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EDITORIAL

. The response to tha first issue of The FPantopologist was
gratifying, to say the least To paraphrase a story-title by
Stephen Vincent Binet "fverybody was very nice " -

About that first issue cover ---
- ™
A Mosbius strip is made by twisting a gtrip of paper a half
turn about its long axie and joining the ends. This strip has
the curious property of havinz only one gide, a fact which ean ©s
proved by tracing it lengthwise with a pensil. Try cutting 1t
in two lengkhwise. Now try it again. and 8o on, ad infinitum.

\
Now supposs the strip had been a triangular prism, which 18&
made of rubber. Joining the two enés produces s closed. doughnut '
with triangular crogs-section. . This figure has three sidss, but
when twisted one-third or two-thirds of a turn it has only oné,
side. 2 full twist gives three- sides again. sequence 3 1 1 3.
f A4 similar approachk for square, pentagonal, hexagonal, ebcl
prisms generates the systematic array of numbers shown on the first
fskue cover. All rows, columns, OY diagonas which contain ‘prs
migherz contain o othe_ numbers. except ones. The array the refore
hat some of the properties of the old Eratosthenas sievs for prime
nbibers. Mathematically inelined readers may wish to refer %o
"Ph o Moebius Strip and the Sieve of Bratosthenes” in the May, 1948
igsve of "Amorican Mathematical Monthly® for further details,
: : §
/ ie muke uno promises about the next issue of "The Pamiopdblozis:
Pere may not be another ons, or 1f there is. it will prebauiy Ue
naxt Fall. OSpring and summer are not open seasons for fanfire &t
cur nouss ., what witiz “green thumb™ infeection (gardening. inat A
the house to be painied, G a‘gﬁpgsbpifhndvone othsr «nldly '
materiszlicttcrdomestic obligathﬂnb;ﬁifﬁﬁfggll,~r s Wedy aan de
pnly so muchl - : A T T e 3 A
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EDITORIAL
The response to thae first issuas of The Pantopologist was
gratifying, to say the least. To paraphrass a story-titls oy
Stephen Vincent Binet "fverybody was very nice.”

About that first issue cover ---
28 :
A Moebius strip is made by btwisting a gtrip of paper a half
turn about its long axis and joining the emnds. This strip has
/' thna curious pronerty of having only one side, a fact which can pe
4 rroved by tracing 1t lengthwise with a pepsil. Try cutting it
ir two lengbhwise. How try it asgaln. ipd sSo om, ad - infinitum.

Sow suppose ths strip had baen a triangular prism, which is
made of rubber. dJoining ths tWo onds produces a closed denshnat |
witk triangular cross-ssction. » This figure has thres sildss, vut
whan twisted one-third or two-thirds of a turn it has only on=a
gids. ' 4 full twist gives three. sides again. ' sequence 3 1 1 3.

+/ A similar approack for sSquare, pentagonal, hexagonal, etc.
priems gensrates tha gystematic array of numbers shown on the first
istua cover. All rows, columns,; OT diagonals which contain\prfme
mitbers contain no Othe. numbers except ones. The array therefors
hat scme of the propertiss of the old Eratosthenes sieve for prime
mombers. Mathematieally inclined readers may yish to refer to

"k g Moebins Strip and the Sieve of Eratosthenes” in the May, 1948
igsne of "Amorican Mathematical Monthly" for further details: |

/ We mers 1o promlses about the next issue of "The Fantopdlogist
THere may not be anotlier ons, or 1f there is, it will probably be
next k¥all. Spring and Summer are not open seasons for fanfare at
our house, what with "green thumb" infection (gardening, that is),
ths nouse to be painted, and a fhousand-and-ong other co0ldly
materizilstic domestic otligations, After all -- & body can 4o
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wILDW00D
by
H., D. MCADAMS

You are not always aware of the steel in your heart and in your
nervous system and in your dealings with men. It is a faot which
you ignore compMately as you strive in frantic eagerness to closs
that Martian dea) for Plexigon securities, or to swing that merger
with Venusian Limited., or to commer more than your abare of inter-
stellar commerce. .After all, that.'s your jodb It leaves 1ittle
time for poetic yearning. .

