The correct values for a circle

09.10.2006
Updated 08-12-2009

The correct
"values”

for a circle fr)

The correct value and its subordinated values
"3.125’, 0.78125, 1.28, 0.64, 0.21875

Please ook at formulae p29 & pages 34-38 all in grupp oviy.

&
Other approximated values and their subordinatatesa
For example: in grupp three only:
3.141592653.,0.785398163..., 1.273239545..., 0.63661977242146018367

Study the book carefully; if you do not agree aceqt the content of this book |

am open for discussions. See counterargument!

ISBN 978-91-631-8992-0



The correct values for a circle

MANY THANKS
TO MY CHILDREN,

without whose help this would not
have been possible.

Also find a mistaken in the book and win 300,000e8ish Crowns and a copy of
the book. For more information please sa&@w.correctpi.comor write to
correctpi@hotmail.com

ISBN 978-91-631-8992-0



The correct values for a circle

The correct values for a circle

by
Mohammad-Reza Mehdinia

/

\\\\\\ SIS

ISBN 978-91-631-8992-0



The correct values for a circle

Author: Mohammad-Reza Mehdinia
Editor, Illustrations coordinator, Designer, Coa@d Data processing:
Mohammad-Reza Mehdinia

Edited, coordinated and finances by
Dr Maryam Mehdinia

Edited, Searcher and Data processing by
Dr Bahman Mehdinia

Nytt Véarde forTT

First edition in Swedish 2000, Sweden, Halmstad
ISBN 91-630-8300-0

Sweden

Det korrekta Vardet foFl

Second edition in Swedish 2003 Sweden, Malmoe
ISBN 91-631-2716-4

Sweden

The Correct Value fof(

The third edition

English translation of the second edition and cemgntary.
Sweden Malmoe 2004

ISBN 91-631-2717-2

Poland,Gdansk2004

ISBN 978-91-631-8992-0



The correct values for a circle

The Correct Values for a circl&l

Fourth edition

English edition Sweden 2006

Author: Mohammad-Reza Mehdinia

ISBN 978-91-631-8992-0

Copyright © 2006 Mohammad-Reza Mehdinia or
Dr- Maryam Mehdinia

All rights reserved.

Published Sweden 2009-03-28

E-Mail: mohammadrezamehdinia@hotmail.com
correctpi@hotmail.com

Homepage: www.correctpi.com

ISBN 978-91-631-8992-0



The correct values for a circle

This book does not take up the methods that hage bged so far to arrive at the
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Preface

The correct values for a circle

| arrived in Sweden in 1987 and immediately stattedork intensively
on this book. In 1995 | finally discovered the \athat is presented in the
book. The result was publishedhtallandspostena local newspaper in
the south of Sweden, on 19 January 1996. This qitybled to an
interview on TVChannel 4 Hallandwhich was broadcast on 23 and 24
January 1996.

Important sections of the book were sent to Chantmiversity of
Technology in Gothenburg 1996 and the Universityusfd.

The first edition was published in Swedish on 1 ¢a2000. The
Swedish Royal Library and seven universities in @&weeach
received a copy of the book.

This English edition is more thorough and has h@erided with
more details than the third, Swedish, edition.

The aim of this edition is to provide the readethva more detailed and
thorough solutions.

The key to the whole document is gguaring formTo clarify this
form | have described the relationships betweearsgu circles and
cylinders.

It is of great importance that the reader shoukt &tudy the
three illustrations and their characteristics @djng systems in
chapters 1 and chapter 2 part 3 to get to undetskencylinders
in chapter 3. For illustrations see chapter 4.

Once you have understood these chapters you can guhow
to measure a chord.

This will enable the reader to systematically follthe text.

The book concludes with more illustrations and foliae for
calculations involving other geometric figures.
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ABBREVIATIONS
Units of length = u.l.
Units of area = u.a.

Units of circumference = u. o.
Units of other...

SYMBOLS USED IN TEXT

+ = Addition - =subtraction  * = multiplitan /= division
S = square-squaring side s = side of a square

S=4

d = diameter

D = diagonal

Length units = u.l.

Area units = u.a.

Logarithm ofe”

In of Iogarithmen

The new logarithm introduces:

cyks = cylinder-squaring side

cyks = square side of the cylinder-squaring forrthwai side of 3.125
cy = the variable exponent of cyks

c = circle k = square

Oc = circumference of circle Ok = perimeter of sgua
Standard circle, = diameter = side, = inner circle
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CONCEPTIONS OF TT

One conception of is the value 3.141... that is used for calculatiamslving
geometrical figures containing circles.

Another conception is that the number 3.141... iy anl approximation.

| interpretTTin this book as the relationship between a ciaclé its diameteand
not as the irrational number 3.141...

| have attempted to find a value that will resalekact calculations of circles.

SQUARING
The word “squaring” is used for the following:

A. The square with side of 4 u.l. so-called squarasqg form
B. A circle with the diameter of 4 u.l., the circleusging form

C. The only cylinder that has been produced by a sqrat two
circles, from which come the cylinder squaring form

| identify the characteristics found in figurestthaall square squaring
circle squaringandcylinder squaringand the principles behind these
figures. | refer to three figures:

1. Square

2. Circle
3. Cylinder

ISBN 978-91-631-8992-0



The correct values for a circle

Chapter 1

SQUARES

AND
THE SOQOUARE SQUARING FORM

ISBN 978-91-631-8992-0
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Grading systems

The grading system is a work of nature, is not ipesso change it
Here | have presented three kinds of grading sydiesy are “squares
grading-system, circles grading-system & cylindgeding-system”. It is
very important to remember the grading systemsimr ynind when you
are reading this text. Take copies of the gradysgesns and look at them
while you are reading, it will help you to alongetreading process.

When you choose a value look for it in the gradiggtems to see
where the value is placed in each grading system.

We have three cases to solve.
These points below are important to understand:

1. Squares and their properties in the Grading-system

2. Circles and their properties in the Grading-aystl.

3. Cylinders and their properties in the Gradingtsm |Il.

4 There are three forms of squaring-forms | hatked them, 1. Square
squaring-form, 2. Circle squaring-form, 3. Cylindguaring-form
and their relationship.

4.1  Each squaring form is special and unique iowa.

4.2  There is only one square, one circle and ohedgy that form the
squaring form.

. We must first understand what a squaring form is.

. If you want to change or use other values, cangfugrify it with the
three grading systems.

. Be aware of the size of square which gives youw#tee.

. When you get a value try to locate its positioeath grading system.

. Q always presents a per cent of a circle.

. Each square gives five different numbers and e&tiem illustrates

Q, 4Q, R, 2R, BandH.

To understand this book you have to understandltbge
mentioned points.

ISBN 978-91-631-8992-0 14
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SQUARES

| have divided squares into three groups accortirijeir perimeter
and area.

As shown above, | have graded the squares belongiting interval 1-10. The
numbers represent the sides of the squares. Sghatese created using this
system have different perimeters and areas, okseodiaking into consideration
the sides, perimeters and areas, one can categmese squares into three
groups:

Grading system 1

5-6-7-8-9-10
Area larger 6-7-8-9-10  Area > perimeter
than perimeter ~ 7-8-9-10
5-6-7
5-8
5
A=0 A=1 a3 O=A 0=1
3
Perimeter 11;_23 Perimeter > Area
laraer than are 3.9.1.2
2-3-1-3-2
3-2-1-2-1-3-2

Note: The grading system can not be changed.

ISBN 978-91-631-8992-0 15
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Group 1
Group 1 contains squares that have a side largarGhu.l. and smaller than 4 u.l.
The squares that belong to group 1 have perimisteysr than their areas. By this
is meant that if one only regards the numberssjeetive of the unit for
perimeter or area, the number for the perimetkrger than the number for the
area.
The examples below illustrate the above statement:
A square that has a side of 3 u.l. has a perinoéte2 u.l. and an area of 9 u.a. |
mean here that 12 is larger than 9, i.e. the peéeime "larger” than the area.
Perimete=3*4=12  Ares= ¥=9

Perimete> Area = 12> 9.
Group 1 squares whose sides are smaller than 4ave a perimeter
that is larger than the area.

Group 2

In this group there is only one square with the gidl.l.

In the all squares there is only one square thheiside 4.

This square has a perimeter "equal to" the area.

The perimeter 4 *4 = 16 u.l. Ared 416 u.a.
Perimeter = Area 16 =16

This square is unique due to these characteristics.

Group 3

Group 3 consists of squares whose sides are ltrger4 u.l.

The squares’ perimeter in this group is "smallbent the squares’ areas.
Example:

A square with the side 10 u.l. has the perimeter:

10*4=40u.l.  But has the area®® 100 u.a.

Perimeter< Are = 40< 100

Group 3 squares whose sides are bigger than have a perimeter
that is smaller than the area.

ISBN 978-91-631-8992-0 16
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All squares are divided into these groups accortbrtpe above system.
Group 1, the perimeter is larger than the area  niter > Area
Group 2, the perimeter is equal to the area PeeinrefArea

Group 3, the perimeter is smaller than the area infeser < Area

Grading system 1:1

Squares

500-1000-10000- ...
8.5-9.5-10.5-100
Group three  7.5-8.0-9.0-10 Area> Perimetel
6.5-6.7-7.0
5.55-6.0
4.5-5.0
4.1

Group two Onlyd O=A «4- >=1& A=1

3.999
3.9750
3.950000
3.928105767
Group one 3.70-3.75-380 Perimeter> Area
3. 4-3.5-3.6-3.65
3.20-3.30-1.45-1.5
3.141592653589793...
2.3-2.5-3.0-3.1-3.15-3.125
0.5-0.8-0.9-1.4-1.5-1.6-1.8-2.0

Note: The grading system can not be changed.
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The unique square

SQUARE SQUARING FORM

The square in group 2 is only one square. To @jstsh this square
from others, the side of square is designatedaldjdt. It is called
the "square squaring-form”, from which comes theasig rule and
the squaring formulae.

4 units

IS

Square squaring-form

nw —+ — 5 C

N.B.

Squares with sides of 4 u.l. have a perimeter af.Ll&nd an area of
16 u.a. Perimeter = 16 u.l. and area = 16 u.a. \Mhanediately
observed was the common number for the perimetetrenarea.

You can find a description and a short view ofleisdn chapter two, part one.
Cylinders in chapter three, part one. The aim es¢éhdescriptions are that one
easier gets a more structured view of circles afidders and also preparing ones
mind about the new theory.

You can find a more detailed description regardiinges in chapter 2, part two.

ISBN 978-91-631-8992-0 18
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Chapter 2
PART ONE

CIRCLES

Description and a short review of the circles praps.

ISBN 978-91-631-8992-0
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CIRCLES

1. Acircle has drawn inside a square; they have taisgen four
points. This means that the circles diameter isktquthe squares
side.

2. When you choose a circle you have to identify tingase with its
side equal to the circles diameter.

3. In this way the circle is depended of the square.

4. According to the squares grading-system we areihgdior grading
system for circles.

It is most important that one realise thatles are depended of
squares. This law does not imply for rectanglesiangles.

7N
s=3
d=3

N /|

Circles can be divided into three groups on theesprimciple as that used
for squares:

In Group 1, the circumferences are larger tharatbas
Circumference > Area and diameter > side

In Group 2, the circumference is equal to the area
Circumference = Area and diameter = side

In Group 3, the circumferences are smaller tharatbas
Circumference < Area and diameter < side

ISBN 978-91-631-8992-0 20
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As above, | divided the circles into three grouphwiameters 1-10. In
order to divide the circles into three groups | trfirst be able to calculate
the circles’ characteristics. | used the numbe4B.1 and calculated the
characteristics of the circles to make exact megseants. When was
used for calculating values of the circle with themeter 4 u.l. the
circumference was larger than the area.

There must be another number that can group ciclése above way.

To arrive at this number | have constructed forraudtat are discussed
later in the book in chapter 2, part two.

Clarification:

Now we know that the square with 4.u.l is uniqud aalitary. And we also
recognize the unique circle with a diameter 4wiklich is placed inside the
square. The question is which constant or valusésble for calculation of a
circle.

By now we know that the squares grading-systenlasvaof nature. If in
every square there is a circle with its diametera¢éqs the side of the
square there must be a grading system for circlegedl. The circle
grading-system is also a law of nature.

The grading system of circles should have the ganmgerties as the
squares grading-system. Circles are depended afegmainly the squares

grading-system, as it is also validated for otlradgng systems

| have constructed the circles grading-system aiagito the squares but we still
do not know what number will be in both groups!

ISBN 978-91-631-8992-0 21
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THE CIRCLE SQUARING-FORM

In order to solve the problem with the circle, fisglect a square in the following
way:

We draw a circle within a square with the squaforgn that touches the
sides of the square. In this way we obtain a cindlese diameter is equal
to that of the square’s side. “This circle is degmamt on the square”. An
explanation of this statement will be made lateihendocument.

a
\ 4/
We draw a circle 4 u.l. in diameter, i.e. the sd@emgth as the side of square. In
the square with the squaring form, which has aa arel perimeter of 16 units,
there is a circle within the squaring form - séestiration above. The

circumference and area of the circle and thoshettuare have a common
number.

Qwm
o

We try to discover a reasonable explanation far thise. To explain the method
of approach, the squaring form rules are used.

The circle that lies within the square and hasstmae diameter as the side of
square is called the inner circle. Once again, ti@ethe diameter of the inner
circle is equal to that of the side of the square.

If a square lies within a circle and the squarégdnal has the same length as

that of the diameter of the circle, the circleadled the outer circle. See
illustrations below.

ISBN 978-91-631-8992-0 22
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Outer circle

/ \ Inner square
Inner circle

If there is a square, which has the same area emtgter, there must also be a
circle with the same characteristic as the squgmaring-form. Such a circle is
called the circle squaring-form and is definedhe same way as the square
squaring-form, i.e. perimeter = area.

| have chosen a few numbers for squares and putt ithte parentheses. | do not
know which of the numb&rumbers are in group two, when | discover the
number/numbers it will be the value | looking for.

There are squares sides into parenthese§” 192

every number will produce a valué/hen 9?
"
| give the values will construghe 27
Grading system Il for circles 5?
4.5?
4.1?
Which of the numbers is in group two? 4?
- 3.9997?
-we will know later
3.99?
' 3.9?
Group three = Area sircumference 35
Group two = Circumference = area 3.0?
. 2.75?
Group one = Area < circumference
2.5?
2?
1.5?

\ 1.4? J

ISBN 978-91-631-8992-0 23
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The method that | use to analyse and produce & eiith the squaring form can
be followed in Chapter 2, part two.

ISBN 978-91-631-8992-0 24
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Chapter 2
PART TWO

CIRCLES

&
THE CIRCLE SQUARING-FORM

ISBN 978-91-631-8992-0 25
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In
of
the logarithme
The first formulae is constructed and it with usintp thatln of logarithme,
which the formula are based on that.

Key to symbols used

+ = addition - = subtraction * = multigdition / = division
S = square squaring-form side

s = side of any square

d = diameter

D = diagonal

Length units = u.l.

Area units = u.a.

Circumference = co

Perimeter = ko

Standard circle, = diameter = side, = inner circle

Logarithm e = log e

Logarithm In of e = log In

The side of the square, the diagonal, and the deamef the inner and outer
circles are the values needed to construct a fansele below.

Above all, the following four units are essential:
4 u.l. - that is, the side’s of the square andrher diameter of the circle.

Firstly | will clarify the relationship between thieree different groups of circles
that | defined above.

The basis | started with is logarithm since | chose the In of logarithri. &he
squares side is put into the formulae which one givme values for each square.

ISBN 978-91-631-8992-0 26
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From this starting point | will investigate theagbnship between the square
squaring-form and the circle squaring-form andrlatepter the cylinder
squaring-form.

If we compare a square with its inner circle we saa that the circle has a
smaller circumference and area than the square.

The square that results in the square squaring4@sra side of 4 .u.l.
This square is inner circle, that also has a dianwt4, will have the
same characteristics as the square, i.e. the areacircumference.
Note though that the area of the circle and itsuciference are smaller than
those of the square. As | mentioned earlier, |ttédl circle the circle squaring-
form.

As explained above, the side of the square is dquhk diameter of the circle.
The area, perimeter and side of the square andetiam

of the circle are known but the following is unknow
1. The area and circumference of the circle.

K / 2. The shaded area and perimeter in the figure.

Now | need to calculate the two unknown areasptreneter and the
circumference with the help of the formulae.

| will define the formulae that will calculate tlagea, the circumference and the
perimeter of the above picture.

Once again, note that the circle has been placttisquare and that it touches
the sides of the square at four points, i.e. thegand the circle have four
common points.

The square with 4 .u.l. is the most important sgudrall squares.
As mentioned above, | have divided the figures thtee categories:
1. Squares

2. Circles
3. Cylinders

ISBN 978-91-631-8992-0 27
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Squares have been defined in earlier chapters t@hap

The definition of circles will be supplemented earin the text, and cylinders
later.

It is important to point out for the calculationtbk circle’s characteristics, as

with the diameter 4 circle squaring-form, thasitdependent on the square having
a side of 4 .u.l. “the square squaring-form”. Tetionship between this circle’s
characteristics are the same as for the squarg@rbportionally smaller.

| need to construct a formula that will produceuwes that in turn will aid the
calculation of the geometric characteristics oirele.

For this formula | require an inner circle and aneo circle that have been drawn
inside and outside a square with side’s 4 .u.l.tsxew for further explanation.

The formulae will define a circle that shows relation to;

1. Its diameter to its circumference and area.

2. Circles relation to its square.

3. Its relation of the shaded area that is not covered by the
circle.

4, Finally, how many per cent a circle cover its square’s
area and perimeter.

5. Also relations to the cylinder.

Inner circle:

An inner circle is a circle that has been drawmdi@s square with the same
diameter as the side of the square.
I emphasis that | only use a square with side .ofl4

Outer circle:

An outer circle is a circle drawn outside a squardhis case the square’s
Diagonal being the same as the diameter of théecirc

Only a square with side of 4 .u.l is used.

ISBN 978-91-631-8992-0 28
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Each square has a circle within itself. Its diamet¢he same as the side of the
square. The square has a side and a diagonahrtbedircle’s diameter is equal
to the side and the diagonal is equal to the dianadtthe outer circle. The outer
circle is always twice bigger then the inner circle

With help of the logarithm e | build the formulae.

| use the diagonal of the square and the sideeadiitmeter and put them in the
formulae.

Note: Each square gives five values or constanenwising the formulae.
These values are substitutes and complementsdbrather when
calculating a circle.

The side of the square, the diagonal and the demnef the inner and outer
circles in the each group (1, 2, 3) are neededmsteuct a formula. The most
important is group 2, see below.

Above all, the following three units are essential:
1. 4 .ull -thatis, the side’s of the square andrher diameter of the

circle.

2. +/32-thatis, the Diagonal of the square or theraditameter of the
circle.

I shall construct formulae from the above logarishm

With the help of the formulae below it is Squaresormulae

possible to calculate the proportion of th| Q = (In+/(€"%)?* 2/Ine"%)? /2.
inner circle area and the area of the squ

with the squaring form. (in [$2%2/In s /2=0Q

m In/ 2x D[] 2x D=

The formulae are the basis of logaritin (nvs ns) 4Q
2 % 9)\2 —

“In of logarithm€ is used. (Ins/Inys**2)*=r

(Ins/Inys**2)?*2=2r
1-(InVs**2/Ins)*/2=Db
1-(Ins/Inys**2)*=h

ISBN 978-91-631-8992-0 29



The correct values for a circle

ISBN 978-91-631-8992-0

30



The correct values for a circle

Descriptian : Genereformulae

4Q=(In{/(€™)*>*2/Ine™)?* 2

Relevanformula:= 4Q =(InVs**2/Ins)** 2
Relationskp betweerareacircumfereiceanddiameteiof acircle.

Percentagbormula:= Q =(In «/@ /Ins)? /2
Theformulaproducessaluethatshowshow manypercentacircle
areacircumfereceanddiametercoversthesquarewhenits sideis
putin theformula.

Executivdformula:= R=(Ins/Ins** 2)?
Relationbetween thsideof asquareanddiameteiof acircle
whensquares perimeteiis equalto thecircle'scircumferece.

Inclusiveformula:= 2R =(In's/In~/s?* 2)?*2
Relationbetween tksideof asquareandcircle'sdiameter vinen
theperimeteiis equalto circumferace. Relationbetweerareasand
perimeter®f asquareanditsinnercirckandoutercirce.

Shadowformula:= B=1-((InvVs**2/Ins)’/2)
Theareabetweerasquareanditsinnercirce;B + Q =square.

