
infinite.
1.101. B ={b,a,k,e}and A = {a,b, e, k} both have the same elements. Thus B = A.
2. B={b,a,k,e}and F = {f,l,a,k,e}do not have the same number of elements. Thus, they
are neither equivalent nor equal.
3. B={b,a,k,e}and C = {c, a, k, e} both have the same number of elements, but the

elements differ. (B has a “b” and C has a “c”.) Thus, B ~ C.

CHECK YOUR UNDERSTANDING

1. set

2. cardinality

3. Thisis not a well-defined set. Whether a restaurant is in the top five is a matter of opinion, not a
fact.

4. The cardinality of this set is 12.
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5. n(A)=12and n(B) = 12. However, apples and donuts are different. Thus, A is equivalent to B but
they are not equal. We can write this as: A ~ B, but A # B.

6. If all of the butterflies could be gathered in one place, we could count them up. This set is finite.

7. Roster method: {4,B,C, ..., Z}

Set builder notation: {x|x is an upper-case letter of the English alphabet}
EXERCISES

1. Let P represent the set. Then, P = {red, yellow, blue}

2. Let Frepresent the set. Then, F = {rose, tulip, marigold, iris, lily}.

3. Let Arepresent the set. Then, A={50,51,52,...,100}.

4. Let B represent the set. Then, B ={18,19,20, ...}

5. Let Crepresent the set. Then, C = {king, queen, rook, knight, bishop, pawn}

6. LetSrepresent the set. Then, S={1,2,3,...,20}.

7. LetLrepresentthe set. Then, L = {l|lis a lizard}

8. LetSrepresent the set. Then, S = {s|s is a star}

9. Let M represent the set. Then, M = {3n|n is a member of N}

10. Let M represent the set. Then, M = {4n|n is a natural number}.

11. Let P represent the set. Then, P = {p|p is an edible plant}

12. Let E represent the set. Then, E = {2z |z is an integer}.

13. @, since no squares are circles.

14. { }, since division by zero is undefined.

15. Let C represent the set. Then, C = {Greg, Peter, Bobby, Marsha, Jan, Cindy}

16. R = {x | x is a real number}

17. @, since no polar bears live in Antarctica.

18. Let Srepresent the set. Then, S = {s|s is a song written by Prince}. (You could write out all the
song titles and use the roster method, but this would be a very long list. Try to choose the
shortest method for writing a set that still makes the set well-defined.)

19. Let B represent the set. B = {b|b is a children's book written and illustrated by Mo Willems}
(You could write out all the book titles and use the roster method, but this would be a very long
list. Try to choose the shortest method for writing a set that still makes the set well-defined.)

20. Let Crepresent the set. Then, C = {red, orange, yellow, green, blue, indigo,violet}

21. Because we can list out all of the character names in the book, this is a well-defined set.
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27.
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39.
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41.
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Because “greatest” is an opinion, and because “all time” depends upon when you are looking at
this list, this set is not well-defined.

The size of the group, the definition of “old”, and the definition of “new tricks” is not given and
are all subject to opinion. This set is not well-defined.

This is a well-defined set. A list of all the movies directed by Spike Lee as of 2021 could be made.
Since zebras cannot fly an airplane, this is the empty set. Thus, this is a well-defined set.

Since we can list out all of the names of the players in the group of National Baseball League Hall
of Fame members who have hit over 700 career home runs, this is a well-defined set.

n(P)=6

n(T) =18

n(@) =0

n(B) = 16
n(F)=9

n({}) =0

n(C) =n(N) =&,

n(S) =n(N) = X
n(L) =14
The numbers on a standard six-sided die are 1, 2, 3, 4, 5, 6. Thus, the cardinality of this set is 6.

n(A) = n({right, acute, obtuse}) = 3; n(B) = n({equilateral, scalene, isoceles}) = 3
Since both sets contain 3 elements, the two sets are equivalent. But the elements of the sets are
not the same, so the two sets are not equal.

Thus, A~B

111 111 . .
n(Ad) =n ({1,5,5,1}) =4;n(B)=n ({Z’E’E’ 1}) = 4. Since both sets contain the same
number of elements, they are equivalent. They both also contain the exact same elements, so they
are equal.
Thus, A = B.

n(A) = n({red, orange, yellow}) = 3; n(B) = n({green, blue, indigo, violet}) = 4. Since they
do not contain the same number of elements, they are neither equivalent nor equal.

n(4) = n({5n|n € N}) = Xj; n(B) = n(N) = X,. The two sets do not contain the same
elements since A only contains the multiples of 5 and B contains every natural number.
However, they both have the same number of elements. Thus, A ~ B.

n(4d) =n({-2,-1,0,...}) = Ry; n(B) = n({2,3,5,...}) = R,. The two sets do not contain the
same elements since A contains O (for example) and B does not. However, they both have the
same number of elements. Thus, A ~ B.
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n(A) = {John, Paul, George, Ringo} = 4; n(B) = n({Bono, Larry, The Edge, Adam}) = 4. They
both have the same number of elements, but the elements are different. Thus, A ~ B.

