Last Updated:7/26/2025 6:05 AM

NONEXISTENCE, EXISTENCE, F0000, AND FLIED A ..ueeeeereeeereeuseeeerenasssesesssssssssssssssssssmsssssssssssssssssssssssssnnnnes 4
WY PIrOVE T00W00? ....iiiiiiiiiiiciiiiiee e e e e ettt e e e e eeitte et e e e e eeetbaeaeeaeeeaaastasaeaaeeeastaaaeaaesasasnsaasaaeseasnssaseaaesaaaassaaseaeseaansbaneasesenanstanaeasseenansenn 4
Prove the Definition of Nonexistence: [AX]<O[X IS 0] WX. wiiiiiiiiieiie ettt s e e te e tee e be e e bt e e be e s beesabeesabeesabeesaseensaeensaenareen 4
DEfiNItION OF CONTATNET .. e iuiiiiieetee ettt et st e st e e bt e e s ate e be e s bt e s a b e e sabeesabeesabeeaabeesateeabeeebaesabeesabeesabeenateennseennes 6

Prove the Definition of Container: [Cis @ container]<>[X iN C] WX, C. coovvrrrieiiieiiiiieiee e ceeeeireeee e e e e e e e e e esntaeeeeeseesnsbaeeeeeesenannes 6
(0o a1 =T 13 =T OO PPPRPPPPPOt 6
PIOVE X 0N X WX oettiteie ittt ettt e e ettt e s e s r e e e e e s e s s e e e e e e e e s mn s e e e e e e e s e an s et e e e e e se s e n e e et e e e s R nreeeeeeesanrnr e e et e e e aenrnreeeens 6
Prove that Truth T is @ CONTaiNer V.. ittt ettt e st e e e st e e e s sa bt e e e s abbeesaaabeeesabeeessnbeeesasaeeessteeeanseneesanees 6
Prove that Falsehood F is @ CONTAINET WF. .....uoiiiiiieiiet ettt ettt e sttt e e e st e s a bt e e s sabeeeesbaeessabaeessabaeesnabeeeenanes 6
VR B B N ol o1 =11 =Y ol v F USRS 6
Prove that X iS @ CONTAINET WX...uiiiiiiiiieiiie ettt sttt e st e e sttt e e ettt e e s st ee e s abee e s abeeesabaeeeaabeeessbeeesaasaeessbaeesnnsaeesnnsees 6
Prove [XiS Y] = [Y 1S @ CONTAINEI] WX, Ve iiiiiiiiiee ittt e e e ettt e e e e s e et te e e e e e e seaaataeeeeseasbasaeaeaee s nssssaeeeeeannssaaeeeseennsranes 7
Prove that infinity is not @ container VINFINILY. ........coiiiiiiiii ettt et sbe et 7
The ESSENCE FOr EXISTENCE == INOT OO ..iiiuiiiiiiieiee ittt sttt ettt st e et e st e e st e sateesat e e s bt e e btessbteesbaesabeesbeesabeesabeesaseenbbeenneeenses 7
Prove that TrUth TS NOt 00 WT. oottt e sttt e e e s bt e e st ee s sabeee s abbeesaabaeessabeeesasbaeeesasaeessabbeesaaseeesnnnees 7
Prove that FalSEN00M F iS NOT 00 WF. ...c..iiiiiiiiiiiiit ettt sttt ettt sttt e st e s ate s st e e sbeesabe e s nbeesabeesabeesabeesateesaseenseesasens 7
Prove that @ is not 00 V. ....ccccvvvvenns
Prove that NOt 00 IS NOT 00 WNOT OO, ..iiiuiiiiiiiiiieeiee sttt ettt s b e e st e e s ate e be e e saee s beesabeesabeesabeesabeesabessteennnesnsees 7
DEfiNItION OF EIEMENT ....eeiiiieeie ettt et e s e s bt e bt e e s bt e s be e s bt e sabeesabeesabeesabe e st e e sateeabeesabbesabeesabaesabeesateenaneenses 8
Prove the Definition of Element: [(Element X =X)ECI<S X IN CI VX, C.rrreeeriieeeiie ettt s s eee e et e e e ear e snan e e et e e enere e e ennes 8
Elements
Prove that Truth Tis an @lemMENt VT, ..ottt e s ettt e sttt e e st beeesataeesaabeeesabbeeesnnbeeessabaeesnabeeesnanes 8
Prove that Falsehood Fis @n El@MENT WF. ...ttt ettt e sttt e s sa bt e e s st e e saabeeessabaeesnabaeeesabeaesnabeeeenanee 8
Prove Jis an element V. .....cccccvveveennns
L LY L (S kv N
Prove that infinity is not an element VINFINILY. ........coiiiiiii ettt ettt 9
Prove [XEC] < [X DEIONES t0 C] WX, Ceeneiieeiiiiie ettt ettt ettt sttt e sttt e e st e e e sttt e e s bte e s s astaeesabeeeessbeeesastaesssbeeessteeesansaeesnsseeenn 9
DEfINILION OF EXISTEICE ......eviiiiiiiee ettt ettt e st e e sttt e st te e e s sabeeesbbeee e abaeesaabaeessabaeeeasteesaasaeesanbbeeeansbeeesansaeesabaaeesnstenennnns 9
Prove the Definition of Existence: [AX]<[X 0S NOT 00T WX. toviiiiiiiiiiiiiiie ettt sttt e see e et e e s st e e s aba e e e sbaeeessbeeesaneeas 9
Prove JooVY oo, (Prove that there exists infinity for all INFINItY.) ....oooiiiiiice e e 10
Verify 3ooVoo. .....ccccvveviene
VEIIY 00 1S NOT I W00, Loiiiiii ittt ettt ete ettt e et e e s teesabe e st e e aeeesabeeaseeeasbeeaseesateeanseesabeeaaseessseesaeesssensaeensesenseesnseesnseennseenes 10
LY g VR N Vo A T e S PPRR 10
Prove Junbounded Yunbounded. (Prove that there exists unbounded for all unbounded.)...........ccceriieiiiieiiiiiiceeeeees 10
Verify Junbounded VUNDOUNAEA. ...t e e e e et e e e e e e e e e tataeseeeeseesasbeeseaeseasssraseaeesenssaranneas 11
Prove that unbounded is NOt & YUNDOUNGE. .......coiuiiiieiiie et et ste et e e s ae e beesbaeebeesnteeenseesasaennreens 11
Verify that unbounded is NOt & VUNDOUNGEM........ccceiiiiiiiieiit ettt s e e te e saae e sbe e e saeenbeesabaesabeesaseesaseesssaenseeens 11
Prove that unbounded is Not INfiNity YUNDOUNAE. ......ooiiiiii ettt 11
Verify that unbounded is not infinity YUNDOUNAE. ..........eviiiiiiice et e e e e e e e sarre e e e e e e eeaneees 11
ProvE that X 0S NOT 90 WX. ciuuiiiiiiiiiieiit ettt ettt sttt ettt et e st e st e st e e sabe e s abeesbteeabt e e stesabeeeabeesabeesabeesateesbeeebeesabeenaneesabeasaseesas 11
VETITY That X S NMOT 00 WX, ciiiiiiiiiiiii ettt ettt e e e e e e ettt e e e e e e eebbaaeeeeeeeaabaaaeeaeeesassaaasaaeeeasssbaseaeseaanssbaaeeessennnrrnnens 11
LoV LI DT GRS 11
RV AT T L D SR SRUPRRN 11
e o N e I =Y o= = = B = of =) =] - TR PRSPPI 12
Infinity in the Definition Of NONEXISTENCE ....cc.uiii et e e e s e e e raee e e e st e e e e s taeesasesee s ssaeesnsaeeeasseeesneneesnsseeaans 13
FEIEDAD «erreeerrersrrrrsssssssssssssssssssssssssssssssssssssssssssssssssssasssssssesassassasasssssesasesseasasesseasaseseesenteseeeteeeeeeeeeteeteeeeeeeeeresnn 13
VN [ v B PO UPR 13
oA [ TSP 14

