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The universe is wider faan our viawe of it. Yelt we snhoull
s tener look over the tafferel of our cruft, like curious =SSARTHIT
apd not make the voyage like stupid sailors pleking zaku s &
Coluzmbus to whole new worlds within you, opening new chrxznels, not
of trade, but of thcught. -- Henry David Inoreau
EDITORIAL

Charlee Lamb, in his delightful essay on "The Origin «f nousi
Pig", has admirably characterized the role of the amateur in She de-
*faiﬁpmeﬁ%~ef*e%vi}%zeb%an;_an;a%e—replete with ludicrous errors; yetk
studded with occasional pearls of mnovelty. Such pexrls, to contirnus
the metaphor, are truly cast before gwine, for the amateur very Oiten
lacks -the background ad powsr to develop the ideas wirich ke has coms
by as the result of a fortuitous combination of events. Liiis fach
contributes in no small degree to the apathy end reticence of ths
novice, who is loath to disclose his discoveries to the derision oI
those informed individuasls who may recognize hLis ef orts either as
heinous fallacies or as unconscious duplications of anteceieat syste-
matic developmente. ie may, in short, find himself in an smbarrassing
condit ion of dishabile, running Archimedes-like down the streat scream
ing "Bureka," when the information may be no more noval than a cake @
of floating s30ap.

It 48 for this reason that wo have found 1t necesSary to fathom
the very depths of our courage in launchinz what may be btuft an un-
worthy raft upon uncharted seas, with neither rudder nor combass, nor
yeat any knowledge more positive than that the sea i salt., Jur anpre
nenciong have been overcome only by the realigatior that this same &6
waches the most distant shores, and may conceivably leave some bit of
iriftwood to light with myriad hues the fire to which it may eventuall
find 1its way.

e Fantopologist, therefore, abominable craft that it is, will
refusa nelther a cargo of guano, nor of jewels for the ‘sultan of
Baghdad. IS will have no traffic with excluelon, fer it recognizes
tha vnlues of both science and philosophy, legic and mysticlsm, and
of the known and the unknown, Xurt Lewin conceived of reulity as &
dimension, a continuum rather than a terminus, and it is in keening
with this spirit that the contents of the magazine will range all ths
way from tongue-in-chesk to cheek-by~jowds %6 9ball seek for thome
{éeas whioh are "topologically di®ferent"” from thoss commonly re-
caived, without being yet quite nPantastio™ -- the "fantonologicalll
1ifferent™, 1if you please. The .most. 11lustrious hope tha% may De
antsrtained in behalf of this venture is that it mey serve aS a
datonator to the explosive train oi thought, and may leave 8sO0ma
@1ight trace upon tha seismograph of truth.

we have found a prophet in the northern lance. iz nam~ &
Ler-kan, and he scoffs at wisdom snd fuolishness aiike., Hs 15 Lis
skipper of the cralt.
= He T Handam§ e W B Vase
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THE BIG BIRD
By
Bill Case

"I 80e," murmmured Dr. Heutter, who, 1iie many of hie kind, may

- ao#tally bave Been muru or littls.

s Litsle Danny Bartell squirmed in the huge leather ochair whioh
aluwost engulfed him: Darny wae emdbarrsssed ana unpappy. Danny's
parents wers urhappy. although not a whit emdarrassed.

. "I 8ee," said Dr, Beutter again, making a reflective arch of
his two delicate banies on the el:iny desk top. "Now, Mr. Bartell,
would you -gay that this, ab -~ impression of Bauny’s is of long
etanding,6 or --." ‘

"No, no," said Mr. Bartell. "It 's just recemtly thes Danny
séarted sa’il{nc about this bird. Coulds’t have Le6u more thau two
weeka ago, He 1s ao intent, his deseription 80 vivid. JIt'e as if
be is absclutely convinced that he sees this huge ereature out thsre.".

"Wm, * said Beutter, "Well, of s®mrsa, the®e things are not at
all unusual in ohildren of Damny's age and temporament. Admittedly
he 18 very oansistens in his deseripiieas. but, again --" -

"What are wo to 407" iaterrupisd Wrs. Bartell pluint ively.

"We ocan't let him cantinus this Ay, I%'s unheal thy."

"Unhealihy. perhapas, Mre: lisrbell. yot oot as unhealthy as jou
fear. Thia imaginative temdenuy %p a 8ign of intelligence. It's

. Just that we muet distract Dasm s alerd mind and direct his thoughks
into more rea3onable chamays.”

Danny spoke up heatedly: “aAw, v dem't know anything., Yom

] better watoh cut, too.® = o

Beutter leaned forward, quicsically totemt. "Why, Danny?~
he murmured, .

"'Caude They don't 1ike tecnlé whe langh at them. That's wvhy
they°ro sending thie bird. BRe's %9 s §nb up the whole morld sns
fly off with it. FBut he won't Lust me.

