


OF THE GEOMETRIC LINES

WHICH FOLLOW NEXT, AND THE USES
thereof. And first how by means of these we can increase or decrease
in any ratio all areas of figures.

Operation VIIL

3 are called the Geometric Lines from their being divided in
f . 4+ 4 +

L7 zg geometrical progression out to 50. From these we gather various
; uses; and first, they serve us for finding the side of a plane figure
% that has a given ratio to another [similar] that is given. For
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ratio of two similar plane figures.

Operation IX.

7 et there be given, for example, two squares, A and B, or
3 indeed any two other figures of which those two lines A and
B designate homologous sides. We want to find what ratio
e there is between the areas. Take line B with a compass and,
I =42 opening the Instrument, fit this to any pair of points of the
Geometric Lines, say to points 20-20, Then, not altering the Instrument, take
line A with the compass and see what number this fits when applied to the
Geometric lines; finding it to fit, say, at number 10, you may say that the ratio
of the two areas is that which 20 has to 10; that is, double, And if the length
of this line does not fit exactly at any of the graduations, we must repeat the
operation and, trying other points than 20-20, get both lines exactly fitted at
some | marked] points, when consequently we shall know the ratio of the two
given figures, that being always the same as that of the two numbers of the two
points at which the said lines fit for the same opening of the Instrument. And
given the area of one of two maps you will find the area of the other in this
same way, as for example: The map with line B being 30 campi, how large is
map A ? Fit line B crosswise to points 30-30 and then see to what number line

A fits crosswise; that many campi you shall say are contained in the map with
line A.
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SQUARE ROOT EXTRACTION WITH THE HELP

of these same lines.
Operation XII.

2 n the present chapter three different ways of proceeding in
* the extraction of square root will be explained: one for num-
¥ bers of medium size, one for large numbers, and the third
§ for small numbers, meaning by “numbers of medium size”
Beweeliot those in the region of 5,000, by “large” those around 50,000, and
b}r ‘small” those around 100. We shall begin with medium-sized numbers first.

To find and extract the square root of a given medium number, then, the
Instrument must first be set. This is done by fitting crosswise to 16-16 on the
Geometric Lines, the distance of 40 graduations taken lengthwise along the
Arithmetic Lines. Then take away from the given number its last two digits,
which denote the units and tens, the number thus left being taken crosswise on
the Geometric Lines and measured lengthwise along the Arithmetic; what is
found will be the square root of the given number. For example, you wish to
find the square root of 4,630. Take away the last two digits (the 30) and 46
remains; therefore take 46 crosswise on the Geometric Lines and measure this
lengthwise along the Arithmetic. There you will find it to contain 68 gradua-
tions, which is the approximate square root sought.

Two things are, however, to be noted in using this rule. The first is that when

the last pair of digits (taken away) exceeds 50, you should add a unit to the
number that remains. Thus if, for instance, you want to take the root of 4,192,
then since 92 exceeds 50 you should use 42 instead of the 41 that remained; for
the rest, follow the above rule.

The other caution to be noted is that when what remains after removing the
last two digits is itself greater than 50, then since the Geometric Lines do not
go beyond 50 you must take the half, or some other [aliquot] part of the
remaining number, and using this distance you must geometrically double or
multiply the number [obtained] according to the part taken;" the final
distance, thus multiplied, when measured lengthwise along the Arithmetic
Lines, will give you the root you sought. For example we want the root of
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