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



NV [ R 1 A v s BT 14

Prove (MEN)SA(TIEN) W(TIEN ). . e ettt e e et e e et e e e e bt e e e eeabeeeeeateeeesabeseeentaeeeasseseeeateseeensseseannes 14
Prove F(00€R)SA(0ER) V(00EIR). wiitiiiiiieitett ettt b et e te st e b e e s bt e besatesb e e sbeeatesaeeebeebeeabesabesbeebeeabens 14
oY oV E AV I \ o dr= T A TU T 4 o YT TR 15
Prove that infinity is Not @ NUMBEr ViNfiNity. ... e e e e e e e e ta e e e e e s eesnbbeeeaeeeenannnnes 15
Prove that infinity iS NOT Y VANFINIEY. ..ottt et ettt be et et et be e b e b 15
Prove that INFINILY IS NOT Y VY. et sttt st e be e s s h e e s bt e st e e e beesabeesabeesabeessteenbbeesstesabeesbaesaseeans 15
Prove that infinity is NOt Y VINFINILY, V. cceeoerieieee ettt ae et s e s te e te et e s re e se e teensesneenreensens 15
Prove F(00€ C)EA(00EC) V(00EC). .uvierveereeiteereeteeeteesteesteeseeaesteesteesseeseesteesseeseeaseessaeseebeeaseeaseessesbeesbeeaseetsesseseensestnesasesteenseennas 15
VENTY T0OE L WOOE . cviiiiiieeeciieeeetiee ettt e sttt e e et e e e e ttee e ettt e e e steeesasaee e sseee e nsseeeanseeesassseeaassseeeanssaeesnsaeeeassteseannsseeansseesasnsenennnes 15
VEIITY ZO0E L WOOEC. ittt ettt e ettt e e et e e e ettt e e eeateeeeeasaeeesabeeeeassseseeasaseeabseeeansseeeaassseessseaeeastesesnsseeeasseeesanteeeaanns 15
=y N =¥ N o oo = [ LS. [ OO 17
L0 E B ZEP N T00W 00 D oottt ettt ettt ee et ettt ettt ettt et ee et eneen st n e eneen s eenaens 17
P (T2 ) PR T LAXIPLIX TD] VX O ettt sttt sttt sttt sttt ssasanens 17
B BB EFTF SR covereeteresteseetestee e e s et st et eteste st ete b et s te st et et et et ess et e s eseeteabestekeas et s ebeateke b ess et e s eteebessesebeaseseebenseseabessesebetebebeteebeseereabeneren 19
ZP (FBPTH) C[CT— BEBIOIX A C I T VX Y0 0 ettt 19
O BB oottt et e e e et e e et e et e et e e e et e et ee et ee e e e et e e s eee e eeee 19
TET X Th X ' VX © totiiieieeitieeiteeeeteeete e ettt eeuee e teeeeaeeebeeeeteeeabeeaabeeaaaeeataeeateeeabeeeaeeetaeabeeebeaaaeeeteeeaaeeebeeeateeeteeeaeenareenareenareen 19
A I I v R OO 19
FEI [ B T = 0B 78 BV F ] 0 oottt ettt st sttt et bt a ettt n et nans 19
L = v 19
= L G M = TP 19
FEI (X TP Y] 20 (7 TP B B VX Y ¥ oottt ettt ettt ettt ae ettt e e et eaeas et et et et etess et et eae s eteteas st etens et etens 20
FEM R TTT 2o (B E BV T © oo s s st 20

