N TR LRI (I)
Al Mathematic Fundamental --

SET (£

SE

Yung-Chen C

hou Ph.D.

E-mail: vyungchen@gmail.com

Web: http://140.134.5

3.58/~yungchen

1School @ FCU
Aug. 8, 2021



mailto:yungchen@gmail.com
http://140.134.53.58/~yungchen

An Euler diagram illustrating that
the set of "animals with four legs"
is a subset of "animals", but the

set of "minerals” is disjoint (has no
members in common) with

 Euler diagram "animals"
(LHIE)

Leonhard Euler
Venn diagram showing (1707-1783) was a

the uppercase glyphs

Swiss mathematician
and physicist.

shared by the Greek,
Latin, and Russian
alphabets

L iR

John Venn (4 August 1834 — 4 April 1923) was
an English mathematician, logician and
philosopher noted for introducing the Venn
diagrams, which are used in logic, set theory,
probability, statistics, and computer science. Venn diagram

https://en.wikipedia.org/wiki/Euler diagram (HEE)
— ] {1 = SPTEXN
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What 1s “set”?

£ 4 (Set) BEERBAKXIEN (curly brackets) T35 (element) G2
AEEHH "HA" MLELAES "," (comma) fmkE
EEESHPMRARIEZ A "tk (elements)" 2EF " & (members)”
AR, EEAAEEEZ WARE EXHETNESEEES?

TERETIRIIA




What 1s “set”?

It says "the set of all x's, such that x is greater than 0".

In other words any value greater than 0

o MR 1: MREBLKNROMERBUKSMAXRT, RN ?

e PIE2:IMREREREX<=2 orx>3MEBH, ZMATAEEARKE?

o fRE 3: LUMIEH R & B AN R R?

o fIRE 4: LIS —E LN IEMERFAGI, BRHRAIREMBIZUE 1~636, A set
AN{AT R ?
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o ERNTMEIRR= (F&). FM (FAER). ER(PER). BR/IME(HRER). F/
X(F8ER). sk=F(Fa5ER). sRES(FER). FINH (ALER). (R EA (LH). BE==R
(AL #&B) #£ 10 {z

o Al B—UEBIMEAREBESH "TR" FMULXABIMNESAILRITS

{3&=, =W, &, B/NE, R/DME, R=F, 5kER, I+, T8 E, BRR=R )

o M IHEIMESSE (R=, TR, B/ME E/NE) MEFEEER ATEE
M—En, T EE T IMES I NTIE T |EM—E F5E & (Subset)
o FEM BFET|. TXZEI| TdHEL]. TFHEIL INESENRRR?



/Er
e

(2 or U: F& A& (Universal set)

£ 5 -- 45 (Universal Set)

We call this the universal set. It's a set that contains everything. Well, not exactly everything.
Everything that is relevant to our question.

FEA: FIATATRERNES
Ex: —BATFMNERT HENEH {1,2,3,4,5,6) BREBRTH T
HE: FERNSREAERFHTES EEHEEE
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- 724 & (Empty Set)

: ZZE S (Empty (or Null) set)

It is a set with no elements.
There aren't any elements in it. Not one. Zero.

As an example, think of the set of piano keys on a guitar.

S—@EFF: A={1,2,3,4} MR B= {5,681 ANB=0={}



{#i%E (Complete Set)

fHi£E (Complete set)

- FERIEHIR ASSTRIMITREBNES -
- AR MBERTS ASS

. Ex B—EAERTHES U = {1,2,3,4,5,6) Tl ARSZBBIRINES A = {1,2)
- B8 AESmHES A = {3,4,5,6}




feRaERm—ERS
» Aisasubset of B if and only if every element of A is in B.
o MR AKS PRTRERTHBNRBES » AIMRE
ART
ACB

« Ex: A%56{1,2,3}i B&E&{1,2,3,4,5,6} » BRANTREIBRBES > XA C B

Subset Set

» Exercise 1: Is A a subset of B, where A = {1,3,4}and B = {1,4, 3,2} ?