H=1-(Ins/Inys**2)?
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The correct values for a circle

The formulae’s above give me values that are iifistl on pages 34-38. For
example you can see on every line that each valomgs to a square. The
squares which | have used are chosen from squeaadsg-system 1. Further |
will construct a structure for circles grading-gystthat will originate from the
squares grading-system 1.

Values of the various squares put into the formuldle different results. Note
that | wish to show the correct numbers with detém@ee the notes after values,
numbered 1, 2, 3 etc and they in groups.

When a circles diameter is the same as a squade’stBe circle is called an inner
circle for the square. The inner circle will be deded of the square. Now you
are be able to calculate the circle through the efdthe square.

| divided circle in three groups according to thqeares and this grading system
form.

Circles can be divided into three groups on theesprimciple as that used
for squares:

In Group 1, the circumference is larger than tleaar
Circumference > Area

In Group 2, the circumference is equal to the area
Circumference = Area and diameter = side

In Group 3, the circumference is smaller than tieaa
Circumference < Area

As above, | divided the circles into three grouphwiameters 1-10. In
order to divide the circles into three groups | trfirst be able to calculate
the circles’ characteristics. | used the numbe4B.1 and calculated the
characteristics of the circles to make exact messeants. When (3.141)
was used for calculating values of the circle it diameter 4 .u.l. the
circumference was larger than the area. See gragstgm one, two and
three and ANALYSIS IN PRACTICE & APPLICATION, VALUES AND
DIAGRAMS” page 93-127
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The correct values for a circle

Constructions 1-5 on pages 34-38, we can see sjsigies and each side in its
own group and with its own values.

The formulae give some long list of numbers. I could find five
different values which with you can calculate a correct circle in
different ways.

The correct value and it's subordinated values

Relevant formulae

Percentage formulae, subordinate value one
Inclusive formulae, subordinate value two
Executive formulae, subordinate value three
. Shadows formulae, subordinate value four
See pages 34-38

ok wbdPeE

Note that each square’s properties are very impotehen a square is put in the
formulae you have to think about:
1. Square properties used in formulae, (side, aregaritheter).
2. Find out which subgroup of the squares gradingesyghe square
belongs to.
3. Locate the obtained value in the circles gradirgjesy.
4. With the above or selected value calculate thdecpmperties.
5. Find out the correct properties for the above eir8le application on
pages 95-98. .
For details and further information for the abowéngs se pages 34-38, 39,
45-48, 51, 52, 53-55, 61, 83-84,88 & analysesdiagrams pages 93-98, 99-

127,111-112 and 115-117.

Observe: Index for all values
Connection Schedule for Values and their subordthat.......... 157-165
Separately Schedule for Values and their suboreéhat.......... 166-170
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The correct values for a circle

NO. M =(In/(e"%)?* 2/Ine"®)?* 2. Relationsip betweerdiametercircumferace& area
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(INV10?* 2/In10)2* 2 = 2.6473695..= 4Q < )
(INV92*2/In9)2* 2 = 2.68068879.= 4Q < 4M

Relevant formulae

(InV82*2/In8)**2=2.7222..= 4Q < 4M

(InV72*2/In7)**2=2.77585615.= 4Q < 4M >

r Group three

(InV6%**2/In6)** 2= 2.84853316.=4Q < 4M
(InV5°* 2/In5)** 2 = 2.95409426.= 4Q < 4M
(InV45%**2/In 45)** 2 =3.027880092.= 4Q < 4M

(In+/4.12*2/In 41)>* 2=3.103162981.= 4Q <

(INV4*2/In4)?*2=3125=4M  — Group two only

I

(InV/3.999* 2/In 3.9992* 2= 3.125225493.= 4Q > 4M\
(InV399%* 2/In 399)?* 2=3.127261525.= 4Q > 4M
(Inv/398 * 2/In 398)2* 2 =3129537779.= 4Q > 4M
(Inv/397%* 2/In 397)2* 2=3.131828911.= 4Q > 4M
(InV3967* 2/In 396)?* 2=3.134135076.= 4Q > 4M
(In/3952* 2/In 395)%* 2 = 3.136456429.= 4Q > 4M
(InV3942* 2/In 394)%* 2=3138793128.= 4Q > 4M
(InV393*2/In 3932*2=3.141145331.= 4Q > 4M

(INV/3.929°* 2/In 3.929%* 2=3.141381410.=4Q > 4M

Group one

(In\/3.928105767* 2/In 3.92810576)% * 2 = 3.141592653.= (77) = 4Q > 4M

(Inv/3922* 2/In 392)?* 2=3.143513202. = 4Q > 4M
(INV/39%* 2/In 39)%* 2= 3.1482966603.= 4Q > 4M
(INv/352* 2/In 35)?* 2= 3.259657005. = 4Q > 4M
(INV32* 2/In 3)2* 2 = 3.46089568. = 4Q > 4M
(InV252* 2/In 25)2* 2= 3.799065628. = 4Q > 4M
(InV22*2/1n 2)2* 2= 45=4Q > 4M

(INV152* 2/In 15)2* 2 = 6.8802370..= 4Q > 4M

(INV14%*2/In 1.4)** 2=8.24197343.= 4Q > 4M ]
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No. M =(In/(e"®%)**2/Ine"®)? /2.
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The correct values for a circle

Percentageelationslip betweersquare circle

(InV10?* 2/In10)* /2= 0.6618423801Q @
(INV9?*2/In9)*/2=0.6701721995Q <M

Percentage formulae
Subordinate value ong

(In\8°*2/In8)* /2= 0.6805555556Q < M

(InN7?*2/In7)? /2=0.6939640386Q < M >

(In/62* 2/In6)? /2= 0.71213333204..Q < M
(In+/52* 2/In5)? /2 = 0.7385235568.Q < M

(In\452* 2/In 45)% /2= 0.756970023Q < M
(Inv41°*2/In 41)% /2= 0.7757907452Q < M

- Group three

Group two only

(InV4*2/In4)?/2=078125=-M —

(INV/3.999° * 2/1n 3.9992 /2 = 0.7813062735Q >
(Inv'3992* 2/In 399)? /2= 0.7818153813Q > M
(Inv/398* 2/In 398)2 /2 = 0.7823844446Q > M
(Inv/3972* 2/1n 397)% /2= 0.7829572278Q > M
(Inv/396%* 2/In 396)? /2= 0.7835337691Q > M
(Inv/395** 2/In 395)? /2= 0.7841141073Q > M
(Inv/394%* 2/In 394)? /2= 0.7846982819Q > M
(Inv393* 2/In 3932 /2= 0.7852863328Q > M
(INV/3.92% * 2/In 3.929?2 /2 = 0.7853453526Q >

i

Group one

M

(In/3.928105767* 2/In 3928105762 /2 = 0.785398163.= (77/4) =Q > M

(Inv/3922* 2/In 392)? /2= 0.7858783005Q > M
(InV39%2* 2/In 39)? /2= 0.7870741511Q > M
(InV352* 2/In 35)2 /2= 0.8149142637Q > M
(INV32*2/In 3)2 /2= 0.865223921.Q > M
(InV252* 2/In 25)% /2= 0.9497664071Q > M
(InV22*2/In2)2/2=11250> M

(InV15%* 2/In 1.5)2 /2 =1.720059253Q > M
(INV142* 2/In 1.4)? /2 = 2.060493358Q > M

J
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The correct values for a circle

M =(Ine"S/In/(€"%)** 2)2* 2,

No. Relationslip betweerdiametercircumferemceandarea
1 (n10/InV10%* 2 )2*2=1510933766.= 2r >2
2 (In9/Iny/9?* 2 )2* 2=1.492153809.= 2r > 2R g‘j&igﬁ;ﬂn\:g:ﬁg -
3 (In8/In\/82* 2 )2*2=1.469387755.= 2r > 2R
4 (In7/Iny72* 2 )2* 2=1.440996859.= 2r > 2R >
Group three
5 (In6/Inv6%* 2 )?* 2=1.404231502.= 2r > 2R
6 (In5/In+/52* 2 )2* 2=1.354052932.= 2r > 2R
7 (n45/InV45%* 2 )2*2=1321056276.= 2r >PR
8  (In4l/Iny41* 2 )2*2=1.289007385.= 2r 2R
9 (In4/In42*2)?*2=128=2R = Group two only
10 (In 3.999/Inv/3.99 * 2)?*2=1.2799076..= 2r <2R \
11 (In 399/Iny/399** 2)?* 2=1.279074349.= 2r < 2R
12 (In 398/In/398* 2)?* 2=1.278144021.= 2r < 2R
13 (In 397/In/3972* 2)2* 2=1.277208977.= 2r < 2R
14 (In 396/Iny/3962* 2)?* 2=1.276269179.= 2r < 2R
15  (In 395/Iny/395%* 2)?* 2=1.275324587.= 2r < 2R
16  (In 394/Iny/394%* 2)?* 2=1.274375162.= 2r < 2R
17  (n 393/In/393* 2)?*2=1.273420863.= 2r < 2R Group one
18  (In3.929/In/3.92% * 2)2* 2=1.273325164.= 2r < 2R
19 (In 3.928105767In+/3.928105767* 2)2* 2=1.273239545.(2r of 77) < 2R
20 (In 392/Iny/392°* 2)?*2=1272461651.= 2r < 2R
21 (In39/Iny39°*2)2*2=1270528321.= 2r < 2R
5o (In35/Iny352*2)?*2=1227122956.= 2r < 2R
53 (IN3/InY3?*2)?*2=1.155770172.= 2 <2R
o4 (In25/Iny252*2)2*2=1052890471.= 2r < 2R
o5 (In2/InV2?%2)?*2=0.8888888888...= 2r < 2R
o6 (IN1.5/InV/15°*2)?* 2=05813753209.= 2r < 2R
o7 (In1.4/InV142*2)?*2=04853206617.= 2r <2R /
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The correct values for a circle

No. R=(Ine"°/In,/(e"°)**2)* Relationsip betweemnadiusandside

1 (In10/In+10?* 2 )? =0.7554668831.=r >R

2 (In9/Inv/92* 2 )2 =0.7460769044.=r >R | Hxecutive formulae
3 (In8/InJ82—’*2 )2 =0.7346938776.=r >R | Subordinate valt three
4 (In7/In\72* 2 )? =0.7204984296.= 1 >R g

5 (n6/Inv6?*2)2=0702115750.=r >R [ Loroup three
6  (In5/Iny/52* 2 )? =0.6770264658.= 1 >R

7 (In45/Iny/452* 2 )2 = 0.6605281382.=1 >R

8  (IN41/Iny41**2)? =06445036927.=1 >R /

9  (In4/InV4?*2)°=064=R |— Group two only
10 (In3.999/Inv3.99% * 2)? = 0.6399538222.=r <R \

11 (In 399/Iny/399°* 2)? = 0.6395371746.=r <R

12 (In 398/Iny/3982* 2)? = 0,6390720105.= 1 <R

13 (In 397/Iny/397%* 2)? = 0,6386044885.=r <R

14 (In 396/Inv/ 3962 * 2)2 = 0.6381345894.= 1 <R

15  (In 395/Iny/3952* 2)? = 0.6376622935.=r <R

16 (In 394/Iny/3942* 2)? = 0.6371875809.=r <R

17 (In 393/Inv/3932* 2)2 = 0.6367104317.=1 <R Group one
18  (In3.929/Inv3.929* 2)? = 0.636662582.=r <R

19 (In3.928105767In/3.928105767* 2)® = 0.6366197/724.(r of 1) <R
20 (In 392/In/3922* 2)? = 0.6362308257.=r <R

21 (In39/In/39%* 2)? = 0.6352641607.=r <R

22 (In35/Inv/352* 2)? = 0.6135614779.=r <R

23 (In3/Iny/3?*2)? =0577885086.=r <R

24 (In 25/Iny/252* 2)2 = 0.5264452357.= 1 <R

25 (In2/In22* 2)? = 0.4444444444.=1 <R

26 (In1.5/Iny/152* 2)? = 0.2906876605.=r < R

27  (In1.4/InV14%* 2)? =0.2526603309.=r <R ]
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The correct values for a circle

NO. y = (Iny (eIn S) 2%2/In eIn S) 2 12 Valuefor shadechreaandshadectircumference
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1-(Inv10°*2/In10)? /2=0.3381576199. bof 10> Bof 4

1-(Inv9%*2/In9)? /2=0.3298278005. bof 9>B || Shadow formulae
1-(In82*2/In8)? /2= 03194444444, bof §>p | Subordinate value four

1-(Iny7°*2/In7)? /2=0.3060359614. bof
1-(InV6°*2/In6)* /2=0.2878667096. bof

r Group three

1-(In+/42*2/In4)? /2= 0,21875:H_GWUD two only

1-(Inv'399%* 2 /In 399)? /2=0.2181846187. bof 3.99< B
1-(Inv/398%* 2 /In 3982 /2= 0.2176155554. bof 3.98<B
1-(Inv/3972* 2/1n 397) /2= 02170427722, bof 3.
1-(Inv'396%* 2 /In 396)? /2= 0.2164662309. bof 3.
1-(Inv/3952* 2 /1n 395)2 /2= 0.2158858927. bof 3.
1-(In/3942* 2 /1n 394)% /2= 02153017181 bof 3.
1-(Inv'393* 2/In 3932 /2= 0.2147136672. bof 3.
1-(Inv3.929 * 2/1n 39292 /2 = 0.2146546474. bof
1-(Inv/3.928.2*2/In 3.928..)% /2= 0.214601836 7 0f 3.92810578of 77< B
1-(Inv/3922* 2 /1n 392)? /2=0.2141216995. bof 3.92< B

1-(Inv/392*2/1n 39)? /2= 0.2129258489. bof 3.9<|B
1-(In/35%* 2/In 35)2 /2=0.1850857363. bof 3.5<B
1-(Inv3%*2/In 3)2 /2= 0.134776079. bof 3<B
1-(Inv252* 2 /In 25)? /2= 0.1850857363. bof 2.5<|B
1-(Inv22%2/In 2)2 /2= -0.125 bof 2<B
1-(Inv15%* 2/In 15)2 /2= -0.7200592526. bof 1.54 B
1-(Inv142*2/In 1.4)2 /2 = -1.060493358b of 1.4< #

3<B| Group one
929<B
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The correct values for a circle

Squarin(formulae

M =(In+/(e"°)2*2/Ine"%)? /2.

(INVS**2/InS)* * 2=4M

Relationbetweerdiametercircumferamceandareaof acircle.

(INVS**2/InS)* /12=M

Percentagef asquardoitsinnercircle.

M and2R are substitutsfor eachother;side diameterperimeter,
circumfereceandarea.

(InS/InyS?*2)? =R
Relationbetweersideof asquareindacircle'sradiusin acasewherethesquares
perimetelis equalthecirclescircumferace.

(InS/InyS?*2)?*2=2R

Relationbetweersideof asquareindacircle'sdiameter vaereperimeteiis
equalto circumferece Relationbetweerareaandprimeterof asquare
anditsinnerandoutercircle. M and2R are substitutsfor eachother.

1-(InVS?*2/InS)* /2=B Thevalueis usedor thecalculatio of areasand
perimeter®f thesquaresvhereit isnotcoveredbyitsinnercircle.

1-(InS/InVS**2)> =H isasupplemeraryformula

| refer to treatments 1,2,3,4 and 5. The formukslew are designed specially for
group two. | will call it “S”. When we use “S” weilvalways remember the
system of squaring form where the circumferenagisal to the area.

The correct value and it's subordinated values

The correct value is 3.125 and its subordinatedesare 0.78125, 1.28, 0.64,
0.21875.
In the formulae below compare the gained valueb wotrect values above!

See Index 155-169
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The correct values for a circle

Here we get to see how we are usihgnd 4 , Mand M, Rand2R.

The formula forM will be used instead of 3.125 sindel 4 3.125. This also
facilitates other calculations.

+ = addition - = subtraction * = multipdition / = division
S = square squaring-form, with a side of 4 u.l.

s = side of a square, general

J $2*2 = /32 = Diagonal of the square squaring-form

Q=(Iny/(e")?*2/Ine"®)? /2.
/7 =(nVS *2/In9? /2.

Squaringformulae

M = (In4/(€"%)**2/Ine"®)* /2.

(InyVS**2/InS)?/2=M
(Inv/S2* 2/In S)?* 2= 4M
(InS/InYS*2)*=R
(InS/InVS?* 2)2* 2= 2R
1-(InVS**2/InS)?/2=B
1-(InS/InVS?*2)2=H
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The correct values for a circle

Absolute values for the formulae:

Theformulaewith thebig Sisonly suedfor thegrouptwo.

(Iny $*2 /InSy¥/2=M g
(InY $?*2/S?*/InS=R £
1-(nvV $*2/InS)*/2=B —»

1-(InS/InV$*2)2=H  —» H
M:
The above formula gives the valueMtthat shows the inner circle covers
78.125 % of the square’s area and periméier.0.78125

R is used for the calculation of the circle squariogn. A further description of
this term follows in the chapter describing thelgrsquaring-form.

A formula is needed to calculate the radius ordilaeneter of the inner circle with
the help of the side of the square, i.e. 4.

Since the side of the square is equal to the idi@@neter of the circle, the ratio is
1 and the ratio to the radius will be 0.5.

The above formula fdR gives a value of 0.64. R is multiplied byM and the
side of the square, the radius of the inner cicale be obtained.

See below:

Whendiametelis equakide:
Radius=S* R* M =S* (InS/InvYS** 2)** (Iny S°*2/InS)? /2

Whenperimeteiis equalkircumferace;side< diameter.
Radius=S* R=S* (InS/Iny/S* * 2)°

The above is also valid for the calculation of thdius of the inner circle and
circumference is equal perimeter, assuming thatahee of the side of the square
is known.

When circumference is equal perimeter, the radidside *R* and diameter is
“side * 2R" diameter > side and circle’s area > squareéaar
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The correct values for a circle

Also in this case “square’s areaR gives the circle’s area“.

Whensquar areiis equacirclesare: in this cast

perimeter- +/2R givesthelengthof thecircumferace.
s<d

perimeter> circumferece

Also in this case perimeter divide®R gives the length of the circumference

Equalarea

perimeter— V2R = circumferace
d=s0J128

s=d++/128,

The above concept also applies when area of a circle is equal to a square’s area

B is used for the calculation of areas and perimeters not covered by the inner
circle in the square. See under "Shaded parts” pages 181-193.

H is a supplementary formula that can be combined with the above formulae for
calculation of different values.

/7 = NS 2 [indnSy2 2.

M =(n+ S?*2/InS)2 /2

R=(InS/Iny S2* 2 )2

B=1-(nv S2*2/InS)2/ 2

H =1-(InS/Iny S2* 2 )2
When you use the formulae you will get a value for calculation of a cirole. T
understand how these works you have to study pages 34-39. With the formulae

you can see the circles area -, circumference - and diameter pyoporthe
square which you have used in the formulae.
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The correct values for a circle

Remember that the diameter is the same as theesgside, but when you
calculate the circle with the chosen value youseenthat the circles proportions
are changed.

The only value that gives a correct diameter wisabqual to the side is in group
two. See pages 111-112.

Application of the formulae

The formulae can be used for calculation of thiofahg:

Imagine a square with the side 1. An inner cirbleagis covers 78.125% of the
square.

M =0.78125
This value shows the proportion of the square abéy its inner circle.
Remember that the inner circle has a diameter b that of the side of the

square.
Q=0<Q<1
Q=0<M<1

There are circles that cover more or less of theusgthan 78.125 %. The
proportional value that is larger than 0 but smmahen 1 is represented Qyand
only the value “0.78125” represented My

* s =the side of a square, generally all the squasept for the square
with side 4.

* S =capital S is the side of the square squaring-th

NoteM is always 0.78125

M =(ny S*2 /InSy /2
SN

Q=(InVy s°*2/Ins)*/2
JO*2=InvV s**2/Ins
JO*2 *Ins=1Iny °*2
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The correct values for a circle

Example
When a square with the side 10 is put in the foenmlitaingQ = 0.6618423801...

If Q=0.6618423801... a circle is obtained that covérd®4... % of a square.

This value or per cent applies for calculation afrale into a square.

If Q> 0.50 of a square or squares one need to userthelfowith sides > 1§°°.
Q=(Invs**2/Insy/2

Note that the above formula is very efficient floe ttalculation of astronomic
values.

