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Resumo
Geralmente, considera-se que o 'zero', como atualmente entendemos seu conceito, originou
em duas culturas geograficamente separadas: Maya e Índia. Porém, se zero significa
somente uma magnitude ou um separador de direção (i.e. separando os que estão acima dos
que estão abaixo do nível zero), o zero egípcio, datado de pelo menos quatro mil anos,
serviram estes propósitos amplamente. Se zero fosse somente um símbolo para a
propriedade de lugar, indicando a ausência de uma quantidade em uma posição de lugar
especificada, então zero estava presente no sistema de número de posicional babilônico
antes da primeira ocorrência registrada do zero hindu. Se zero fosse representado por só um
espaço vazio dentro de um sistema de número de posicional bem definido, tal zero estava
presente na matemática chinesa alguns séculos antes do começo da nossa era. A cultura
hindu, em tempos remotos, mostrou interesse e fascinação plena por números grandes e não
há nenhuma evidência contrária para indicar que isto não era assim nas culturas mayas. O
direcionamento dado no ocidente para a disseminação do zero hindu, como parte integrante
dos numerais hindus, é um dos episódios mais notáveis na história de matemática e a
história é famosa. Dado que tal transmissão aconteceu, os assuntos, que raramente são
discutidos, incluem a extensão da qual a transferência de tal conhecimento se deu através de
filtros culturais e lingüísticos que operam nas diferentes culturas envolvidas e pode ter
inibido a compreensão mais clara do conceito do zero hindu e aa sua operações aritméticas.
Os aspectos metodológicos do processo de transmissão, como também as implicações
pedagógicas de um processo imperfeito de filtro concluem esta discussão

Abstract
It is generally recognised that „zero‟ as we understand the concept today originated in two
geographically separated cultures: the Maya and Indian. However, if zero merely signified
a magnitude or a direction separator (i.e. separating those above the zero level from those
below the zero level), the Egyptian zero, dating back at least four thousand years, amply
served these purposes. If zero was merely a place-holder symbol, indicating the absence of
a quantity at a specified place position, then such a zero was present in the Babylonian
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positional number system before the first recorded occurrence of the Indian zero. If zero
was represented by just an empty space within a well-defined positional number system,
such a zero was present in Chinese mathematics a few centuries before the beginning of the
Common Era. The Indian culture from an early time showed interest and even fascination
for large numbers and there is no contrary evidence to indicate that this was not so in the
Mayan cultures. The dissemination westwards of the Indian zero as an integral part of the
Indian numerals is one of the more remarkable episodes in the history of mathematics and
the story is well-known. Given that such a transmission did take place, the issues that are
rarely discussed include the extent of which the transfer of such knowledge constrained by
the cultural and linguistic filters operating in the different cultures involved may have
inhibited a clearer understanding of the concept of the Indian zero and the arithmetic of the
operations with that zero. Both the methodological aspects of the transmission process as
well as the pedagogical implications of an imperfect filtering process conclude this
discussion
A. Introduction
A few years ago on a British television programme I was asked: “Why did Zero
originate in India?” Fortunately, I was allowed enough time to develop an answer without
assuming as most television programmes do today that the audience watching have the
attention span of a grasshopper. Trying to gather my thoughts, I resorted to the familiar
ploy of taking refuge in definitions. If zero merely signified a magnitude or a direction
separator (i.e. separating those above the zero level from those below the zero level), the
Egyptian zero, nfr, dating back at least four thousand years, amply served these purposes. If
zero was merely a place-holder symbol, indicating the absence of a magnitude at a
specified place position (such as, for example, the zero in 101 indicates the absence of any
“tens” in one hundred and one), then such a zero was already present in the Babylonian
number system long before the first recorded occurrence of the Indian zero. If zero was
represented by just an empty space within a well-defined positional number system, such a
zero was present in Chinese mathematics a few centuries before the Indian zero. The
absence of a symbol for zero did not prevent it from being properly integrated into an
efficient computational tool that could even handle solution of higher degree order
equations involving fractions. However, the Indian zero alluded to in the question was a
multi-faceted mathematical object: a symbol, a number, a magnitude, a direction separator
and a place-holder, all in one operating within a fully established positional number
system. Such a zero occurred only twice in history –the Indian zero which is now the
universal zero and the Mayan zero which occurred in solitary isolation in Central America
around the beginning of Common Era.1