"Mo?" querlied Beutter. "Why aot, Derny?"™

""Cause I can SEE the bird, amd YOU ocan't. 'Cause I do what
The] tsll oe, " L

_ ¥ho are theprs peorfes you Peep talking aboute”
ey're BOT people, thas're - well., I damno -- I never saw
'em, But I know what they want, osuss Wigy send =e messages.”

"Ah," said Dr. Beutter.

"Sure. Sometimes I'll be leekin' dm my eomic book, and when
I turn the page there'll bde a Teasage Chere inetead of comics. Or

_ -huiat I"dig up dirt I sometimes fimd a rook with g me88age scoratched
on L ]

! "Shades of Oharlee Fort!" chuekled Beuniler, leaning back
comforxtably., o

Dansy just frowned ani closed %is 11ps firmly as a signal that

$ he 4 _voluntesr nothing more. Mr. Hartell loaked pained. Xrs.
Bartell looked dietraught. Bentter leansd forward again end con-
cisoly Eiotnrsd what Danny had ropeased $0 Shem time and again:

'‘Th19-bira, oigger tisus She iarzest ot, 1s alowly flying
toward Larth from the gonersl 8fraztion us pi‘or. aud is now scme-~
where outslde the moon's orbis. DThis bird, at the bida of cerfain
NE. i8 intent upon gresping Barth fr its telons and flying away
te te "They" reside. Seemingly "Thay"™ intend to removate the

2 _—— R —
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lenet after which they will turn it over to the bird to plant in
he skies again. DBelievers, like Danny here, will not be harmed
but will stay with the planet and take part in its new existance."

Bevtier paused while everyone looked glum. He ssid brightliy:
"I do not believe the astronomers have noticed anything unususl in
the skies. 0dd, odd. Can you 8ee the bird from this window. Danny?".

"No," said Danny flatly. : :

"At what times of the day or night do you see 1it?"

"Any o0l? time I want to except when psople that don't believe
are around."”

"Natugally,™ 8aid Beutter. "Well --"

Here followed Beutter‘s reassuring instructions to Danny‘s
parents -- instructions calculated to ease the conoern of the parents
more than to actually divert the boy from his visions. After many
sighs and shaking of heads, the Bartells were ueshered out of the im-
pze:iivo sanotum of Dr. Beutter. The door closed silently in bene-
diction.

Beutter retumed to his desk and sank wearily into the soft
cheir., He did not yet press the busger that set in motion the pro-
cedure by which anothe. harried client would be ushered in. He
thought: This stupid posturing and posing for the benefii of an ig-
norant mags of nerves called humanity. Doctor Beutter! 4s if in this
pitiful title there reposed authority, genius infallibility.
And what did he give in retum? Nothing: babblinge. gsolemn airs,
unctous manners. He smiled sadly, reflecting that you couldn°®t
tell them the truth about themselves. You just couldn't.

He pressed the buzser.

The door opened. Miss 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 finglly rested -on Beutter. She started to
speak, but her mouth dropped ajar like the scoop on a power shovel
as she realiszed that the eminent Dr. Beutter was laughing silently,
slmost hysterically, and was payirg her no attention at all, none
at . all. »

Beutter was oconvulsed, and his laughter was inieed semi-~
hysterical, for it was obvious that the nervous dowager had seen
nothing through the window, and Beutter could only imagine the state
of her nerves 1f she could REALLY see what waa out there, this side
of the moon now, big as the sky, relentless and imperturbable --

- soon $0 graSp Karth between its incredibly enormous talona.

THE EKD
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Bxcarpt from "THE BOOK OF ZAR-KAR"

0f earth and fire are you. Coarse earth calle forth heaven's
Jagged fire, and in this fury is creation and destruction. Bere
dwells the Self, borme upward on the flames, pressed into ignominiocus
mud., But the storm is HERE, and not without: Ask not who sende 1it,
for YU must answer!

Aok ok Kok ko kk ok B Bk b ok 5o RB
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PARTING THEY ONLY JAID THE PSAIM WAS DBAR

Saonld I ce auelysed vuly voeauss Shke window
is 11 obsewsion

I saw a window whesn I wae born
my mother saw owa iz the third aonth
1 wvae in her waub
let this stump tizge feeble neurvlozists
I refuse $0 eount the malady singular

] ] was borm

in an age _

- Bubkeguesntliy Yo be kaown as th: age of windows

I will surn wekind e windew
and ve uverisd Leuesth a window
how 81117 %0 Jay Tas eye 18 a whkndow
and then

what window ever obscursd more tha» this

Indeed, in shis ses of windows .
' what
indeed esver obhscured more than thie

. == Jo C. Crews
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THE UNIVESSAL HEART

It comes upon a quiet, staxry nighs,
From depths of solemn wonder.

Deep fe8lt, all-encompa&sing,

It bests like distant thundar,

Ah, where, where to sesk?

%hat depths of feeliny plumb;

What Search initiate. what$ probings
Make for silent foxfire, hidden, dumb¥
Beat! Beat§ You heaw® i$?