A = @; B = { }. Since these are both the empty set, both sets contain 0 elements. Thus A = B.

n(A) = n({lemon, lime, orange}) = 3; n(B) = n({orange, lemon, lime, grape}) = 4. Since they
do not have the same number of elements, they are neither equivalent nor equal.

The set of natural numbers is an infinite set.
The empty set has 0 elements. Thus, it is a finite set.

We could count or list out all the jazz venues in New Orleans, Louisiana, and we would finish.
Thus, this set is finite.

The set of all real numbers is an infinite set.

We could count or list out all of the different types of cheeses and we would finish. Thus, this set
is finite.

We could count all the words in Merriam-Webster's Collegiate Dictionary, Eleventh Edition,
published in 2020. Thus, this set is finite.

1.2 Subsets

YOUR TURN

1.111. ({heads, tails}; {heads}, {tails}; and @

1.12 1. A set with one member would be one of the following: {Articuno}, {Zapdos}, {Moltres}, or

{Mewtwo}.

2. Aset with three members would be one of the following: {Articuno, Zapdos, Moltres},
{Articuno, Zapdos, Mewtwo}, {Articuno, Moltres, Mewtwo}, or {Zapdos, Moltres, Mewtwo}

3. The empty set is represented as { } or @ .

1.131. EisasubsetofN,soE c N.

1.14 1. n(T) =9, so the total number of subsets of Tis 2° = 512.

1.151. Multiples of 5 can be written as 5n. So, {5, 10, 15, ...} ={m|m = 5n wheren € N}.

1.16 1. Serena also ordered a fish sandwich and chicken pieces, because for the two sets to be

equal they must contain the exact same items. {fish sandwich, chicken pieces} = {fish
sandwich, chicken pieces}.

1.17 1. There are multiple possible solutions. Each set must contain two players, but both players

cannot be the same, otherwise the two sets would be equal, not equivalent. For example,
{Maria, Shantelle} and {Angie, Maria}.

CHECK YOUR UNDERSTANDING

8.

subset

9. To be a subset of a set every member of the subset must also be a member of the set. To be a

For more free, peer-reviewed, openly licensed resources visit OpenStax.org.
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10. empty
11. True.A € AmeansA=Aor A c A.

12. The number of subsets of a set is found by raising 2 to the n(A) power. In this case, the number
of subsets is 210 = 1024.

13. equivalent

14. equal

EXERCISES

1. {chocolate, vanilla} {chocolate, strawberry}, {vanilla, strawberry}, {chocolate}, {vanilla},
{strawberry}, @

2. {true}, {false}, { }.

3. {mother, father, daughter}, {mother, father, son}, {mother, daughter, son},
{father, daughter, son}, {mother, father}, {mother, daughter}, {mother, son},
{father, daughter}, {father, son}, {daughter, son}, {mother}, {father}, {daughter}, {son}, @

4. Since this set only has 1 element, the only proper subset is @.

5. Aisa proper subset of D, A c D.

6. Bisa propersubsetof D, B c D.

7. Cisa propersubsetof D, C c D.

8. Zisapropersubsetof C,Z c C.

9. The empty set is a proper subset of Z, @ c Z.

10. A and B have the same number of elements. A is equivalent to set B, A ~ B.

11. A and C contain the exact same elements and hence, A is equal to C. So, there are three ways to
describe this symbolically: A = C,A € C,and C < A.

12. The empty set is a proper subset of D, @ c D.

13. B and C have the same number of elements, but the elements are different. B is equivalent to
setC,B ~ C.

14. Zis a proper subset of A, Z C A.

15. n({Adele, Beyonce, Cher, Madonna, Shakira}) = 5. The number of subsets is 25 = 32.
16. n({Art, Paul}) = 2. The number of subsets is 22 = 4.

17. n({Peter, Paul, Mary}) = 3. The number of subsets is 23 = 8.

18. n(®) = 0. The number of subsets is 2° = 1.

19. n({3}) = 1. The number of subsets is 2! = 2.

20. n({l, o, v, e}) = 4. The number of subsets is 2* = 16.

. . N == Openstax”
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n({}) = 0. The number of subsets is 2° = 1.

n({football, baseball, basketball, soccer, hockey, tennis, golf}) = 7. The number of subsets is
27 =128.

If n(A) = 12, then the number of subsets is 212 = 4096.
If n(B) = 9, then the number of subsets is 2° = 512.

