i From 1976 to 1978 | sent a copy of my paper to many famuu;

mathematicians. Itis now 2023, forty-five years later, below
are the responses | can find in 2023. The world’'s best
mathematicians could not find any errors in my paper.

Before you read my paper you should read what was said
about it by some of the world’s hest mathematicians.

Therefore, my paper comes up after the following letters.

The below letter from Profeszor Gian-Carlo Rota of the Maszachuszetts Institute of
Technology (MIT) indicates that he studied my paper and found no errors. As seen
from his letter, I mailed my paper to him on September 8, 1976, he kept my paper for
close to 5 weelks and then he per=zonally replied to me on October 13, 1976. If MIT and
the journal "Advances in Mathematics" was simply going to send me a form rejection
letter that would have been done by cne of Professor Rota’s assistants sometime in

September of 1976.
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The next letter shows that I wrote to a professor at Yale University. (In the 1970's
there was no Internet, information was from journals and people working in the field;
the information I was able to obtain was a few years old, which back in the 70's was
current enough when it came to getting a person’s Who's Who credentials and
address.) His wife responded from the Yale Department of Mathematics and directed
me to a noted mathematician, Professor Luxemburg, at the California Institute of
Technology (Caltech). The Yale math department had my paper for several months
{and found no errors in my paper) before recommending that [ contact Professor
Luxemburg at Caltech; if ¥Yale had found errors in my paper they would have simply
told that to me and they would not have recommended that I contact Professor
Luxemburg.

{(The math on infinity created by Georg Cantor had been taught and studied =since about
the turn of the 20th century, if my paper "Useful Thoughts on Infinity" was correct, then
Cantor’s teachings on infinity were wrong, which meant that Cantor’s work, which had
been studied and tauaght for about 75 years, and which was included in the curriculums,
text books and papers of every university in the world, was wrong, and that would be a
huge embarrassment for the math world, including for the professors who were
studying my paper; everything on infinity and on infinitezsimals would have to be
redone and re-taught according to my paper (the paper of an undergrad =student at a
public university in Canada).

Yale wasn't telling me to write to Profeszor Luxemburg at Caltech to prank Profes=sor
Luxemburg, they were haping that Professor Luxemburg could find an errar in my
wark.

YALE UNIVERSITY
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By the end of July of 1977 I had sent a copy of my paper "Useful Thoughts on Infinity"
to Professor Luxemburg at Caltech, he could not find any errors in my paper and
advised me that he had passed it on to Professor Stroyvan (who was also a math
profeszor at Caltech). Profesz=zor Stroyan advised me that he was studying my paper
and would respond to me as soon as he had finished studving it; months went by and
on Movember 25, 1977 I again wrote to Professor Luxemburg, who responded to me on
December 7, 1977, advising me that Professor Stroyvan was still studying my paper and
that he would respond to me as soon as he finished studying my paper.

CALIFORNIA INSTITUTE OF TECHNOLOGY

MATHEMATICE S 853-07 TELEEONE (215 TS 6

December T, 1977

Mr. Shawn O0lfman
70 Polson Avenue
Winnipeg, Manitoba
R2W QM2

Canada

Dear Mr. Olfman:
This is to answer your letter of November 25, 1977.

I am sorry that you did not hear again from Professor Stroyan.
I am sure that he will contact you as socon as he has finished studying
your paper,

clincerely yours,
rr Fi '-"."-
el ._'_._;_-.._.J- 4

e

-

}ITI AI 1']-.- T..IU:-'IEmI:' L"I_I"'r':

WAJL:rs

I heard nothing further from Caltech; they knew that my paper was correct and that
the math on infinity which had been taught since about the beginning of the 20th
century was wrong, but they weren't about to take the information to the world math
community that an undergrad student at a public university in Canada had proven the

last about 75 years of math on infinity to be wrong, and the books and courses now
had to be re-written.

Between September of 1976 and (if Professor Luxemburg was correct in his

December 7, 1977 letter, where he wrote that Professor Stroyan was continuing to study
my paper) some time into 1978 or beyond, my paper "Useful Thoughts on Infinity” was
studied by some of the greatest math minds in the world, and they found no errors in my
work.



In the mid to late 1870's "The Journal of Irreproducible Results" was a well respected
journal in the scientific Ph.D. community in general, it publizhed facetious or sometimes
sarcastic articles, often of supposed resultz (which were erronecus) for the intellectual
entertainment of the general scientific community. I thought that I could get my paper
into that journal even though my paper was a serious paper, because it showed the
current teachings on infinity to be wrong; I also thought it possible that they might not
notice that my paper was a serious paper which would completely change the
mathematical world’s concept of infinity. They ultimately responded that my paper
was excellent, but that most of their readers would not understand it and therefore
they were not going to publish my paper. It is correct to say that to understand the
math in my paper a person would have to have a zophisticated knowledge in a
zpecialized area of math.

Pozsibly their stated rea=zon for not publishing my paper was their reason, possibly they
didn't want to publish a paper that would show that the math world had been wrong for
at least the last seventy-five yvears on their teachings of infinity.

The bottom line is that the publisher of that journal felt that he could not just not
publish my paper without also telling me that my paper was excellent.

