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EDITORIAL

In presenting %y
"Fantopologist"” we hope to
bring to the attention of
Fandom the latent and neg-
lected possibilities of
topology, or non-metric
geometry, for stimulating
creative thinking along
literary and philosophical
lines. We shall attempt
the impoesible of provid-
ing froth for the former
and meat for the latter in
guantities which we 8sin-
cerely hope will satiate
the appetites of both.

we invite articles,
fiction, and poetry par-
ticularly devoted to the
development of ideas new
to science fiction. e
believe there are several;
topology simply happens to
be one we know about.

- H. T. Moidams
: kditor
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THx INVISIBLE MARAUDUER
By H. To MoAdams

Grest had besn tha effort, but now even greatar
were the ragults. Aftsr ten years of unt iring study
and persistent dlimprovement ha had transconded the
realm of human sight and experiencs.

He was a psychical 1investigator, first of all,
Influenced by the Indian cult of theosovhy, he had
found that man real nnd unreal is composad of con-
stitubnts of sevan nlanes of sxistence. He had
worked through these planes one Jy. one -~ the
Physical, the astral, the Mental, and the Buddhie
-- and had now attained ths fifth, the realm of
Nirvana, His physicz2l baing seemed far, far behind.

This was a strange world, desolate and forsaken.
But beautiful -- extremely beautiful. 4 dassling
effusion of 1living iridescencs encircled his entire
being and pervaded his very soul. In the midst of
susch beauty with ohysical eyes he certainly would
have gone mad. 3ut to Nirvanic syes the sight was
highly commendable -~ beauty to its full capacity
and no more. io such csuper-etheric senses as were
his, even the scin%tillating opalescsunce of the as-
tral plane is cdull and disgusting, ani. sighta in
which the phycical body takes special delight sesm
muddy and loathosome.

Days, or rather yearsg, passed, eithsr Zorward
or backward, he kraw not zhich -- Efernity knows
no time. But he knew he loved this wonderful world,
though desert, hearsnly desert, it was. He loved
it for its beasuty, for its ecstatioc loneliness,
1ike the blue hage o0f an Indian Summer day, for
the emotional strain inducad by wandsring listlpssly
through its sea of loveliness and color. PFor
Beauty is to the emotions, what EKnowlsdge 1is to the
Intellect; in large quantities both are difficult,
but satisfying, and yet not full satisfaction.
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Driven only by an insane desire, as all theo-.
gophists ars driven, as they believe all things are
driven, he seemed ut.last to reach aan impassable
barrier, a point beyond which he could not go. A4n "
unseen force seemed to swerve him 1lightly aside and
to airect his fouotsteps elsewhere. UBut one who has
been fed upon success finds defeal aauseating. So
with renevied vigor and perseverance his super-
human strength found for him a new w..o.udo

The abode of =) irits!? He knew the place. He
oould not describe it, he could not namse it -- and
yet he knsew that he hsd dDeen here before. It was
nothing -- nothing u% an eternal place. It was
no. real -- he new it was not real.. But it waa here,
and here wus he, and here were the spirits of -
all men, Here were their Iears, their pains, their
sorrows, their hopes, their longings. He walked
Aness-like amonz them, the. resl among the mnreal,
Their f£ilmy transluccnce taunted him, snd he grew
to abhor them, individually and severally, for they
reminded him of s life that he had dong since left
behind. "Why," ho asked himself,."why must Beauty
lie so close tc Ugliness?®”

. Time passed, loathing changed to hatred, and
hatred bred revenze. He forgot the development he
had been forcei tc make in order to reach this realm
of nature. He forgot his years of spiritual study,
his tiresome hours of mesmeric and necromantic
exercise -- forgot that he must banish all passion
if he was to train his clairvoyamce sufficiently to
be usad. He remsmbered only ons thing -- beauty. Here
he found none. The implication was maddening!?

‘Perhaps-the intellect will always be ruled by
the emotions: “Here, where time both stayed and fled,
it ruleds’ Pinding that the objectsof his hatred -
vielded supplely to‘his influence, he was suddenly
seized by a thirst for manifested existence, an un-
controllable desire for revenge. He incited wars,
crumbled empires, slew, tortured, and destroyed.
A1l in all he played complete havoc on sarth, and
caused alone that train of events which peopls in
their ignorance _call history. He was, and still
remains, an invisible marauder.

