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The universa is wider than our views of it. yet we should 
oftener look over the tafferel of our craft, like curious passengers, 
and not make the voyage like stupid sailors picking oaku . Be a 
Columbus to whole new worlds within you, opening new channels, not ,
of trade, but of thought. -- Henry David Thoreau

EDITORIAL

Charles Lamb, in his delightful essay on "The Origin of Roast 
Pig" has admirably characterized the role of the amateur in s.ie de- 
-elo^antr-cf civiligation* a role replete with ludinxous errors, yet 
studded with occasional pearls of novelty, ouch pewrls, to continue 
the metaphor, are truly cast before swine, for the amateur very often 
lacks-the background ad power to develop the ideas which he has come 
bv as the result of a fortuitous combination of events. This fact 
contributes in no small degree to the apathy and reticence of the 
novice who is loath to disclose his discoveries to the derision of 
those informed individuals who may recognise his efforts either as 
heinous fallacies or as unconscious duplications of antecedent syste 
matic developments. > He may, in short, find himself in an embarrassin 

ion of dishabile, running Archimedes-like down the street soi 
ing "Eureka," when the information may be no more novel than a cako 
of floating soap.

It is for this reason that wo have found it necessary to fat 'on 
the verv depths of our courage in launching what may bo but an un
worthy raft unon uncharted seas, with neither rudder nor comnaso, nor 
yet any knowledge more nositive than that the sea is sa^t. Our anpre 
hensions have been overcome only by the realization that this same s 
washes the most distant shores, and may conceivably leave some bit oi 
driftwood to light with myriad hues the fire to wrich it may eventua. 
find its way.

antopologist, therefore, abominable craft that it is, will 
“ ■**>, nor of jewels for the Jultan Ox

It will have no traffic with exclusion, for it recognizes 
l of both science and philosophy, logic and mysticism, and 

the known and the unknown. Kurt Lewin conceived of reality as a 
a continuum rather than a terminus, and it is in keeping

>•6 shall seek for those 
from those commonly re-
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hope that 
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may leave some
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refuse neither a cargo of guano 
Baghdad. It t----- --------
the values <—------ -------- --
of 
dimension, a continuum rasner vnaxi u wnuwuo, -- -- —----
with this spirit that the contents of the magazine,will_range allJAe 
way from tongue-in-cheek to oheek-by-j owi 
ideas which are "topologically different” 
ceived, without being yet quite "fantastic -- the 
different", if you please. The-most illustrious h 

.ert . ne t in behalf of this venture is tn at it i 
detonator to the explosive train ot thought, anti m 
slight trace upon the- seismograph of truth.
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... we have found a prophet in the northern lands. dis j 
^ar-Kan„ and he scoffs at wisdom and foolishness alike. He is ths, 
skiuper of the craft. «- H. T. McAdams — w. I. Case



THE BIG BIBB

WiZ®ur<&- Dr- cutter, uno, ilia many of his kind,, w j achbully have seen murb. ar little.
Little Danny Bartell squirmed in the huge leather chair which 

aleoat engulfed him, Danny wan embarrassed and unhappy. Danny's 
parents were unhappy, although not a whit embarrassed.

1 ®®e«n ®®ld Beutter again, making a reflective arch of 
nis vwc delicate nanat? on tne e?:iny desk top. "Now, Mr, Bartalf 
would you gay that this, ah impression of Banny's la of long ’ standing, or —

.’}®» ?£r" *»>fXl* "Xi’s )uas reoeatly that Danny
Could-c t hake boon more than two

*®e^a a£°\ X® 30 Intent, hie description so vivid. it's as if
** h® sees this huge creature out there.*

"Um, Bald Bout ter, "Well, of tam, those things are not at 
all unusual in children of Danny's age ant tcape nunent. Admittedly 
h® i8»X^xy 0003 io tent in his deseri p thana, but, again --" **

•that are wo to do?’ interrupted Mrs. Bartell plaintively.
"We can m continue thia wa nnhaei thy, n
- „ WU?S?JXii^4PeI?aF-X MI8 Bartell yet not us unhealthy as you

;en ten s a aija of tuteUlgenoe. It’s
into mo?A ™ ^n\?i8fc^aot 8 alwH sdnd ant direct hU thoughtsinto more reasonable channels."

Danny spoke up heatedly: "Aw you don't know anything, 
better watch out, too."