*Tie the blood of Being,

Ruahing eternally, hear 16%

Beyond touch, beyond seeing -

But "tis there, doubt not;

Though all I8ve ever known, .

The only heart I've ever REALLY heard,
Is here and now - my own.

-« ¥m. I, Case
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Prom THE BOOK OF ZAR=KAX

THE NOKTHERE MEN

By speciasl permission W.i, C

At last Pantogar csme unto Zar-Kan’s house, perched like a gray
engle upon the jutting, wind-ewept hill. The jourmey had been long,
the olimb stremous, the thin, ch1ll air burdensoma; but now the house
0f Zar-Kan was readhel., and Pantogar rested briefly before saying to
the white-haired propnet:

"Zar-Ean, I nave heard from some that you are a wisé man. I
seek your evunmel. My people have oome upon strange ways; and I know
not what tc make 6 it, Though I sm chieftain, and thousgh the letter
0f my commands fE obeyed B yet I mm aware of an emptiness of spirit,
The tamplea of worship are never emply, yet the people are insincarae,
I feaT. The nighte are £illed with the sounds of unbridled revelry
and ‘naught that I or my guards can do will forestall it for long.”

Zar-Kan said: "Ycu seek to know, Fantogar, how you may once
more direct your paople into the acoustomed and moral ways®”

nYes, lar-Ean. ithat is this evil? HNever has our community been
more prosperous, never has thers been more cause for contenthent and

thanks-giving. But though the gods should be adored and praissd for
their many kindnesses, there 18 never a worthy sign of either grati-
tude or ocontentment.”

"Thig discontent growst" '

"Yes, in spite of all, It 1s almost as if the people ressnt the
prosperity and peace that is theirs.”

Zar-Kan gazed 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 gaged, and Pantogar finally spoke :

"What would you tell me, 2ar-Kan? I have gold to reward you if
you will but guide me truly." ,

Then Zar-Kan said: "They are from the north, eternally Irom the
north, and rone shall setand befors them. They come from the northem
hills and from the northern ekies and from that within which is ever
cold and alesr snd eager. -Jhey.shall come and neither your guards
nor priests nor gods shall prevail against them, for they are barbar-
japf and Tear not. Their ocoming is a 3iva-coming, a killing and a
giving of life. There shall be a mighty fear, a mighty conflict and
a mighty destruction, and from the chaos 8hall rise the epiphenomenum
we call oivilization. PFecr so it has ever been and will be."

, Pantozar said: "Zar-Kan, what is this foolishneas you speak?
Wnat of the troubles I have related? What 0f my pecple?”

: 2ar-Ran aaid: "It is falsely written that heat is life and colc
is death: I say contrarily. The cold is in theilr hearts and minds agd
blood. They turn always toward the warmth, the comfort, the ease, but
their essence i8 of the north and that which is in them compells them
to cast sside the warmth and comfort mmd aease “herever found, however
desired, for so 1t is written., A4And there is a greatl sadness on them
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and s yeaming, There is something of hate in them, tod, for so 4t
must be 1f they seek always destruction; but there is compassion in
them too, for 80 it must bve if their coming is to be a Siva-coming.
Fantogar, they hate your laws and your gods and your customs, Thay
will crush your 1dols and raze Jour temples and make a mockery of
your moral ocresed. It is their destiny to conquer, and when they have
emcompasesd your world and mine they will soream a challenge at the
8un and stars and defy the spirits of heswwn and hell to dsunt them.
For they are masters and leaders and seskers, and the primal urge to
conquer burns like a white, cold fire in their breasts. They are
. besutiful and terridle ang lonely, for they may never stop for the
carase, the gip of wine; they are a coming and a going, and they may
never pnupge," Y ;
Pantogar wae dseply troubled. He maid: "What is it you seek to
tell Ee, Zar-Kan? %ho are these vnholy oreatures?® Prom wnence core
sheg? i .
And Zay<Yarn onid: "They coma from evary spirit thnt chafas,
from every soul that aepirse. In their moet cherished poseession
they see &2 yoke, in évery law a barrier, in avery creecd a shackle,
Zor within:-them' is the cold fire thaf would leap and soar; -and overy
temple stands upon a foundation of quicksand. Though time turn full
eycle a trilliom times, they vill not die, nor their fury diminish,
Jou, Pantogar, are s chnieftain because your peopde ross from berbsr-
ism ard hunger and fear, and made themselves laws to preserve thst
which they had gaired. You mre the Symbol of those laws, But the
wheel continues to turn, and you will 20 down and your peopls will
o down. In their ignorance and fear they will hate that which thay
should love, and love that which they should hate,"
Partogar aross fearfully. "zar-Xan," he 8aid, "surely you know
., net wuat you say, for the Leaninz of your words is madnese,” g

Jar-Ean 8aid: "The meanin:z of all words is madness.”