THE JOURNAL OF

rmepnodu(‘,ibﬁec@eg
One ® = )
Box 234 Chicago Heights, lllinois 60411 U.S.A. (317 5631770

April 21, 1978

Shawn D, 01 Fman
70 Polson Avenue
Winnipeg, Manitoba,
Canada RIW=-042
Dear Mr, Olfman:
We would like very much to submit your paper "Useful Thoughts on Infinity"
for review by our referees, but find that some of the text Ls handwritten,
all of it is xeroxed, and a lot of it contains material which we would
have difficulty typesetting and would require original art and a2 clean type-
written copy.
If you can subeit the manuscript in a form suitable for review in accord with
the above remarks, we would very much appreciate it and would be very happy to
consider it for publication,
Sincerely rours,
THE JOURNAL OF IRREFRODUCIBLE RESULTS, TNC.
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Gdgrge K. Scherr, Ph.D.
Publisher
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THE JOURNAL OF

rneproducibleReg,

ne. .
Box 234 Chicago Heights, lllinois 60411 U.S.A. : (312) 563-1770

September 7, 1978

Mr, Shawn D. OQlfman
70 Polson Avenue
Winnipeg, Manitoba,
Canada RZW-OM2

Dear Mr. Olfman:

We are returning your paper "Useful Thoughts on Infinity", which
we Tegret has not been accepted for publication in our Journal.

We have uniformly followed the procedure in the past of not presenting
comments of reviewers in explanation as to why the paper was rejected
because we are not a technical journal and the eriteria for acceptance
may have little relationship to the merit of the technical acumen and
more with the way in which the paper can fasinate readers especially
outside the domain that the writer is working in. This is a particularly
important point to make because I think your paper is an excellent one
and would have interested many of our readers, but the great majority
would frankly, at least in our opinion, have lost the point.

Thank you for your interest im writing.

Sincerely yours,

THE RHEAL ﬂF;iHHEFRﬂDUEIELE RESULTS, INC.

George ﬁ. Scherr, Ph.D.
Publisher
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The purpose of this paper is two-fold, Firstly,to explain ny
concept of infinity and how infinite numbers should be expressed,
Secondly, to present a number system which 1s a consequence of my infinite
numbers,

There are two ideas upon which this entire paver rests. The first
is my definition of what infinity is. The second, is that there is an
end to the real number line*l ( this statement is also given the status
of a definition ). Before beginning the mathematics of this paper, con-
vince yourself that these two ideas are correct, for the mathematics
is logicaliy built out of them.

The dictionery definition of infinity tells us that infinity is
the quality of being boundless; an inTinite aumber 1is one which is in-
definitely great. This définition, however, offers us no means of writing
down a workable infinite number ( ie, an infinite number wnich can be used
in calculations in other then a symbolic sense ), Hence I put forth the
following definition of ianfinity: Definitlion: Infinity dis that place or
object which can be Pravelled towards but never reached. From which I

*

imay draw the comclusion that, either infinity is stationary and no-where,
or it is mowving and it is somewhere., I choose the latter conclusion for
tc say iffinity is no-where is to say it does not sexist, for all that
exists must exist some-where.

In the lster conslusiom, that infinity is moving and is some-where

:t

W

are 0f nscessicy two implicit additional statements, Firstly, th

*¥] This does not mean
T

that there is an end to the real numbers., #hat
it means is that e ent 7

y must be represented by something that has an end.

ay it is no=-where 1f it is stetionary beczuse any object or place
which 1s somewnere and not moving can be reached,
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all things moving toward infinity are not at infinity, eand secondly

that infinity is wmoving away from gll things moving toward it and inf-

inity is not moving slower then all tihings moving toward i
Realizing that the real numbers can be expressed as stationary points

on the real number line, I vrownose tne following definition cf an

3
infinite aumber 2 An infinite aumber is represented by a point which
is initially beyond the real number line and 1s meving away from 1ts
end or the reszl number line., [n xeeping with thls definiticn I gropose
the folliowing wmodel of an infinite number,.
Symbols used: 17 vronounced lamed (a letter of the Hebrew alphabet)
Jc pronounced aleph (a letter of the Hebrew al habet)
Definition ret R’ ve & metric space and let /R+ ({[R v/ | )
: t a metric space a = )
: pace & ,7(ny,T)j lc
R=s

Definition: Let l7(n,‘j)'l:) be a wpoint in IRwa‘nich is, at 'L'='0)'n’ units

(O]

t ¢of all reals

beyond the real nunmber line on tne right side of zero
if the sign of N is vositive, andln‘ units beyond the
real number line on the left side of zero if ths sign
of N is negative; and moving away from its end of the
real nuiber line at Y units / units of T , beginning at
T=0 y Whcre h) !5,'(; €IR , TZ0 ythe sign of Y
is the seme as the sign of N f4*5 Thus 7(T55,T)is an

infinite number whenever 3#0

*3 Read Aprendix I and then read this introduction over agaln beiore
reading the mathematics .

* G represents the "time" at which we are locking at the infinite
number; as sucih its value is never written down, why, shall beconme
clear as you read this pa.ers.

*5 T like to think of the infinite number as being}n}i'rit) units bey-
ond the respective end of the real number line at Time T .