Beutter leaned forward, guissieally intent. "Why. Danny*” ne munnurer. —< *
m n’Gaua® rhey don't like peonIt it lau^h at them. That's why «:^5? ‘h??.lr4- E:'° tx* 1 ’*sb"»»• S»u^u 5?
fly off with it. But ho won't huH me.* 

"Ho?" queried Beutter. »ot Dft»„ny*"
They UllniL" *** **** ** Y°° oaD’*' ’C®*®® I do what 

IWOF1* yo» »««F tailing about?.
•»K Bn??T tb./ »» — mil. I *uano — I amt .aw

"2h " te*’ "“1 *• -‘>••^0 ’'
t Sometimes I’ll be lookin in my comic book, and when
* tu*» the page there’ll be a me^sag*? there instead of conics, or 
(S^lt1"^ UJP dtrt 1 80Eotlme8 l • r®ok wlth ® message scratched 
comfortably! °harlas Port I" chustted BoMMtr, loaning back 

b. •v^^irixrp
^iere outside the moon^s~orbit.

To®

• JttO! fro*ue'i a®4 closed LU lips finaly as a signal thatdr Barcall looked pained? Mre, 
ond C18el^£iSt?iJd ’^iLi?n?h *•{••••* te®« Uno and again:

-ixi.3 c-r<a oif^jas Jixan «he argesu n 1 *n«fc5?!?*.^ f«“ ■ ” 8«“«1 a reotUn o‘ X-i.r, and X fwX.-

-n its taloi a and flying away

___



THE PaNTC. .gist

flsnat alter which they will turn it over to the bird to plant 
he skies again. Believers, like Danny hare, will not be harmed 

but will stay with the planet and take part in its new existence '
Beutter paused while everyone looked glum* He said brightly* 

"I do not believe the astronomers have noticed anything unusual in 
the skieso Odd, Oddo Can you see the bird from this window, Danny 

"No," said Danny flatly., 
"At what times of the day or nigit do you see it?” 
"Any ol* time I want to except vfcen people that don't believe 

are around,"
"Naturally," said Beutter* "Well — "
Here followed Beutter's reassuring instructions to Danny cs 

parents — instructions calculated to ease the concern of the parents 
more than to actually divert the boy from his visions. After many 
sighs and. shaking of heads, the Bartells were ushered out of the im
pressive sanctum of Dr. Beutter. The door closed silently in bene* 
d ict ion o

Beutter returned to his desk and sank wearily into the soft 
chair* He did not yet press the buzzer that set in motion the pro
cedure by which ano the. harried client would be ushered in. He 
thought: This stupid posturing and posing for the benefit of an ig
norant mass of nerves called humanity. Doctor Beutter! As if in this 
pitiful title there reposed authority? geniusf infallibility. 
And what did he give in return? Nothing: babblings, solemn airs, 
unctous manners. He smiled sadly, reflecting that you couldn't 
tell th am the truth about themselves.. You just couldn't.

He pressed the buzzer.
The door opened. Mies Halloran herded a nervous dowager into 

the room. Beutter looked at her keenly. Her jittery glance flick* 
ered about the room, taking in the expensive paintings, the soft* 
silent rug, the huge impressive window which looked out upon the 
great city. Her gaze finally rested on Beutter. She started to 
speak, but her mouth dropped ajar like the scoop on a power shovel 
as she realized that the eminent Dr. Beutter was laughing silently, 
almost hysterically, and was paying her no attention at all, none 
at . all.

Beutter was convulsed, and his laughter was indeed Benii- 
hysterioal, for it was obvious that the nervous dowager had seen 
nothing through the window, and Beutter could only imagine the state 
of her nerves if she could REALLY see what was out there, this side 
of the moon nowt big as the sky, relentless and imperturbable — 
soon to grasp Earth between its incredibly enormous talons. *

THE END 
***************»♦*♦- *♦♦»♦*♦♦*♦

Exoerpt from "THE BOOK OF ZAR-KAN"

Of eartr and lire ^re you. 
jagged fire, and in this fury is 
dwells the Self, borne upward on 
mud. But the storm is HERE, and 
for YOU must answer!

Coarse earth oalls forth heaven's 
creation and destruction. Her'? 
the flames, pressed into ignominious 
not without: Ask not who sends it,

********** **** ******* * *******
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2AR2XN& THEY ONLY PAID TEE PSAIM WAS DEAR

Should I be a4®.lysed only because t»:e window 
18 8Q ObseSS 1081

I saw a window whan. I was born
CV mother saw one la tne third month
I was in her womb
let this slump these feeble neurologists
X refuse to count the malady singular

I was bort
In an age _ _ .