Pantogar gaid: "I depart Zar-¥an, and a ourse upon you and your
Toolishness, Much time and effort have I wagted in order to speak
with vou, am you jest or 3penk from a disordered mind. Instead of
truth you zive me fictions. Instead of fact, you zive me idle Werdis."

4ar-Kan said: "Truth may not be looked at full-face, for iika
] 304'8 countenancs, i% vwill blind Jou. =we must ever pser above,
below,"alongslda, but naver upon it, for if there be nadnees, iLhab
is 1%. .

£ansozaz left Jar-Xan's house in greatl anger and returnsd no moye.

L L T LT L Ty
CLEARLY, SOCHATES;

, What is the best that s person ¢an do¥

v ¥hat 1s the most he can givre?

“nat is his dominent purpose in 1ife?
What 1s his reason to 1ive~

-~ H, gL Mc?uiam
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TO BE OR NOP TO B: THAT IS IS THE QUESTION
: By

‘H. 1. MoAdmms

W“hen, in the course of human eévents, it becomes necessary to
use the word "ia", we have sinned the too great sin., Beoause
every stutement employing this monosyllable is either a redundancy
or a 1lie. Of oocurse, the disconcerting thing about all tris is the
fact that any statement at all implies a usage of this verb.

Mathematies, according to L. Wittgenstein, is only a "vast
tautology", and the most that it ever manages %o say is that
"a 18 8. " The apparent variety of mathematical systems is only an
unfolding of the numerous symbolic means of aoccomplishing this end.
Acgording to E. T. Bell, better known to science fiction fans as
John Taine, thig thesis of wittgenstein's was directly_ responsible

for Carnap’s development of the logical syntax of language.

A8 an example of such tautology, let ue consider the well-
known maxim: Genius ie madness. If indeed the two concepts are
identlical, then we would requirs only one term for the two ideas,
and would not even ne it, since the faot would be obvious at the
outset. By finding necessary or appropriate to make such a
definition, we have implied a certain lack of ldentity between the
two ebuated 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 zsneral scheme of
chings, for to say. that a thing A8 not so-and-so is virtuelly to
imply that 1t'é§ 80-and-so0, at 1east. In some respects. The negated
statement implies a near-sameness absolutely essential to
comrunication,

In other words, it makes 1little di fference whether we use
“48" or "is not", &0 long as our inferences are in order. It is
only by inference that communication 1s possibls, because 1f
two concepts actually are identiocal, then we have actually said
nothing. FPerhaps that™ IS why all theories eventually lead to
anomaly, With all the inferences and counter-inferences built
around "is" and "is not", a balance ies very unlikely,

The indicative mode in language, therefore, ie actually a
subjunotive mode, and "reality" is only a quasi-reality. Charles
Port found it amusing to poke fun at the seriousness with whioch
"science" regardis these precious tautologies, and conceived of
"reality" as a continuum, and as a unity, about which we have found .
out nothing. "because there 18 nothing to be found oué." "Existence "
is only a cuasi-exigtence, concocted ocuiv of the attempt to "be™ .
something, by excluding something else. Fort was anticipated, per-
haps, by Hans Vaihinger, who, im his "Philosophy of the aAs If"

‘attempted to reduce all reality to a set of fietions.

O0f course Vaihinger may nave been anticipated by Heracleitus
when he =aid that we oan not stev twice in the 8ame river. =Rut
then we can not step in the SAME river even ONCE, because then it

i3 not a river at s1l: 1t is a ath-%ub.
. "*A#*:statt‘#t;n#-Hh:t* = )
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UNCERTAINTY: OHEX COS% OF 4 Bew rHILOSOPEY
By

Me It Case

The student of vhysice ie familiar with the famous Heisanberg
frinciple of Uncertainty. It is my wish to point out some further
implications of thie principle, implications which lead inevitably
into pgeneral philosophic considerations. Particularly, these im-
plications point to s new type of philosophy called cruxism.

The Heisenberg principle my be illustrated in an imsginary
experiment in which a physicist attempts to observe the pogition
and velocity of ap electrom by using a hypothatical super-micro=
seope. In determining its position the velocity of the slectron
is altered; likewise, when its velooity is determined, its position
is altered. ©Thus it is seen that discovering the fundamental nature
0L the eleatror runs into Tormidable, if not impassable, barriers.
The effect of this impasse on the quest for the ultimate secrats of
1ife and matter are obvious. '

A genernlized uncertainty principle can be applied to psychology
and philcsophy as well. The psychologist, attempting to determine
precisely vhat motivates certain human actions, is driven by analysis
from one etopfing-off plaoe bagkward to the next, and so on, until
he 15 forced to consider matters like slectro-neural impuses, brain
waves, and other phyasio-psychical manifestations whioch are themselve s
inoacable of further «paiysis, or ars based upon unsanalyzable sub-
gtances. In philosophy tha questior of mind is of the utmost im-
portance. We may ask ourselves, "What is mind?", but in examining
the ouesticn we find ourselves in ths anomalous pouit ion of being
the chserver AND the observed, and comnlately at a loss to know
where the one or the other has jurisdiction or whether elther actrally
exists independent of the other.