Answers will vary, but it must contain 4 letters and must leave out at least one of the letters |, a,
s, t. For example: {a, 1, t,s}.

Answers will vary, but only the letterss, a, |, t will be in the set. For example: {s, a, [, t}.
Answers will vary, but only the letters a, r, t will be in the set. For example: Answer: {t, a,7}.

Answers will vary, but it must contain 4 letters and must leave out at least one of the letters a, r,
t, s. For example: {s, [, a, g}.

Answers will vary, but it must contain 5 letters and must leave out at least one of the lettersr, a,
t, e, s. For example: {l,a,1, g,e}.

Answers will vary, but only the lettersr, a, t, e, s will be in the set. For example:
{s,t,a,r e}

Answers will vary, however, each subset will have three letters in it and they cannot contain all
the same letters. For example: {s, e, t} and {r,a, g}.

Answers will vary, however, each subset will have three letters in it and they must contain all
the same letters. For example: {a, t, e} and {e, a, t}.

Answers will vary, however, each subset will have five letters in it and they must contain all the
same letters. For example: {g,l,a,r,e}and {l,a,1, g, e}.

Answers will vary, however, each subset will have five letters in it and they cannot contain all
the same letters. For example: {r,a,t,e,s} and {g,a,l, e, s}.

Answers will vary. For example: {—7,—6,—5,—4,—3,—2,—1} and {1,2,3,4,5,6,7}.
Answers will vary. For example: {3,7,11,13} and {13,7,11,3}.

Answers will vary. For example: {0, —3,—6,-9, ... }.

Answers will vary. For example: {1,4,9,16,25, ... }.

True, even though the set of natural numbers is a subset of set U they both have the same
cardinality, 8, because both sets are countably infinite.

True, both sets are countably infinite, so they have the same cardinality.

1.3 Understanding Venn Diagrams

YOUR TURN

1.18 1. The set of lions is a subset of the universal set of cats. In other words, the Venn diagram

For more free, peer-reviewed, openly licensed resources visit OpenStax.org.

7/2/26

depicts the relationships that all lions are cats. This is expressed symbolically as L c U.

== Openstax”

https://testbanks.ac/prodcut/9781711470542-solutions


https://testbanks.ac/prodcut/9781711470542-solutions

Contemporary Mathematics

1.19 1. The set of eagles and the set of canaries are two disjoint subsets of the universal set of all
birds. No eagle is a canary, and no canary is an eagle.

1.201. The universal set is the set of integers. Draw a rectangle and label it with U=Integers. Next,
draw a circle in the rectangle and label with Natural numbers.

U = Integers

Natural numbers

1.21 1. U=Things That Can Fly
Birds Airplanes

1.22 1. A’ = {orange, green, indigo, violet}
2. A={c€eU|cisalion}orA’'={ceU|c ¢ A}.

CHECK YOUR UNDERSTANDING
15. relationship
16. universal
17. disjoint or non-overlapping
18. complement
19. disjoint

EXERCISES

1. Symbols:T c U
Words: The set of team sports is a subset of the set of all sports.

2. Symbols:Ac U
Words: Apples are a subset of Fruit.

3. Let P represent the set of pencils and let U represent the set of all writing utensils.
Symbols: P c U
Words: The set of pencils is a subset of the set of all writing utensils.

=

E==s
i i o =mmm  Openstax”
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4. Symbols: Board Games c All games
Words: The set of board games is a subset of the set of all games.

5. Symbols:C cUandP c U
Words: The set of crayons and the set of pencils are disjoint subsets of the set of writing
utensils.

6. Symbols:tAcUandP c U
Words: The set of apples and the set of pears are disjoint subsets of the set of all fruit.

7. Symbols: Card Games € Games and Video Games € Games
Words: The set of card games and the set of video games are disjoint subsets of the set of all
games.

8. Symbols: Stocks c Investments and Bonds C Investments
Words: The set of stocks and the set of bonds are disjoint subsets of the set of all types of
investments.

9. All birds have wings. This means that the universal set could be “Things with wings”, then

“birds” is a subset.

U = Things with wings
B = Birds

10. All cats are animals. This means that the universal set could be “Animals”, then “cats” is a
subset.

U = Animals

A = Cats

11. “All almonds are nuts, and all pecans are nuts”, so the universal set will be “Nuts”. Both of these
are subsets, but the statement “but no almonds are pecans” means that the two circles do not
touch each other.

U = Nuts

A= Pecans B = Almonds

. . N === Openstax-
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12. “All rectangles are quadrilaterals, and all trapezoids are quadrilaterals”, so the universal set can
logically be “quadrilaterals”. Note that it could be even larger, this selection describes the
statement more clearly. Both are subsets, but the statement “but no rectangles are trapezoids”
means that the two circles do not touch each other.