■ Sttbee .••:• a nt* to be "noaa ■. ■, ;n< ., re c: windows

I will burn behind a window
and be buried lenaalh a window 
hew ailly to My the eye it a window

. . as* then
there is ay art .
what window ever obscured more than this

Indeed, in this age of windows 
what 

indeed ever obscured more than t-hie

_ — J» C. Crews
*♦*****************

TUB UNIVERSAL HEART

It comas upon a quiet, a tarry night, 
From depths of solemn wonder* 
Deep felt, all-encompassing* 
It beats like distant thunder* 
Ah, where, where to seek?
What depths of feeling plumb;
What search initiate, what probings 
Make for silent foxfire, hidden, dumb? 
Beat! Beat; You heat it?
*Tis the blood of Being, 
Rushing eternally, hear it? 
Beyond touch, beyond seeing - 
But 'tie there, doubt not; 
Though all Idve ever known, 
The only heart I’ve ever REALLY heard, 
Is here and now - my own*

— Win. I* Case
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From gm BOOK 09 WMMX

THE NORTHERS MEN

By special permission W I C

At last Panto^ar eame unto Zar-Kan’s house, perched like a gray 
eagle upon the jutting, wind-swept hill. The journey had been long, 
the olimb strenous, the thin, chill air burdensome; but now the house 
of Zar-Kan was readhod. and Pantogar rested briefly before saying to
the white-haired prophet:

"Zar-Kan, I have heard from some that you are a wise man. I 
seek your counsel. My people have oome upon strange ways, and I knew 
not what to nahe of it Though I am chieftain, and though the letter 
of my command® is obeyed,- yet I am aware of an emptiness of spirit. 
The temples of worship are never empty, yet the people are insincere, 
I fear. The nights are filled with the sounds of unbridled revelry 
and naught that I or my guards can do will forestall it for long.”

Zar-Kan Baid: "You seek to know, Pantogar, how you may once 
more direct your people into the accustomed and moral ways?”

"Yes, ^ar-Kan. What is this evil? Sever has our community been 
more prosperous, never has there been more cause for contentment and 

thanks-givingo But though the gods should be adored and praised for 
their many kindnesses, there is never a worthy sign of either grati
tude or contentment.”

"This dlsconte > ' , .
"Yes, in spite of all. It is almost as if the people resent -he 

prosperity and peace that is theirs^”
Zar-Kan :azed steadfastly at the blue and gray streaked skies^ 

that made frigid patterns beyond the frame of a high window cut into 
the stone of his house. Long he gazed, and Pantogar finally spoke• 

"What would you tell me, Zar-Kan? I have gold to reward you if 
you will but guide me truly." „ .

Then Zar-Kan said: "They are from the north, eternally from the 
north, and none shall stand before them. They come from the northern 
.hills and from the northern skies and from that within which is ever 

: ■. ci rid al .aar and ea&az« shall come and nextner yuux- ou
nor priests nor gods shall prevail against them, tor they ■. e ■■ 
land and fear not. Their coming is a diva-opming, a killing and a 
giving of life. There shall be a mighty fear, a mighty conflict and 

destruction, and from the. chaos shall rise the epiph axiom:. ion 
we call civilization. Fcr so it has ever been and will be..."

Pantogar said: "Zar-Kan, what is this foolishness you speak? 
What of the troubles I have related? hat o my people"

Zar-Kan said: "It is falsely written that heat is life and cole 
is death; I say oontrarily. The cold is in their hearts and minds ada 
blood. They turn always toward the warmth, the comfort, the ease am- 

to cast aside the warmth and comfort md ease wherever found, however 
.
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and s yearning. There is something of hate in them, tod, for so it 
must be if they seek always destruction; but there is compassion in 
them t°o, for do it must be if their coming is to be a divi-oom^P

?our laws and your gods and your customs. They 
wx_i crush jour xdols and rase your temples and make a mockery of 
jOtr moral creed. It is their destiny to conquer, and when tney have 
s^ S88?4 ?0Ur^ri? mlne they wiU soroam a challenge at the 

?£* , taXB an2 de;fy fch? spirits of beam and hell to daunt them. 
Bor they are masters and leaders and seekers, and the primal ur-e to 
conquer bums like a white, cold fire in their breasts? The/a?e 
careflR^1JhSn4<t8r?‘b?,e an;i lonely» for they may never stop for the 
X?e? p-Soe ,"1P °f Wina; they ar® a 00min£ and a S°inS. and ‘hey may 
tell nbfc°fr\«r? «• Said- is it you seek to
they?" ’ *'Qr“Kan? Wh0 ar® these unholy creatures? Prom whence come 

And Sar-ron said: "They coma from every spirit that chafe?
thev -nt1 t?afc asPiree’ In fcb0ir most cherished possession 
Si* TXti ln «^ry Uw a barrier, in every creed a shackle

18 th^ oold fire fch3t wo^ld leap and soar--and Sverv 
temple stands upon a foundation of quicksand. Though time turn ful^ 

i u, ^.antoga^, are a cnieftain because your people rose from bn^bar- ism and hunger and fear, and made themselves laws to pjeslme that 
^i™2.8?in?4- To'1 •” the ^rab01 ^ ^03.tte 
continues to turn, and you will go down and your oeonle -dll 

]Tior? T they wil1 hate *hich ^cy
snouia ic^e, and love that which they should hato."

