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ABSTRACT
Originally, Pi constant was understood as the ratio of circumference of a circle to its diameter. As the length of the
circumference could not be measured due to its curvature, Exhaustion method was adopted for many centuries, where
in, regular polygon are inscribed in a circle and also circumscribed about a circle. The lengths of the perimeter of the
polygons is attributed to the circumference of the circle, applying the concept of limit. From 1450 AD onwards Infinite
series has been the mode of computation of Pi. In this paper a new approach is adopted and Pi value derived, going
back again, to the pre-1450 period of geometrical approach.
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INTRODUCTION

This paper stands on the new theory of the oneness of square and circle. The length of the circumference nd of the
inscribed circle, is applied to the different line segments such as, side and diagonal of the square. The side is
independent of x, whereas the diagonal is not independent of =. This has made possible, to derive, the real r value.

PROCEDURE
1. Square : ABCD
2. Circle : Side of the square = Diameter of the circle =a=d

3. Diagonal = \/Ed

d
4. Triangle FOG: OF=0G = E

Hypotenuse = FG = OF x v/2 = ﬁx% = @

5. Parallelsile=EH=a=d

6. DE:EF:GH:CH:H: d—@ 1_ 2-\2 d
2 2 )2 4

7. Let us suppose, CH = (1 — 3) d, then the other line segments of the square get the following, in terms of =,
when the circumference is wd (Proof S.No. 21)

8. FG=d-{2(n-3)d} = @
Ji—ljd

9. Corner lengths AJ, CG, KB, and DF = x/i(n—S)d = [T

10. JG = diameter =d
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d
A Side = Diameter JG=a=d B
(n—3)d=(¥}:1
11. CH=
(4—n)d:(2+ﬁjd
12. HB = 4

Part-111
13. Circumference = nd = 3d + (n—-3)d

14. Sides of the ABCD square are independent of &t
15. SideEH=EF+FG+GH=d=

(n—-3)d+d—{2(n-3)d}+(n—-3)d=d

16. SideBC=CH+HB=d =(r-3)d+(4-mn)d=d
17. Perimeter of the ABCD square = 4d
=BA+AD+DC+CH+HB=4d
=d+d +d+(n-3)d+ (4-m)d=4d
18. The diagonals of ABCD square, are not independent of w. Hence, the derivation of the real = value has
become possible.

19. Diagonal AC = v2d
= Corner length + diameter + corner length

= AJ+JG+GC = +2d
= \2(n-3)d+d+2(n-3)d= V2d
= 2J2(n-3)d+d =+2d

http: // www.ijesrt.com © International Journal of Engineering Sciences & Research Technology
[902]


http://www.ijesrt.com/

[Reddy*, 4.(8): August, 2015] ISSN: 2277-9655

20.

21.

(I20R), Publication Impact Factor: 3.785

_14-\2
4
Itis clear, therefore, that the assumption that CH length is equal to (n — 3)d of 3d + (= —3)d of circumference
in S.No. 7 is real.
Proof for CH = (x — 3)d and HB = (4 —m)d
The length of the circumference of the inscribed circle is nd. Circle is inside the square.

The perimeter of the ABCD square is 4a = 4d
The length of the circumference is thus shorter than the length of the perimeter of the ABCD square. And
hence, to equalize both, let us do the following:

nd + X = 4d,
where X is unknown
X =4d -nd = (4 —n)d
We know, that the BC side of the ABCD square is equal to a = d, then,
Side—x=vy
=d-x=y
y=d - (4d — nd), where x = (4 —n)d
So, y=(n—-3)d

The BC side of ABCD square is equal to d, and is divided naturally into CH and HB line segments. In the
above process too, we have two values, one for x and another one for y.

Further, one line segment is longer and another line segment is shorter. In the above process x line segment
is longer and y line segment is shorter. So, we can match x with HB longer line segment, and y with CH
shorter line segment.

HB=x=(4-n)d and

CH=y=(r-3)d

SECOND PROOF IN TERMS OF AREA
ABCD square can be divided into two rectangles.
(1) DEHC and (2) EABH

1.

3.

Area of DEHC rectangle

DEside = (ﬂjd
4

EH side =d

Sy

Area of EABH rectangle

AB side =d
EAxABz[ 2jdxd (z—i_fJ

In terms of &
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( 32mn— 96) )
Area of DEHC rectangle =| —— |d
32
( 128 — 32%) )
Area of EABH rectangle = | ——— d
32
Area of ABCD square = (M)dz + (M)dz =d?
32 32

Finally, to sum up
4. By length, CH
CH=(n—3)d=(¥Jd - 14-\2

By area, rectangle DEHC

S

_ mT=
32 4 4
5. By length, HB
HB:(4—n)d=(2+4\/§jd .'.n=#

By area, rectangle EABH
128-321) » [2++42) 14 -2
———|d° = d e
32 4 4
Either in terms of length or in terms of extent of area, one = value comes ultimately, hence, this is the true = value.
If 7t is equal to the official value 3.14159265358, both length and area of rectangles get nullified or cancelled. So, any

value for =t in between 3 and 4 appears correct, because the length of the side, BC of ABCD square is independent of
7, but not, when the side is, in its two subdivisions into, CH and HB.