S = the side of the square squaring-form
R = relation between radius, side and diameterppetar and circumference and

areas
D = diagonal of above square
d = diameter
r = radius

Squaringormulae

M = (InVe™ * 2 /Ine™)? /2

M =(InJS2*2/InS)? /2

M =(InV42*2/In 4)2/2
M =0.78125

R=(InS/InyS** 2)?
R=(In4/In\4%* 2)?

R =0.64
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The correct values for a circle

Perimeteof spuare=S*4* M * 2R
PerimeterS*4* (INVS** 2 /InS)?/2)* (In S/ InyS* * 2)? * 2)

16=4* 4(InV4** 2 [In 4)*/2)* (In 4/In/4%* 2)** 2)

Diagonalzx/ﬁ

D =+/4%* 2=1/32=5.65685424.

JM *2*In S:In\/ﬁ

J0.78125 2 *In 4=1.73286795.

78795 = 47 2 = \[32 =5.65685424.
d=s/(InV S**2/IN9)? /2= 41 (InV42* 2/ In 4)? /2

r=s*(InS/+ S** 2)*

If we select a square with sides < 4 we ob@m M, “M = 0.78125" that is the
limit value.
If the side is < 4 the@ > 0.78125 /).

Note all sides of the squares in group one arelsntakan group two.

Group two has only one square with side 4.

If the side = 4Q =M, andM = 0.78125. These values are produced by the group
2 square.

If we select a square in group three with sideswebbtainQ <M, M= 0.78125
andM that is the limit value.

If the side > 4 the® < 0.78125 ).
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The correct values for a circle

Note that the sides of squares in group threeiggebthan group twdsroup
two has only one square with side 4.

For calculation of the diameter (d) and radiu{ra circle that have the same
circumference as a square perimeter, | use theisgusde and apply the
following formula:

d=S/M=S*xR
diameter=S/ ((InvV S**2/InS)? /2)

radius=S* (InS/In+ $** 2)?
r=S*R

Example:

For a square and a circle with the same circuméereb6 cm, the area of the
square is 16 cfn

| will calculate the diameter using the value foeside.

d=s/((Iny S*2/InS)? /2).
d=4/((InV4**2/In4)? /2) = 512cm

The formula gives us the diameter of 5.12 cm andriéa
d** M =512 * 0.78125 = 20.48
Notice:
1. Ifacircle’s circumference is equal a square’srpeter the area of the
circle is always greater than the square area.

2. Ifacircle’s area is equal a square’s area thrmuniference of the circle is
lesser than the square perimeter.

i. For a square and a circle with a circumferenceBatr, the area of
the square is 49 ¢n
The diameter of the circle will be:
diameter =sM =7/0.78125 = 8.96 cm

il. diameter=s*R=7 * (2* 0.64) = 8.96 cm

2R=1.28
diameter=s*R=7*1.28 =8.96 cm
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iii. radius = s *R=4.48 cm

The above example shows that the formula is valicdll circles and squares that
have the same circumference and perimeter.

If we now place a square with the side 3, whicénmller than the square
squaring side 4, into the formulae ferand 4, we obtain the following:

Valuesof thesquarewith side3
Q=(n+3**2/In3)*/2=0.86522392... D
4Q=(In/32*2/In3)? *2=3.46089568...  * |

Square side = 3¢gm

Q> M: This shows that the circle is Square side = 3cm
larger than the inner circle, thus it covers
an area outside the square & diametside,

see diagram. Diameter> side

This is true for all squares with sides < 4.

And

Valuesof thesquarewith side7
Q=(nv7?*2/In7)* / 2=0.693964086... <
4Q=(InV7°*2/In7)? *2=2.77585618... |

Square side= 7cm

If a square with sides > 4 is put into
the formulae we obtai@ < 0.78125,
the limit value oM.

Diameter < side

This means that the circle will be smallg
than the inner circle, see diagram. Diameter< side

Square side= 7cm
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Each formula is given its own designation or symbol:

/ g M =0.7812!

4,7 4M = 3.12:
£ R =0.6¢

2/ 2R = 1.2¢

B=0.2185

A H = 0.3¢
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Chapter 2
PART THREE

CIRCLES
&

THE CIRCLE SQUARING-FORM
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CIRCLE SQUARING-FORM

Circles are divided into three different groups.

Group 1 in which the circumference > the area
Group 2 in which the circumference = the area
Group 3 in which the circumference < the area

Note that | am not referring to units, only a conmmmumber.

Since the circle in group 2 has the same numberifoumference and area, the
ratio of these is 1.

As explained in part | and Il, the circle in groRips the inner circle for a square
with side of 4. The diameter of the circle is tlegqual to the side of the square.
Remember that the perimeter is equal to the arethifosquare. | will now
attempt to prove the relationship between the sgaad circle through the circle
squaring-form.

There must be an exact number that can be usedddate the values of a circle
in which the circumference is equal to the area.

We know that a circle with the diameter 4 has #mes number for area and
circumference.
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| refer to the grading system I:1 below. The nursherthe system represent the
sides of the squares.

The upper part of the system illustrates sideb@fktjuares where the area is
larger than the perimeter, which represents “githoge”. In the middle the side is
4 and the perimeter = area, which represents “gtwop and the lower part
shows sides that produces an area smaller tharetitaeter, that is “group one”.

Grading system 1:1

Area larger than 5-6-7-8-9-10 Area > perimeter
perimeter 6-7-8-9-10
7-8-9-10
5-6-7
5-8
5
A=0 A=1 =43 Square squaring-form, O =1
3
1-2
Perimeter larger 1-2-3 Perimeter > Area
than area 3-2-1-2
2-3-1-3-2
3-2-1-2-1-3-2

Note: The grading system can not be changed.
In the same way as in the grading system for sguateve graded circles; see
grading system 11,1 and Il,Il on the pages 61-6Ae Values shown in the system

are the value® and4Q for each circle.

We can see that whe® < 0.78125 then circles with a circumference smatle
than their area are obtained, also diameter < side.

When Q = 0.78125 we obtain a circle with a circumferencequal to the area
and the diameter equal to the side.

Finally, when Q > 0.78125 circles are obtained where the circumfenee is
larger than the area also diameter > sideSee shadow page---------
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I made the circle grading system with attentioth®squares grading system

referring to its properties. All the values in ttiecle grading system Il.1 are
brought from the percentage formulae , see page 45.
Circle grading system Il.1 , see below!

Grading system Il.1 for circles
percentage %

\
0.6618423801...

Group 3 0.6701721995...
0.6805555555...
0.6939640386...
0.7121333329...

0.7385235566.
Group 2

N o
Circumference = area{ 0.78125 } diameter = side

o 7813063735. \
o 7813627835...

0.7814192333...
0.7814757131...
0.7841141073...
0.7853453525...
0.7853981633...
Group 1 0.7855818245...

Circumference > are{ 0.7858783005... > diameter > side

Circumference < area< >diameter< side

0.7864742261...
0.7870741510...
0.7933029803...
0.8149142636...
0.865223920...
0.9497664070...
1.125

1.720059252..
2.060493357.. j

Note: The grading system can not be changed.
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The grading system IL.1l is also done with attentio the squares grading-

system. The properties are valid for the circles s@e Relevant formulae page
44,

Grading system Il.11 for circles
relation between
diameter, circumference & area

2.6473695...
Group 3 2.680688798...
2.722222222...
2.775856154...
2.954094226...

2.954094226..
Group 2

N /
Circumference = area{ 3.125 } diameter = side

Circumference < area< > diameter side

3 125225494..
3 125225113..
3.125676933...
3.125902852...
3.136456429...
3.14138141...
3.141592653...
Group 1 3.142327298...

Circumference > are{ 3.143513202.... > diameter > side

3.145896904. .
3.148296604...
3.173211921. .
3.259657054...
3.46089568...
3.79906562..
45
6.88023700. .
8.24197342... j

Note: The grading system can not be changed.
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Here | explain the most important facts or poihtst bne must keep in
mind and remember through out this book! When ymapse a value you
should find it in the three grading systems:

1. Squares grading system |
2. Circles grading system |l

3. Cylinders grading system llI

Circles grading system 2 for circles is constru@ecordingly to the

squares grading system.

1.  Group one: areas smaller than circumferences.
2. Group two: area equal circumference.

3.  Group three: areas bigger than circumferences.

According to the squares grading system the vatuescles grading

system describe different lengths of diameter.

4.  Values in group one produce diameters greatertti@standard
diameter.

5. The value in group two produce diameter for a stashaircle.
This means that the diameter equals the side, qoesdy an
inner circle.

6. Values in group three produce diameters smaller the standard

diameter.
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To understand better follow the below instruction:

1. Choose a square.

2. Now use the square’s side in all formulae!

3. You will obtain five different values.

4. Each value obtained above has a usable arean@oduces the size of a

circle inside a square and one introduces theatiogiship and so on...
See pages 34-39

5. For practical help, see pages 92-97 and diagési7,

| have earlier in this text explained the valued gou should remember them as

you read the chapter for cylinders.
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Note that each square’s properties are very importehen a square is put in the
formulae you have to think about:
6. Square properties used in formulae, (side, aregaritheter).
7. Find out which subgroup of the squares gradingesyghe square
belongs to.
8. Locate the obtained value in the circles gradingfey.
9. With the above or selected value calculate thdecpoperties.
10.Find out the correct properties for the above eir8le application on
pages 95-98.
11.0nce you have the square and the correct circlegodind the related
cylinder.
12.Locate the quadrilateral of the cylinder in theirgers grading-system se
pages 81-92.
13. Calculate the quadrilateral properties and theraiis with the square and

the circle.
For details and further information for the abowénps se pages 34-38, 39, 45-48,
51, 52, 53-55, 61, 83-84,88 & analyses and diagnaages 93-98, 99-127, 111-
112 and 115-117.
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Chapter Two
PART FOUR

When
Circle circumference equal square perimeter

When
Circle area equal square area
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This part is even important for Cylinders gradiggtems.
Here you can see the relations between the sqgaegisg-form and the circle
squaring-form. When you read the chapter for c@isd/ou will see the

relationship of the cylinder squaring-form to thecle squaring-form and the
square squaring-form.

See the picture below:
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- TN

Inner circle

N

Every square has three circles. This is explaindgtie following cases:

Case 1

A circle diameter is equal to the side of squalgs Tircle can be drawn inside a
square and as mentioned above is called the immuéz.c

Side = diameter

Case 2

A circle with the diameter equal to that of the aeis diagonald = /s * 2) is
called the outer circle, since the square is draasiale the circle.

Diagonal = diameter

Case 3

A circle with same circumference as the square:
Perimeter of square = Circumference of circle.
Also Square’s area *R= area of circle

Case 4

A circle with same area as the square:
Area of square = Area of circle.
Alsoperimeter—+/2R = circumferace
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Circle with squaring characteristics:

In the case of a square with its inner circle,side = diameter, the circle has a
circumference that is smaller than the perimetehefsquare.

The area of the circle is also smaller than tha afg¢he square.

Also square’s area or perimeter multiply 0.7812%rele’s area or circumference

In case 2, we have a circle with the diameter etyutiie diagonal of the square.
The circumference of the circle is larger than peter of the square and the area
of the circle is larger than the area of the square

Note that the diameter is longer than the sid@éefsguare.

The area of the inner circle is 50% of the arethefouter circle when compared
with each other. In other words the area of therwocitcle is twice as large as area
of the inner circle.

The relationship of the circumferences will be €aimference of inner circle /
circumference of outer circle” = 4/2 , which gives the sine and cosine of 45
The circumference of the outer circle/ times larger than the circumference of
the inner circle.

Now we shall find the circle that has the squaforg.
In order to calculate the circumference, the arshthe diameter of this circle we
use the formulae below, also valid for other cicle

0.78125- M= /7 0.64- R=/
3.125- aM=4/7 1.28 - 2R=2/
0.21875- B=_f~ 0.36- H=//
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S = 4, square squaring-side
M =(nvVS**2/InS)*/2 and R=(InS/InyJS**2)?
AM =(InVS**2/InS)**2 and 2R=(INS/IN/S**2)** 2

When the perimeter or the area of the square Wwélstjuaring form is multiplied
by the value M" we obtain the area or the circumference of thdeiwith the
squaring form.

The area and the circumference of this circle guak i.e. the ratio between the
area and the circumference is 1. As a result of #inid since this circle is the
inner circle for the square squaring-form, theleiis called the "circle squaring-
form".

Note! Only in this case the diameter is equal &oside

The uniquecircle
Thecirclesquaringorm

Circumferece=area

Circumferenceof circle=S4* (InvS? 02/In S)2/2
Area of circle=S(In \/82 12 /1n S)2 12
Circumferenceof circle=404* (Inv 42 12/In 4)2 /2cm

Area of circle=40](In \/42 12 /1n 4)2 /2cm?

Circumference=area 12.5=12.5
12.5cm=12.5¢cnf
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We have now obtained a circle with squaring charastics, i.e. the
circumference and the area are 12.5. This circdebean calculated using
the valueM = 0.78125, as in the above formula.

The characteristics of a square with the squang fare also valid for a circle
with the squaring form.

The radius of the circle with the squaring formlsg a combination of the
following formulae:
Radius=S*M * R

Radius=S* (Iny S$°*2/InS)?/2) * (InS/In+/ S * 2)?

To be able to calculate the radius (r) and the diaeter (d) of a circle with the
same circumference as a square, the following forntais valid:
r=s*R, where s is the side of the square Bns the constant 0.64

r=s*(InS/Invy S *2)?

It may now be seen that the formulae for the cisgjearing form is valid for all
circles.

Conclusion:
For calculating the radius of the inner circle afqmare, the following is true:
r=s*M*R

For calculating the radius of a circle with the satircumference as a square, the
following is true:

r=s*R

r=s/2av
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When the circumference of a circle is equal togbemeter of a square, as in
case 3 above, the diameter and the radius arelatdwsing the side.

The area of the circle is obtained by dividing therea of the square byM.

It can be seen that the area of the circle is 1.2Bnes as large as the area of
the square or 128 % of the area of the square. This cantasexpressed &8

% (78.125 %) of the area of the circle.

The side of the square multiplied by 1.28 givesdiaeneter of the circle, i.e. the
side of the square multiplied big = 0.64 will give the radius of the circle.

| designate the value 0.64 as the condRant

d/s=R

Therefore:
The radius iR % or 64 % of the side of the square.
The diameter isR % or 128 % of the side of the square, see formodd@w.

Conclusion:

Diameter=s*R=s*1.28
Diameter=s /M =s/0.78125
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Area & Perimeter of a square with an inner circle

A circle with a diameter of 1 unit has an area amitcumference equivalent kb
% = 78.125 % of the area and the perimeter of arequith the side 1 unit.

This means that the area of a circle with a diamerjeal to that of the side of the
square covers 78.125 % of the area of the squasesdme is true for the
circumference. For further information see chagter

The following formulae are valid for all inner dies.
"Diameter of the circle = side of the square"
Oc = circumference of circle Ok = perimeter of sgua

The perimeter of the square multiplied Mygives the circumference of the circle
Oc=0k*(Iny S*2/InS)* /2 Oc = Ok *M

or

the circumference of the circle multiplied bR 2 1.28 gives the perimeter of the
square

Ok =0c* (InS/Iny $°*2)?* 2 Ok=0c*R

or

the circumference of the circle divided Bly gives the perimeter of the square
Ok=0c/(InVy $*2/InS)* /2 Ok =0c /M

or

the perimeter of the square divided By gives the circumference of the circle
Oc=0k/(InS/Iny S*2)?*2 Oc=0k/R

ISBN 978-91-631-8992-0 64



The correct values for a circle

The radius in the square multiplied by,
(n? * M = gives 1/4 of the area of the circle.
r * 2M = gives 1/4 of the circumference of the circle.

Diameter *M = gives 1/4 of the circumference of the circle.

Area & Perimeter of a square and circle with theesaircumference

For a circle with a circumference equal to thaa sjuare, the following rules

apply.
Ac = area of circle Ak = area of square
M =0.78125 R=1.28

The area of the square divided Mygives the area of the circle.
Ac = Ak /M

The area of the circle is obtained by multiplyihg farea of the square bR 2
Ac = Ak * 2R

The area of the circle multiplied By gives the area of the square.
Ak=Ac*M

The area of the circle divided bjR3jives the area of the square.
Ak =Ac/ 2R
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Explanation for squares and circles!

1. Other square: a square which has an inner circle.

2. Inner circle: a circle inside a square. The circiesneter is equal to the
side of square.

3. Common square: a square that either its area oneter is equal to a
circle’s area or circumference.

So we understand that when a square’s perimegguial to the circumference of
a circle there is a connection between th2:

Diameter and circumference:
1. Perimeter equal to circumference.

2. A common square has the relatidR\&ith the other square.
Common square perimeter RZ Other square.
Common square perimetef/ = Other square.

3. If the diameter is equal the side one finds thewsguare for the inner
circle.

Diameter and area:
1. Asquare’s area is equal to a circle’s area.

2. 2Ris the relation of the common square’s area tather square. The
other square has an inner circle.

3. The diameter of the inner circle is equal to tite 9f the other square

Common square perimeter RZ Other square.
Common square perimetef/ = Other square.
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M =0.78125
1. Mis used for calculating all the variables of tirele.

2. M describes the proportions of a square and a circle

3. Mis the relationship between the area of a squaddlree area of a circle.

4. M is the relationship between the perimeter of aasgand the

circumference of a circle.

5. M s the relationship between the area of a cintkits diameter in a

square (diameter)2.

4M = 3.125

1. 4Mis the relationship between the area of a circteieradius in a

square (radius)?.

2. 4M is the relationship between the circumferencediadheter of a circle.

Note!
s stands for a side of a square.
S marking the side of the square squaring-form.

Innercirclearea=s**M =s"* (InY S** 2/InS)* / 2.

Innercirclecircumferece=s*4* M =s*4* (Iny S *2/InS)* /2.

Circumferanaceof circle= perimeteiof square.
Diameterof circle=s/(Iny $*2/InS)* /2

Diameter= 4/ (In\/4?* 2/In4)* /2= 5120f circlethathas
sameperimeterasthesquare.

Areaof circle=s*/(In/ (S** 2/In S)? / 2 thathassame
perimeteiasthesquare.

d?* (Iny ($2* 2/In9)? /2
r’*4(Iny (S°*2/InS)* /2
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Summary of squaring form

A square with the squaring form has a side of 4 uts. A circle with the

squaring form also has a diameter of 4 units.

The relationship between this circle and the sqgisacalculated in the following

way:
Oc/Ok=(Iny S?*2/InS)y*/2 — 12.5/16=0.78125

Ok/Oc=(INS/iny S2*2)?*2 . 16/125=1.28

The radius of the circleis SM*R =4*0.78125*0.64 =2

The circumference of the circle is

S*4*M =4*4%*0.78125=125

F*M = 4*0.78125=12.5

12.5 is also the area of the circle with the squarg form.

The perimeter of the square squaring-form is

Oc /M =12.5/0.78125 =16

Oc *2R = 125*1.28=16

16 is also the area of the square with the squarinfigrm.
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If the circumference of a circle = perimeter ofg@are, but the areas
are different, we obtain

radius of circle =S R=4*0.64 = 2.56

diameter of circle = SM =4/0.78125 =5.12

or

Diameter=S 2R=4*1.28=5.12

The circle has the same

Side - 4 *1.28 = 5.12cm, diametes circumference as the
square

S=4cm-

d=4cm- Inner circle

In this case there are two alternatives for catowgavalues of the circle:

1. ViaM=0.78125
Area=df *M - Area of circle = s2"M
Circumference =d *4 M - Circumference =s*4 M

2. Via2R=1.28
Area=d/2R
Circumference = 4d /R

| defined the method for the formulae in chaptepadt two. | will give a short
description of cylinders and its characteristidse Bim of these descriptions are
that one easier gets a more structured view ohdglis and also preparing ones
mind about the new theory.

The definition of cylinders is described later mapter 3 part two and you can
find a more detailed description regarding cylirsd@rchapter 3, part two.
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Chapter 3
PART ONE

CYLINDERS

Where | describe cylinders and show a short reweeylinders properties.

] Forizontai rcia

1.0

£\
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Look at the cylinder figures, all with diameter 1 but with different heights

Only a cylinde——

Cylinders are divided in to three groups. If yoli up a cylinder with diameter 1
but with different heights it will give you a fosieded figure.

1. Group one cylinders produces horizontal rectangles.
2. Group two only a square
3. Group three produces vertical rectangles.
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Grading system for cylinders is grading system3ge below!

Cylinders grading system lll

Which square is in group two?