TE B ETBHE HE 1 2L00 © ittt ettt st R £ £ AR SRS E SRS A SRR RSt AR AR e et tR Rt et s et n ettt ens 20
FEP [ E_ ] T2 PV L] 0 oottt sttt ettt bt et be et e be b et be b e At e beebeaeebe st ebe e b e st ebe b eneebe s etesbenserebens 20

A e I B v i S TR 20
FEI DT ZL I8 FAV D © oottt et ete et e et e ete e e ete e e eteeeabeeeeteeetee e sabeeetes e beeeabee e beeebeeebeaaaeeeaabeeaaeeetaeeabeeeabesenaeeeareeeteenareen 20
A e RSP 20

T B EFTE B coveteeteteeteetete et et et e et et et et ueete e eteeteatete et eaeete et ete et et eteeteateteeteateteteteeteatete et eatete et eateteetesseteaseseeteateteetesseseateseeteateteeteaseneateasern 21
P (AZDTHR) [(FREXEXECTOIX L C I ] WX Y0 0 ittt bes 21
B TL B it ee ettt et et et et eateeteeteeteeteeteeaeettert et ebeteteateeteeteeteeteeasesteaseaseteteateteeteeteeteerseasenseatenteebeebeateateeteeaeeteereententens 21
FEI [ T = B 0 W ] 0ttt AR R ARttt e et n et s 21
ZERI [ B T = 1B 7o BV F ] 0 coeeeeieeeeeee et e eee et et ee e et s ettt ee st e e e e et et eee et ee e s en et ee st et e eneeneesneeneees 21
FEP DT = T 78 BV 0 ittt st sttt ettt et e st et e e e te e Ae Rt e Rt e Rttt e Rt e Rt et et ent e Ae e R e ReeR e et e eReeRe et ee st ente s e tetenreres 21

EC A LD (o) QTSP 21
FEP JE PUT2E— 1B 70 3 W L 0 ittt et e et e et et e e teeteeteeteete et et et et e teebeebeebeeteeteeteere et et enb et eeteebeebeebeereeteereeneenes 21
SEHHIXECT 5 [X JBT CIVX > € 0 ittt ettt et et et et et e et e e teeteebeeteeteeteetbe s e b ease s e ebeetesbeebsessetsessessersensensensestaabesbeabeeaserseseenean 22
=S £} EF TR ZR weeeeee e e et ee e e e s et ee s et eeeee s eeaeate e aeeanetea_eeateean_eaatea teaateaeteaateanetea—eeareeeateaarteraeeanateneeearteeanteaterareeeaeerareenaeennes 22
P (T A PR F[IX]OLX TP ZEIE FT] WK 0 ittt ettt ettt sttt ettt a e 22
ZER T00V00 0 (ZEF 15 1L "L 2 B 7L oot ettt ettt n et e et ee et en e ee e en e enn e 23
BT OOV 00 0 Lottt ettt ettt et et e et e et eae ettt tt e teeat et e et e eate bt e bt e bt eaeeatbeateeteaaaeeaeeaaeeteeneeeaeeatsentsenteereenteeteans 23
BUHF OO T 2L W00 © Lottt ettt ettt e et e st e et e et e st e ebeeete et e eat e ettt e et e ea b e bt e bt e teaabeateeaaeeteeaeeeatesteenteebeeaeenteenbeeaeeereentean 23
L HF OO0 T ZE00W 00 © L iiiiiiiiiieee et st ettt ettt et et e e et et e et e et e eteete et e et e ea e eat et et et e et et e aae et e eae et e et e en e et et et eateeteeteeteeaeereereeneenseeenrereas 23
AR FVET o (P 5 AE T 2 BT ) ettt ae b bbbt st ne et b ene 23
BT VA b o oottt a et et b et A At et ettt A ettt et A et ettt e n et ettt es e sean et rnas 23
L (N - S 23
B B T 2500 WA T 0 oo ettt ettt e e e et et et et et et et e e et et en e et s e ee et en et eree s eeneeneeenen 24
e L - S 24

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



iR TAE T

TEI X TP ZL00WX © 1iiiiiiiiiieitetesteeeeteeeete e ettt e eeteeeteesteeeteeeate e eabee e beeeabee e beeeaaaeebeeataeeteeeataeeteseateeebeeiateeaabeeatbeeeaeeentaeeatteeteeereeeares
% % x T ooy o

A L= D4 - TSRS

R = D TSP RRRPRR
HEMIEE V-EER

B (T2 50, ek

FEPADIVED © o AR R e 25
FEFT DDV 0 oL b 26
FEF AT AD VD © o s 26

FHP AT EN)SA(TEN) V(T EN) o i 26

W I(cweR)=A(0eR) V(weR) o
A e T S e o PP
FE LT 2 DB D 0 oiiiiiiiiie e st et eete e et e et e ete et e et e eteeete e be e be et e et e e be e b e eheeate e beebeabeeaeeabeebeeteeateabeeabeebeeaeeeteebeereetreeteereen
FEP G FTLTP 2 B EEE VI P 0 ittt e e et et e eeeete e eeteeeetee e teeebesebeeeteeesabeeebeeetbeeateeeabesebeeeabeeaabeeetreeaaeeeatreenteeeareas

W R LTV

P

L A PR
TEI S P T 2L YV P S ¥ 0 ittt ete et te ettt et e et ae et et eae et eae et e et et ete et ete et et ete et eaeete et eaeeteateaeetensete et eneete s eteetensereetens
M I(0el)=A(0el) V(weC) -
S L X O T =] GRS 27
o S o ST O 2 Y= TR 27

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



NONEXISTENCE, EXISTENCE, JooVoo, AND 3T AT

This section first discusses example situations when infinity (denoted by c0) does not exist. However, to prove
JooV o (there exists infinity for all infinity), we need the Definition of Existence: Ix < x is not coVx. (Seriously, thank
Huo Jian Hua for Huo Jian Hua's sake. “Not " is the essence for existence because now it has been His idea!)
However, to prove the Definition of Existence, we need the Definition of Container, Definition of Element, and Huo Jian
Hua’s Definition of Boundedness. The approach allows us to later verify the IINIVI. The Definition of Existence together
with the Definition of Nonexistence can prove A< AJ. In this section, we will also apply [x is y]=[x belongs to y]Vx, y
proved by [Table XY1] from the previous section. Because the use of the Huo Jian Hua’s Definition of Boundedness in the
IINIVI proof, all rights-benefits belong to 2 2% # (Huo Jian Hua) by His contract guarantee.

