LGC{U"Q 5: Q/8/2026 I_ec{urer; qu”’lik GaJu’qrn“n
Seeibe: Wil Nguyen
LoS* ClQSS

A rro’:os‘#ron s & statement thot i¢ ether true o false,

1 'S even.
A P"QOl‘cde I'qlfes i .‘n‘oui(s) amJ ouipu;s T;'uc or F“ISG-

Predicates describe ‘oruloerls‘es ol oLJ'eclg_'

Prcdic:nl-eg Cun 1)6 uge‘«J ‘]>o condrud SMLSQ#S'.

‘_9.4 N" {G,i, 2,%

T WML R .thejerg
E be the cof of even number §

Quunjr.'-["erg &I'ow us {0 mo&e ‘Ofb‘fw("‘hbﬂs c\!:oul many
ob)eds onl ome.i

Un:versql cLuanL'rier malcec a dq*ﬂ‘men; o.lmd q”
elQW\QﬂJS n el se*.
Symbol: ¥ "for 41"



For q“ elcmcn’s " “‘le 9e| oF even numbersl
ure n o the so.lf op threjerc.

(VxeE) xeZ
This s the

these elements

(e meons .h)
same oS |

Where X, Xy, X Xy, ... are i E

i e Seen #be wriHen
/\ xeZ

x €E

in s

To prove ‘thal en o universal q’uom}.'f:gr is }rue, chooce
an QrL;‘}ro\r\[‘ not Srecrm\, element of in e elorha-h/

Olml S‘r\ow ‘H\h‘ Hne lorcol?calfe 'S Jrrue.

To prove thal o unversal C{}“M#‘Ff” s quse, 35\/0 oy
(wn’ferexo‘mlale, an element N the doman thed m"‘Ia’S

the prediente felgo,

The Existential Quentfier stodes “mi

in o sl l‘lO‘S S ovhe ‘oro‘OEnly.
Sym'oo|; 3 “thero ex.'g4s\\

at least one element

Jx€eZ| xeE=x, €EVx, €EV X, EE vx, €Fv,..

7 \l » ! : ‘
such 05\!‘.& ecLU-Vo: ehce
that (same truth valye)
= \/ x €E To )(cm”a “"‘i: give W'ijeSS, one element in doman
){QZ Wi [oroper Yo

Tb ‘orove Fhlse, choDSc arb.'ilrar\/ e,é’mml n Joma.h

wnel & how Mot sl Cenbiet b toropen(y.




Swee V cun be rePregeanecl l:\/ AND's anel d can be
rerresenl'ed |o\l OR's, we con use o De Morjan's Jaw fo

gw.'Jrc‘n loe}ween “ﬂe *\NO.

Le\' P(x) Le o ‘orecl.‘co.*e
D be o« cet

LITRETR PR ¢D
(Vx€D) PGI= P(x) " Ple,) AP (x5)7,.
= 9 [1P&) v PG,y A Px a8y ﬁirgnn‘s
= "l(_:\ x € D )P (x)

This Class
e [

A Se} S o (b”ed.‘m o[ oLd‘edS:

Te objcds n o ged are called elements.
An clement can cm\y appear Onee in o Gef,

The orcler op e\efhenk th & ‘.-?@.1l oﬂwg rto* mattov,
G Wia i)
g meavs b mm 2 ¢ {112}

SGJIS Cen (an‘q.n o”ler sefs

( (|f 2}1 {2}/ [}
D= {} (omply cel)

US-nS sei Lu."clor h04a‘;lbn ‘FO (DnS‘iFUC{ a 96’":

Fof
Sz {Xfﬂ\)f [0 < xf[UD} =Sr§4-'m#uml“ladwem (O and (0O

e lemen] 4},”,?5‘4‘“ tha elugve



(c.rclmuy s the vumber of eloments o sel.

|&1=0

l{lll}‘:‘z

I{ theee s o got mn @ set, the entre nner set .§
tounted ag 4 element.