The square in group two presents the cylinder sogrdiorm

Cylinders
Grading system |

/88599510100\
R Vertical
Group
5-5.5-6-6.5-7-7.5
rectangles
three 3.3-3.4-3.5-4.5 9
3.18-3.19-3.2
< 3.160-3.170 >
3.2-3.300
3.145
Group 1 In group
two -? - two is
4 1 only a
3.120 square
2.95-3,00
2.850-2.900 :
Groupone K 2.70-2.75-2.80 Ho“zonltad
2.25-2.50-2.600 rectangles

1.40-1.75-1.50-2.0
0.5-0.75-0.9-1.20-1.§

Cylinders grading-system Il are illustrated witictpres below:
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Group 1
Horizontal rectangles

1
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Cylinder in group 2

Group two has only one cylinder. The cylinder progiia square when rolled up.
The cylinder is named cylinder squaring-form.

1.0
77?7
Cylinder group 2 —»
y group 59 > 599
) N
%
A} —~ ~ — ﬁ g ~ —
??? 27?7
w w
= =
N
r 3.125 & b 3.141... =
N |
) (U / C )
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Group 3
Vertical rectangles

1.0

r~—1
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Group 3
Vertical rectangles

~—"1

The side of the square in group two is still unknowirst | have to find the
values for the circle squaring-form which | havegented in chapter two, part
two, three & four. The values can help us find¢beelation between the
squaring forms. The only way to find the cylindguaring-form which produces
the square is the relation between the cylindeasgg-form, the circle squaring-
form and the square squaring-form. See pages &h8384, 81-91.
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| am looking for a cylinder which will have beerledl one or 360° and
produces a squar€ircumference equal height; see below:

1.0

VETON
s = circumference K_/
H

o wm
I
Sl

s = height height<

Cylinder in group 2 (1O
—> .
side? —

side?

|~
N

L

Side of the outer square, which is the square
squaring-form, is 4 u.l and its area and perimeter
are 16 u.l.

The circle inside the square also has diameter of
4 u.l. The small square is the square of the cglind
squaring-form.

What is the side of the square that originates from
the cylinder in group 2?

Study the above illustration and try to find howittsides, diameter, areas &
circumferences relate to each other! On chapterfpur 57-69 and chapter3,
part two pages 79-91.

Now we know little about cylinders as well. But @am detailed and thorough
description is given in future chapters.
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Chapter 3
Cylinders

The unique cylinder
Cylinder squaring-form
The square

of

cylinder squaring-form

Mantle squaring-form

You can find a more detailed description regardigighders in
chapter 3, part two.
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Chapter 3
PART TWO

CYLINDERS

In this chapter | describe the cylinders and dermatesits properties and
relations to the circle and the square.

([ Horizontal rectargle

1.0

Square squaring-form & Circle squaring-form

N—T1

~

Only one cylinder
produces a square

The common square for
@ the circle squaring-form
~—1
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CYLINDERS

The definition of a cylinder:

A cylinder is a combination of two circles and atemgle. Cylinders are also
divided into three groups. These groups are sdoyatieir specific patterns and
characteristics. Common to all the groups is teimeter, of 1 u.l. It is only the
height that varies.

Through the squares grading-system one and cigcdeing-system two | have
constructed a grading system for cylinders. We havemember their properties
and their relations to each othé/e know that there is only one cylinder

where its mantle is a squareWe are also aware that this square is in theeent
of the cylinder groups. If you move down from thimint the cylinders produces
horizontal rectangles and if you move up the cyisdoroduces vertical
rectangles. Because of this property, the cylisggiaring-form is unique like the
square squaring-form and the circle squaring-farhe cylinder squaring-form

is principally associated, connected and related i the square squaring-
form and circle squaring-form.

Notice:
You must by all times remember the grading systenofms | and 1l to better
understand the grading system lIl.

Analysis

| can see that the square of the cylinder squdong-has relation with the
square squaring-form and the circle squaring-form.

The perimeter of the square, in group two, of tylender squaring-form is equal
to the circumference of the circle, in group twbthe circle squaring-form. The
area of this square has a relation with the abosmetioned circle. Circles area
multiplied with M gives the area of the cylinder squaring-form. $geare
squaring area M?= area of the cylinder squaring-form. The ratidhir
perimeter is alsi, see below.
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Circumference = perimeter:
Circle squaring-form circumference is equal to featea of the square that is
produced by the cylinder squaring-form: 12.5 = 1215

Area:

Circle squaring areaM = - 12.5 * 0.78125 = 9.765625 this is the area of the
square of the cylinder squaring-form (mantle area).

Square squaring areaw’ = - 16 * 0.78125= 9.765625. this is the area of the
square (mantle area) of the cylinder squaring-form.

The geometrical figures of the squaring forms are nique; each one is special
in its own way. They are always in the centre of #ngroup and they are

connected to each other in a special way.

1. When a square’s perimeter and a circle’s circumiegeare equal, the
area of the circle is larger than the square area.

2. When a square’s perimeter and a circle’s circunmiggeare equal, the
diameter of the circle is larger than the squade.si

3. When a square’s area and a circle’s area are @headquare’s perimeter
is larger than the circle circumference.

4. When a square’s area and a circle’s area are d@heajde of the square
is smaller than the circles diameter.
We know in advance that:
1. Square squaring-form with area and perimeter 16
2. Circle squaring-form with area and circumferences12

3. The square produced by the cylinder squaring-fonost have relation
with the above points 1 and 2. It is the only wayimd the single square.
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Mantle squaring-form:

Taking into consideration that circumference andnpeter are equal and the
relation of square squaring and circle squarif@ve chosen the square with the
side 3.125. This square make group two in the dglie grading-system Ill and |

call it mantle squaring-form.

In relation to square squaring-form, circle squgdfiorm and the

mantle squaring-form we can understand that thedst with the height 3.125
u.l. is the only cylinder that form a square.

Note: The grading system can not be changed.

Squares grading system |

5-6-7-8--9-10

Grading system Il.1I for circles
relation between
diameter, circumference & area

6-7-8-9-10
7-8-9-10

Group three ¢ « -

Group two 4
3.999
3.9750

Group one 3.950000

3.9281057
3.7-38  Perimete Af

3.4-3.5-3.6
3.0-3.1-3.2-3.3
1.5-1.4-2.3-2.5-2.6

0....-0.5-0.6-0.7-0.8-0.9

Look at the arrow that is pointed

from the value oft = 3.141592653 to

the square with the side 3.928105767

it produces the number af Here

we can see that both numbers are in

group one.

Group one

Area> Perir@

€33, 14138141...
°3.141592653.

{

— ~
2.6473695...

2.680688798..

€r2.722222222...

2.775856154..
2.954094226..

2 954094226

3. 125225494\‘
3 125225113..
3.125676933..
3.125902852. ]
3.136456429. .

3.142327298..
3.143513202...
3.145896904. .
3.148296604. .
3.173211921...
3.259657054...
3.46089568...
3.79906562...
45
6.88023700...
8.24197342y/
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Area > circum

> Group 3

diameter side

Area = circum
O=A { 3125}Group2

diameter = side

| Area < circum

Group 1

diameter > side
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With help of all these significant explanationhetructed the cylinders grading-

The correct values for a circle

Grading system Il

system. Here | found the only cylinder that produaesquare. This cylinder is

called cylinder squaring form and the square matlearing form. See the

grading system Il below:

Gradini sistem 11l for

Note: The grading system can not be changed.

\
8-8.5-9.2-9.5-10-100

Vertical
ElELT 5-5.5-6-6.5-7.2-7.5
(it 3.5-3.928-4.4-4.8 TeiEielngles
< 3.183.19-32 = >
3.160-3.170
3.1413.15
3.1300
Group
Square
two { 3.125 3125
3.1-3.05
3.00-2.95
2.90-2.850 :

Group one|<  2.80-2.75-2.70 > Horizontal
2.600-2.50-2.25 rectanale
2.0-1.75-1.50-1.40

1.30-1.20-0.9-0.75-0.5
g _J
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CYLINDERS IN GROUP

The definition of a cylinder:

A cylinder is a combination of two circles and atemgle. Cylinders are also
divided into three groups. These groups are sdayatieir specific patterns and
characteristics. Common to all the groups is tdeimeter, of 1 u.l. It is only the
height that varies.

Group 1
Cylinders that belong to group 1 have a diametdrwi. and a height of
lesser than 3.125 u.l.

If a cylinder in this group is rolled one revolutid.e. 360 degrees, the result will
be a rectangle that has a width of 3.125 u.l.

All cylinders in this group have the same widtk, B.125 u.l. but note that the
length varies.

The circumference of the cylinder’s two circlesagwthe width of the rectangle
and the length is the same as the height of thedsyl.

Rectangles that are formed from group 1 are horizotal rectangles.

Some examples are illustrated below:
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Group 1: Horizontal rectangles.
1.C

3.12¢

ISBN 978-91-631-8992-0 86



The correct values for a circle

GROUP 2:

A unique cylinder

Group 2 consists of only one cylinder. Again, tygndler has a diameter of 1 u.l.,
and a height of exactly 3.125 uAl.square is created when the cylinder is
unrolled one revolution. Two of the sides of the squares originate froen th
height of the cylinder and the remaining two frdme tircumferences of the
circles.

The cylinders in groups 1 and 3 only produce regltem The cylinders in group
1, where the length is smaller than 3.125 u.l. poechorizontal rectangles and
group 3, where the length is larger than 3.125dudduces vertical rectangles. It
is important tanote that only the cylinder in group 2 produces aguare.

The value 3.125 is the length of the horizontatargles in group 1. In group 3 it
is the width instead that is 3.125 for the vertieaitangleswhile in group 2 the
value of 3.125 is the length of the sides of theisaye.

The cylinder in group 2 is unique since it functas a limit for the
cylinders in group 1 and group 3.

| have named the cylinder in group 2 thdinder squaringerm. See illustration
below:

(1.0

3.125

Cylinder group 2 —»
3.125

an e |

&

Take a closer look at the three grading systemstnesach other and the arrows.
Look at the grading systems |, 1l, lll and locdte value 3.141.

Try to relocate the number 3.141 to another grougrading system |, Il, 11l and
then see what happens!
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Squares grading system |

5.6-7-8--9-10 Circles grading system IL.II
~ S
6-7-8-9-10 2.6473695...
7-8-9-10 . 2.680688798.. i
Group three Area> Perimeter Area > circum
5-6-7 < 2.722222222...> Group 3
5-6 2.775856154..(diameter< side
5 2.954094226..
40...1 2 954094226
Area = circum
Group two 4 { 3.125 Group 2
diameter = side
3.999 3 125225494\
3.9750
Group one 5 gen000 3 125225113..
: 3.125676933...

3.9281057 3.125902852. .
3.7- rimete rea | 3-136456429...
.4-3.5-3.6 3.14138141...

Group 2 3.141592653.

| Area < circum

eter > side

3.4
/erﬁaﬁ 06562...

Group,1]
thre(fi' L rectangles}t.5
N
- T 23700...
- 07342..
3.143. 15 //
3.1300
Group J> S
_ 3.125 I
two 17 3.125
3.1-3.05
3.00-2.95
2.90-2.850 i
Horizontal
Group one N
P < 2.80-2.75-2.70 * > tectangles
2.600-2.50-2.25

2.0-1.75-1.50-1.40

1.30-1.20-0.9-0.75-0.5
- _ _/
Note: The grading system can not be changed.
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On the cases | have presented so far there isssilgildy to choose any

other value then 3.125. Only the cylinder with tieéght 3.125 gives us a
square. See the illustrations above and below.

A unique cylinder
Cylinder squaring form

1.0 1.0
/\
(N
S=4 s=3.125 i
d=4 3.125<| |5
5
2
N
/1.0
3.125 ]
w
. . [N
Cylinder in group 2 L 3.125 N
N
WV
3.125
The small square has the same
3.125 perimeter as the circumference of the
circle and their ratio iM andM ?
4_

Study the above illustration and try to find howittsides, diameter, areas &
circumferences relate to each other!
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Group 3

Cylinders belonging to group 3 have a height thafreater than 3.125 u.l.
Remember that the diameter of the circles in grbigpl u.l. When these
cylinders in group 1 are rolled out they form rexfies. Here too the rectangles
formed vary in length but the width remains the eamcontrast to group 1,

the rectangles in group 3 are verticalcompare illustrations of group 1 above
and group 3 below. The length of the rectanglegimaies in the height of the
cylinders. The width is equivalent to the circunefere of the circles of the
cylinders that make up the top and bottom of tHadgrs. See examples below:

Group 3
Vertical rectangles

|
_|

-
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Note that each square’s properties are very importeghen a square is put in the
formulae you have to think about:

1.
2.

Square properties used in formulae, (side, aregariheter).

Find out which subgroup of the squares gradingesyshe square
belongs to.

Locate the obtained value in the circles gradingtesy.

With the above or selected value calculate thdecpmperties.

Find out the correct properties for the above eir8le application on
pages 95-98.

Once you have the square and the correct circlegodind the related
cylinder. Se pages 71-78 and 81-92

Locate the quadrilateral of the cylinder in theimgérs grading-system se
pages 83, 84, 88.

Calculate the quadrilateral properties and theraiis with the square and
the circle.

For details and further information for the abowéngs se pages 34-38, 39,
45-48, 51, 52, 53-55, 61, 83-84,88 & analysesdiagrams pages 93-98, 99-
127,111-112 and 115-117.
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Chapter 4

ANALYSIS
IN PRACTICE & APPLICATION

VALUES AND DIAGRAMS

When you use the formulae you will get a valuedalculation of a circle. To
understand how these works you have to study @2#8y89. With the formulae
you can see the circles area -, circumference dardeter proportion to the
square which you have used in the formulae.

Remember that the diameter is the same as the sques side, but when you
calculate the circle with the chosen value you casee that the circles
proportions are changed.

The only value that gives a correct diameter wingobqual to the side is in group
two. See pages 111-112 and approximate value 175-11
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Practice and Application

There must be a method of measuring a circle with% accuracy.

The diagrams below illustrate squares with sidel0ato 1.4 units. Values larger
than 10 are not shown since the numbers produeeastionomical in size and
are therefore difficult to write down.

We return to the squaring formulae.

Explanations

I have illustrated every square in the gradingesysk with a diagram. It can be
seen how the values obtained from grading systgarotluce circles and how
these are positioned in relation to their squaregading system I. The diagrams
illustrating squares in group 1 are compared widigihm of square in group 2
and squares in group 3. It is clear that the @rotegroup 3 expand into their
squares the closer they come to squares in groimpg2oup 1 however the circles
decrease in size the closer they come to squay®up 2.

Note how the diameters changes within the squares to outside
squares when we use values on steps

See diagrams on pages 98-127, 111-112, 115-1171331137, Application 92-
97

Method:

A square is selected and its side put into the fikam

M =(nvs**2 /Ins)’ /2

This produces a value with whose help a circle@svd. The position of the
circle relative to the square depends on which gibhelongs to.

Diagrams for squares 10-9-8-7-6-5-428B-39-35-3-25-2—-
1.5 and 1.4 are illustrated on pages 98-127.

In order to make the descriptions simpler in grgdigstem II, | have limited my
calculations to side values of 10 — 1.4.

Some examples follow below:
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Application

Here follows a description of the practical apgiiea of the squaring formulae:
k; = square in formula.

ko = square which perimeter is equal circumference.

ks = every square which produces a standard circle.

k1: The side of a square is put into the formkia

M =(InVS?**2/InS)? /2
Q=(nVs’*2/Ins)? /2

1. The value provided by the formul®)is multiplied by the perimeter of the
square. This gives the circumference of a circle.
Q * perimeter of square = circumference of circle.
perimeter k* Q = circumference of circle.

2. Imagine that we have a squarg) (whose perimeter is equal to the
circumference of the above circle. With the helphid square it is possible
to calculate the area and diameter of the cirae. [Slow

3. The side k/ M = diameter Areak/ M = area of circle
The side k* 2R = diameter Areak* 2R = area of circle
The side k* 4M = a standard circumference
Perimeter k* M = a standard circumference, Aregt M = a standard area
Perimeter k/ 2R = a standard circumference, Ared BR = a standard area

4.  Now we draw the square Jkvhose side was put into the formula.
In order to draw the circle whose circumferenceld&sh calculated, we must
know the diameter or area.

5. Itis now possible tdraw the circle and place it inside the square whos
side was put into the formula. The position of ¢irele in relation to the

square depends on which group the square belongs to

In summary, the formula below is obtained for ckdting the diameter:
d=Q*s1*4/4 /M
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d= \/ (Q* perimeterof square /4)* /M?
Note into the formulae are used “s” and “S” theg different
gualification, so they are not same.

d=((InV'§2* 2/In9)212) * 5* 414)7 [ (Iny S * 2/In 9)? /2)?

Equivalenformulae

M - (eln ,elr’IS2 * 2/eInS)2 /2
M = (ny/ $*2/InS)?2/2

M = (In/42* 2/In4)? /2.
M =0.78125

R=(InS/Invy §* 2)*
R=(In4/Inv4%* 2).

R= 064.
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The next example can be followed:
If we have a square with a side of 10 unit€) will be:

K, : (Inv10% 02 /In10)? / 2 = 0.66184238...

1. Perimeter of square * Q = circumference of circle
k1= circumference is 10 * 4 * 0.6618423801... = 26.49%93b...cm

2. Imagine a square with the same circumference astltae circle k»), its
side will be:26.4736951... / 4 = 6.618423801... side of the sqkare

2.1  The area of the circle can now be calculated utisgside of the
square: we uskl = 0.78125 because that is the only value which
gives diameter equal side and also a circumferdratecuts the
square’s perimeter in four points.

6.6184238012... / 0.78125 = 56.0685230... cm? are&rdear
6.6184238012... * 1.28 = 56.0685230... cm? area afeir

2.2 6.618423801... / 0.78125 = 8.4715824@liameter of the circle
6.618423801... * 1.28 = 8.47158246diameter of the circle.

The diameter of the circle can also be calculag2dguM, R and the area:
d=+/56.06852302../0.78125= 8.471582465.

d=+/56.06852302..* 128 = 8.47158246..

d= \/((6.618423801..2 10.78125* 128) =8.471582465.
d= J6.618423801..2 /0.78125% =8.471852465.
Thecircumferaceof thecircleis

8.471582285..* 4* 0.78125=26.4736952circumferece or
8.471582285..* 4/1.28=26.4736952circumferece

3. Draw the square whose side was put into the foritki)a
4, Now draw the circle whose diameter and circumfesdmes been
calculated.

5. We can see that the diameter is 8.47158246..., whishorter than the
side of the square 10. This means that the cimés aiot fill the square
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completely.

The perimeter of the circle has just filled 66.188Q21 % of the perimeter
of the square 10, and the circle’s area cover B%®f the square’s area
and the diameter is 84.7158246 % of the square.

This square, therefore belongs to group 3.

The values in group 3, give diameters smaller tiameter of a
standard circle.

The value in group 2, gives the standard circle.

The values in group 1, give diameters bigger thamedter of standard
circle.

This method has been applied to all of the squseiesy:
10-9-8-7-6-5-4-3.929-3.92810589-3.5-3-25-2-1.5-1.4,

Standard circle = an inner circle where its diameter is equas@sare’s side.

1.

Values in group one produce diameters greaterttimstandard
diameter.

The value in group two produce diameter for a stashdircle.

This means that the diameter equals the side, qoasdy an inner
circle.

Values in group three produce diameters smaller tha standard

diameter.
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GROUP3 | Area > perimeter

Square with side 10 See diagram 1

Valuesof thesquarewith sidel0
Q=(Iny10* *2/In10)’ / 2=0.66184238801....

4Q=(Iny10* *2 /In10)* *2=2.64736693...

Q=0.661842801...

4Q=2.64736693...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

10 *4 *0.6618423801...= 26.473695... cm circumfereateircle.
Perimeter of square = 26.473695... kp

26.473695... / 4 =6.1842380... cm side of sqlare

Area of circle = 6.184238012./ 0.78125 = 56.0685230...¢ror
Area of circle = 6.18423801°* 1.28 = 56.0685230...cMm

diameter of the circle = 6.618423801... / 0.7812547858246...
diameter of the circle = 6.618423801... * 1.28 = 839246...

Squareof 10

10*4*0.661842381... =26.473695.. cmcircumfereceof circle.
Imaginecircumferece equalasquareerimeterk,
26.473695../4=6.1842380..cmsideof square
6.618423802.../0.78125=-56.068523Q. theareof thecircle

d= \/(6.1842386 *128)/0.78125 =8.47158246.

d =,/(56.06852®/0.78125=8.47158246.

d =,/(56.06852 *128 =8.47158246.

