THE GENERATION OF CORRESPONDING FIGURES
IN ONE*, TWO- THREE=, AND FOUR>SPACE'

FIq.1. THE, LINE" A 1:$PACE' FIGURE GENERATED
BY THE MOVEMENT CF A POINT: CONTAIN-
ING AN INFINITE NUMBER CF POINTS, AND
2 FORM IT BOUNDARIES

FiG2. THE' YQUARE': A 2-$PACE FIGURE GENERA-

TED BY THE' MOVEMENT OF A LINE IN A
DIRECTION PERPENDICULAR. ‘TO TTSELF O
A DISTANCE EQUAL TO I'RS OWN IENGTH
IT CONTAINS' AN INFINITE NUMBER_ OF
LINES, AND I§ BOUNDED BY 4 LINES AND < POINTS

TIGS THE' CUBRE: A 3~$PACE' FIGURE' OR_\SOLID?
CGENERATED BY THE MOVEMENT CF A
SQUARE, IN A DIRECTION PERPENDICULAR
TO IT$ OWN PLANE, TO A DISTANCE
EQUAL'TO 'THE' LENGTH OF TE SQUARHE
THE' CIUBE' CONTAINS' AN INFINITE' NUM
BER. OF PLANES' (SQUARES) AND 18 BOUNDED BY 6 SURFACEY
12 LINES' AND 8 POINTS

TA4AST T, THE TESSERACT, OR.TETRA-HYPERCURE"
ST T A4-SPACE FIGURE GENERATED BY THR
] MOVEMENT OF A CUBE IN THE DIRECTIQN
ATILZs)  (T0 US UNIMAGINABLE) OF'THE 4TH Di-
<] MENSION. ‘THIS MOVEMENT K EXTENIED
TO A DISTANCE EQUAL TO ONE EDGE' COF
e "THE' CUBE AND I'TY DIRECTION I$ PERFEN-
: DICULAR.'TO ALL OUR.3 DIMENSIONS A$
N7 EACH OF THESE 3 K PERPENDICULAR. TO
T THE OTHERS.. THE TESSERAC'T CONTAMNS
- AN INFINITE NUMBER OF FINITE 3RS
<THEN | (CUBEY AND 1§ BOUNDED BY 8 CUBES, 24
: SQUARES, 32 LINTAS AND 16 POINTS.

. URE' 4 IS A 5 ¥Y—A SORT &
B s A S e e
TESERAT, TIGURE S 1A REPRESENTATION PRANN ON A DIFTERENT
PRINCIPLE' IN ORDER.'TO BRING OUT A DIFFERENT BT OF RELATIONS
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CORRELATIONS, IN FORM AND SPACE, OF SOME
PROPERTIES OF ADSTRACT NUMDBER_

A NUMBER. MULTIPLIED BY ITSELFdIVES TH

sesunmy MONLY CALLED IT 'SQUARE' DY REASON

CF ITs' CLOSE RELATION 'TO THE GEOME'T

1. RICAL SQUARE WHOSE' SIDE GONTAINS THE
GIVEN NUMBER. COF UNITS OF IIEENGTH.
IR O JQUATE ST THE SECOND POWER.CF 3 18 3 TIMEK'3,

SSeamia T OR,9. FIG 1 REDRESENTS A GEOMETRICAL

SQUARE' WHOSE SICE! 183 UNITS IN [ENGTH,
SAY 3 INCHES ‘THE AREA OF THE SQUARE WILL OBVIOUSLY
BE' 9 SQUARE INCHES

Tiq2 LET Us NOW BUILD UP FROM ‘THE N
: TO A HEIGHT CF 3 INCHES' 'THE CUBE REP-
mrgNmDINHQ 2.‘1HE.'SOL.1DW§L%WIS—
OUSLY CONTAIN 3 X3X3 =27 CUBIC INCHES'
Emsmoums OO "

ety BY ' WITH 'THE GEOMETRIGAL
FIGURE' ‘THE NUMBER. 27, 5 3RD POWER, QF 3, IS CALITD
IN ARITHMETIC. \THE' ‘CUBE" CF 3

NOW ‘THE <4TH, STH AND HIGHER. POWERS OF A
NUMBER. ARE, COMMONPLACES OF ARITHME'TIC. WHAT
DO SUCH HIGHER_ POWERS MEAN IN GEOME'TRY?