RERIBIES|

I {{2,%,‘5}} {?}, 531 =3
Subge t

Let B={l23}

Set A 5o QMLQC{ af SE‘,’ R yhean$ 4,-.,” e’t’mPnJlS‘ rhA
are olso n 8 '

AQB means A S o G\A’age{ mc 8
A¢B  meons A 5wt o subsel of 8.

H— A= {1} AcR
CEiil SR 8F
A QB (: C\m‘J on\y i'{: (VX 6A) X 68

(/) T AR he emlok/ set hag s elemenilS, there 1S no
puss ible Counterexample fo  show R,

Therefor@, @EB rS UﬂlCubuSl\/ frue.

A a6 O J)rodtwr gm’ogel OF Q r'p ‘HTCI‘Q A S 6 gulagd' o[
B and B hus wore elemenlks fhan A.

C means rroper cubee |
ASB b wad ey f [ (VxeA)(xeB) A (3y€B ]y ¢4)]




B2tV 23} acp  AeB

i €|r11?'3 / !
A & edkeals A s et proper
oE SB 8 qubget wﬁo :

AR <= AcB A BcA

/ N
A does wot A 5 vot missn
have any element hny element
wh m B R
| |
A dves wo k does not
Ieave oy heve oy
Wb less
\ v

A oand € ynust be W came

OFE(O(“"DWS on ge_','S

A wnon B b iorsect B8 \
AU8={XIX€AVX€8} ANB={xlxe A’ yeB}

&,

A clqermuz B A CDW‘P"'W]M}' .
ANB = x| x €A/ x¢B] (x| x¢A)

@] [

e




AUB:= {x|x€Av xeB}=(x[x€Byvxed} = BUA
ANB = {x|lx€Arxeg) = [x|xeBAxep} = BAIA

AL
S (xIxehv €D (ulxehv i) = (ul o) A

AND - {xleAAxe(D}'—‘(xleA Afalse ) :leFq'SC}= 7
AN = {xIx€AAx¢D) - {x|x€AATeue} = {xIxeA} =4

AUGBNO = { x| x €A v x (BN}
= {Ix€hv x€ {xlxeBAxe3)
= {xlxeAy (x €8x Q)3
- {x (xEA v x eB)A(x€AV x € ()
= {x (XE{X\K‘-AVXEB)))A(xé{xfxéﬁv)té(})}
< fxl (xe(AUB) A (x (AU

} dishabubive

= (AUBR)N(AUC)
If 4=6
A\B 7 {X‘KEA Axé’g% = {xlxéAAX¢A% = {x’)(éAA’]xéAg
- {xl Fo‘kcg'—“ Q
e\A = [l x€BAxéAY = [x|xeBAx¢BY =[x x€BATxERS
= {xlpmlsc3=@
A\R = B\ A

A+6> ANB= B\ A



Indus«‘on omo\ Ex c|us\'on

Lt

G: cet of peepte all Peo‘ole " rw\mj club
M= gob of &l people o muaie elu'b

Cz get ob wll |""°Pl° M chese ¢lub
|G[=60 [6NM[=30 [GNMIC|=[0
IM| =50 [6N (] =25

[C] =40 [MOc =20

How manv Peorole are W\ Q)(ouc_”\/ i C'Ml??

|GNMNC +IMNGNC]+] NN w ="
[exmNc] =[Gl - [6NC] —[6NMm| + [6AMAC|
— 1 Sallae e e [

e

oy O e S

: ' i f ng/c

j Che(;g & mw;.'(_g e 3’ /d“” ¢ "Cf'
we dun‘* wom{ fo coum‘ {hﬂsc (UWI"!J once 6/ then

bictel bw.e b/
peeple ) ey were (ounted n G 5o Su ¢, 50 u
we are - Bory fo subfroet them vnee o “”"f""W‘e




| GA\mM\Cl = go-25-30+Ib= |5

|Mme\C| =IMI-[6Nml-|mnc]+] 6N mMNC]
= 60-30-20+I0 = 1O

[C\ G\M]| = [C]l -IGNCI~IMAC] t[enmN |
s4yo-25-20+W=5

S 401 = 30

Theve ave 30 'oeo,ole A% exenc:Hy syl

Power et

P is o power col ob 'S meavie P U5V a el ST ) SE S
of $.