Why prove dooVo?
It is because mathematics uses infinity. If co does not exist, then oo is J, by the following Definition of
Nonexistence:

Ax if and only if x is & Vx.

Prove the Definition of Nonexistence: [Ax]<>[x is &] Vx.
Proof: Let J denote empty.

X |Ax| xisd [Ax]=[x is O]

T F F T

F F F T

o | T T T [Table NE]
X |Ax| xisd [Ax]=[x is O]

%) T T T

Q.E.D.
Therefore, if infinity does not exist, improper integrals, infinite series, and infinite sequences can lead to empty

or undefined. For example, the solution of the following improper integral is 1eR:

-2 -1y _ _ -1 -1
X dx=—x" | =—| =[lm—]—-——=0+1=1
x>0 X 1
1
Suppose that infinity does not exist, then the above integral becomes:
¢ 1 1 1 1
gy g 1P = oot Tt 1o
J-X X X |1 X |1 @ 1 @

1
The simplification of% + 1 into a real number is empty in R. Therefore % + 1is empty in R, as opposed to the

nonempty solution floo x2dx=1inR.

Consider the series § = Z;f:ozin =1+ % + % + % + ---. Therefore, g = %+ % + % + ---. Add 1 on both side of the

equal sign 1 +§ =1+ % + % + % + -, thus 1 + % = S, and therefore § = 2. Suppose infinity does not exist, then § =
Z%:o zi" The Z%=Ozin expansion involves (zio + zi@) =(1+ zi@), soS=1+ zi@ + ---. Therefore, Sis empty in R, as

opposed to the nonempty S = Z?f:ozin =2inR.
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Consider the sequence ai,; = ay + ax_q1, whereay, =0,a; =1,a, =1,a3 =2,a4 =3,a5 =5,a4 =8, ...

Ak+1 az ,

Ak+1 358 ) . Qg1 _ 1+VS \/_ Ak+1 _ 9 >
Therefore, ( )k 1= (1 2,= 1305 ) Ill_r)rgo—ak = . If infinity does not exist, then( )k 1 &1_{% o an =
Ape+1 1+V/5
being undefined, as opposed to hm = —
k—oo Qg 2
Recapture and contrast the above examples:
0 %)
(f x"2dx = 1) verses f x2dx = @
1 1
2o %)
1 1
S = ZZ—n—Z verses Z—n=®
=0
. ak+1 1++5 . Qg1 Ay,
lim verses | lim =—2=1
ko @y 2 k=2 ay ag
The floo x2dx=1, fo=0 = = 2,and, llm a{’;“ = %g show that mathematics uses infinity for nonempty
k—oo ag

solutions, as opposed to infinity being empty, meaning that infinity does not exist, causing undefined operations for R,
or empty in R. Therefore, mathematics needs a formal proof for the existence of infinity. [o is not co Yoo] is equivalent
to justify [HooV o] by the Definition of Existence, and, [« is not & Yoo] from previous proof shows that the existence of
oo is nontrivial. This section further provides the derivation for the Definition of Existence by mathematical proofs.
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Definition of Container

Cis a container if and only if x in C Vx, C.

Prove the Definition of Container: [C is a container]<[x in C] Y, C.
Proof: By the given being a definition, “C is a container” is “C is a container of x” ..

C | x |Cisacontainer |xin C|[C is a container]<>[x in C]

T[T T T T

T|F F F T

T|J T T T

F|T F F T

F|F T T T

Flo T T T

g T F F T

| F F F T

238% T T T [Table C]
For x=T, and, y=T

C | x |Cisacontainer |xin C|[C is a container]<[x in C]

T|T T T T [Table C_1]

Q.E.D.
Containers

Truth T, Falsehood F, empty J, and x are containers. However, infinity is not a container, for the “infinity is
unbounded” axiom to hold.

Prove x in x Vx.
Proof: By [Table EQ](3) from Supporting Proofs for Empty, [x=x]=[x in x] Vx. Q.E.D

Prove that Truth T is a container VT.
Proof: [T=T]=[T in T] -~Tis a container of T, ..T is a container ¥T. Q.E.D.

Prove that Falsehood F is a container VF.
Proof: [F=F]=[FinF] ~Fis a container of F, .-.F is a container ¥F. Q.E.D.

Prove that & is a container V.
Proof: Jin J, ~ Jis a container of J, . & is a container VJ. Q.E.D.

Prove that x is a container Vx.
Proof: [x=x]=[xinx] ~Xisa container Vx.

x | xinx | [xisacontainer]<[xinx] | xisa container

T T T T

F T T T

%) T T T [Table C_x]

Each entry under [x in x] column is [T] .. each entry under [[x is a container]< [x in x]] column is [T] by definition, - each
entry under [x is a container] column solves to [T] .- x is a container ¥x. Q.E.D.

,,‘_
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Prove [xisy] = [y is a container] VX, v.

Proof:
x|y[x is yx in yly is a container|[x is y] = [y is a container]
(of x)

TT T | T T T

TIF| F | F F T

T F | F F T

FIT  F | F F T

FIFf T | T T T

FiZl F | F F T

T F | T T T

JF F | T T T

O T | T T T [Table C_2]

Q.E.D.
Prove that infinity is not a container Vinfinity.

