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Supporting Proofs for the Empty

This section further provides detailed proof for the empty, denoted by &, in [Table C], [Table EL],
and [Table D1] variable entries from the previous sections, along with the [x is y]=[xin y] Vx, y proof. Also,
we prove the three x=y cases in [Table EQ]. Lastly, this section shows that “infinity is not infinity” does not
necessarily simplify to empty. (This section has not gone into the set theory yet.)

Prove that an element x is a container Vx.
Proof: xin x ~.x is a container of x ..x is a container V¥x. Q.E.D.

Prove that a container x is an element Vx.
Proof: x in x .. X is an element of x .x is an element Vx Q.E.D.

Definition of Sub-Container

[Ca€Ch]=[z in Ca VZeCa z in Cb] VCa, Cb

Proof:

Ca | Cb | CacCpb | zinCa zin Ca VzeCaz in Cpb [CacCb]<[z in Ca VZ€Ca z in Cp]
T | T T T T T

T| T T T T

T | F F T F T

T | F F T F T

F | T F F F T

F | T F F F T

F | F T F T T

F | F T F T T

[Table SubCaOfCb] Q.E.D.

Prove [Ca = Cb] © [z in Ca Vz€Ca z in Cb]*[z in Cb VZ€Cb Z in Ca] VCa, Co.

Proof:
Ca|Cb|Ca=Cy| z in Ca |z in Cp|z in Ca VZz€Ca z in Cb|z in Cb VZ€Cp z in Ca| [z in Ca VZECa z in Cp) [Ca=Cy]
N g
[zin Cb VZeCb z in Ca] | [z in Ca VZ€eCa z in Cp] [z in Cb VZECh z in Ca]
T|T| T T T T T T T
T|T| T T T T T T T
T|F| F T F F F F T
T|F| F T F F F F T
F|T| F F T F F F T
F|T| F F T F F F T
FIF| T F F T T T T
FIF| T F F T T T T

[Table CaEQCb] Q.E.D.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.




Prove [x=y]e[[x in y]*[y in X]] VX, Y, (X, y are elements).
Proof: From [Table CaEQCb], let x = Ca, y= Cb.

Proof:
1/2] 3 4 5 6 7 8 9
Xx|y|x=y|zinx |ziny| zinxVzexziny | zinyVzeyzinx |[zinxVzexziny] [x=y]
" 8
[ziny Vzeyzinx] |[[zin x Vzexziny]*[ziny Vz€y z in X]
TIT| T T T T T T T
TIT| T T T T T T T
T|F| F T F F F F T
T|F| F T F F F F T
F|T| F F T F F F T
F|T| F F T F F F T
FIF| T F F T T T T
FIF| T F F T T T T
2| 3 4 5 6 7 8 9
y|x=y |zinxVzex|ziny Vzey|zinxVzexziny|ziny Vzeyzinx| [zinx Vzexziny] [x=y]
" g
[ziny Vzeyzinx] |[zinx Vzex Z iny]
AN
[ziny Vzey zin X]
T|T| T T T T T T T
T|T| T T T T T T T
T|F| F T F F F F T
T|F| F T F F F F T
F|T| F F T F F F T
F|T| F F T F F F T
FIF| T F F T T T T
FIF| T F F T T T T

The z from (z in y) term is (z in x Vzex) which is column 4, also, every row entry of column 4 equals to every entry

of column 1, ~(z iny) is (x in y); the z from (z in x) term is (z in y Vz€y) which is column 5, also every row entry of
column 5 equals to every entry of column 2, ~(z in x) is (y in x).

112 3 |4]|5] 6 7 8 9
x|y|x=y| x | Y |xiny|yinx|[xiny]*yinX]|[x=y]<[xiny]*[y inX]
TIT| T |T|T|] T T T T
TIT| T |T|T|] T T T T
TIF| F |T|F| F F F T
T|IF| F |T|F| F F F T
FIT| F |F|T]| F F F T
FIT| F |F|T]| F F F T
FIF| T |F|F| T T T T
FIF| T |F|F| T T T T

Q.E.D.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.




