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PROOFS ON THE REAL NUMBERS

This section uses Huo Jian Hua’s Definition of Boundedness to prove 328 V2¥, the cardinality of R, and then
gives examples that the largest real number is not the largest, the smallest real number is not the smallest, and then
shows that the smallest real granularity is not the smallest, and then briefly discusses the extended real line.

Cardinality of R the Real Numbers

Write a real number in the smallest digit base as possible. The smallest digit base is 2. The sign can either be plus
or minus, so the sign digit is also base 2. The base 2 representation of a real number can be in the following form:
b;b,b; ...b;.bj ;1 ... by_1bx
where “.” is the floating-point between digit b; and digit b;.;, and by is the sign digit. For a fixed floating-point position,

there are 2% permutations. The floating-point floats from between the b; and the b, to the after of by, so there are X2¥
InX InX InX
permutations with the floating-point. X = 2inz = R2¥ = 2228 = 2@ ™" = 28 = ¢ which is the cardinality of R.

The real number container R can alternatively be expressed in the interval form R=[R;, R.], where R; =min(R),
and R.=max(R). Note that R is a shorthand for R?.

Prove 328 V2¥,

Proof: Suppose 2% is infinity .. infinity is a container. .. infinity belongs to a container -. infinity is bounded, by the
Definition of Boundedness of The Honorable Grandmaster Ji-Gong. But, infinity is not bounded; (infinity is not
bounded) and (infinity is bounded) =» € V2% .2% is not infinity .. 328v2¥. Q.E.D.

Prove 2% is not & V2X.
Proof:

Let 21, 1€N. There is 1 count of 21 in 21 ~.card(21)=10 .21 is not &. Assume 21 is not &, nEN. 2n+1 = (2n)(21).
Both 21, and, 21 are not J, (21)(21)=2n+1, (n+1)EN. There is 1 count of 2n+1 jn 2n+1 .card(2n+1)=1%£0 .~.20+1js not J. .20
is not @ VneN. ReN ..2% s not J V2¥. Q.E.D.

Therefore, the existence of 2¥is nontrivial.

Prove 2"1>2"VneN.
Proof: Letn=1, so n+1=2. .. 2"1=22=4>2"=21=2. Assume 2"1>2",
But, 2(n+1)+122n+1 = 2(2(n+1))>2(2n) = 2(2(n+1))/2 >2(2n)/2 = 2n+122n '..2n+122n VneN. QED

Prove 2">0 VneN.
Proof: Let n=1, 1€N. 2!=2>0. Assume 2">0. But, 2">2">0 ..2""*>0 .2">0 VneN. Q.E.D.

Prove 2"#0 ¥neN.
Proof: Let n=1, 1€N. 2!=2>0, ..2#0. Assume 2"#0. But, 2"1>2">0 ~.2"1>0 .2"1#0. .2"+0 VneN. Q.E.D.

Prove 28>0.
Proof: 2">0 VneN. But, XeN .. 28>0. Q.E.D.

Prove 28=0.
Proof: 2"#0 VneN. But, XReN .. 28+0. Q.E.D.

Prove that R is a container with 3card(R)=2¥X.

Proof: R;in R R is a container. Suppose card(R)= 2% is infinity - infinity is bounded. But, infinity is not
bounded; (infinity is not bounded) and (infinity is bounded) =» € V card(R)= 2% .. card(R)= 2¥ is not infinity
~3card(R)= 2%. Q.E.D.
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Prove ARVR.
Proof: Suppose R is infinity .- infinity is a container. But, infinity is not a container; (infinity is not a container) and
(infinity is a container) =» € VR R is not infinity .- 3R VR. Q.E.D.

Prove R is not & VR.
Proof: Suppose R is & . card(R)=0. But, card(R)= 2¥+0; card(R)+0 and card(R)=0 = €VR .-R is not & VR.
Q.E.D.

Therefore, the existence of R is nontrivial. All rights-benefits of R belong to Huo Jian Hua by Huo Jian Hua’s
contract guaranteed to Huo Jian Hua.

The Largest Real Number is not the Largest.

The largest real number in R is Max(R) = R.. However, R_ is not the largest, for example +co>R..

The Smallest Real Number is not the Smallest.
The smallest real number in R is Min(IR) = R;. However, R; is not the smallest, for example -co<R;.

