MATH 120 Valerie Chu, Ph.D.

Concept of Numbers Summer 02
Chapter Two
Sections three & four
Basic operations in real numbers: +, = X,
Common operations in sets: N, U, 4, —, x .
1.2
1. Complement of 4, written A",is A'={x|xeU and x ¢ A4}
U={,2,3,4,5,6,7,8,9,10}
A4={3,4,5;}
6.7.8.9 .10

A'={1,2,6,7,8,9,10}
2. Intersection of 4 and Bis AnB={x|xe€ A and x € B}

U={,2,3,4,5,6,7,8,9,10}
A=1{3,4,5} and B=1{4,5,6,7}

o

8. 9.10

ANB =14, 5} ANg=¢ (Why?)
AnA =¢ A’ ~ B =27 (Think!)

3. Unionof4andBis AUB={x|xe€ 4 or xe B}
U={,2,3,4,5,6,7,8,9,10}

A=1{3,4,5} and B={4,5,6,7}

:

AUB=13,4,5,6,7} R.9.10

AUAd =U AUg=A4 (Why?) A'UB' =7 (Think!)

8. 9.10

5. Cartesian Product of 4 and Bis AxB ={(x,y)|xe€ 4 and y € B}

4. Differenceof 4and Bis A-B={x|x€ Aand x ¢ B}

U={,2,3,4,5,6,7,8,9,10}
1.2
A=1{3,4,5} and B=1{4,5,6,7}

&

A-B=1{3}
Is A—B=B—-A?

Fact: A—B=A4ANB'

A={1,2} and B=1{3,4,5}
AxB={(1,3),(,4),(1,5),(2,3),(2,4),(2,5)}

Notes: n(A4x B) = n(A)xn(B)where n(A4)is the number of elements in 4.



Example:

A={x,y,z,u,v,w}, B={a,e i,o,u),and C ={x, y, z, a, u}.
Draw Venn Diagrams to find the following solutions.
(@ (AnB)uC
(b) An(BU(O)
©)Is(AnB)yuC=4ANn(Bu(C)?
Define the order of operation: left to right
ANnBuUC=(ANnB)UC

AUBNC=(AuB)NnC

De Morgan’s Laws
Forany sets 4 and B, (AN B)'=A"UB" and (AUB) =A'NnB’
Note: Use Venn Diagrams and the following example to De Morgan’s Laws

U={a,ei,o,u}, A={e,i} and B ={a, e, u}

Does Commutative Law hold? (Can they change order?)

AUB=BuUAd, AnB=BnNnA but A—-B#B—-A4

Does Associative Law hold?

(AuB)UC=Au(BUC)and (ANB)NC=4ANn(BNC)

Does Distributive Law hold?
AUBNC)=(AUB)N(4AuC) and AN(BUC)=(ANB)u(AnC)

Fact:
e n(AuB)=n(A)+n(B)—n(AN B)

o If(ANnB)=¢ (4 and B are disjoint) then n(4 U B) =n(A4)+n(B)



Translate English to Algebra:

English AND OR NOT A
Algebra N ) A" (Complement)
Example: Survey in the class
Who likes apple? Who likes banana? Who likes both?
Who doesn’t like any of them?
Apple Total
Yes No
Banana Yes
No
Total
Find n(A), n(B), n(AnB),and n(4AuU B).
Examples:
1. Find n(A4) if n(AUB)=22, n(ANB)=8 and n(B)=12
2. Find n(4UB) if n(4)=10,n(B)=6 and n(ANB)=4
3. Find n(ANB) if n(A4)=20,n(B)=30 and n(4u B) =43
4. Findn(AUB) if n(A)=4,n(B)=5and ANB=¢.
Exercises: (Section 3)
Perform the indicated operations.
Let U ={a,b,c,d,e,f, g}
X ={a,c,e, g}
Y = {a,b,c}
Z = {b,c,d,e,f}
o XERY: 8. XuUY WU 10. YN Z
1. XU U 12. YN U 13. X' 14. Y’
15. X0 ¥ 16X (1.2 17. XU (YN Z) 18. YN (X U 2)
19.(Y¥NzZ')ux 205 (UYL 7 21, Z U X MY 22 Y REXE) 7
23.X-Y 24.Y-X 25. X' - Y 2. -X
Z7. X () (X=X 28. YU (Y — X)




For Exercises 55—62, use your results in the earlier part(s) to answer the last pari.
Let U=1{1,2,3,4,5}

X = {1,3,5}
Yi=11,2;3)
Z={3,4,5}.
55.a) Find XU Y. b) Find Y U X. 56. a) FindX N Y. b) Find Y N X.
¢) State a conjecture. ¢) State a conjecture.
57.a) Find XU (YU Z). b) Find(X U ¥) U Z. 58.a) Find XN (YN Z). b) Find(XN Y) N Z.
¢) State a conjecture. ¢) State a conjecture.
59.a) Find(XU Y)'. b) FindX' N Y". 60. a) Find (XN Y)". b) Find X" U Y".
¢) State a conjecture. ¢) State a conjecture.
61. a) Find X U (. b) State a conjecture. 62. a) Find X N (. b) State a conjecture.