Prove
(1) x=yl=[[xiny]*[y in X]] VX, y.
(2) Ix=yl=[x=y] y=x]] VX, v.
(3) [x=y] =[x iny] Vx,y.
True in True already, and False in False already. Let T=True and F=False.

(1) (2) (3)

X |y [xEy|x=2yly=xKxiny yinx |[x=y] My=x]|[xiny]*y in X] | [x=y]©[[x in y]*[y in x]] | [x=y]e[x=>y] [y=x]] | [x=y] =[x in y]
Tt T]|T T T T T T
T|F|{F|IF[T]F F F F T T T
FIT|F|]T|F]|F F F F T T T
FlrIT[ T[T T ] T T T T T T

[Table EQ]

Q.E.D.

Definition of Container Supporting Proofs

To derive [Table C] in the previous section which explicitly enumerates J, we start with the initial
[Table C_i] without & in the following proof where & denotes empty.

Prove the Definition of Container: [C is a container] <[x in C] vx, C.

Proof:

From [Table EQ](3), [T=T]=[T inT], and [F=F]=[F in F], so Tis a container of T, and F is a container
of F, where T, and, F are logic true, and, logic false respectively. By the given being a definition, “C is a
container” is “C is a container of x” ..

x | C| xinC | Cisacontainer | [Cis acontainer]<[xin C]

T|T T T T

T|F F F T

FI|T F F T

F|F T T T [Table C_i] Q.E.D.

To include & in the C_i table value enumeration, we need to show that the above definition of
container also works for . Therefore, we need to show that & in C VJ, C.

Prove & in C VY, C.

Proof:
Consider the following C containers:
Cs={a,b,c} ~cinCa..

C.={a, b} ~binC,.
C,={a} ~ainC.
Co={} s~ emptyin Co. ~Jin Co.

We have started with C; with 3 elements, although & has not been explicitly listed in Cs, C», C4, nor Co , &
isin Cs, C,, C4, and C, already. To generalize further for any container C, although & is not explicitly listed
inC, Jin C already VJ, C. Q.E.D.

Prove Jin G V.

Proof: & in {} although & is not explicitly listed in {}. For the & in {}, inside the & is already empty. - D is
already in &. . in & V. Q.E.D.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



Verify @ in O VJ.

Proof: [x=y] =[x iny] Vx,y, from [Table EQ](3) -.[J=L]=[L in J] VD. Q.E.D.

Verify T is a container VT.

Proof: By [Table EQ](3), [T=T]=[TinT] ~Tis a container VT. Q.E.D.

Verify F is a container VF.

Proof: By [Table EQ](3), [F=F]=[F in F] -.F is a container VF. Q.E.D.

Prove 3 inTVJ,T.

Proof: Tis a container ~JinTVJ, T. Q.E.D.

Prove Jin FVJ, F.

Proof: Fis acontainer ~&in FVJ, F. Q.E.D.

Prove [C is a container (of x)] <[x in C] vx, C.

Proof:
@ in J, so and & a container of . Now we can include & into the [Table C_i], and the result

follows:

x | C | xinC | Cisacontainer [Cis a container (of x)]&[xin C]

(of x)

T|T T T T

T|F F F T

T | O F F T

FI|T F F T

F|F T T T

F | J F F T

S| T T T T

| F T T T

J | <D T T T [Table C_f]

Q.E.D.

The above [Table C_f] truth table values are for the [Table C] used in the previous section.

Prove [xisy] = [xiny]VX, y.

Proof:

X |y | xisy | xiny | [Xisy]=[xiny]

TI|T T T T

T|F F F T

T | F F T

FI|T F F T

F|F T T T

F|d F F T

g1 T F T T

g1 F F T T

D | D T T T [Table IS]

Q.E.D.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



Definition of Element Supporting Proofs

To derive [Table EL] in the previous section which explicitly enumerates &, we start with the
initial [Table EL_i] without & in the following proof.