,P&xto*ar aros* fearfully, "2ar-Kan," he said, "surely you 
1 wnat you say for the meaning of your words is madness/’ 

£«*?!? al?l meaning of all words is madness «" 
ftouSSSS* ««»

JVm/011’ yau ^SQt or 3P®*k from a disordered mind 
truth you give me fictions. Instead of fact 

uar-Kan said: _
a god s countenance, it will blind 
is1it>alan':Slde’ M"vor uP°n iU* Ior 11 Ch«re be madness, that

Panbogar left Jar-Xan’s house in great anger and returned no more.
* *♦ * V * * * * * *♦ * * *« *

know

‘ W? o"w.akUr
-—- ————1 u In? t ead of 
you give me idle wcras." 

Truth may not be .-.coked at fnll-face, for like 
'•ll blrxx you, *e must ever peer above

but never upon it, for if there be madness.

cleabiy, boc.jiTEai
Whaa is the oast tnat a person can do? 

».hat is the roost he can give?
"'nat is his dominant purpose in life?

What is hie reason to live*?1

-- H. T, lie Adan®
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TO BE OK NOT TO BE: THAT IB IS THE ^UEBTIQR 

By 

H. To McAdams

<hen_, in the course of human events,, it becomes necessary to 
use the word "is", we have sinned the too great sin. Because 
every statement employing thia monosyllable is either a redundancy 
or a lie. Of course, the disconcerting thing about all this is the 
fact uhat any statement at all implie a a usage of this verb0

Mathematics, according to L. Wittgenstein, 1b only a "vast 
tauuology", and the most that it ever manages to say is that 
£ ” The apparent variety of mathematical systems is only an

unfolding of the numerous symbolic means of accomplishing this end. 
According to So To Bell, better known to science fiction fans as 
John Talne, this thesis of Wittgenstein’s was directly responsible 
for Carnap’s development of the logical syntax of language.’

As an example of such tautology, let us consider the well- 
known maxim: Genius 1b madness. If indeed the two concepts are 

teal, then we would require only one term for the two ideas, 
and would not even need it, since the fhct would be obvious at the 
outset. By finding itnecessiry or appropriate to make such a 

cinit ion, we have implied a certain lack of identity between the 
two eouated concepts, and this subtle difference is the only con
dition which invests the statement with any meaning. Negative 
statements do not come off any better in the general scheme of 
things, for to say that a thing is not so-and-so is virtually to 
imply that it is so-and-so, at least, in some respects. The negated 
statement implies a near-sameness absolutely essential to 
canmuni cat! on.

In other words, it makes little difference whether we use 
"is” or "is not”, so long as our inferences are in order. It is 
only by inference that canmunioation is possible, because if 
two concepts actually are identical, then we have actually said 
nothing, rerhaps tnafis why all theories eventually lead to 
anomaly. >«ith all the inferences and counter-inferences built 
around "is" and "is not", a balance is very unlikely.

The iniicative mode in language, therefore, ie actually a 
subjunctive mode, and "reality" is only a quasi-reality. Charles 
Port found it amusing to poke fun at the seriousness with which 
science" regards these precious tautologies, and conceived of 

"reality" as a continuum, and as a unity, about which we have found . 
• ;t nothing, "because there is nothing to be found out." "Existence " 
is only a quasi-existenoe, concocted out of the attempt to "be" 
something, by excluding something else. Fort was anticipated, per
haps, by Hans Valhlnger, who, in his "Philosophy of the As If" 
attempted to reduce all reality to a set of fictions.

Of course Vaihinger may have been anticipated by Heracleitus 
hen he said that we can not sten twice in the Same river. But

ME river eve: , bee hen it
is not a river at all; it is a bath-tub.



