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Introduction
The quest for π  has a long history [1]. The fact that the ratio of 

circle’s circumference to its diameter is a constant has long been known. 
The ratio first enters human consciousness in Egypt. The Egyptian 
Rhind Papyrus, dating back to 1650 B.C, provides the good evidence 
that π  equals 4(8/9)2 ≈ 3.16. In the Bible, there are also records of the 
value ofπ . The biblical value2 of π  is 3. In ancient Greece, the first 
approximation of π  was obtain by Archimedes (287-212 B.C.), who 
showed that 223/7 <π < 22/7. In ancient China, the calculation of π  
was documented in the 1000 B.C. In Zhoung Bi Suan Jing, one of the 
oldest Chinese astronomical and mathematical treatises. It states that 
the circumference of a circle is about 3 times its diameter. Heng Zhang 
(78-139) approximated π  by 92/299 (≈3.174) and √10 (=3.1622). 
In around 263, Hui Lui calculated π to be 3.141024. Zu3 (429-500) 
showed that the value of π  lies between 3.1415926 and 3.1415927 [1, 
2]. Since Zu, the calculation of π  made little progress for almost a 
millennium. During the past five centuries, the following attempts have 
been made to obtain the value ofπ .

The notation π for the circumference-to-diameter ratio was first 
introduced in 1706 by William jones (1675-1749) in his book “A new 
introduction to Mathematics; and was made by popular by Leonard 
Euler (1707-1783). The number has remained as π  ever since.

A verse of the Bible reads: And he made a molten sea, ten cubits 
from the one brim to the other: it was round all about, and his height 
was five cubits: and a line of thirty cubits did compass it about [2] (1 
kings 7, 23).

Chongzhi Zu was the first to obtain the formula for the volume of 
a sphere. He developed the best calendar known to people at that time 
and was the first to calculate the time needed for the Earth to orbit 
the Sun as 365.24281481 days, which is correct up to 3 decimal places. 
Today, a volcano on the moon is named after Zu in recognition of his 
contributions [3].

Francois Viète (1540-1603), a French mathematician [4].

Johns Wallis (1616-1703), a British mathematician [5].

π  Was shown to be an irrational in 1767 by Lambert [6]. It was 
proved to be a transcendental number in 1882 by Linderman [7]. Buffon 
[8] was the first to obtain π  via random experiment [9]. Since Buffon,
more results in probability theory related to π  have been found [10-
15] with the invention of computing machines, more precise values
of π  could be calculated. In1949, the US army obtained  the value of
π  up to 2035 decimal places. Borwein and Borwein [9] proposed the
following algorithm for the calculation of π  up to billion places:

One can show that 1/ α 
3 is very close to π  and 1/ α 15  is identical to 

π  for more than two billion decimals [16-19]. In 1994, the Chdnovsky 

brothers obtained the value of π  up to 4 billion decimal places and 
Kanada and Takashi calculated π  up to 206 billion decimal places in 
1999. For more information on the computation of π , one is referred 
to [20]. In this paper a new method to obtain the value of π is proposed 
[21]. The method is based on splitting a circle in a square, equilateral 
triangles and Sectors. We find good evidence that π  can be obtained 
by combining areas of above mention shapes inside given circle (Figure 1).

Steps of Construction
(I) Draw a circle of radius R with centre O.

(ii) Draw another circle having radius r =R/2 with centre O.
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Abstract
This paper proposes a geometrical technique to obtain the value of π from splitting a circle in Equilateral triangles, 

a Square and Sectors. It is first ever study to calculate the value of π by splitting a circle in these shapes and then by 
combining areas of these shapes value of π can be calculated.
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Figure 1: Splitting of Circle in square, Equilateral Triangles and Sectors.
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(iii) Make angles of 0º, 45º, 90º, 135º, 180º, 225º, 270º, and 315º 
inside given circle.

 (iv) Joining end points of angles 0º and 180º.

(v) Joining end points of angles 45º and 225º.

(vi) Joining end points of angles 90º and 270º.

(vi) Joining end points of angles 135º and 315º.

(vii) Joining A and C, B and D, and so on.

(vii) It is required split circle.

Obtaining from Splitting A Circle
In this technique a given circle having radius R and Centre is O 

split into a square, four equilateral triangles and then by adding areas of 
these geometrical shapes inside given circle value of  can be calculated 
easily and efficiently.