A circle with this diameter is drawn.
This value produces a diameter smaller than stdrderie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 10 u.l.
this square falls into group 3. A circle with thislue cannot function as an inner
circle for the square. With this value cannot pralan inner circles for squares.
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Note too that the diameter of the circle is smalan the side of the square and
thus the circle is not an inner circle, which toeslhe square.

Remember that a square’s inner circle has a diaregtal to the side of the
square.

This circle cannot function as an inner circle tfog square.

1. The circumference of the circle has just fillke@#6.184 % of the perimeter
of the square.

2. The circle’s area covers56.07 % of the square’s area.

3. The diameter is 84.716 % of the square with the side of 10.

Diameter< side

Diameter18.471582...cm

An inner circle’s diameter is always equal to thie of the square!
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Square with side 9 See diagram 2

Valuesof thesquarewith side9
Q=(nv9°*2/In9)*/2=0.670172195...

4Q = (In\/92 *2 /1n 9)? *2=2.68068878...

Q=0.670172195..

4Q=2.68068878...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares
9*4*0.670172199... = 24.1261991cm circumference of circle.
Perimeter of square = 24.1261991...cm k

24.1261991... / 4 = 6.03154979... cm side of square k

Squareof 9
9*4*0.67017219...=24.1261991.cmcircumfereceof circle.
Imaginecircumferece equalasquareerimeterk,
24.1261991./4=6.03154979..cmsideof square

6.03154979 /0.78125= 46.5658788theareof thecircle
d=4/(6.03154979 * 128)/0.78125 = 7.72038373.

d= \/ (46.5658788/0.78125=7.72038373.

d= \/ (46.5658788*128=7.72038373.

A circle with this diameter is drawn.

This value produces a diameter smaller than stdrnderie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 9 u.l.

This diameter is 85.8 % of the diameter of a ciafl8. This means that the circle
is smaller than the square since the diametereotiticle is shorter than the side
of square that is 9 u.l.

This square falls into group 3.
Remember that a square’s inner circle has a diaragtel to the side of the
square.
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This circle cannot function as an inner circle tfog square.

1. The circumference of the circle has just fillke@7 % of the perimeter of the
square.

2. The circle’s area covers57.5 % of the square’s area.

3. The diameter is* 85.8 % of the square with the side of 9.

Diameter< side

Diameter17.720cm

An inner circle’s diameter is always equal to thie of the square!
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Square with side 8 See diagram 3

Valuesof thesquarewith side8
Q=(Inv8?*2/In8)? / 2=0.680555555...

4Q =(In \/ﬁ /In8)? *2=2.72222222...

Q=0.68055555...

4Q=2.72222222...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

8 * 4 *0.680555... =21.77777777...cm circumferenceiatle.

Squareof 8
8*4*0.680555..=21.7777777...cmcircumfereceof circle.
Imaginecircumferece equalasquargerimeter.
21.7777777.../4=5.44444444...cmsideof square

5.44444444 10.78125= 37.9417284theareof thecircle
d = |/ (544444444 128)/0.78125 = 6.96888...
d=,/(37.9417284/0.78125=6.96888...

A circle with this diameter is drawn.

This value produces a diameter smaller than stdrnderie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 8 u.l.

This diameter is 87 % of the diameter of a cirdl8.0rhis means that the circle is
smaller than the square since the diameter ofitbke ¢s shorter than the side of
square that is 8 u.l.

This square falls into group 3.

Remember that a square’s inner circle has a diaragteal to the side of the

square.
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This circle cannot function as an inner circle tfog square.

1. The circumference of the circle has just fillke@®8 % of the perimeter of the
square

2. the circle’s area covers59.28 % of the square’s area

3. the diameter is 87 % of the square with the side of 8.

Diameter< side

Diameter16.968cm

An inner circle’s diameter is always equal to thie of the square!
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The correct values for a circle

Square with side 7 See diagram 4

Valuesof thesquarewith side7
Q=(In+v7%°*2/In7)*/ 2=0.693964086...

4Q=(In m /In7)>*2=2.77585618...

Q=0.693964086..

4Q=2.77585618...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

7 *4*0.693964038... = 19.4309930...cm circumfereateircle.

Squareof 7
7*4*0.69396408...=19.4309930..cmcircumferaceof circle.
Imaginecircumferece equalasquargerimeter. k,
19.43Q../4=4.8577482..cmsideof square

4.8577482 /0.78125= 30.2050785 theareof thecircle

d=,/(4.8577482* 128)/0.78125 =6.21791778
d =,/(30.20507850.78125=6.21791778

A circle with this diameter is drawn.

This value produces a diameter smaller than stdrdenie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 7 u.l.

This diameter is 88.83 % of the diameter of a eiafl 7. This means that the
circle is smaller than the square since the diantdtdhe circle is shorter than the

side of square that is 7 u.l.
This square falls into group 3.
Remember that a square’s inner circle has a diaragteal to the side of the

square.
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The correct values for a circle

This circle cannot function as an inner circle tfog square.

1. The circumference of the circle has just fillke@9.4 % of the perimeter of
the square

2. the circle’s area covers61.64 % of the square’s area

3. the diameter is' 88.83 % of the square with the side of 7.

Diameter< side

Diameter16.218cm

An inner circle’s diameter is always equal to thie of the square!
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The correct values for a circle

Square with side 6 See diagram 5

Valuesof thesquarewith side6
Q=(n+6°*2/In6)*/2=0.712133204...

4Q=(In \/ﬁ /In 6)* *2=2.84853319...

Q=0.712133204...

4Q=2.84853319...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

6 *4*0.7121332903... =17.09119896...cm circumfersntcircle.

Squareof 6
6*4*0.712133203...=17.0911988...cmcircumfereceof circle.
Imaginecircumference equalasquareerimeterk,
17.0911989../4=4.27279972...cmsideof square

4.27279972% /0.78125= 23.36872657 theareof thecircle

d= \/(4.2727992122 *128)/0.78125 =5.46918367
d= \/ (23.36872657/0.78125=5.46918367

A circle with this diameter is drawn.

This value produces a diameter smaller than stdrdenie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 6 u.l.

This diameter is 91 % of the diameter of a cirdlé.orhis means that the circle is
smaller than the square since the diameter ofitbke ¢s shorter than the side of
square that is 6 u.l.

This square falls into group 3.

Remember that a square’s inner circle has a diaragtel to the side of the

square.

ISBN 978-91-631-8992-0 107



The correct values for a circle

This circle cannot function as an inner circle tfog square.

1. The circumference of the circle has just filked1.2 % of the erimeter of
the square

2. the circle’s area covers64.9 % of the square’s area

3. the diameter isr 91.15 % of the square with the side of 6.

Side = 6cm Dia. 5

Diameter< side

Diameter]5.469cm

An inner circle’s diameter is always equal to thie of the square!
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The correct values for a circle

Square with side 5 See diagram 6

Valuesof thesquarewith side5
Q=(Inv5?*2/In5)? / 2=0.738523562...

4Q=(In \/ﬁ /In5)% *2=2.95409428...

Q=0.738523562..

4Q=2.95409428...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares
5*4*0.7385235661... =14.77047131...cm circumfersntcircle.
14.77047131... / 4 = 3.692617830...cm side of square k

Squareof 5

14.7704713.../ 4=3.69261788...cmsideof square
Imaginecircumfereceequalasquareerimeter. k.,

14.7704713.../ 4=3.69261788cmsideof square
3.69261788% /0.78125=17.45334584theareof thecircle

d =4/(3.692617807 * 128)/0.78125 = 4.72655082
d =,/(17.4533484/0.78125= 4.72655082

A circle with this diameter is drawn.

This value produces a diameter smaller than stdrdenie’s diameter!

Since the diameter of the circle is smaller thandide of square, i.e. 5 u.l.

This diameter is 94.53 % of the diameter of a eiafl 5. This means that the
circle is smaller than the square since the diantdtdhe circle is shorter than the
side of square that is 5 u.l.

This square falls into group 3.

Remember that a square’s inner circle has a diaragtel to the side of the

square.
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The correct values for a circle

This circlecannot function as an inner circle for the square.
This value gives a diameter smaller than side.

1. The circumference of the circle has just filked3.85235661 % of the
perimeter of the square

2. the circle’s area covers69.81338336 % of the square’s area

3. the diameter is' 94.53101645... % of the square with the side of 5.

Side = 5cm Dia. 6

Diameter< side

Diameter14.726cm

An inner circle’s diameter is always equal to thie of the square!

Standard circle = an inner circle where its diameter is equas@sare’s side.
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The correct values for a circle

GROUP 2
Square squaring-form Area = perimeter
Square with side 4 See diagram 7

Valuesof thesquarewith side4
Q=(InV4**2/In4)*/2=0.78125...

4Q = (In/4? *2 /In 4)? *2=3.125...

Q=0.78125

4Q=3.125

A circle with this value can function as an innicle for the square.
This value can produce inner circles for squares.

Circumference of circle squaring-form = 4 * 4 78125 = 12.5 cm.
Area of circle squaring-form =24 0.78125 = 12.5 cf

d =4/12.5/0.78125= 4cmdiameteiof thecircle

d=+125* 128 = 4cm

A circle with this diameter is drawn.

This value produces a diameter equal standard cirels diameter!

It can be seen from the result that the diameteqigl to the side of
square. This circle functions as an inner circleafgquare with the side 4,
since the diameter = side.

The cylinder squaring mantel area and circumferealegion to the circle
squaring-form:

12.5/4 = 3.125 cm the side of the square whiudt, is produced of the cylinder
squaring-form and the common square for the cgglearing-form.

cyks = the square which, that produces of the dglirsquaring-form.

Relationship:
Perimeter cyks: 3.125 * 4= 12.5cm equal to perimetehe circle squaring-form.
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The correct values for a circle
Area of cyks: 3.125/0.78125 = 12.5 area of circle
Area of cyks: 3.125* 1.28 = 12.5 area of circle.

Area of cyks: 3.125/0.78125 = 16 area of square squaring-form
Area of cyks: 3.125* 1.28° = 16 perimeter of square squaring-form.

This circlecan function as an inner circle for the squaaed it is only
value which that gives an absolute correct sizendtar equal side.

1. The circumference of the circle has just filled8&:125 % of the
perimeter of the square.

2. The circle’s area covers = 78.125 % of the squaness.
3. The diameter is = 100 % of the square with the sfde

The circle is an inner circle

Dia. 7
Side = 4cm
The Square
Diameter = side | >44a/Ng form.
Diameter = 4cm. The Circle
squaring for

An inner circle’s diameter is always equal to thie of the square!
Standard circle = an inner circle where its diameter is equas@sare’s side.

Valuesof thesquarewith side4into formulaeproduce
innercircles or standaraircles.
M =(nv42+*2/In4)2/2=0.78125...

4M =(InV42*2 /In 4)2 *2=3.125...
M =0.78125
4M =3.12¢
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The correct values for a circle

ROUP 1 Area < perimeter

Square with side 3.929 See diagram 8

Valuesof thesquarewith side3.929
Q=(In+/3.929 *2/In 3.929Y / 2=0.785345336...

4Q =(In+/3.929 *2/In 3.929Y *2=3.14138141...
Q=0.785345336...

4Q=3.14138141...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

3.929 * 4 *0.7853453525... =12.34248755...cm circunmfem=of circle.
12.34248755... / 4 = 3.085621890... cm the side okthare k

Squareof 3.929

3.929*4*0.785345335... =12.3424875...cmcircumferece
Imaginecircumfereceequalasquareerimeter.
12.3424875.../4=3.08562180...cmsideof square

3.085621807% /0.78125=12.18695993theareof thecircle
d= \/(3.085621802 *128)/0.781251=3.94959609

d= \/ (1218695993 0.78125=3.94959609

A circle with this diameter is drawn.

This value produces a diameter larger than standaraircle’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 3.929 u.l.
This diameter is 100.5242 % of the diameter ofeeiof 3.929. This means that
the circle is larger than the square since the eianof the circle is greater than
the side of the square, i.e. 3.929.

This square falls into group 1.

Remember that a square’s inner circle has a diaraqgtal to the side of the
square.

This circlecannotfunction as an inner circle for the square.
This value gives a diameter bigger than side.
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The correct values for a circle

1. The circumference of the circle has just filked8.53453519..% of the
perimeter of the square

2. The circle’s area covers78.94621731 % of the square’s area

3. The diameter ist 100.52 % of the square with the side of 3.929.

Side = 3.929cm Dia. 8

o)

Diameter> side
Diameter]13.949cm

N

An inner circle’s diameter is always equal to thie of the square!

Standard circle = an inner circle where its diameter is equas@sare’s side.

Comment:

Thinking Reality, if we use a value instead formumber as 3.929, what happen
to circle, well circumference and area get to lygér and diameter get be bigger
too how we can know this fact.

When we have the precious formulae which that elitydu even the length of
diameters. When we use each value, the formulbesé¢he absolute exactly
correct, of the decimal to decimal when a diamelt@nges whit different values.

See the places of 3.14... and the square which ies §.14 on the grading
system I, I, Ill.

Relevanformula:= 4Q=(In+s**2/Ins)y’*2
JT=(InVJs**2/Insy*2

3.141592653= (In 3.92810578%* 2 /In 3.92810578) * 2
Thissquarasin grouponeandarea< circumferace

See below!
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The correct values for a circle

»
»

GROUP 1 Area < perimeter

Square with side 3.928105767 See diagram 9

Valuesof thesquarewith side3.928105767
Q =(In~/3.928105767 *2 /In 3.92810576}2 / 2=0.785398183...

Jlor 4Q =(In J3.928105767 *2 /In 3.92810576)° *2=3.141592633...

Q =0.785398183...

4Q=3.141592683...

A circle with this valuecannot function as an inner circle for the square.
This valuecannot produceinner circles for squares.

This value gives diameters greater than sides.

Standard circle = an inner circle where its diameter is equas@sare’s side.

Square perimeternk3.928105767* 4= 15.71242307.
Square area;k3.928105767 = 15.43001492.

T /4 = 0.7853981633
Q=0.785398163 71=3.141592653

Q=(Inv/3.92810576%* 2/In3.92810576)2 /2 = 0.7853981633
7= (Inv/3.92810576%* 2/In3.92810576]2* 2 = 31415926533

This value produces a diameter larger than standaraircle’s diameter!

Inner circle’s circumference: 3.928105767* 4* 0.3881633 = 12.34050822...
Circumference: 3.928105767t = 12.34050822

Imagine the circumference is equal to a squaneneeer, k.

Square perimeternkOk, / 4 = side of k

The side of squareks: 12.34050822 / 4 = 3.085127055cm.

Circle’s area via sidek 3.085127055 * 1/(x /4) = 12.11870538c
Circle’s area via sidek 3.085127055/ & /4) = 12.11870538ch
Circle’s area via sidejk (3.928105767/2) = = 12.11870538cm
Circumference 3.085127055 1/ (x /4) * m = 12.34050822cm.
Circumference 3.928105767 % = 12.34050822cm.
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The correct values for a circle

Squareof k,in formulae3.92810578
3.92810578*4*0.785398183=12.3405082... circumferaceof circle
Imaginecircumferece equalasquareerimeterk,

12.3405082.../ 4=3.08512705...cmthesideof thesquarek,

3.08512705% /0.78125=12.18305145theareof thecircle

diameter 1asideof k, :3.08512705/0.78125=-3.94896268! > s

Diameterof circle:

diameter= \/(3.085127052 *128)/0.78125 =3.94896263d >s

diameter= |/ (12.183051450.78125=3.94896263d >s

diameter= ,/ (1218305145 128 =3.94896263d >s

A circle with this diameter is drawn.

This value produces a diameter larger than its squa’s side!

This value produces a circumference and area ltingarstandard circle’s
circumference and area!

Since the diameter of the circle is larger thanstlde of square, i.e. 3.928105767
u.l. Diameter =3.94896262m

This diameter is 100.5309649 % of the diameter@fade of 3.928105767. This
means that the circle is larger than the squaredime diameter of the circle is
greater than the side of the square, i.e. 3.928057

This circle cannot function as an inner circletfue square.

This square falls into group 1.
Remember that a square’s inner circle has a diaragteal to the side of the
square.

This circlecannot function as an inner circle for the square or squares.
1. The circumference of the circle has just filked8.53981633... % of
the perimeter of the square.
2. The circle’s area covers78.9568352... % of the square’s area.
3. The diameter iss 100.5309649... % of the square with the side. of

3.928105767.
When you use the value 3.1415926533, it will alwgiye you the above
proportions. See diagram below:
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The correct values for a circle

This square falls into group 1.

Remember that a square’s inner circle has a diaragteal to the side of the
square.

This circlecannot function as an inner circle for the square or squares.

1. The circumference of the circle has just filled@8.53981633... %
of the perimeter of the square.

2. The circle’s area covers78.9568352... % of the square’s area.

3. The diameter iss 100.5309649... % of the square with the side. of
3.928105767.

This means that a circle calculated with 3.14...ultesn a diameter bigger
than its squares side. This is valid for all ciscbalculated with 3.14...
This value gives diameters larger than sides.

Dia. 9 Square and its circle
Value 3.141592653

Diameter> side
Square side 3.928105767

Diameter = 3.94896263 (| piameter> side

N

An inner circle’s diameter is always equal to thie of the square!
Standard circle = an inner circle where its diameter is equas@sare’s side.

Standard circle:

Area (3.928105767 / 3y 3.125 = 12.05469915cm

Area 3.928105767% 0.78125 = 12.05469915¢m

Area 3.928105767 1.28 = 12.05469915¢m

Circumference 3.928105768.125 =12.27533052cm
Circumference 3.92810576874 * 0.78125 = 12.27533052cm
Circumference 3.928105767 */41.28 = 12.27533052cm

ISBN 978-91-631-8992-0 117



The correct values for a circle

GROUP 1, Area< perimeter

Square with side 3.9 See diagram 10

Valuesof thesquarewith side3.9
Q=(nv3.9°*2/In3.9¥ /2=0.7870741%1...

Q4=(In+/3.9° *2/In 3.9 *2=3.14829660...

Q=0.7870741%1...

4Q=3.14829660...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

Squarof 3.€
3.9*4*0.7870741%...=12.278356%...cmcircumferaceof circle.
Imaginecircumfereceequalasquareperimeter. k.,
12.278../4=3.06958918...cmthesideof thesquarek,.
3.069589182.../0.78125=12.0606435. theareof thecircle
Diameterof circle:

d = /(3.06958988% * 128)/0.78125 =3.92907416...
d =,/(12.06064%/0.78125=3.92907416...
d =./(12.06064%*128 = 3.92907416...

A circle with this diameter is drawn.

This value produces a diameter larger than standerié’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 3.9 u.l.

This is 100.745491 % of the diameter of a circl@.6f

This means that the circle is larger than the sjasace the diameter of the circle
is greater than the side of the square, i.e. 3.9.

This square falls into group 1.

Remember that a square’s inner circle has a diaraegtal to the side of the
square.
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The correct values for a circle
This circlecannot function as an inner circle for the square.
This value gives diameters larger than sides.

1. The circumference of the circle has just filked8.70741506 % of the
perimeter of the square,

2. the circle’s area covers79.2941716 % of the square’s area,

3. the diameter is 100.74549 % of the square with the side of 3.9.

Side =3.9cm Dia. 10

N

Diameter> side
Diameter13.92907¢m

N

An inner circles diameter is always equal to thie ©if the square!

Standard circle = an inner circle where its diameter is equas@sare’s side.
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The correct values for a circle

Square with side 3.5 See diagram 11

Valuesof thesquarewith side3.5
Q=(Inv3.5*2/In3.5Y / 2=0.81491429...

4Q =(In+/3.5° *2/In 3.5)* *2=3.25965705.

Q=0.81491428...

4Q=3.25965705.

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

3.5*%4*0.8149142636...= 11.40879968...cm circumfereof circle.
Imagine circumference equal a square perimeter; k
11.40879968... / 4= 2.852199922... cm the side of tuae k.

2.852199922.2/0.78125= 10.41285682...¢rarea of circle.
d =+/10.41285682./0.78125= 3.65081590. cmdiameteof circle.

d =+/10.41285682.* 128 = 3.65081590. cmdiameteif circle.

d=4/((2852199922 2 * 128)/0.78125 = 3.65081590..cm.

A circle with this diameter is drawn.

This value produces a diameter larger than standerié’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 3.5 u.l.

This is 104.309 % of the diameter of a circle &. 3his means that the circle is
larger than the square since the diameter of tlieeas greater than the side of
the square, i.e. 3.5. This circle cannot functisma inner circle for the square.
This square falls into group 1.

