Exercise 8.1

1.

[image: image1.png]since 3 does not belong to the given set {2.!

9,10}, 50 30{2,5.7.9.10} is a false statement.




2.

[image: image2.png]Since 6 is a member of the set {2, 6, 9, 5}, 50 6 00{-

6,9, 5} is a true statement.




3.

[image: image3.png]Since 9 is not a member of the set {2, 1, 5, 8}, 509 00{2, 1, 5, 8} is a true statement.




4.

[image: image4.png]Since 3 is not a member of the set {7, 6, 5. 4}, 50 300 {7, 6, 5, 4} is a true statement.




5.

[image: image5.png]As the ordering of the elements in a set is not important hence it is true that

(2.5.8.9)={2,5,9.8)




6.

[image: image6.png]Since '0' is not a member of the set {3, 7, 12, 14} where as 0 is a member of the set {3, 7, 12,
14, 0}. Hence it is not true that

(3.7.12,14}={3,7.12.14.0}




7.

[image: image7.png]The set of all whole numbers greater than 7 and less than 10 = {8, 9}

Since 8, 9 are the only elements of the given right hand set as well as of the left hand set.
Hence.

(all whole numbers greater than 7 and less than 10} = {8, 9} Is a true statement




8.

[image: image8.png]The set of all counting numbers not greater than 3 = {1, 2}

Hence, 0 is a member of given right hand set but not a member of the left hand set so the given
statement,

{all counting numbers not greater than 3} = {0.1. 2}is false statement




9.

[image: image9.png]The left hand set consists of all odd integers from 6 to 18 these are 7, 9, 11, 13, 15and 17.
Now, the element 13 of the left hand side set is not the element of the right hand set. Hence the.
statement,

(x| xIs an odd nteger. 6 < X < 18}={7,9, 11,15, 17} Is false




10.

[image: image10.png]The left hand set consists of all vowels these are a, e, 0 and u.
Hence the statement,

(x| xIs a vowel} = {a, e. . 0. U} Is true.




11. 
[image: image11.wmf]f

is as set containing no element namely the empty set 
[image: image12.wmf]f

.{} and {0} is a set containing one element namely the whole number 0.

Therefore,
[image: image13.wmf]f



 EMBED Equation.3  [image: image14.wmf]¹

{0}.

12.

 Set-builder notation is shorthand used to write sets, often for sets with an infinite number of elements. It is used with common types of numbers, such as integers, real numbers, and natural numbers. This notation can also be used to express sets with an interval or an equation.
[image: image15.png]For example consider a set
A={5.7. 11,13, 17,19, 23} In roaster form since A is the set of all prime numbers greater than
4 and less than 24.

In set builder form set A can be expressed as A = {x | X is a prime number 4 < x < 24}




13.

[image: image16.png]Since all the elements of the set A are contained in U.

Hence, A <U




14.

[image: image17.png]Element '-2' of the set E = {~2}, does not belong to the set A = {3, 0, 3} Hence, E g A




15.

[image: image18.png]Elements of the set A = {- 3, 0, 3}, are not present in the set E = {- 2}.

Hence, A ¢ E




16.

[image: image19.png]Since all the elements of the set B = {~2, —1, 0, 1, 2} are not the member of the setC = {-3, —1}.

Hence.B ¢ C




17.  A = {-3,0,3}
   
[image: image20.wmf]A
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18.

[image: image21.png]since all the elements of the set {0, 2} do not belong to the set D = {0}.

Hence, {0, 2} ¢ D




19.

[image: image22.png]The element 0 of the set D = {0} is contained in the set B = {2, -1,0, 1, 2}.

Hence.D < B




20.

[image: image23.png]Since all the elements of the set A = {~3, 0, 3} do not belong to the set C = {-3, ~1}.

Hence, A g C




21.

[image: image24.png]since this set has three elements - A, B, C. Therefore, it has 22 or 8 subsets.




22.

[image: image25.png]Since this set has five elements - red, yellow, blue, black and white. Therefore, it has 25 or 32
subsets.




23.

[image: image26.png]Since the set {x | x s an integer strictly between 0 and 8} = {1, 2, 3, 4, 5. 6, 7}, has seven
elements. Therefore, it has 27 or 128 subsets.




24.

[image: image27.png]Since the set {x | x is a whole number less than 4} = {0, 1, 2, 3}, has four elements. Hence, it
has 24 or 16 subsets.