The Smallest Real Granularity is not the Smallest.
Note that the smallest real granularity refers to the smallest pure real granularity. Let nonempty x€R.

col 1 2 3 4
Granularity| Interval | Measure (Card(v)
row vcR u(v)
1 A [-10,10] 20 28
2 B [-m,m] 2 28
3 H [x,x] 0 1
4 J (x,X) 0 0 [TableG]

From [Table G] row 3, the nonempty h has the smallest real granularity with a measure u([x,x])=0 and a
cardinality card([x,x])=1. From [Table G] row 4, another granularity j is a measure u((x,x))=0 with card((x,x))=0. The
granularity j and granularity h both have the same measure u(v)=0, yet the cardinality for j is smaller than the cardinality
for h, so the smallest real granularity h is not the smallest because j is smaller than h by cardinality.

A Discussion on Extended Real Interval

The extended real interval has been denoted by R = [—o0, +od]. Because infinity is not a set element, in
order to avoid misidentifying -oo or +oo being infinity while -0 in R, and, while +o in R, we need to show that
neither +o nor - is infinity, and, both -0, and, 4+ are bounded and exist.

Prove that 40 is not infinity V+co.

Proof: Suppose +oo is infinity . +oo in infinity -infinity is a container C --infinity belongs to C -.infinity is bounded,
by Huo Jian Hua’s Definition of Boundedness. But, infinity is not bounded, (infinity is not bounded) and (infinity is
bounded) = € V4o .40 is not infinity V+o0. Q.E.D.

Prove that - is not infinity V-oo.

Proof: Suppose -0 is infinity - -co in infinity -infinity is a container C --infinity belongs to C -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- .- is not infinity V-c. Q.E.D.

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



+o0 in Theory

The 4+ is not infinity, and, since the (4) sign in front of « is a shorthand for (+1), so in practice
[+o]=[(+1)x]=[w]. Note that the unsigned o« is now assumed to be (+) which bounds « from below by 0 that the
“infinity is unbounded” axiom does not hold, so therefore, in theory, the operation to simplify from [+oo] to [«] is
undefined.

Show that +o is bounded V4.
Proof: 0<+o0, 0€R, so +oo is bounded from below by 0 .+ is bounded V+oo. m

Show that -co is bounded V-co.
Proof: 0>-o0, 0€R, so - is bounded from above by 0 -.-c0 is bounded V-c. m

Prove that 4+ is bounded V+w€eR.
Proof: +w€eR 4w in R - 40 belongs to R .-by Huo Jian Hua’s Definition of Boundedness, +« is bounded V+o0. Q.E.D.

Prove that -oo is bounded V-oo€eR.
Proof: -o0€R -.-o0in R . -0 belongs to R by Huo Jian Hua’s Definition of Boundedness, -o is bounded V-o. Q.E.D.

Further, both -, and, + are elements.

Prove - is an element V-o.
Proof: -o0in R ~.-o0€R ..-o0 is an element of R .- -o0 is an element V-c0. Q.E.D.

Prove 4+ is an element V+oo.
Proof: 4o in R ~.+weR 4o is an element of R .. oo is an element V+oo. Q.E.D.

Prove 3-0V-o0eR.
Proof: -0 is not infinity .»3-00V-c0€R.

Prove 3+o0V+ooeR.
Proof: -+ is not infinity .34V +ooeR.

While 400, and, - are elements in R = [—o, + o], neither +o0 nor - is infinity. Furthermore, both -0, and,
+oo are bounded and exist. So therefore, by Huo Jian Hua’s Definition of Boundedness contract guaranteed to Huo
Jian Hua, all rights-benefits of R go to Huo Jian Hua, and all rest of rights-benefits go to Huo Jian Hua because
“Grandmaster’s guaranteed us to prove that infinity is not infinity” has been honored.

A Comment on R
R= RU{—00, 40} has been used to denote R, so ]R?Oz{-oo}EB]RGB{+oo} is an ordered set for ﬁ, but neither R
nor R, captures (-0, R;) or (R, +00) while (-0, R;)[-00,40] or (R, +o0)[-00,+]. Because R or R, might not

capture all elements of R, so R or R, cannot not be a sufficient expression for R.

We have shown applications with the use of Huo Jian Hua’s Definition of Boundedness, to prove 328 V2¥,
Then we have defined R=[R;, R.]. The largest real number R, is not the largest because +oo is larger than R.. The
smallest real number R; is not the smallest because -co smaller than R;. Further, the smallest real granularity [x,x]
is not the smallest because (x,x) is smaller than [x,x] by cardinality. We have also discussed R = [—oo, +od]. All
rights-benefits go to Huo Jian Hua, and all rest of rights-benefits go to Huo Jian Hua by Huo Jian Hua’s Definition of
Boundedness contract guaranteed to Huo Jian Hua.
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