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THE CONCEPT OF INFINITY

When the small child builds the PINE TOWER and stands abeve it te shserve the
censtruction frem the tep, he has an early lmpreszion of infimity. It is the constant
sequence of cubes that provide the visuval cencept, the larger cube at the bettem showing
tha limit and the tiny ane at the top movinsd tewrards the iafinite. That some tewsr cai
alse be conatructed as ens would draw souares inseribed, one after the ether, within
the midpoints (zee fipure.) The first is the morsr censtructien and the clearest. Beth
previde an indirect preparation fear the concept of infinity with whieh he will wvark
in the slsmsntary vears.

The elementasry child ia intreduced te the fdea of a line going te infinity at beth
ends in the sfesmetrv presentation in which we shew the string stretchine off twe speesls,
that strimns increasing in lemsth se that it appears te £& #n and on,

A Picture of Infinity Withinm a Limit is presented with the charts of the square
geries mmbers 17, 18 and 19, With the fraetiem metsl insets, the child can repreduce,
in part, thess desisns. Hs may vse the zquare whele, and the square divided inte feurths
b¥ the diarenals te berin the desiegn of #17. He mav alse shew the berinning of the
trianrle inscribed within the triangle-e-—ses Fifure---by takins the triansle whele insst
frem its frame and shewins sne &f the trianrgle feurths within it, But, havime been
intreduced te the desiFma en the charts, he may draw similar patterns, Befinning with
the sguare, the triangle, ot sne af the rTegular pelyrsnz, His woertk iz simply te jein
the midpeints of the Fipure te form anether withim it. . .ever and ever araim. . .until
he cannet centinue because the size iz tee =mall, We may explain te the child that with
very delicate instruments, this desisn cenld re em s3till further-——and then we must
let the child nse his imegFinationm.







INFINITY. . «

It is impertznt te knew, howvewver, that we CANNOT represent infinty graphically
becauze at seme paint we must step. . .and infinity has ne end. The more we trv te
rive concrete evidence of an abstract cencept, the desper the ristake. We must
give the idea and that is enecgh, knewing that the pewer of the hmman mind can imarine
the cencept of sSemething witheut snd. We mmst sccspt that petentizl »f the mind,

Dott,sa Hentesserl asked why it is se difficult te rive the cencept of infinity.
If we look, net te geemetry, but te the ancient philesephies, we find they understesd
the finite as the perfect, the resdness; and the infinite the imperfect, the evil.
For the Greeks the finite was semething pesitive; the infinite negative. As man
changed, the philesephers of the remantic peried cempletesly changed that Greek cencept.
The finite became the necative cencept and the infinite the enly perfeet, pesitive.
Then Mentesseri netes the existential philesephy in whieh the finite is again gFesdness=—s=
these individuval experiences which cannst be repeated. And the infinite {s bad,

Fer the child, whe repeats the primitive schemes of man, it is evident that ths
finite sesms to him geod and it is sasy te understand; the infinite iz Jiffiemlt,.
Hiz motivation is limited by his age. But children, just as orimitives, have diffi-
colty accepting the infinite.

We may help him begin te identify the cencept with the werd through a languags
lessen:

HWe define the terms line segment as that part of the line having twve end pelnts,
ray a8 having ene end peint and <eines te infinity en the ather,
line as having ne end. !

Then, using the first and third terms we may say of the eopesite idess that:

The line sepment i3 a finite line,
The lins fis an infinite line.
The child matches the syabels te the werds.

How we pressnt an exereise in which we mes that we camn make sbatract nsuns fram
the adfective. “I can ask yeu te bring me a LONG pencil, but I canmet ask
yau te bring me the LEMGTH."
Length i3 a neun, but it is W wmething that we cannet See ner bring.

Zs we may shew hew g varisty eof adisctives pluz a suffix beceme abstract
neuns, sur peint here being the abstraet cencept of finitenesz and infinity,

Ad jeotive + Suffix Abhstract Naun
clean + liness cleanl in=ss
celd + neas celdness
wara *+ th watmth
bright + Bess brightness
Finite + nazs finitenasn
infinite + v infinity

Another interssting aprlication toc the language work begins with an introduction
of the two stories: “The Flying Dutchman™ and “The Wandering Jew,™ The first is an 18th
century Morwegian tale at the clese of which the sea captain s sentenced te szail around
the Cape of Good Hope forewer. “You will sail forever.™ (Heine) In the second story
of Ahagsver, we have the tradition of infinite nomadism of the Jews and the coomand
"You will walk forever.™ Both can be used to demonstrate the intransitive werb,
There is no objeet to receive the action of the verb, and there iz therefore no end
fmplied. With the language sentence conmstruction materials, we might show this by
placing an arrow directed towards the subject from the verb and another that gees from
the werb straight up. Thus in these two phrases we have the image of the intransitive
wverb, And we glzo demonstrate Infinity as that actiom which is perpetual, having no end,

