
 

69 

The Mystic Number Pi 

Gábor Kallós 

Széchenyi István University, H-9026, Győr, Egyetem tér 1. 
Phone: +36-96-503-400/3102 

e-mail: kallos@sze.hu 

Abstract: π is “only” a real number; however, it is the most ancient and probably the 
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1. Why is Pi interesting? 
The number π is may be the most famous and most natural constant, which has been 
engaging the attention of mankind since ancient times. Why is this number interesting? 
First of all, it occurs in many – sometimes very surprising – places in Mathematics 
(besides circles and spheres, e.g. in the formula of normal distribution or in Buffon’s 
needle problem1), and in nature (e.g. in meandering rivers or spreading waves).  

Knowing this, even some great mathematicians claim, that π exists in the nature as an idea, and we 
only try to learn about it, while we discover its properties… 

However, the correct answer includes historical and cultural background, too. 

Some important questions and problems, which have arisen in the last 4000 years, 
without aiming the totality:  

• Is π a number at all? (in the world of ancient integers)  

• Is π constructible with geometrical rules? (in ancient Greek geometry)  

• Why is π mathematically a „hard” number? (first of all in the new age, but also 
partly in the ancient times)  

• How can we construct the digits of π? (formerly the competition of great 
mathematicians, now the same of supercomputers)  

                                                           
1 We draw parallel lines on the plane, the distance of which is d. We throw on the plane an l-length needle 
randomly, and count how many times it intersects a line. Let x = l/d. In the case of a “short” needle (if l < d) 
the probability that the needle intersects a line is: P(x) = 2x/π. Thus, based on the measurement, from the 
formula we can calculate the value of π. We note however, that to reach the three-decimal digit punctuality we 
need several days of “exercise”, and for another decimal digit even much more time, namely about 1000 
years…  
Further information: [6].  
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• Can we find any regularity among the digits of π? Maybe is there a “pattern” or a 
“message”?  

In this paper we cover (partly) all these questions; the last two will be examined in 
details. Finally, we present an interesting investigation for searching a „pattern” using 
the Hungarian coding system.  

2. Some important mathematical properties of Pi  
The exact formula for the perimeter and the area of the circle is mostly attributed to 
Archimedes, although it had been known before.  

π is irrational, i.e. it can not be written as a ratio of two integers. This had already been 
guessed by many mathematicians for centuries, but first was proven only by Lambert in 
1761 ([6]). To the proof he used the continued fraction form of the cotangent function. 
The calculation was lengthy and hard. In 1947 Niven published a shorter and simpler 
proof, using a special integral sequence.  

In 1794 Legendre proved that π2 is irrational, too.  

In 18822 Lindemann proved that π is transcendental, i.e. it can not be the root of any 
finite degree polynomial with rational coefficients. With this, he answered the ancient 
question of “whether the circle could be squared with ruler and compass”, since the 
constructible numbers are necessarily algebraic. Lindemann’s proof is extremely hard. 
In 1955 Klein published a somewhat simpler proof, but even this variant is far from 
trivial.  

Transcendental numbers can be categorized in several different ways.  

Using Liouville’s theorem from 1844, we get the following sufficient (but not 
necessary3) condition for transcendentalism:  

Criterion 2.1. Let ξ be a real number. If there exists a sequence of real numbers ω1, 
ω2, …, which converges to infinity, and a sequence of rational numbers p1/q1, p2/q2, …, 
for which qr ≥ 2 and  
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holds (r = 1, 2, 3, …), then ξ is transcendental.  

The assertion of the theorem can be reformulated expressively as follows: if a real 
number can be approximated “too well” with rational numbers, then it cannot be 
algebraic.  

                                                           
2 Scarcely 10 years before Lindemann’s proof, in 1873 it was presented by Cantor that the set of 
transcendental numbers is infinitely more extensive than the set of algebraic numbers. This result was very 
surprising for most of the contemporary mathematicians, since that time only very few transcendental 
numbers were known. Moreover, the proof was not constructive, i.e. it gave no instructions, where these 
“invisible”, mysterious numbers can be found or what they “look like”.  
The fairly not trivial fact that transcendental numbers exist at all, was proved by Liouville in 1844.  
3 Sufficient and necessary condition can be given too, but this is much harder (see [4]).  
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Numbers with property (1) are called Liouville-numbers.  
Many examples for Liouville numbers can be given or constructed. For example, it is relatively easy 
to prove that the number ∑ n2/1 (n = 1..∞) has this property. 

