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@ CDFEZDHEB: Purpose of this lecture
© E£A5DEXK: Fundamentals of Sets

© £A D% Relations between Sets

Q 5 DEHE: Operations on Sets

©Q A D& Families

@ E1% (Mappings) % 7= I&BIEX (Functions)

B - A— by 2/36



C D EZDER: Purpose of this lecture

C DiEFEDBRY: Purpose of this lecture

o AVEa1—RRNDIIEIFTIRIL (digital)
0o 0 1 TETERE
o Boole ZZ#X (True/False)
o MIEEH
o BHEIENE: Discrete Mathematics
o £5. WRE. /7R
° :1'%3#%*4—7—(:‘3:%3,5
(*] ZI-—I‘7 I‘/tﬁ/I |=||:||:|
o HMRHVFTEE
o FTEHDIEHR
o SEEIER: IERRI. MXIREHTE
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CDFEZDBR: Purpose of this lecture

EAEFTE

Q #srsE

Q #E. E. T-IKK
© mEvRwELERNES
Q mruEs

Q /57

Q v5708x%

Q =1k

Q mErxmE

Q »vtrro-

@ BRA-rr>

@ JEREMAERL— T b CRERERA— TR
@ #sRA— Y ERRR

@ 7vvagvri—trvry

@ xmREesE

@ Fa-vruvy
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EADEZXE: Fundamentals of Sets

£ 4 Sets

o HBIWMUZRFOI-E/DEED

o EZ: elements
o EBICEENZIHENIIHETRITNIXES BV

o ER 2 HESE AICET B (x belongs to A)

reA (2.1)
o ER KT AICE L) (2 does not belong to A)
v ¢ A (2.2)
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EADEZXE: Fundamentals of Sets

£ E DRI Representation of Sets

o HMERYECIR: extensive descriptions
o BEEDFIE (enumerating elements)
o Bl A={2,3,57}
o #l: L = {00,01,10,11})
o MABIEEIE: inclusive descriptions
o XD {ER | EROZEM)
o Bl: A= {n|nid 10 X FOEM)
o Bl L={s]|sl& 0 1D5KRBRT2DXFF}
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EADEZXE: Fundamentals of Sets

BRES. BERES. ARLES

o BFRES: finite sets
o ERHHIRE
o HIRES: infinite sets
o BERHERE
o AJHE S countable/enumerable sets
o BEXR%ZHE (enumerate) TE 3B
o BARENBMITZLHTES
o EREATHLL
o FEMNELES: uncountable/unenumerable sets
o BEREVIETERL
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EADEZXE: Fundamentals of Sets

Bl 2.1 BXARNGHRDOES

o BA¥ (natural numbers) £1&: N
e 0N

o EH (integers) £1f: 7

o FH (prime numbers) £1&: P

o BIEH (rational numbers) £1&: Q

o ¥ (real numbers) 21&: R

o BZ¥ (complex numbers) £1&: C
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EADEZXE: Fundamentals of Sets

Bl 22 HERES

o 10 LI FTOBEMARK

A={n|ne€ N,n <10}
={1,2,3,4,5,6,7,8,9,10} (2.3)

o I0UATDERH
B=1{2,3,571} (2.4)

o 3TEIDYINAGVLWEARK

C={n|neNnmod3+#0} (2.5)
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EADEZXE: Fundamentals of Sets

FAXE. FAXE. FHRXE

o FAXR: closed sections

la,0] = {z | a < z < b} (2.6)
o FIXE: open sections
(a,b) ={x | a<x<b} (2.7)
o FBIXR: semi-closed sections
ja,b) = {z | a <z < b} (2.8)
o fEPRXM: infinite sections
(—00,00),[a,00), (=00, b] (2.9)
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EADEZXE: Fundamentals of Sets

