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Sec 1.2 Rasic Set Ore.ra{:?ons

Termino[ogt]: c(isjoin'& Setg
D_e_f e say two sets S and T are disjsint if:

S and T  have noe elements Tn Coramoaon.

Ex |et A= { P I p is a prime number ; 2 SPSII}
B = [ Fosﬂ;'( Ve even numbers '}
C = { e I X is To&i-f’«ve_ and odd 5 x < 17}

B and C ovre_ J:Sjo‘l'n[:' Sets

A ad B are not ol;_g\jc’,nt
A and C are. not c\?&jo‘in—t



— looks like the 2nd letter

[ntercection
n " Tntecrsection

j)e-F T he Tn+er§eC-&?on o.F sets S and T @C"Ute—d SﬂT)
is the cet of elements Fthat are in beth S and T,

SNT = [x{xeS and xéT3

Ex let A=[2,3,57% 11}
p=[2,46,-}
c=1{" 3.5,% 7, 11}
AN = {iZ}
%

BOC =
ANC - {’3355’¥)1{}

Ex ZNAK = 7
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Union U*“looks (ke +he st lefter

in union

Def The union °'F sets S and T @eno‘te—c’ SUT>

is the cet of elememts That are in S or in T
(or in both S and T)

S UT = [xIXéS ol XéT3
Ex Let A={2,3,57% 11}

C={th55%H%I1}
ave {1, 2,3 6771]
Ex ZUA =4
Ex SU@ =5 fr any set S



{ (x)&) l Xaf-g: 7 xsjé R3
{ ro‘nn'l,—s on —the ij—T [ane
Qaf's‘f:g‘n’\q. the ecbt/la-é'(on XtyYy=+ ?T

Ex Let A
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P e
Then A UB = { Po'mtg on -the [tne A or E(}



Termfno[oetj : c‘isjoin'& Setg

FaC{:s I‘F S ond [ ace. AISJO'M'(: ~Fm}ée_ ge_(;_g)
then |SUT | = <] +]T]|

|]C S and T are V‘“"”disjo?n{: *Fm?ée Sets,
then |SUT| K [s| +[T|



Universe

Often we veed +o establish a universe under discussion,

@5 Let +he universe be U = IP
Then the set {xl Xz=?} is {3}

?’)i Lg-{j the universe be U :Z
Then the set {Xl Xz‘:??‘ 'S {~3’3]

Venn Diaarams

Uaiverse sSel |
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Union
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Complement Let A B be subsets of -the universal set U.

B— A ={><}><éB and X;_ZA} %Qie“"g{;

w L . o &—
Read “the complement of B relative o AT "t o0 ETA

Set B Cet B—A:

. )

Ex U= {112)---)43 ) A= {2)5} > E= [Ilglly-)b']'

Then B—A= {1,3,4] 6
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Ex  Swppose AC B
Venn o“aaram ‘F;F B”A Venn olfaaram ‘Féf‘ A-.B

B B

O O

In 4his cace, A-B ———@

Ex |let A= N, B=Z.
Then B=A =[.3,-2,-15  and  A-B=



Complement Let A be a subset of the universal set U,

A= UA - [eett | oA AT
(vead “Fhe COM'Fle—MQv\“E' °-F A">

Ex U= {12,635, A= {2)5} . Then A= {1 3'4)*4’}
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E)f_ U = Z' —The, Com:rle,me/\t D—F { even ':n'(-eae.r&f}
1S {Or:lcl L n-}eaer&'}'

Ex Let Y= R . @C=E—xé JP\|><¢&3

called ircatiovnal numbers




$3mme-l:r’c c difference

AeB = (Auvr) - (AnB) |

R ead ‘\‘the, C_-jmme_'l:r?c difference of A and R”

)

Ex AD @B -A } L ong seh A
A® A =D




Symmetric difference
Ae B = (Auvp) - (AnB)

Ex Let A= (637Y, B= £24% 7} Twy A® B=]12 3.4,

y

Ex I} AESB +then A®ODB= B-A
Ex : @@ R: R—@ = {'ﬁ{'&h‘('onal r\um(oe.rs}

B

O




Exercise
Su P'Fose, U s an i -anf-te— univecsal cet,

and A and B  are in -FTn?té Cubsets of U .
c
1) Must A ke finite ¥ Aoth pre possible.,
Must AS be iafinite 7
Faind ?K@Mrles U ond A 75«*
-{\;nm‘e,/ infini te
L) Must A UL B> be fm‘:éc/ 7W7Cf'n?ﬁe_?
Muct Le tnfinite. hy '’

;> Must 4 OR be -Finf'ée,/’/n?[:n?te_? Z;?:?;,Q;?_re'
Find €><@rv»7>7€_% U,A> R 7Cf
-l[\;n?fe,/ infing te
4) Must A®B be finite /in fiaite 2 B0 2
Fand e><mv,7>/es U,A> R 7Cf
-ll\;nife,/ infing te
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1.2.3 SageMath Note: Sets <-— The end o'F ‘(/‘,6544- BOQ(('

To work with sets in Sage, a set is an expression of the form Set(/ist). By S

wrapping a listwith Set( ) , the order of elements appearing in the list and ec 1 . 2_
their duplication are ignored. For example, L1 and L2 are two different lists, but

notice how as sets they are considered equal:

L1=[3,6,9,0,3] b
2 L2=[9,6,3,0,9]
3 [L1==L2, Set(L1l)==Set(L2) ]

Evaluate (Sage)

The standard set operations are all methods and/or functions that can act on
Sage sets. You need to evaluate the following cell to use the subsequent cell.

A=Set(srange(5,50,5)) »
B=Set(srange(6,50,6))

(A, B] Saﬂe_ MQ'Eh- 0‘”%

Evaluate (Sage)

We can test membership, asking whether 10 is in each of the sets:

[10 in A, 10 in B] »

Evaluate (Sage)

The ampersand is used for the intersection of sets. Change it to the vertical bar,
|, for union.

A&B P

Evaluate (Sage)

Symmetric difference and set complement are defined as “methods” in Sage.
Here is how to compute the symmetric difference of A with B, followed by their
differences.

[A.symmetric_difference(B),A.difference(B), B.differe‘nﬁe(A
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One Yeason -tlhat we left —the Je-(?:n'u-non of

6 Set Vague is Russell s Paradox:

e The TRucsell cet” R s -the sei o—F all Set=s
’\'(/\a"' ave wWot e,[e.me,n'l's O-F "H’le_w'\Se.lVQS

R = { X ‘ X & ><?I
. |.F R ¢ R , Tthen lo(A clE—F'.'nl"E lon R & R
’ ,-F R g R > then (OJ o!e_-(:‘i i Eion K € R.



BDarber Paradox ( E < r0\>

° SUFTose. +tlhere is a barber I3

. 15
ShaveSs a” FCOTIC [anol on[% -&fnose,>

Who do net Lhave themselves

AH reor{&
who do not

Shave
4hemselves

c If B shaves himself, then B 15 net
n N

A“ reor{e,
who do not

But B cnl% S lhave S reoTle_ N

Shave
4hemselves

AH reor(&
who do not

*IF B does not chawve him self, +hen B is m

Shave
dhemselves

AH reor{e,
who do not

But B chaves qll }eor'e n

Shave
dhemselves
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