Bilangan : Jurnal Ilmiah Matematika, Kebumian dan Angkasa
Volume. 3 Nomer. 2, April 2025

e-ISSN :3032-7113; p-ISSN :3032-6389, Hal 74-83

DOLI: https://doi.org/10.62383 /bilangan.v3i2.462

Available online at: https://journal.arimsi.or.id/index.php/Bilangan

A
opEN@\‘\Accsss
7/

Infinity Theory

Ahmed Mezher Marir
Al-Mustansiriyah University, College of Education, Department of Mathematics, Baghdad,
Iraq.

Correspondence Author: ahmedmezher1402@gmail.com

Abstract. This research defines Infinity, Inverse of Infinity, and Inverse of zero, the concept of approach, the
symbol (a,b):y and show that, Infinity theory: i- Infinity is a natural number i.e (00 € N). ii- The Inverse of

o . SO | 1 1
infinity is not equal to zero and the Inverse of zero is not equal to infinity (7 # 0’3 # o). Also, show that if —

. 1 . .
is real number, then = equals zero. And the set of real numbers is equals to the set of rational numbers

(R =0Q).
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INTRODUCTION

Despite the common misconception that infinity and zero are opposites, they actually
have a connection. The sign 0 represents emptiness, whereas o represents intangible
quantities. Finitude is a concept that falls between pure nothingness (0) and infiniteness.
Some philosophers who debate the existence of an infinite set may not be conversant with the
mathematical literature that defines these notions explicitly and rigorously (Maria et al. 2010)
. (Tall 1996) I think mathematicians should be involved since analysts have defined and
utilised infinity in a manner that is pertinent to philosophers' arguments. (Vollrath 1987)

The basic definition of infinity is the sum of all natural numbers and the closed
period.[0,1] is Infinity, and we can also define Infinity in the following way: If M > n,Vn €
N, then M = oo. Inverse of infinity is not real number, also Inverse of infinity is not zero. The
result of dividing one by infinity is equal to zero and the remainder is one (since the divisor is
infinity) and this concept differs from zero, i.e., if the result of division is zero and the
remainder is zero (and the divisor is infinity or something else). It can be said that the result

of dividing one by infinity or the Inverse of infinity is approaching zero from the right side

(é - 0,)1.e é approaches 0 from the right.

Infinity theory 1.1:

i- Infinity is a natural number i.e (c0 € N).

ii- The inverse of infinity and 0 are not comparable (é # 0) and (% * 00)
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Proof:
Let N ={1,2,3,...} is Natural numbers
(Vn€eN,3n+ 1€ N )Such that
Let b; :%,ViEN
B ={b;,i € N} ={by, by, b3, ...}
We impose
b = The sum of the elements of set B
=by +by; + b3+
And we can conclude b =1 or b — 1_ ie b approaches 1 from the left and this
more correct.
Let A={a; i€ N}=1{a,,a,as,..}
a = The sum of the elements of set A
=a +a,+taz+--=1
We impose
a=a=ayVij ENa=1
= l=ay+ag+ay+--
And we can conclude a; = a, = é ,VIiEN
Let ¢;=b;—q;,VIEN
C ={c;,i € N} ={cqy,cy,C3, ...}
We impose
¢ = The sum of the elements of set C
=c t+cy+c3+
ci=b;—a;,VIiEN
= c=(by—a;) + (b —ay) + (b3 —az) + -
=By +by+b3+)—(ay+a,+az;+-)
And we can conclude
c=b—a =c=0o0r c—->0_
(i.e ¢ approaches 0 from the left)
Now
i-Let o ¢ N,ieif i € N,then i # o

1 1
= Ci:bi—ai:?—;>0,Vi€N

= ¢ttt =c>0nm
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And this is a contradiction

= o EN
or

If ;>0,ViEN

= ¢>0butc=0o0r c-0_
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This means that there is ¢; < 0 such that j € N

= bj—a; <0

1 1 1 )
- _ = < J i =
=>2]. OOSO =>2].S = 2/>20 =>j=o00
= o €EN
ii- Let — =0

= CI,O:O = Cizbi—aizbi—aozbi

= ¢c=b =>b=b—a =>a=0nm

And this is a contradiction

. 1
since a =1 So we conclude that —# 0
1
Let ~=0 =
1 1
But —#0 = =-#o
e 0

Then éio (or é—>0+)

Remark 1.2:

Let ay +a,+az +--+a,

n —

a1:a2:a3:"‘

1
— a0:_
n

b=by+b,+bs+-

Such that b; = ,Vi€N

1

b: _Z_n
-1
Cc = —_ :2—n

-1
c=lim—=0



i.e

c=0o0orc->0_

Theorem 1.3:

Real and rational numbers are equivalent

(R=0Q).
Proof:
Q SR Toprove R € Q,let m € R, then
T M M M3 M e
m—+(n+10+102+103+ Foot +10m,)

Such that r — oo (ris approaching © ) or r = oo
new ={0,12..}

Ny, Ny, N3, ey Ny v, N € {0,1,2, ...,9}

n, n

T L O AR
:> — —_— — cee e —_—
"T107 102 108 107 10’
nx 10" nyx 10" n,x 1072 ngy x 1073
107 107 107 107
n, x 10°
107

X107 +ny X107+ 1y, X 10772 + 1y X 10773 + -

107
0<nx10" +n; x 10" 1 +n, x 1072
+n; X 10" 3 + -+, < o
= F(nx10" +n; x 1071 + n, x 1072
+ny X 1073 +--+n,)EZ
And
10" > or 10" =00 = 10" € Z

