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  00:32 The round Earth on which we live is full of circles. 

 
00:37 Four thousand years ago, humans full of curiosity began to seek 
the meaning of circles. 
 
00:46 Long ago, humans began to realize the importance of circles 
and their relevance to daily life. 
 
01:14 There were many things that couldn’t be understood with just 
straight lines, but could easily be solved with circles. 
 
01:19 (caption) length of the bridge = ______ x 4 
 
01:23 Out of this necessity, early people began investigating the na-
ture of the circle. 
 
01:31 (caption) Babylonia, 2000 BC, “The ratio of a circle’s circumfer-
ence to its diameter is 25/8, or 3.125.” 
 
01:35 (caption) In ancient Egypt, where the Sun was worshipped as a 
god, the ratio of circumference to diameter was determined to be 
256/81, about 3.16. 
 
01:44 (caption) The makers of the biblical King Solomon’s Temple said 
the ratio of circumference to diamter was 3. 
 
01:51 (caption) Sometime later, in 250 BC… 
 
01:53 It was the mathematic genius Archimedes of ancient Greece 
who was the first to research a value for pi.  
 
02:04 Archimedes was working from a little insight he had: the circum-
ference of a circle is longer than a polygon drawn inside it, but shorter 
than a circumscribed polygon drawn around it.  
 
02:14 (caption) regular hexagon  
circumference 
 
02:19 Archimedes tried to measure the precise circumference of a 
circle by first comparing it with the distance around an inscribed regular 
hexagon and a circumscribed regular hexagon.  
 
02:31 He then kept increasing the number of sides of the inscribed and 
circumscribed regular polygons. 
 
02:37 As he continued to do this with more and more sides, he came 
closer to measuring the precise circumference of a circle. 
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  02:35 (caption) 12-sided regular polygon 
6-sided regular polygon 
12-sided regular polygon 
24-sided regular polygon 
48-sided regular polygon 
96-sided regular polygon 
 
03:05 Eventually he was able to measure the circumference of a circle 
and a very close approximate value of pi, using a 96-sided regular 
polygon. 
 
03:15 (caption) “3.140845... < the ratio of the circumference of the 
circle to its diameter < 3.142857...” 
 
03:16 The value was right around 3.14. 
 
03:19 (caption) The ratio of the circumference of the circle to its diame-
ter ≈ 3.14 
 
03:21 Because Archimedes calculated this ratio to two decimal places 
at a time when there was yet no concept for numbers beyond the dec-
imal point, the number pi is often called “the Archimedes constant.” 
 
03:38 In East Asia as well, there were efforts to accurately determine 
the ratio of the circumference of a circle to its diameter.  
 
03:40 (caption) Cao Wei, China, 3rd Century AD 
Mathematician Liu Hui calculated the ratio of the circumference of a 
circle to its diameter using a 192-sided regular polygon, the first to do 
so in East Asia. 
3.14 x 64/625  <  π   <  3.14 x 169/625 
 
03:52 (caption) Zu Chongzhi (429 - 500 AD) mathematician in China’s 
Liu Song Dynasty  
 
03:52 Around 480 AD, during China’s Liu Song Dynasty, there was a 
mathematician named Zu Chongzhi. 
 
03:59 Just as Archimedes, he calculated the approximate value of the 
ratio of the distance around a circle to its diameter, by drawing a regu-
lar polygon with 24,576 sides inside and outside a circle. 
 
04:07 (caption) ratio of the circumference of the circle = 355/113 
≈3.141592... 
 
04:12 Zu Chongzhi was able to precisely calculate this value to six 
decimal places. After Zu Chongzhi’s achievement in China, it was a 
thousand years before any calculation could come this close to the 
precise value.  
 
04:18 But finally, in 1596, German mathematician Ludolf van Ceulen 
got much closer to the real value of pi, down to thirty-five decimal plac-
es. 
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  04:26 (caption) Ludolf van Ceulen (1540 - 1610) German mathemati-
cian  
 
04:38 Since that time, the Greek letter pi was adopted by 18th century 
mathematicians William Jones and Leonhard Euler to represent this 
ratio.  
 
04:39 (caption) Leonhard Euler (1707-1783). Swiss mathematician 
 
04:47 And in 1761, Swiss mathematician Johann Heinrich Lambert… 
 
04:49 (caption) Johann Heinrich Lambert (1728 – 1777) Swiss mathe-
matician 
 
04:53 … after extensive research discovered that the decimals repre-
senting pi continue without limit. 
 
05:02 He also proved that pi is an irrational number. 
 
05:15 (caption) “Pi (π) cannot be represented as a ratio of two natural 
numbers nor are the numbers following the decimal point repeated.” 
 
05:27 In the twentieth century, the value of pi was calculated by com-
puter.  
 
05:37 (caption) In 1949, the world’s first modern computer, ENIAC, 
calculated the value of pi to 2,037 decimal places. 
 
05:47 (caption) In 2002, a Hitachi supercomputer took 600 hours to 
calculate pi to 1.24 trillion decimal places.  
 
05:54 (caption) In 2009, a computer at the University of Tsukuba in 
Japan calculated pi to 2,576,980,370,000 decimal places. 
 
06:02 In fact, calculating the value of pi is used as a test of a comput-
er’s capabilities.  The speed and accuracy in calculating pi is a demon-
stration of its power.  
 
06:18 Pi is even used to measure the speed of cars or the driving dis-
tance in GPS navigation equipment. 
 
06:26 (caption) planetary revolution around the Sun T2 = 4π2a2/GM0 
 
06:26 On top of that it’s useful to estimate the time it takes the planet 
to revolve around the Sun. This is indispensable in state-of-the-art 
space science. 
 
06:40 It might sometimes seem like pi has nothing to do with you di-
rectly, but it’s much closer than you think. 
 
06:51 What is certain is that research on pi has been a key component 
of human development, and the effort to determine the value of pi is 
still on-going. 
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  06:59 (caption) Probably no symbol in mathematics has evoked as 
much mystery, romanticism, misconception, and human interest as the 
number pi. 
 
07:04 Dr. William L. Schaaf, Nature and History of π  
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