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

Proof:
From [Table EQ](3), [T=T]=[TinT], [F=F]=[Fin F], so Tis an element of T, and F is an element of F.

x |C| xeC | xinC | [xeC]e[xin C]

T|T T T T

T|F F F T

FI|T F F T

F|F T T T [Table EL_i] Q.E.D.

To include & in the EL_i table value enumeration, we need to show that the above definition of
element also works for &.

Prove JeETVJ, T.
Proof: From the previous proof Jin T ~J€ET VY, T, by the above definition of element. Q.E.D.

Prove UeF VI, F.
Proof: From the previous proof & in F .J€F VYV, F, by the above definition of element. Q.E.D.

Prove JeW V.
Proof: Jin & ~J€D VO by the above definition of element. Q.E.D.

Now we can use & in [Table EL_f] in the following proof.

Prove [xeC]<>[xin C] VX, C.

Proof:

C | x xeCxin C|[xeC]<>[xin C]

T IT|T| T T

T F|F| F T

T | T| T T

FIT|F | F T

FIF|T| T T

FIO|T| T T

g|T|F| F T

g|F| F| F T

S| T | T T [Table EL_f]

Q.E.D.

The above [Table EL_f] truth table values are for the [Table EL] used in the previous section.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



Supporting Proofs for # & % (Huo Jian Hua’s) Definition of Boundedness

To derive [Table D1], start with the first 3 columns from [Table C_f], and add [x is bounded by C]
column to the following [Table D1_a]:

ol 112 3 4
row
x | C | xinC | xis bounded by C
1 T| T T T
2 T|F F F
3 T | O F F
4 F|T F F
5 F|F T T
6 F|d F F
7 T T T
8 | F T T
9 | D T T [Table D1_a]

Tin T VT, so T is bounded by T; F in F VF, so F is bounded by F; & in & YV, so & is bounded by &.
Therefore, the entries of (row 1, col 4), (row 5, col 4), and (row 9, col 4) are T. Since T is a container of J,
and since Jis in T VJ, . is bounded by T, so (row 7, col 4) has the entry T. Since F is a container of &,
and since Jis in F VY, ~J is bounded by F so (row 8, col 4) has the entry T. We are unable to prove that
the conditions for (row 2, col 4), (row 3, col4), (row 4, col 4), (row 6, col 4) to be always true, so the
entries are F. This finishes the first half of the [Table D1] construction.

For the second half of the [Table D1] construction, start with the first 3 columns from [Table C_f],
and add [x belongs to C] column to the following [Table D1_b]:

ol 112 3 4
row
x | C|xinC x belongsto C
1 T| T T T
2 T|F F F
3 T |0 F F
4 F|T F F
5 F|F T T
6 F|d F F
7 | T T T
8 | F T T
9 2RN%) T T [Table D1_b]

Tin T, so T belongs to T VT; F in F so F belongs to F VF; & in &, so & belongs to & V. Therefore,
the entries of (row 1, col 4), (row 5, col 4), and (row 9, col 4) are T. Since T is a container of &, and since
@ isin T, ~J belongs to T VY, so (row 7, col 4) has the entry T. Since F is a container of &, and since J is
in F ~J belongs to F Y, so (row 8, col 4) has the entry T. We are unable to prove that the conditions for
(row 2, col 4), (row 3, col4), (row 4, col 4), (row 6, col 4) to be always true, so the entries are F. This
finishes the second half of the [Table D1] construction.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



Combine [Table D1_a] and [Table D1_b] into the following [Table D1_f]:

ol |1 2 3 4a 4b 6
ro
X C | xinC | xisbounded by C | xbelongsto C | [xis bounded by C]
()
[x belongs to C]

1 T T T T T T
2 T F F F F T
3 T| O F F F T
4 F T F F F T
5 F F T T T T
6 F| O F F F T
7 g T T T T T
8 % F T T T T
9 g O T T T T

[Table D1_f]

Every truth table row value of column 4a equals to every truth table row value of column 4b, so
therefore all entries in column 6 are T in the above [Table D1_f]. The above [Table D1_f] truth table values

are for the [Table D1] used in the previous section. Q.E.D.

