Problems
1.1. Give another description of the following sets
a. {xis areal number such thatx? = 1} (Ans:{1,-1})

b. {x: x is an integer such that x> — 3 = 0} (Ans:®)

c.{x:x is an integer such that x> — 3x + 2 = 0} (Ans: {1,2})
d. {1, 3,5,7,9} (Ans: {xis positive integer ,x is odd and less than 10})

1.2. Consider the universal set U ={1, 2, ...,.9}
andsetsA={1,2,5,6},B={2,5,7},C={1, 3,5,7,9}. Find:
(@A nBandA n C. (Ans:{2,5},{1,5})
(b)AuBandBuUC. (Ans:{1,2,5,6,7}{1, 2,3,5,7,9})
(c) Acand Ce. (Ans:{3,4,7,8,9},{2,4,6,8})
(d)A—BandA—-C (Ans:{1,6},{2,6})
(e)AABandAAC (Ans:{1,6,7},{2,3,6,7,9})

(AU C)—Band (BAC)—A (Ans:{1,3,6,9},{3,9})
1.3.GiventhatA={2,4}and B = {x:x*> + 6x + 8 = 0)

Are A and B disjoint sets? (Ans : yes)

1.4. Which of the following sets are equal?

A=1{x|x)-4x+3 =0}, C={x|x € Nx < 3}, E=1{1,2}, G={31}
B={x|x2—-—3x+2 =0}, D= {x|x € Nxisodd,x < 5}, F = {1,2,1}, H
= {1,1,3}.

(Ans:A=D=G=H ,B=C=E=F)

1.5. Let M, P and C be the sets of students taking Mathematics, Physics and
Computer science respectively in a University. Assume 300 students study
Mathematics,350 students study Physics,450 study Computer science ,100
study mathematics and Physics,150 study Mathematics and Computer



science ,75 study Physics and Computer science and 10 study all three

courses .How many students are taking exactly one of those courses? (Ans:480)

1.6. We form the union of a set with 5 elements and a set with 9 elements.
Which of the following numbers can we get as the cardinality of the union: 4,

6,9,10, 14,20 ? (Ans:9, 10, 14)

1.7. What is the intersection of
(a) the sets {0,1,3} and {1,2,3}? (Ans: {1, 3})
(b) the set of girls in this class and the set of boys in this class? (Ans:®)

(c) the set of prime numbers and the set of even numbers? (Ans:{2})

1.8. What is the symmetric difference of the set Z4 of non-negative integers
and the setE of even integers (E ={...—4,—2,0,2,4,... }contains both negative
and positive even integers). (Ans: The set of negative even integers and
positive odd integers.)

1.9. Prove thatif AcBthen i.ANB = A iiLAUB =B
1.10. Determine whether each of the following is true or false:
a.x € {x} b.{x} € {x} c.{x} € {x}
d.{x} € {{X}} e.d C {x} f.® € {x}
(Ans:a. True b.True c.False d.True e.True f False)
1.11. Let A and B are two sets prove that
(A-—B)U(B—-A)=(AUB)—(ANnB)
1.12. Write the dual of each set equation
a(UnAuBnA =A. (Ans:(PUA)N(BUA)=A

b.(ANU)UBNA) =A  (Ans:(AU®) N (BUA) =A)



1.13. Prove the following:

a.A € Bifandonlyif A N Bc=9

b.A € BifandonlyifAcU B = U

c.A € Bifandonlyif A\B =@

1.14. Find the power set P (A) of A={1, 3, 5}.

(@, {1}, {3} {5}, {1, 3},, {1,5},{3,5},{1, 3, 5}]
1.15. Let A and B be arbitrary sets. Show that (4 — B)nB=®

1.16.Let A = {1,2,3,4,5,6},4, = {1,2},4, = {3,4},4; = {5,6}.

Show that {A;,A,, A5} is a partition of A.

1.17. Determine whether or not each of the following is a partition of the set N

of positive integers:

a. [{n|n > 5},{n|n < 5}]. (Ans:No)
b. [{n|n > 6}, {1, 3,5}, {2, 4}]. (Ans:No)
¢ .[{n|n2 > 11}, {n|nZ2 < 11}]. (Ans:Yes)