25.  U = {0, 1, 2, 3, 4, 5, 6, 7, 8}
        X = {1, 2, 3, 4, 5, 6, 7}

          X complement U={0,8}

26. U = {0, 1, 2, 3, 4}

X = {0, 1, 2, 3}

X complement U = {4}

27. The intersection of two sets is a net set that contain all of the elements that are in both sets. The intersection is written as A
[image: image28.wmf]Ç

B

The union of two sets is a new set that contains all of the elements that are in at least one of the two sets. The union is written as A
[image: image29.wmf]È

B

[image: image30.png]SN

A nB




[image: image31.png]



28.

[image: image32.png]7 :and 9 are the only elements, which belong to both the given sets on the left hand side.

Hence {5. 7.9, 19} ~{7.9. 11, 15} = {7, 9}




29.

[image: image33.png]8 and 11 are the only elements, which belong to both the given sets on the left hand side.

Hence. {8, 1. 15} ~{8. 11, 19, 20,

8, 1}




30.

[image: image34.png]1 is the only element, which belong to both the given sets on the left hand side.

Hence {2.1. 7} ~{1.5. 9} = {1}




31.

[image: image35.png]6 and 14 are the only elements, which belong to both the given sets on the left hand side.

Hence. {6, 12, 14, 16} ~{6. 14, 19}

6. 14}




32. {3, 5, 9, 10} 
[image: image36.wmf]È



 EMBED Equation.3  [image: image37.wmf]f

f

=


33. {3, 5, 9, 10} 
[image: image38.wmf]Ç

 
[image: image39.wmf]f

 = {3, 5, 9, 10}
34.

[image: image40.png]Here. the two given sefs on left hand side are same, therefore each set itself is the union as
well as intersection of the given two sets.

Hence {12, 4} ~{1.2. 4}={1.2 4} Also{1,2, 4} U {1.2 4}={1,2 4}




35.

[image: image41.png]The elements 1, 2 of right hand set belongs to both sets in the left hand side but the remaining
element 4 of right hand side set only belongs to first set of left hand side’s two sets.

Hence, {1, 2, 4} L {1, 2}

1.2,.4)




36.

[image: image42.png]Yes|

tis possible for two nonempty sets to have the same intersection and union
Take A={1,2.3,4}.B={1.2.3.4}
Now,

AUB=A4orB

AnB=Aand B

Hence, the intersection and union is same if the two sefs are equal.




37.

[image: image43.png]X NY={2,3.4,56) {3,579
={3.5}
Elements 3 and 5 are the only elements belong to both sets X and Y.




38.

[image: image44.png]X UY={2,3,4,56) V{3,579
={2.3.4,5.6,7,9}
2.3, 4,56, 7,9 are the only elements which either belongs to set X or set Y or both.




39. X = {a, b, c, 1, 2, 3}

   X’ = {d, e, f, 4, 5, 6}

40.

[image: image45.png]Consider U ={1,2,3,4,5,7.9,11,15}.Y ={3.5,7.9}.
Write the members of the set y. using set braces.

The set y* contains all the elements of U/ that are notin ¥.

1.2,4,11,15},





41.  X’={d,e,f,4,5,6}
 Y’={a,c,e,2,4,6}

X’ 
[image: image46.wmf]Ç

Y’={e,6}

42. X’={d,e,f,4,5,6}
Z={b,d,2,3,5}

X’ 
[image: image47.wmf]Ç

Z={d,5}
43. X={a,b,c,1,2,3}

Y={b,d,f,1,3,5}

Z={b,d,2,3,5}

Y
[image: image48.wmf]Ç

Z={b,d,3,5}

X
[image: image49.wmf]È

 (Y
[image: image50.wmf]Ç

Z)={a,b,c,d,1,2,3,5}

44.

[image: image51.png]First consider,
X UZ={2,3,4,5,6) U{2.4, 11,15}
={2.3.4,5.6,11.15}

(Listed the elements of the first set X and then included the elements of the second set Z which
are not already listed.)

Now.Y A(X UZ)={3,5.7.9} n{2.3.4,5,6 11,15
={3.5}
The elements 3, 5 are the only ones belonging to both the set Y and (X L Z).




45.

[image: image52.png]M'ie.. Complement of M, contains all the elements of set ¢ : which are not in set M

{all students in this school not taking this course}.




46.

[image: image53.png]M UN = {all students taking this course}
U {all students taking accounting}
- {all students taking only this course or only accounting

or both}.




47.

[image: image54.png]N P = {All students taking accounting}
~ {all students taking philosophy}

{all students taking both accounting and philosophy}




48.

[image: image55.png]N P = {All students taking accounting}
~ {all students taking philosophy}

{all students taking both accounting and philosophy}




49.  E
[image: image56.wmf]Ç

 A=
[image: image57.wmf]f

is a disjoint set 

A
[image: image58.wmf]Ç

E=
[image: image59.wmf]f

 is a disjoint set 

50. None of the set is disjoint set.

51.