But sometimes, as you watch a beetle car scuttle hurriedly down
the rollans, Gr gage covetously at a sleek steel rocket in its in-
sistent leap skyward . you are suddenly conscious of the steel, and
it bothers you a bit. You have an insane desire to live,6 to escape
from this staerile, mechanical world and its space-warped sense of
values, to fulfill a destiny that somehow beckons to you from some-
where in the depths of your 8oul. -

Perhaps you have never felt 1t , that 0all! It comes in spring
like a revelation of faith, in summer like a 600l hand on a fevsred
brow. In autumn. it caresses your soul with melancholy gladness,
and ir winter.it makes your peace with whatever gods may be.

And somehow you must answer that call, for it. comes from within
you, and from far-away places, JSomewhaere away from the space-port
and the rollane, and the thousand-and-one other symbols of transient
things, you have a rendesvous with hills, and streams, and skies.

That pilgrimage i3 an erdlass adventure. A8 you twist your tor-
tuous way among blackberry briars and heige, or through a grove of

wild crab-apples, angry talons take their toll on face and hands. and .-“ﬂ

ankles. Grapevines, honeysuckle, and woodbine make a potential
gallowe of every tree, and poison dvy occasionally raises its trefoil

thre~t in jealous compelivions

As you descend a verticasl hillside, your pony‘'s hind legs
suddenly seem to be severed at their joint3 as he 8lips on a loose
gtone and sends it clattering into the valley below. But hsa merely
grunts annoyance at the troublecome pebhble, and you hear his 1lips
pop a8 he misses a bit of msllein whicgh he would politely reiuse
at any other time . .

C? course the pony i8 not necessary,6 not for tramsportation at
least’ An anti-grav balt would be far more efficient. But, after
all, you can not oonfide in an anti-grav belt. With Billy. 1t ia
different. You have somethingz in common. You are both slaves to: the
same prrrose. Perhaps, you remind yourself, that is why the Marfiian
vlaseth-bear, lowable cresturs that.he is, hasg not been adble td re-

place the dog in Man's affection, not even In a thousand ysars.

Safe at the boettzm, you survef-an expanse of lush bluégrass wh ich

. 48 terminated only by more hills beyond. For a moment you seem abount
. to be ravaging somethingz sacred, but omce you go swishing through the
"stuff, nearly up %o Billy‘s kmess, you forget your sin., Your path is

ewallowed up dshind you, and mo ome will know your folly.
' ; “S= -
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winter.it

Wildwood {cont. from nage 3.)

Tiase aad distance are orf 1ittls conscern in this Loundless unive:
Hours or eons pass as you ride ths strange waves 0f nothingness toward
the western sun. But suddenly a frog plope into something liquid scme-
whera. and Billy asks for more rain as he drops his head, and, 8taxnd-
in® .ront feet in the weotsr, lumurioucl, .. freshes himself beneath a
Yarge alii overke zing atream,

Tre irame of 1ife which unfolde beforse you is a fur cry from She
Life of stee’ whioch you kncw. And yet, thare is a certain similarity
wnicik you woulid rather not admibe

Piny "craw-daddies," caught in a ruthless attack on an earth-
worm, scurry away like so many scared childraen caught stealing Jjam.
sand, in spite of yourself, you see the space-port and the. impatient
rockats, and the Plexigon Exchange.

Listle orawling things 1like sowbugs under ¢ld boards sesm to
dymboliza the level of Man‘'s cultural development.

And mud-puppies, those bdblack little salamanders with squat 1ittle
legs and fat 1little jaws, could well be real puppies after all |if
they were not 8o reminiscent of Martian usurers.

As ycu lie in the saade of that great overhanging elm, you lcok
above and bslow, but can perceive no essential differsnce. You are
amonz the clouds either way, The vast blue above recedes and expnnds
until it seems to be 80 all abont you that you must find a bush, ora
trae, or something to tie down to.

Perhaps8 you choose Billy for your anchor as he munches the lue-
cious bluegrass, and as you watch those 1ittle pits above hig syes
alternately bulge and sink. Or it may be a red lizard, six feet sbovs
you on the perpendicular hillside, staring at you from his snappy,
bewéldered eyes for a moment b&fore he disappeses8. Again, 1t may be
the first crow returning to tns rookery, and you may dbreak the £pell
long enough to mimic his expressive night cry, Juet to see 1f you can
“bring him over." '

Finally, as the shadows leugithen, the little stars pesp oul one
by one, and the moon fulfills a long belatsd prophecy. The stream
tefore you becomss a dancing flux of molten gold set with tiny,
dancing jewels. A weird glow steals down the hilleside, playing
with shadows among the brambles and thickets, silhouetting many
things, revealing few. : :

You rise to go now. You walk toward Billy and he looks at you,
blinking his soulful eyes in the moonlight, the steam from his sides
rising visibly into the night air. And suddenly you realize, for .
the first time perhaps, what Shakespemmre meant abovt parting and
sweet Eorrow. For long before you wiszed it, you are on the rcllane
the symbol of trsnsient .things.