Using (1), we can introduce the measure of irrationality.  

Definition 2.2. Let α be a fixed irrational number. Let us consider a rational 
approximation of it, p/q, for which gcd(p, q) = 1. The quality of approximation is 
determined by the following number M > 0 (if such a number M does not exist, then let 
M = 0):  

 
Mqq

p 1
=−α  (3) 

It is not hard to prove that for an arbitrary irrational number α there exists infinitely 
many such approximations, for which M >= 2.  

Definition 2.3. The irrationality measure of an irrational number α is the least upper 
bound of the quality of all rational approximations, and is denoted by µ(α), i.e. µ(α) =  
= limsup(M).  

Specially, the irrationality measure of the Liouville-numbers is infinite; however, these 
numbers are “relatively rare”: the Lebesgue measure of the set4 of all Liouville-numbers 
is 0, although these numbers are not countable.  

The irrationality measure of the algebraic numbers is 2, and the same is true for many 
other irrational numbers. For example for number e, using the continued fraction 
expansion this property can relatively easily be proved.  

For similar reason, to prove that e is irrational is much easier than to prove the same for π. 

For number π, however, even that was very hard to prove that it is not a Liouville-
number. It was completed only in 1953, when Mahler gave for µ(π) the upper bound 42. 
Later it was improved further, nowadays we know already that µ(π) <= 8.02 (proved by 
Hata, 1993). It is very likely that this bound can be improved to 2 + ε, too, but this 
seems to be a very hard problem.  

Mahler categorized the transcendental numbers in several different ways. π is included 
in some categories, in other categories not, and there are some categories where we are 
not able to decide yet if π is included or not (details can be found in [4]).  

Surprisingly, we are not able to answer e.g. the question if the numbers π + e, π/e or ln π 
are transcendental or not. (Moreover, we are not able even to prove that they are 
irrational…)  

An important property of π follows from the results of Liouville and Mahler listed 
above, namely that it can not be approximated well by rational numbers.  

                                                           
4 A stronger assertion can be proved, too, namely that the Lebesgue measure of the set of such numbers is 0, for 
which µ(α) ≥ 2 + ε.  
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The notation π was used first in 1706, by the English mathematician W. Jones. From 
him “inherited” this Euler, who formerly used the letters p and c. Since that time the 
notation π has spread everywhere.  

3. Determining the digits of Pi  
We present the most important results connected to the determining of the digits in 
tabular form, based on [1]:  

Table 2. Pi calculations 

Period before computers  
Egypt (Rhind papyrus, 2000~ B.C.) 28/34 = 3.1605...  
Archimedes (250~ B.C.) 3.1418 (with average calculation, 3 

correct digits)  
Tsu Ch’ung Chi (China, 480~) 3.14159292 (=355/113, 6 correct digits) 
Al-Kashi (Samarqand, 1430) 3.14159265358979 (14 digits) 
Viete (1593) 3.1415926536 (9 digits) 
Ludolph van Ceulen (1610) 35 digits! 
Sharp (1699) 71 
Machin (1706) 100 
von Vega (1794) 140 (136 correct) 
Strassnitsky, Dase (1844) 200 (in head!) 
Clausen (1847) 248 
Rutherford (1853) 440 
Shanks (1874) 707 (527 correct) 
Ferguson (1946) 620 
Machine computing  
Ferguson, table calculator (Jan. 1947) 710 
Reitwiesner et al., ENIAC (1949) 2037 
Genuys, IBM 704 (1958) 10 000 
Shanks, Wrench, IBM 7090 (1961) 100 265 
Guilloud, Bouyer, CDC 7600 (1973) 1 001 250 
Kanada, Yoshino, Tamura, HITACHI M-
280H (1982) 

16 777 206  

Kanada, Tamura, Kubo, NEC SX-2 (1987) 134 217 700 
Chudnovsky brothers, Cray-2, IBM 3090-
VF (1989) 

1 011 196 691 

Kanada, Takahashi, HITACHI SR2201 
(1997) 

51 539 600 000 

Kanada et al., HITACHI SR8000 (Sept. 
2002) 

1 241 100 000 000 (world record in the 
last years) 

Ahmes, the author of the Rhind papyrus – which remained from the ancient Egypt – 
presented an exercise to calculate the area of the circle. For the value of π he used a 
rough approximation. 