In vursuing thess thoughte vo tha utmost, it is likely that the
Seeker of knowledze will find himself involved in vhilosovhic mat-
ve:r8 o1 the profoundest type, Ulvimately the msakay must srriva,
as I believs at any rate, at a sense of ABRSOLUDE UNCERTAIFYY. Every
quest of whatever type must insvitably shatter on the rocks of pnra-
dox and uncertainty. It is this very paradox, this very uncartaiaty,
Viich ve must accept if we are to evolve an adeguate sSciance snd
adsquate philosophy. ’

Plcture this situation: a researcher is exanining an unclassi-
£led object for the purpose of determining its exact naturec. He
finde -~ invariably~- that the nuture o7 the object in to%to eludes
him becauss of the effect of his instruments or of the act cf ob~
gerving; yet to eliminate tre imstruments or the observing caot ia to
#liminate one face of that objeot‘'s aotuanl nature. The observer
- rightly concludes that “he ultimate natire of the object is thure-
fore uncertmin; he cannot lozically ccnclude otherwise.

}cont. p- 1Q)
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Now here we introdvce another factor, this: 41f the nature of

the objeot 18 uncertain, then the EXISTZNCE of the Object is un-
certain, .[hat is, the observer, kmowing the object only in aspect,
cannot be cure that the {0T4L, or ultimate nature of ths objeot e
not entirely foreizn to the observer's limited conception 2f 1t.
wvher we look at a star in tl e nipht skies, are we actunlly seeing
that star in existence, or ANY star at all? Perhape not; &
that star may have exploded and vanished years before we were bvorz;
wa see merely the 1ight which commenced its journey bafore the
cataclysm. Or perhaps it 1sn't a star at all; perhaps a gassous
nsbuvla, actually attentuated and misty 1f viewed at a closer vantage
point. Furthermore, if we were to view the nebula from within, we
might be gquite unaware that it existed, so dispersed would it bae.
In other words, we put labels on things depending upon ths per-
spectiva, location, and relation of ourselves to those things. What
they actuslly are - 1f they exist - we simply cannot say for sure.

The observer, &8s w- have already seen, finds himself to be
a quantity as unknown as any object under study, and for the same
reason. Ve have this situation then: not only is tEe nature of the
object uncertain; 1its very existencs is uncertain, and, furthermore,
the existence of the observer is uncertain. We have arrived then
at a broader principle than Heisenberg’s -- a principde whioh Bays:
EVERYTHING is unoertain. ‘

While this brief exploration of certain obvious considerat ions
can in no way eualify ae thorovgh justification for the cruxist
principle of absolute uncertainty, it is hored that some few who
read this will be tempted to further examination of this principle.

waokokk kR ko Rk kK

SPACE OF 3% DIMxHSIONS
By H. T McAdanms

I know. I should beat a hasty retreat to the nearest
booby-hateh and give mysel? up. But I have it on good authority
that: it is posaible to construct spaces of 2/3 dimenel ons,
0.4123 dimensions, or even pi dimensions. :

Iﬁ other words, the number of dimensions in a given, space
doss not have to be integral. s

Has it ever oscurred to you that the inconsistencies attendant
in any physical theory, based on ‘three, four, or any other number
of dimensions might be'thae result.of gquantization. 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 differenca.

: Ang wild hairs along this 1line will be nurtured tenierly by
none other than Zar-Kan himself,

How®s about 1t%

LT SN R
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METAMOHPIOSIS, gr HOW 10 PeRVERT A THEORY

By Ho 1, McAdams

I% has veen sald, and truly, that the tisuries of one generaiion
are pervaerted by the next. 3Juch perversions are aften emouch tc make
great men turn over Iin thelr graves, and this fact offers 1ittle So-
lace to contemprorary ‘scisntists like Einstein and Heisenberg, The
mundane purrosagwhich relativity and uncertninty have alr=ady been
made to serve ars sufficlent to insure that these men will indeed have
a restless time when they have "shuffled off this mortal coil."

The matric process of going beyond the facts is known as extra-
polation, and it is 3 method of the utmost utiliiy to scisncs fiction,
Less famillar, perhsps, ie the topological procese, which, for want of
a bet®ter term, may te 0alled me hiamorrhosls, a chenzing of form.

The profix "meta-", from the Greek, means "beyond." Metaphysies,
then, is l4terslly "beyond physics", but 1t is & topological '"neyond",
rather than a metric "beyond." The subjeot-matter of metaphy:ice is
non-empirical in nature, and to this extent at least, .s topologically
different frcm the "obaervables" of physics. .

Elleston Trevor, in The Immortal Error (Xomndon, G. G. Swan),
quoting an epigram of Hood, asks:

"What is mind? No matter. Vhat is matter? Never
mind. What is the soul? It 18 immaterial."