Fat perhape it is I, after all, not you, who do these things-
Farhare you are not conscious of the cteel in your heart and in your
nervous fy&tem After ull, why should you be?

?o» vou are human. while I am only a robot. A FXW COPIZS OF
FANTOPOLOG IST #1
TdE ERD STILL AVAILABLE

10¢ PER COPY.
i~ 3 5
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LIEN MINT
by

BE. 1., Mchidams

_ In its andless attempt to escans ®"rom a humdrum terran sxistence,
science fiction has progressed avidly from ths extra-rlanetary to . ths
aztra-stellar %o the extra-gslactic freomes of refarence., Yet, in spite
5£ the "alien-ness™ of its settings, its charactsers all too oftsn might
have lived in Centerville, U.3.a., Judging from the strictly human
flavor of their ewotions and waye of thinking.

spage, t00," has remained pretty much its time-honored cself as-
gsomeihing throngh whieh rocket ships must pass in order to zet from
hgre to there. Though sclence fiction has created new plansts, new
Solar systems, apd new universes, it hge pulled up sharply st the point
at which it might hsve taken its boldest step .-- nemely, into the realm
of the extra-spatial.

The corcurrerce of these two limitations upon the most imaginative
of all literary outlets is too striking to be coincidental. In %the
hesitancy oi science fiction to strike out boldly into these areas of
the unknown, there seems to be a tacit admission that the mind has
reached the end of its tether. Maced with the task of conceiving the
inconceivabls and of feeling that which is not subject to feeling,6 the
hunan mind finds itself in the dilemma of being s-+ POt human:

ocience fiction needs not hide its chagrin at being in the position
of the snake which attempted to swallow itself; it needs only to know
that'the feat can be accomplished. There is. in mathematics, a figure
known a8 the ein bottle, which has neither inside nor outside in the
usual sense. This bottle may be thought of 4in our imagination at
least , as the snake who made good. In like manner it may be within the
province of the human mind to conceive of a way of thinking alien to
itself. and to reject the term "inconcsivable” altogether. For in the
very act of calling a thing "inconceivable” we have conceived of
it alre.’ldyo

“hen asked how he happened to discover the principle of relativity,
Singtein 15 sald to have remarked that he merely challenged a postulate,
such challenging of accepted ideas is the science fiction writer’'s
"open sssame"” to an alien world., By rejecting the kmown he may acquire
an intimate knowledge of the unknown.

‘mveryone iz famlliar with the individual who insists upon giving
directicns to a certain house by an exhaustive deseription .of the one
rext te it, that description being followed by the inevitable "not
that cre, the next one." In like manner, the "inconeceivable” may be
dicnosed of by deseribing not so much what it is. as what it 3is not.
Humar lozic 1is a logiec of opnosités, and it is 6his principle of
negation, or contradiction, woich sffords-at least an . intuitive grasp
¢T 1deas too alien to bs put explicitly into words.

Pre failure of science flotion to proviie a new conoept of Spacs,
and 8%t bns @8ame time (o develon a truly "alien" way of thinking. lies
in tne facti tnab spatial relationship3 are %antsmount to any logical
cisguseior of Mature. - In other words thouztt itself 4s peculiarly
gpatiz). In order tr uznderstand this concscoion, however, we wust con-
Sider Zpmes in ils ns mut len) zatb: than in its physical Beunle-

R L . .
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- The physical concapt of space 18 insecarabls :AL the concevpt
¢z msbter. The mathsmatical coucent, oa the other & &, ie vefresh-
ingly devoid 0f all such 1rreve1unt fdetions, The manhemotician be -
vins wish an aggregate of undefinocé slements an? nrocseds ’o develop

from one or more'simple postulaies, & caritein strusture of those
elsmenten This structure he ¢allys = "space"” ana there ars as Lany
"zpaces" ag there ars ganerating aggregates and postulates