U = Quadrilaterals

A= Rectangles B =Trapezoids

13. Lizards < Reptiles. This means that “Reptiles” is the universal set and “Lizards” is a subset.

U = Reptiles

L = Lizards

14. Ladybugs C Insects. This means that “Insects” is the universal set and “Ladybugs” is a subset.

U = Insects

L = Ladybugs

15. Ladybugs c Insects and Ants C Insects, so the universal set can logically be “Insects”. Both are
subsets, but the statement “no Ants are Ladybugs” means that the two circles do not touch each
other.

U = Insects

L = Ladybugs A= Ants

@O

16. Lizards c Reptiles and Snakes < Reptiles, so the universal set can logically be “Reptiles”. Both
are subsets, but the statement “but no Lizards are Snakes” means that the two circles do not
touch each other.

U = Reptiles

L = Lizards S =Snakes

@O

For more free, peer-reviewed, openly licensed resources visit OpenStax.org.
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17. Since A and B are disjoint subsets of U, the circles for A and B cannot touch.

r'Ye

18. Since C and D are disjoint subsets of U, the circles for C and D cannot touch.

r'Ye

19. T will be a circle inside the rectangle labeled U.

u

O“

20. S will be a circle inside the rectangle labeled U.
u

Q.,,

21. “] € M” means that M will be the universal set and J will be a subset inside it.

M = Music

J=]azz

O

22. “R € M” means that M will be the universal set and R will be a subset inside it.

M = Music

s
|
o)
(1]
(o]
(=]
[+7])
(o]

O

] ) - =mmm  Openstax”
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23. M is the universal set with J and M represented by circles inside it. “R is disjoint from /” means
that the two circles will not touch.

M = Music

R = Reggae J=Jazz

24. M is the universal set with J and B represented by circles inside it. “B € J” means that the circle
for B is inside the circle for J.

M = Music

] =Jazz
B = Bebop

25. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {0,1,2,3,4,5,9}

26. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {1,3,5,7,9}

27. Since A is the empty set, all of the elements in U that are not in A means that
A'=U=1{0,1,2,3,4,5,6,7,8,9}

28. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {2,3,5,7}

29. Since A contains all of the elements of U, there are no elements left to list. Thus, 4’ = @.

30. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {2,8}

31. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {0}

32. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {1,2,4,5,7,8}

33. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {Doc, Dopey, Sleepy, Sneezy}

34. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {Bashful, Doc, Dopey, Grumpy, Happy}

35. The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {Bashful, Dopey, Grumpy, Happy, Sleepy, Sneezy}

36. The complement is the set that contains all the rest of the elements in U that are not in A.

Thus, A" = {Bashful, Grumpy, Happy, Sleepy, Sneezy}

. . N == Openstax”
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Since A is the empty set, all of the elements in U that are not in A means that A’ = U = {Bashful,
Doc, Dopey, Grumpy, Happy, Sleepy, Sneezy}

Since A contains all of the elements of U, there are no elements left to list. Thus, A" = { }.

The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" ={6,7,8,...}

The complement is the set that contains all the rest of the elements in U that are notin A.
Thus, A" ={2,4,6,...}

The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" ={2,3,4,...}

The complement is the set that contains all the rest of the elements in U that are not in A.
Thus, A" = {1,2,3}

Since A ={2, 3, 4, 9}, then A’ = {0,1,5,6,7,8)
Since A={1, 2, 4, 8}, then A’ = {0,3,5,6,7,9}
Since A={n,e,t}, then A" = {l, i, s}

Since A={l,i,n,e,s}, then A" = {t}

1.4 Set Operations with Two Sets

YOUR TURN

1.23
1.24
1.25
1.26

1.27
1.28

1.29

1.30

131
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1. The only element in common is a. Thus, AN B = {a}.
1. There are no elements in common. Thus, AN B = { }.
1. The intersection is the set of vowels. Thus, AN B = B = {a, ¢, i, 0, u}.

1. The union is the combination of all of the elements, without repetitions, of both sets. Thus,
AUB ={a,d,h,p,s,y}

1. AU B = {red, yellow, blue, orange, green, purple}.
1. AuUB=A={a,b,c, ..,z}.
1. n(AUB)=n(4A)+n(B) —n(AUB)
=234+17-7
=33
1. n(AUuB)=n(4)+n(B)—n(AUB)
=354+78—-0
=113

1. AorB=AUB=1{h,a,p,y,w,es, 0 m}|

2. AandC=ANC ={a, h}.

3. BorC=BUC={a,w,e,s,0m,t, h}.

4. (AandC)andB=(ANC)NnB={a, h}n{a, w,es 0 m}={a}.

—; openstax-
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1.32 1. The number of guests who had soup or salad or both is n(soup or salad or both) =
n((neither)’) =150 — 23 = 127.