' THE END
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TOPOLOGY IN LITLRATURE AND LIFE

"0f shoes and ships and 8ealing wax,
O0f cabbages and kings."

Lewis Carroll’s walrus undoubtedly was an
adroit politician, and, as Jurgen would say, " mon-
Strous clever fellow.” 1In addition, however, there
is good reason to believe that he was also, among
other things, something of s toprlogist. Por the
topologist, like Carroll’'s walrus, is quite at hom
among various and sundry items such as knots, {innep
tubes, and pretgels.

Topology may perhaps best be defined as non-
metric geometry. That i8 to say, it is not con-
cerned with distances between pointe, sigzes of an-
gles, or any of the other measureable properties
of geometriec figures. To the uninitiated this
definition will perhaps do little more than to avoke
the exclamation, "Why, that 1is no geometry at ali!"
Let us consider, then, the following parable:

In his cell of lithnon, Zeg Rah, im-
prisoned by the Lunar Spansi men, longed for
his far-away home of Glyth. His hesrt criead
out for the opalescent shean of the bwan-tung
trees in the dawnlight, for the -.dquid sound
of the takki birds as they glide gracefully
along the surface of the sea and utter théir
plaintive ories, for the hush that falls when
the great red ball of Glyth sinks below the
horizon and leaves the Glythian planet to the
8carcely perceptible musie of a million
vol-hush frogs, who seem loath to disturb the
peace that is known only to peace-loving men.

. Most of a3ll Zag Rah longed for the languorous

~ oaresses of his bsloved Cali Deh, for what
wera the bwa-tung trees, the tekki birds, or
the tranquil songs of the vol-hush without
love and the dreams of love? negular telepathic
commnication with Cali Deh served only to
sharpen to a stabbing hurt what otherwise would
have been only a duli despair.
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Then one day the Spansi Men wita their clammy
tentacles fastened a strange machine to the side of
his cell, adjusted an interminable array of servo-
mechanical controls, and disappeared forever. Every
day, a3 at a pre-arranged time, Zeg 3ah's cell would
expand to twice its size, swallowing. in turn after a
time the moon itself, the entire solar syatem, and
the myriad stars and island universes one by one.
Por a while Zeg Rah wondered whence came the fecund
energy and the matter which went into the expanding
lithnon cell, but before long becams too enamoured
with its very enormity to be much concerned with
its method of manufacture. Each day, with his sub-
atomic flight drive, which the Spansi had failed to
remove frowm the inmner pocket of his tokka Jacket,
Zeg Rah would explore his new acecession. aAnd each
night , wher he knew that the triple moons of Glyth
would be shedding their soft amber light upon the
bwa-tung trees, he would telspathically promise
Cali Deh that soon, now, he would be home. And Cali
Deh would respond with that sacred promise of un-
dying love which is borm cnly of hopes, and fears,
and 1llusions.

And then, at last, the lithnon cell an-
compasced great Glyth, and the Glythian
planets, and the bwa-tung trees, and all the
rest -- and Zeg Rah knew that the time had come.
But though he searched the planet inch by inck,
traced and retraced his crazy paths throngh the
bwa-tung trees, and listened to the licuid ories
of the tekki birds and the quie® songe of the vol-
hush until they drove him mad, Zeg Reh could
nowvhere find his Csli Deh.

Por all woman-1ife within the lithnon cell was
_dead. 4ind Zeg Rah d1d not know the lithnon cell
had once been woman-1life.
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*he question of inoide uand ouvside, then, is
eertninly a. mathematical property independent of
size, nand ‘one vhich is infinitely important to all
of us; just as it was important to Zeg Rah. 1In
fact, one of the most important of all topological
theorems is that -of Jordan, which states that any
closed curve which does not cross 1itself divides
the plane into an inside and an outside. This,
in itself, is a simple enough statement perhaps,
but reaunires some rathar ingeniors internretation
in cases such as C below, representing a circle
within a ecirecle..

Here A and B are both Jordan curves, and are said to
be topologically equivalent because one can be trans-
formed into the other by stretching without tearing.
This is not true of C, however, which is topologi-
cally of a different genus from A and B. In three
dimensions a balloon 18 topologically different from
an automobile inner tube, and in four dimens’ons --
well, let's stop there, shall we?

