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Today's learning goals

Correctly prove statements using appropriate style
conventions, guiding text, notation, and terminology

Define and differentiate between important sets
Use correct notation when describing sets: {...}, intervals

Define and prove properties of. subset relation, power set,
Cartesian products of sets, union of sets, intersection of
sets, disjoint sets, set differences, complement of a set



Overall strategy

Do you believe the statement? its negation?
Try some small examples.

Determine logical structure + main connective.
Determine relevant definitions.

Map out possible proof strategies.
For each strategy: what can we assume, what is the goal?
Start with simplest, move to more complicated if/when get stuck.
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Direct proof, J Contradiction, J

constrgctlon, hidden cases
exhaustive, etc.




Some definitions Rosen Secions 2., 22

Set: unordered collection of
J IS an e/ement o

A=Biff Vr(x € A+ z € B)

How to specify these elements?
Roster. M
Set builder {x € U | P(z)}
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SOme deflnlthnS Rosen Sections 2.1, 2.2

\74 S R S ubsed

Subset: A@B means Ve(z € A — z € B)

For sets A and B, A =B if and only if both
ACB and BCA

Why a definition for equality?

p p
{5 Ip,qu,q%U} , {5 p,qez,q>0,gcd(p,q):1}



Some definitions Rosen Secions 2., 22

Subset: AC B means Ve(r€e A—>2x € B)

o Tavs((A-s) s (Ase Anip)
Theorem: Fopsets Aand B, A=B |t and only if;both
ACB and BCA
Proof: <+ A, B Lux arbitary =t WS
AR tan ASBas BSA , @D ASB <A B, dnn AR
What's the logical structure of this statement?

A. L{J\_rJl\:/ersaI conditional. C. Conjunction (and)
B Bidonditional. D. None of the above.

N




SOme ggén IHQQ%VX (XQA)”@‘ \Rosaenlo(p ﬂ)?elzosi\ct?n;zl )
Subset: ACB means Ve(xr € A — x € B)
<3

Proper subsetmeans AC B and A# B Jdenstc A A _— )
When A is a subset of B, we say B is a superset of A. cle ~stctA B2 A

Which is not true? Bb“\)S Qe shan ™ ~
/:6\f ar\? leVa \,"f&(j %Z.S °

A (Zrisasubsetof Z]  clemunt iF ")Sl(\D v
B Zisasubset by < TSy TAT sy s an SO
§ Q is a subset of R. So 45 in D

R is not a subset ofg PL Twer< S an evanPlR Nz
T 8% RN lament s TR —Wa
Sover— o~ D




SOme deflnlthnS Rosen Sections 2.1, 2.2
Empty set: 0={}={z{z #x}

Which of the following is not true?
A. 0CD s vwn \
BM e wov=vora Ve P has w0 ey
C. Forany setA, 0 C A s e
D. Forsome setB, 0 € B Cons dvochen TR -3 K 7 X
E. More than one of the above.

For s\ 55 B, her F WNWWM?\(?F
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Operations on sets Rosen Sectons 2.1, 22
Power set: ForasetS, 'Wpoﬂervset IS the set of all

subsets of S. P(S)={A| ACS}
\‘Sd(h’/’hx'l'ﬂ
P({2})
727 S 1y
K=35F £ iz5

PN =L @, i) g



Operations on sets Rosen Secions 24, 22

Power set: ForasetsS, its et Is the set of all
subsets of S. P(S) = {@Q ACS}t )

Which of the following is not necessarily (always) trye? ]
/(,S'E'P(SU WTS <S£S €. WITS \vljc %EXQS%’JKCS

(B, 0eP(S), WTs @S
L. 0 CP(S)
D)pesS ex. S=71y SIS X P PEL.

H

E. None of the above.
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Operations on sets Rosen Sectons 2.1, 22

Given two sets A, B we can define

AN B intersectionof Aand B
AUDB  unonofaands
A — B opifferenceof Aand 8

A x B Caresianproductof Aand B
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OperathnS On SetS Rosen Sections 2.1, 2.2

Given two sets A, B we can define

ANB={x
AUB =z

rec ANz € B}
rec AV e B}

A—B={x|x€ANx & B}
AxB=A(x,y) |z €e ANy € B}

Examples



Operations on sets

Given two sets A, B we can define
ANB={z|z€ ANz € B}
AuB={z|z€ AV z € B}
A-B={z|z€ ANz ¢ B}
AxB={(z,y)|x€ ANy € B}

Rosen Sections 2.1, 2.2

ich of these is true?
<A NB=BnNA
~&ZUB=BUA
CA-B=B-A

DAxB=BxA
E. None of the above.




O pe ratl O n S O n SetS Rosen Sections 2.1, 2.2

Given two sets A, B we can define
ANB={z|z€ ANz € B}
AuB={z|z€ AVz € B}

A-B={z|z€ ANz ¢ B} Which of the following can't be
AXxB={(z,y) | z€ ANy € B} labelled in this Venn diagram?
A. ANB

B. AUB
A B C. A—-B
D. Ax B
E

. None of the above.




O pe ratl O n S O n SetS Rosen Sections 2.1, 2.2

Given two sets A, B we can define
ANB={z|z€ ANz € B}
AuB={z|z€ AVz € B}
A-B={z|z€ ANz ¢ B}

When can you conclude that Ais a subset of B?
A.When AUB=A

B. When A— B=A

CWhen A—B=B-A

D.When ANB=A

E. None of the above.




Some definitions Rosenp. 128 22

Disjoint sets: two sets are disjoint if their intersection is the
empty set.

51 23y~ T4S6)

= @

,‘F Aﬁ%:¢ Pran A-B=A s~ R-A =B

Examples?



Some definitions Rosenp. 128 22
Disjoint sets: two sets are disjoint if their intersection is the
empty set

Which of the following is not true?
A 0Ch

B. 00

C. Forany setA, 0 C A

D. Forsome setB, 0 € B

E. More than one of the above.




Generalized union / intersection reenp. iz

i i i . e ONnen
Union and intersection are associative Hr osxs

( a5
AlUA U---UA, = UA (¢ nogps Leomn

ufl 2 i=1 RS
@ ”}U?JzB}g) Qf/_a}—'—i/,z)-_\,n“}

AlﬂAgﬁ---ﬂAﬂ:ﬂAi

i=1

1



Analogue: Summation notation

—

Index of summation
Lower limit
Upper limit

Ex (1): Write an expression for the sum of the first n positive integers.
Ex (2): Write an expression for the sum of the first n positive even integers.
Ex (3): Write an expression for the sum of the first n positive odd integers.