(3

_ _ a
Aside: In a c'sual sense Y may be thought of as the speed with which
6{nﬂtt) is receeding from its respective end of the real number

linee.

Definition: Let the metric for [§ be denoted by |cC.
le (a,b) = Ja-b]  Va,belR
le (a, 76,40) = lc (7037),9) VaeR
e (4 70,5) = 7 (in-al y) z) if Inl-plz0 if
)y n;o,azo

= 7(0)1‘1/- T)for T= __‘______2-(101-}1)[) it
2 ) / Y / Inj-pl<o b ©OF

:7&M%f$ﬂkp)m rﬂﬂ%ﬂy n<0,040

7(h-al 14 T) if aconz0 o 420 nzo

VacR, y#0

H

/C (7(,})%)_6') ) 17(’70) 9') -C”) =0 l‘{ n,=n, ) g;:‘jo) f):Zo

is undefined if n#n. or Y, # Y,
or U,#Y:o

3 = A r
( Note that each time we write down the elements of {R /70))(4)‘5) may be
)
3y i 1 -1 1 ) > r
difrerent, however, there can be only one ﬁthiTv in ﬂq .

It will now be imstructive to work out examples illustrating diste-

ances between real numbers, ie., elements of ’B , &nd an infinite number,



i)
el lc (6 7(103¢) = 7(ln-¢] 37) = 44 37)
eg2 le (-2, 4 47)) = 70 47)

eg-7 lc(90),7)) = 7ok 1) for T24
7(00-%) 1) tor 76

eg.4 lc (-6, 9(2 «/)Z)) = 7%t for r 29

=70 1% 1) for T8

Having illustirated thet the distance between real numbers and an
infinite nuwber are infinite but different; it 1s now reasonable tc define
multiplication, subtraction and addition between real numbers and an inf-
inite number, division shall be discussed at the end of the paper. (Again
note that opverations between different infinite numbers are impossible,
because there ig only one infinite number in ﬂ%

Addition will be defined as follows: VQ € ”g Y #0

If the sign of ) is vositive:

7y t)ta = 7(nta,9z) if ntazo

7(0, % T) for T ,4_[3'('“"__)_'”’ I

J
- Jal-Inl (lal-Jnl)
7(0,9-kl0L ) f’ort7}£_(_y_,_[

h

If

n+g <0

]
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If the sign of n is negative:

7(/))'1)'{,‘)7‘0 = 7lnt+a, 9,1) if nta< O
l7(0 f) for f‘/{g@gﬂzl i f

‘7(0‘1*10 )L’) frr>/\__)_(";”” /

nta >0

The following relations wil! complete addition and define subtracticn,

7(/),q,r) ta = a+7(nyt)
7(n9,T)-a = “9nyz)ra)
a-7h9t) = a+4(n-y 1)

Multiplication will be @efined as follows: Vae//? a¥o

ax 7h9t) = 7hyt)xa
7(’),5,'5) xq = ‘7 (nxa, (jxa)t)

The following examples should help i1llustrate the opperations:

&35 7(32,5) 15 = Y937
€q. § 7(3)3)2:)*6' = ’7(0)l)f) for T <3

= 7(0,2"% T ) for 173
g7 7(-2,-hT)+2 = 90,5 T) for T22

= 7(0,(-1+%),T) for T 22
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eq.8 7(3)5)7,’))(6 2 ?(/g)g)z;)

51 4 (,57) ¥ o = 9f,-2,3)

Having defined an infinite nuaber along with what I like to think
of as the fundamental operations on that number the next logical avenue
0f progression would be to try and assign an infinite number to an ini-
inite set of objects ( ie. state the cardinality of various infinite sets).
However, I shall nct  altfempt that at this stage, for reasons which will
soon become obvious, but shall now define the multiplication of an inf=-
inite number by zera.
Definition: 7(fY z) X0 = OX 7(/)) %7;) = 7(0)0,7:)

According o the definiticn of 17(1‘),%‘5)) iqo)i)ia a phint zero units

I

K

away from the right end of the real number line, wmoving away from the

right end of the real number line at zero units / units of ZZ

Hence for all time T it is the right end of the rezl number line, and

thus the largest real number. (The smallest real number would be 17(-0)~0)E)).
e are now faced with the problem of what 7 (0}0}{) 1tQ ) Va € [H

is equal to.
There zre two possible solutions, either 17(0)0)‘(,‘,) 1q = 17(4 D, C,)

or 7(00‘ '(:,) +a = /7(0,0) 'C;).

)
sendix I vou will see that the second solution te the

1
problen (O)'U,)-fa , 18 saying that because the right end of the real
number line is forever expanding no matter what finite amount one adds
to the rignt end of the reszl nuwmber line &t a certain time'C}: tais will
corres . ond to the right end ol the real number line plus zero at some
other tine 1:; o(The same is true for the left end of the real number

line iee. 7(-0)-0)'[7). ) In other words, an end of the real number line will

always be an end of the resl number line no matter what one adds to if,
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or subtracts fpom it (with one exception, (00 f) (0) O)Z) ‘-’0),
Before we can accept the second solution I must ovrove that it is the

Py

cCorrecCt onc.

