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P,0., Box 559,
, -Lone Pine, . Calif..
: Nay 15, 1964. -
Dear Bob: . B

] : Semenow mv firbt 1mpression upon reading your letter
was that you had in mind Hipansfinite Numbers" and ¥ ‘soon
realized an adsquate answer would be almudt a ‘book, if the - :
ramifications in Mysticism and Philosophy along with dathematics -
-was taken into account.’ Howevar, the error was not so far- -
"fetched when one remembers that Cantor's proof of the existence
of-a non-denumerable Tranefinite 1nvolved the Transcendental ;
Numbers.,' N . . . T
o To determine what Tranacendenﬁal NUmbersAit is desirable tc
A-begin wigh the deflnltion of Algebraic Numbers, - ‘For a first
‘approximation we may say:-"An agebralc nusber 1s any number that :
.can be a root of an algebraie aguation having 1ntegra1 coefricients,"
- But this becomes extended in the light of Cantor's proof that any :

. “root of an algebraic equation havingalgecraic numbers (nct T

i - ‘. and e.- T e

exclusively integers) as coefficlonts is an algebralc mber, -
An algebrale equation 1s one in which- tr15onometric, exgpential and °
‘logérithmic functions do-not appear.  This extends the notlon of -
algebralc rauber to all the ordinary familiar numbers except two,
1.e., 2all integers, both posltve and negative, all fractions, all
irrationaele of the type such as the mnth root of 3, sll imgginaries
-.and all complex numbers of the form a a plus ip,- whore i 15 the
"square roor of minus 1, The two exoludec familiar numbers are pi

- .

‘ hithout going into the ouestion of whether the principal of “ ’
the excluded middle, chapacteristic of Aristotlian loglc, in reasoning
about infinite classes 18 valid or not, Gantor proved or secemed to

.prove that the mEmz. sum-total of all algebraic numnbers is denumerable, -

- 1.e,, can be placed in on¢-to-one correifstion with the positive
integers, That is tc.-say that theycan be counted, thouth it would
‘take an infinite time to do so. Qujte otherwise is it with the
Transcendental Wumhers;‘ Cantor's demonstration seems to show. thut
they . are 8o much more numerfous. than algebraic numbers that they -
cannot be eounted, in other words they are non-denunerab¢e. They. -
"belong to an.inf inity of a higher ‘order such as o e h

Assuming that tne Cnntor proof that the cardinali vy of tﬁe

‘Transcendental Numbers 1is infinitely greater than the cardinality
‘of all ®xher algebraic numbers combined, 1t .comes with something
of a shock to realize: that only two fransrendennals are well known,-
. In the modern périod of mathematics (l.e,, from DesCartes to the
. present) a number of;classee of Tr@nscendental Numbeis' have been-

: discovered -of which the following ‘are two examnles'_"eh
| - T > 4 : ?"" . . .
_ 1 humoers of the iorm %lpleet%Z plusé 23 plus §24 plus_- -------
where n is a real number greater than 1 3nd tne indecies
are the series of factorala. . -

R e .
oo 2 e - - . o
¥ ks B . N . PR
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5 2 All numbers of the type ab where a:-1is neitner o nor 1 and
b is any 1rrational algebraic number. A ,

It is easily seen, that in either case thls gives ug an. lnfinity

of Transcendental numbers, . "The history of, nathematice reveals
that 1t s ‘@asler to*finé 1nf1n;te cladses of Transcendentals than

50 prove that any glven number, such as, -pl and ‘¢, .are Transcendentals.-j
o Hermite- gave the proof in the case ot e_.w “The transcendentaiity -
1‘of e wasg provnn.by ermite anﬁ,o; p1 bJ Liadermann.

.5a1d ‘a univeree wWithout those numbers could not etist hough tnis
. view 18 not gensrally acceptsd. . But ﬁdsnnr and . WGWmaﬁ in sheir

book, “"Mathematlics and the. Imaginavion’have said, YBut without - .
these mathematical artifacts, whai we know about the sun and tides,

~ indeed our ability t¢ describe all natural phenomena,: physical,

bilologliecal, chemical or statlstical, would be reduced to pvimitive o .

Adimens*ons." The question here iz really philosophical, As an L

Introceptional Idealist I lsan towsrd a positive answer,to the -

'iquestion- Is a neceseity for thought a neuesalty ror Reaiity?

 (The last Btatement néeds amplﬁrication. o ‘doubt, ‘on- the
ordinary lovel of thoughi, such ag that which ch*racterizes empiric
sclence,. there 1s-a contrast between the concept -or idea and its -

.referent. . Thus the concept "tres" and the tree itself beiong

to two different .orders,’ oxr, at least 80 they appeay. Here it
would not. seem that a law of thought is a law of nature., If all

appears dualistic.’ But even:at a lower lével of the High

Indifferénce, 23 reported in “Pathways"~ concept and the cbject-

~‘of conception fused into Identity., The dichotomy vanished. . In
o - fact this 18 an aBpect of -advalta, At this level. one would say
" _ that there 18 mno difrerence between a law of thought and a law

of Reality. Now all this is pertenent to ‘the mathematical

¢‘~queetion Af one has in mind my theory of the nature of matnematlcs
. partliculary in ths caee of Transcendental Numbers and Transfinite-
‘Nuzmbers, Bear in mind we are speaking only of Pure Matheuwatles,

not appllwd matheratics, which ie only the science of allowed error. . .