In other words, as any semanticist will agzree, such questions are
meaningless, because they are not capable of being answered by any
meaningful operation. Yet Man, being the aArtist that he is, demands
symmetry and continuity, To £ind them, he may need to devise a new
discipline, a "meta-semantics" if you will, to take him literally
"beyond meaning." Such a discipline might well be to epistemology
what the philosophy of Metsche was to ethiocs, for "seyond good and
evil" lies somaething which we can classify only as "mets-ethics."

The loglical posltivists are concerned with "rnsta-larzzuages®,
which are required in conjunction with the ‘physical languazes. ithen
a2 statement ic made in the "object lanpuage" concerning s space-time
event, there must often be made, in turn, a statement about that
statement, by way of the "meta-language."” It is obvious that such an
approach permits of infinite regrescion, forming a hierarchy of lan-
guages, each one of which is the subjeczt matter for the om above.

Kurt G8del, in attacking a similar problem in meta-mathematics,
demensftrated that this snipe-hunt is more than an emoct fonal frailty.
Certain logical systems can not be proved consistent by their own
rethods of proof. Within a given system will be certain propositions
whose validity can not be sstaviiched by the rules of that system,
though they can be seen :.to be true from a ditferent point of view.

(Cozitinue :ge- 15,
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LINEAR SPACES Installment #1

By Don Bratton of a serias.

One of the recent conquasts of mathematice is the notioz of
"linear space". It combines what is most essential in many fislds of
geome try, physics, theory of equations, ete., ILike most mathematical
luea8, once we have it, it is difficult to understand why ths notionm,
being so simple, was not discovered earlier. W¥ish true Simplicity
comes an illusory feeling of "obviousneas",

-.Thd.notion’of linear apace comes directly from the opsration of
addition of numbers. Addition is a process which obeys the following
laws:

(A1) a+(b+rc) = (a«b)+ c. ("Associative™ law,)

(Ag). a+b = b+a {"Commu tat ive " law. )
(A3) For each a, b, we oan find a o such that ™
a+0 =b (Existence of inverses.)

Wote that A5 takes into account the existence of negative numbers;
for example, 1f ~ a 3 10, b2 4, then o . =6, :

In many parts of algebra, the statements make use only of symbole
like our a, b, o, in the above, and a "plus" 8ign. Mathematicians-have
found it conyvenient to use this fact to advantage. Such statemente are
oerganized around a system in which we pretend that we are denling, not
with numbers, but with general, or abstract "elements"”. Ve assume sim.
ply that our "elemente" obey the three laws A1 5 3 and do not necescsar-
ily obey any particular others. This mental t#I4% results in greater
generality and simnlicity of statement in mathematics. It has blossom-
ad out into abstract algebra, a program which consistently carries out
this new "wmethod". .

A8 examples of the wide range of applications of our "goneralized
additicen", ws.give the following:

e

1. Displacements of Zuclidean space.

lat P be a point in space. Consider various displacements of tinis
point. ' Label a displacement with a single letter. For Axample, g
could stand for a displacement three inches upward, b a displacemsnt
4 inches ‘o the right, eto. We oan defins addition of these letters,
- or displacements. 1et a, b be two displace-
ment8. Then "a+b" is defined as the total
A aQ . displacement resulting Prom Iirst performing
y; SO the displacement b, ther perfoming the 4is-
%;f B T placement a. (See figure 1.) It is readily
Yo seen that this "addition" of displacements
15:"’ obeys A3 and Ag. How about Az? Vell, first
: note that for every displacement b, there is
Fig. 1 another, which we might note as "-b", which
8 the opposive displacement, i. o.. the dis-
placement of the same distance but ‘n the opposite direction. It i=
conveniert to consider "ng fimplacement at all" iie2ald ae g & isplace~

> 2
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meni, labeled "s", the "zero displacement". Then the displacsments
b, -b have the vroperty that b +(=-b) = . Purther, givern two dis-
placements a, b , we take.c 7 b.+ (-8}, (which i8 usually written for
convengence s8imply " - a"), Then a+b = b. Thus Az is satisfied.

It should be noted that when we Write equations like "a ¢ = d"
we are not talking about the position or positions of the point P, but
about the interrelations of certain displacements of P. Thuse we have
almost forgotten the original subjest -- P =-- and are interested
only in gertain operations on it. ("Displacemenits"™ such 28 wWe have
been discuesing are called "veotors" in physical literature. This is
perhaps dus to an unwarranted tendency to make the abstract concrete.)