S=41,2,3}

P= {0}, ), {1}, 3}, €193, 00,33, 2,88, 41,23}

IF S hus w e|emewk, ,§’=nl how many elements ave there
in the power ged?

For euch element m S, there are ) choices when Cmg'rlrmc";hj .
subsct, oither the elemen! s He subsel or d ¢ pef,
Thecefore, there ave 2" possible subsets,

|pl=2"




‘qu:/ Current roncl-rudﬂ Tws ¢ o vecurgawe o,lac,f,r}lmq'
%} “ The 'Orbl?\(?m Y Lr,,l“n down /o

, A & swm”f.’r aorol),um MYIH you\ 3(,'-]
hovegs clomends Mot hae not | all ross:lalo subgels |

alresdy  been (ons idered j Below s for power sef of (1,2}

wmade

SRUTR

(unc.’cjer 1.
‘l 18 hb{' i 5 M the
in the subset Cubge
(Y {3
cong.der consider 2

£ ﬁ/ L Qgﬂ,se;
My o0 @5 0%

!
Thece are oll the ‘aocc,'lola subsets.

Thege consjrruJ"vns ar¢ romplawle, no more 040'('0"5‘ fo {bncf‘clér.

Click here to yiew code -l:or recurgive o.’gor-"}})m

in 00\} ‘n‘!bV\


https://drive.google.com/file/d/1_5NXZiG8P6UUSXqDnu_eUSj1t20iUYj9/view?usp=sharing

Bt muppmy

S={1,2,3}

p= {0y, {4, (0, 43y, (i 3d, L0 8, 60,2, 81)
7ol il 1 MR l !
Obd 0bl TOI0. O Wod b 110 (N

Every ‘oosx.)ole subgel of: S Con Le re'oresw"ecl L)’ (V1 Lmry
numb Cr win" ISI L‘)g

Im the coce o!:ove, we lef v, reforegen} noF N the S‘e% qna/
i I’QJ’YGSOVI, an e\ewen} 17 Hve 9@4. VUe ckos‘e Hve r,BH mosl

dr3.¥ o i, He middle alfjt} lo repreeernt 7,

Cvrfecron d wdh (‘C"’"?‘:P ond w, b

avdl Fhe [off J.‘ﬂd I cowaspoml wah 3. We coulel heye

Cldusah Om\/ ma,‘o[a:h ‘prDqu H,,g [a.r"g 4@ —”u efem@n% AEComSe
€Vﬂh[ f’bgﬂb[e S\alocc? w-’“ Le ﬂloreceﬂ‘JEc[ when \/om Fkrﬂqffzg

lecmﬁh Jhe l:.hf/w*y MMMLCV?.

Click here do  view bid Wﬂomj qlgor.’“«m (00(9
in doy“wh



https://drive.google.com/file/d/1ZTYz-MiYW24TWrFrczjU0cyGDysaNHjH/view?usp=sharing

Are  some i linities b.‘ajer Wen  others .

We weed wqy bo cw1|oam the  number of elements 1 fwo sp/c,

et CowC-‘tJ(’r A"’B A and B ane &"S

Mappin
elemenk m oot pot :‘f Je

I (\\ eowa)fqm Imev‘opé’c' 40) IM—),B’

(Q;& 1 IAI'?]Bl nge2 ‘/” Hgl (olgt’g Ml IBI

= =) =

Mg m"ﬂf” mﬁda‘dj not. fossl:le
pose bie rvs:; ccmge ,h‘gh} an D”‘V
e*ach
hove 1 a,,Jr’aH-
‘B: @;Nereml fnf)v\* ,Hnen dﬁﬁeren} ou M{)
CmgeitM['flgl CMG@?M (ago0 3 M[<
0]
= J
Mo not poss, bLo, Y"“'daf? ma
'eﬁv@:’:ﬁ 'ﬂfw’f(rnead; dfforent Jobsc.};e J