First; there are-three. recognized theories of the nature of math- -

enatics, %,e., normaljsm, led by Hilbert, Logleticism, led by Russell,

. and Intultionalism, led by Brcouwer ahd Weyl. 'The formalists would say
- that mathematics 15 no more.than 2 sort of meaningless game of chess

vhginh, none the less, 1z played agsiducuely. The logistlcists would

,maintain that mathematics is entirely reducible to logic, thnough
- & more cowprehensive logic than that of Aristetle, The 1nnuitlonalists
. would maintain that only ‘some of mathematies is valid, and they would
- abandon all mathematics involving the infinite. This coOmes closest to
“the engineers point of view. I do not finc any of these views
- adequate, though, rio doubt, reflecting part trutheg. Thus, nc doubt
- .. mathematics 1s logic, but it is also more thaen leglc. . Spengler has
. - well pointed out that at its- highest ranges, .the mathematiclan

transcends abstraction and logic and is guiced by Vislon. Logilc

‘“Haalone is only a critic, pA does not create or dlscover. This leads
‘-1to my theory. S P :

(I affirm what might be called the Gnostic Enmnx Theory or tne f'

;_thesis that mathemat}cs is the one body of ‘knowledge which: has .
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. descended from the Gnosis 1nto the Maya (or Sangsara) with no, or,ji*

: at least, minimal corruption.  Thue it is the greatest purity we- -

know short of liberating Realization, - It is thus the one facet-of.
- Buddha. (Enligbtenwent) which remains unvelled in the Sangsara. It

is therefdre the Yogic thread par excellanca, and so I found it in =

1936, , Kere the thesis would be that authentic mathematics deals only

) ]witn the lnlinibe, vel¢ad or exp1ioit aﬂd never w1th special cases )

ReturnLng to tne main uhread of our. discusaion, 1t will be desirable

"4to show some of ‘the reason for the 1mport&nce of & and pi. Pi was knqwn

."by the ancients and playsd a part in the dpeper phases of religious
Initiation. Piaezzl Suythe maintaina that the ! reat Pyrimld was bullt

“. a8 a 'monument to pl, wherein it is revealed cvrrect to five decimal

-places. The word "Elohim" when ths numerical values of the Hebrew:

letters  is taken-is fuund to-be an anagraﬂ of pi.. Lichim 'is eguivalent

to Kumara, Dhyan Chohan, Tathagata and, I believe,; the Supraneﬁtal

-~ Being of fri Aurobindo, Theegé Beings sppear to stuwnd on the bordsr -

between the truly Transeendent and the mundane. Here we get a hint

a8 to the real meaning of the aquarihg of the circle, or rather ‘the
circularizing of the gquare (In the lower. senge the ¢ircle cannot -

- be gouared if we are rDStPiO”d to the use of ‘a str°1gnt-cage and the -
| ERYABE compass, butccan be done by other’ means.;-Px 18 the key to this

procesas)  The circle- Tepresents the ‘Transcendent the square the mundane.
It bears very definitsly . cn the. Yogie- problem. .. (In my. Mandala ‘the -

" ‘transcendent of the circle 18 in ite tarn: transcended by- the™:

u equ11atera1 nyperbola ) But pil.in relation to the circle 18 only‘part

of 1ts signifioance.y L A L . gl

-y F
T ; B K : .3

b B b l_;‘,‘-_v . .
‘ - ,,‘.-,.A o

PL is also the Jalué é; ce _&rn non~terminanlng seriea, products S

f7and fractiana, as’ follows.j R S R P i
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Finally pi has a place in the. Theory of Probability.. On a flat surfae -

' of convenifjet size draw a eeries of parallel 1lines at distance a from
. "each other. Provide yourself with needles of length a. " Throw These -
" needles 80 that they"land at random on the: board, . Record in two.

columns the number that 11é across the lines and-the number. that lie -

1‘1n the spacas betieen tha iines, Do this a 1Mrge umbér of times, - - -
‘The ratio-will approzch the value of 2/pi. 3,408 tosses made in 1901 ’

gave the followlng valus for:pl, i.e., 3. 1415929, - I find this

‘;_exceedinglv signlficant. it mesns that what we call random or chance:
is'governed by law and; ‘therefore, there is no such thing as real '
' randomness- or ehance; Thus randornegss end chance are not facis in -
 nature but’ a manifestatlon of our lgnorance. %D)lyinﬁ this to the
‘statistical theory of ghysica* law, which Helner nas_ shown to be.
- gurrant today, our laws ars not Slvlng realities of ﬂauure, but a

exprcaaions of Lhe 11m1tations o; our hnowleﬁge.. o

~je op Ln,ﬂp(l + % )n soems to be a Pumozr Dnloxglng tO'uhe mod@rn B

- period (1.e., since Des Cartes). HEuler suggesied € a8 the symbol for
~ this number, Firsgt of 21l it is kighly. important in the field of. -