Remember that a square’s inner circle has a diaraeqgtal to the side of the

square.
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The correct values for a circle

This circle cannot function as an inner circletfug square.

1. The circumference of the circle has just filke@1.49 % of the perimeter of
the square.

2. The circle’s area covers85... % of the square’s area.

3. The diameter iss 104.3 % of the square with the side of 3.5.

Dia. 11 Side = 3.5cm / \

Diameter> side
Diameter]3.650cm

diameter> side

N

An inner circles diameter is always equal to thie ©if the square!

Standard circle = an inner circle where its diameter is equas@sare’s side.
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The correct values for a circle

Square with side 3 See diagram 12

Valuesof thesquarewith side3
Q=(n+v3**2/In3)*/2=0.86522392...

4Q=(In \/ﬁ /In 3)* *2=3.46089568...

Q=0.86522392...

4Q=3.46089568...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

3*4*0.86522392... = 10.38268704...cm circumfereateircle.
Imagine circumference equal a square perimeter; k
10.38268704... / 4 = 2.595671762...cm the side of ¢ k.

2.5965671762.2 * 1.28 = 8.624015233...cMmthe area of circle.
d= \/8.624015233./0.781252 3.322459856..cm.

d=+/8.624015233.* 128 = 3.322459856.cm.

d=4/((25956717622* 128)/0.78125 = 3.322459856.cm.

A circle with this diameter is drawn.

This value produces a diameter larger than standerié’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 3 u.l.

This is 110.74866 % of the diameter of a circl@.of his means that the circle is
larger than the square since the diameter of tlieeas greater than the side of
the square, i.e. 3. This circle cannot functiom@snner circle for the square.

This square falls into group 1. Remember that asgjsi inner circle has a
diameter equal to the side of the square.
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The correct values for a circle

This circle cannot function as an inner circletfug square.

1. The circumference of the circle has just fillke@6.5 % of the perimeter of
the square

2. The circle’s area covers95.82 % of the square’s area

3. The diameter is 110.75 % of the square with the side of 3.

Dia. 12 Square side = 3cm/ \

Diameter> side
Diameter13.322cm

N

An inner circles diameter is always equal to thie ©if the square!

Standard circle = an inner circle where its diameter is equas@sare’s side.
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The correct values for a circle

Square with side 2.5 See diagram 13

Valuesof thesquarewith side2.5
Q=(n+v2.5*2/In2.57/2=0.949766401...

4Q =(In+/25°*2/In 2.5¥ *2=3.79906568...

Q=0.949766401...

Q=3.79906568...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares
2.5*4*0.949766407... = 9.49766407...cm circumferentcircle.
Imagine circumference equal a square perimeter, k

9.49766407... | 4 = 2.37441601... cm the side of theusgk.
2.374416017.2% / 0.78125 = 7.216449823...cmarea of circle.

d =+/7.21644983.../0.78125= 3.039252502.cm

d =+/7.21644983...* 128 = 3.039252502.cm

d=4/((237441601 2 * 128)/0.78125 = 3.039252502.cm.

A circle with this diameter is drawn.

This value produces a diameter larger than standerié’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 2.5 u.l.

This is 121.57 % of the diameter of a circle of. Zbis means that the circle is

larger than the square since the diameter of tlieeas greater than the side of

the square, i.e. 2.5. This circle cannot functisa inner circle for the square.

This square falls into group 1.

Remember that a square’s inner circle has a diaragtal to the side of the

square.

1. The circumference of the circle has just fille@5 % of the perimeter of the
square.

2. The circle’s area covers115.46 % of the square’s area

3. The diameter isr 121.57 % of the square with the side of 2.5.

Side = 2.5cm / \ Dia. 13

Diameter> side
Diameter13.0392cm

N /|
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The correct values for a circle

Square with side 2 See diagram 14

Valuesof thesquarewith side2

Q=(n+22*2/In2)?/2=1.125

4Q=(In2?2*2/In2)? *2=45

Q=1.125

4Q0=4.5

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares

2*4*1.125 = 9 cm circumference of circle.

Imagine circumference equal a square perimeter, k

9/ 4 =2.25cm side of squarg k

2.25% /0.78125 = 6.48crh area of circle.
d=+/648/078125= 288cm.Diameterof circle.

d=/648* 128 = 288cm.
d=4/((225** 128)/0.78129 = 288cm.

A circle with this diameter is drawn.

This value produces a diameter larger than standeri@’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 2 u.l.

This is 144 % of the diameter of a circle of 2.9 hieans that the circle is larger
than the square since the diameter of the cirajedater than the side of the
square, i.e. 2. This circle cannot function asnarer circle for the square.

This square falls into group 1.

Remember that a square’s inner circle has a diaraqgtal to the side of the

square.
1. The circumference of the circle has just filled12.5 % of the perimeter of
the square.

2. The circle’s area covers162 % of the square’s area.
3. The diameter isr 144.5 % of the square with the side of 2.

Dia. 14 Side = 2cm

Diameter> side
Diameter = 2.88cm

~_
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Square with side 1.5 See diagram 15

Valuesof thesquarewith sidel.5
Q=(nv1.5°*2/In1.5)* / 2=1.72005925.

4Q=(In+1.5**2/In1.5¥ *2=6.880237Q.

Q=1.72005925.

4Q=6.8802370Q.

A circle with this value cannot function as an inoecle for the square.
This value cannot produce inner circles for squares

1.5*4*1.720059253... =10.32035551...cm circumferenf circle.
Imagine circumference equal a square perimeter; k
10.32035551... / 4 = 2.580088878...cm side of square k

2.58008888..2 * 1.28 = 8.520779036...cmthe area of the circle.
d =+/8.52077908.../0.78125= 3.302513764. cmdiametenf circle.

d =+/8.52077908...* 128 = 3.302513764.cm.
d =./((2580088878.7 * 128)/0.78125 = 3.302513764.cm.

A circle with this diameter is drawn.

This value produces a diameter larger than standerié’s diameter!

Since the diameter of the circle is larger thansilde of square, i.e. 1.5 u.l.

This is 220.167 % of the diameter of a circle &. This means that the circle is
larger than the square since the diameter of tlieeas greater than the side of
the square, i.e. 1.5. This circle cannot functisma inner circle for the square.
This square falls into group 1.

Remember that a square’s inner circle has a diaragtal to the side of the

square.
1. The circumference of the circle has just filked72 % of the perimeter of
the square.

2. The circle’s area covers381.3 % of the square’s area.
3. The diameter iss 220.167 % of the square with the side of 1.5.

_ Dia. 15
Square side = 1.5cm

Diameter> side
Diameter13.3cm
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Square with side 1.4 See diagram 16

Valuesof thesquarewith sidel.4
Q=(n+v1.4**2/In1.4)* / 2=2.06049338...

4Q=(Iny1.4> *2/In1.47 *2=8.24197343...

Q=2.06049338...

4Q=8.24197343...

A circle with this value cannot function as an inogcle for the square.
This value cannot produce inner circles for squares
1.4*4%*2.060493357... =11.5387628...cm circumfereateircle.
Imagine circumference equal a square perimeter; k

11.5387628... / 4 = 2.88469070...cm side of square k

2.88469070.2*1.28 = 10.65144376...ctthe area of the circle
d =+/10.6514438.../0.78125= 3.69240409. cmdiameteof circle.

d =+/10.651443%...* 128 = 3.69240409..cm
d=,/((2.88469.2* 128)/0.78125 = 3.69240409.cm

A circle with this diameter is drawn.

This value produces a diameter larger than stardesié’s diameter!

Since the diameter of the circle is larger thanstilde of square, i.e. 1.4 u.l.
This is 263.74 % of the diameter of a circle of. IAis means that the circle is
larger than the square since the diameter of tliokeds greater than the side of
the square, i.e. 1.4. This circle cannot functisa@a inner circle for the square.
This square falls into group 1.

Remember that a square’s inner circle has a diaragtel to the side of the

square.
1. The circumference of the circle has just filke@00 % of the perimeter of
the square.

2. The circle’s area covers543.44 % of the square’s area
3. The diameter is 263.74 % of the square with the side of 1.4.

Dia.16

Square side = 1.4c

Diameter> side
Diameter13.692cm
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Grading-system | & Il
lllustration of grading system | & Il in practice@ applications. See the pictures
below! See how diameters are increased!

Diameter = Side
Diameter = 4cm _
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Diagrams 1 — 15 are shown on pages 98-127 in ofdaee along with their
formulae on pages 129-131 and 142-146.

When the circles are placed in order of size the dgram below is obtained.
This illustration of the circles and their respectve formulae are approximate
models.

The formulae below are for the circles that arewtranside the
squares, in order of size from the smallest tdalgest.

M =(Iny/(€"%)** 2/Ine"®)? /2.
(InV10?* 2/In10)? /2 = 0.6618423801.
(Inv92* 2/In9)? /2 = 0.6701721995.
(In/8* 2/In8)? /2 = 0.680555555.
(InV7%* 2/In7)? 12 = 0.6939640386.
(In62* 2/In6)? /2 = 0.71213333204...
(In/52* 2/In5)2 /2 = 0.7385235568...
(InV45%* 2/In 45)% /2 = 0.756970023.
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This formula describes the circle that touchessities of the square:

(INV42*2/In4)2 *2=3.125. « (InV42*2/In4)? / 2=0.78125.

A

\4

i

Thesdormulaerelateto thecirclesdrawnoutsidethesquares.
ey S*2/cyS)?/2=M

(In\/3.999* 2/In3.999? /2 = 0.781306373.

(In\/3.998 * 2/In3.998?2 /2 = 0.781362783.

(In\/3972* 2/1n 397)% /2= 0.78141923..

(In/396°* 2/In 396)? /2 = 0.781475713.

(Inv 395 * 2/In 395)*/2=0.784114107.
continuedn nextpage
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(InV3.929°* 2/In3.929% /2 = 0.7853453526.

(In V3928105767 2/In 3.92810576)" /2=0.7853981633.

(In+/3.928105767* 2/In 3.92810576 * 2 = 3.141592653.
(In/3.925 * 2/In3.925?2 /2 = 0.7855818245.
(Inv/3922* 2/In 392)? /2 = 0.7858783005.
(Inv/39%* 2/In 391)? /2 = 0.786474226.
(InV/39%* 2/In39)? /2 = 0.7870741511.
(Inv/382* 2/In 38)2 /2 = 0.7933029803.
(Inv/352* 2/In 35)% /2 = 0.8149142637.
(Inv/3* 2/In3)? /2 = 0.865223921.
(Inv/252* 2/In 25)% /2 = 0.9497664071.
(Inv22%2/In2)2/12=1125

(Inv152* 2/In15)% /2 =1.720059253.
(Inv142* 2/In14)? /2 = 2.060493358.
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We can now see which square gives us this valterrimg to grading
systems | and Il in chapters I, Il and the appewdiypages ---, ---, ---. The
result isa square with sides of 3.92810576This square is put into the
formulae forM and M. The result i9.785398163&and3.141592653
which is one quarter afand 4Tt see below and pages 140-148-150-153!

(INV/3.92810576% * 2/In 3928105762 /2 = 0.7853981633
(InV/3.92810576%* 2/In 3.92810576]2* 2 = 3.141592653

The value 0.7853981633 does not result in an ioinele for the square of
sides 3.928105767. This value cannot function @matant for the
calculation of other squares and their inner cgsiace it does not produce
an exact result.

The table below clarifies the above statement.

The squares, squaring forms and their results easebén.

M side = diameter 4 perimeter area
1 4*4*1 =16 16 16

0.9 4*0.9=144 14.4 14.4
0.8 4*4*0.8 = 12.8 12.8 12.8
3.141.../4 4*4*0.7853...= 12.566 12.56... 12.56
0.78125 4*4*0.78125 =12.5 12.5 12.5
0.78 4*4*0.78 = 12.48 12.48 12.48
0.75 4*4*0.75 =12 12 12

0.7 4*4*0.70 = 11.2 11.2 11.2

See similar values on page 152-153.
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The characteristics of the three unique diagramsaarfollows:

/Z: 0.7812 /Q— s

Square squaring-form perimeter = 16 u.l.
area =16 u.a.
side =4 u.l.
Circle squaring-form circumference = 12.5 u.l.

area=12.5u.a.
diameter = 4 u.l.

Cylinder squaring-form mantle  perimeter = 12.5 u.l.

area = 9.765625 u.a.
side =3.125 u.l.
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1. Definition of squares with the help of grading &ystl:

10-9-8-7-6
Area > perimeter 5-6-7-8 Area > 16
8-7-6

Perimeter = «— 4 —> Area = 16
3.7-3.5
Area < perimeter 3-25-2.2 Area <16
2-1.5-0.7-0.

M andR are written as % an,/,{)@

The following formulae are only valid for the sqeand the circle whose
perimeter is equal in u.l.

Relationship between side / diameter = 0.7815
Relationship between square’s perimeter and ciretente
Relationship between square’s area and circles are
Relationship between radius / side = 0.64R
Relationship between diameter / side = 1.2R 2
Relationship between sidedadius = 1.5625 M
Relationship between radiug/* R = diameter

Relationship between diameteM* R = radius
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Principle of common circumferences
M= /7

The characteristics of a circle may be calculasdgithe perimeters of squares.

4

3

A square, no. 1, with sides of 3.2 u.l. has a diadof

\32%*2 =45254833.cm

This square is inside the circle (A) whose diamiestequal to that of the
diagonal of the square. A square named no. 2 srdsa that the circle A lies
inside it as an inner circle. The sides of square2rare equal to the diameter of
the circle A.+/3.2°* 2 = 4.5254833.cm

A circle (B) is drawn around square no. 2, so thatsquare lies inside the circle.
The diameter of the circle is equal to the diagarfidahe square. A third square,
no. 3, can now be drawn. This has the same perniragtiat of circle no. 2.

The formula for circles and squares with the saereneter can now be used to
calculate the values of the circle.

The diagonal of square no. 4488.2° * 4 = 64 Square no. 4 is drawn using this
diagonal, which will have sides of 6.4 cm, i.e. ides of the square are equal to
the diagonal of square no. 2. Circle no. 2B funias an inner circle for square
no. 4.

The relationship between the sides of square and2he sides of square no. 4
will be the same as the relationship betwébh* R, see below.
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The side of square no. 2 is divided by the sideqofare no. 4 giving the sine or
cosine of 45° = 0.70710678 which is that equal te/M * R =0.707106781also
giving the sine or cosine of 45°. The relationdb@ween the side of square no. 2
and the diameter of circle B is also 0.70710678 he felationship between the
diameter of circle A and the side of square n@ @.7Y0710678...

The side of square no. 4, the diameter of circenB the diagonal of square no. 2

=\32°* 4 =64

Perimeter of square no. 3 = 20cm
Area of square no. 3 = 25cm?
Side of square no. 3 = 5cm 3
Square perimeter 3 equal cicle
circumference B.

Circumference of circle Pl

B =20cm.

Square side no4 is 6.4cm
Diameter of circle B = 6.4cm
Area of circle B = 32 cm?

Diagonal of square 1 equal
circle A’s diameter equal 2 A
side of square 2.

v

Side of square no.1 = 3.2cm

With the aid of the above figures it is possibleaiculate the diameter of circle
B. The circumference of this circle was calculaete 20 cm. A square is drawn
using the same perimeter of 20 cm. The area oktjuare is divided byl or
multiplied by R. The result is the area of circle B. Provided that
circumference is identical for a circle and a squars possible to calculate the
other values of the circle.

The relation between a square and its inner caatethe square which has

the same perimeter as the inner circle’s circunmiggas consequentM or
2R.
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Principle of common area
The values of a circle can also be calculated usiagirea of a square.
The area of the circle is assumed to be equaktaitba of the square. The side of
square is calculated from its area.
We now have three important values:
a) the area of the square
b) the side of the square
c) the area of the circle.
When the areas of the circle and the square antigdé the circumference of the
circle will be smaller than the perimeter of theiaige. The diameter of the circle
will be:

Draw the circle as an inner circle in square no. 4.
Draw square no. 2 inside the circle. The diagoh#is square is equal to the
diameter of the circle.
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The diagonal of square no. 1 is equal to the sidg@are no. 2.
It is now possible to calculate the diameter ofdinele.
For example:

The symbol 2represents a number that is related to which sqgeaselected for
substitution in the formula n =1, 2, 3 or 4.

Areaof circle=+/s>* 2" * M
Aregof circle=s*2"* M

diameter of circle 5/Areaof squard M
Area of circle = 3* 22* M

Area of square 3 = 28.125 cm?
Side of square 8 5.303 cm

Area of circle = 28.125 cm?
diameter of circle will be 6 cm
Sideof square2 = /6% /2" = 4.1424

Side of square 1 =3 cm
Area of circle = 32 * 22\

Sideof square=v/3** 2°*M =53

The relationship between a square with same araaizsle and the
area of an inner squareNtor 2R:

The relationship between the area of an inner square and a
square that has the same area as a cirBle is

(Area of inner square) / (area of square = arearoe) / 2 =M

Using the above formulation it is possible to cidteithe values of a circle either
as the outer circle of a square or as an innelleofca square.
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/Z = 0.7€12E

A square with a perimeter of 20 u.l. and a sidb aofl. and a circle with a
circumference of 20 u.l. and a diameter of 6.4will. have the following values:

M diameter 6.4 circumference 20
1 6.4*4*1 = 25.6

0.9 6.4*4*0.9 = 23.04

0.8 6.4*4*0.8 = 20.48

3.141... /4 6.4*4*0.7853981633 20.106192...
0.78125 6.4*4M = 20

0.78 6.4*4*0.78 = 19.968

0.75 6.4*4*0.75 = 19.2

etc.

From the above it can be seen that the valid o&n be obtained from a square
and a circle that have the same circumference.

Perimeter of square = Circumference of circle

ﬁer D Area is the same
\ / as this square

Circumference is
the same as this
square
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Chapter five
Document for the number
3.141592653...
&
3.141592653... / 4 = 0.7853981633...
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Why is t= 3.141592653...7

If I return to the squares and circles in Chaptetllland Chapter 5, | divided
them into three groups.

Group 1 in which circumference > area & diametside
Group 2 in which circumference = area & diametside
Group 3 in which circumference < area & diametside

The circle in group 2 is the inner circle for thgpiare in group 2. In the grading
system Il it can be seen that the inner circle ovV8.125 % of the area of the
square.

It is the only value which gives an absolute cdrtkameter that equals the side.

If 1 =3.141592653 is now used for the calculatiorhefdrea of the inner circle
and circumference, the circumference will be lathan the area. This can be
seen in the grading system Il in group one, seael

When squares with sides of 4 = S and s = 3.9281&6% put into the formulae
for the squaring form, values are obtained betva#&R5 and 0.78125 then
3.141... and 0.785398..See next two pages for approximate values.

The squaring formulae

1.0
2 % 2 — 4/\)\
(Iny/ S°*2/InS° 02 =4M ~— —
3.125
(InyS**2/InS)*/2=M
, > 3.125 > 3.125
Cylinder group 2 —»
) N/
%
/1.0
(Iny/s2*2/Ing)? 02 = 4Q N ~ ~“N_ /N
n ) 3.125
(Iny/s**2/Ins)*/2=Q
\ 3.141... > 3.141
Cylinder group 3—»
/ N
%
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(n./s**2/Ins)? 02=4Q (In.[S*2/InS)? 02 = 4M

(n/s?*2/Ins)?/2=Q (In./S*2/InS)?/2=M
Equal: Equal:

(cy./s**2/cys)’ 12=4Q (cy,/S**2/cyS? 02 =4M

(cy./s?°*2/Ins)*/2=Q (cy./S?*2/cyS?/2=M

~ See¢note:after the value::
(cyv4.2°* 2/ cy4.2** 2=3.08264684..

Z
o

1 — Group three

5 (cyJa*2/cy4.0?* 2=310316298.< M

3 (cy4*2/icyd)? /2= 0.78125:i:> [ croum two only

4 (cyV&*2/cyd)?*2=3125=4M

5 (cyV3.99F* 2/cy3.999%* 2 = 312522549, ~ M

6  (cyV399°* 2/cy 399)%* 2=312726152.

7 (cyv/398* 2/cy 398)2* 2 =3.129537778.

8  (cyV3972* 2/cy 397)%* 2=3.13182801.

9 (cyV3962* 2/cy 396)2* 2 = 3.13413507.

10 (cyv/3952* 2/ cy 395)%* 2 = 3.13645642.