In our presentation of Chriat: the Center of Man's History we utilize twe strips
of cardboard with frayed edges to represent time that goes infinitely into the past

and the futurs, In mathematics we begin to provide am intuition of the infiniteness
of the number system, The pregentation of the momes for the giant numbers at some
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enlarges this concept as the child begins to discover that, though we gFive names to
greater amnd greater numbersz, there is always that number plus one more, We can intrfo-
duce, too, the various series of infinite integers and, when the child haz had set
work, Georg Camtor's one-to-one correspondence as a clue to the infinite set.

Mathematical theory leads us directly inte the field of geography/astronomy where
we find great popsibilitiss for the contemplation of the infinits, e know, for
instance, that the 200-inch telescope can penetrate over a billionm light-vears in every
direction, and as far as we can see or photograph, galaxies streteh out., IFf we icarine
ourselves at the center of a sphere, the radins of a billion light Years, have
the "observable universe.” Our galaxy contains abowt a hundred billiem (10%1) stars,
In the observable universe, it is estimated that there are about a hundred billion
galaxies. Ouer imagination must again take over as we approach the expanse of this
universe; and the limitations that the term "observable universe™ implies. Im this
eonnection, an investigation into the experiences of the astronauts is a good one for
striking the imaginatiom, And the exploration of this {nfinite space of which we are
such a small part is ome which the children can relate te the real progression of svents
that makes ocur age a continuing history im the making,

We can give impressions of infinity through music and art alse. Of particnlar note
is (harles Ives "The Unanswered Question,” a contemporary piece with strings repre=
senting the infinity as a constant sounmd pattern while the brass and flute exchangs
the question and answer that is finally unanswered, In Vivaldi and Bach we have the
infinite mathematical progression in the musical compesition, In COnte=poTary sculp=
ture we find interesting examples suck as Albarts Giacometti's "Hands Holding the
Void™ Here the woman holds the void, but the stars of her large wide eyes contemplate
the nothingness before her, We may consider the work of the American Lovise Mevelsen.
The work of Mire who portrays the idea of infinite space beyond the figpures. The work
of Polleck whe gives the idea through his painting that the painting itself can continume
into infinity with the whitemess. The work of Eastern artists is a particularly ine
teresting study in the depiction of space. The intervals of space are as important
4 consideration here as the figures, Therhythm of spaces is important. For is often
the metaphor for space penetrating everything. But the sense of the figure within
the infiniteness of space is a particuvlarly powerful vision im the Oriental's art,

As 5 contrast, we can see in Westerm art a neesd to FI11 everything., And no real
consideration of the design of the space between things.

Perhaps this is a result in part of the history of Western thought regarding infinity
which is another interesting study for the child as he meets the great civilizations
and explores the culture®s attitudes as expressed through their mathematics , their
astronomy, their geometry. Euelid always nsed the line segment extendinmg as far as
necessary in either direction; but he avoided the infinite. In Greek science the
concept of Infinity is scarcely understood and frankly avoided., Thus they preferred
eircular motion, the study of the sphere, ete, Aristotle: "the infinite is imperfect,
unfinished and therefore unthinkable. It is formless and confused.” And sc only as
objects were distinet and defined did thev have a nature and meaning. Sophocles:
"nothing that is vast enters into the 1ife of mortals without a curse,” At the same
time, the Greeka =maw the study of mathematics as a mental preparation to pass from
the world of matter to the world of the spirit. That it was the duty of the intelli-
gent man to use his mind for the contemplation of the eternal ideas because the senses
grasped only the passing snd the concrete, Flato seized upon this idea and says:
"Light from the highest realities, residing in the divine sphere, blind the persom who
iz mot trained te face it. He iz 1ike one who lives continmally in the deep shadows
of a cave and is suddenly brought out in the sunlight, Mathematics is the ideal means

te make the transition from darkness te light. It i1s an interestine comtrast, And
only one example of the many historical references we can note that expand the concapt
of infinity throughout the ages,

Galileo said that "infinity amd indivisibility are in their very nature incompre-
hensible.” And so sursly we cannot hope to offer the children conclusive experiences
on the topic., Yet, as their experiences with the idea of infinite space and infinite
time intertwine, their intuitiom of infinity sxpands, their mental understanding srows,
their imagination becomes keemer. We mote finally the symbol invented by John Wallis
of (xford in 1700: « +» oand 80 on. , .to infinity.
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