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SUMMARY

For Prof. Dr. JOSEPH E. HOFMANN
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POWERS WITH FRACTIONAL EXPONENTS BY ARCHIMEDES

Powers with fractional exponents we meet for the first time in the history
of Mathematics to the 8th problem of the second book of Archimedes work
about sphere and cylinder.

The ancient Greeks developed the algebra contemporarily to the arithmetic
and geometry. This is concluded from the «bloom» of Thymaridas and from
the books II, V, VIII, IX, X of Euclid’s Elements.

Powers with fractional exponents, but expressed indirectly and not visibly,
we are finding in to the X book of Euclid’s Elements, as e.g. to the X 27, where
the two medial straight lines are of the form :

1 3

4 4
e (2) mde()

The use of powers with fractional exponents by Archimedes without any
proof, means that the study of them has been done long time before of the
Archimedes. As it is concluded from the commentaries of Eutokios to the above
8th problem of Archimedes, the study of those powers is supported to the defi-
nitions 9 and 10 of the V book of the Euclid’s Elements.

Which period for the first time have being showed those definitions,
which constitutes theorems of general aspect, is unknown.

We are including these definitions :

Euclid V defin. 9. Let it be three continuous terms of geometrical pro-

gression, the A, B, I, that is % = %3—

. . A B T
gression, the A, B, I', A, that is =T =%
t_B_ I*_ AXBXI'_ A
From these are 5 T T~ BXIXA A
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And in general

Let it be the goemetrical progression A, B, ' A, ....,K, A, M of
continuous terms, that is

A B T K A
().

’F=T'—"'A_= ...... A

From these are

An—1 Bn—1 I'n—1 Kn—1 An—i
Baot = Tomi — Anci — = AT T Mot =
_ AXBXTX ..... XEXA _ A o)
T BXT'XAX..... XKXAXM ~— M 7
If to the geometrical progression A, B, T',..... ,K, A, M we are going
to omit the first term A, we shall have from the remaining n—1 terms
B _ Ir K A
P - A = e e e e @ _A— — —M"

From these are

L Kn—2  An—2  BXIXAX..... XExA _ B g
In—2 = An—z """ An—2 T Mn—2 = I'XAX..... XAXM M

From the (3) we get

1 - =
% = (%)n—g, (4) and from these we have(l;—) 1= (_I\E/;I_) 2, ().
n—1
From the (2,5) we get o = () o =l 5y B anens a

We believe very probable that the study of the powers with fractional
exponents, has been done by the Pythagoreans during the 5th century b. C.