The mathematician is not in the least concermed with whether or
not a given spece 20 generated conforms with anything in his sensual
axperience' he is concerned only with whether it is logicslly cons.
tent, Needless to say, by far the greater number of such spaces are
oortradictions of Nature as we ordinarily think of i1t. O(Obvicusly,
theni the science filctiom writer may look to the mathemanlcian and
hg wWlS6,

In any considerstion of spatial concepts, number necessarily
assumes an important rols. In the terran system, for exampls, the
number two holds, ir many ways, a unique position. By virtue of a
principle krown as duality, mathemat ical concepts often occur in
paire. and theorems concerning one are applicabls to the other by
the simpls oxpedient of interchanging the terms Por example, two
points determine a line, and two lines determine a point. In other
wordis, the terms "point" and "line" are duals which may be inter-
changed without affecting the truth of the statement.

Just how deseply this principle has its roots in our culture is
difficult to ascertain. Dualism, in its philosophical aspects, has
been pondered for centuries, and 1its relatiom to the mathematical
princinle is implicit, if not explicit. In modern physics the Uncer-
tainty Principle smacks of a similar tincture, and a different
statistical treatment is recuired for systems containing an aven
number than for those containing an 0dd number of fundamental
particles.

Human logic, too, it must be remembered, is peculiarly two-
valued, and remains so in spite 0f the innovations of non-sristo-
telian logic. Modern multi-valued systems have found it necessary
to introduce a "™me ta-language", which obgys the same o0ld "true-
false" restriction, regardless of the nature of the "object lanzuage.”

4 fictional escape from the "tyranny of two" therefore con-
stitutes a real challenge to the science fiction writer. How can
it be done?

A number of dualisms in our culture have developed with a greater
smphagis upon one member of the dual than upon the other. By indul-
ging "tne other half" of such duals. in much the Ssame manner that we
indulge a left-handed child, we may re-locate the emphasis in such a
way as btu produce substantially "alien" cultures.

Fumbers themselves, for example, may be classified as real or
imaginary, rational or irrational. algebraic or transcendental,
finite or transfinite. The terms themssalves, in their metaphorical
implications. are suggestive enough, but the ideas beneath these
semantic garments have all the provocativesess of a burlesaue gueexn,
In 4lisn systems of mathematics the imaginaries, the irrationals,
the transcendentals, and the trangfinites may te as femilior und
narnageable as 1, 2, 3.

B ——



K ALIEN MTHD (oont. from } .

In the figld of geometsy, to take a2 second anilisr éxampla, &
cartair dualism is impliz¢ batween metriec and topolocical reiastionsk s.
Motric geometry is the geometry of measurement, and is concerned with
such problems as the length of lines and the siges of angles. Topology,
on the other hand 18 the geomstry of position, and is concerned only
with those properties of geometrical figures which are independent of

measuremsent,

A circle drewn on a sheet of rubber loses its metric properties when
the sheet is stretched, but retaing its topolegical properties., Although
the circumference of the circle 1s changed the order or arrangement of
the points on the distorted curve is not. . addition, the ocurve will
continue to divide its plane into two parte, sn inside and an outside,
reg=zrdless of the extent to which it is stretched.

Topological relationships are not as trivial as the above examplse
2ay imply, and abpund all about us, from the design of a three-way
electric switch to the chemical phase rule. Yet terran science, for
the most part, has been based upon measurement, a 13 Carteslian analyti-
cal seometry, ®#ather than upon topology, and has treated with only
casual annoyance the topolozical problems which have been thrust upon
it by an insistent universe:

How different might our culture have been had the situation been
reversed! Such terms as "measurement" and "distance", if not completely
unintelligible, might be understood only by the abstract mathemat icians.,
wualitative, or topological, relationships might be emphasized at the
expense of gquanvitative, or metric relationships, and "qualitum physies"
might well replace quantum physics.

A second means of terminating the dualistic dynasty is to reject it
completely. i/hat would a world be like if it had only a sinzle -valued
truth system® #hy must there be a true and a false for every situation?
#hy, indesd, must there be a "why?" In a world of such logic, if we may
call i1t that, ‘there would be no cause and effect relat lonshios: events
wonld be substantially "uncaused." This is getting close to the alien
=0al of ths "inconceivable", dbut is perhaps not too bold in view of car-
%ain recent .revisions in the whole subject of causation.

It 18 obvious that the challenging of such philosophical concepts is
concerned with extremely nrimitive ideas. These ideas striks .deep into
tke roots of human nature and very often have their origin somewhere in
the 3awn of civilization.