Propositicn: 7(0’0) Cl) +4q = 7(0}0) 2;'3)
Proof: Given () (0) Z) 7(0 Tg) ﬁ

Let us deal with the metric space ﬂ?,
Assume 7(0,0 ‘C, +a = 7{005 » We can ses that 7@ 0,_{:;) by definiton
i

is a2 polnt which is '0, units away from the »ight end of the real number

line., Without los:s of generaliity I can let @ be greater then zero
(iee Q270 ), therefore ‘7&,0,17:) is, for 21l time [, , Q units beyond the
right end o. the real number iine, therefore ‘7@)0)7;,J is not a real number.
But one of the axioms of the real numbers states tnat Va)bef/\) , 01-}) GIR
hence a contradiction, thus 17 b) +4 # /76 0, T,

If on the other hand, 7(0)0, 'U,) ta = 17(0)0) 7;3)
then there is no contradiction because ‘7@)0) ‘L")é fR . Thus we can con=

70,0%) ta = “4597,) q.E.D.

You might now be wondering how one gces aboul determining f Z-,

cr

¢lude tha

etc. The answer 1is that you dou't, The reezson for tuls, 1s that in

)

or tihe time at wnich a

5

mathematics as we now know it there 1s 10 use

number exists, Therefore, since we don't care whet T, and -U.;Lare, we

may simply write 7(0 o ‘C) 4 = 7(0 o 'U)

Multirlication of 7@0'5) by any real number lacluding itself was

*6 As a2 point of interest, tne C¥could be determined by assigning a
value to the expansion of the rezl number 1line and assigning a value
to %0,00)  (ie.%or.)vinerel,=0), The difriculty in doing this would
lie in determining a value for the expansion of the real number line

and a T, such Wt Vae R, 9b,0T,) +a = 9 0,Ty),
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definéd when I defined wultiplication of the lameds by a rsal aumber,

It was defined as follows: P efg, ar0

Ybor) xa = “oxa, oxa, t) = 4@oz)

Multiplicaticn of(Z%dC’by zerc is defined as fclliows: '

07 x0= 0x9p ) =0
The reason fof this is that 7@)0,_5) is real and any real number multi-

plied by zerc is zero.

The remainder of this paper deals with tae conclusions that can

-

be drawn from my ideas, to derive them was the reason I wrote this paper;
therefore 1 urge the reader to consiously note the difierences between
what I say and what present methematics says.

Ls stated 1a the beginning of this paper, I am going to introduce
& new number system., Once the following definitions &and theorms have
been understocd, I will be able to ingroduce this systeu,
pronounced lamed (the capitol Hebrew letter)

P
O

Symbol used:

s (¢}
Definition: =
L O

i

Definition: V€& ’%' = 7(0J0)t)
Definition: P = 7 (7(0)0)'()) 900, 75)) Z)

Tneorems: ?) Is the largest infinite number
Proof: 417 infinite numbers are of the fora 7(/), Y, 'C) where n'9 6%’
However 7(0)0,17) e R and Vb R ‘7(0}0/‘6)2_ b

QE.D,

Theorems: Vn)‘j eR ¥ ‘j'#O 7{h,ﬂ,t) - P
0
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Fote that this also states thet :7 = ;7
(24
I am now able tc introduce my number system,
Symbels used: ‘7 pronounced Fe (a camital letter of the Hebrew alphabet)
_§ sronounced sadhe (a letter of the Hebrew alphabet)
Definition: Let ;7' e o wmetric space
‘7: ({R) 7(”.‘{,1:)) all combinations of 17(1), lj,f)
and the real numbers as defined addition, subtraction,
. . N 7
multiplicaticn and division {§

Definition: Let the metric for ‘7 be denoted by 3,

Ybhce® and bceR" -y Je(pe) exisls,
3¢) = lelbe)
$(7003,70), 70,9,7) = 7[n) ) 14) 4] ©)
ifnz o n,4o or 040, Ny 2.0
2 Glp 1, T 9., n,)g,)tj) = In-no| +)4-4,)-T
"C}nl>)”) J"J ) ,‘f‘
3 (1o 1,7) 9h,9,7)) = In-n] - ‘j,-‘j,}-[ =0, 20
for |0 - Nof <[44, z 0 or
N, 20, Ne £ 0
- (0] o9, )7)
for  In-hof - |4-9.]T 40
it In) Z o] J, €]

*8 Division by infinite numbers will be implicitly defined as the inverse
of multiplication by infinite numbers,
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Addition of two infinite numbers will be defined as follo

17(’);)9/)’5) 1' 17()%)‘10).5) = .Z(nofﬂ;)ﬂﬁ%) E)
!

Mmzo NzZo or MED, N0

C()
o

‘7(/).,69,,75)f‘7@,)90,f) = M 1 (4,+9.)T
if nzo p,zo er ncoN.Zo

Subtraction is defined vi

Q

multivlication by negative one.

Multiplication of two infinite numbers is wmeaningless. I say tais
because I can think of no meaning to ascribe to ite.