UNCERTAINTY; Ma COKE OF A BO RHILOSOxBY

Wm. I , Case

The student of phyaice ia familiar with the famous Heisonberg 
, Principle of Uncertainty<> It is my wish to point out some further 

implications of this principle, implications which lead inevitably 
into general philosophic considerations. Particularly, these im

. plications point to a new type of philosophy called, crux ism®

The Heisenberg principle may be illustrated in an imaginary 
experiment in which a physicist attempts to observe the position 

velocity of an electron by using a hypothetical super-micro- 
nenpsr- Tn ’9terminipits position the velocity of the electron 
ia altered; likewise, when its velocity is determined, its position 
is altered > Thus it ia seen that discovering the fundamental nature 
of the electron runs into formidable, if not impassable, barriers, 
xhe effect of this impasse on the ouest for the ultimate secrets of 
life and matter are obvious«

A generalized uncertainty principle can be applied to nsychology 
and philosophy as well. The psychologist, attempting to determine 
precisely what motivates certain human actions, is driven by analysis 

, from one stopping-off place backward to the next, and so on, until 
he is forced to consider matters like electro-neural imputes s, brain 
waves, and other physio-psychical manifestations which are themselves 

■ incapable of further analysis, or are based upon unanalysable sub-
• inces. In philosophy the question of mind is of the utmost im
portance. We may ask ourselves, "What is mind?", but in examining 
the Question we find ourselves in the anomalous position of being 
the observer ABD the observed^ and completely at a loss to know 
where the one or the other has jurisdiction or whether either actually 
exists independent of the other.

In pursuing these thoughts to the utmost, it is likely that the 
iker of knowledge will find himself involved in ic mat

ters 01 the profoundest type. Ultimately the seeker must arrive 
as I believe at any rate, at a sense of ABSOLUTE pBCERT \INTY. Every 
quest of whatever type must inevitably shatter on the rocks of pura- 

rtainty. it is this very paradox, this very u?1 
^.hicn we must accept if we are to evolve an adequate science and 
adequate philosophy.

Picture this situation: a researcher is examining an unclasei’ 
ad object for the purpose of determining its exac ure. He 

. ~~ invariably-- that the nature of the object in toto eludes
him because of the effect of his instruments or of the act of ob
serving; yet to eliminate the instruments or the observing act is to 
eliminate °ne face of that object's actual nature rver
rightly concludes that ‘he ultimate nature of the object is there
fore uncertain; he cannot Ic'-ically conclude otherwise.

(cont p» IQ)
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Now here we introduce another factor, this: if the nature of 
the object la uncertain* then the EXISTENCE of the object is un

certain. „nat is, the observer, knowing the object only in aspect, 
cannot be sure that the TOTAL, or ultimate nature of the object is 
not entirely foreign to the observer's limited conception af it. 
When we look at a star in the night skies, are we actually seeing 
that star in existence, or ANY star at all? Perhaps not; 
that star may have exploded and vanished years before we were born; 
we see merely the light which commenced its journey before the 
cataclysm. Or perhaps it isn't a star at all; perhaps a gaseous 
nebula, actually attentuated and misty if viewed at a closer vantage 
point. Furthermore, if we were to view the nebula from within, we 
might be quite unaware that it existed, so dispersed would it be* 
In other word3, we put labels on things depending upon the per
spective, location, and relation of ourselves to those things. What 
they actually are - if they exist - we simply cannot say for sure.

The observer, as w have already seen, finds himself to be 
a quantity as unknown as any object under study, and for the same 
reason. We have this situation then: not only is the nature of ths 
object uncertain; its very existence is uncertain, and, furthermore* 
the existence,of the observer is uncertain. We have arrived then 

a broader principle than Heisenberg’s' — a principle which says♦. 
EVERYTHING is uncertain.

this brief exploration of certain obvious considerations 
can in no way qualify as thorough justification for the oruxist 
principle of absolute uncertainty, it is hoped that some few who 
read this will be tempted to further examination of this principle.

v*************** '

SPACE OF 3| DIMENSIONS -

.. By H« To McAdams

I know. I should beat a hasty retreat to the nearest 
booby-hatch and give mysell up. But I have it on good authority 
that< it is possible to construct spaces of 2/3 dimensions, 
0.4123 dimensions, or even pi dimensions.

In other words* the number of dimensions in a given, space 
does not have to be integral.

Has it ever occurred to you that the inconsistencies attendant 
in any physical theory, based on three, four, or any other number 
of dimensions might be the result of quantization. Maybe our appar
ent space-time continuum has only 3.999999 dimensions instead of 4. 
That one part in a million might mean all the difference.

Any wild hairs along this line will be nurtured tenderly by 
none other than Zar-Kan himself.