0s¢.ble
m‘rfh’f bt no dFtorea}t 8

ow Gou’rs avafuble



1¢ (a” on-}rvk elewmls of ou;(pv} Spice mtvd?aecf fo
AND
AR MFM}S gV diPforend ou\J‘oL,#s)
THEM [M-[Bl (gavm numLcr ofr\ e(emm‘f)

(ountq Hy ' (:-’n"%,

A set § CuunJro.Ll\[ infindo 1t there exishs o Py
fon SN o SR ookt e Qo“owmﬁ condefvoong

'A“ e\emsz of oulrpui glohée rm.ﬂoeJ 1o
'D.‘“mw’ Mpwls have JJLPereM oul"oquQ

I Z [ounjrqla’\{ iﬂﬁ’n«“le?
Z ‘F(x) : {:: w")ere X 5 evin

O _i_,l where X S oclol
1 \"E
-| >< x H
de

Veg’ Z RS (oun*ml:l\} mf/nje_

A e e



: Are the real nmeerS CW"}“H\{ "‘4‘" IVIF/M@?

Asswme S = {x€R| Qexcl} is  counhably whinide,

Tlaen, we—ten—usle fhee exsls o m“ff"':) from the natural
\'\MWLCI"S‘ 1L° g such Hﬂml o.“ elemmk S are mcmoec' 40,

010,291 4% Constewel o umber such Hf
2’ Q. “l?-g NQahE: % the number has at |ess} g 01)3,4
2 %Zl%gg cliuerm]f"'km nr-l—l-—v‘f‘l?eﬁs-@om
y o 1433%¢ each real wumber m [/5t,
j 0.5C%2)
/o )\ N
OF3 648 (243 (%
1£4

Make sure that  new W e el et s gD (afef"#”\‘j
D\S of q\S}v aua-fJ F@r emmf[e @.be,lz;

New wumber i Sotbut nof snSlie
(_vnl—md.'boﬂ/ 0[“ e(evnemk hn S Qlﬂomm Ix’ M I:‘Sl,

S he vu;lr COU\V'J”lblY n ﬁ-'n,Jre,
e {:R (e set ok tren| numbers S as lec>.g1l 49 L,B as S)
(R (s ho'{ (o un "ﬁlﬂ'\/ N F%'Jre,



%
Are there any festrictiong of how y gl JQLM 4 gd,

R\ASQ@,\\S P«fﬂ",“‘

Led S= {xlxéx}

S e the cet of all ceks Hud oo not {onh,.h
themcelves. '

DOC’S S Contan .'#sew?

IE 4 does, it mu Smhf\/ the condition , S £€.
TE 4 does ereCn‘wl, Contead ction

I‘C A’ cioegn“l, 44 g&'lo'S'CI‘ES H1£ CDVJCL/J‘;‘on 710 LG v g
—IC 'L oloegn\} ,'1l Joef. ge\ﬁ-d Cow'}ro,o,’!c-‘u'bn

g.hc@ we 5(’,]! ] Cbmlrm,’.'cfr/bn w'oe”qer Or ho‘} S"
Cbﬂtq{ng .’r%e[[, we C"mwajr Lo.vc ho Y¢§4r-'c¥.‘cw5

Oh o[ep-wmj gokc

REFCTEV\CQS
(1] Sdend Ctanford (5103, Lechure 3 glideg



Ques}-‘ow S

1) How com we prove thet the bit mm)omj mlgor.‘#)m

can m‘oresen} all 'oocs.'l)lé subsets .