SEICEADZESHE

o EFADET (ER) DEHR: Vo e A
o EEADHD (FED)ER: drec A
o X ph DM pAg

o ZMpFTIFFRM ¢ pVvyq

o X pDEE: —p
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£ 5 DRER: Relations between Sets

ZRE S Subsets

e EREADETHERNES BICEEND
o Al BODERES: ACB
o 2N ADEBRAESBIE, v BDEXRTHS:
ADEZXRIZ. ETBODEXETHS

Ve A=z €B (3.1)
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£ 5 DRER: Relations between Sets

BIB9S True Subsets

o BIZADBRESTHND. ADEETBICEEFNHELDHOH
H3

o BIX ADEEPZIES (true subsets): B C A
o BOEEDER B ADERTHD., hD. BOERTAHWLA
DEXRyHEETS

VeeB=zecAN(Tye A=y ¢ B) (3.2)

A
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£ 5 DRER: Relations between Sets

Bl 31 HEALESOITZER

e NCcZCcQCRcC

A={n|n=2m,me N} (3.3)
B={n|n=3m,me N} (3.4)
C={n|n=6m,meN} (3.5)

(CCA)AN(CCB) (3.6)
C=ANB (3.7)
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£ 5 DRER: Relations between Sets

Venn X]: Venn Diagrams

EEORBRERTT S
4
e
Z
N
.
\

J

John Venn (1834-1923): English mathematician and philosopher

e i Rl Sl S
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£ 5 DRER: Relations between Sets

EE S L #HESR: Empty Sets and Complements

A

o ZEES (empty sets): )
o BRERIBVESR
fHEE S (complements)

°
o 2REESHSHBIEEERVIERD
o fil: 2XEEN. EFA={n|n=2m,me N}

A={n|neNAngA} (3.8)
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£S5 DEH: Operations on Sets

EEDEHE: Operations on Sets

AUB={zlr € AVzx € B}
#

union

1||‘|||=:
1||‘|||=:

ANB={zlxr € ANz € B}

H@I
intersection

1||‘|||=:
1||‘|||=:

B - A — PRy

A\ B={z|lr € ANz & B}
=
relative
difference

A®B=(AUB)\ (ANB
HEfthryA0

exclusive
union

~—
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£S5 DEH: Operations on Sets

Bl 41 EEDER

A={n|n=2m,me N,n <10}
B={n|n=3m,me N,n <10}
AUB =1{2,3,4,6,8,9,10}
AN B = {6}
A\ B =1{2,4,8,10}
A® B =1{234,89,10}

10 2

8 4

B - A — PRy

R R R E
S 1B~ W N =
N’ N N N N N

AN AN N N N N
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£S5 DEH: Operations on Sets

AEEOEANMEE

o AZ#afE: Commutative

o 5B 1R Associative

XU(YuZz)=(XUuY)uz
XNYNnz) =(XnY)nz

3 ol Rl Nl S

(4.9)
(4.10)
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KB DEH: Operations on Sets

E%@EZISEI’J 18 2

o Edf®E: Distributive

XUy nz2)=(XUY)n(Xu2z) (4.11)
XNYuz)=(XnY)Uu(XnZ) (4.12)
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£S5 DEH: Operations on Sets

XUl nNnz)=XUuY)Nn(XuUZz)

XUy n2z)
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£S5 DEH: Operations on Sets

XNYuzZ)=(XNnY)u(XnNnZ)

XNy u2z)

XNy XNz
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KB DEH: Operations on Sets

E%@EZISEI’J 1£8: 3

o MZFE: Idempotent

o MRYXE: Absorption

3 ol Rl Nl S

(4.13)
(4.14)

(4.15)
(4.16)
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£S5 DEH: Operations on Sets

de Morgan ;&8

o 2IRERU L EDHPES AL B

AN
C
Sy
I
S
C D
@l

N
D)
s
Il
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£S5 DEH: Operations on Sets

AUB

|
o]
|
»)
o]

(09 " 1@l ey
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£S5 DEH: Operations on Sets