Proof: Note that [xisy] = [x belongs to y] Vx, y.
Suppose infinity is a container - infinity belongs to a container - infinity is bounded, by Huo Jian Hua’s

Definition of Boundedness. But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded) = €V
infinity - infinity is not a container Vinfinity. Q.E.D.

The Essence for Existence -- Not co.

With using Huo Jian Hua’s Definition of Boundedness, we have proved that oo is not a container Voo. With using
the Definition of Container, the followings prove that Truth T, falsehood F, &, x, or (not o) are not oo. The following (not
oo)s are prepared for the Definition of Existence truth table entries:

Prove that Truth T is not oo VT.
Proof: Suppose Tis oo 0o is a container. But, o is not a container; (o is not a container) and (oo is a container) = €
VT, - Tis not co VT. Q.E.D.

Prove that Falsehood F is not oo VF.
Proof: Suppose Fis oo oo is a container. But, oo is not a container; (o is not a container) and (o is a container) = €
VF, = Fis not oo VF. Q.E.D.

Prove that & is not co V(.
Proof: Suppose Jis oo .00 is a container. But, o is not a container; (o is not a container) and (oo is a container) = €
V&, ~ Jis not oo V. Q.E.D.

Prove that not oo is not co ¥not co.
Proof: Suppose not oo is 0o .00 is a container. But, oo is not a container; (oo is not a container) and (o is a container)
= € Vnot o, ..not o is hot o ¥not . Q.E.D.
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Definition of Element

(Element x=x)eC if and only if x in C Vx, C.

Prove the Definition of Element: [(Element x=x) EC]<<[x in C] WV, C.

Proof:
C | x |x€C|xin C|[xeC]<[xin C]
T|T| T T T
T|F| F F T
T || T T T
F|T| F F T
FIF| T T T
FIlog| T T T
| T| F F T
g|F| F F T
dl1a| T T T [Table EL]
For x=T, and, y=T
C | x [x€C|xin C|[xeC]=[xin (]
T|T| T T T [Table EL_1]
Q.E.D.
Elements

Truth T, Falsehood F, (J, and x are elements. However, infinity is not an element, for the “infinity is unbounded”
axiom to hold.

Prove that Truth T is an element VT.
Proof: Tisacontainer of TVT, ~Tin T ..element T=TET, . T is an element VT. Q.E.D.

Prove that Falsehood F is an element VF.
Proof: Fis a container of F VF, ..F in F ..element F=F€EF, .. F is an element VF. Q.E.D.

Prove J is an element V.
Proof: in & already -element J=J€ . is an element V. Q.E.D.

Prove xex Vx.

Proof:
x | xinx | [x€x]®[xinx] | xex
T T T T
F T T T
%) T T T [Table EL_x]

Each entry under [x in x] column is [T] .. each entry under [[xEx]< [x in x]] column is [T] by definition, .. each
entry under [xex] column solves to [T] - xex ¥x. Q.E.D.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



Prove that infinity is not an element Vinfinity.

Proof: Suppose infinity is an element - infinity belongs to an element - infinity is bounded, by Huo Jian Hua’s
Definition of Boundedness. But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded)

= €Vinfinity -.infinity is not an element Vinfinity. Q.E.D.

Prove [x eC] < [x belongs to C] bx,C.
Proof:
All entries in column [x in C]<[xe(] is [T] by definition:

X|Cl[x in C]l<>[xeC]x in CxeCx belongs to C[xeCl<>[x belongs to C]

TIT T TI|T T T

T|F T F |F F T

T T F | F F T

FIT T F |F F T

FIF T TI|T T T

FI& T F |F F T

AT T TI|T T T

| F T TI|T T T

%%, T TI|T T T [Table C_3]

Q.E.D.

Definition of Existence
Ix if and only if x is not coVx.

(Note: “3” denotes the existential quantifier. “v” denotes the universal quantifier.)

Prove the Definition of Existence: [ 3x]<>3[x is not oco] k.

Proof:
ol
1 2 3 4
row
1 X |3X]|x is not oo |[Ix]<=>[x is not o]
2 T |T T T
3 F T T T
4 g |7 T T
5 |notoo|T T T
6 o |T T T [Table E1]

The earlier proofs have shown that there exist T, F, and & being elements, and thus [Table E1] lists the elements
in column 1.

Therefore, (row 2, col 2), (row 3, col 2), and (row 4, col 2) are [T] entries, respectively. T, F, and & in column 1 of
[Table E1] are not oo, so the [T] entries are in (row 2, col 3), (row 3, col 3), and (row 4, col 3) respectively. The (row 5, col
2) is [T], for there exists T, F, or & which is not oo from the [Table E1] itself. “Not oo is not ” results [T] in (row 5, col 3).
Infinity is in the/:infinitﬁs\unbounded” axiom, so therefore, by definition, infinity is an element of the “infinity is
unbounded” axiom, and thus this infinity is an element. Because the infinity from the “infinity is unbounded” axiom is an
element, an element that can also be in (row 6, col 1), denoted by oo, such infinity is not infinity which is to be shown in
the following paragraph, so we can further examine if the (row 6, col 1) entry works for the Definition of Existence proof.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



[Jinfinity] = [infinity is not infinity]:
By consensus and guarantees and supports to the “infinity is unbounded” axiom, while the “infinity is
unbounded” axiom holds Yinfinity, there exists infinity from within th;ﬁnfinitﬁs\unbounded” axiom, so therefore (row

6, col 2) is [T]. However, a such infinity in the “infinity is unbounded” is not infinity. The infinity in “infinity is unbounded”

is an element -infinity is an element. But, infinity is not an element; (infinity is not an element) and (infinity is an
element), so the infinity being an element in the “infinity is unbounded” is empty, and empty is not infinity .- the
infinity being a placeholder for empty in the “infinity is unbounded” is not infinity .. [Jinfinity] = [infinity is not infinity].