11 (cyv/3942* 2/cy 394)2* 2 =313879312.

12 (cyV39F * 2/cy 3932+ 2=314114533. Group one

13 (/3929 2/cy3929°* 22314138141, -\

14 (cyV'3.928105767* 2/cy3.92810576) /2 = 0.7854981633

15 (cyr/3.92810578%* 2/cy 3.92810576)2 * 2 = 3.141 m%’ L

16 (cyv/3.928* 2/cy3.928%* 2=3.14161764.

17 (cyW3.927* 2/cy3.927)%* 2 = 3.1418540.

18 (cyV3.926°* 2/cy3.9267* 2 = 3.1420905..

19 (cyW3925* 2/cy3.929%* 2=314232729.

20 (cyV'3922* 2/ cy 392)?* 2 = 3.14351320.

21 (cyv/397* 2/ cy 391)* 2 = 3.14589690.

22 (cyV392* 2/cy 39)%* 2 =3.14829660.. /
(Inys**2/Ins)?/12=Q (Inys**2/Ins)® 02=4Q
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Grading system |l for circles

Group 3

(" 0.6618423801..)
0.6701721995. ..

(" 2.6473695...

2.680688798...

Area >
Circumferen% 0.6805555555...>_Circumferencg 2.722222222...
< area 0.6939640386...( diameter< side| 2.775856154...

0.7121333329...
¥O.7385235566y

Area =
Group 2 : f
Circumferenc 0.78125 Ircumterenc
diameter = sid

2.954094226...
(2.954094226...

3.125
= area
0.781306373%. [3.125225494...
0.7813627835.. 3.125225113...
0.7814192333.. 3.125676933...
0.7814757131.. 3.125902852...
0.7841141073.. 3.136456429...
0.7853453525.. 3.14138141...
0.7853981633.. 3.141592653...
Group 1 0.7855818245.. 3.142327298...

Circumferenc
> area

0.7858783005..\ Circumferenc

0.7864742261.../ diameter> sid

>Area <

3.143513202...
3.145896904...

0.7870741510.. 3.148296604...
0.7933029803.. 3.173211921...
0.8149142636.. 3.259657054...
0.865223920... 3.46089568...
0.9497664070.. 3.79906562...
1.125 4.5
1.720059252... 6.88023700...

\2.060493357 /

\8.24197342. 5

Note: The grading system can not be changed oreagino

When a square with a side of 3.928105767 is potthnt formula we obtain
0.7853981633... that is one quarter of 3.1415926533...

This square belongs to group 1 from the gradintesysvhere the circumference
is larger than the area.

Square’s side = 3.928105767
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= (InJ3.9281057(5’2 *2/In3.92810578)* * 2 = 3.141592653
Q= (InJ3.9281057652 *2/In 3.92810578)* /2 = 0.7853981633
ml4=Q

3.14159265/4=0.785398163

Result

s = 3.928105767
When the side approaches 4 the differende
between the circumference and the area Perimeter> area
decreases.

. ) Circumference> area
When the side is 4 the circumference and

the area have the same number.

| now refer to cylinders in chapter. 3

The cylinders are divided into 3 groups.
Group 1 has heights < 3.125.

Group 2 height = 3.125.

Group 3 has heights > 3.125.

The diameter in all groups is constant, 1.0

The cylinder in group 2 where height =
width gives a square, while groups 1 and
produce horizontal and vertical rectangle
respectively.

Accordingly, the cylinder with a height of
3.1415926533... produces a vertical
rectangle that has a width of 3.125 and
length of 3.1415926533....

This cylinder belongs to group 3.

I showed above, using the squaring formulae, that a square with the side
3.928105767... gives 0.7853981633... that in turn is one quarter of
3.141592653.... This square has a perimeter > the area.

If we draw a circle using 0.7853981633... and place it in a square with a side of
3.928105767 and other squares the circle will be outside the sides of the square
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(see diagram below illustrating this). In other dsrthe diameter of the circle is
larger than the side of the square.

Side of square = 3.928105767
Diameter of circles 3.928105767-

Diameter of circle is largehan the c- diameter> k- side
side of the square d = 3.94896263...

The diameter is 3.94896263... \\ /

The cylinder that produces a rectangle with thgtie3.141 and width 3.125
cannot have an inner circle.

Notethat rectangles cannot have inner circles.

The only cylinder that can have an inner circlthes cylinder in group 2 that
produces a square with sides 3.125. Again,iff used to calculate the inner circle
of a square, we will obtain a circle whose diametéarger than 3.125.

Using 0.78125 however results in a circle with dreemeter equal to the side of
the square, i.e. 3.125.

From the above statements it can be seen thdt4fi8.used for calculating the
inner circle, an exact result is not obtained. iBthe value 0.78125 is used for
the same calculation, it results in the inner eigiameter being equal to the sides
of the square.

See appendix on pages --- and --fer-approximate values.

Formulae

(Inv S?02 /In S)* 02=4M
(In\ S202 /InS)? /2=M

(InS/Iny/ S 02 )2 02=2R
(InS/Iny S*02 )*=R
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Consequences fod and7t

Example for squares in group 3

(Iny's2* 2 /Ins)? 02 = 4Q
(InvV's2*2 /Ins)/2=Q
(Ins/lnys2*2)202=2R
(ns/inys?*2)?/2=R

If a square is selected from group 3, with a siid&0p we can imagine that there
is a circle with a diameter of 10.

10 is put into the formula above and the valu®d#618423801... is obtained.
The perimeter of the square is:

s*4=10*4 =140

The circumference of the circle is:

s*4*0.6618423801... = 26.4736951...

If the circumference of the circle is 26.4736951.e @an imagine that there is a
square with the same perimeter.

The side of the square is = 26.4736951... / 4 = 6182801....

The area of the circle will be:

Area=¢/M — 6.6184238012... / 0.7812%6.06852301.cm?

If we changeM to (t / 4) the area will be:
Area=6.6184238012... / (3.141592654... / 4%5.77239118..cm?

It can be seen that the result for the area is smlak when (z / 4) is used
instead ofM.

The circle’s above have the following diameters:

d=(s*R)*2)= (6.618423801... * 0.64) * 2 8.471582465...
see next page.
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The correct values for a circle

Area = (d/2f * 4M

(8.471582465... /2)* (4 * 0.78125) =56.06852301.cm?
Area= (d/2°*

(8.471582465.../2)* 7 = 56.35622720...cm?

Here it can be seen that the result for the area taulated with = is larger
than that calculated usingM.
NB the area remains the same, irrespective of whiclofmula is used withM.

Example of a square in group 1
A square is selected with a side of 2.75 and decwith a diameter of 2.75.

When 2.75 is put int@iny s> * 2 /Ins)* /2 the value of 0.9012862092... is
obtained.

Q=(Iny 2.75*2 /In 2.75Y /2 = 0.9012862092
4Q =(Iny 2.75* 2 /In 2.75F * 2 = 3.605144837

If the side of the square is 2.75, the perimetdrivei 11.
The circle with a diameter of 2.75 has a circunriescof
2.75*4*0.9012862092... =9.914148302...

A square kwith the perimeter 9.914148302... has a side of8587075...
s of k=2.478537075...

The area of the circle will be;

Area =$/M = 7.863226924...

Area =&/ (t/ 4)= 7.821696460...

The area will be smaller when # / 4) is used for the calculation.
d =3.172527456...

The diameter of the circle isd = sR2 3.172527456...

Area = (d/ 2} * 4M =7.863226924...

Area= (d/ 2f* = = 7.904977900...

The area will be larger whenis used for the calculation.
Again note that the area remains the same Whenused, irrespective of the
formula.
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The correct values for a circle

The circumference of the circle has just fillked8.53981633... % of the

perimeter of the square

The circle’s area covers78.95683519... % of the square’s area

The diameter is 100.5309649... % of the square with the side of @193767.

When you use the value 3.1415926533, it will alwgiye you the above
proportions.

An inner circles diameter is always equal to thie ©if the square!
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The correct values for a circle

Conclusion
Whenr is used for calculating the values of a circles thsults obtained vary.

When M is used instead af the results obtained are identical, irrespectdie

the formula.
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The correct values for a circle

Conclusion:
Correct

Values for a Circle

3.141592653
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The correct values for a circle

Only cylinder 3.125 and cylinder 3.141

Squares, circles and cylinders were described aphs 1, 2, 3.

Squares were divided into three groups, in whidupgrl contains squares with a
perimeter larger than the area, group 2 where ¢hienpter = area and group 3
where the area was larger than the perimeter. gis@s in group 2 had a side of
4 u.l. This was designated the square squaring-form

Circles were divided into three groups in a simi&gghion. The circle in group 2
has a circumference = area. The diameter of thiteds 4u.l. and is designated
the circle squaring-form.

Cylinders were divided by their length, the diamgtemaining constant. Group
1 showed that cylinders with a height less that t4.25 u.l. resulted in
horizontal rectangles while group 3 comprised magiizs with heights greater
than 3.125 u.l., these producing vertical rectasmgBnly group 2 resulted in a
square with a side of 3.125 u.l. as in the illugtrabelow. This cylinder is
designated the cylinder squaring-form.

The diameter of the cylinderis 1 u.l.

f

1

Height of cylinder = 3.125 u.l¢—

When the cylinder is opened, it produces a squétesides 3.125 u.l.

Side = circumference of
circle withd 1 =3.125 u.l.

d Tl
4 1
v
Side = height 3.125 u.# Height
3.125 u.l
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The correct values for a circle

The square, circle and cylinder in group two fumctas limit values for the
calculation of circumference and area.

The relationship between these three may be folidvetow.

When the perimeter of the square produced froncyheder is divided by its
own area the result is 2R.

The area of the square divided by the perimetersgilie valud/. In this case the
side of the square is 3.125 u.l.

(3.125*4)/3.125 = R

3.125 /(3.125 * 4) =M

The area of the square divided by the area ofdhare squaring-form, i.e.’S
gives:

3.125° / S? = 3.125 /4% =0.6103515625> 0.7812% — M?

The perimeter of the square divided by the squawaring-form perimeter, i.e. S
* 4, gives:

(3.125*4) / (S*4)=(3.125*4) / (4 * 4) = BI25— +0.6103515625

It transpires that the square with sides 3.12%haerimeter equal to that of the
circle squaring-form.

A cylinder with the height of 3.141 u.l. producés following rectangle:

Diameter = 1 u.l.

Width = 3.125 u.l.

Height = 3.141 u.l.

3.141 <+—

|

3.141 u.l. = length = height
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The correct values for a circle

It can be seen that the cylinder with a height.@#2 u.l. produces a vertical
rectangle that belongs to the cylinders in group 3.

A square with sides of 3.141 u.l. belongs to theases in group 1, in which
perimeter > area.

TU/ 4 =3.141592653 / 46.7853981633

We can now see which square gives us this valtexrireg to grading systems |
and Il in chapters |, Il and the appendix on pages-- - ---. The result is a
square with sides of 3.928105767. This squaretignpathe formula foM. The

result is 0.7853981633, which is one quartemafee next page!
Chapter 6

Document for the number
3.141592653...
&
3.141592653... / 4 = 0.7853981633...

Consequences for M and

In practice, you make two cylinders. First a cyénavith the height of 3.125 u.l.
and second a cylinder with the height of 3.141 u.l.

The diameters are 1 u.l. in both cases. Now rdlleagh cylinder as pictured
below. One can immediately see and recognize wtfithe cylinders form a
square. For better clarification see the pictuedsw.
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3.125

> 3.125

=7
{

3.125

> 3.141...

See Index 155-169

The correct values for a circle

1.0\
v ~—1 \
3.125
Cylinder group 2— |4 3 195 > 3.125
) N
)
/T.0N
AE— ~—)
, 3.125
Cylinder group 3—»
»3.141.. 3141
i \V
3.125 ’ &)
\
3.125
> 3.125 »3.141...
) J
Conclusion:
Correct

Values for a Circle (Pi)
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The correct values for a circle

| refer to treatments 1,2,3,4 and 5. The formulelew are designed specially for
group two. | will call it “S”. When we use “S” weilvalways remember the
system of squaring form where the circumferen@gisal to the area.

The correct value and it's subordinated values

The correct value is 3.125 and its subordinatedesbre
0.78125, 1.28, 0.64, and 0.21875

In the formulae below compare the gained valuels wotrect values

above!
See pages 157-165 and 166-169
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The correct values for a circle

The correct values 3.125, 0.78125, 1.28, 0.64, 0.21875.

No.1/26
In groupOne.Thesquarewith thesidel.4u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q = (InV142* 2 /In1.4)2* 2 =8.24197343.> 4M (Correct véue3.129
Q= (Inm/ In1.4)* /2 = 2.060493358.>M (Correct véue0.78125
2r = (In1.4/ (Iny/1.42* 2)2* 2 = 0.4853206617.< 2R (Correct viuel.28

r =(In1.4/ (Inv1.42* 2)? =0.2426603309.=r < R(Correct viue0.64
b=1- (Inm/ In1.4)% /2 =-1.060493358.< B (Correct véue0.21875

No.2/26
In groupOne.Thesquarewith thesidel.5u.l.
Thegainedvalueandits subordina@dvaluesz (Correct véuesfor acircle)

4Q = (InV152* 2/In1.52* 2 =6.8802370..>4M (Correct véue3.125

Q= (InV15%* 2/In1.5?2 /2 = 1.720059253.> M (Correct viue0.78125

2r = (IN1.5/ (Iny1.52 * 2)2* 2 = 0.5813753209.< 2R(Correct véuel.28
r=(In1.5/(Inv1.52* 2)? =0.2906876605.< R(Correct viue0.64)
b=1-(InV152* 2/In1.5?% /2 =— 0.7200592526.< B (Correct viue0.21875

No.3/26
In groupOne.Thesquarewith theside2 u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (InV22* 2/In 2)2* 2 =45 > 4M (Correct véue3.129
Q=(InV22* 2/In 2)2 /2 =1.125..>M (Correct viue0.78125

2r =(In 2/(In W)Z* 2=0.888888..< 2R(Correct viuel.28
r=(In 2/ (In\22* 2)? =0.44444.. <R(Correct viue0.64
b=1- (In\/m/ In2)* /2 =-0.125..<B(Correct véue0.21875
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The correct values for a circle

No.4/26
In groupOne.Thesquarewith theside2.5u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/25%* 2/1n 2.5%* 2 =3.799065628.> 4M (Correct véue3.125
Q= (Inmnn 2.57/2=0.9497664071.> M (Correct véue0.78125
2r =(In 2.5/ (In\/2.5° * 2)2* 2 =1.052890471 < 2R(Correct véuel.28
r=(In 2.5/ (In /2.5 * 2)2 =0.5264452357. <R(Correct viue0.64

b=1- (In@/ln 2.57%/2=0.1850857363.<B(Correct v&ue0.21879

No.5/26
In groupOne.Thesquarewith theside3u.l.
Thegainedvalueandits subordina@dvaluest (Correct véuesfor acircle)

4Q= (InV/32* 2/In 3)2 * 2 =3.46089568.> 4M (Correct véue3.125
Q= (InV/32* 2/In3)2 /2 = 0.865223921.> M (Correct viue0.78125
2r =(In 3/ (In/32* 2)2* 2 =1.155770172.< 2R(Correct viuel.29

r = (In 3/ (In+/32* 2)? =0.577885086. < R(Correct viue0.64)
b=1-(InV3?*2/In3)? /2 =0.134776069.< B (Correct viue0.21875

No.6/26
In groupOne.Thesquarewith theside3.5u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/352* 2/In 3.5 * 2 =3.259657005.> 4M (Correct viue3.129
Q= (Inmlln 3.5%/2=0.8149142637.> M (Correct viue0.78129
2r = (In3.5/(In/3.52 * 2)?* 2 =1.227122956.< 2R(Correct viuel.29
r=(n3.5/(In+/3.52* 2)? =0.6135614779. <R(Correct viue0.64)

b=1- (In@/ In3.5%/2=0.1850857363.<B(Correct véue0.21875
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No.7/26
In groupOne.Thesquarewith theside3.9u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/39%* 2/In 3.9)? * 2 =3.148296603.> 4M (Correct viue3.129
Q= (InV/392* 2/In3.9)? /2 = 0.7870741511.> M (Correct viue0.78125
2r =(In3.9/(In /3.9 * 2)2* 2 = 1.270528321 < 2R(Correct viuel.2§

r =(n3.9/(In/3.92* 2)? =0.6352641607. <R(Correct viue0.64)

b=1- (Inm/ In3.9)? /2=0.2129258489.< B(Correct véue0.21875

No.8/26
In groupOne.Thesquarewith theside3.92u.l.
Thegainedvalueandits subordina@dvaluest (Correct véuesfor acircle)

4Q= (Inv/3922* 2/In 3.92? * 2 =3.14138141Q.> 4M (Correct viue3.129
Q= (In@/ In3.92% /2 =0.7858783005.> M (Correct véue0.78129
2r = (In3.92/ (In+/3.92 * 2)2* 2 =1.272461651.< 2R(Correct viuel.29

r = (In3.92/ (In+/3.92 * 2)? =0.6362308257. < R(Correct viue0.64)
b=1-(Inv'392* 2/In3.922 /2 =0.2141216995.< B (Correct viue0.21875

No.9/2€

Incorrectvalue:3.141592653

Thesquarasin grouponeé& thevalueisin groupthree.

Thesquarewith theside3.928105767u.1. givesthevalue3.141592653
3.141592652 (Correct véuesfor acircle)

Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (In/3.928105767 * 2/In 3.92810578) * 2 =3.141592653.> 4M (Correct viue3.125
Q= (In\/3.928105767 *2/In3.9281057673* /2 = 0.785398163.> M (Correct véue0.78125
2r = (In 3.928105767/ (In +/3.928105767 * 2)2* 2 =1.273239545.< 2R(Correct véuel.29

r = (In 3.928105767/ (In+/3.928105767 * 2)* =0.6366197724. <R(Correct véue0.64)
b=1-(InV3.928105767 * 2/In 3.928105767° /2 =0.2146018367.< B (Correct véue0.2187!
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No0.10/26
In groupOne.Thesquarewith theside3.93u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/393 * 2/In3.932* 2 =3.141145331.> 4M (Correct véue3.129
Q= (Inv/393* 2/In3.932 /2 = 0.7852863328.> M (Correct viue0.78125
2r = (In3.93/ (In+/3.9% * 2)?* 2 = 1.273420863.< 2R(Correct viuel.29

r =(In3.93/(In+/3.9% * 2)? =0.6367104317. <R(Correct viue0.64
b=1-(Inv/3932*2/In3.932/2=0.2147136672.< B(Correct viue0.21875

No0.11/26
In groupOne.Thesquarewith theside3.94u.l.
Thegainedvalueandits subordina@dvaluest (Correct véuesfor acircle)

4Q= (Inv/3942 * 2/In 3.942 * 2 =3.138793128.> 4M (Correct viue3.129
Q= (In@/ In3.94% /2 =0.7846982819.> M (Correct véue0.78129
2r = (In3.94/ (In/3.94 * 2)2* 2 =1.274375162.< 2R(Correct viuel.29

r = (In3.94/ (Inv/3.94 * 2)? =0.6371787580... <R(Correct viue0.64)
b=1-(Inv'394%* 2/In 3.94?2 /2 =0.2153017181.< B(Correct viue0.21875

No0.12/26
In groupOne.Thesquarewith theside3.95u.l.
Thegainedvalueandits subordina@d valuest (Correct véuesfor acircle)

4Q= (Inv/395% * 2/In 3.9572 * 2 =3.136456429.> 4M (Correct viue3.129
Q= (In/395 * 2/In 3.992 /2 = 0.7841141073.> M (Correct véue0.78125
2r = (In3.95/ (In/3.95 * 2)2* 2 = 1.275324587..< 2R(Correct véuel.28

r = (In3.95/ (In/3.95 * 2)? =0.6376622935. < R(Correct viue0.64)
b=1-(Inv/395%* 2/In 3.952 /2 =0.2158858972.< B(Correct viue0.21875
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No0.13/26
In groupOne.Thesquarewith theside3.96u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/3962 * 2/In 3.962 * 2 =3.134135076.> 4M (Correct viue3.129
Q= (Inv/3962 * 2/In 3.962 /2 = 0.7835337691.> M (Correct véue0.78125
2r = (In3.96/ (In/3.96° * 2)2* 2 =1.276269179.< 2R(Correct viuel.28

r = (In3.96/ (In/3.96" * 2)? =0.6381345894. < R(Correct viue0.64)
b=1-(Inv/396? * 2/In 3.96? /2 =0.2164662309.< B(Correct viue0.21875