2. The number of guests who had soup and salad is n(soup and salad) = n(soup) + n(salad) —
n(soup or salad or both) =92 + 85 - 127 =50

133 1. AnB={357}.
2. AUB ={1,2,3,5,7,9}.
3. AnB'={19}.
4. n(AnB')=2.
1.34 1. n(AorB)=23+17=40
2. n(AandB)=0
3. n(A’)=17+10=27
CHECK YOUR UNDERSTANDING
20. intersection
21. union
22. AUB
23.ANB

24. A (This is because A is totally contained in B and there are no other elements that the two sets
have in common.)

25. B (This is because the union is the set that contains all elements that lie in either of the two sets
or both sets.)

26. Empty (This is because two disjoint sets have no elements in common.)

27.n(AUB) =n(4) +n(B) —n(ANnB)

EXERCISES
1. BUC={4,8,12,16,20,24,32,40}
2. AnD = {10}
3. DNC ={40}
4. AUD ={24,68,10,12,20,30,40,50}

5. An(CUD)=An{810,16,20,24,30,32,40,50}
= {8,10}

6. BU(AND)=BU{10},
= {4,8,10,12,16,20}

. . - s Openstax-
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7. DU(ANC) =D uU{8}
= {8,10,20,30,40,50}

8 CN(AuD)=Cn{246,810,12,20,30,40,50}

= {8,40}
9. BN(AnD)=Bn{10}
=0
10. BN (ANC)=BnN{8}
= {8}

11. BU(AUuD)=BU{246,810,12,20,30,40,50}
={2,4,6,8,10,12,16,20,30,40,50}

12. BU(AUC)=BU{24,6,8,10,12,16,24,32,40}
= {2,4,6,8,10,12,16,20,24,32,40}

13.SandP=SnP ={p,l}

14. MorD=MUD ={m,a,p,d,0,g}
15.PorM=PUM ={p,l,0,t,m,a}.

16. MandD=MND = {}.
17.LandM=LNM =M = {m, a,p}

18. LorM=LUM =L = {l,a,m, p}

19. DorMorP=DUMUP ={a,d,g,l,m,o,p,t}
20. SorMorP=SNM NP = {p}

21. (SorD)andP=(SUD)NP
={S,a,m,p,l,e.d'0;9} np
={l,0,p}

22.Sor(DandP) =SU (D NP)
= S U {o}
={s,a,m,p,l, e, o0}

23. Uor(PandS)=UU(PNS)
=U
={a,b,c, ..., 7}
24, (UorP)and S =(UUP)NS
=UNS
=S
={s,a,mp,l e}

25. AuB={b,l,a,ck,r e d}
26 ANB=0

. . N === Openstax-
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27. (AN B) = (@)
=U
={a,b,c, ..., 2}

28. AUB ={a,b,c,d,e, k, 1,1}
(AUuB) ={f,g,hi,jmno0,p,q,stuv,wxyz}

29. B'={a,b,c,f,g,hi,j,k,l,mmno,pq,stuv,wx,y,z}
ANB =A
={b,l,a,c k}

30 A, = {d,e,f;,g;h:i;jim;n;oiplq!rlsit)uiviwlx’yfz}
BnA'=B
={r,e,d}

31. AN B is the set of elements in the overlapping region for A and B:
ANB-={a,c,e}

32. A U B is the set that contains all of the elements inside the shaded circles:
AUB={placeb,r,s}

33. (A U B)'is the set that contains all elements inside the rectangle, but not in
AUB={p,l,a,ceDb,r,s}. So,
(AuB) ={d,f,g,hijkmn,oqtuv,wxy,z}

34. (A N B)'is the set that contains all elements inside the rectangle, but notin AN B = {a,c, e}.
So,(AnB)'={b,d,f,9,h,..,27}

35. A'={b,d,f,g,hijkmmno,q,...,z}
BnA =B
={b,7,s}

36. B ={d,f,g,h,i,j,k,l,m,n,0,p,q,t,u,v,w,x,y,z}
ANB' ={p1}

37.AUB =B
={0,1,23,...}

38. ANB=4A
={1,23,...}

39.AUB =B
(AUuB) =B’
= {"'I _31 _2/ _1}

40. ANB=A
(ANB) =4’
={..,—2,—1,0}

41. A'={...,—2,—-1,0}
BnA ={0}

42.B'={..,—-3,-2,—-1}
ANB =0

. . N == Openstax”
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43. n(A)=3,n(B)=3,n(ANB)=2
n(AUB) =n(4) +n(B) —n(ANB)
=3+3-2
=4