2) How cun we Iorovo the @oHow.ng.‘
(ANB=BNA)= A=p

%) Ir there are "‘WD J-’PCeren} +Wge$ of S#hmfg', One
a0 ents emJ e wth  m Cemk, wha.Jr

worth worth
s the wmiaimum yalue x  cents such thet

any Mhae" CCV\'} ch]ue (‘5 {H Iehd X C@m+§
com be relorest’nlec' \o\, the slc,m,ogf)

L“) Cmn \lou uee mdmk'ar\ l’b reverse eng.\oeer o Qolu*/op:‘

Why o
S)Q_MT rewr\'4-hj ax tbxtc =6 &S c.xZ*oJﬁeHc:O

where q,l:,c,cl,e 70 omcl cl’re:b oww' J'e:a«'c

he lp,%’ you [ chor?




COT 3100 — Lecture 5
Typed Version of the Handwritten Notes

Lecture 5: 9/8/2026
Lecturer: Karthik Gajulapalli
Scribe: Wil Nguyen

If there are any inaccuracies or if you have any questions, please email me at
wib00104Q@ucf.edu

Source of this typed version. This typed section was produced by transcribing the
handwritten Lecture 5 notes that appear on the preceding pages of this document. All text,
equations, diagrams, and examples below are typed reproductions of those handwritten notes,
scribed by Wil Nguyen for the lecture given by Karthik Gajulapalli on 9/8/2026. See reference
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Last Class

A proposition is a statement that is either true or false.
2 is even.

A predicate takes in input(s) and outputs True or False. Predicates describe properties of objects.
Predicates can be used to construct subsets.

Let
e 7 be the set of integers,

e [ be the set of even numbers.

Quantifiers allow us to make propositions about many objects at once.

Universal Quantifier

The universal quantifier makes a statement about all elements in a set.
Symbol: V  “for all”

For all elements in the set of even numbers, those elements are in the set of integers.

Ve E)xzeZ (€ means in)

This is the same as:
1 ELNxs ELNT3ELNTy ELN---

where 1, x9,T3,xy4,... are in F.


mailto:wi500104@ucf.edu

This can be written as:

/\mEZ

To prove that a universal quantifier is true, choose an arbitrary, not special, element in the domain,
and show that the predicate is true.

To prove that a universal quantifier is false, give a counterexample, an element in the domain that
makes the predicate false.

Existential Quantifier

The Existential Quantifier states that at least one element in a set has some property.

Symbol: 3 “there exists”

JreZ|zeFE =1 €EVagse EVNese EVas € EV ---

where | means “such that” and = denotes logical equivalence (same truth value).

E\/xEE

To prove true, give a witness, one element in the domain with the property.

To prove false, choose an arbitrary element in the domain and show that it cannot have the property.

De Morgan’s Law for Quantifiers

Since V can be represented by AND’s and 3 can be represented by OR’s, we can use De Morgan’s
law to switch between the two.

Let P(x) be a predicate, D be a set, and x1, xo,23,... € D.

(Vx € D) P(x) = P(x1) A P(z2) AN P(x3) A ---
== [=P(z1) VP(z2) VP(z3) V- -] De Morgan’s
= —(3x € D) —P(x)



This Class

Sets

A set is a collection of objects. The objects in a set are called elements.
An element can only appear once in a set.  {1,1} X (not allowed)

The order of elements in a set does not matter.
e € means in 1e{1,2}
e ¢ means not in 3¢ {1,2}

Sets can contain other sets:

({2}, {2}, 1}

g={} (empty set)

Set Builder Notation
Using set builder notation to construct a set:

S={_ =z € N | 10 <2 <100} = set of natural between 10 and 100 inclusive

element domain gch that
Cardinality

Cardinality is the number of elements in a set.

ol =0 [{1,2}[=2

If there is a set in a set, the entire inner set is counted as 1 element.
{12 =1 [{{2,3,5},{7},5}| =3

Subset

Let B = {1,2,3}.

Set A is a subset of set B means all elements in A are also in B.
e A C B means A is a subset of B.

e A ¢ B means A is not a subset of B.

A={1} ACB
c={25 C¢B

A C Bifand only if (Vx € A)z € B

@ C B. Since the empty set has no elements, there is no possible counterexample to show @ ¢ B.
Therefore, @ C B is vacuously true.