How-s about it?
♦♦* .***♦



METAMOHPHOSIS, or HOW TO 1B8VKB3 A THEORY

By H To McAdams

It has been said, and truly, that the theories of one generation 
are perverted by the next. Such perversions are often enough to make 
great men turn over in their graves, and this fact offers little So
lace to contemporary scientists like Einstein and Heisenberg. The 
mundane purposa^v/hich relativity and uncertainty have already been 
made to s^rve are sufficient to insure that these men will indeed have 
a restless time when they have "shuffled off this mortal coil."

The metric process of going beyond the facts is known as extra
polation, and it is a method of the utmost utility to science fiction. 
Less familiar, perhaps, is the topological process, which, for want of 
a better term, may be called metamorphosis, a changing of form.

The prefix "meta-'’, from the Greek, means "beyond.” Metaphysics, 
then, is Ute rally "beyond physics", but it is a topological "beyond", 
rather than a metric "beyond." The subject-matter of metaphysics is 
non-empirical in nature, and to this extent at least, -s topologically 
different from the "observables" of physics.

-Heston Trevor, in The Immortal Error (London, G. G. Swan) . 
quoting an epigram of HooJ, asks:

"rfhat is mind? No matters V»hat is matter? Never 
mind . What is the soul? It is immaterial.’’

In o er words, as any semanticist will agree, such questions are 
meaningless, because they are not capable of being answered by any 
meaningful operation, Yet Man, being the artist that he is, demands 
symmetry and continuity., To find them, he may need to devise a new 
discipline, a "meta-semantics” if you will, to take him literally 
"beyond meaning " Such discipline might well be to epistemology 
what the philosophy o filet Sohe was to ethics, far "beyond good and 
evil” lies something which we aan classify only as "met a-ethics. ”

The logical positivists are concerned with "meta-languages”, 
which are required in conjunction with the‘physical languages. When 
s. st ter-ent is made in the "object language" concerning a space-time 
event, there must often bo made, in turn, a statement about that 
statement, by way of the "meta-language." It is obvious that such an 
approach permits of infinite regression, forming a hierarchy of lan
guages, each one of which is the subject matter for the oi» above.

Kurt Gddel, in attacking a similar problem in meta-mathematics, 
demonsrnbed that this snipe-hunt is more than an, emot ional frailty. 
Certain logical systems can not be proved consistent by their own 
methods of proof. Within a given system will be certain propositions 
whose validity can not be established by the rules of that system, 
though they can be seen to be true from a different point of view.

(Continue • ac-' 15,
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LINEAR SPACES

By Don Bratton

Installment £].

of a series.

One of the recent conquests of mathematics ‘ is the notion of 
linear space". It combines what is most essential in many fields of 

geometry, physics, theory of equations, etc Like most mathematical 
lu.eas0 once we have it, it is difficult to understand why the notion ’ 
being so simple, was not discovered earlier., With true simplicity ’ ■
comes an illusory feeling of ’’obviousness

.. ■ ■ /
The- notion of linear space comes directly from the operation of 

addition of numbers.. Addition is a process which obeys the following 
Th ws •

Ui) a + (b+-c) (a‘b) / co ("Associative" law.)
(Ag) af-b = b + a ("Gommutat ire" law. )

(A3) For each a, bt we can find a a such that “

a+c s b (Existence of inverses.)

Note that A, takes into account the existence of negative numbers- 
for example, if a 2 10, bn 4, then 0 r. -6.

In many parts of algebra, the statements make use only of symbols 
like our a, b, c, in the above, and a "plus" sign. Mathematicians have 
found it convenient to use this fact to advantage. Such statement: are 
organized around a system in which we pretend that we are dealing not 
with numbers, tut with general, or abstract "elements". We assume sim
ply that our '’elements" obey the three laws Ai o 3 and do not 'necessar
ily obey any particular others. This mental t*i§t results in greater 
generality and simplicity of statement in mathematics. It has blossom- 
eci out into abstract algebra, a program which consistently carries out 
this new "method

As examples of the wide range of applications of our ’’generalized 
addition", we. give the following:

la Dlsrlaaements of Euclidean space.

iat P be a point in space. Consider various displacements of this 
point., Label a displacement with a single letter. For example, a 
could stand for a displacement three inches upward, b a displace
4 inches to the right, etc. We oan define addition of these letters, 

or displacements. Let a7 b be two displace- 
meats-. Then "a4-b" is defined as the total

. • displacement resu 11ing Trom first performing
, / '^‘^3. ^6 displacement b, then performing the dis-
7 ? ‘ placements (bee”" figure 1.) It is readily

seen that this "addition" of displacements 
obeys Ai and.Ag, How about A3? Well, first 
note that for every displacement b, there is 

Figo 1 another, which we might note as "-b", which
......  is the opposite displacement, 1. a., the dis-

convenient to consider "no displacement at al?." itself as a displace-



meat, labeled "i", the "zero displacement". Then the displacements 
b‘, -b hare the property that b+(*b| Sk,-. Further, given two dis
placements a, b , we take, c r, b (-a), (which is usually written for 
convenience simply "b - a"). Then a-f b " b. Thus A3 is satisfied.