One of the celebrated problems of topology
was concerned with "The Seven Bridges of Kdnigsberg",
the problem being to traverse all seven bridges in
one continuous trip without retracing any of the path.
In the conventionalized graph of the problem the
vertices A and C represent the mainland, the
vertioces B and D the islands, and the ares 1 - 7
inclusive the bridges.




Vertices are designated as even or odd accordingly
as they ars forwad by the intersection of san even

2Tt sn odd nweber of ares. KEuler showed that the ,
aurber of trips roquired to traverse a graph is half
the numver of 044 vertices which it confains.
Thereiors at least %wo trips are required in the case
of %he "Seven Bridges of E¥nigsberg", for all four
verticez ara gdds 4an old problem of the

same type 1s to cross all 16 segments of tihe ‘following
figure with a continuous line without crossing any
3agmant twice. It cen be shown, by Euler's reason-
ing, that this too iz impossible.
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Problems cocncerned with the even-odd properties
of numbars, therefore, are of a topological nature.
In the physicnl sciences the even-0dd relationship
has assumed significance in quantum mechanics, where
Permi-Dirac stntistics are applicable to systems
containing an odd number of fundamental particles-
(electrons, protons, neutrons), while Einstein-Bose. i
statistios are applicable to systems containing an
aven number of such particles.  °

Another theorem attributed to Euler concerns
the number of vertices, edges, and faces of a
polyhedron. A oube, for example, has 8 vertices
V), 12 edges (E), and 6 faces (%). Thus it is
ansy to see that
V = E { r=2

The relationship may be generanlized to any number
of dimonsions. It is of singular interest that
the chemical phase rule

PFPp-C=2
is of the same general type and may therefore
utilize_a polyhedron as a model. Irwin Levin,
of the University of Maryland, has established
a very Interssting relationship between these
phenomena (1).

Page 8




A W IS RN~

It is to be seen, therefore, that metric proper-
ties by no means represent the sum total of geometry.
Furthermove it is evident that if science continues
to use space models to represent its theories --

a la Cartesian analytical geometry, or any other
system of coordinates -~ the topological @&rlation-
ships are not to be overlooked. FPhysicists are (2)
beginning to realize that many of the discrepancies
in their theories may be strictly topological in
origin, and may be as enigmatic as the crossing of
the "Seven Bridges of K8nigsberg". Just as some of
the more obvious propertiss of a geometrical figure
may be obscured by the analytical method applied,
the circular nature of eertain physical theories may
be the epistemological conseguence of unwarranted
assumptions. On the other hand, at least one psychol-
ogist has recognized topology as a system of mathe-
mgtics more or less uniguely adapted to cope with
the problems of the mind, problems which have so far
defied systematization by means of metric
mathematios (3).

Topology has arrived at the frontieri
References:=-

1. Jour?a% of Chem. Ed. 23, 183-185 (1¢46).
2. 566 (a) White ~ Critique of Physics and
(b) Eddington - Ihe Fhilosonhy of
the szsIcal oclences,
PSR

3. .Iewin, Kurt rinciples of fopolozical

Psychologzy _
4. A good general discussion of topology
is given in Courant and Robbina,

What is Mathematics?
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Man dwells within srall bounds

0f fear and self-conceilt;

He nvoids tha open realms of thought

Even as he 1ncks himself within four
- walls,

. Away from darkness.
“He bourds his universe with mathematical

; formulae,
ind wonders, then, what lles beyond.

-- H. T. McAdamS

DREAMS
Dreams are like the lapping
0f the waves upon the shore,

Bringing only bits of driftwood
Prom a far, far richer store.

-=- H. T, McAdams
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TOPOLUGY, NUEB:R, ARD “HiT WE CALL e

This articls will attempt to show that
the concepy of dimension is largely a man-msade,
artificial one, particularly as to its limita-
tion in number to three. It will not bs easy
reading for the novice, but for those who per-
3evere it may present a new point of view. It
will have accomplished its purpose if it
succeads 1lu dlvorecing the idea of dimension from
& 2inits number of coordinates, indeed from -
cvordiznates sltoghbher, -- H.T .M.

