Book 10
Proposition 72

When two medial (areas which are) incommensurable
with one another are added together, the remaining two
irrational (straight-lines) arise (as the square-roots of the
total area)—either a second bimedial, or the square-root

of (the sum of) two medial (areas).
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For let the two medial (areas) AB and C'D, (which are)
incommensurable with one another, have been added to-
gether. I say that the square-root of area AD is either a
second bimedial, or the square-root of (the sum of) two
medial (areas).

For AB is either greater than or less than C'D. By
chance, let AB, first of all, be greater than C'D. And
let the rational (straight-line) FF be laid down. And
let EG, equal to AB, have been applied to E'F, pro-
ducing FH as breadth, and HI, equal to C'D, produc-
ing HK as breadth. And since AB and C'D are each
medial, EG and HI (are) thus also each medial. And
they are applied to the rational straight-line F'E, pro-
ducing EFH and HK (respectively) as breadth. Thus,



EH and HK are each rational (straight-lines which are)
incommensurable in length with £F [Prop. 10.22] . And
since AB is incommensurable with C'D, and AB is equal
to EG, and CD to HI, EG is thus also incommensu-
rable with HI. And as EG (is) to HI, so EH is to
HK [Prop. 6.1] . FH is thus incommensurable in length

with HK [Prop. 10.11] . Thus, EH and H K are rational
(straight-lines which are) commensurable in square only.
EK is thus a binomial (straight-line) [Prop. 10.36] . And
the square on F'H is greater than (the square on) HK
either by the (square) on (some straight-line) commensu-
rable (in length) with (EH), or by the (square) on (some
straight-line) incommensurable (in length with EH). Let
it, first of all, be greater by the square on (some straight-
line) commensurable in length with (FH). And neither
of EH or HK is commensurable in length with the (pre-
viously) laid down rational (straight-line) EFF. Thus,
FK is a third binomial (straight-line) - And
EF (is) rational. And if an area is contained by a ra-
tional (straight-line) and a third binomial (straight-line)
then the square-root of the area is a second bimedial
(straight-line) [Prop. 10.56]. Thus, the square-root of
ET—that is to say, of AD—is a second bimedial. And
so, let the square on EH be greater than (the square)
on HK by the (square) on (some straight-line) incom-
mensurable in length with (EH). And FH and HK are
each incommensurable in length with FF. Thus, FK
is a sixth binomial (straight-line) _ And if
an area is contained by a rational (straight-line) and a
sixth binomial (straight-line) then the square-root of the



area is the square-root of (the sum of) two medial (areas)
[Prop. 10.59] . Hence, the square-root of area AD is also
the square-root of (the sum of) two medial (areas).

[So, similarly, we can show that, even if AB is less
than C'D, the square-root of area AD is either a second
bimedial or the square-root of (the sum of) two medial
(areas).]

Thus, when two medial (areas which are) incommensu-
rable with one another are added together, the remaining
two irrational (straight-lines) arise (as the square-roots of
the total area)—either a second bimedial, or the square-
root of (the sum of) two medial (areas).

A binomial (straight-line), and the (other) irrational
(straight-lines) after it, are neither the same as a medial
(straight-line) nor (the same) as one another. For the
(square) on a medial (straight-line), applied to a rational
(straight-line), produces as breadth a rational (straight-
line which is) also incommensurable in length with (the
straight-line) to which it is applied [Prop. 10.22]. And
the (square) on a binomial (straight-line), applied to a
rational (straight-line), produces as breadth a first bino-
mial [Prop. 10.60]. And the (square) on a first bimedial
(straight-line), applied to a rational (straight-line), pro-
duces as breadth a second binomial [Prop. 10.61]. And
the (square) on a second bimedial (straight-line), applied
to a rational (straight-line), produces as breadth a third
binomial [Prop. 10.62]. And the (square) on a major
(straight-line), applied to a rational (straight-line), pro-
duces as breadth a fourth binomial [Prop. 10.63]. And



the (square) on the square-root of a rational plus a medial
(area), applied to a rational (straight-line), produces as
breadth a fifth binomial [Prop. 10.64] . And the (square)
on the square-root of (the sum of) two medial (areas),
applied to a rational (straight-line), produces as breadth
a sixth binomial [Prop. 10.65]. And the aforementioned
breadths differ from the first (breadth), and from one
another—from the first, because it is rational-—and from
one another, because they are not the same in order.
Hence, the (previously mentioned) irrational (straight-
lines) themselves also differ from one another.



