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The determination by using the Pythagorean Theorem, the length of the diameter and the length of the arcuate height and the length of chord.
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Circular wood is an embedded into the wall.

The place where it has appeared a little has been cut to a depth of 154" by a saw. The chord at a place which was the cut is 1hakv,

At this point, the chord, the midpoint of the chord, and the center point of the circle represent as the line segment A B, the point C,
the point O, respectively.

In addition, one of the shorter of the line segment that extending vertically from A B through the point C to the circumference
represent the line segment C D.

The following is method for determining the diameter of this wood. First drawing a circle with determining the width of the compass
so as to pass through the three points of the point A « the point B  the point C. Since the center point O of the circle is determined,
measure the length of the diameter. The answer is 2 shaku 6 sun,

By utilizing this property, seek the length of the diameter from the length of CD and AB. Bury the large spherical object on the
ground. Itis assumed that slightly visible from the ground. This state, in a parallel perspective on the ground, seeing in a plane.
Determine the diameter of this sphere from AB (the line segment in contact with the surface of ground), and CD (the line segment
connecting the midpoint of the highest point and AB from the ground of the sphere) .  First, draw a diagram which has been reduced
to one tenth the size. Then drawing a circle with determining the width of the compass so as to pass through the three points of the
point A e the point B * the point D. At this point, the length of the compass is radius length, and its two times length is the length of
the diameter. Because it is tithe scale, real values are ten times that of.

The following is a way to determine the length of AB when a diameter is 2 shou 6 sun and the CD is 8 s“". The short side of the triangle
is 5541 (this value has subtracted the length of line segment CD from the half of the length of diameter), and the hypotenuse is the 1
shaku 3 sun (the length of the radius). By using the Pythagorean Theorem, the length of AB is determined to 1 sh 2 sun_ Two times its
length is the length of AB. Therefore, the length of AB is 2 shaku 4 sun_|n addition, the following is a way to determine the length of CD
from the length of diameter and the length of A'B'. The hypotenuse of the triangle is the one e 3 su1, and the long side of the
triangle is 1 shaku 2 sun_ By using the Pythagorean Theorem, the length of the short side of the triangles is determined to 5 5. To
subtract the length of the short side from the length of AB is the length of CD.

These methods is called kei-shi-gen. Each “kei”, “shi”, “gen” represents the diameter, CD, and AB. The first one, the following is how
to determine the diameter of when the value of the CD and AB are both known. To squaring the half of the length of AB in the
beginning. Then to divide it by the length of the CD. Finally, to add the value of the CD. The second, the following is how to determine
the length of AB of when the value of the CD and the diameter are both known. To subtract the length of the CD from the length of
the diameter in the beginning. Then to multiply the value of the CD to the answer. Finally, to double the value of the square root of
the answer. The third, the following is how to determine the length of CD. First, to subtract the square of the half the length of the
diameter from the square of half of the length of AB. Finally to subtract the value of the square root of the answer from the radius.
The forth, the followingis how to determine the length of the arc. First, to divide the value obtained by squaring the CD by the half of
the length of the diameter. Finally, to add the AB to its value. In this case, pi may be either of 3, 3.14, and 3.1415. Fifth, the following
is how to determine the area of arcuate, including a CD. First, to add a CD and AB. Next, to multiply the CD into the answer. Finally, to

divide the answer by two.
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Symbols see Figure 1.
The measure unify to 4.

[1]Case of AB=10-5", and CD=1 - sun.
Determine of the length of the diameter.
Drawing a circle as to pass through the three
points of the point A e the point B e the point C.
Since the center point O of the circle is

determined, understand the length of the diameter is.

[2]cCase of the diameter = 2.6-5", and CD = 1.8 - sun.
Determine of the length of AB.
OD minus CD leaves 0.5-4".
In A AOC, the hypotenuse = 1.3-5U", the short
side = 0.5-sun,
By using the Pythagorean Theorem,
1.32=0.52 + AC?
AC=1.2
AB = 2AC, therefore, AB = 2.4

[3] Case of the hypotenuse = 1.3-5un,
and the long side = 0.5 -sun.

The hypotenuse (the radius) minus OC leaves CD.

CD =0.8-sun,

Be obtained by the (1) ~(3)

(1) we calculate the EF from AB and CD
After, the line segment CD is halved,by
squaring the answer, then divided by A.

(£2) *+AB+AB

Therefore, .

(2)We calculate the CD from AB and EF

The answer from the EF is determined by
subtracting the AB, remove the square root

In order to obtain the CD,we will multiply the 2
to the answer
N I

(8) 1t Is defined as a radius AO to obtain the CD, It
becomes CD When subtracting the —from AO

Therefore, itis cn- a0 -/ a0® —ac
(4)How to determine the length of A.

First, to divide the value obtained squaring the
CD by the length of the radius AO.

Finally, adding the AB to its value.
Therefore, = 2. &

a0
(5)1seek the area of arc. | add the AB and CD for
that.

| multiply the CD in its value.

And | divide it by two.

cp {(AB-+cCD}

Therefore, the area of arc=

A2 H-EAR
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Seek unknown edges from Circle diameter and
radius, the triangle made from the center of the
circle ,and the known edges.

Impressions
In this item, this time, | had to introduce a lot of ways.

In the Edo period | examine whether these had been what the

application.

Future tasks

We impressed with the mathematics of Japan had already developed as

much as the modern since the Edo period.

We, modern people, convey towards foreign to this excitement as

Japanese culture. Also | want to take advantage to studying inherited
the culture of Japanese mathematics, "wasan", of the Edo period.
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