A is a proper subset of B if A is a subset of B and B has more elements than A.



C means proper subset.

AC Bifandonly if [(Vz € A)(z € B)A(Fy € B |y ¢ A)]

B=1{1,2,3} A=1{1,23}

ACB A¢ B
~—— ~——
A is subset A is not proper
of B subset of B

Set Equality
A=B < ACBABCA

A does not have any A is not missing
element not in B any element in B
A does not A does not
have any more have any less

\\\\ [///

A and B must be the same

Operations on Sets

A union B
AUB={z |z € AVze B}

A intersect B
ANB={z|ze€ ANz e B}

A difference B

A complement
A\B={z|x€ ANz ¢ B}

A={x|z ¢ A}

Identities

AUB={z |z € AVeeB}={r|ze€BVvarxec A} =BUA
ANB={z|ze€ANzeB}={zr|zeBAxecA}=BnA



Avg={z|zecAVeecd}={x|xec AVFase}={zx |z c A} =A
Ang={x|zc ANz €@} ={z|x € ANFalse} = {z | False} = @
A\ ={z|lzecAnac¢o={z|zc ANTrue} ={zx |z c A} =4

AUBNC)={z|ze Avaee (BNC)}
={z|zecAvee{z|ze BNz e C}}
={z|zecAVv(ze BAze(C)}
={z|(r€eAVveeB)AN(zrecAVvz e ()} distributive
={z|(ze{z|zeAVeeB})N(ze{x|zecAVaeC})}
={z|(xe(AUB)A(ze(AUC))}
=(AUB)N(AUC)

If A= B:

A\B={z|zec ANz ¢ B}={ax|xc ANz ¢ A} ={z|zec AN-xe€ A}

= {z | False} = &
B\A={z|zeBANx ¢ A} ={z|zeBANx¢B}y={x|re€BAN-z € B}
= {z | False} = &

A\B=DB\A
A=B = A\B=B\A

Inclusion and Exclusion

Let:
e (G = set of all people in coding club
e M = set of all people in music club

e (C = set of all people in chess club
|Gl=60 |GNM|=30 |[GNMnNC|=10
|M|=50 |GNC|=25
|C|=40 |MnNC|=20

How many people are in exactly 1 club?



IG\ M\ C|+|M\ G\ C|+|C\G\ M| =?

|G\ M\ C| =G| - iGNnC| - |GNnM| + |GNnMnNC|

—_—— ~— ~— —_———
number of people number of people number of people number of people in

in only coding in coding and chess in coding and music  coding, music, and chess

|GNC|and |GN M|: we don’t want to count these
people, they were counted in G so we are going to
subtract them.

|G N M NCJ: counted once in G, then subtracted
twice, so add once to compensate.

|G\ M\ C|=60—-25—-30+10=15
IM\G\C|=|M|—-|GNM|—-|MnC|+|GNMNC|
=50—30—20+10=10

IC\G\M|=|C|—|GNC|—|MnC|+|GNnMNC|
=40—-25-20+10=5

15+10+5=30

There are 30 people in exactly 1 club.



Power Set

P is a power set of S means P is a set of all subsets of S.
S={1,2,3}
P:{{}7 {1}, {2}7 {3}, {172}7 {173}7 {273}7 {17273}}

If S has n elements, |S| = n, how many elements are there in the power set?

For each element in S, there are 2 choices when constructing a subset, either the element is in the
subset or it is not. Therefore, there are 2" possible subsets.

1P| =2
Recursive Algorithm
. current
Key: construction
/ This is a recursive algorithm. The problem is broken
down into a smaller problem until you get all possible
{ } { } subsets.
/ / Below is for the power set of {1,2}.
choices elements that have
already made not been considered
{ {12}
consider 1
1 is not 1is in
in the subset the subset
{}{2} {1} {2}
consider 2 consider 2
2 is not in 2 is in 2 is not in 2 is in
the subset the subset the subset the subset

¥ < ¥ <
C{}{} {23 {} {13 {} {172}{})

These are all the possible subsets. These constructions are complete, no more options to consider.