There are such theories that the constructors of the pyramids must have known the value of π very 
exactly, at least for 8-10 decimals. However, this cannot be proved by our recent knowledge, since 
we have no (written) documents concerning this topic. 
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The first rigorous mathematical calculation for the determining of the digits of π was 
done by Archimedes. Using a scheme based on inscribed and circumscribed polygons 
he obtained the bounds 3 10/71 < π < 3 1/7 (in fact, he used 6·2n-gons with n = 4). 
Nobody could improve his method for centuries. Using the same idea, 400 years later 
Ptolemy derived a similar approximation, and even later a Chinese and an Arab 
mathematician got better results. That time in Europe these results were not known, the 
boom here began at the end of the sixteenth century.  

Famous mathematicians published approximation formulas or did such computations, 
respectively. Ludolph v. Ceulen determined 35 digits with a very extreme effort, using 
years, and this was such an imposing result that he asked this to be his grave-tomb.  

We present now several famous approximations, without aiming the totality.  

Viete’s formula:  

2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
1

2
12

+++=
π

 

Wallis’ method:  
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The method of Gregory and Leibniz (about 1670), which was known in India already in 
about 1500 (Nilakantha):  
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Summarizing the first 1000 elements of the sequence we get for π/4 the approximation 
0.78514… instead of the exact value 0.78539… (For the background calculations we 
sometimes used the Maple program, © Waterloo Maple Inc.)  

Machin’s method (1706-):  
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With this formula e.g. on a typical PC with the Maple program we are able to compute 
the first 10000 digits of π in 7 seconds.  

From among the classical results it is worth noting Ramanujan’s5 formula (1914), which 
was the most effective approximation for π from the rational series known that time:  
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5 Ramanujan, the famous Indian mathematician genius lived almost in the world of numbers in a very special 
way. His trains of thoughts were heuristic with jumps hardly filling up. His results are totally unique; most of 
them are surprising even today.  
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Every newly calculated term of the sequence adds 8 new decimals. Using the Maple 
program on a typical PC we are able to count the sum of the first 500 terms of the 
sequence in 38 seconds (and so the first 4000 decimal digits of π). This formula is 
therefore more elegant e.g. than the Machin-type one, because the expression we iterate 
is merely rational.  

We note here the remarkable irrational constant related to Ramanujan [6] which 
includes numbers e and π, and is very surprisingly almost an integer:  

...9925007259999999999.407687432625374126163 == πeR  

The perhaps most interesting π-record is connected to Zacharias Dase. He was an artist 
calculating in the head, and besides live presentations he let himself for calculations to 
mathematicians. Among others, he was able to calculate the square root of a one 
thousand-digit number in 52 minutes, and he could multiply two one-thousand-digit 
number in 9 hours. He never used paper to the calculations; he could do his job in the 
head through weeks as a current supercomputer. In 1844 a contemporary mathematician 
hired him to determine the digits of π. After two months’ work he wrote down the first 
200 digits of π correctly [5].  

Another very famous calculation in the period before computers was done by Shanks, 
but he made a mistake, so his sequence is incorrect from the 528th position. The mistake 
was conjectured a few years later already, but its correction was successful only in 
1945.  

At the beginning of the computer period the number of known digits quadrupled in 
several years. Following the idea of John v. Neumann, in 1949 a leader team used for 
this purpose the supercomputer ENIAC, too, that time they overcame the 2000-digit 
border. The development trend later fixed roughly so, that in every 5-10 years one 
decimal-order jump was achievable.  

Until the 70s, the classical algorithms were used even in computer calculations, most of 
all some variants of the Machin-method, see (3). These methods were linear, i.e. to 
duplicate the punctuality it was necessary to duplicate the number of determined terms 
of the sequence. The development that time was guaranteed by the improving of the 
mathematical background used to high-precision arithmetic.  

E. Salamin and R. Brent presented in 1976 the method, which – compared to the 
classical algorithms – could assure quadratic convergence. Inspired by this method, 
other similar algorithms have been developed, now we know already a nonically 
convergent method, too. Most of the best algorithms nowadays have been introduced by 
J. Borwein and P. Borwein since the year 1985.  

From these, a very successful method is the following:  

Let 2460 −=a  and 120 −=y . Let’s iterate the following formulas:  
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This method assures quadratic convergence for ak, i.e. every iteration quadruples the 
number of the correct digits. The limit of the sequence is 1/π. This algorithm has also 
been used by Y. Kanada (Tokyo University) to set up several π records in the 90s.  