In his "Introdustion to Mathematical Philosophy"

'Berbranﬁ Rus36ll dafines the number of a e¢lass as

"the clasw 92 all taose classes similar to it." By
tnis, Russall mezna that ten apples, Leu cows, and
ten one-lagsad sallors each constitute a class of in-
diviguals unique from each cther in some respects, but
that tnere i3 &4 larger oclass which includes these
classes, wnich in this ocase 18 the number ten. Tais
definition, whon ocarried to At8 logical conclusion,
implies that there must somewhere be a given class of
reference. The most abstract of all classes, and henoce
the one most suited for this purpose, is a point set,
since it has no propertiss other $han its cardinal

"number. In other words, each of the above ten indivi-

duals could have besan put into omne-to-one correspond-
ence with a set of ten points, and this point cet,
considered ideally, is devoid of g8l1ll =ensiil: -ropertiss.

So far number has been considered only in ite dis-
crete or discontinuous aspects. Whea we consider a con-
tinuum, the concept of extension arises, and with it
the concept of dimension. Any two points of the set
define s linear continuvm, .which by definition, and
by definition only, is 8aid to be one-dimensional.

. This continuum, erstwhile & straight line in Euclidean

Space, msy b~ more conveniently referred to as a
l-dimensional cell, or simply a l-cell. A third point,
chosem at rand .m, might be collinear with the other
two and might be conEaEned in the 1-cell determined by

- them., However, it is not necessary for this to be th.

ocase. The possibility of the existence of at least
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one point not contained in the giveun ons-dimensional
continuun, therefore, implies the existence of a
space of higher order which we say is two-dimensional.
5imilarly, p points define a space having, at most,
p-1 dimernsions. T™herefore a single point 1is zero-
dimernsional. and the number of dimencions represented
by ar empty set (that is, no points) is -1, since in
this casa p S 0.

Space of n dimensions may be divided into an
ineide and sn-'ouuside by space of n-1 dimensions.
Por example, 2 plane of two dimensions is divided
into sn ingide and an outside by a Jordan curve,
which is a closed line and hence one~-dimensional.

In the general case, the .nside constitutes an
n-dimeznsional cell, whila the houndary comprises
e¢slls of .an-1 dimensions. Bach of these (n-1)-calls
i3 btourded by (n-2)-cellsr, and 80 on until a point set
of zero diiensions is reached. This point seat is
bounisd by a cell of (-1) dimensions, which has no
boundary. T.i8 is a consequence of the fact that

in Euclidean space the minimum number of (n-1)-cells
required to btound ar n-cell is nfl. By the theory
of ocombinations i* mey be shown that a given number
of points p will establish at most:

1 (=1)-cell

P 0 =-cells

p(p-1) /22 1 -cells
p(p-1)(p-2)/3? 2 -cells And:

p(p-1)(p-2) ... 1/p3 51 (p-1)-cell.

Therefore the maximum number of cells of -1, 0, 1,
2, e+o (p-1l) dimensions defined by p points it given
by successive terms in the expansion of the binomisl

(a - b)P

when 2 - b = 1, PFor example, when p 8 3,

(1-1)83 g1 -3 3 -1 -
and the interpretation is that thwee points deter-
mine one \-l)-cell, three O-cells, threes l-cells,
and one 2-:0ll.
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It is %o be obrerved In passing that the above
axpansion, by virtus of its numerical propertiss and
the alteration of signs, constitutes a generalization
of the Enler formula V # ® - K = 2, relating the
number of vertices, faces, and edgaes of a polyhedron,
The real roint of siznificancs for our purpose here,
howsver, is the fact that the function (2 - b)P has
been intervrated torologically by means of its ex-
pansion as s (uylor zeries. The infarence is that
Taylor®s series, or in spaecial cases, Maclaurin's ss
s8eries, in‘sxpanding a funotion in terms of success-
ive differentials, actually resolves that funection
into the several dimensional componenis of which it
is compoced. .Cortuinly the differantial coefficient
of f(x) 1s of one less dimension Ghan the function,

a fact well illustrated by the reduction in the
power of the varisble in

a'x2 = n x2-1 ax.