417 overaticns not described here have been defined in ay discussion
of » 2nd are identically defined for ¢ (Recall that division by

real

o

is the same as multiplication by one over that real,)

=

This comyuletes the description of ny anumber gsystem. However,
before I point out the principle conclusions that can be drawn from it
there is an implied rule governing this system which [ shall now state,

explicitly, so that 1its imvortance not be underestimated,

=y

r
jt

ulel: \henever combilning members 0157 the | associcted with each member
of‘? must have the same value,

example 10 7 {0,0/‘5,) t ¢ = ’7[0,0,‘5 ,,)

This is true, however, 23 # Eﬁ therefore you can write

Q= 7@6}6) - 7@@?,) but you cannot write 7(0}0/7:;) . 7(0)0)T,)= 0
because C&'T}' E, thus 7@14'(3) - 7(0}0)'(:,) # 0

. . 2

Ty —i”'—-
example 11 7@5@1)

therefore 2
7 ‘(0/7,

The reason for the inequality is thatl the T: ciated with 7¢>0Zj

1
‘F
Y
O
Q
al

\

in the mumerator is ¢f a different value than the'C as ociated

)
with the 7(0/0;6) in the denominator, hence the 17@0)'5)Scannot be cancelled,
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Rule Ii describes the mechanics 0f rule 0ne,
Tule IT1: Whenever7%éet) is changed by any amount b , the entire real
number system must be changed by the same amount b o
At present 1t is obvious that ny aumber sysitem contalins infinite
numbers, real numbers, and a largest and suallest recl number, 77@/55)
and 7(1%‘Qf) respectivly. It, however, zlso contelns real numbers woich
are infinitesmals,

Theorenm: Given two setis 9 v/ 8 such that

B={s|Vbe{R-%(er)] s= 'b;o?)z

B=[dlie[g-07 d A}

then VdGB and V_S’eﬁ }S / }
proofs et de B se f s o] >

therefore / 7 )0,)
7(0,07) b
Jithout loss of roenerﬂ ity we can let 7’;5757 70 d 70

th elefoLej%/o.[)/ é > %;—a 7d
::i> yn —_— 0.0,
g 7= X7 Tbo7)
cragiction, xence [5]£[d)],

However this is false, hence a contradiction, hence

The rcason this is false is because S‘eﬂ hencc be{m %00'5
= b#7%69%) = b< %07 apd since JeB

dé{”\)-O_? and VaelR A+ 70 7) -_1)3;"7‘ 7(0)0,77) and Since
Fef = 34707 gpp

Corollary: Va)b € [K‘ 17(0)0)1'_)]
A B i acz
o) <o) 04
Proof: Given ach =2 Lp,T) < 7@@[)
Given g 'b_’_ mulfioly b ‘](o)o)t =) aLb
fhov) “H97) S )
QE.D.
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Definition: Vbé'm and Vﬁ¢0 ,7(,))9,5) =0

Corollary: Y/ ) 5{})?_0} Je¢ 6{}7?—0} > )c’c,b)

Proof: By the thneorem just proven if there was a b for which no ¢
existed it would be of the for d b ] *0lla:
% e form 7(0)0)5) an ¥y the corollary

tc that theorem there is no smallest absolute value number of

bto QE,L

oo T
the form %@@E)J
Definition: Yy #0, Y. #0 9(n 9,7) _ N f(‘d.).‘(,‘
(e, 4o, T) No = (9.

Corollary: Vbefr)"O} ice {r)'O} > }c’ 4/}?/

proor: )= R = all infinite numbers.
therefore saying V b€ fr}-O_? Jc € { 7‘03 ' k/‘p’)
& saying Vhe [R-03 3ce{R-07 > |e) <[b] and
Vb="7097) 4#0 Jce {705 Jc] <))
ind this is true because I have already proven the first part
and the part is true if (¢ € {K-O}. Q.E, D,
It should be obvicus from the theorem just proven that any real

number of the form o0 b:’l: 746)0/-[)) bé[ﬁ‘oy is an infinitesmal,

Therefore the primary advantage and beauty of my number system is

that whenever infinitesmals or iniinite numbers uust be dealt with, they

are in tne number system and can be used with the same ease and under~

standing as a rezl number, However, when using infinitesmals and infin-

ite numbers you wmust be sure to obey Rule I. TFor example if one was

trying to solve the equation Y +/)0 = ;7ocft) you could multiply both
)%

sides by 7(0)0/‘5‘) and the equation would pecome Y (’7(0)0,1'))'}'/0(7(0)0}'5/) & ?
or 7@0)(-:1) + 17?)0/‘6'}) = (j) C; # C,_ ,» in order to continue you must
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make Z/ :['1 « To do this you would have to multinly 7(0}0)‘5,) by /O and
7@)0)7:)) by Y , this, however, would destroy the equality, hence this
equation 1s not solvable by ordinary means. The method I use to solve

x O

such equations 1is the trisl and error metnod." Another phenome=
non of my number system is () X(OX 7(/), (j,'C)) =0X 17(0)0)'5) =D Vﬂ#o
but (0)(0) )(17(0,9 E) = Dx?(ll,‘j,f) = ?(a)qtj Yy to
therefore, (0 XO) X 7(,))%-5) # 0)((0/\’ 1767)9,1;)) th 0
Hence you must besr these in mind when using tals number system,

The final two advantages of my number system deal with its treat-
ment 0Of zero and infinite cardinsliities., In the number system I have

Jjust described division by zero no longer has mysterious undertones,

.f'
such as those ililustrated by tne exvression ﬁigo'x=’a’ What this
o RN S - -
tells us is that the functiony is real valued until X=0 , at which

4

polnt the function Jumps ofi the real number line and goes to a nys-
terious place called infinity. Then as soon as X &L @ the function comes
back from this place called infinity and is real valued sgain. Whalt my
system tells us is that )L('Z"DT ";'( = 7(0,0, F)

There are, of course , many other results of modern mathematics
that will have to be reanalized using my number system, I however, shall
only deal witn only one of these, the assignment of infinite cardinalities

*
to infinite setse.