2, Addition of Functions

‘' Consider funotions, y- = £(x), y £ g(x), ete,, x and ¥y being real
variables. Given two funotions f, g, we can form a new funotion h, by
addition: h(x) = £(x)+ g(x)o we then write "h = £ :g" %0 show the
relation between the funoctions. =1his affair is nicsly pictured by a
graph, which ploturss a function as a curve. If £ and g are plotted
on a graph, then the ourve representing h is found by add ing the

' R . he ights of £ and g at each point.
(See Figure 2). Addition of functions

\ 3 { a :

\a o h= ,»‘:f‘JU- . is seen to obey A3 and Ap, and also A
N > The reader might remark at this point, *
BE ST TG ol "0f oourse, we know immediately that
l}’ o ARG TR this ‘addition’ of functions will obey
i all the rules of addition of numbers,

o AT A L because it consicts simply of adding tho
PEg. e O qume rical valuea of the functions.” 1In

this courBse of reasoning, the reader
would be dead wrong. Te convince himself, he should try multiplying
functions, -In the latter cass, the equation s-e = B, in the given
functions a, b, tannot alwaye be solved for the unknown function 6!

Le8 (£,2) be a pair of fwmctions. when we say that "f£ equals g"
(in symbols, "f = g"), we mesn that £(x) = g(x) for all values of x. -
The "zero function" 3 is defined as the function zl{x) = 0 for all
values of x- It has the property that £4g & £ for all functions f.
It is indeed the only function that nas® this rnropgerty, If £ 1s a
Tunction then there is another, written "-£", which is simply the
function taking values numeriocally negative af those of f(x). It has
the propexrty that £ (=-f) < %. The equation f+h = g, in the given
funct ions f, g, and the unknown function h, has the .sclution
h = 81-("1), 1. eoo h = 8 =) fo

Enough for our two examples. They are sufficient to show the
variety of interpretations that can be put upon the laws A3 o 3z
Being convinced of their pawer, wWe are lat to talk about "a&digive
groups", whioh by definition are simply any set of elements a, b, c,
etc., together with an opemation "4 ", whioh satisfles Ajg 2. 3. The
operation in any "add itive group" can be writtem "L " witRodit fear
of coanfusion with numb ~ra. ,

Let 3 be an additive group. 1he equation a+bdb = a, a beipg
given. b an unknown, has a solution in b, since it is a special ocase
of Az- Denote ome solation by b3y, so that by is a definite elemen:
and satisfies a+ bl = a. This element by has a desper property than

-
w
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we might have suspsctad. For 18t € bo zay given eiagsnt . -Then, -

by Az, th 5y fhiﬂts 4 Z such that ¢ © a+d. Then b;flc by {aJ-" -
bival+d * a2 = of Phus the elemant bg-is e solut iom ior a]l such
aquavions a8 8+ % =0, far varioua valuae 22 ¢! Sudh an slemsrt is
¢allsd a "zeypo” glement, end will harsaZisr be dsnctsd "z". e havs
demonstratsd ths? shere axzieds =n a&emzaa}g da#i ségin. af® .t a for
&11 &u . ) »

Poxs an additive group havs mrre &hmm.un@ #3307 Doee a+b T on :
havs any cther golution besidzs the eoluiisn v =2 by whish we suppoaed
found abavo? Well, suppose b » bg 15 a selubien, so ‘Ha*.;,»hp $ .
Then by our previcus reasoning, byis n mexc GLsmﬁh“ﬁ_Avaa _JFha I
far all g. ue naed only ths prOperuy of by iw Ghe above. 5 55
a solut lou 0”“he squation; thus-the omel asiqu reaébaa ®phply e

sclution.) In particular, thia ecuntion must Beld Fes ¢ : bl
bl -be 2 by, 3ubt by was «189 2 $8Y0, 80, uonveraaly bg
fhus by = hl’ bo % bg<-by ™ t“’_~s@&, bg S kol Therefore *nava id
one and oniy ops zero, &ﬁd .asugonr anast_oaa Are mnawoxgﬁ.

Xow about nezasives. Givan an &1 &he n@g*u thg aqnapfﬁa gD &g
na2, by ag. et least ome solatioh dp b. 0=235Y 1t a° Mmap-rsa'' 3y 2
iz theve more than one =8imbisn® Weil, b a-sa” o z,'\o.thJ‘ 3% ig
ananhar (p035$aly the amame) Fﬁlﬂﬁlﬂgs. Same i r‘&ne exXpregiidn.
a & a’+a". By grouping the First Gwt tarms, o have Eis
g +a'va”"=(a¢an'ten” s % 8" 34" But by
groupins the ZPirst anmd ghiré SermE, w8 have a ¢ u' 4 s
a' ¢ (& ¢ a”! = a' 4 z 22", Ties & = a®, &y that the soluiion
2f a+b & 2 {5 unigua. }.’.r 0z0L cliamslt @ *:-H,,a uniquely wesniiing :
element is called the nagutlvn' of 8, nofed ”«a" = obcye the Tule .
atli-a! = g.