The numerical coefficient n, beidg dimensionless,
must refer to the ‘properties of the point set '
coordinated to the2 function and 1is as significant
an aspeot of the d imensional transformation as is
the exponent of tha variable. An apparent anomaly
18 presented by
© 7 - 4 eX¥ 2 oF ax

in that ‘the diiferential coefficisnt has apparently
the same dimensions as the funetion itself. This
8imply implies, howsver, that the function repregsents
an infinite number of dimensions, an implication
supported by the fact that the expansion of X as

a Maclaurin series hae an infinite number of terms.
In attaching significance to the individual terms

of such an exzpansion, recourse rmst be had to an in-
direet approach inasmuch as in infinite number of
points is involved in the representativae sat.

It. has praviously baen intimated that two
alternatives exist for the interpretation of number,

One is the purely abstract, or topological, inter-
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pretation Ly which discontinuous entities are placea
in one-to-ons correscondence with the points of a

g8aet. ©The othar is the guasi-concretse, or matrie, i
intarpretation by which an entity having the proper-
tles of a coutiiwum of a given number of dimensions

is expressad in tarms of unita of that continuum.

1iae mensuration of n-dimensional space is convention-
ally effected in terms uUf orthogonal units having
unit linear ext.asion along each of 1ts n perpendicul-
ar axes., Conse~uantliy tihe unit of . conternt for
S-space i3 a square, Yhat fur 3-spaca a cuba, that

for 4-space an octshe“roid, and so on.. It is pointed ’
out, however, thst tha 3qaare, cube .and oectahedroia

do not represent tbe mivirmm confizuration of points
required rYor tha Cefinition of cells of two, three,
ank four dimensions respectively; the correspond ing
topological ontiticy of maximum Simplicity are ihe
triungle, the itetrahadron, and the pentahedroid.

By virtue of the fact that a line-segment is actually
‘the simplest unit of one-dimonsional spacs, the

latter system of units possesses a topological con-
tipuity not accescibla to the orthogonal systen.

The content of a trhangle, in square units,
is xyx /2, that of a tetrahedron, in cubic units, is
XqXpXz72°3, and that of the general n-cell ea3tublinh-
ef By n £ 1 pointe. is

(X]X2X5 «+o Xp)/n?

where the various x's refer to linear extension along
the several axes. Now, if the linear extemsiiLn along
each of these axes is the same, the content of the
general cell is xB/n!, 6 which is racognized as the
coefficient of the genaral term in Maclaurin’s series.
More specifically, the content, in orthogonal units,
of thege "natural" unit cells is given by succeasive
terms in the expansion

ex 4 1 / X / x2/23 / x3/5; } coo
"here the .1th term of the series refers Lo the
mtant of a unit cell of n - 1 dimensions.
‘hen x 1s inity,
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e =1/4141/28 /31 4 ...

2.71828

and e i8 arrived at as a logical consequence of the
mensuration of an infinitely-dimensioned manifold
in terms of orthogonal units.

It 18 known that e (2.71828) and pi (3.14159)
constitute two of the most important of all numerical
constants; it 18 likewise known that there are
similar constants of primary importance in physical
sgience ~- namely, o, the velocity of light; .

h, Planck’s constant, and a, the fine-structure
eonstant. Some physicists, e.g. iddington and white,
believe that these constantes, or at least the
dimensionless ones, are a consequence of the logical
process applied to the problems in which these
constants arise. In view of the above discussion

of e, they may be right.

IN TIMXS TO COME

"The Rantopologist” is tentatively scheduled
for bi-montyly publication. Your intorast in the
magazine, however, will largely determine its
destiny. If and when the circulation will pear-
mit, we hope to Braduate from gelatin, which we
admit gives very poor duplication. ilso as the
publication progresses, we hope to recede more
and more into the background in deferaence to
material from the readers., Send us your ideas, be
they serious or trivial; we intend to rTun ths gamut
Just as we have done in this first istua. Ve plan
to more or less follow the tradition of one or two
stories, a popular article, a serious article, and
one or more pages of poetry. In addition we ex-
pect to introduce appropriate book reviews and
readers comments from time to time.

In the next issue we expect to discuss, among
other things, topological group spaces and abstract
metrics, with some hints as to their introduction
into science fiction. We would also 1ike %o publish
a historical survey of topology in tcience-fiction,
i1f we can coax someone into writing it.
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