It should be noted that when we write. equations like "a , c 3 b" 
we are npt talking about the position or positions of the point p, but 
about the interrelations of certain displacements of P. Thus we have 
almost .forgotten $he original subject -- J — and are interested 
only in pertain operations on ito ("Displacements" such as we have 
been discussing are called "vectors" in physical literature. This is 
perhaps due to an unwarranted tendency to make the abstract concrete.)

2. Addit ion of Func tipns ‘

Consider functions, y-® f(x), y s g(x), etc,, x and y being real 
variables. Given two functions f, g, we can form a new function h, by 
addition: h(x) a f(x) - g(x)<> we then write "h f >g" to show the 
relation between the functions. This affair is nicely pictured by a 
graph,. which pictures a function as a curve. If f and g are plotted 
on a graphf then the curve representing h is found by adding the 

heights of f and g at each point.
, iw .4 (See Figure 2). Addition of functions
Na ' * S'* **J* ' is seen to obey Ax Ag, and also Aa

, Km . _ ■ The reader might remark at this point,
: p’><'...... "Of course, we know immediately that

this ’addition5 of functions will obey 
£___all the rules of addition of numbers,

because it consists simply of adding the 
, Fig. 2, numerical values of the functions." in

this course of reasoning, the reader 
would be dead wrong. To convince himself, he should try multiplying . 
functions. In the latter case, the equation a c » b, in the given 
functions a, b, cannot always be solved for the unknown function o.»

Let (f,g) be a pair of ftmctions. Mien we say that "f equals g" 
(in symbols, "f ® g")9 we mean that ,f(x) « g(x) for all values of x. 
The "zero function" j; is defined as the function z(x) « 0 for all 
values of x. It hae“the property that f|i £ f for all functions f. 
It is indeed the only function that has this property. If f is a 
function then there is another, written "-f", which is simply the 
function taking values numerically negative of those of f(x). It has 
the property that ft(-f) S The equation f+h 5 g{ in th® given 
functions f, g, and the unknown function h, has the solution 
h s g>(-^f), i. htg-f.

, Enough for our two examples. They are sufficient to show the
variety of interpretations that can be put upon the laws Aj 2 3C 
Being convinced of their power, we are let . to talk about "additive 

» groups", which by definition are simply any set of elements a, bc c, 
etc., together with an operation •’4-", which satisfies Aj 2.3° 
operation in any "additive group" can be written "4. " without fear 
of canfusion with numt''»rs.

Let S be an additive group. The equation a b e a, a belgg 
given, b an unknown, has a solution in b, since it is a special case 
of Ag/” Denote one solution by bx, so that bx is a definite element 
and satisfies a bx - a.- This element bx has a deeper property than



t have suspected.. For let c be any given alanfont„ j— 
by Ag, there exists a £ suv . Then bi; c
(bl -a) : d sai-4 8 c<, Thus the element biis a solut ion for ail 
equations as c h s 0, for various values of oJ an element le 
Sailed a "aero** element, and will hereafter be denoted "s". ve 
demonstrated that there exists an element a satisfying a i s a for 
all a. . ■ ■ ■ / •

Does an additive group have more than one serof Does abb s a • 
have any other solution besides the solution b • bi which we '

Well, suppose b w bg- is a solution, so that a 4 bp s a.
Then by our previous reasoning, bg Is a sero element, Kg? / « 0
far all T«e used only the property.of bj in the ' is .v.;
a solution of the equation; thus the conclusions reach ad Apply to any 
solution.) In particular, thia equation must Mold for 0 “ bl. /Thus 
^1 bg s bii But- bi was al » .•: . .; '. ■ a’bg?-'

-s bi « bi~?bg i :■ bg| Ke*,-bi; * bg» Therefore ths ire *18
one and only one aero., and both our quest ions are a

4Iow about negatives, Given.: an element a, the 8 a-a b <sj 
has, by Ag? at least one aolutiohin b» Cail it ap. Then a -a’ a 
Is there more than one solution? .iell let a a" 3 a, sp that a’’ is 
another (possibly the same) solution Consider the expression 
a-4- a’. • a”. .. B; ;g the first two terns, w» :-have •

J * a* < .1' ; r a’) *. a" # 2 > a” s a’ • But by
the first and third terms, we have a t a’ v a" 3 

a» t (a ♦ a”) 3 a’ f 2 « a’. Thus tf ” aw, so that the solution 
of ab ■ a is unique, For each element a, this uniouely resulting 

■ ... . . . . ■ .. ; i- .

a f-a) s z. " ■ • — • • ... . - *• . .

