MATH 174, LECTURE 13

1. Go over homework questions.

2. Homework: pages 256—-257, numbers 1, 2(a), 11, 13, 15, 18, 25(a)

true or false, use Venn diagrams

pages 266—267, numbers 1, 6(a), 20(a), 36, 38
Quiz: Thursday (10/25)

3. Theorem 5.2.1:For all setsA4, B, andCthe following are true:

1. AnBC AandANn B C B.
2. ACAUBandB C AUB.
3. if AC BandB C C,thenA C C.

4. Theorem 5.2.2:Let A, B, andC be subsets of a universal $ét Then

1. AnB=BnNnAandAU B = BU A (cummutative law)
.ANBNC)=(AnB)NnCandAU (BUC) = (AU B)UC (associative law)
LAUBNC)=(AuB)N(AuC)andAN(BUC) =(ANB)U (AN () (distributive law)
. (A%)¢ = A (double complement law)

. (AUB)* = A°NB°and(AN B)¢ = A°U B¢ (De Morgan’s Laws)

10. A — B = An B¢ (alternative representation of set difference)
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5. Notes on Theorem 5.2.2:

2. lllustrate with a Venn Diagram. Note that we can deduce that we do not need parentheses here.
3. Prove this different from book with following steps:

e What does it mean for the sets to be equal? What does the book do?

e Does this look familiar? Recall thatv (¢ A7) = (pV ¢) A (p V). Note that one is true if and only if
the other one is true.

e Letp be the statement € A, ¢ the statement € B, andr the statement € C. Note thaty A r is the
sameasg € BNCandpV (gAr)isthesameas € AU (BNC(C).

e What isp Vv ¢? What aboup v r? What aboufp v ¢) A (p V 1)?
e Tie the above together.
5. lllustrate with a Venn Diagram.

7. How would we prove this as above? Use thatp V ¢) =~ p A ~ ¢ wherep is thatz € A andgq is that
T € B.

10. lllustrate with a Venn Diagram.
6. Examples: (1) page 257, number 14
(2) page 257, number 16
7. Theorem 5.3.3:Let A be a subset of a universal $ét Then

1&3. AUD=AandAND =10
2. AnNA°=0andAUA°=U
4, U¢=0andpc=U
8. Definition: Two setsA and B aredisjointif AN B = (). More than two sets are said to tmutually disjoint(or

pairwise disjoinj if no two of them share a common element (i4, ..., A,, are mutually disjoint if for alk
andjwithl <i<j<n, A4, NA;=0).



10.
11.
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Definition: A collection of nonempty sets4,, ..., A, } is apartition of a setA if the sets are mutually disjoint
andA=A,U...UA,.

Example: The set{1, 4,5} and{2, 3,6} form a partition of the integers from 1 to 6 (inclusive).
Definition: Given a setd, thepower sebf A, denotedP(A), is the set of all subsets of.
Examples: (1) If A = {0,1}, then what isP(A)?

(2) If A={0,1,2}, then what isP(A)?

(3) If A= {0}, then what isP(A)?

(4) If A={}, thenwhatisP(A)?

(5) If Ais a set withn elements, how many elements dg&sA) have? Why?
Comment: If A C B, thenP(A4) C P(B).

Give quiz.



