Exercise 8.2
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[image: image7.png]The universal set U consists of all the elements in the sets.
The complement of the set U contains the elements outside of set U . There are no elements outside the set
U and it can be represented as & .
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[image: image9.png]2 denotes a set that has no elements and the complement of the set @ has all the elements in a rectangular
region.

The shaded region denotes the venn diagram of the complement of the set & .
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[image: image11.png]8 regions as shown in the figure
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[image: image12.png]n (A) represents number of elements in set A
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[image: image19.png]Consider a rectangular region in a venn diagram that denotes the universal set U .

The universal set is divided into two sets A and B .

Set A represents the rated movies and set B  represents the movies that eamed over $100 million.
The total number of movies is 100.

The number of movies which are rated and earned over $100 million is 15. This implies that the

number of movies which lies in the common region for sets 4 and B is 15.

The number of movies which are rated but not earned over $100 million is 38. This implies that the
number of movies which lies only i the region 4 is 38.

The number of movies which are not rated but earned over $100 million is 34. This implies that the
number of movies which lies only in the region B is 34.

The elements outside set B represents the number of movies that were earned less than $100
million.

Draw a venn diagram for the data.

The shaded region represents the region for the movies which were not rated and earned more than
$100 million.
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[image: image21.png]Subtract (34 + 38 + 15) from 100 to calculate the number of movies which lies only in the region B
‘which is the number of movies earned over $100 million but not rated.

100 — (34 + 38 + 15) = 100 — 38 — 15 — 34
=13
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[image: image22.png]Consider a rectangular region in a venn diagram that denotes the universal set U .

The universal set s divided into two sets 4 and B .

Set A represents the rated movies and set B represents the movies that earned over $100 million.
The total number of movies is 100.

The number of movies which are rated and earned over $100 million is 15. This implies that the

number of movies which lies in the common region for sets 4 and B is 15.

The number of movies which are rated but not earned over $100 million is 38. This implies that the
number of movies which lies only in the region A is 38.

The number of movies which are not rated but earned over $100 million is 34. This implies that the
number of movies which lies only in the region B  is 34.

The elements outside set B represents the number of movies that were earned less than $100
million.

Draw a venn diagram for the data.

The shaded region represents the region for the movies which were not rated and earned more than
$100 million.




[image: image23.png]Venn diagram for the given data is shown below
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[image: image24.png]Subtract (34 + 38 + 15) from 100 to calculate the number of movies which lies only in the region B
which is the number of movies earned over $100 million but not rated.

100 — (34 + 38 + 15) = 100 — 38 — 15 — 34
13
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[image: image25.png]According to the given data the number of applications from the sales, college, and real estate.
experience is 11

Number of applications with sales and college experience is 26

Number of appiications with sales and real estate experience is 16

Number of applications with real estate and college experience is 15

Number of applications with only sales experience is 66— (5+11+15)=35
Number of applications with only college experience is 40— (4+11+15)=10

Number of applications with only real estate experience is 23— (4+11+5)=3



[image: image26.png]/enn diagram is shown below
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Real estate
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Total applicants are

35+1541145410+4+3+422=105
Hence the total applicants are [103
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The applicant who has sales experience is 66

Who did not have sales experience is 10566 =39

Applicants who did not have sales experience is [39]




[image: image29.png])
The persons who have college degree and sales experience but not have real estate is
15

Hence the persons who have college degree and sales experience but not have real estate is
H
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The applicants who have only real estate license is
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[image: image31.png]Consider the following 4 types of purchases of customers over a four-hour period
Purchase contains a dog product, a cat product, a fish product, or a product for a different kind
of pet.

The following data is provided:

83 customers purchased a dog product.

101 customers purchased a cat product

22 customers purchased a fish product.

31 customers purchased a dog and a cat product

8 customers purchased a dog and a fish product

10 customers purchased a cat and fish product

6 customers purchased a dog, a cat, and a fish product

34 customers purchased a product for a pet other than a dog, cat, or fish




[image: image32.png]The objective is to find the followings:

(a) How many purchases were for a dog product only?
(b) How many purchases were for a cat product only?
(c) How many purchases were for a dog or fish product?

(d) How many purchases were there in total?



 [image: image33.png]Consider the following Venn diagram:

\
Pet other than |
adog,acat,or |
afish |




 [image: image34.png]From the Venn diagram, d represents the customers who purchased all the three products, that
s adog. a cat, and a fish product
Therefore, from the given data, the value of d is 6.
From the Venn diagram, the customers who purchased a dog and a cat product are ¢+ gand
value from given data is 31
This implies,

c+d=31

c+6=31

c=31-6

=25

In the same manner. the customers who purchased a dog and a fish product are ¢+ dand
value from given data is &
This implies,
e+d=8
e+6=8
e=8-6
e=2
Also, the customers who purchased a cat and a fish product are £ +d/‘and value from given
datas 10
This implies,
f+d=10
f+6=10
£=10-6
f=4
The customers who purchased a dog product from Venn diagram are g+ +d +¢ and the
value from given data is 83.

This implies,
atc+d+e=83

a+25+6+2=83
a+33=83

a=50



 [image: image35.png]The customers who purchased a cat product from Venn diagram are b+c+d + f and the
value from given data is 101

This implies,
bc+d+ [ =101
b+25+6+4=101

b+35=101
b=66

The customers who purchased a fish product from Venn diagram are g+ e +d+ £ and the
value from given data is 22
This implies,
grerd+ f=22
g+2+6+4=22
g+l2=22
10




 [image: image36.png]@)
Find the number of customers who purchased the dog product only.

From the Venn diagram, a represents the customers who purchased the dog product only and
computed value of a is 50

Hence, the number of customers who purchased the dog product only are 50
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Find the number of customers who purchased the cat product only.

From the Venn diagram. b represents the customers who purchased the cat product only and
computed value of b is 66.

Hence, the number of customers who purchased the cat product only are 66.



 [image: image38.png](©
Find the number of customers who purchased the dog or fish product
Apply the following formula:
n(AUB)=n(A)+n(B)-n(4nB)
Here, A represents the customers who purchased the dog product and B represents customers.
who purchased the fish product.
The values are given as,
n(4)=83.n(B)=22,n(ANB)=8
Substitute the values in formula as,
n(AUB)=n(A)+n(B)-n(ANB)
n(AUB)=83+22-8
n(AUB)=97

Hence, the number of customers who purchased the dog or fish product are 97.
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Find the total number of purchases.
From the Venn diagram. the total purchases are.

a+bctd+et [+g+petother than a dog, a cat, or a fish

Substitute the values.
[50+66+25+6
a+bctd+e+ [+g+pet other than a dog, a cat, or a fish
4244410434
=197

Hence, the total number of purchases are 197.