The fact that plants reproduce from seed is crmsidered the greatest
of the "seven wonders" of discovery and invention, To most of us it has
never occurred that this zerm of agricultural economy needed to be dis-
covered. Yet this 1is only one of a number of similar instances in our
racial heritage.

when, for example, did Man learn to distinpguish between himself and
bis environment? The first mar to have fselt this consciousness of sel?f
ir a sense discovered life.

There 1is, however, a sequel to this discovery, which is no less
important, How long may Man have lived. noting gereration after gensr-
ation rise and fall, before associating this fact with the inmevitability
of death? How d1fferemt %oulu his world be if nhe had not made this dais-
covery? PFor with .t camy Man’s recognition of the moral values of life.
a8 well :3 nl: mad craving for immortality.

=5age "n



[HE ALISN MIND (continued from p. 7)

Ww.at of the man who discovered Death? His story mighc well
ce told!

Aesthetics, no 1=38- than logic, is subjesct to a spatial structure
if we bear in mind that ' "space” is to be interpreted in its strietly
mathemat ical sense This faet is implied by the importance of rhythm
and symmetry in human emotions, as wel_ as by the definite relationships
which prevaill among the various senses. :

Non-living matter is, for the most part, crystalline. By definition
the word "erystalline" implies an orderly and periodic arrangement of
atoms, and a relatively high degree of symmetry. Non-1living matter, an
the other hand, seems to be "erystalline" by a somewhat different defin-
ition. 1Its atoms are arranged in an orderly way but in a way whieh is
strictly non-periodic. This contrast between Man and his environmsn
may well be the basis of his aesthetic sense. -

Let us supnose now, in keeping with our spirit of contradiction,
that "alien" races exist who are physically periodic but whose envir-
onment is non-periodic. ihat strange emoiions would a Terran exper-
fsnce upon bsing exposed to such an aperiodic culture? 4spartment house
tenants have been known to lose an entire night's sleep waiting for a
second shoe to drop, and in at least one instance a famcus musician
attempted suicide in an effort to escape from the mental persistence of
a well-tuned "A".,

An abnormality in the relationships asmong the var~ious senses is
familiar to psychologists under the name of synaesthesia. Sights,
sounds, and smells become confused in such a way a8 to ‘produce "shrill™
colors, "loud" odors, "eolorful" language., and musical "taste." The
realization that such expressions are something more than metaphorical
makes the challenging of the terran structure of senmsation somewhat more
reasonable, In addition, as Voltaire suggests in his "Micromegas", it
is not unreasonable to believe that "alien" beings may poscess senses
enitirely umnk..own to the Terran.

Some may object that an approach to "alien-ness" via the ccntra-
diction of "reality" is "nonsense." Not only ars there destructivs
Semantic arguments against such a circuler statement . but powerful
psychological onga as well, For it is only the conscious mind which
ingists or sanity. Dreams, for exampls, those bits of driftwood from
tha sea 0of subconsciousress, never seem to "make ssnse.”

Why should the human mind deliberately supprsss part of the
knowledrge which it receives through the senses? Why should such a
chasm exist between the conscious and the cubeconscious? Lnparently,
if we are to believe in evolution, this adapntation dsveloped becanuse
it had survival value; its presence in some way was « boon to Man’s
existence.

In view of the welter of confused sense impressions which con-
stantly assail his consciousness, Man may have a very real nced for a
“Cengsor" to sort the grain from the chaff. The more dscply ecis=nce
delves into the mysteries of our existence, the more inconsistencies
it unemrths. In fact, the principle of anomaly has be=n proposed as
a universal law no less rigid than the law of gravitation. By sup-
sresging a certain amount of knowlsdge., therefore,| the mind may be
iring 1ts noble test to save itself from frustration., Tn 2 more mater-

:nl way, the Censor may be protecting Man {rom ol f{-c ne
depriving him of intimate facts whieh migh
G0 ENOW. . ~Tags 8.

ey -



e ALIEN MIND {(cont., from p. 8/

A being lacking in such subconscious inhibitions would ve au alian
beine indeed ! ihat demoniacsal machines of science might such «n alien
prodnce? Wwhat drrational systems of logic would :ontrol his bshavior?
And, in view of the subconscious intsrpretatiocas of tase purrealiste,
what wild orgies of artistic creat ion would 3Irace his art museunms,

nis libraries. and his concert halis?

