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through the point which never meet the

given line ; they diverge from it as lines on

an hyperboloid may diverge.

That such possibilities transcend our or-

dinary notions of geometrical relations is

beyond doubt, but the hypothesis of their

possibility is justified by the following

analogy. Let os suppose a class of beings

whose movements and conceptions were

wholly confined to a space of two dimen-

sions as ours are to a space of three dimen-

sious. Let us suppose such beings to live

upon or in a plane and to have no coneep-

tion of space otherwise than as plain extend-

ed space. These beings would then have

a plane geometry exactly like ours. The

axiom of parallels would hold for them as it

does for us. But let us suppose that these

beings, without actually knowing it, instead

of being confined to a plane, were really

confined to the surface of a sphere, a sphere

such as our earth, for example. Then,

when they extended their motions and ob-

servations over regions so great as a large

part of the earth's surface, the^ jpould find

the axiom of parallels to fail them. Two
parallel lines would be only two parallel

great circles, and though each were followed

in a direction which would seem to be in-

variable they would be found to meet on

opposite sides of the globe. The suggestion

growing out of this consideration is : May
it not be possible that we live in a space of

this sort ? Or, to use what seems to me to be

the more accurate language : May it not be

that two seemingly parallel straight lines

continued indefinitelywould ultimately meet

or diverge ? The conceptions arising in this

way are certainly very interesting. If the

lines would meet it can easily be shown

that the total volume of all space is

a finite quantity. The sum of the three

angles of a triangle extending from star

to star would then be greater than the

sum of two right angles. Equally legiti-

mate is the hypothesis that it would

be less than three right angles, hut in this

case the total volume of space would still

be infinite. Now, this is an hypothesis to

be tested by ex[)erience. Unfortunately, we
cannot triangulate from star to star ; our

limits are the two extremes of the earth's

orbit. All we can say is that, within those

narrow limits, the measures of stellar par-

allax give no indication that the sum of the

angles of a triangle in stellar space differs

from two right angles. If our space is el-

liptical, then, for every point in it—the po-

sition of our sun, for example—there would

be, in every direction, an opposite or polar

point whose locus is a surface at the great-

est possible distance from us. A star in

this point would seem to have no parallax.

Measures of stellar parallax, photometric

determinations and other considerations

show conclusively that if there is any such

surface it lies far beyond the bounds of our

stellar system.

Such are the considerations by which it

seems to me that speculations on this sub-

ject may legitimately be guided. The wise

man is one who admits an infinity of

possibilities outside the range of his experi-

ence, but who in considering actualities is

not decoyed by the temptation to strain

the facts of experience in order to make
them accord with glittering possibilities.

The experience of the race and all the re-

finements of modern science may be re-

garded as showing quite conclusively that,

within the limits of our experience, there is

no motion of material masses in the direc-

tion of a fourth dimension, no physical

agency which we can assume to have its

origin in regions to which matter cannot

move, when it has three degrees of free-

dom. Claiming this, we must carry the

claim only to the limits justified by actual

experience. We have no experience of the

motion of molecules ; therefore we have no

right to say that those motions are neces-

sarily confined to throe dimensions. Per-
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