m(SUT)=n(S)+n(T)—n(5NT)

=4+4-2=6

n(SUT =n(S)+n(T)—n(5NT)
=174+13-0
=30

m(SUT)=n(S)+n(T)—n(5NT)
15=6+9— n(5NT)
#(SNT)=6+9-15=0

m(SUT)=n(S)+n(T)—n(5NT)
15=4+12—n(SNT)
n(SNT)=4+12-15=1

n(SUT)=n(S)+n(T)—n(SNT)
10=n(s)+7-5
n(S)=10—T7+5=8

n(SUT)=n(S)+n(T)—n(5NT)

14=14+n(T) -6
n(T)=14-14+6=6

515 asubset of T
S 1sasubsetof T

Let P = {adults in South America fluent in
Portuguese} and

§ = {adults in South America fluent 1n Spanish}.
Then PLUS = {adults in South America fluent in
Portuguese or Spanish} and

PS5 = {adults in South America fluent in
Portuguese and Spanish}.

n(P) = 170, n(S) = 155,

n(P ' 5) = 314 (numbers in millions)
n(PUS)=n(P)+n(S)—n(PNS)

314=170+ 155 —n(P " 5)

n(P A S)=170+155 314 =11

11 nullion are fluent 1n both languages.

10.

11.

12.

13.

Let M = {fist-vear students enrolled 1n a math
course} and E = {first-year students enrolled in an
English course}.

Then M UE = {all first-year students} and M N E
= {first-year students enrolled in both math and
English}.

n(E) = 600, n(M N E) = 400, n(M U E) = 1000
nMUE)=n(M)+n(E)—n(MNE)

1000 = n(M) + 600 — 400

(M) = 1000 — 600 + 400 = 800

200 are taking a math course.

Let U7 = {all letters of the alphabet},

let I"= {letters with vertical symmetry}. and
H = {letters with horizontal symmetry}.
Then VU H = {letters with vertical or
horizontal symmetry} and

VN H = {letters with both vertical and
horizontal symmetry}.

nF)=11.nH)=9, n(FNH)=4
nVUH)=nV)+n(H)—n(V NH)

AV UH)=11+9-4=16

WV UH)Y=n0)—n(V UH)=26—16=10
There are 10 letters with no symmetry.

Let = {subscribers to streaming video service}
and M = {subscribers to streaming music
SeIVIce }.
Then F UM = {subscribers to streaming video
or music} and
VM = {subscribers to both streaming video
and music}.
n(¥) = 250, n(M) = 75. n(V N M) = 25
nFUM)=n(F)+n(M)—n(VNM)
=2504+75-125
=300

300 subscribe to at least one of these streaming
SETVICES.

Let 4 = {cars with a navigation system} and P =
{cars with push-button start}.

Then A\JP = {cars with a navigation system or
push-button start} and

AN P = {cars with both a navigation system and
push-button start},

n(d) =325 n(P)=216. n(ANP)=289



14.

16.

17.

15.

19.

APy =n(d)+n(P)—n(ANPF)
=325+216—89
=452
452 cars were manufactured with at least one of
the two options.

Let § = {investors in stocks} and B = {investors
in bonds}.

Then §'UB = {mvestors in either stocks or
bonds} and 5N B = {investors in both stocks
and bonds}.
n(5)=90.n(B)=70.n(5UB)=120
n(SUB)=n(5)+n(B)—n(5nNE)
120=90+70—n(5 N EB)
n(SNB)=90+70—120 =40

40 investors owned both.

. Consists of points not in T but in 5.

5

Consists of points not in 5 and notin T

Consists of points in Tornot n 5.

)
&

Consists of points not in Sornot i T

S

(SATY =Ss'UT

Consists of points in Tornot in 5.

)
&

(5T =5'UT’

Consists of points not in Sornotin T,

g
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. Consists of points in 5 but not in T or points in T

but not 1n §.

&

Consists of points in both 5 and T or pomts in
neither Snor T

&
C

SUSNT)=S

Consists of points in 5.

D
&)

SU(r'us)y=sur’
Consists of points in S ornotm T

(S
C

SUs'=U
Consists of all pomts.

S

SNS' =@
Consists of no points.

()
>
%

Consists of points in R and S but notin T

&

Consists of points in T but not in R and not 1 5.

&

Consists of points in R or points in both 5 and T

&




30.

31.

34.

36.

37.

38.

30,

Consists of points in both R and S or points n
both Rand T

Y
4%

Q@

&

%)

Consists of points 1n R but not 1 § or pomts in
both R and T

&

. Consists of points not in R or points in S but not

T

&

. Consists of points mn both Rand T

&

Consists of points in Sbutnotin T

&

. Consists of pomntsnotm R, S, and T

&

(RNSNT)' =R'US'UT'

Consists of pomntsnotin R, S, and T

&

Consists of points in R and T or pomts in S but
not T.

&

Consists of points in R or pomtsnotm Sor T
:
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S'USNTY =s'us'ur' =s"'ur’

44.

47.

48.

49,
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th
T

SnSun)' =snsS'NT'=SnsS NT"=0

r

(s'un=snT
(s'nr"Y=850UT

TUSNT) =TUSs LT’
=(Turhus’
=17

(s'nnus=sur'us=sur’
Ry

(SNTHUS' NT)

R T

R'nsSNT’

R'nSNT

RN(TUSH

&)

L/

TU(RNS"

(ROTHU(SNT)

. First draw a Venn diagram for

(ROSHUSNTHIUNTNR".

The set consists of the complement.
(ROSNTYU(R'NS'NT")

N

v
D

RU(SNT")
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. Evervone who 15 not a citizen or 1s both over the

age of 18 and emploved

People between the ages of 5 and 18 who are
citizens and employed

Evervone over the age of 18 who 1s unemployed

All citizens who are over the age of 18 or
emploved

Noncitizens who are 5 years of age or older

. No one (everyone who 15 under the age of 5 and

employed).