[image: image60.png]Consider the given data.
U's universal set contains five stocks
U ={Allstate, Apple, Microsoft, Pepsi, UPS}

Set 4 contains all stocks with a high price greater than 560
A={Apple, Pepsi, UPS}

Set pcontains all stocks with a last price between $25 and $55
B={ Pepsi,UPS}

Set Ccontains all stocks with a negative change
C = {Allstate, Apple, Microsoft, UPS}

Now is the set contains all the listed stocks that are notin 4

Therefore, | A’ = { Allstate, Microsoft}





52.

[image: image61.png](Consider the given data.
U's universal set contains five stocks
U ={Allstate, Apple, Microsoft, Pepsi, UPS}

Setcontains all stocks with a high price greater than 560
A={Apple, Pepsi, UPS}

Set gcontains all stocks with a last price between $25 and $55
B={ Pepsi,UPS}

Set Ccontains all stocks with a negative change
C = {Allstate, Apple, Microsoft, UPS}

Now BUC's the set contains all the listed stocks that are in B or C

Thatis |BUC = {Allstate, Apple, Microsoft, Pepsi, UPS}





53.

[image: image62.png]Consider the given data.
U's universal set contains five stocks
U ={Allstate, Apple, Microsoft, Pepsi, UPS}

Set 4 contains all stocks with a high price greater than 560
A={Apple, Pepsi, UPS}

Set pcontains all stocks with a last price between $25 and $55
B={ Pepsi,UPS}

Set Ccontains all stocks with a negative change

C ={Allstate, Apple, Microsoft, UPS}




[image: image63.png]Now 4'is the set contains all the listed stocks that are notin 4

A' = {Allstate, Microsoft}|

Here B'is the set contains all the listed stocks that are notin B

B

{Allstate, Apple, Microsoft}

Now A'()B'is the set of all listed stocks that are in both 4’ and B’

Thatis, |A'(B' = {Allstate, Microsoft}





54.

[image: image64.png]Consider the given data.
U is universal set contains five stocks
U ={Allstate, Apple, Microsoft, Pepsi, UPS}

Set 4 contains all stocks with a high price greater than $60
A={Apple, Pepsi, UPS}

Set pcontains all stocks with a last price between $25 and $55
B={ Pepsi,UPS}

Set (contains all stocks with a negative change
C = {Allstate, Apple, Microsoft, UPS}

Here p'is the set contains all the listed stocks that are notin g
B' = {Allstate, Apple, Microsoft}

Now B’(J C's the set contains all the listed stocks that are in 3’ or C

Thatis, [B'UC =

Allstate, Apple, Microsoft, UPS}|





55.

[image: image65.png]Consider, U = {All applicants}

M = {Male applicants}

S = {Single applicants}

E = {Employed applicants}

E is the set of employed applicants it can be male as well as female applicants.
Hence male applicants are the only one belonging to both the sets M and E.

M AE = {Male applicants}

M




56.

[image: image66.png]Consider, U = {Al applicants}
M = {Male applicants}

S = {Single applicants}

Complement of M means, M consists of all those elements of U which are not in M.
That is, M = {Female applicants}

Hence, M' A S consists of common elements in sets M' and §

So.M' A S = {Female applicants} ~ {Single applicants}

{Female single applicants}.




57.

[image: image67.png]Consider, U = {All applicants}
M = {Male applicants}

S = {Single applicants}

Complement of S means, ' consists of all those elements of U which are not in S.
So. §' = {Married applicants}

similarly M contains all these elements of U which are not in M.

So. M = {Female applicants}

Therefore, M U'S contains all the elements belonging to either only set M or only set § or both
the sets. M' U S = {all female or married applicants)}.




58.

[image: image68.png]Consider.
E = {Employed applicants}
S = {Single applicants}

= {All applicants}

Complement of S means, E' consists of all those elements of U which are not in E.
So. E' = {Unemployed applicants}
similarly §' contains all these elements of U which are not in S.

so,

= {Married applicants}

Therefore, E U'S contains all the elements belonging to either only set E or only set S or both
the sets. E' U = {all unemployed or married applicants}.




59.

[image: image69.png]From the table, place T generated $213,498 million and $219,690 million revenue in the years 2014
and 2015 respectively, which is greater than $200,000 million.

No other place exceeds revenue $200,000 million in both years.

List the place T in the form of a set.

{1}




60.

[image: image70.png]From the table, place C generates $8,429 million and $8,336 million revenue in the year 2014 and
2015 respectively, which is less than $20,000 million.