[infinity is not infinity] = [Jinfinity]:
Whether [infinity is not infinity] is true or false, by consensus and guarantees and supports to the “infinity is

unbounded” axiom, while the “infinity is unbounded” axiom holds, there exists infinity from within the ”|nf|n|ty‘|s\

unbounded” axiom Yinfinity .- [infinity is not infinity] = [Jinfinity]. v

~[Jinfinity]<[infinity is not infinity] -~ the entry in (row 6, col 4) of [Table E1] is [T]. Because (row 6, col 2) is [T],
(row 6, col 3) must be [T] for (row 6, col 4) to hold [T].

Every row entry in column 2 is [T], and every row entry in column 3 is [T], - every row entry in column 4 is [T]
from [Table E1] Vx .. [3x]<>[x is not o] Vx. Q.E.D.

Prove JooVeoo. (Prove that there exists infinity for all infinity.)

Proof:
The previous section has proved that oo is not co Voo, .. 00 is not co 300,
Restate the Definition of Existence: [3 x |<>[ x is not 0] Vx ..[ xisnot ][I x| Vx.
~[Jo0]<> [0 is not oo] Yoo ..[oo is not co]<=>[Joo] Voo JooVoo. Q.E.D.

Verify Joolco.
Proof:
The (row 6, col 3) entry in [Table E1] solves to [T] -- oo is not oo .30,
Restate the Definition of Existence: [3 x |<>[ x is not o] Vx ..[ xisnot ][I x| Vx.
~[J00]<=> [0 is not o] Voo ..[00 is not co]<>[Joo] Voo ~FooVoo, Q.E.D.

From oo is not & Voo in the previous section, and JooVoo, the existence of oo is nontrivial, so per contractual
guaranteed terms of use for Huo Jian Hua’s Definition of Boundedness, all rights-benefits of oo (infinity) belong to Huo
Jian Hua, and, because Grandmaster’s guaranteed us to prove that infinity is not infinity, seriously.

Verify cois not & Veo.
Proof: Suppose o is J, the “infinity is unbounded” axiom becomes “JJ is unbounded” .unbounded is a container,
~unbounded belongs to a container .unbounded is bounded, by Huo Jian Hua's Definition of Boundedness. But,

unbounded is not bounded; (unbounded is not bounded) and (unbounded is bounded) = € Voo .. is not & Voo. Q.E.D.

Verify cois not oo Vco,
Proof: *JooVoo .30 . [Joo]&> [0 is not oo] Voo .. o is not o Voo, Q.E.D.

Prove Funbounded Vunbounded. (Prove that there exists unbounded for all unbounded.)

Proof:
Suppose unbounded is o .. o is a container. But, oo is not a container; (o is not a container) and (o is a

container) =» € Yunbounded .. unbounded is not o Yunbounded ~.3unbounded Yunbounded. Q.E.D.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.
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Verify Junbounded Vunbounded.

Proof: From [Table B1] in the “Prove that Infinity is not Infinity” section, by consensus and guarantees and supports to
the “infinity is unbounded” axiom, while the “infinity is unbounded” axiom holds Yunbounded, there exists unbounded
from within the “infinity is\uﬁboundfa:d\" axiom. ~.Junbounded Yunbounded. Q.E.D.

Therefore, all rights-benefits of the unbounded belong to Huo Jian Hua Yunbounded by His contract guaranteed
to Huo Jian Hua.

Prove that unbounded is not & Vunbounded.

Proof:
Suppose unbounded is & ~unbounded belongs to & .unbounded is bounded. But, unbounded is not bounded;

(unbounded is not bounded) and (unbounded is bounded) =» € Yunbounded .. unbounded is not & Yunbounded.
Q.E.D.

Verify that unbounded is not & Vunbounded.

Proof:
Suppose unbounded is & ~”infinity is unbounded” axiom becomes “infinity is &J”, so o is J. But, © is not J; (o
is not &) and (oo is &) =» € Yunbounded. -.unbounded is not & Yunbounded. Q.E.D.

Junbounded Vunbounded, and unbounded is not & Vunbounded. Therefore, the existence of unbounded is
not trivial. All unbounded rights-benefits belong to Huo Jian Hua by His contract guarantee. Note that unbounded is not
infinity for all unbounded.

Prove that unbounded is not infinity Vunbounded.

Proof: Suppose unbounded is infinity .~ unbounded belongs to infinity .unbounded is bounded, by Huo Jian Hua’s
Definition of Boundedness. But, unbounded is not bounded; (unbounded is not bounded) and (unbounded is bounded)
=> € Vunbounded .unbounded is not infinity Vunbounded. Q.E.D.

Verify that unbounded is not infinity Yunbounded.
Proof: Junbounded Yunbounded from the previous proof, ..unbounded is not infinity by definition. Q.E.D.

Therefore, by the guaranteed contractual term of use for Huo Jian Hua’s Definition of Boundedness, all
unbounded rights-benefits belong to Huo Jian Hua, because The Grandmaster’s guaranteed us to prove that infinity is
not infinity, seriously.

Prove that x is not co bX.
Proof: Suppose x is o oo is a container. But, o is not a container; (o is not a container) and (oo is a container) = €
Vx, X is not co V¥x. Q.E.D.

Verify that x is not oo Vx.
Proof: From [Table E1], all truth table values are [T] under [x is not o] at column 3 for all values of x at column 1. ~x is
not oo Vx. Q.E.D.

Prove 3x bX.
Proof: xis not co Vx ..x is not oo .3xVx. Q.E.D

Verify that IxVx.

Proof:
From [Table E1], all truth table values are [T] under [3x] at column 2 for all values of x at column 1. ~3xVx. Q.E.D.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.
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It is worth to note that the existence of x can be trivial because x can be &, yet the x does not exist. For this
situation, the section of the paper will later prove 3J<AJ VJ.

