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1. Hippocrates of Chios (ca. 470-ca. 421 BC) 2. Anaxagoras (ca. 500- ca. 428 BC) 3. squaring the
circle 4. squaring the lune 5. lune of Hippocrates 6. Eratosthenes (ca. 276-c. 195 BC)
7. Posidonius (ca. 135-c. 51 BC)
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1. Koxlov uétpnois /Kuklou metrésis/Measurement of a Circle
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2. Apollonius of Perga 3. Eutocius of Ascalon
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4. Franz Woepcke
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from mpmath import mp

> import mpmath as MP

3 def EXP(V,B=10):

4 return int(MP.ceil(—float(MP.log(MP sign(V)xV,B))))

¢ (B.f)= (60, 9) #B=base (10 or 60); f=fractional Figures of final result
7 n = int(mp.ceil ((f*mp.log(B)/(2xmp.log(2))+mp.log(1.2)/mp.log(2)))) .
#3%27n sided regular polygon

s mp.dps=mp.ceil((2xf+1)*mp.log(B)/mp.log(10)) #Desimal places

o sps=int(mp.nint((2%f4+1)xmp.log(60)/mp.log(B)))  #Sexagesimal places

10 cn=mp.one

i for i in range(n):

2 cn=mp.sqrt(2+cn)

15 an2=4—cnxcn

14 an=mp.sqrt(an2) #calculating an from cn

15 inscribed =(3%2s%#n)kan

16 DeltaC=inscribed*(2—cn)/cn

17 circumscribed=inscribed+DeltaC

15 My2Pi=(inscribed+circumscribed) /2

19 Error=My2Pi—2xmp.pi

20 print (f'Modern = {str(mp.pi):.{f+4}}\nCalculated = -,
{str(My2Pi/2):.{f+4}}")

print (f' Error={float(Errorx10%xEXP(Error))4..f}e{—EXP(Error)}")
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Ancient Scholars’ Viewpoint on Precision in Calculation and
Measurement and its Concept: Calculation of 7 and
Estimation of the Radius of the Earth
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Abstract. Throughout history, advancements in computational algorithms, increased
precision in calculation, and technological progress have led to greater accuracy in mea-
surement. Rather than examining this trajectory, the present essay seeks to offer—by
recalling two noteworthy examples—a somewhat indistinct yet revealing portrayal of
how scholars of the past viewed the concept of precision. For Ghiyath al-Din Jamshid
Kashani, the notion of ”precision” was entirely pragmatic. In his view, the maximum
“required precision” in calculating m was that which would allow one to determine the
circumference of the largest physically conceivable circle in the cosmos with an er-
ror smaller than the smallest measurable unit of length. Accordingly, the accuracy of
all calculations was calibrated to meet this objective. Al-Biriini, on the other hand,
adopted an estimation-based approach rooted in measurement and computation solely
to examine the meta-narrative of various accounts regarding the measured length of
a one-degree meridian arc during the era of al-Ma 'miin al-‘AbbasI. By arriving at a
value close to the smallest recorded figure among these accounts, he concluded that
these measurements could not be far from reality. Despite achieving remarkable pre-
cision, this effort cannot be regarded as an exact measurement of the Earth’s radius,
for al-Birini—fully aware of its inherent limitations and inevitable errors—ultimately
placed his trust in the previously established result.
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