
sqvAR/A/tf T H E  c u t e s t .

*William F. Rigge, S. J.

HE squaring of the circle is without doubt the most 
important problem that has ever occupied the atten
tion of mathematicians of all grades. Its history 
says Glaisher, is almost the history of mathematics 
itself. A few ideas on this time-honored problem 
will add to our store of information.

We must begin with a definition and see what 
the problem really is. Many people imagine that 
the squaring of the circle means the finding of a 

figure which is both a square and a circle, that is, a square 
circle. This is simply absurd, of course, and no mathematician 
understands the expression in that way. What then is it? Squar
ing the circle means finding the side of a square that has the 
same area as a given circle, or which is the same thing in other 
words, finding the circumference of a circle that has a given 
diameter. As this diameter is for convenience sake taken as 
unity, it means finding the ratio of the circumference of a 
circle to its diameter. This ratio is called by the Greek letter 
p i . Squaring the circle then means finding the value of p i .

Two elements make the solution of the problem very inter
esting. The first is its ubiquitous application in all cases of 
pure and applied mathematics which deal with the circle and 
its numberless allied and derived curves. The second is its 
difficulty, because the circumference and the diameter are in
commensurable, that is, they do not bear to one another the 
ratio of any two integers or whole numbers.

In attempting the solution of the problem, the mechanical 
method of measuring the rim and the diameter of an accurately 
turned wheel, would be out of the question entirely, since purely 
mathematical methods of computing the ratio are infinitely 
superior to all mechanical methods.

♦Professor of Physics and Director of the Creighton University Observatory.
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The value of p i , as we know, is near three and one- 
seventh. Archimedes, nearly two thousand years ago, proved 
that it lay between three and one-seventh and three and ten- 
seventy-firsts. The ancient Egyptians knew its value with far 
greater accuracy. It has been found by the measurement of 
modern instruments that as accurately as stone can be cut, the 
perimeter of the water table of the big pyramid bears the ratio 
o f p i to its altitude.

In 1585 Peter Metius reached the famous ratio 355-113, 
the closest approximation ever found by such few figures, and 
correct to the sixth decimal place, the error being less than one 
part in thirteen millions.

Mathematics gives quite a number of methods of com
puting the value of p i . We are all familiar with the old 
geometrical one of Euclid, of circumscribing a square about a 
circle and inscribing another square in it, then, successively 
doubling the number of sides of the polygons, so that while 
their perimeters approach the circumference of the circle, their 
areas differ by as small a quantity as we please. Another and 
simpler method is to take four times the sum of one, minus 
one-third, plus one-fifth, minus one-seventh, plus one-ninth, and 
so on as far as we wish to go.

All these methods of computation, as a mathematician 
would say, give a series of terms, whose number in the present 
case is infinite.

Thus, when we say that the value of p i is 3.1416, we 
mean that it is equal to three, plus one-tenth, plus four- 
hundredths, plus one-thousandth, plus six-ten-thousandths. 
This value is correct as far as it goes, that is, to four decimal 
places. But it does not terminate here. If we wish to have 
a value ten times as accurate, that is, to get the next decimal 
place, we must not write a naught after the six and call it 
sixty, but write fifty-nine in place of it, and so on, ten places 
being 3.1415926535.

As a rule the labor of computing the next decimal is ten 
times that of computing the last. What patience must not 
mathematicians have had to compute a hundred places or more ? 
Thus Richter computed five hundred places, and Shanks suc
cessively 440, 607 and 707.

The practical utility o f this enormous labor is nothing
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whatever, except perhaps to show that p i is not a recurrent 
decimal. It is only learned lumber or an amusement of its 
own to memorize the value of p i  to a large number of places. 
Various schemes have been proposed for this purpose. One, 
easy in theory and somewhat laborious in practice, is to give 
certain ten letters of the alphabet the values of the digits from 
one to nine, as for example, let I mean one, N two, M three, F 
four, and so on, at our pleasure, and then to write words in 
which these numerical letters occur in their proper order.

Another method is to write words in order which have as 
many letters as the corresponding digit in p i . One of the 
best in this line is probably the following:

3 1 4  1 5  9
See, I have a rhyme assisting
2 6 5 3 5 8 9

My feeble brain, its tasks sometime resisting,
7 9 3 2 3 8

Efforts laborious can by its witchery,
4 6 2 6 4 3

Grow easier, so hidden here are
3 8 3 2 7 9

The decimals all of circle’s periphery.
This is correct to thirty decimal places. I can lay my 

hands on 127. What is the use ? Only a mathematical curiosity 
or perhaps an exhibition of learning.

Thirty places give an accuracy far in excess of anything we 
can ever use. For example, the distance of the earth to the 
sun is 93,000,000 miles, and taking that as known, let us see 
with what accuracy we can place the earth’s center in its orbit. 
The diameter of the orbit will be twice 93,000,000, let us say, 
2 0 0 ,0 0 0 ,0 0 0 , nine places of figures. As p i is a little over three, 
this circumference will be about 600,000,000. Using the exact 
value of p i to nine places, gives the position of the earth to 
the nearest mile. Four places more fix it to the foot. The 
fourteenth place gives the inch, the twentieth the millionth of 
an inch, and we have used only two-thirds of our thirty decimal 
places.

While the numerical, or rather algebraic, method of squar
ing a circle gives an accuracy as far as we please to go, it is 
the geometrical one on which an enormous amount of time and
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talent has been wasted, and on which every attempt has re
sulted in a wreck. The geometrical method tries to construct 
a straight line equal in length to the circumference of a given 
circle. This is not at all absurd, nor even impossible at first 
sight. We can draw a line equal to the square root of any 
whole number whatever. We begin by drawing a right angled 
triangle with its legs each equal to one. Then the hypotenuse 
is equal to the square root of two. This is geometrically abso
lutely correct to the last decimal place, although we cannot 
write this last place in actual figures. Then taking this square 
root of two as one leg of another right angled triangle with the 
other leg as one, the second hypotenuse is the square root of 
three. Continuing this process, we can by a geometric construc
tion draw a line equal in length to the square root of any 
integer, when a certain given line is taken as unity. Why then 
should we not be able to find the value of p i by a geometric 
construction?

This has never been done. And to prevent a useless loss 
of time upon the part of any reader of these lines, let me state 
that two great mathematicians, Lindemann and Weierstrass, 
have proved conclusively that it cannot be done by pure 
geometry, that is, by straight lines and circles. For this reason 
no mathematician, that makes any pretense to being informed 
in his branch, now wastes any time on this impossible problem.

Mr. Julius Festner, Law ’19, formerly American Vice and 
Deputy Consul at Barmen, Germany, contributes the following 
interesting item to a recent number of 1‘ Science. ’ ’

‘ ‘ Owing to the great distance garbage had to be hauled for 
dumping, the city of Barmen, numbering 172,000 inhabitants, 
formerly experienced considerable difficulty and inconvenience 
in disposing of its refuse and waste matter, and finally decided 
to build a garbage incinerating plant where waste matter of all 
sorts is now burned.

“ The plant was constructed in 1907, and has given excel
lent satisfaction in every particular. Not only is all the city 
garbage disposed of in a sanitary way, but from the cremation 
of this waste two important products are gained, an excellent 
quality of sand, and electricity.