Click here to view code for the recursive algorithm in python

Bit Mapping
S ={1,2,3}
p={ {} {1}, {2}, {12}, {3}, {13} {23} {1,2.3}}
r T 1 I I I ! I

000 001 010 011 100 101 110 111
Every possible subset of S can be represented by a binary number with [S| bits.

In the case above, we let 0 represent not in the set and 1 represent an element in the set. We chose
the right most digit to correspond with 1, the middle digit to correspond with 2, and the left digit to


https://drive.google.com/file/d/1_5NXZiG8P6UUSXqDnu_eUSj1t20iUYj9/view?usp=sharing

correspond with 3. We could have chosen any mapping from the bits to the elements because every
possible subset will be represented when you iterate through the binary numbers.

Click here to view bit mapping algorithm code in python

Comparing Infinities

Are some infinites bigger than others?

We need a way to compare the number of elements in two sets.

. ma’ 11,
Consider A _mapping g , where A and B are sets.

If (all elements in output space are mapped to): |A| > |B|

Case 1: |A| > |B] Case 2: |A| = |B]| Case 3: |A| < |B|
A A B B
: ; B | | A
mapping mapping mapping not possible
possible possible because each input can

only have 1 output

If (different input, then different output):

Case 1: |A| > |B| Case 2: |A| = |B| Case 3: |A| < |B|
B
I | | |
mapping not possible, mapping mapping
leftover input needs dif- possible possible

ferent output but no dif-
ferent outputs available

If (all elements of output space mapped to
AND
different inputs give different outputs)

THEN |A| = |B| (same number of elements)

Countably Infinite

A set S is countably infinite if there exists a mapping from N to S that meets the following
conditions:

e All elements of output space mapped to


https://drive.google.com/file/d/1ZTYz-MiYW24TWrFrczjU0cyGDysaNHjH/view?usp=sharing

e Different inputs have different outputs

Is 7Z countably infinite?

N 7
0—0 —r —Tx where x is even
] —1 5 F@)=9 11

where x is odd
22— -1 Tz+1
33— 2 2

Yes, Z is countably infinite.

Are the real numbers countably infinite?

Assume S = {z € R| 0 < x < 1} is countably infinite.

Then, there exists a mapping from the natural numbers to S such that all elements in .S are mapped
to.

0 | 0.34160. ..
1]0.48929... Construct a number such that the number has at least 1 digit
21 0.92456. .. different from each real number in list.
2 oatm.
N - 543 6#8 T#4 2#7 1+#8

Make sure that the new number does not end with repeating 0’s or 9’s to avoid, for example, 0.2 =
0.19.

New number is in S but not in list.
Contradiction, all elements in S should be in list.

S is not countably infinite.
SCcR (the set of real numbers is at least as big as 5)

R is not countably infinite.

Russell’s Paradox

Are there any restrictions on how you can define a set?

Let S ={z |z ¢ z}.

S is the set of all sets that do not contain themselves.

Does S contain itself?

If it does, it must satisfy the condition, S ¢ S. If it does it doesn’t. Contradiction
If it doesn’t, it satisfies the condition to be in S. If it doesn’t it does. Contradiction

Since we get a contradiction whether or not S contains itself, we cannot have no restrictions on
defining sets.
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Questions

1.

How can we prove that the bit mapping algorithm can represent all possible subsets?

. How can we prove the following:

(A\B=B\A) = A=8

. If there are two different types of stamps, one worth n cents and one worth m cents, what is the

minimum value z cents such that any integer cent value of at least x cents can be represented
by the stamps?

. Can you use induction to reverse engineer a solution?

. Why does rewriting

ar’ +br+c=0 as ar’ +dx+ex+c=0

where a,b,¢c,d,e #0 and d+e =0b and d-e = a - ¢ help you factor?
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