In determining the digits of π between 1989 and 1995 there took place an interesting 
home-competition between the teams of Prof. Kanada and the Chudnovsky brothers. 
The Chudnovskys planned and constructed their computer called m-zero themselves, 
and they determined more than 2 billion digits of π on this machine in 1992. M-zero 
was that time one of the best supercomputers in the world, with its construction cost 
roughly 70 000 dollars. The price of other supercomputers that time was about 30-100 
million dollars, such a machine was used by the main competitor Y. Kanada, too…  

It’s worth noting that D. Bailey, P. Borwein and S. Plouffe presented a method in 1996, 
with which an arbitrary digit of π is calculable (in hexadecimal system) without 
knowing the predecessor digits. The base-formula is the following:  
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One year later Plouffe constructed such an algorithm with which the same calculation 
can be executed in an arbitrary number system.  

We can download from the internet such programs free, with which on a PC we are able 
to calculate the digits of π, too; even several million digits. For example with program 
named Super Pi (version 1.1) it was possible to determine 32 000 000 digits in 45 
minutes. The source code of the program is not public, but the runnable version is free 
for using and spreading. This program was developed by D. Takahashi (Tokyo 
University) from the team of Y. Kanada.  

Knowing that for the most accurate practical calculations it is plentifully enough to 
know 30 digits, a question can arise: why is it important, why is it necessary to do such 
calculations? Well, first of all, π itself is interesting, because of the reasons mentioned 
in the introductory part. Secondly, the investigation has a practical benefit, too, since so 
we can analyze the performance of supercomputers, and some hidden failures are 
detectable. And finally, we have another important reason for it: we can find regularities 
among the digits of π.  

3.1. Pi verses and stories  

In some cases it is important to memorize the digits of a several-digit number or a long 
decimal fraction. It is an obvious idea that it is easier to memorize a poem or a story, 
than the digits themselves one after the other. Such type texts include many times no 
numerals at all, but the number of the letters in the words serve the sequence to 
memorize (digit 0 is substituted by 10).  

For number π, good π verses give many digits and remain strictly in subject. Of course, 
very few works can satisfy these criteria.  

The best Hungarian π verse is no doubt the work of the famous mathematician Pál Szász 
from 1952:  



Vol. 2. No. 1. 2009  Acta Technica Jaurinensis 

76 

Nem a régi s durva közelítés, 3 1 4 1 5 9  (Not the old and rough approximation) 
Mi szótól szóig így kijön, 2 6 5 3 5   (Which yields so word by word)  
Betűiket számlálva. 8 9    (Calculating their letters)  
Ludolph eredménye már, 7 9 3   (It’s Ludolph’s result already)  
Ha itt végezzük húsz jegyen. 2 3 8 4 6  (When we finish here at position twenty) 
De rendre kijő… 2 6 4    (But comes out regularly…)  
…még tíz pontosan, 3 3 8    (…to another ten digits)  
Azt is bízvást ígérhetem. 3 2 7 9  (I can promise it truly)  

From the English works the absolute recorder is the work of Mike Keith, the “Cadaeic 
Cadenza”, which includes the first 3835 digits of π [3]. This is a serious work of literary 
niveau 13 sections, using the works of Poe, Shakespeare and other writers. The author 
tries to follow the original story, the rhythm and the rhymes in the sections, but this is 
sometimes very hard. Because of the length of the text, some other problems arise, too:  

• The digits of π are roughly random, so the average word-length must be about 
5.5, but in a normal English text the average word-length is statistically 4.2. 
(Thus, e.g. the words “a”, “an”, “I”, “the” must be here much more scarce than 
normally.  

• In a normal text one long-word is usually followed by a shorter one. Here it is 
not so, since the digits of π are statistically independent. Here the sequences of 
long-words can occur, too, which almost never happens in a normal text.  

The first stanza of the poem:  

One. A poem. A raven. Midnights so dreary, tired and weary 3 1 4 1 5 9 2 6 5 3 5  
Silently pondering volumes extolling all by-now obsolete lore. 8 9 7 9 3 2 3 8 4  
During my rather long nap - the weirdest tap! 6 2 6 4 3 3 8 3  
An ominous vibrating sound disturbing my chamber's antedoor. 2 7 9 5 0 2 8 8  
"This", I whispered quietly, "I ignore". 4 1 9 7 1 6  

4. Searching for regularities  

4.1. Statistical investigations  

The dispersion of the digits of π can be analyzed in different number systems. The 
assumption is that the digits of π are statistically random (i.e. π is normal), but this 
cannot yet be proved.  