- logerithms, "It 1s tué bastof the Natural cr Hapler system. of

. " logarithms ‘and is by.far the most . important, (I can understand why .
. .. ‘you should be prejudiced, in favor of the Brigge syst@m )} But beyond

'ﬁto state of growth.

thieg, like pi, 1t ig the ‘value of different infinlte geries, non~
terminatilng: ;fa»tloﬂs ‘and- produubs., B/511l more interesting 1s.the -
fact that this number enters into all formulae related to living =
processes, such as, plants, animals, durans,  corporations, nations and -
all human institutlons,- You. know its- 1mvortarue in ¢alculus and 1t§
unique property of being its “own dnrlvative.' ‘Thug d/dx e . equals & .-
One 1nterpretation of this ;s that ratp of growth 15 proporoional s

e a‘. M.", .;.
.

If theee two Tranqcendental'%umbers arg 80 1mportant one 18 1nclined

~ to.wonder about the non—iﬁnumarable 1pfinity of - other Transcendentals,
.. The chareoter of all tnése is more apt t& be revealed in thelr non-
‘terminating formula forms than in their aeciﬂalmforms. Kowever you
!fmay 1159 & - 1ook °t pl s na e in th& aaoﬁmal for tbus - T

pi equalq 3 143502653669(9 23&ﬂ6~~#~-;~~»~‘ ST

. ; - (Shonks carrisd Lhie 1o’ {07 de°1m91 piacns éivinh zrost of .
© ., 77 his lifs to the job, )" Co L

: equels 2, 718281uaa 5§Jhﬁd35360£874 »»»»» m--ké”

(fﬁolﬂertlally, all nunoﬂru cpn Be gritten i" the non-terminating
- Torm, thia - aTar
A 1 ecuals .9999>9999°99j399 9?9 99990---~-to infinity..
& Important for Cantor g praofs ) ‘ BN ‘
Now to your auestions" : ‘ S
. Where @a1d uhe nerm “Trdnacexdpntal" ori»nlnate and. by whom? C

Apparently i1t was Hprnite, a. Prench muthematwcian.\ Thuugh the

,mathematical derinition is only ‘technical, a number.that canot be
‘the root of an algebraic.equatiocn, yet: I suspect an unconscious

factor in the selection of the word.- The tlie-in with the Trans-.

‘;finlte through Cantor, their non—denumeraule infinity, and the
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;“v‘e_importance of the two best known Transcendentsls suggest tnls.”

.

. 2, Are Transcendental numbers irrational numbers or sre they excluded

"r,from tbat group?

I have gseen them excluaea, cut in general they are’ in- cluaed. In
the latter. case they are-to be distinguished from the orainary -

“4rrationals that-can be roots of algebrailc equations, -8uch as the

 nth root of a-in_ all cases wiere this root is not exact.‘

'f3.,If Transcendental Numbers are irrational numbers, then- how can there B
be more Transoendental Numbers than rational nuuoers? :

. I suggest that you study centor s proofs.

‘“4 What significance do Transcendental Numbers have 1f any?

I have. already hendled this 1n the cage of pi and e. Beyond thls,

A'—-_they demonstrate the existence of a non-denumerable Infinite if ‘Cantor’ 8

proof is valid. And beyond this. one stands in the presence of Mystery.

- (Kefer to the.first paragraph of the High Indifference in "Pathways”

-have been otherwise possible )

“where 41 refer-to a-higher Infinity transcending. a ‘lower Infinity. . .
Figures provided by the. ‘cofiception of .the Transfinite numbers enabled

me to be articulate in writing:on the High Indifierence beyond what would

\ -

o

5 1s mathematics of today basically a rediscovery of past knowledge

“or.is. 1t a creation of expression by thepresent race? o

Cel s

There may be gome rediscovery, particularly 1n the earlier work

']of the Western Culture,-but I think thére is a good deal of pioneerimg]

'denior was impressed and said He’ planned to take an incarnation to
_acquire this modern material. Your use of;the word "creation" bringe.
‘up a problem .where there' are philosophic differences.. There are.those.
who maintain that: mathematics is only- language and. therefore invention.

-"I nold the view that. while mathematics of necessity.has a language,

‘and this no doubt .is: 1nvented more 1mportantly‘it gives substantive :
;Truth. The letter 1s discovered. D , ‘ ST

SIP you have trouble witn this you may get help on the mathematics ffﬂ‘

: irom ¥y, Hamilton, on the Philosophy; from the head of the PhilosOphy

'.Bept., snd on tne veiled Theosophical references from Erma. -

“I hope you do nob” ask about the. Trensfinite for that might take"ﬁ

*';a book and do not feel that energetic.A-."

!.

Good luck L e el