Place the elements of these sets in the proper locations on the given Venn diagram.

81. Let U = {a,b,c,d,e.f,g} 82. Let U={5,6,7,8,9,10,11,12,13}
A ={b,d.f,g} M =1{5,8,10,11}
B = {a,b,d,e,g}. N ={5,6,7,9,10}.
u U

Use a Venn diagram similar to the one shown here to
shade each of the following sets.

83. BN A’ 84. AUB 85.A'UB .
86. A’ N B’ 87.BUA 88.A'UA

89. BB NB 90. AN B’ O B L (A QB L
92. ANB)UB 93, U’ 9. &
Solutions:

T {ac} 8 {abceg 9 {abcdef} 10 {bc}
1L {abcdefg) 12 {abc} 13 {bdf} 14 {defg} 15 {df} 16, {b,d.f)
17. {ab,c.e,g} 18 {abec} 19 {acegl 20 {bcdefgl 2L {a} 22 {acdefg}
B {eg) 4 (b} 25 {df} 26 {df} 27.{eg} 28 {abc}

55. (a) {1,3,52) () {1,2,3,5) (c) ForanysetsXand¥,XUY=YUX.

56. @) {1,3} (b) {1,3} (c) ForanysetsXandY,XNY=VYNX 37 (a) {1,3524} (b) {1,3,524)

(c) Foranysets X, Y,and Z, XU (YUZ)=(XUY)UZ 58 (a) {3} (b) {3} (c) ForanysetsX,Y,andZ,
XNYNZ)=XNY)NZ 59 (a) {4} (b) {4} (c) ForanysetsXand ¥, XUY)' =X'NY.

60. (a) {2,4,5) () {2,4,5) (c) ForanysetsXandY,(XNY)=X"UY. 6L (a) {1,3,5} (b) ForanysetX,
XUP=X. 62 ()P (b) ForanysetX XNp=4. -
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Section 4:

To prepare for the survey problems that follow later in this exercise set, draw an appropriate Venn diagram and use
the given information to fill in the number of elements in each region.

9. n(U) = 43, n(A) = 25,n(A N B) = 5, n(B") = 30

10. n(A) = 19, n(B) = 13, n(A U B) = 25, n(A") = 11
11. nA U B) = 15, n(A N B) =8, n(A) = 13, n(A" U B") =11

12. n(A') = 25,n(B) = 28,n(A’ U B') =40,n(AN B) =10

13. ”E?;]) =24, nB)=24,n(C)=26,n(ANB)=10,n(BNC)=8nANC)=15nANBNC)=6,

n =50

24, Poultry on a Farm Old MacDonald surveyed her

22, Wine Tasting The following list shows the prefer- : ,
flock with the following results. She has:

ences of 102 people at a wine-tasting party:
9 fat red roosters 18 thin brown roosters

99 I!ke Sj.)anada 2 fat red hens 6 thin red roosters

96 like Ripple 26 fat roosters 5 thin red hens

99 like Boone’s Farm Apple Wine 37 fat chickens 7 thin brown hens.

95 like Spafiada and Ripple : .

94 like Ripple and Boone’s An;;wer the following questions _abotft the ‘ﬂof:k.
. a s [Hint: You need a Venn diagram with circles for fat,

96 I!ke Spaiiada and Boone's for male (a rooster is a male; a hen is a female), and

93 like all three. for red (assume that brown and red are opposites in

. the chicken world).] How many chickens are:

How many people like: a) fat?

a) none of the three? b) red?

b) Spanada, but not Ripple? ¢) male?

¢) anything but Boone’s Farm? d) fat, but not male?

d) only Ripple? e) brown, but not fat?

e) exactly two kinds of wine? f) red and fat?

25, Student Goals Julie Ward, who sells college text-

books, interviewed freshmen on a community col-
lege campus to find out the main goals of today’s
students.

Let W = the set of those who want 1o be wealthy
F = the set of those who want to raise a family
E = the set of those who want to become ex- .
perts in their fields. Solutions:

Julie’s findings are summarized here:

n(W) =160 nlE N F)=90

n(F) = 140 n(WNFNE)=80 % 10 L +

n(E) = 130 n(E') =95 e 3

AWNF)=95  al(WUFUE)]=10. 8 e e

Find the total number of students interviewed. £ g 5 < o

12. 13.

A8k | (ks
> = u “ 3
22. (a) 0 (b) 4 (c) 3

@O0 ()6 23. (a) 51 (b) 31 (c) 18 (d) 15 (e) 33 (f) 23 24. (a) 37 (b) 22 (c) 50 (d) 11
(e) 25 (f) 11 25, 225 )
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