Place B generates $19,943 million and $20,562 million revenue in the year 2014 and 2015
respectively, which is less than $20,000 million revenue in either one of the years.

Other (0) generates $8,637 million and $9,076 million revenue in the year 2014 and 2015
respectively, which is less than $20,000 million.

List the places C, B, and O in the form of a set.

{c,B,0}




61.

[image: image71.png]From the table, place C generates $8,429 millon and $8,336 million revenue in 2014 and 2015
respectively which shows the revenue decreases in 2015 from the previous year.
List the place C in the form of a set.

{c}




62.

[image: image72.png]From the table, place T generates $213,498 million and $219,690 million revenue in the year 2014
and 2015 respectively, which is greater than $35,000 million in both years. Therefore, both the
conditions are not satisfied.

Place Q generates $192,836 million and $201128 million revenue in the year 2014 and 2015
respectively which is greater than $35,000 million in both years. Therefore, both the conditions are
not satisfied.

Place C generates $8,429 million and $8,336 million in the year 2014 and 2015 respectively, which is
less than $35,000 million but the revenue decreases in 2015 from the previous year. Therefore, both
the conditions are not satisfied.

Place S generates $31,221 million and $32,845 million revenue in the year 2014 and 2015
respectively, which is less than $35,000 million in both years and the revenue increases in 2015 from
the previous year. Therefore, both the conditions are satisfied.

Place B generates $19,943 million and $20,562 million revenue in the year 2014 and 2015
respectively, which is less than $35,000 million and the revenue increases in 2015 from the previous
year. Therefore, both the conditions are satisfied.

Other places (O) generates $8,637 million and $9,076 million revenue in the year 2014 and 2015
respectively, which is less than $35,000 million and the revenue increases in 2015 from the previous
'year. Therefore, both the conditions are satisfied.



 [image: image73.png]Place B generates $19,943 million and $20,562 million revenue in the year 2014 and 2015
respectively, which is less than $35,000 million and the revenue increases in 2015 from the previous
year. Therefore, both the conditions are satisfied.

Other places (O) generates $8,637 million and $9,076 million revenue in the year 2014 and 2015
respectively, which is less than $35,000 million and the revenue increases in 2015 from the previous
year. Therefore, both the conditions are satisfied.

List the places S , place B and place O in the form of a set.

{S,B,0}




63.

[image: image74.png]Denote the cable providers as Dt ,C',Ch D |V and A with ranks 12,345 and 6 respectively.

From the table, it is observed that the cable providers which have more than $5 million subscribers
are Dt ,C' ,Ch and D .

List the cable providers Dt ,C', Ch and D in the form of a set.

{Dt,C,Ch, D}




64.

[image: image75.png]Denote the cable providers as Dt ,C ,Ch D |V and A with ranks 1,2,3.4,5 and 6 respectively.

The cable providers between $10 and $20 million subscribers are Ch and D which has $17.5
million and $13.9 million subscribers respectively.

List the cable providers Ch and D in the form of a set.

{Ch, D}




65.

[image: image76.png]Denote the cable providers as Dt ,C',Ch D |V and A with ranks 1,2,3,4,5 and 6 respectively.

The cable providers with less than $20 million subscribers are Ch, D, V' and A which has $17.5
million, $13.9 million, $4.7 million and 4.6 million subscribers respectively.

List the cable providers Ch , D,V and A in the form of a set.

{Ch,D,V, A}




66.

[image: image77.png]Denote the cable providers as Dt ,C',Ch ,D |V and 4 with ranks 12,3,4,5 and 6 respectively.

The cable providers with more than $15 million subscribers are Dt , C' and Ch- which has $26.3
million, $22.5 million and $17.5 million subscribers respectively.

List the cable providers Dt, C and Ch in the form of a set.

{Dt,C,Ch}




67.

[image: image78.png]Denote the cable providers as Dt ,C ,Ch D |V and A with ranks 1,2,34,5 and 6 respectively.

The set ' is the set of cable providers with more than $5 million subscribers, which are Dt , C',
Ch and D .

The set G is the set of cable providers with subscribers between $10 million and $20 million which
are Ch and D .

The set /UG includes all the providers of subscribers more than $5 million or the subscribers
between $10 million and $20 million or both the sets which are Dt ,C', Ch and D .

List the cable providers Dt ,C', Ch and D in the form of a set.

{Dt,C,Ch, D}




68.

[image: image79.png]Denote the cable providers as Dt ,C',Ch D |V and A with ranks 12,345 and 6 respectively.

The set ' is the set of cable providers with more than $5 million subscribers which are Dt , C',
Ch and D .