Let 

Radius of given circle=R

Measurement of each side of square=x units

Measurement of each side of equilateral triangle=x units

Measurement of radius of each sector=x units

Area of circle = 4(Area of Equilateral Triangle) + (Area of square) 
+ 4(Area of sector)…………… (1)
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AIF is right angled triangle 
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By Applying Pythagoras theorem value of AI can be calculated as.
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By putting value of IO and AI in (iii) we get
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Now putting value of R in (ii)
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It is general formula of  π

4. Solving general form new formula

Now By solving (XI) we get value of  
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It is value of π
6. Calculating value of π  while using 9 as arbitrarily number

Put x = 9 cm in (xi) we have  Put x = 9 cm in (xi) we have

( ) ( )

( ) ( ) ( )2
2

22

2

92
99

2
9

931

−







−+








×+
=π



Citation: Khan FRA, Khan Q (2015) Calculation of Value of π by Splitting Technique (2013). J Appl Computat Math 4: 200. doi:10.4172/2168-
9679.1000200

Page 3 of 3

Volume 4 • Issue 1 • 1000200
J Appl Computat Math
ISSN: 2168-9679 JACM, an open access journal 

( )
( )

2
2

1 3 81

4.5 81 4.5 81
π

+ ×
=
 + − −  

( )
2

1 3 81

4.5 81 20.25 81
π

+ ×
=
 + − − 

( )
2

1 3 81

4.5 60.75 81
π

+ ×
=
 + − 

( )
2

1 3 81

4.5 7.794228634 81
π

+ ×
=

+ −  

( )
2

1 3 81

12.294228634 81
π

+ ×
=

−  
( )1 3 81

151.1480577 81
π

+ ×
=

−

221.2961154
70.14805771

π =

....154700538.3=π

Acknowledgment

I would like to thanks Professor. Muhammad Ayub Professor Muhammad Asif 
Jan, Mr. Irshad, And Mr. Zaheen Gul for helpful comments.

References

1. Volkov A (1994) Calculation of π  in ancient china: From Liu Hui to Zu
Chongzhi. Historia sientiarum 4: 139-157.

2. Lam LY, Ang TS (1998) circle measurements in ancient china.Historia
Mathematica. 12: 325-340.

3. Roy R (1990) The discovery of the series formula for π  by Leibniz Gregory
and Nilkantha Mathematics Magazine. 63: 291-306.

4. Euler L (1988) Introduction to analysis of infinite (J.D Blanton Trans) Springer-
Verlag. New York 1: 137-153.

5. Ramanujan S (1914) Approximate geometrical construction s for Pi Quarterly
Journal of Mathematics. XLV: 350-374.

6. Lambert HJ (1761-1768) Memoire Sur quelques Proprietes Remrquables des
Quantites transcendent circulaires et logarithiques in: Historie de I'Acdemie de 
Berlin.

7. Lindemamnn F (1882) Ueber die Zahl π , Mathematics Annalenen. 20: 213-
225.

8. Buffon C (1777) Essal d'Arithmetique Mora! In: Supplement a Phistoire 
Naturelle. 4: 17-77.

9. Borwein JM, Borwein Ramanujan PB (1988) π  Scientific American. 256: 112-
117.

10. Berggern L, Borwein J Borwein P (2000)π : A Source Book second ed. 
Springer-Verlag, New York.

11. Adanchik V, Wagon S (1997) A Simple formula for π  825-855.

12. Almkvist G (1997) Many correct digits of  π  revisited American Mathematical. 
104: 351-353.

13. Bedger L (1994) Lazzarinis Lucky approximation ofπ . Mathematics Magazine 
67: 83-91.

14. Bailye DH, Borwein JM, Borwein PB, Plouffe S (1997) The quest for π
Mathematical intelligencer 19: 50-57.

15. Bailley DH, Borwein PB, Poluffe S (1997) On the rapid computation of various 
polylogarithmic constant. Mathematics of computation 66: 903-913.

16. Hata M (1993) A lower bound for rational approximations toπ . Journal of
number Theory 43: 51-67.

17. Hirsch horn M (1998) A new formula for π . Australian Mathematical Society
Gazette 25: 82-83.

18. Lange LJ (1999) An elegant continued fraction forπ . American Mathematic
25: 456-458.

19. Tsaban B, Garber D (1998) on the rabbinical approximation of π . Historia 
Mathematica 25: 75-84.

20. Nelson C, Plosser C (1982) Trends and random walks in macroeconomic time
series some evidence and implication. Journal of Monetary economics 10: 139-
162.

21. Chong TT (2008) The empirical quest forπ . Computers and Mathematics with 
Application 56: 2772-2778.

http://www.kuttaka.org/~JHL/L1768b.html
http://www.kuttaka.org/~JHL/L1768b.html
http://www.kuttaka.org/~JHL/L1768b.html
http://www.ams.org/journals/mcom/1997-66-218/S0025-5718-97-00856-9/
http://www.ams.org/journals/mcom/1997-66-218/S0025-5718-97-00856-9/
http://www.sciencedirect.com/science/article/pii/0304393282900125
http://www.sciencedirect.com/science/article/pii/0304393282900125
http://www.sciencedirect.com/science/article/pii/0304393282900125

	Title
	Corresponding author
	Abstract 
	Introduction 
	Steps of Construction 
	Obtaining from Splitting A Circle
	Acknowledgment 
	Figure 1
	References 