» Exercise 2: Let A be all multiples of 4 and B be all multiples of 2. Is A a subset of B? and is
B a subset of A?




H A (Proper Subsets)

If we look at the definition of subsets and let our mind wander a bit , we come to a weird

conclusion. Let A be a set. Is every element of A in A?
o EEMIRE Aisasubsetof A. Bl ARS MR ARSNHP—EFES
- ERNERBEAITEARY)  BAEEEREESUH—EESPNFES?
« RRBEAERT ETFES (Proper Subsets)

A is a proper subset of B if and only if every element of A is also in B, and there exists at

least one element in B that is notin A.

I Example 1: {1, 2, 3} isa subset of {1, 2, 3}, but it not a proper subset of {1, 2, 3}.

Example 2: {1, 2, 3} is a proper subset of {1, 2, 3, 4} because the element 4 is not in the
first set.

source: https://www.mathsisfun.com/sets/sets-introduction.html
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FeEaRAFNE—EAKRS

o HFthETAMER C RRRRTARES THERTFH
« AIBAA O B D AR TME S RIB %
- 2:B D AR B&E T8EHFN A&S

e« D:BD AXRTB&ER T688 1 A5

Example: A£5% {1,2} - B&E5%5{1,2,3} » HR ASSMENTEL TEZR
B&%& » FIAAIMEREB A C B iEtMAINERTRE BES T68 ) A6 thEd
RAMERAB D A




HEAE R -- 22 Union

U :unionof iff » 5 > BHEE

AT A BESETMEEFERG ABBPRTTERE—REER—EMNES -

BENEETER: AUB = {elec Aorele € B}
AfEE: A={1,2,3,4}

B&4&: B = {3,4,5,6}
EUAUB={123456}




£ OTEE -- R348 Intersection

N : intersection of 3% » iBEE

AATE A, BESEBITREEERE AHEBREFETEM LR M—EMNES -
REMNEHER: AN B ={ele € Aandele € B}
AfES: A={1,2,3,4}
B&ES: B = {3,4,5,6)
Al AN B = {3,4}
« RXMEF-ANB=BNA
- BEFE(ANB)NC=AN(BNCQC)




Z& (Difference)

You can also "subtract" one set from another.
A&ES:A={1,2,3,4}

B&%4:B = {3,4,5,6}

BlA— B =1{1,2}

Example: Taking Soccer and subtracting Tennis means people that play Soccer but NOT
Tennis

B=1{2, 3, 4, 5}

print("A union with B = ", A.union(B))

print("A intersection with B = ", A.intersection(B))
print("A difference with B = ", A.difference(B))

/usr/local/bin/python3 /Users/yungchen/Python Workspace/AI Mathematics/sets




i EEAR 7 1 (De Morgan's Laws)
.: A HABIRBEANE RN TIERS ANBE BB A S

o Ex: B—BEATERFAEG - H > FES U = {1,2,3,4,5,6} » i AZS (A =
{1,3,6}) M B&& (B ={3,4,5}) IAUB = {1,3,4,5,6} B AU B = {2} - 518
FERMFIAEHINE A = {2,4,5} &R B ={1,2,6} > #0818 ANB = {2} =
AUB

. A EASHBESNAESTIUERS ANBREBNBR MR ENER

o Ex: MS—BAFRTAH - Hb» FEA U = {1,2,3,4,5,6} » HH AES (A =
{1,3,6}) fiB&ES (B ={3,4,5}) BIANB={3}EANB ={1,2,4,5,6} - Bt
FERMETIUKHENG A = {2,4,5} R B = {1,2,6} » =088 AUB =
{1,2,4,5,6} = ANB

De Morgan’s Law

(AnB)'=A'UB' (AUB)'=A'~B'

Source: https://www.onlinemathlearning.com/demorgans-law.html