= me@ = RS Q = R=Q

Remark 1.4:

77

X
—=(a,b):y
y
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In other words, the result of dividing x by y is equal to a and the remainder is b, noting

that the divisor is y.

x=ay+b
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ay+b

(a,b):y = a+

b
y

For example:

10 1 9
—=3,1):3,-=(0,1):3,==(3,0):3=3
3 (’) ’3 (’) ’3 (’)
Remark 1.5:

(a,0):y=a,Va,y€eR"

(0,1):0 - 0,

Approaches from the right
(a,1):0 - a,,Va€eR*

Approaches from the right
(a,b):0 > a, ,Va,b€eR*

Approaches from the right

Lemma 1.6

)0xXxoo=0

ii) If a is positive real number, then a X oo = oo
iii) If b is negative real number, then b X co = —oo
Remark 1.7

a

E=c(=) a=bXc, Yab,c

Theorem 1.8:
If é is real number, then é equals zero.
Proof:

1.
Let — is real number

= is positive or negative or zero

Let

81~ 8|r

= a, a is positive, by remark 1.7 and Lemma 1.6, then
l=coXa = 1=

Contradiction
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Let é = b, b is negative, by remark 1.7 and Lemma 1.6, then

l=oXh = 1=—

Contradiction

1
we can conclude == 0

1. 1. 1. .
Remark 1.9: — is not real number, — is not complex number, — is different concept and

1
— =90
© +

Remark 1.10:
Let H = {h:his Infinity}

1
6>h,VhEH

Remark 1.11:
there are co0;, 00,, 04, ... EH
SUCh that 001 + 002 = 003, 004 — 005 = 006

00; X 00g = 00g, 00 + 00qy = 001,,0043 = W1, + 5

0045 = 7045, 07 > 0014, 0019 = 2%20
Lemma 1.12:

1
y—oay & y=a+;

1
yoa & y=a-—

_1

y—-a < y:a+;
Letszié,s_zg,&r:%,then

y—>a < y=a-+ts

y—o>a. <& y=a+s_

y—->a, & y=a+s,

2.1 Limits: (Sierpinska 1987)

We say that L is a right hand limit for f(x) when x approaches c

for the right, written lim,_,., f(x) = L.
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Similary, L is the left hand limit for f(x) when x approaches ¢ for the left, written
lim,,. f(x) =L, thenlim,_ f(x) = L ifand only if lim,_, f(x) = lim,,._ f(x)

Basic Rational Function Limit Theorem: (Szydlik 2000; Tall and Vinner 1981)
If f is rational and a€Dom(f), then lim(x—a) f(x)=f(a). For limit evaluation, use (plug in)

X = a, and evaluate f(a).

A Two-Sided Limit at a Point:
limf(x) =L & [lim f(x) =L and lim f(x) = L],(a,L ER)
x—a x—a~ x—at

A two-sided limit exists, with equal left and right-hand limitations.

If one or both one-sided limits are unequal, the two-sided limit does not exist.

Theorem of Extended Limit for Rational Functions:

If f is rational and a€Dom(f), then

lim,_ .- f(x) = f(a) and lim,,_,,+ f(x) = f(a) = lim,_, f(x) = f(a)
Enter x=a and evaluate f(a) to assess each limit.

The idea of inverse infinity (or infinity) can be used to solve some limits, as follows:

Example 2.2: solve the following limit.

li !
xl—I:%xz-I-l
Sol:
By lemma 1.12
1
x—->0, = x=—
By remark 1.11
1 1 1 1
¥+l 1y Ly L
&) +1 =t &l
0012002
_ 1 ooy oo +1-1
_(1+001)_1+001_ 1+ oo,
1
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0022001+1

x2+1_)1_ =>}c1£%x2+1:1

Remark 2.3:

If f(x)=b or f(x) > b suchthat or when x - a
lim,_, f(x) = b, then

Example 2.4: find the following function limit.

" x?—1
xl—>rri x—1
Sol:

By lemma 1.12

X2 1 (1$%) —1_1$é+§—1
1 gzl 1F=—1
—-2 1 1 —1
_(+5+$ _(+§)(2+5 _211
I AN -1 ™
+5 (+§)
2 _ 2_1
= -2 = lim 2
x — -1 x—1
Example 2.5: solve the following limit.
li !
xS0 xZ — 1
Sol:
By lemma 1.12
_1
x->0 = x=+—
(0]
1 1 11
x2-1 1y 1 1
(+$) -1 et e

By remark 1.12

— 2
00 = 0
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_ 1 % 00y
(1_001)_1—001 001_1
01
0o, —1+1 ( 1 )
= — — — 1
©0; —1 00, —1

-1 1 = lma—=-1

Example 2.6: find the following function limit.

li 1
x1—>rrix2 -1

Sol:

By lemma 1.12

1
x-»>1 = x=1+—
(0]

1 _ 1 _ 1
x2=1 1\ qx2,1_
(1+5) -1 1+oo+002 1
1 1 00 T
= = = = o0
— 2 1 1/-— 1 — 1
+5 2 §(+2+§) +2+5

The limit does not exist
Because the limit of the right is not equal to the limit of the left
The limit of the right
1
X-a & x=a+—
(0]
The limit of the left

1
X—-a & x=a——
(0]

Example 2.7: solve the following limit.
- xl

lim —

x-0 X

Sol:
The limit of the right, By lemma 1.12
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The limit of the left, By lemma 1.12

-1
x>0 © x=—
(0]

W Bl
x -1 =1\ 1
= (&)
Right and left have different limits.

The limit is nonexistent.
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