WE CANNOT MAKE CdOMPLE'TE PHYSICAL, REPRESENE
ATION CGF 4-DIMENSIONAL SOLIDS' IN OUR, 3SPACE!, JUS'T
AS WE CANNOT CONSTRUCT A CUBE IN A PLANE SURFACE
BDUT WE CAN MAKE DIAGRAMS OF HYPERSQOLIDS, AND THE
PROPERTIES QF MANY SUCH FIGURES IN. HYPERSTACH
ARE WELL KNOWN, HAVING BEGEN DEMONSTRATED
LIKE PROPOSITIONS IN EUCLID.

HYPERSPACE' IS THUS MATHEMATICALLY REAL,AND
THE MASTER MINDS CF SCIENCE CONSIDER. IT TO &,
PHYSICALLY POSSIBLE (LORD KELVIN AND OTHERS)

il

A 2-$PACE UNTT' A 3-SPACE UNIT A 41SPACE UNIT

PLATE 2



"THE DEVEIOPMENT OF A UNIT OF 2,3, AND 4 SPACE
INTO THE NEXT LOWER SPACE AND THEIR, EXPRESSION
IN AND BY MEANS OF UNITS OF THOSE LOWERL SPACES

IF THE, BOUNDING LINES OF THE, SQUARE,
AcBG-D WERE MADE, OF A GCONTINUOUS
WIRE, AND IF THAT WIRE, WERE CUT AT
A 3 D, THE BOUNDARY COULD THEN BE BENT
B s 2 ¢ $ DOWN INTO LINE WITH A-D
FORMING A-ONE -DIMENSIONAL
FIQURE, OF FOUR, LINEAR UNITS~—THE,
ORIGINAL LINEAL UNIT A-B HAVING ONE
. LINEAL UNIT AT EACH END OF IT' AND
et ¢ ANEXTRA ONE BEYOND AT ONE END

IF THE CUBE A-B-C-D—G \WERE MADE
OF A CONTINUOUS $HEET OF TIN AND
IF THAT SHEET WERE CUT ALONC CERTAIN

»

2 LINES FORMED BY INTERSECTING
FACES. THE WHOLE COULD BE
FOLDED DOWN TO FORM ATWO
. DIMENSIONAL FIGURE, OF §IX

YQUARES~THE JQUARE ABCD HAVING A
SQUARE, ON EACH SIDE OF IT AND ONE
BEYOND ON ONE
SIDE
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SIMILARLY IFTHE TESSERACT (REPRESENTED BY TH: DIAGRAM)
WERE MADE, OF SOLID WQDD AS TO ITS DOUNDING CUBES
AND IF THIS \WGDD WERE. CUT THROUGH TH. APPROPRIATE
PLANES, THE CUBES COULD. BY ANALOGY, BE FOLDED IOWN
TO FORM ¥ THREL DIMENSIONAL FIGURE. OF EIGHT CURE'S
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CORRE,SPONDING DEVEIQPMENTS' AND PROJECTICN S
COF ACUIE AND CRATTESSERACT IN IOVER_SPACES

THE; CULE, A 3-SPACE FIGURF, CAN EF' REPRE
Fid 1 SENTED IN A SPACE CF'TWO
DIMENSIONS' IN TWO WAV
mowm!{qr 1]1%' %&A%EE'S AS
MG D
DOWN OR.DE'VELOPED UPON
APLANE, OR.BY A PROJECTIONAL DRAVING
‘THE FIRST METHOD WOULD SHOW THE,
SQUARES' WITHOUT DIS*
TORTION, BUT WOULD

UNIT (FIG 1). THE' SECOID
ME'THOD INDICATE'S
‘THIS CORRELATION, BUT AT ‘TH EXPENSE
Fiq3 CF MAKING AT LEAST 4 OF 'THE 6 FACES
APPEAR AS RHOMBIC PARAILFLOGRAMS
%P’Ménzs)AD CF AS SQUAREYS

THE TESSERACT, A-4-
SPACE FIGURE, CAN BE'
FOLDED DOWN, OR DEVEL;
OPED INTO A3-DIMEN~
SIONAL, FIGURE —OR.WE MIGHT CONSTRIXT
A JSPACE PROJECTION OF ‘THE' 4-SDACE
TIq 4 TESSERACT BY MAKING,
SAY, A MODEL,CF WIRE, IN,
WHICH THE BOUNDARIES
ARE' ORRETATED INTO
ACONSISTENT FIGURE,
BUT IN WHICH AT I[FAST
.gU CF 'THE' 8 BOUNDING
TR DISTORTED
«\\\\\*\\\}?} \ IN%SP%IW-
N\ THE FOURFOLD RETE'TI-
TION OF T1q 4 I T'OR_THE'
PURTOSE OF EXHIBITING THE
8 BOUNDING CUBGS' &F' 'THE'
TESSERACT
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