Prove d...et cetera V...et cetera.
Proof: Suppose ...et ceterais oo .. 0o is a container. But, o is not a container; (oo is not a container) and (o is a
container) =» €= V...et cetera .. ...et cetera is not o V...et cetera .~3...et cetera V...et cetera. Q.E.D.

F...et cetera V...et cetera. All ...et cetera rights-benefits belong to Huo Jian Hua by His contract guarantee. Note
that ...et cetera is not infinity for all ...et cetera.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.
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Infinity in the Definition of Nonexistence

By applying the Definition of Nonexistence, this section finds that “infinity doesn’t exist” is false. By combining
[Table E1] from Definition of Existence proof, and [Table NE] from Definition of Nonexistence, the following [Table
E_N] fills the shaded cells which are the cells missing from the [Table NE]:

NSRRI 4 5. 6 7
row

1 X [BxJx is not oo|[3x] <> [x is not oo|[Axfx is D|[Ax] < [x is T] 3
2 T T T T F| F T

3 F T T T F| F T

4 %) T T T T| T T

5 notoo |T T T F| F T

6 o |T| T T F| F T [Table E_N]

The (row 5, col 5) states “there does not exist (not infinity) ¥(not infinity)”, so for the counterexample, [T] is not infinity,
and [T] exists by Definition of Existence, so therefore (row 5, col 5) is false [F].

The (row 5, col 6) states “not infinity is empty V(not infinity)”, so for the counterexample, infinity is not infinity, and
infinity not empty, so therefore (row 5, col 6) is false [F].

The (row 6, col 5) states “there does not exist infinity Vinfinity”, and the statement is false [F] because there is the
JooVoo proof.

The (row 6, col 6) states “infinity is empty Vinfinity”, and the statement is false [F] because there is the “infinity is
not empty” proof, or the “infinity is unbounded” axiom would not hold.

Both (row 5, col 7) and (row 6, col 7) are true [T] from the results of column 5, and, column 6. All values in column
7 are [T], so therefore [Ax] < [x is D] Vx still holds true while [not o], and, [co] rows are in the [Table E_N].

The [row 6] is entirely on infinity. So, when x=o0, [Ax] < [x is ] becomes [Aoo] <> [o0 is J]. However,
according the [Table E_N], [A0] is false which negates the nonexistence of infinity, and it is because [0 is ] is false,
for oo is not J, otherwise the “infinity is unbounded” axiom would not hold. So therefore, Aco being false negates the

“infinity doesn’t exist” claim while the “infinity is unbounded” axiom (by consensus, with guarantees and supports)
holds. Thank Huo Jian Hua for His Definition of Boundedness.

AT=SAD
Both A0V J, and, 3ZVJ are valid statements. AVJ is by the Definition of Nonexistence, and 3ZVJ is by
the Definition of Existence. An example of A, let x=(neN). But, neN is J -~ x is & = Ax ~A(neN)
~A(neN)<=(neN) is @ V(neN),
JA(D ) D )isDY( D).
~AD< Dis OVD. Dis already empty, so 2. To prove ABVJ, recall from the Definition of Nonexistence.
Prove A0V J.
Proof: Definition of Nonexistence: [Ax]<[x is J]Vx.
Dis @ ~ ADVD by definition. Q.E.D.

However, J does exist because & is not oo although the existence of J is trivial. To prove 3ZVJ, recall from
the Definition of Existence.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



Prove 3QVJ.

Proof: Definition of Existence: [Ix]<>[x is not c]Vx.
C denotes a container. Suppose J is oo .. o0 is C. But, o is not C; (oo is not C) and (o0 is C) > € VI . Jis not oo

~ 3GV, Q.E.D.

Prove IW=AD V.
Proof:
The [row 4] of [Table E_N] is entirely on J, so the row 4 is for all &.
The (row 4, col 2) is [T] and states “there exists &”, 3J;
The (row 4, col 5) is [T] and states “there does not exist &”, AJ.
A being T and A being T are from the same row 4, .30 A VJ. Q.E.D.

14

The existence of J is trivial in which it becomes a nonexistent: IT=ATVI. As for oo, if 0 were J, then the
existence of co would be trivial. Instead, we have proved that oo is not & from the previous section, and we have
further proved that 300V oo, so we can conclude that the existence of oo is nontrivial. As we were assuming that
infinity was empty, thus a trivial existence, contradicting the nontrivial existence conclusion for infinity, this
explains why the improper integral, infinite series, and infinite sequence would lead to the nonsensical empty or
undefined. Thank Huo Jian Hua for His Definition of Boundedness, and all rights-benefits belong to Huo Jian Hua by His
contract guarantee.

Prove F(neN)=A(rneN) Vinel).
Proof:
(1) Suppose neN is not J.. min N. But, mnotin N; (mt not in N) and (rin N) =» € vVneN ~neN is & ~A(neN).
(2) Suppose (neN) is o o0 is a container --co belongs to a container ..o is bounded, by Huo Jian Hua’s
Definition of Boundedness. But, o is not bounded; (co is not bounded) and (oo is bounded) =» € V(neN)
~(rmeN) is not oo ..3(meN).
3(neN) & 3Y; A<= A(neN). -
A(neN) 30 < AT < A(neN).
~ 3(neN) & A(neN) V(neN). Q.E.D.

The existence of neN is trivial in which it become a nonexistent as in [3(neN)]|<[A(neN)].

In mathematics, you sometimes find your "solution" being infinity, and your math teacher tells you that the
answer does not exist, or infinity is not a number (infinity is not even itself). Often enough the math problem is to tell
you to find the answer from a number set, e.g., the real number set R. Infinity is not in the real number set, so the
answer is empty in IR, and therefore the answer does not exist in R, i.e., AcoeRVooeR. Because weR is I, the following
proof uses AT=ADVD.