44. n(A)=3,n(B)=2,n(ANB)=2
n(AuB) =n(A) +n(B) —n(ANB)
=3+2-2
=3

45. n(A)=4,n(B)=3,n(ANB)=0
n(AUB) =n(4) +n(B) —n(ANB)
=4+3-0
=7

46. n(A)=6,n(B)=6,n(ANB)=2
n(AUB)=n(4)+n(B)—n(ANnB)
=64+6-—-2
=10

47. Using the formula: n(A) =9, n(B) = 15, n(A N B) =7, then
n(AUB) =n(4) +n(B) —n(ANnB)
=94+15-7
=17
Or, we can add up the numbers inside the regionsof AUB, andgetn(AUB)=2+7+8=17

48. Since A and B are disjoint, n(A U B) =3 + 10 = 13.
49. SinceAc B,AUB = B.Thus,n(AU B)=n(B) =52 +22 =74.
50. Using the formula: n(A) = 33, n(B) =22, n(A N B) = 18, then

n(AUB) =n(4) +n(B) —n(ANnB)
=33+22-18
= 37

Or, we can add up the numbers inside the regions of A U B, and get:
n(AUB)=15+18+4=37

1.5 Set Operations with Three Sets

YOUR TURN
135 1. n(B)=n(ABY) +n(4B7)+n(B*)+n(B")=3+1+8+2=14
2. n(B")=nU)—n(B)=100—-14 =86
3. n(BURhY)=14+36+37=87
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1 36 1 U= Conference Attendees = 50
’ ’ 10-8  Sandwich

Soup

29-21 50-(4+2+1_I’:f3+8+10+8}
137 1. An(BnC)=1{01273,45,6}n{0,6,12} = {0,6}.
2. (ANB)U(ANC)={0,246}U{0,3,6} ={0,2,3,4,6}).

3. (AucC)n(BuC)=1{0,1234,56781011}n{0,1,2,4,5,6,7,8,10,11,12}
={0,1,2,4,5,6,7,8,10,11}.

1.38 1. Leftside:

AuUB (Au By
u u
A B A B
—
Right side:
A B’ AnB
U u u
A B A B
N =

Since the two final shaded regions for the left and right sides match, the statement is valid.

CHECK YOUR UNDERSTANDING
28. overlap
29. central
30AnBNC
31. parentheses, complement

32. equation, true.
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EXERCISES

1. There are 10 gamers club members.

Gamers Club Members = 25
Board Card

2. There are 14 gamers in the intersection.\

Gamers Club Members = 25
Board Card

3. Javier plays video and card games.

Gamers Club Members = 25
Board Card

Video o

4, 4+10+3+5=22
There are 22 gamers who play video games.

Gamers Club Members = 25
Board Card

5. 1+2+0+4+10+3=20.
There are 20 gamers who are in the set Board U Card.

Gamers Club Members = 25
Board Card

S

———
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6. 1+2+0+0=3
Three members do not play video games.

Gamers Club Members = 25
Board Card

7. Only 1 member only plays board games.

Gamers Club Members = 25
Board Card

8. Five members play only video games.

Gamers Club Members = 25

9. 10+3=13
Thirteen members play video and card games.

Gamers Club Members = 25
Card

Board

¥

10. 1+4+5+0=10
Ten members do not play Card games.

Gamers Club Members = 25
Board Card

———
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11. Four donors have type AB™ blood.

Donors = 140

12. Ten donors have type O~ blood.

Donars = 140

13. 8+50+2+4=64.

There are 64 donors with type A blood.

Donors = 140

14.2+4=6

There are 6 donors with type AB blood.

Donars = 140

15. There are 52 donors with O* blood.

Donors = 140

A B
10 lh‘
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16. 8+2+3+10=23.
Twenty-three donors were not Rh".

Donors = 140

17. 8+50+52+10=120.
She can receive blood from 120 of the donors.

Donors = 140

18. n(ANRh*) =50+4=54

Donors = 140

19. n(AURhY) =842+ 50+ 4 + 11+ 52 = 127

Donors = 140

20. n(ANBNRh) =2

Donors = 140

A &
10 'Rh'
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21. v-as

2 15-8 5

23-(7+8+3) - 25-(7+8+4)

~nANBNC)

11-8 12-8
¢ 13
i
17-(3+8+4)  AB-(5+7+6+348+4+42)
22 U=88
A 24-2 B
31-(2+22+4) - 46-(2+22+2)
=nAnBNC)
26-4 24-22
‘ i
f
33-(443242)  B8-(3+2+42044+4224245)
23. u=52

23-(1+18+4) —27-(4+18+43)

—n{AnBnC)

19-18 21-18
.
A 17
T
29-(1+1843)  52-{0+4+2+1+18+3+7)
24 U=144
A
36-(4+1+25) - 64-(1+25+36)
—n{AnBnC)
61-25
N
‘ 1

T
81-(4+25+36)  144-(6+1+2+4425+36+16)

25. ==

A

12-(2+1+4)