ANB

|
o]
|
C
o]

(09 ° @) " a2
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KB DF&: Families

E S DH%: Families

o ERHWEETHS KA
o ffl: RELS (power sets)
o ERE ADBRESDET

A={1,23} :
24 = {0, {1} {2}, {3} .{1.2} .{2,3} ,{1.3} . {1,2,3}}  (5.2)
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KB DF&: Families

Python ICk 2 EREHE

o X | : XUY

e X &Y. XNY

e X - YV X\Y

o X " Y XY
https://github.com/discrete-math-saga/SetAndMapping
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https://github.com/discrete-math-saga/SetAndMapping

E{%& (Mappings) £7-I13B8% (F jons)

B {& (Mappings) & 7= I&BEEK (Functions)

o EE X DREXRIC. £EAY DEEN—DOHIGLTWVWBR & F
2. EONEEFREEREIIEH LR
o f: XY
o X: E&HIH (domain)

o Y: fElH (range) @—f’@

o fIC& Dz DR (image)

o fIC&LD X DIF
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E{%& (Mappings) £7:I13B8% (Functions)

Bl 6.1 HERER

o KRB f(x) = 22

f:R—={z|ze€R,z>0} (6.3)
o EZENTIBABEBZIBVRADRRZETER)p
p: N = {k| knA FORHK} (6.4)

o ASCIIFICHLTO— K% 16 ETIRI B h

hi{c| clEASCHZF} — {c| cld 247D 16 8} (6.5)
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E{%& (Mappings) £7:I13B8% (Functions)

Bay, 251, £BH

o BBt injective, one-to-one

o X DERBRZAICIE. Y DELDZADN

x1 # 12 = f(21) # f(22) (6.6)

o L5t surjective, onto

o Vy e YICHLT f(x) =y %3z HBEE

o AR yIIW LT H—DEFXZDTIEHWL
o 2 Hift: bijective

o WERMNEET S

o EHDHEIST
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E{%& (Mappings) £7:I13B8% (Functions)

5 6.2:

A A
o BTHBDY DERICHIET S X DERMEFELLHWV
e X=Y=R¥&93&. f(z)=tanz |&. 25 TH->T. B
TR,
o f(z)= flz+m)
A
o TEFABTIEBLWVY IZXF LT, ZOFARIEIEAYKTIEAW
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E{%& (Mappings) £7:I13B8% (Functions)

BEHROMANER

o TOMEMf Ly
o TNTNDERE D, & D,

(f£9)(z) = f(z) £g(2), (v € DyN D) (6.7)
(fx9) (@) = f(z) x g(2), (x € Dy N Dy) (6.8)
(f/9) (@) = [ (x) /g (x),(x € Dy {z |z € Dy, g () # 0})

(6.9)
(cf) (x) = cf (x), (cTER) (6.10)
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E{%& (Mappings) £7:I13B8% (Functions)

5l 6.3: B{ROMUAER

fla)=a+1
g(z) =2 -3
(f9) (@) =@+ 1)+ (s = 3)
(f x 9) (@) = (x+1) («* = 3)
(f/9) (@) = (x+1)/ («* = 3)
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E{%& (Mappings) £7:I13B8% (Functions)

BE{RDERK: Composites

o EO@%@X\ Y\ A
e —DONEHR: fX Y. g:Y - Z
o S RKBIEN: composites

gof: X —=2 (6.11)
(go f)(z)=g(f(z)) (6.12)
o I
fl@) =z +1
glr) =2* -3

(gof)(z) =g(z+1)=(z+1)° -3
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E{%& (Mappings) £7:I13B8% (Functions)

E#&: Products

o EICIERH 3 B H#E

o Bl 2 RITDEEAE
e f:RxR—R
flz,y) = z? 4 2y° (6.13)

o n {EDIEDHE: n-tuple

(an:Cl?"' ,ZL'n,1) (614)
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