By length, d=1
( T— 3) d =(3.14159265358-3) x 1 0.14159265358
( 4— 7[) d = (4-3.14159265358) x 1 0.85840734642
1.00000000000
By area, it will be also the same
o _ _ 14-2
The sub division of the side of the square gives, t as ———— only.
14-\2
By length or by area, T comes out, as n value. So, CH = (72' —3) d is correct and is proved in both the

ways (= length and area) of the ABCD square.
Further, the diagonal «Ed of the superscribed square of S.No. 19 and the circumference ntd of its inscribed circle,

are same; and may be the diagonal is a straight line, and the circle is a curvature.
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SECOND PROOF BY AREA - BACKGROUND WORK

I thank you very much for your critical study of August 3" Method to derive Pi value. One Professor Johan Viaene

of Belgium has helped to understand the second proof much better with his formula. The second proof is based on

the following diagram where a circle is inscribed in a square and the composite construction is divided into two

different segments, called S; and S;, and whose areas, can be derived, in terms of © constant, spontaneously, as the
2

inscribed circle’s area has to be calculated using

a2

S1 segment = —(mw—2)
32

and
a2

S, segment = —(4 - TC)
32

where, side = diameter =a =d

Some Professors have disagreed with this work, saying, the first proof, where line segments, such as side of the
square and diagonal of the square, equating in terms of & constant, is wrong.

D G -
H ¥,/ C
- 7 LA T
E o= . Y e M
>0 ‘)—9. Sl
12 sl ol e I N
- \37 3
R ¢ 3 % % n
1s $
L
5
4 ¢ F
¢
. Q g/t 5, ¢
e 5 1 L
A ) = R. B

First diagram

Construction procedure

Draw a circle with center ‘0’ and radius a/2. Diameter is ‘a’. Draw 4 equidistant tangents on the circle. They intersect
at A, B, C and D resulting in ABCD square. The side of the square is also equal to diameter ‘a’. Draw two diagonals.
E, F, G and H are the mid points of four sides. Join EG, FH, EF, FG, GH and HE. Draw four arcs with radius a/2
and with centres A, B, C and D. Now the circle square composite system is divided into 32 segments and numbered
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them 1 to 32. 1 to 16 are of one dimension called S; segments and 17 to 32 are of different dimension called S;
segments. Circle has 16S:1 and 8S2 segments.

Derivation of Formulae for the calculation of S; and Sz segmental areas.
16 S; + 16 S, = & = area of the Square ... Eq. (1)
2

a
16S,+8S,= 2

= area of the Circle ... Eq. (2

2
0-@= 852:a2_”2 _Aaona

4
— 2 2
2
52:2—2(4—72')
2
2)Xx2=328:+16 S :2728‘ . Eq. Q)
16S:1+16 S, =a? ... Eq. (1)
T
@3)-(1) 165 - ”; —a?
a’(r-2) a2
) (32 )25(”_2)
aZ
S1 25(72'—2)

So, from the above diagram, it is clear, that the areas of square (i.e. square with its inscribed circle) can be calculated
in terms of & constant also, and is not un-mathematical and it is a new approach in deriving the real Pi value of the
inscribed circle, by natural and spontaneous process in seeing the unseen fundamental truth, which is evasive till
now.
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A Side = Diameter JG=a=d B

Second diagram

Prof. Johan, who is aware and deep studied this work, has equated the area of rectangle DEHC of the second diagram
with his simple formula, which this author could do it only in eight pages and could not explain in mathematical terms,
all the steps, as this author, is a non-mathematician. The idea of using S; and S, segmental formulas thus, has been
made simple and clear by Prof. Johan for which this author is greatly indebted to him. His formula for DEHC
rectangle in terms of S; and S, segmental formulas, is, as follows:

:2{%@—2)}+2{%(4—n)}+{(n—3)d}2 =(%jd2

of this author of Prof. Johan Based on Prof. Johan’s above formula, the second formula, on his line of approach —
is as follows, for the area of second rectangle EABH of the second diagram.

22 a2 ) (128—3271) )
=2{—(n—-2)p+29—(4—m)r+{(4—m)d = | ——|d
CONCLUSION
The real = value is = = 3.1464466... it is an algebraic number. Squaring a circle is no more an unsolved

geometrical problem.
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