The Relation of Mathematics 1, Physics
which has the aspects I discussed Jast time. I gave you the

of the type you might want. This theory Suggests that this
effect is the result of large numbers of actions, which would
€xplain why it js mathematicg].

Suppose that in the world €verywhere there are a lot of
particles, flying through us at Very high speed. They come
€qually in a]] directions — just shooting by — and once in
a while they hit Us in g bombardment. We, and the sun,
are practically transparent for them, practically but pot
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completely, and some of them hit. Look, then, at what
would happen (fig. 8).
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Figure 8

S is the sun, and E the earth. If the sun were not there, par-
ticles would be bombarding the earth from all sides, giving
little impulses by the rattle, bang, bang of the few that hit.
This will not shake the earth in any particular direction, be-
cause there are as many coming from one side as from the
other, from top as from bottom. However, when the sun 1s
there the particles which are coming from that direction are
partly absorbed by the sun, because some of them hit the
sun and do not go through. Therefore the number coming
from the sun’s direction towards the earth is less than the
number coming from the other sides, because they meet an
obstacle, the sun. It is easy to see that the farther the sun
is away, of all the possible directions in which particles can
come, a smaller proportion of the particles are being taken
out. The sun will appear smaller — in fact inversely as the
square of the distance. Therefore there will be an impulse on
the earth towards the sun that varies inversely as the squarc
of the distance. And this will be a result of large numbers of
very simple operations, just hits, one after the other, from
all directions. Therefore the strangeness of the mathematical
relation will be very much reduced, because the f undamental
operation is much simpler than calculating the inverse of
the square of the distance. This design, with the particles
bouncing, does the calculation.
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The only trouble with this scheme is that it does not
work, for other reasons. Every theory that you make up has
to be analysed against all possible consequences, to see if it
predicts anything else. And this does predict something else.
If the earth is moving, more particles will hit it from in
front than from behind. (If you are running in the rain, more
rain hits you in the front of the face than in the back of the
head, because you are running into the rain.) So, if the
earth 1s moving it is running into the particles coming to-
wards i1t and away from the ones that are chasing it from
behind. So more particles will hit it from the front than
from the back, and there will be a force opposing any
motion. This force would slow the earth up in its orbit, and
it certainly would not have lasted the three or four billion
years (at least) that it has been going around the sun. So
that is the end of that theory. ‘Well,” you say, ‘it was a
good one, and I got rid of the mathematics for a while.
Maybe I could invent a better one.” Maybe you can, because
nobody knows the ultimate. But up to today, from the time
of Newton, no one has invented another theoretical descrip-
tion of the mathematical machinery behind this law which
does not either say the same thing over again, or make the
mathematics harder, or predict some wrong phenomena. So
there is no model of the theory of gravitation today, other
than the mathematical form.

If this were the only law of this character it would be
interesting and rather annoying. But what turns out to be
true 1s that the more we investigate, the more laws we find,
and the deeper we penetrate nature, the more this disease
persists. Every one of our laws is a purely mathematical
statement in rather complex and abstruse mathematics.
Newton's statement of the law of gravitation is relatively
simple mathematics. It gets more and more abstruse and
more and more difficult as we go on. Why? I have not the
slightest idea. It is only my purpose here to tell you about
this fact. The burden of the lecture is just to emphasize he
fact that it 1s impossible to explain honestly the beauties of
the laws of nature in a way that people can feel, without
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