The scisnce fiction writer, in his own way, attempts to solve these
problems. In his effort to oreate an alien l2ing, he becomes, in a 8ssnse
an alien himself, Por a while at least 6 he is the irrational and .hs
transcendental, the mentally "{neconecaivable", Lhe *opologically different
Though not necessarily a Hamlet K he very literally has a "method in his
madness. " ; .

In order to abbreviate what migiat otherwise be an axhaustive des:-
cription, however, tlre science fiction writer's own pet device of neg-
ation is perhaps most effective. For, whatever else may be said of him,
the sclence fiction writer who aspires to alien status is not a "yes-
"yes-man. "

He says "No" to everything:

o skook ik ook ook o ok ok ok ok Ko ok R ok Xk ok koK

KANT (A SONNET) by R. Flavie Carson

God is a logical necessity

If we sre to have any wholesome view

0f all the universe, and to eschew

The case against all rationality;-

Such worlds as we have knowledge of are planned
Beyond all scope of mankind's intellect,

This earth of ours although a tiny speck,

Ts still held vital in the Master’s hand.

Thus reasoned Kant and Kant was one to know--

A pedant of the philosophic school,

He knew astronomy and lecgic®s rule.

ArA how men‘t minds sought to expand and grow;

Yes, Kant was one who surely thought things through,
But just how much of Kant did Kant think true?

w oo ok ok 3K KKk K ok ok Kok ok Kk Kok ok Kk X%

THE SEEKERS by Jim Leary

Froz fur out of the night come fingers

Blark fingers probing for my 8soul.

T recoil, and am sSafs ..o

But 1f I should rest.

If sleep should cross the pathways of my mind
The fingers would search, and search, and find.
I hear their rasping in some -far space;

Fear rules my stomach

Pear -- for I grow tired

And the hands of darkne®s come closer:

i Edkk b doh ool kok ok kok kKoK ko Kk
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HYPERSPACE IS INZVIDARITS
(4 discussion of sbstract metrics)
by Ho To‘ l{c.xdams

Because it sServes as8 such a ready means of escape from the "Here
and Now", space of higher dimensions exarfs a powsrful influence upon
the destiny of science~Iiction. Prom certain vslid mathematical an-
alogies, however, such as Ho G. Wells employed in "Ihe T'ime ‘Machine",
the term "dimension" hss becoms S0 semantically perverted as to be
searcely recognizabls in its true sense. A return to "fundamentalism”
in extra~-dimens ional fantasy would no doubt pay dividemds in more
lozical plots snd greater realism., - At the same time, the effort ex-
pended in producing litersture in conformance with mathematical prin-
ciples might uncover possibilities for science fiction which have
scarcely been touched upon, snd might eventually free 1t from its
prasent shackles of materislism. Abstract geometry, by.completely
generalizing such concepta as "space” and "dimension", and by em-
phasizing the purely intellectual basis of such terms, constitutes a
powerful tool for this purpose.

To the abstract matnemat ician, sSpace is a completely undeiined
term in that he has no pre-conceived notions as to its propsrtiec.,
Instead, "space" is what his logic makes it: it is the entity which
develops as a loglical consequence of his originwml assumptions, These
assumptions, be it understood, are in no way related to material real-
ity, execept possibly by coincidence; consequently the abstract imathe-
matician accomplishes in one fell swoop what the sclence fictionist
#trives for in nibbles -- namely, complete fraedom from his sense
impressions.,

This does not mean that the assumptions of the mathematiciasn are
more snactacular than those of the fiction writer. In fact, the re-
verse is true, for the whole super-structure of both Eueclidean ~nd
pon-£uclidean geomeétry in any number of dimensions may be developwa
from assumptions which it would be more unreasonable to refuse than
to accept. .

when the mathematician comes up with something whiech he calls the
fourth dimsension, therefore, he does not attempt to "prove" its exis-
tence by means of materialistic analogies, becanse he doss not need %o.
In fact, he would probably be inclined to say that the "fourth dimen-
sion"” certainly doss not exist, if by "existence" is meant its identi-
fication with ¢artain material attributes, On the other hand, if its
ezistence 1is interpreted as its intellectual contemplation, which sfter
all is perhaps the only true definition of existence, then the fourth
dimension, and all the other fairyland entities of mathematics, is a
foregone conclusion., Higher dimensions exist conceptually, not
perceptusally. .