The set H is the set of cable providers with less than $20 million subscribers which are Ch , D,
VoandA.

To obtain the H M ' includes all the common providers of set H and set F", that is the providers
‘which have more than $5 million subscribers and less than $20 million subscribers which are Ch
and D .

List the cable providers Ch and D in the form of a set.

{Ch, D}




69.

[image: image80.png]Denote the cable providers as Dt ,C',Ch ,D |V and A with ranks 1,2,3,4,5 and 6 respectively.

The set | is the set of cable providers with more than $15 million subscribers which are Dt , C' and
Ch.

The set containing all the six cable providers is the universal set.

To obtain the set I’ , exclude all the cable providers with more than $15 million subscribers from the
universal set, which are D, V' and A .

List the cable providers D, V' and A in the form of a set.

{D,v,A}




70.

[image: image81.png]Denote the cable providers as Dt ,C ,Ch D |V and A with ranks 1,2,34,5 and 6 respectively.

The set I is the set of cable providers with more than $15 million subscribers which are Dt , C' and
Ch.,

The set containing all the six cable providers is the universal set.

To obtain the set I, exclude all the cable providers with more than $15 million subscribers from the
universal set, whichare D, V' and A .

I

{D,v,A}

The set H is the set of cable providers with less than $20 million subscribers which are Ch , D,
VoandA.

H={Ch,D,V, 4}

The intersection of the set I' and H  includes all the common providers of set I’ and set H which
ae D,V and 4.

List the cable providers D, V' and 4 in the form of a set.

{D,v,A}




71.

[image: image82.png]From the table it is observed that there is no such cable provider with more than thirty million
subscribers.
This implies that the set is an empty set.

{2}




72.

[image: image83.png]Denote the cable providers as Dt ,C ,Ch D |V and A with ranks 1,2,34,5 and 6 respectively.

The set ' is the set of cable providers with more than $5 million subscribers which are Dt , C',
Ch and D .

The set ' is the set of cable providers with less than $20 million subscribers which are Ch , D | V'
and A .

The set F'U H includes all the providers which have more than $5 million subscribers or less than
$20 million which are Dt ,C',Ch , D,V and A.

List the cable providers Dt ,C',Ch D |V and A in the form of a set.

{Dt,C,Ch,D,V, 4}



 [image: image84.png]As the set F' U H contains all the cable providers. Therefore the set is a universal set.
The complement of a universal set is an empty set as there is no cable provider left after taking the
complement of the universal set.

{2}




73.

[image: image85.png]The export of corn is $39.4 million metric tons in 2011 and $56.5 million metric tons in 2016. Clearly,
the export increased over the years.

The export of rice is $3:2 million metric tons in 2011 and $3.6 million metric tons in 2016. Clearly, the
export increased over the years.

List the farm products whose exports increased from the year 2011 to the year 2016 in the form of
set.

{Corn, Rice}




74.

[image: image86.png]There is no farm product whose export is more than $40 million metric in both the years 2011 and 2016.
List the farm product that has exported more than $40 million metric tons in the form of a set and the set
is an empty set.

{2}




75.

[image: image87.png]There is no farm product whose export is more than $50 million metric in both the years 2011 and 2016.
List the farm product that has exported more than $50 million metric tons in the form of a set and the set
is an empty set.

Io)




76.

[image: image88.png]The export of farm products wheat, corn, rice and barley is $28.6 million metric tons, $39.4 million
metric tons, $3.2 million metric tons and $0.2 million metric tons in 2011 respectively.

All the exports in the year 2011 is less than $40million metric tons.

List the farm products whose exports are less than $40 million metric tons either in 2011 or 2016 in
the form of a set.

{Wheat, Corn, Rice, Barley}




77

[image: image89.png]The export of farm products wheat, corn and rice is $28.6 million metric tons, $39.4 million metric
tons and $3.2 million metric tons in 2011 respectively.

All the exports in the year 2011 is more than $3.5 million metric tons.

Only the export of barley has $0.2 million metric tons and $0 million metric tons in 201 and 2016
respectively.

List the farm products whose exports are more than $3.5 million metric tons either in 2011 or 2016 in
the form of a set.

{Wheat, Corn, Rice}




78.

[image: image90.png]The export of wheat is $28.6 millon metric tons and $28.2 million metric tons in 2011 and 2016
respectively.

The export of wheat decreased from the year 2011 to the year 2016 but the export in both the years
is less than $30 million metric tons.

There is no farm product whose export is more than $30 million metric and the export decreased
from 2011 to 2016. Both the conditions are not satisfied with any of the farm products.

There is no farm product which satisfies the conditions. Therefore, list empty sets in the form of a
set.

{2}
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