"
S ]

-

Having aemonstrated *.a duisfence %! agntives, we tura to ke
entlrsjy genaral eguatior o -5 ® &, in ihs attnuumwgi One tyin¥ion
is ¢ 2 b +(~-a), fox § L
: _ aé@:—a-&)} ™ -Hq.u B gl B
Purshar, this i# the apigun soluttan, for if. aurwp m b, #6-bhat
0z 42 o o ntion f pos8inig the “smsl i&dn, by aduing -a b aaeh
membe y g mavs - : e ;

g .0 .
or .
Tn BN &5Aitiva group sn @xprassinn like a4 & +a oac ‘bs sbhreviatea

"3a". iz pemsrsl, if n 18 an latzgsr ncging“ﬁ, szr"i“e, 0T zeY0, "na"
gan ve appronristaly dotinnﬂa ¥ox. n pogitive, ”mn" is 5*: ined «u8

at@ a8+ /... +3 tAksn %n n texﬁﬁo JFer p @m0, et 1z defined Lo be 3.
For n na : : Pined &6 ue ~{=®lg., TUniey this de 24 \nition of

"ru T 1P IR sz@mi- of Gk gronp by integers, ws sea that '
s ma & {n '“)so ;o ;
- nims) 8 ﬁz&?

in order tu disocuss lLinaar y@bspaa@vﬂ xt i& necassary first Yo
iiscusz the notion of "subg¢ou§ o« Izt 3 bBe &m additive gEOuD,
wac disousseld ab 0v8, et T be a st mads np of - a‘enaa;g of 3, L
0% necesgarily containing all of ths. elsments o 5. (T g J*l A

ziu
%0 be & “ud J,boet’ of Z.) If a, b sra two elements ‘n 1. ’ilbzen, & fore
tlori, s and b arc in S, Ho aafb denotes zr elemernt oy H. Iz s »b
ox >

leo an eleatnt of TY Yall, this depends on the man.ier

a g Lo e
& T a— i -
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THE “IVE-PINGERED BEAST or THAY ISaUR #2 COVER

This was to ba longew, "t svace 4083 0% natmit. Whersag sagh
of the distauces among four points in 3-spacs { reprecanted by the
tetrahedron) ¢sn be varied indensndently of the othere, the restriction
imnosed vy the delermdnsiit does not silow this Tor five~poinia or more.
Does this have anyihing o do wiith the fact that the bhwmnan Lbeset
svelived with flvs Fingers and no more® ind if S0, what would be Lke
%o?t logical number of dizits for & 4-3imencisnal or a-dinmeneional
e 1n:2% .

o v s o sl e Mok ok ok ok

’

tconcludsed from po 1d)

3

LINEBAR STACKES

" for one thing., A 3ubset T oF ne y 8835l Yo be
"elesed" umder the gromr sogrntd amd 2 im T,

Fad

Example: Ia the 2et T of 211 dignlncenanta of & peimt B L
space, oonsldsr the subtset T of tiose displacements a.  confined to
a llne -- that is. displacemantc %0 right and left, cr upwarsds and
downwards,-¢r contined to any obther direagtion. Sueh a subgat T- will
be clossd under tha saddition of displacensnts. Agsin, lat T Te all
thoge displacsments confined 5o a gingle ;plane, that is, up, down,
right, and left, but not forward or back#ard, etc. IThesn aguin T is
closed. In the set 8 oX il functioms £(x), consider the snbeet T of
8il polynomisls. Since btis sun of Swo polynemials is again a poly-
nomial, T is closed. Liksewlss, the sudset T of all continuous
fangtions, or differentiavis funotions, ste, o~ -

A eupsst T of an additive group S which ie closed is cullad
8 Bmhgroun ¥ she original Broupe.
3 e e ok R o ek o ok g

METAMORPHOSIS (coneliuded from o. 11

48 a clasaic example of ihis lomicel anomely, we mey cuosta tha
daradox of Epimenides, the Cretazn, who sald that all Cretans are liars.
it was In poder %0 suviate the inevitadbis verbal repeaiing decimal of
‘trua - £5lts - true’- felsc - Lrue - .a." that Borivand Russell in-
sururated his “theory of types”, 1n whioh each statsmens is ailassifisd
a5 Lo whelhier 15 is congerrnad with clagses of things, olastes of cimuses
9f things. claseces of closses of clagsss of thirgs, acd sc en. Yorzybe-
Sxi’s "goruotnvel difYsrential” for raprassyting different lovels of
abstreclitn ia a simllar spproach. A "proof™ at ofe leve) of the
hlerarcihy 4008 not nacesserily imply a "sroof™ at a different lave],
because he two levels muy be rolsted 1 such & way that the cne is
substaniially sx post Iacto %o tie other, A4s Hrsuwer expiains,

"A impiles iie absurdity o: the absurdity of 4; Gut Lhe absurdity of
e absurdity of 4 doec npt imply A."

In ¢khar words, to indulze 1in a bist of perversicu vurselves, it
may be all right %o pervert a theory, either by extrapoles 1on o» meta-
morphosis, ¢ long as we do not fustify that nerversion by the whels-
sale superpnosiiicn of tie ormwnents whiah save &hnt theory Lixh,

Ay 1s not A5, especially whea they represers stome and atiisudss.

A8 %ho 8Sailor #aid mi shors lsuve, "It's not she sane.
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