12-(2+1+3)

tn(Aand BandC)

5-1 41
‘ I
15-{4+1+3) 36-(S+2+6I+4+1 +3+7)
2 6 U=63
) A 12-5 B

29-(7+5+13) = ——31-(7+5+11)
+n(AandBand ()

18-5 16-5

~d

c

—

T
41-(1345+11)  63-(4+7+8+13+5+11+12)
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27. u=72

32-(4+14+12) 1 ——32-(4+14+8)
n(Aand Band ()

26-14 22-14

T
44-(12+14+8)  72-(2+4+6+12+14+8+10)

28. u=s
A 32-21

8
54-(11+21+9) 1
30-21 ‘A
; u |

T
52-(9+21+7)  81-(13+11+2+9+21+7+15)

— 41-(11+21+7)

~n(Aand Band ()
28-21

29 Anime Club Members = 42
' pastels 12-10 Colored Pencils

O
—17-(2+10+1)
—all three
8 11-10

AV

23-(2+8+10)

Charcoal

!

T
28-(8+10+1)  42-(3+2+4+8+10+1+9)

30 SUVs Sold in July = 31
. Entertainment  8-5  Tow

18-(3+5+6) + F11-(3+5+2)

— all three

11-5 7-5

T
16-(6+5+2)  31-(4+3+1+6+5+243)

31. (AUB) N C = {red, yellow, blue, orange, green, violet} n {red, green, indigo}
= {red, green}

32. (AN C)VUB = {red} U {orange, green, violet}

= {red, orange, green, violet}

33. UN (BUC) =Un{orange, green,violet,red, indigo}

= {red, orange, green, indigo, violet}

oNU
=0

3. (BNA)NU

-
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35.

36.

37.

38.

39.

40.

41.

42.

43.
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Find An (B N C)' = {red, yellow, blue} n ({green})’
= {red, yellow, blue} n {red, orange, yellow, blue, indigo, violet}
= {red, yellow, blue}

Find A" n (B U C) = {orange, green, indigo, violet} N {orange, green, violet,red, indigo}
{orange, green, indigo, violet}

AandBandC'=AnBnc(C
= {24} N {20,22,24,26,28,29}
= {24}

Find A orBorC=A'"UBUC
= {20,22,23,25,26,28,29} U {20,22,24,28} U {21,23,25,27}
={20,21,22, ...,29}

Find(AorB)andC'=(AUuB)NnC(’
= {20,21,22,24,27,28} N {20,22,24,26,28,29}
= {20,22,24,28)

Find (AorB)orC'=(AUB)UC('
= {20,21,22,24,27,28} U {20,22,24,26,28,29}
= {20,21,22,24,26,27,28,29}

(AandC)andB' = (AnC)Nn B’
= {21,27} N {21,23,25,26,27,29}
= (21,27}

Find(AorB) andC=(AUB)' NnC
= ({20,21,22,24,27,28})' N {21,23,25,27}
= {23,25,26,29} N {21,23,25,27}

={23,25}
AuUB = BUA
u u
O O
U U
@@
u AUB u BUA
@9 @B

i
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44,

45

46.
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U

AnBNC = An(BnC)
U (AnB) u (BnC)
A @ ;3 A @ ;B
C C
u AnBNC u An(Bn()
A @B A @B
C C
Au(Bu() = (AuB)uC
u (BuO) U (AUB)

b5
° %
=]

b
” %
W

U

Au(Bu()

u

(AuB)uC

b
" %
s

b
B %
W
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An(Bu( = AnNB)UMANC)
u (Bu() u (AnB) u AnC)
@ A B A B
C C c
U An(Bu() U AnBJulAn()
%:%ggégjg:i | |
c C
Au(BnQ) = (AuB)n(Au ()
u (BnC) u (AuB) u (AuC)
@ A B A B
c C c
U AU(BNnQ) U (AuB)nfAuQ)
E:%EEZ%E;:S | |
C c

CHAPTER REVIEW

1.1 Basic Set Concepts

1.
2.

8.
9.

10.

11.
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set

empty set or null set

{v,w,x,y,z}

{1,2,3, ...,20}

Qor{ }

{..,—-3,-2,-1}

{z € Z|z is divisible by 2} or {2z|z € Z}

M ={i,M, p, s}

The set is well-defined because the 5 types of apples are listed out and is not ambiguous.
This set is not well-defined because which 5 large dogs is ambiguous.

n(A) = n({Alabama, Alaska, Arkansas, Arizona}) = 4
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12.

13.
14.

15.