In the decimal system, one of the most profound investigations was executed by J. 
Schmidt, up to 4.2 billion digits. He examined not only the occurring rate of the digits, 
but did other tests, too. For instance an interesting test is the so-called poker-test, in 
which we investigate, how many identical numbers are there in a group of 5 digits. We 
count the cases of one pair, two pairs, drill, full, poker and “five identical”. The 
measured and expected results are very close to each other. For example for the cases 
“five identical” the measured value is 84010, while the expected value for a random 
sequence is 84000. The digit statistics gave the expected result, too.  

Local differences, of course, can occur. It is a relatively widely-known, surprising fact 
that at position 762 we have six consecutive digits of 9 (this is the so-called Feynman-



Acta Technica Jaurinensis Vol. 2. No. 1. 2009 

77 

point). The chance that such occurs is statistically less than 1%, since we could expect a 
six-digit repetition after the review of average 100 000 digits.  

We have an interesting local difference in the binary system, too, namely that at the 
beginning of the sequence we have much more 0-s than 1-s. For instance in the first 700 
digits the proportion of the zeros is about 55%. Later this settles, and a statistically 
random sequence arise, too. The investigations in the hexadecimal and other systems 
give roughly the statistically expectable results, too.  

4.2. Searching for patterns  

The idea that a message is “hidden” in π arose e.g. in the novel of Carl Sagan titled 
Contact. Here the main character of the story, the mathematician-astronomer searches 
for the reasons of the existence of our world, and to achieve this, she needs to determine 
the value of π very exactly. Finally, she gets a very surprising result. Unfortunately, in 
the movie based on the novel this part is not included.  

It is worthwhile noting in such regard the movie titled Pi (1998), too. This low-budget 
movie is not a super production, but interesting, notable and has won several high-
ranking artistic prizes because of the unique ideas and the realization. According to the 
story, the number theorist main character analyses patterns in the stock market, and he 
finds a 216-digit number, which arouses the interest of the orthodox religion fanatics 
and the secret services, too. However, in spite the fact of the Pi title, the remarkable 
number itself does not occur in the movie directly.  

Although the “message” can be even a digit sequence appearing surprisingly (e.g. in the 
decimal system the pattern “123456789” – this was found first in the position of about 
half a billion, which suits well to the statistically expectable result), really interesting 
would be even a textual “information”.  

If we take the English or Hungarian alphabet as a number system (e.g. a = 0, …, and “z” 
is the last digit), then expanding π in these bases we can execute an investigation for 
searching for patterns. Analyzing a random character sequence, of course, sooner or 
later we would get every pattern (the case of “typewriting monkeys”); however, for 
longer messages we have to examine extremely many digits.6 It is really interesting 
when we find something which is statistically not expectable, surprising.  

We can search for not only textual messages. In binary representation, rendering to 0-s 
and 1-s black and white pixels, respectively, we can investigate “pictures”, too; and 
using arrangements in some matrix-form, we can find regularities. The same idea can be 
applied in other number systems, too, using additional colors. Based on this, “π-maps” 
can be constructed and examined, but surprising results were not found here, either. 
Some scientists with artistic vein rendered voices to the digits of π, the “π-music” 
derived such a way is interesting, but is random, too.  

Similarly, it would be an extraordinary discovery if someone could find a hidden logic 
among the digits, even partially. A lot of mathematicians have tried this, but without 
any result.  

                                                           
6 Examining as many digits, as the approximated number of the atoms in the Universe (about 1080), having a 
statistically random sequence we still would have a very little chance to find e.g. a short sonnet.  
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Many of the “great” π investigators believed and still believe that sooner or later a surprising result 
will be found with further examination of the digits, among others the Chudnowskys, too. Allegedly, 
John Neumann himself thought it was possible to find a surprising regularity; too, that was the reason 
for the application of the ENIAC computer for such computations. 