Prove that infinity is not bounded by time Vinfinity, time.

Proof: Suppose infinity is bounded by time -.infinity belongs to time by [Table D1_f] -.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, time. ..infinity is not bounded by time Vinfinity, time. Q.E.D.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



“Infinity is not infinity” Does not Necessarily Simplify to Empty

We have to establish some prep work. We first need to prove that unbounded is not an element to
justify the exclusion of unbounded from being a table element. Although unbounded does not belong to a
word, we dismiss the related proof to conform with the “infinity is unbounded” axiom because the axiom
uses the word “unbounded”. We also need to prove that the “infinity is unbounded” axiom is not empty.
Finally, we prove that “infinity is not infinity” does not necessarily simplify to empty by using the none-
emptiness of the axiom.

Prove that unbounded is not an element VYunbounded.
Proof: Suppose unbounded is an element ..unbounded belongs to an element .unbounded is bounded,
by Huo Jian Hua’s Definition of Boundedness. But, unbounded is not bounded, (unbounded is not

bounded) and (unbounded is bounded) = €VYunbounded .unbounded is not an element Yunbounded.
Q.E.D.

To preserve the none-elemental property of the unbounded as much as possible, we leave out the
unbounded from being a table element while we use the word “unbounded” as provided by the “infinity is
unbounded” axiom in the proofs.

Prove that “infinity is unbounded” axiom is not empty Vinfinity.

Proof: From the previously verified proofs: “unbounded is not &J”, and, “infinity is not &”, so the axiom
“infinity(is not ) is unbounded(is not &J)” does not result to into an empty string because infinity, and,
unbounded are both not empty for the axiom. More importantly, because “infinity is unbounded” is the
axiom which cannot be empty in order to hold. ..“infinity is unbounded” is not empty Vinfinity. Q.E.D.

Prove that [infinity is not infinity] does not necessarily simplify to empty Vinfinity.

Proof:

1. Note from the previously proved and verified “unbounded is not infinity”.
2. Note the following [Table E1] from the Definition of Existence proof:

rOWOl 1 2 3 4
1 X |3x|xis not oo |[Ix]<>[x is not 0]
2 T T T T
3 F IT T T
4 g |T T T
5 |notoo| T T T
6 o |T T T [Table E1]

We have to find the (not infinity) for the (infinity is not infinity) statement to be true. The [Table E1]
shows that [T] is not infinity; [F] is not infinity; & is not infinity, and, the (not infinity) of (row 5, col 1) refers
to [T], [F], and, [J] in (row 2, col 1), (row 3, col 1), and, (row 4, col 1) respectively. But, infinity is not [T];
infinity is not [F]; infinity is not [J]. The infinity at (row 6, col 1) gets to (infinity is infinity) that leads to

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



(infinity is not infinity) again, so it is inconclusive. None of the above [Table E1] elements conclusively
solves the (not infinity) for the (infinity is not infinity) statement.

[Table E1] has left out the (unbounded). The unbounded is (not infinity) also. So, this (unbounded)
being (not infinity) is a (not infinity) for the (infinity is not infinity) statement, and thus infinity is
(unbounded), which it gets back to the “infinity is unbounded” axiom. .. [infinity is not infinity] = [infinity
is unbounded]. Further, “infinity is unbounded” axiom is not empty Vinfinity .-[infinity is not infinity] is not
empty. .. [infinity is not infinity] does not necessarily simplify to empty Vinfinity. Q.E.D.

This section has shown the detailed proofs for the & variable entries for [Table C], [Table EL], and
[Table D1] from the previous sections, along with the [x is y] = [x in y]VX, y proof. With the aid of the Huo
Jian Hua’s Definition of Boundedness, this section has proved that “infinity is not infinity” does not
necessarily simplify to empty Vinfinity. By the guaranteed contract term of use for Huo Jian Hua’s
Definition of Boundedness guaranteed to Huo Jian Hua, all rights-benefits belong to Huo Jian Hua.

All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.
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All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.
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All rights-benefits go to Huo Jian Hua (2% #) by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo Jian Hua.