The abstract mathematician deals with completely undefined terms
and then develops the relationships- among those elements. He begins
for exzample, by assuming that there exists st least one such element,
called a point, certainly not an unreasonable assumption. If one such
podnt exists, then thers may or may. not be another such poing If he
assumes the lattar, them his logical development dies stillbom for
want of sourage; thersfors, for the sake of mental exercise, if noihiug
8lse, hs prefers to assume the former By S0 ‘oing ne wrodees him-

se}f with the minimum number of elements nece sary tc defime 'a ¥azlation-
8hip; this velsiioanchip between the two aif.::t 1711

"'lO° | :M L



+r

237ACE (cont., from p. 10)

distence, which he defines as a one-dimensional relationship becau..
aan De characterized by a single measuremsnt. How this measure-

ment is made, however, is purely arbitrary, and defining it will cfe-

fine the entire ™metric" of the "space" which will eventually evolve.

In Euclidear one-d imensional space ‘the distance pq has the
property that
pa s p -4

but 4t is to be understood that by changing this property appropriastsly
we may deTine the metrics of various non .uclidean sSpacées, such as
Alemannian space, Lobachevskian space, Hilbert space. or what have you.
Again, whether the given definition g¢onforms to pur notion of the
lebensraum, the "life space”, is a matter of no comcern.

Iet us now invesatigate the one~-dimensional "space" which the ab-
stract mathematician creates by way of bis simple assumptions regard-
irg two points and the distance relationship between them. If we con-
sider a third point r, and its distances pr and qr from p and q .
respectively, ws see tha t only one of thece distances may be assigned
arbitrarily, for this h~ving been done, the other distance is auto-
matically determined mlso. This restriction upon the distances between
all poesible pairs of points is expressed alzebraically by the relation-
ship .

pPq 4 gqr = pr

and is a characteristic feature of our one-dimensional EHclidean metric.
In fact, 1f this condition is not satisfied, them the third point does
not lie in the one-dimensionsl "space"™ as defined and we must investi-
gate its relationship to the other two points by enlarging our concept
of "spsce" in euch a way as to include a "second" dimension.

If we lack the intellectual curiosity to take this "bold" step,
as we inavitable will when we come to the "fourth" dimemnsion, we nead
¢nly reflect that "distances" involve numbers, and that there is a
veritabl. in®initude of triples of numbers a. b, ¢ such that

8 4+ b does not equal c. For example, 3 <~ 4 % 5: therefore,6 why
should it not be possible for three d points to be so situated that
their respective distances by pairs are as 3:4:5% The answer is obvious.

The implication of the above reasoning is that the concept of
"dimension" i8 intimately associated with the concept of "number",
for inherent relationshipe among numbers have forced us to postulsate
a second dimension., Thus we reject the relationsnip

pC 9~ gqr zipr

which certainly does not aoccount for all possible triples of numbers.
in favor of the more general and more inclusive relationship

pa < aqr. = bpr.

Lhis expression, which constitutes the familiar requiresment that
the sum of two sides of a triangde exceed the third, is essentiasl to
all metric spaces, In contrast to the ore-dimensional requirement,
three déisfances may satisfy this latter relatidnship without any one
distarnce being usioualv determined by the other two., For example,
if pq = 3 ard qr = 4, chen pr ray n@suma any valu2 between 1 ani 4,
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where48 in l-dimensional space it would have Leen uniquely determined
ot the latter value (i.e. 7). The structure of this space is the refore
congiderably different from the structure of one-dimensional space, and
. the mathematician sttributes its greater degree of fresdom to what Le
calle, tor lack of a better term, the second dimension.,

That the theory of numbers forc:.. us to a consideration of spaces
of 3, 4, ... n dimsnsions may be readily demonstrated by pursuing the
sbove considerations for 4, 5, ceo B == 1 points, and the 6, 10, ...

#n (n -- ) aistances determined by them. For example, when we ©on-
sider the six distances determined by four vpoints in the Same plane,
we observe that only five of these-distances may.be determined ar-
bitrarily, for this-havéng been done, the sixth 1s uniquely defermined
also. DThis 1s a consequence of the. Heron formula for the area of a
triangle in terms of the length of ivs three sides.

There existe, however, an infinity of groups of six numbers which
do not f1fil1 the requirement 1aid down by the Beron formula, Con-
gequently, it should be possible to locate four points in such a way
that easch of the sgix distances may be varied independently of the
othar five. This may be accomplished. of course. by introducing a
third dimension, and by arranging the four points as &he vertices of
a tetrahedron. .