*8 An easy equation to solve is Y= , the solution is =0
70,T

*G  When I origionally undertook to write tuis paper, it was with the
intenticon of finding a method by wnhich infinite  cardinalities

mignt be assigned tc infinite sets, For, once I had familiarized
myself with Cantor's method, 1 was determined to find another one.



1

From its name, an infinite set 1s one that has an infinite numb~
er of members, therefore its cardinal number nust e a positive infe
inite number, A positibve infinite number 1s represented by a voint

which is initdially beyond the right end of the real number line, and

movin

I,.J.
w
=

# away from the right end of the real number line at some Spe=
eed y . The question, is how to associate an infinite number to an
infinite set.

Given the infinite set T = { |3, 3...} and given the infinite
aumoers 7(}’}‘f) ) 17(3’;/-5) ) P) 7(4)4—0) 17(/0) rT) cre.
Tnere 1s 1o apriory way to associlate cone of these infinite numbers with
the set I , On the other hand, there is no reason why any one of
these infinite numbers could not represent the cardinsiilty of I-; for
they are all positive infinite numbers and the only regquirement for the
cardinal number of I- is that it be a positive infinite number, Thus
we come to the conclusion that any randomly choocsen infinite number could
represent the cardinality of I .

Therefore given any infinite set /? the only restriction placed
on the cardiunzsl number oOF f? is that it be infinite and positive, aence
any number 17@%‘() ¥ ‘J?Omay revresent the cerdinal nunmber of ﬁ .

If, however, we are given a second infinite set, B’ , we must determine
winether the existance of f?;daces any restyictivns on the cardinal
number of B.

ceses:  symbolizes, 1s a proper subset of.

—
[

There are seven 0ssib
Case 1: B =ﬂ

Case 2: B<:-ﬁ)a cne to one corres.ondence can be established between
the elements of Hand B o

Case 3: Bc:)?J a one to one correspondence cannct be established between
the elements of f and B .
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Case 4: BDﬁ)a one 0 one correspcndence cail ve established bhetween
the elements of A and B .

Case 5; BD ﬂJ a one to one correspondence cannot be established between
the elements of f and B .

Case 6: B:)bﬂ) 8¢ﬁ) B #- ﬁ a one tc one correspondence

can be established between
the elements of A and B .

Case 7 B;bﬁ) 8¢ﬁ ) B —T/’ﬂ a one to one correscondence
cannot be established between
the elements of f and B .

..

It 7(),}%01Z) is the cardinal number of ﬁ then in cases 1,2,h,and 6
?é)p)‘jojf) is thaz cardinal number of B .

If we say that the cardinal number of B  is 7(,)@,)?;) then in case 3
760,9,7) F 704, T) sneretore 7(0,9,7) < Y, 9. T)
in case 5 7(/).)%)7:) ‘,k- ‘7(/75 90)Z) therefore ‘7(/1,,‘4,)'5) =z 7//7:/(7975)
in case 7 ‘7(;')'){1)/7:) is not related to ‘7(/75 90/77),

Thus given any infinite set 9 and any other infinite set B ;y 1T
the cardinal number of ﬁ is%)oj.})then B nay @lso nave ‘7/773‘957:)3.5 its
cardinal number, Hence any one infinite number may represent the cardinal
number of all infinite sets.

Theorem: Given fJ= {I, 2,32, 3 there is no infinite set [ that
contains less slements then ﬁ o
Froof: If the elements ofﬁ are corresponded to the elements of E
such that each element of ﬂ is corresponded to a different
element of B and the elements of ﬂ are used in the order 1,2,
5, etcy then 17 there are less elements in 8 then inﬂ , there
will be some Q, € /?3’ Va. eﬁ) A, 70 there is no element of
8 . Thersfore, there are (o elements in § , but since 0,6/?)0.
is finite, taerefore g is finite.— > Thus we conclude
if B is infinite there are no less elements ing then in ﬂ o

T ne " = and the cardinzl number of /9 is
Theorem: If /? {1,9)3/,.,} f
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¢hoosen to be P , then all infinite sete [§ , whether B-’/?, 6+ 7

nave ;) as thelr cardinal aumber.