4.3. English examination  

The investigation according to the English alphabet (a = 0, b = 1, …, z = 25; 26-based 
number system) was executed first by Mike Keith systematically. The results were 
published in 1999 ([3]). He analyzed one million digits, and used a dictionary program 
for the search. The first longer words found are the following: for n = 5 “steel” – 
position 6570, for n = 6 “oxygen” – position 11582, for n = 7 “subplot” – 115042. He 
found 3 seven-letter words and 80 six-letter words altogether. This result correlates well 
with the theoretically expectable one.  

In the next step he searched for words backwards and anagrams, too (e.g. applying 
changes in the code system). This naturally extends the number of possibilities very 
much, so he found in such a way longer words and simpler sentences, too. The longest 
such word has 16 letters. Later he examined arrangements in matrix form, with a given 
letter distance between the rows/columns. Thus, words can be found horizontally, 
vertically and diagonally. Several interesting patterns found are published in [3]. 
However, he could not find a really surprising “message”.  

4.4. Hungarian specialties  

The idea and the first practical attempt to execute a Hungarian investigation can be tied 
to the present author from 2001 – at least based on the published results available.  

 
Figure 2. The window of the searcher program  
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After simpler programs, the best computer program realizing the systematic search was 
made by a last-year student at the Széchenyi University as a thesis work, supervised by 
the present author [2]. We used the 35-based number system according to the Hungarian 
alphabet (a = 0, á = 1, b = 2, …, z = 34), and in two examinations 169 775 and 339 550 
digits were analyzed, respectively. The dictionary program used contained 88 480 
words.  

In the 169 775-digit examination from the 683 3-letter words we have found 674, of 
course many of them occurred several times, some of them even 10-times, too. The first 
word we found is “cső” (tube or pipe) – position 14. From 4-letter words we found 222 
from the possible 1983 (26 of them were found twice), the first word found is “nyír” 
(shear or birch) – position 929. We found 13 5-letter words (from in the dictionary 
altogether listed 5034 such words), the first of them is “pirók” – position 19360. All of 
the 5-letter words occurred only once. The search for any 6-letter word gave no success.  

 
Dictionary 169 775 digits 339 550 digits  
Word 
length 

Num-
ber of 
words 

Number 
of neces-
sary 
digits 
(on 
average) 

Number 
of exp-
ected 
scores 
169 775 

Number 
of exp-
ected 
scores 
339 550 

Num-
ber of 
foun-
ded 
words 

Num-
ber of 
scores  

Num-
ber of 
foun-
ded 
words 

Num-
ber of 
scores  

2 131 9 18 156 36 311 131 18 187 131 36 220 
3 683 63 2705 5409 673 2703 683 5260 
4 1983 757 224 449 22 235 413 463 
5 5034 10 433  16 33 13 13 32 32 
6 7648 240 359 1 1 0 0 0 0 
7 10 188 6,3E+6 0 0 0 0 0 0 

 

8-23 62 813 1,8E+8- 
3,2E+35 

0 0 0 0 0 0 

Total - 88 480  21 102 42 203 1039 21 138 1259 41 975 

Figure 3. Summary of results of the word-search 

The examination gave no statistically surprising result. The number of expected five-
letter and six-letter words in our case:  

27,16
35

5034169775
5 ≈
⋅  and 71,0

35
7648169775

6 ≈
⋅ . 

Even in the 339 550 digit-examination we could not find any six-letter words.  
We note that an examination by a human can give other intelligent words, too, which are 
undetectable by the dictionary program. The reason of this can be e.g. that the given word falls out 
from the dictionary, accidentally, or is a conjugated form, that is the reason, why it is not included. 

A directly extended investigation for specially the six-letter words up to 679 100 digits 
finally gave the following result: “véderő” (military power) – 470 400, and “búsong” 
(grieve) – 671 723. We note that applying anagrams (with simple letter changes) we can 
find longer words even at the beginning of π.  

The letter statistic for 169 775 digits derived the result that most common are the letters 
E and I (4983 and 4977 matches, respectively), the rarest are the letters Q and X (4763 
matches for both of them). The average letter-match is 4850. It is an interesting fact that 
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the most common and the rarest letters are roughly the same as those in a “normal” 
Hungarian text.  

Finally, we present how many times the names of the three-letter drinks occur in the 
339 550 digit examination. This can be seemed as a funny message in π. 

Table 2. Occurrence of names of drinks 

sör (beer) 1 
tej (milk) 6 
víz (water) 7 
bor (wine) 11 
tea (tee) 18 
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