No0.14/26
In groupOne.Thesquarewith theside3.97u.l.
Thegainedvalueandits subordina@dvaluest (Correct véuesfor acircle)

4Q= (Inv/397%* 2/In 3.97)2* 2 =3.131828911.> 4M (Correct véue3.129
Q= (In@/ In3.97)* /2 =0.7829572278.> M (Correct véue0.78129
2r = (In3.97/ (In\/3.97 * 2)2* 2 =1.277208977..< 2R(Correct viuel.28

r =(In3.97/ (Inv/3.97 * 2)? =0.6386044885. < R(Correct viue0.64)
b=1-(Inv3972* 2/In 3.97)? /2 =0.2170427722.< B(Correct véue0.21875

No0.15/26
In groupOne.Thesquarewith theside3.98u.l.
Thegainedvalueandits subordina@d valuest (Correct véuesfor acircle)

4Q= (Inv/398 * 2/In 3.982 * 2 =3.12953779..> 4M (Correct viue3.129
Q= (Inv/398% * 2/In 3.99?2 /2 = 0.7823844446.> M (Correct viue0.78125
2r = (In3.98/ (In/3.98 * 2)2* 2 =1.278144021 < 2R(Correct véuel.28

r = (In3.98/ (In/3.98 * 2)? =0.6390720105. < R(Correct viue0.64)
b=1-(In\/398%* 2/In3.992 /2 =0.2176155554.< B(Correct viue0.21875
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No0.16/26
In groupOne.Thesquarewith theside3.99ul.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q= (Inv/399% * 2/In 3.992 * 2 =3.127261525.> 4M (Correct viue3.129
Q= (Inv/399% * 2/In 3.992 /2 = 0.7818153813.> M (Correct véue0.78125
2r = (In3.99/ (In /3.99 * 2)2* 2 =1.279074349.< 2R(Correct véuel.29

r =(In3.99/ (In/3.99 * 2)? =0.6395371746. < R(Correct viue0.64)
b=1-(Inv/399%* 2/In 3.99? /2 =0.2181846187.< B (Correct véue0.21875

No0.17/26
In groupOne.Thesquarewith theside3.999u.l.
Thegainedvalueandits subordina@dvaluest (Correct véuesfor acircle)

4Q= (INV/3.999 * 2/1n 3.9992 * 2 =3.125225493.> 4M (Correct véue3.125
Q= (InM/ In3.999% /2 =0.7813062735.> M (Correct viue0.78125
2r = (In 3.999/ (In v/3.999 * 2)2* 2 = 1.2799076..< 2R(Correct viuel.28

r = (In3.999/ (In v/3.999 * 2)? =0.6399538222. < R(Correct viue0.64)
b=1-(Inv3.999 * 2/In 3.9992 /2 =0.2186936265.< B (Correct viue0.21875
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N0.19/26
In groupThree Thesquarewith theside4.1u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

4Q = (InV4.12* 2/In 4.9%* 2 =3.103162981. = 4Q<4M (Correct viue3.129
Q=(InV42%*2/In 4.)? /2 = 0.7757907452.= Q<M (Correct véue0.78125
2r = (In 4.1/ (In V4.2 * 2)?* 2 =1.289007385. = 2r > 2R(Correct véuel.28
r=(n4.1/ (InvV4.12 * 2) =0.6445036927.=r >R (Correct véue0.64)

b=1- (Inm/ In4.1)%/2=0.2242092548. = b>B(Correct véue0.21875

No.20/26
In groupThree Thesquarewith theside4.5u.l.
Thegainedvalueandits subordina@d valuest (Correct véuesfor acircle)

4Q = (In\/45%* 2/1n 4.5 * 2 =3.02788009... = 4Q<4M (Correct viue3.129
Q= (InV45%*2/In 4.5?% /2 = 0.75697003...= Q<M (Correct véue0.78125
2r =(In 4.5/ (In\/4.5°* 2)2* 2 =1.32105628... = 2r > 2R(Correct viuel.29
r = (In4.5/ (Inv4.5** 2)2 =0.660528182...=r >R(Correct viue0.64)
b=1-(Inv452* 2/In 4.5? /2 = 0.24302997...= b> B (Correct viue0.21875

No.21/26
In groupThree Thesquarewith theside5u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

(Inv5%* 2/In 5)? * 2 =2.95409426. = 4Q < 4M (Correct véue3.129
(InV52* 2/In5)2 /2 = 0.7385235568...= Q < M (Correct véue0.78125
(In5/(In+/52* 2)2* 2 =1.354052932. = 2r > 2R(Correct véuel.2§
(In5/(Inv/52* 2)? =0.6770264658.=r >R(Correct viue0.64)
1-(Inv52* 2/In5)? /2 = 0.2614764338.= b > B(Correct viue0.21875
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No.22/26
In groupThree Thesquarewith theside6 u.l.
Thegainedvalueandits subordinatdvaluest (Correct véuesfor acircle)

(InV62* 2/In 6)2* 2 =2.84853316.= 4Q < 4M (Correct véue3.129
(Inv62* 2/In 6)% /2 = 0.7121333329.= Q < M (Correct véue0.78125
(In 6/(In/62* 2)2* 2=1.404231502.= 2r > 2R(Correct viuel.29
(In6/(Inv62*2)? =0.702115751.=r > R(Correct véue0.64
1-(InV62* 2/In 6)2 /2 = 0.2878667096.= b > B(Correct viue0.21875

No.23/26
In groupThree Thesquarewith theside7 u.l.
Thegainedvalueandits subordinatdvaluesz (Correct véuesfor acircle)

(INV72* 2/In 7)2* 2 =2.77585615.= 4Q < 4M (Correct véiue3.125
(InV72* 2/In 7)2 /2 = 0.6939640386.= Q < M (Correct véue0.78125
(In7/(In+72* 2)2* 2 =1.440996859. = 2r > 2R(Correct viuel.29
(In7/(ny/72* 2)? =0.7204984296.=r > R(Correct viue0.64)
1-(Inv72* 2/In7)? /2 = 0.3060359614.= b > B(Correct véue0.21875

No.24/26
In groupThree Thesquarewith theside8u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

(INV82* 2/In8)2* 2=2.7222..= 4Q < 4M (Correct véue3.129
(Inv82* 2/In8)? /2 = 0.680555..= Q < M (Correct viue0.78125
(In8/(In+/8%* 2)2* 2 =1.469387755.= 2r > 2R(Correct viuel.2§
(In 8/ (In V8% * 2)2 =0.7346938776.=r > R(Correct viue0.64
1-(InV82* 2/In8)2 /2 = 0.3194444..=b > B(Correct véue0.21875
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No.25/26
In groupThree Thesquarewith theside9u.l.
Thegainedvalueandits subordinagd valuest (Correct véuesfor acircle)

(INV92* 2/In 9)?* 2 =2.68068879..= 4Q < 4M (Correct véue3.129
(Inv92* 2/In9)? /2= 0.6701721995.= Q < M (Correct viue0.78125
(In9/(In+/92* 2)?* 2 =1.492153809.= 2r > 2R(Correct viuel.2§
(In9/(In+/92* 2)? =0.7460769044.=r > R(Correct viue0.64)
1-(Inv9%* 2/1n 9)? /2 = 0.3298278005.= b > B(Correct viue0.21875

No.26/26
In groupThree Thesquarewith thesidelOu.l.
Thegainedvalueandits subordinagdvaluesz (Correct véuesfor acircle)

(INV10%* 2/In10)% * 2 =2.6473695..= 4Q < 4M (Correct viue3.125
(In\/ﬁ/ln 10)* /2 =0.6618423801.= Q < M (Correct véue0.78125
(IN10/(In V102 * 2)?* 2 =1.510933766.= 2r > 2R(Correct viuel.29
(In10/ (In 102 * 2)? =0.7554668831.=r > R(Correct viue0.64)
1-(Inv10%* 2/In10)? /2 = 0.3381576199. =b > B(Correct viue0.218725

No.26/26
In groupThree Thesquarewith thesidelOu.l.
Thegainedvalueandits subordinatdvaluest (Correct véuesfor acircle)

(INv100G * 2/In 10002 * 2 = 2.20572105.. = 4Q < 4M (Correct véue3.129
(Inv100C? * 2/In 10002 /2 = 0.55143026.= Q < M (Correct viue0.78125
(IN1000/ (In V1000 * 2)2* 2 = 1.81346593. = 2r > 2R(Correct viuel.29
(IN1000/ (In V1000 * 2)? =0.906732968.=r > R(Correct viue0.64)

1-(Inv/1000' * 2/In1000° /2 = 0.44856973.=b > B(Correct v&ue0.218725
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The correct values for a circle

NO. M =(In/(e"%)?* 2/Ine"®)?* 2. Relationsip betweerdiametercircumferace& area
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(INV10?* 2/In10)2* 2 = 2.6473695..= 4Q < )
(INV92*2/In9)2* 2 = 2.68068879.= 4Q < 4M

Relevant formulae

(InV82*2/In8)**2=2.7222..= 4Q < 4M

(InV72*2/In7)**2=2.77585615.= 4Q < 4M >

r Group three

(InV6%**2/In6)** 2= 2.84853316.=4Q < 4M
(InV5°* 2/In5)** 2 = 2.95409426.= 4Q < 4M
(InV45%**2/In 45)** 2 =3.027880092.= 4Q < 4M

(In+/4.12*2/In 41)>* 2=3.103162981.= 4Q <

(INV4*2/In4)?*2=3125=4M  — Group two only

I

(InV/3.999* 2/In 3.9992* 2= 3.125225493.= 4Q > 4M\
(InV399%* 2/In 399)?* 2=3.127261525.= 4Q > 4M
(Inv/398 * 2/In 398)2* 2 =3129537779.= 4Q > 4M
(Inv/397%* 2/In 397)2* 2=3.131828911.= 4Q > 4M
(InV3967* 2/In 396)?* 2=3.134135076.= 4Q > 4M
(In/3952* 2/In 395)%* 2 = 3.136456429.= 4Q > 4M
(InV3942* 2/In 394)%* 2=3138793128.= 4Q > 4M
(InV393*2/In 3932*2=3.141145331.= 4Q > 4M

(INV/3.929°* 2/In 3.929%* 2=3.141381410.=4Q > 4M

Group one

(In\/3.928105767* 2/In 3.92810576)% * 2 = 3.141592653.= (77) = 4Q > 4M

(Inv/3922* 2/In 392)?* 2=3.143513202. = 4Q > 4M
(INV/39%* 2/In 39)%* 2= 3.1482966603.= 4Q > 4M
(INv/352* 2/In 35)?* 2= 3.259657005. = 4Q > 4M
(INV32* 2/In 3)2* 2 = 3.46089568. = 4Q > 4M
(InV252* 2/In 25)2* 2= 3.799065628. = 4Q > 4M
(InV22*2/1n 2)2* 2= 45=4Q > 4M

(INV152* 2/In 15)2* 2 = 6.8802370..= 4Q > 4M

(INV14%*2/In 1.4)** 2=8.24197343.= 4Q > 4M ]
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No. M =(In/(e"®%)**2/Ine"®)? /2.
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The correct values for a circle

Percentageelationslip betweersquare circle

(InV10?* 2/In10)* /2= 0.6618423801Q @
(INV9?*2/In9)*/2=0.6701721995Q <M

Percentage formulae
Subordinate value ong

(In\8°*2/In8)* /2= 0.6805555556Q < M

(InN7?*2/In7)? /2=0.6939640386Q < M >

(In/62* 2/In6)? /2= 0.71213333204..Q < M
(In+/52* 2/In5)? /2 = 0.7385235568.Q < M

(In\452* 2/In 45)% /2= 0.756970023Q < M
(Inv41°*2/In 41)% /2= 0.7757907452Q < M

- Group three

Group two only

(InV4*2/In4)?/2=078125=-M —

(INV/3.999° * 2/1n 3.9992 /2 = 0.7813062735Q >
(Inv'3992* 2/In 399)? /2= 0.7818153813Q > M
(Inv/398* 2/In 398)2 /2 = 0.7823844446Q > M
(Inv/3972* 2/1n 397)% /2= 0.7829572278Q > M
(Inv/396%* 2/In 396)? /2= 0.7835337691Q > M
(Inv/395** 2/In 395)? /2= 0.7841141073Q > M
(Inv/394%* 2/In 394)? /2= 0.7846982819Q > M
(Inv393* 2/In 3932 /2= 0.7852863328Q > M
(INV/3.92% * 2/In 3.929?2 /2 = 0.7853453526Q >

i

Group one

M

(In/3.928105767* 2/In 3928105762 /2 = 0.785398163.= (77/4) =Q > M

(Inv/3922* 2/In 392)? /2= 0.7858783005Q > M
(InV39%2* 2/In 39)? /2= 0.7870741511Q > M
(InV352* 2/In 35)2 /2= 0.8149142637Q > M
(INV32*2/In 3)2 /2= 0.865223921.Q > M
(InV252* 2/In 25)% /2= 0.9497664071Q > M
(InV22*2/In2)2/2=11250> M

(InV15%* 2/In 1.5)2 /2 =1.720059253Q > M
(INV142* 2/In 1.4)? /2 = 2.060493358Q > M

J
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The correct values for a circle

M =(Ine"S/In/(€"%)** 2)2* 2,

Relationslip betweerdiametercircumferemceandarea

(IN10/Iny10°* 2 )**2=1510933766.=2r >2
(IN9/Inv9?* 2 )>*2=1.492153809.=2r > 2R

Inclusive formulae
Subordinate value two

(IN8/In+/8%* 2 )**2=1.469387755.=2r >2R

(IN7/Iny/7%* 2 )?*2=1.440996859.= 2r > 2R >

Group three

(In6/In/62* 2 )2* 2=1.404231502.= 2r > 2R
(In5/In+/52* 2 )2* 2=1.354052932.= 2r > 2R
(In45/In+/452* 2 )2*2=1.321056276.= 2r >PR
(In41/Inv/412* 2 )2* 2=1.289007385.= 2r >2R

Group two only

— — i
(In4/Iny4?*2)2*2=128=2R =

(In 3.999/Inv3.999 * 2 )?*2=1.2799076..= 2r <2R
(In 399/In/3992* 2)2* 2=1.279074349.= 2r < 2R
(In 398/In+/3982* 2)?* 2=1.278144021.= 2r < 2R
(In 397/Inv/3972* 2)2* 2=1.277208977.= 2r < 2R
(In 396/In/3962* 2)2* 2=1.276269179.= 2r < 2R
(In 395/In+/3952* 2)?* 2=1.275324587.= 2r < 2R
(In 394/In+/3942* 2)2* 2=1.274375162.= 2r < 2R
(In 393/In+/393* 2)2* 2=1.273420863.= 2r < 2R

(IN3.929/In/3.929° * 2)** 2=1.273325164.= 2r <2R

|

Group one

(In 3.928105767Inv/3.928105767* 2)2* 2=1.273239545.(2r of 77) < 2R

(In 392/In/3922* 2)2* 2=1.272461651.= 2r < 2R
(In 39/Inv/392* 2)2* 2=1.270528321.= 2r < 2R
(In 35/In/352* 2)2* 2=1.227122956.= 2r < 2R
(In3/In/32* 2)2* 2=1.155770172.= 2r < 2R

(In 25/In/252* 2)?* 2=1.052890471.= 2r < 2R
(In2/Inv/22* 2)?* 2= 0.8888888888...= 2r < 2R
(In1.5/Iny/15%* 2)2* 2= 0.5813753209.= 2r < 2R
(In1.4/Inv1.42* 2)2* 2= 0.4853206617.= 2r < 2R
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The correct values for a circle

No. R=(Ine"°/In,/(e"°)**2)* Relationsip betweemnadiusandside

© 0 N O o~ WODN PP

N N N DN DNDMNDNMNDNPFPEP PP EPRPR PP PP
~N o oA W NPEPE O O 0N O AW N e O

(IN10/Iny10?* 2 )? =0.7554668831.=r > R

(InN9/In+/9%* 2 )® =0.7460769044.=r >R

m

xecutive formulae
(In8/Iny82* 2 ) =0.7346938776.=r >R | Subordinate valt three

(IN7/InV7°* 2 )* =07204984296.=r >R |
(In6/Iny/6%* 2 )> =0.702115751.=r >R a

(In5/In+/5%* 2 )? =0.6770264658.=r >R
(In45/In+/45%* 2 )? =0.6605281382.=r >R
(In4.1/Iny41%* 2 )* = 0.6445036927.= 1 >R /

—Group three

Group two only

(In4/In\42%2)? = 064=R =

no. nva. =0 =r<
(In 3.999/In/3.999 * 2)? = 0.6399538222 R

(In 399/Inv/3992* 2)2 = 0.6395371746.=1 <R
(In 398/Inv/3982* 2)2 = 0.6390720105.= 1 <R
(In 397/Iny/3972* 2)? = 0.6386044885.=r <R
(In 396/Inv/3967* 2)2 = 0.6381345894.=1 <R
(In 395/In+/3952* 2)2 = 0.6376622935.= 1 <R
(In 394/In\/3942* 2)2 = 0,6371875809.= 1 <R
(In 393/In/393* 2)? = 0.6367104317.= 1 <R
(In 3.929/In/3.92¢ * 2)2 = 0.636662582.=r <R

(In 3.928105767In+/3.928105767* 2)? = 0.6366197[724.(r of 1) <R

(In 392/Iny/3922* 2)2 = 0.6362308257.=1 <R
(In 39/Iny/39%* 2)? = 0,6352641607.=r <R
(In 35/Iny/352* 2)2 = 0.6135614779.=1 <R
(In3/Iny/32* 2)? = 0.577885086.= 1 <R

(In 25/Iny/252* 2)? = 0.5264452357.= 1 <R
(In 2/Inv22* 2)2 = 0.4444444444.= 1 <R
(IN1.5/Iny15%* 2)2 = 0.2906876605.= 1 < R
(IN1.4/In142* 2)2 = 0.2526603309.= r <R
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The correct values for a circle

NO. y = (Iny (eIn S) 2%2/In eIn S) 2 12 Valuefor shadechreaandshadectircumference

1 1-(n+102*2/In10)2 /2= 0.3381576199. bof 10> Bof 4
2 1-(Inv92*2/In9)? /2=0.3298278005. bof 9> B | Shadow formulae
3 1-(nV8*2/In8)? /2=03194444444, bof §> g | Subordinate value four
4 1-(n72*2/In7)? /2=0.3060359614. bof
r Group three
5 1-(In62*2/In6)2/2=0.2878667096. bof §>
6 1-(ny/52*2/In5)2 /2=02614764338. bof 3>B
7 1-(n/452*2/In 45)% /2=0.243029977. bdf 4.5>B
8  1-(In412*2/In 41)2/2= 02242092548 bof 4.1>B
9 1-(n4?*2/In4)? /2=021875=- B——Bror-4—— O1P WO ONIY
10  1-(InV3.999*2/In 3.999° /2 =0.2186936265. bof\3.999< Bof 4
11 1-(InvV399**2/In 399)? /2=0.2181846187. bof 3.99< B
12 1-(Inv/398*2/In 398)% /2= 0.2176155554. bof 3.98< B
13 1-(InvV3972*2/1n 397)% /2=0.2170427722. bof 3.97<B
14 1-(InvV'3962*2/1n 396)2 /2= 0.2164662309. bof 3.96< B
15 1-(InV'395**2/In 3952 /2= 0.2158858927. bof 3.95< B
16 1-(InV/394%*2/In 394)% /2=0.2153017181 bof 3.94<B
17 1-(nV393*2/In 3932 /2=02147136672 bof 3.93<B| Group one
18 1-(InV/3.929*2/In3.9292 /2= 0.2146546474. bof 8.929<B
19 1-(Inv/3.928.2%2/In3.928..)? /2= 0.214601836™ of (3.928105780f 77< B
o0 1-(Inv/392°*2/In 392)% /2=02141216995. bof 3.92< B
51 1-(nV/392*2/In 39)?/2=02129258489. bof 3.9<[B
5o 1-(Iny/35%*2/In 35)? /2=0.1850857363. bof 3.5<B
o3 1-(InY32*2/In3)? /2=0.134776079. bof 3<B
o4 1-(InV25%%2/In 25)% /2=0.1850857363. bof 2.5<|B
o5 1-(nV22*2/In2)? /2=-0125 bof 2<B
g 1-(nV157%2/In15)? /2=-0.7200592526. bof 1.54B
o7 1-(nV147*2/In14)? /2=-1060493358bof 1.4< #
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