Proof: Cases 1,2,h, and 6 are obvious, By the last treorem, we see
that no infinite set B can have a smaller infinite nuumber, and
since there is no larger infinite number then P » in cases 3,5,
and 7, the cardinal number of B must also be P « Since all inf-
inite sets B’ must fall into one of the seven cases, all in-
finite gets 3 , Whether 8=777 or B#Hhave cardinal number P °

That all 1anfinite sets can have The same cardinal number tells
us that all infinite scts have tne same number of elements. The fact
that some infinite sets can have different cardinal numvers does notl

12ve Lthe sge

fa—"

detract at all frowm the conclusion that all infinite sets
me number of elements, The reason for tuhis is tThat sll infinite sets
have an infinite number of elements, therefore their cardinal number
is an infinite number, and tiae size o0f an infinite number is coanstan-
tly increasing (ie, its distance from its end of the real aumber line
is constantly increasing) s hence all infinite numbers can have the same

size, but at different 0 'S .

What can be concluded from this paper 1s that there is a number
system, the Fe (r7) number system, which has, real, infinite, zand in=-
finitesmal real numbers, in it. Thus all mathematics employing the
concepts of infinity and, or, infinitesmals, that was previously done,
must be redone using my number system, and any mathematics to be doune

with these concects must be done using uy number systen.

&)
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Benind the lLamed's

the Lamed's are my ianfinite nuubers
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an infinite number think of it as & point somewhere beyond one of the
end points o the real number line and moving away from this eund point,



Appendix II

The purposes of this appendl

e
b

are to explain certain olnts con=-
cerning the Pe (E7 number system, which, althougn covered in my pa=
rer may not be ¢bvious; and to elaborate on my anslysis of infinite car-
dinals,

vhen I defined zero divided by zero to egqual zero ( o 0 ) I

did this because it was the only definition thet did not cause contrad-
ictions,

The term size of an infinife number hzs been used 1n ny paper,
it of course, refers to the value obtained from the expressicn 3 (7@,%1’))0)
where 7([)‘5'5) is the infinite number if question.

Given two infinite numbers L](n (4: 'C) 4 7(’),)% 'E) the folillowing is
true 7('1 T)- 17(17, 9, IJ b w}yere be T and

7(n.,9,)t) = 7@,)(4,;) it b=0

70,9,%) 7 79, T) if b0

T,9,%) < 7(n,9,T) it 020

Two or more different infinite numbers can have the same vazlue
at different U ., For example given 7()) f)r) X 'C,) iz T, /0
then?éﬂ)a) is Tt = )/ units away from the right end of the real
cumber line, at C,=/0 . and ir[,= 2 then7é)f,f,) is 7:}3 12 | units
away from the right end of the real aumber line, nence ‘7(3,?,1’;) has the
seme value as 7(1)))'5,) if T,=/0 and T,= ).

)

nite cardinzls I steted that all infin=

l—! .

In my explanation of inZ

ite sets could have ta me infinite cardinal number., I tnen stated

[
mn
]

that infinite sets could have different infinite cardinal numbers,
The reason for this comes out of ny asnelysis of the seven cases. 1n
case 3 if?@%9ins the cardinal number of the infinite set )? and

7@09 C) is the cardinal number of the iniinite set B s then

([), g, ﬁ) 7[/). 9"/(’) What this says is 1’;11&1:7(/),}%}'6) may be equal to7é\,)‘j,)'€),
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or,?(n,, ,)ZJ may be less then‘(nﬂo’f) o wither choice of values for 76),,0)”7:)
is valid, A simllar stctement can be made in regards to case 5.
Therefore barring restrictive theorems different infinite sets may

, . pa . ca . . , , . *]
nave different cardinal numbers or the same cardinal number.

The number?%%qzj has certailn vroperties which are not obvicus,
I= {(%)}%)3’,..2 69 = set of rationsl rositive numbers
TR= set of vositive irrationel numbers
ﬂ§= set of positive rational numbers
Theoremﬂ: VI‘éR nel > n>r
Froof: There are three cases
Caser I€ L let n=r+l -2 p>r
casez 16§, ¢ =D r=% ,ab eI, b#) 0 fetnza o N7r

Case’ r\G:[R since all real numbers can e written as infinite desc-
imals we have [ = o b, b; b_; e oo where d.) b‘)b)J bg. el
let N=9gt3 therefore N 2T

G etieDe

-
flote however, thatl7é0/ ") cannot represent the cardinslity of the
set of integers because it does not revresent the total number of int-
egers that can exist., There are an infinite number of integers that

o

can exist, heunce the set of

-

&

8

A

integers he n infinite cardinality.

It can also be shown tiaet there is aun irrational number b larger
then.n , namely b::ntﬁf and vhere is a rational nunber not an integer ¢
T rrer ] =n3t s tells us is Shed o T
larger then N, nemely CZN+3 o What this tells us is that 70,0
is real and not an integer or rational, it is rational and not an int-
eger, it is an integer. Obviously it cannot be all these things at the
same instant., And it isn't, as steted in appendix I1 the end of the

real oumber line is constantly expanding, or mnoving, thus constantly

1 My last theorem is an example of one type oi restriction.
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forming new real numbers., Thus we can see thal at different 'S 7(0,0,'5)
is becoming different real numbers aund that 7(0,0/7") will be real numbers

of all three catagories, irrationals, rationals, integers.,
. _ -g)
Let us consider the question 07(”19 ?

