Ch. 2 Basic Structures

Section 1
Sets



Principles of Inclusion and Exclusion

BAUB[=]|A|+|[B|-|ANB]

m|AuBUC|
=|A|[+[B[+]|C|[-[AnB[-|ANC]
—-|BNnC|+|A N BNC|

A =]U]|-[A]



Disjoint sets

BA & B aredisjointsetsiff AnNB =

B Example:
mA={1, 2, 3}
mB={4,5, 06}



Power Set

B P(A) = The power set of a set A = the
set of all subsets of A.

BAcPS)IFAcCS

m| P({{a, {b}},a {b}})|=2°

B Thereisnoset As.t. |[P(A) =0
B Thereisaset As.t. |P(A) =1
B ThereisnosetAs.t |[P(A) =3




Power Set

A = B iff P(A) = P(B)

Proof

‘=" Suppose that A=B. Then P(A) = P(B)

‘<" If P(A) = P(B), then A € P(A) = P(B)
and so AcB

Similarly, B € P(B) = P(A)andsoB c A

Therefore A =B



Power Set
mP(?)={9,{a}, {a, O}}

Note that:
B c {0}, D c{T}, O AT}, D #D}

m{2}e{2, {2}, {2} A2, {2}}, 2 € {2, {2}}
m{{(2}} {2, {2}}, {2} 2{2}
ma ¢ {{a}, {a, {a}} }



Some facts

BAUB =A< BcCcA
BA-B=AsANB=¢
BEA-B=B-A <A=8B
BEA=A-Bu(AnB)



Ch. 2 Basic Structures

Section 2
Set Operations



Set Operations

1. Union AuUB

2. Intersection ANnB

3. Complement c=A=U-A
complement of A w.r.t. to U

4. Difference A-B=AnNnB¢
5. Generalized operations




Example

B A = set of students who live 1 mile of
school

B B = set of students who walk to school

1. A U B = set of students who live 1 mile
of school OR walk to It.

2. AN B = setof students who live 1 mile
of school AND walk to it.

3. A — B = set of students who live 1 mile
of school but not walk to it.



Set Identities

B See Table 1 in page 124
B [dentity Laws:
Aud=A

ANnU=A

B Dominations Laws:
AuU=U

ANd=0



Set Identities

B [dempotent Laws:
AUA=A
AnA=A

B Complementation Law:
(A°)° = A

B Commutative Laws:
AuB=BUA
ANnB=BnA



Set Identities

B Associative Laws:
AuBuC)=(AuB)uC
ANnBNnC)=(AnB)nC

m Distributive Laws:
AnBulC)=(AnB)uU(AnC)
AuBnC)=(AuB)n(AuC)
m De Morgan’'s Laws:

(AU B)t =B A°

(AN B)t=BcuU A°



Set Identities

B Absorption Laws:
AUANB)=A
ANnBuUC)=A
B Complement Laws:
ANA°c=
AuAc=U



Proof of A=B

mShowthat AcBand Bc A

BShow that VvV x (x eA & x €B)
B Direct proof



Examples

(AN B)=BcuU A°

Proof

(AnB)={xelU |[xegAnB}
={xeU |-(xeAnB)}
={xelU |=-xeAv-xeB}
={xelU |xgAvxegB}
={xelU |xegA} u{xelU |xeB}
- Ac U Be



Another proof of (A M B)¢ = B U A€

Xxe  AnBfsxe ANnB
S xg Aorxe B

< X e A®orx e B°

& X e Acu B¢