The ellipsis indicates that the pattern continues in this fashion (in this case in multiples of 5),
however, since there is no end to the pattern, the set is infinite.

n(A) = 3 and n(B) = 4 so the two sets are neither equivalent nor equal.

n(4) = 3 and n(B) = 3 so the two sets are equivalent. However, since both A and B contain
the exact same elements, namely a, b, and c, they are also equal. Thus A =B.

n(4) = 3 and n(B) = 3 so the two sets are equivalent. However, since A and B each contain
different elements, they are not equal. Thus A ~ B.

1.2 Subsets
16. subset
17. Ais a proper subset of B since B contains one more element than A, A c B.
18. A is neither a subset nor proper subset of set B since the element nis in A and not in B.
19. Ais a subset of set B since they both contain the same elements, A € B.
20. {up, down}, {up}, {down}, @
21. {0}, @
22. n(S{Scooby, Velma, Daphne, Shaggy, Fred}) = 5.
2° =32

23.

24.

25.

26.

27.

The number of subsets is 32.

n({top hat, thimble, iron, shoe, battleship, cannon}) = 6.
26 =64
The number of subsets is 64.

Answers will vary. Any subset containing 3 letters and that contains at least g or r, will be
equivalent to {t, e, a}. For example, {r, a, g}.

Answers will vary. Any subset that is equal to {t, e, a}must contain those exact letters. The
possible subsets are {e, a, t}, {3, t, e}, {t, 3, e}, {e, t, a}, {a, e, t}.

Answers will vary. Any pair of sets with not all the same 4 natural numbers as members, for
example: {1,17,29,144} and {23,42,78,144}.

Answers will vary. Any pair of sets with the exact same 3 natural numbers as members, for
example: {1,2,3} and {3,2,1}.

1.3 Understanding Venn Diagrams

28.

29.
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Symbolically: Elms c Trees
Words: The set of elms is a subset of the set of all trees.

Symbolically: Planes € Modes of Transportation, Trains € Modes of Transportation, and Planes
N Trains = @

Words: The sets of planes and trains are two disjoint subsets of the set of all modes of
transportation.
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30.

31.

32.
33.
34.

35.

U = Raptors
Falcons
Real Numbers

Integers

Natural Numbers

O

E'"={i,s}
V'={123,..,17}.
A" ={i,n, g}

A ={i,r}

1.4 Set Operations with Two Sets

36.
37.
38.

39.

40.
41.
42.

43.

44.
45.

1.5 Set Operations with Three Sets
46.n(AUC)=7+4+5+2+8+12=38
47.
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SNR={r,s}
SUB ={s,c,1,a,b,l, e}

BorQ=BUQ
={b,1,a,c,e,q,u,i,z}
BandQ=BNnQ
={}
CNR={r}
CUR:{CIrIaIinISIk}

n(CUR) =n({c,r,a,b,i,s k}) =7

n(SunionR) =n(SUR)

=n({s,c,r,a,b, e i k})

=9
ANB={ak,e}
n(AUB)=54+7+2=14

n(BNC)=2+8=10

Contemporary Mathematics
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48.

U = Food Truck Patrons = 50
Mustard 13-0 Ketchup

31-(13+0+1) —24-(13+40+8)

+- No customer
8-0

Mayonnaise T

T
50-(17+13+3+1+8+0+2)

49. SUR)NL ={s,t,ai,r,e}n{rta}

= {a,r,t}
50. u AcCB
B
u A U B u B'cA
B B
CHAPTER TEST
1. The setis not well-defined because “small” is an opinion.
2. infinite since the pattern continues without end
3. finite since there are a finite number of cats
4. finite since there are only the natural numbers from 1 to 1000 in the set.
5. finite since there are 5 letters in the set
6. infinite since the set of natural numbers is infinite
7. AorB=AUB
= {32,35,36,38,40,41,44,47,48,50}
8. BandC=BnC
= {32,48}

9. SetAis equivalent to set C because n(4) = 6 = n(C), but not all their elements are the same so

they are not equal.
10. n(A) =6,n(C)=6,n(ANC)=2

n(AuC)=n(A) +n(C)—n(AnC)

=6+6-—2
=10

11. BN C = {32,48}

ANBNC)=¢
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12. AU B = {32,35,36,38,40,41,47,48,50}
(AU B)' = {31,33,34,37,39,42,43,44,45,46,49}
(AUB)' nC = {31,42}

13. B’ = {31,33,34,35,37,38,39,41,42,43,45,46,47,49,50}
AN B’ ={35,38,41,47,50}
(ANB") U C = {31,32,35,38,41,42,47,48,50}

14. B' = {e, |, n}
15. AUB ={l,0,d,g, e}
16. ANB' = {e, 1}

17. U= Plants

Flowers

18. n(0") =n((AUBURR*)) =128 — (7 + 4 + 5+ 40 + 3 + 12 + 47) = 10
19. At orBtorABT = AT UBYTUAB™

=40+3+12
=55
ZO.U AcCB
B
U A U AnB
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