n9yT
Definitions VoeIR 3 ’7(n.)9,,‘5) € r} 3 017( "9') 7(7). Y 'C)
This does not imply that Q-@-4 -+ = 17([).)‘},)'5)
Just as 9 7(”,‘(’,.6) = 17(3)'), )'j)'[) -# A A-- = 7/)/7)2‘3)-5)
Definition: \f '7(,,,)%)?) € ‘7 3 qe[)?
(4
.3.. 7(})')(0,’-C) _:a
Note: 1In the above aifipitions unless there 1s a reason why the 0’5‘
N's or':)‘Sshould take on & specific value they sahll be left as veriables

) “Iny T -\
in 211 expressions containing @ (’lo’ ) or ‘7/),)‘0,)l/

Yoot) _ )
Definition VA€ R a 657) < 17(0,0)'5

(2]
— o 4 —
recall that 7(50T) € R L 9bot) =
Those Temiliar with Cantor's snelysis of infinite cardinals may

wonder at the different conciusions that I came uvp with, Obviocusly I

cannot do Justice to Cantor's werk in a one page critis.yslm. Therefore

3

I shell merely illustrate the oversights in his two main proofs, which
invalidate them, and discuss the faulty reasoning that lead to these
oversighnis.,

;1eu3@0v stands for tune wower set of 9 o And p.means the cardinal
numker of ﬂ . —_—

Cantor's Theorenm: ﬁ < (”)

Cantor's Procf: Obviousl ﬁ. cu grecter tﬂeniﬁj Therefore

ﬁ‘- W thus we assu ﬁ= p@ . Let 'F ﬁ)~__.> @(ﬂ) show thai these

sets have the same number of elements; ncw consider ﬂ, = {a e}?}a ¢{(ﬂ)}



~
o
o

~—

siace H; is an element of Mﬁ) 30.6‘” A ﬁi=f@') but ”( a € ﬁ =
a4 fu)=> a ¢ —x orifa ¢f,= acfa)= aeh —<,

however, in tais oroof the function mapping ﬁ into p{ﬂ)ls restir~
icted to a functiion which satisfiles the condition Vae ﬂ a ¢ 'f(aj
Therefore, what has becn proven is that no functicn { exists -} Va Gﬂ
a ¢ fku , he has not shown that no function q s Yith no restrictions

cn it, exists such thotg:ﬂ_ﬁ P{p).

+3

hus in general this theorem hnas not been nroven, it has only besn proe-
ven under restrictive circumstances, therefore it is generally invalidfg
ype oi misteke is =zlso found in the famous Cantor dis-
gonal process, by wnicih he vroves that there are less integers then
rezls, e states the. following; all real numbers can be writiten as
Infinite decimals, therefore 1f there are the same number of rezls as
integers I can set up the foilowing one to one correszondence between
the reals znd the integers., Where the aﬁ are all integers,

I > ai-anaual; aw"’

2 <‘> a" oJIa:; Qn a;q oo p

3 Nt Q3.03 a3, Q33 A3y o0
ete,

However, I can create a aew real, not in this correspondence, as fole
lows; waere the bK are all lantesers the new real 1is b,b,b,b}bv,,.

where bK #‘gkk . Therefore there is a real left over so there zre more

that

ot

ac

[0
L]

h

(a2

hat

[O]
o

eals then integers, What Le has failed to realizne i

3

there iz a resl not in the correspondence meazns one of two things; either

there are more reals then integers, or he has set up the wrong correspon=

o}

dence between th:e reals and integers, For example, I can set up the fol=

lowing correspondence: WhereGU are all integers.

V670,.049, 0,5 D¢ - -
,OI%-—)aj. a;‘ 0,, 093 aﬂq . e

*2  Whthout this thecrem Cantor's paradox zlso dissapears.
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200 5 Qg.04/05,835 G54 - - .
o] € A% 441 G424, Aoy

etc,

In this correspondence you now have many integers as well as rezls
lerft over, which wvroves absolutely nothing, just as Cantor's disgonal
process proves absolutely nothings.

4

Tne resson for tnese errors lie in Cantor's metnod of

s

analysing
infinite cardinals., Firstly he does not determine what an infinite number

ise.He merely lets the symboljkr (the HJebrew letter capitzl aleph) stand

for an infinite number, and then determines properties of the symbol }H{
and assumes these ctroperties will also be proveriies of 1nfinite nunbers,
The false conclusion he arrived at was that the cardinal anumber of ﬂ§
is greater then the cardinal aumber of,I. , Where ﬂ?= get of reals,
I= set or integers, What this says is that you will run out of elements
of I before ycu will run ocut of elements of /R » Aowever, bothm and I
are infinite, thus you never run out cf elements of either set, therefore,
saying the number 0f elementis of}R is grester then the number of elements
in I 15 7NONSense.

Ffinally, although [ have stated thatr7 is & metric space with
metric 3 s L have not formally proven this, Since IR is a metric swace
the only thing to prove is that Va efR ,V 7(/!,%1’) € 7
3 (7@ 9/-5))@) has tue metric space proverties

_3 (‘7 n' ‘j,)'C)) 7(/)’)%)—5)) has the metric space properties

angle

I_l.

The only metric space pronerty whichn is not obvioug is the tr
inequality, and this can be proven by anyone wishing to take the time

to expand each case seperately,.