Prove F(coeR)&A(0eR) V(cocR).
Proof:

Suppose weR is not . ..co must be a nonempty element in R ... (0eR) = (e belongs to R) .".c is bounded,
by Huo Jian Hua’s Definition of Boundedness. But, « is not bounded; (« is not bounded) and (0 is bounded) = €
VoelR. .. 0veRis D .. I(weR)=A(0eR) V(weR). Q.E.D.

To verify ZcoeR Vooe R, restate the Definition of Nonexistence:
[Ax]<([x is DIVX, or, [x is D] < [Ax]Vx.

Let x denote (0eR). But, (weR) is empty. .. xis D .. Ax Vx .. AweR VoekR.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



The following proofis to verify JooeR VooeR.

Prove JoeR VooeR.
Proof: Suppose wweR is oo ..o is a container. But, o is not a container; (oo is not a container) and (oo is a container)
D€ Voo . welRisnot oo .. JooeR VooeR by the Definition of Existence. Q.E.D.

The weR is a placeholder for . The existence of coeR is trivial in which it become a nonexistent as in
[F(0eR)]=[A(weR)].

Infinity is Not a Number.

Prove that infinity is not a number Vinfinity.

Proof: Suppose infinity is a number -.infinity belongs to a number -.infinity is bounded, by Huo Jian Hua’s Definition of
Boundedness. But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded) =» € Vinfinity - infinity is
not a number Vinfinity. Q.E.D.

Prove that infinity is not y Vinfinity.

Proof: Suppose infinity is y -infinity belongs to y -.infinity is bounded, by Huo Jian Hua’s Definition of Boundedness.
But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded) =» € Vinfinity. .. infinity is noty
Vinfinity. Q.E.D.

Prove that infinity is noty Vy.
Proof: Suppose infinity is y ~.infinity belongs to y -.infinity is bounded, by Huo Jian Hua’s Definition of Boundedness.
But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded) =» € Vy. .. infinity is noty Vy. Q.E.D.

Prove that infinity is not y Vinfinity, y.

Proof: Suppose infinity is y ~.infinity belongs to y -.infinity is bounded, by Huo Jian Hua’s Definition of Boundedness.
But, infinity is not bounded; (infinity is not bounded) and (infinity is bounded) =» € Vinfinity, y. . infinity is not y
Vinfinity, y. Q.E.D.

In general, infinity does not exist in any container C, i.e., Acoe C VooeC. The existence of coeC is trivial in
which it become a nonexistent as stated in the following [3 (o€ C)]<[#A (00 C)] proof.

Prove F(coeC) e A(0eC) Y coeC).
Proof: Suppose weC is not & ..co must be a nonempty elementin C .. (c0oeC) = (o0 belongs to C) by [Table C_3]

..o is bounded, by Huo Jian Hua’s Definition of Boundedness. But, « is not bounded; (« is not bounded) and (o is
bounded) = € VoeC .. 0eCis I ..3(0eC)=A(0el) V(0el). Q.E.D.

Verify JooeC YooeC.
Proof: Suppose coeCis oo ..o is a container. But, oo is not a container; (oo is not a container) and (oo is a container)
D€ Voo . weCisnot oo .. JooeC VooeC by the Definition of Existence. Q.E.D.

weC is a placeholder for & because A eC.

Verify AcoeC VooeC.
Proof: Suppose dooeC ..o belongs to C by [Table C_3] ..« is bounded, by Huo Jian Hua’s Definition of Boundedness.
But, o0 is not bounded; (oo is not bounded) and (o is bounded) =» €= VoeC .. AcoeC VooeC. Q.E.D.

In this section, we have proved JooV o, verified IINIVI theorem, and proved AJ«<3J with the use of Huo Jian
Hua’s Definition of Boundedness, Definition of Nonexistence, and Definition of Existence. Through using Huo Jian Hua’s
Definition of Boundedness, we have proved that infinity is not a number. The 3(coeC)&<=A(0€EC) V(0EC) result says that
infinity is a nonexistent everywhere in any container C (e.g., the observable universe being a container), and a such

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.



infinity is left-out rest from any research paper because the paper would be a container, yet the Definition of
Nonexistence in [Table E_N] still negates “infinity does not exist” claim, and Jo0V o advocates the existence of infinity
from the “infinity is unbounded” axiom by the consensus and guarantees and supports. Why? The infinity in 3coVoo
that can exist on paper is based on the written infinity from the “infinity is unbounded” axiom, and the infinity in
JooV oo is not the infinity that cannot be in any research paper.

“Does Infinity exist in the universe?” It is like asking, "Does mER exist in the natural number universe?" The
answer is no. Whatever the m that you present to the natural number world would appear either empty or not the
itself, and thus mr appears to be a nonexistent in the universe of natural numbers; analogously, the infinity presented in

this universe is not the infinity itself, and it appears empty, and thus infinity appears to be a nonexistent in the universe.

It might be easier by interpreting “oo is not oo Y as: the infinity from the “infinity is unbounded” axiom is not the
actual infinity, or, the actual infinity is not the infinity from the “infinity is unbounded” axiom for all infinity, while the
infinity from the “infinity is unbounded” axiom stands for all infinity because of the consensus and guarantees and
supports.

Nevertheless, since ooV oo is proven because w is not o, and for the use on Huo Jian Hua’s Definition of
Boundedness, everybody just has to honor Huo Jian Hua’s guaranteed contractual rights-benefits up to infinity ocoVoo

unbounded infinity to the end and live with ooV oo because this infinity is not co Voo, and vice versa, « is not this infinity

Voo, seriously. Thank Huo Jian Hua for His Definition of Boundedness.

All rights-benefits belong to £ # (Huo Jian Hua) by His Definition of Boundedness contract guarantee.
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