Ags we might well expaect, Lowever, the dilemma reappea>c when we
introduce the f£ifth point, 6 for the ten consequent distances between
pairs of points must satisfy a certain "five-point” condition. This
condition is expressed by the determinant shown on the cover pagse-

As before, however, we can gshow that there exists an infinitudse
of aggregates of ten pumbers which certainly do no not satisfy this
rfelation and again, as before, that this predicates an added dimen-
sion. flearly we are at ths gates of hyperspace, with key in hand, and
with no chcice but to enter. Unless we reject the whole concept of
number, we can not refuse such entry, for to do so would be logically
inconsistent. In other words, hyperspace is an inevitablie consequence
of our number system.

It may further be seen that our Euclidean metric is just as
"abstract” =8 any other, inasmuch as it may be arrived at by reasoning
from compls tely undefired ealement s.. Therefore we have no real richt
to prefer this mstric to any other -- e.g. the metric of Hilbert space -
- except that it seems to conform best to our sense impressions. It
has perceptual existence as well as conceptual existence. Perhaps,
however, 8sense impressions themselves may be regarded as undefined
slsments., If so, "abstract psychology" may be as possible as absbract
geometry, and the troe nature of perception and apperception may evolve
only as we understand the topological relationships of these concepts
as strictly undefined terms- :

Attempts to "prove" tha existence of hyperspace have been as
rumerous as they have been sterile. Symme tric entities guch as our
two hande, we have been told, can be superimposed by rotation through
a fourth dimension, Organic compounds exist in dextro- and laevo-
rotatory forms which are mirror images of each other. Supernatural
piianomena are poegible by means of an extra dimension. All of these
faots are interesting, but they do not "prove" the existenge of
hwizher dimensions in the sense that their authcrs intended The
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exigtence of higher ddmensions is a conceptual oneg only, and
mugh more rigorous proofs are available for this fact. as has besn
shown.

The miracles of fourth-dimension are ‘performed daily, hourly,
cont inually in our thought train. In four-dimensional space the con-
tents of an egg can he couuniued without breaking the shell and sur-
gieal operations can be performed without incisiorns. But is this any
more mirnculous than transporting ourselves, in our mind's eye, from
8 s0rdid desk in a Stuffy office to a hole-in-ore at the country ciub?
When we realize that on such occasione we never bother with such
trivia as the opening of doors, there is 1ittle doubt that our thought-
world, owr concéptual existence, is higher-d imensional.

Explanattons and consequencss of a theory of hyperspace fomm
the warp and woof of extra-dimensional fantasy It 18 a process by
which the conceptual existence of hicgher dimexsion3 are put into per-
ceptual ferms. Theoriss of hyperspace ani of abdstract spaces in
general, however, are sufficiatly fantastic in theip strictly
mathematical 8ense to praclude the necessity for daecoration. At the
same timé they nrbssess that logical rigor which 1e often 8o con-
Siastently lacking in extra-dimensional fantaey.
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BOOK REVIENS

Ihe Educa tion of T, C. biits, by L.i. Lieber, illua. by H. G. Liebsr.
Published by w.w. Norton & 8ompany. _

|
This book is for someene who is just beginning” be interasted in
abstract mathematies. However, the. "0ld-timar" will probably gat a
kick out of it, $o00.

The book is bound in red ang printed on good psper. It appesars
to be written in free verse, but the author statez that:

"This 18 not intended to be
free verce. _
writing each phrase on a separate line
facilAtates rapid reading
and everyone
is in a hurry
nowadays_"
~

T.C. Mits is The Celetrated Man In The Street, meaninz the reader,
You are taken on a short tour of the land of mathematice. The author
toucher on Analytic Geometry, Calculue, Non-Euclidean Geometry, the
Theory . * Helativity, and more. There 18 also an interesting thing
called "Ouv¥ Totem Pola."” It has five floors, and any inventior can
be traced throuzh all five (or so the author 8ays). On thas first
floor ar ‘' the present -day inventions and the neople who make them;
mass-production and that sort of thine. oOn the second floor, there
are the technicians who try to imorove om the gadgats., The third
floor brinegs the inventors therselves, vho asct on the lawe discovered
by fourth-floor mem, the "pure” scientists, of covrse, the scientists
would have a hard time without the help of the "pure”™ mathematicians
{top flocor). 1I'a 1ike to ses the mouse-trap traced to the fifth floor.
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