Having d ted the existence of negatives, we turn to the
entirely general e- s a ;-o ® b, in the unknown 0. One solution 

bff-ah for
a v |b V- (-at? r- ja i b a s4-.b fc 

rurther, is the unique solution, fbr if a +-og n bt so that 
02 is a solution (possibly the same) than, by adding -a to \ 
member a a have ‘

■ ■ t a , •.i -a) rb,
, "i.ei z+-Cg s {-a) + b, , ... ■ - .

or eg 3 b (-a) o ■ ■ ■ ■ '

In an additive group an expression like a4- a -i-a can be abbr 
In general,, if n is ah integer positive, negative, or zer 

. be appropriate! d, for n positive, "na" is defined a
.... I-a t ken to h terms, For n o 0, ”0a” Is defined to 

For n negative ”na” is defined to be •(•n)a. Under this deflnit 
"mult i pl 1 oat ion” of the elambnts of the group by integers, we se 

m t m s (a t m) a, 
n(ma) fi (nm)a.

In order to discuss linear subspaces, it is necessary first to 
discuss the notion of " sub group”. Let S be an additive group, as 
was discussed above. Let T be a set made up of elements of S but 
not necessarily containing all of the elements of So (T is then sa 
to be a ”8ubset” of S.) If a, b are two elements ’.n T, then, a for

■' ■ ’■ f- re S, t b denotes an ' r •■. ... ' n-:. >.

' - ' < ? . • -•



AT I3SUE

was to be longer, but space does not psrmit. Whereas each 
stances e (re

■3ed by the determinant does not allow this for five—points ox* more* 
Does thia have anything to do with the fact that the human beast 
evolv h five fit no more? And if so, what would be the

■al number of digits for a 4-dimensional or n-dimensional being? . .

JIUEAH oi-ACEb (concluded from po 14) .

■ for one thing, a subset T of a& addit roup S is said to be- 
’’closed” under the group operation , for each a and b In T 
a-^b is also in T >

Example: In the set 3 of all displacements of a point S in 
space, consider the subset T of thos. : . ■ .11 confined to
a line — that is,.displacements to right and left, or upwards and 
downwards,-or confined to any other direction, Such a subget T-will 
be closed under the addition of displacements.. Again, let T be all 

)se displacements confined to a single plane, that is, u. 
it, and left, but not forward or backward, etc. Then again T is

In the set S of all functions f(x), consider the subset T of 
all polynomials, Since the sum of two polynomials is again a noly-

1, T is closed^ Likewise, the subset T of all c ous' 
functions, or differentiable functions,, etc.

A subset T o 
a subgroup of the

-tive group lab is closed is called

from pe 11)

■ I
paradox of Epimenides, t 
It was in order to obvia 
’’true - falsa - true - f

e Cretan
anomalyL
3 A ,

y ouote th a
. ' rs.

•, 186. t]

as co wnether it 1? concerned
■. things, cl .. res of cl as 
3i ’ s ”-1rueto re 1 d iff sren 
abstraction is a similar a 
hierarchy does not neoessa 
because the two levels may 
substantially ex post facto 1 

implies the absurliTy 57
-dity of A does npt

sroaci

’V-‘
” that Bert 

■ ?": ' . .. ■
s of th?

■ I ■ q . ... . nd
or representing differ 

. . ' . .
ply a ’’yrjof

related in such 
the 

. •

' ■ ■ ■■■ - . 
■ ; xfcsa&ll in-

■ It ■
■OSes of class 
-? on. Korz; . 

■ let si£ of 
1 cf the

ifferent level, 
■ ■ ' '. me ii

As Brouwer explains, 
of A, but the absurdity of

-.her words., to indulge in a bit oi rrvepBion ourselves, it
.t ion or meta

so long as we do not justify that perversi■.. • ; ^jole-
s-ile superposition of ti«d arguments whinli gave that theory birth?.

is not Ag, especially vl e. they represent atoms and attitudes.

As ths sailor said on shore leave, t ix0 8 3H10 o
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