1

It is important in this context to recognise the fact that a place value system can exist without the presence of a
symbol for zero. The Babylonian and the Chinese number systems were good examples. But the zero symbol as
part of a system of numerals could never have come into being without a place value system. In neither the
Egyptian nor Greek nor the Aztec cultures was there a place value system. A zero as a number in any of these
systems would in any case have been superfluous.
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To understand the first appearances of the Indian and Mayan zeroes, it is necessary
to examine them both the within the social contexts in which the two independent
inventions occurred. At the same time we should attempt to identify certain common
threads in both cultures that led to the occurrence of the zero in only these two cultures.
The dissemination of the Indian zero as a part and parcel of the Indian numerals is one of
the more remarkable episodes in the history of mathematics. But what is rarely recognised
is that this transmission occurred through a number of cultural and linguistic filters which
may have inhibited a clearer understanding of the concept of zero and the arithmetic of the
operations with zero. Because of the popular difficulties with the zero, there has occurred
over time a series of avoidance mechanisms to cope with the presence of zero which have
far-reaching pedagogical implications. And these include the general absence of any
discussion at the educational level of the topic of „calculating with zero‟ (‘shunya ganita’)
which was emphasized in practically all Indian texts on mathematics from the time of
Brahmagupta (b. AD 598) onwards. This is a serious deficiency in the mathematics
curriculum both in schools and colleges and needs urgent rectification. As illustrations of
this deficiency, consider how the following questions will be answered by students of
mathematics:
1. Is zero a positive or negative number?
2. Is zero an odd or even number?
3. Divide 2 by zero
I have found that even among the university students of mathematics, a discussion
of these three questions tend to be confused. And it is my experience that an approach
through history provides an effective and interesting way of introducing this difficult
subject. Incidentally, history is also effective in introducing Non-Euclidean Geometry at the
university level.
B. The History of Zero: The Indian Dimension
The word „zero‟ comes from the Arabic "al-sifr". Sifr in turn is a transliteration of
the Sanskrit word "shunya" meaning void or empty which became later the term for zero.
Introduced into Europe during Italian Renaissance in the 12th century by Leonardo
Fibonacci (and by Nemorarius a less well-known mathematician) as "cifra" from which
emerged the present „cipher‟. In French, it became "chiffre", and in German "ziffer", both
of which means zero.
The ancient Egyptians never used a zero symbol in writing their numerals. Instead
they had a zero to represent a value or magnitude. A bookkeeper‟s record from the 13 th
Dynasty (about 1700 BCE) shows a monthly balance sheet for items received and disbursed
by the royal court during its travels. On subtracting total disbursements from total income, a
zero remainder was left in several columns. This zero remainder was represented by the
hieroglyph, nfr, which also means beautiful, or complete in ancient Egyptian. The same nfr
symbol also labeled a zero reference point for a system of integers used on construction
guidelines at Egyptian tombs and pyramids. These massive stone structures required deep
RBHM, Vol. 2, no 4, p. 155 – 167, 2002
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foundations and careful leveling of the courses of stone. A vertical number line labeled the
horizontal leveling lines that guided construction at different levels. One of these horizontal
lines, often at pavement level, was used as a reference and was labeled nfr or zero.
Horizontal leveling lines were spaced 1 cubit apart. Those above the zero level were labeled
as 1 cubit above nfr, 2 cubits above nfr and so on. Those below the zero level were labeled
1 cubit, 2 cubits, 3 cubits, and so forth, below nfr. Here zero was used as a reference for
directed or signed numbers.
It is quite extraordinary that the Mesopotamian culture, more or less
contemporaneous to the Egyptian culture and who had developed a full positional value
number system on base 60 did not use zero as a number. A symbol for zero as a placeholder appeared late in the Mesopotamian culture. The early Greeks, who were the
intellectual inheritors of Egyptian mathematics and science emphasised geometry to the
exclusion of everything else. They did not seem interested in perfecting their number
notation system. They simply had no use for zero. In any case, they were not greatly
interested in arithmetic, claiming that arithmetic should only be taught in democracies for it
dealt with relations of equality”. On the other hand, geometry was the natural study for
oligarchies for “it demonstrated the proportions within inequality."
In India, the zero as a concept probably predated zero as a number by hundreds of
years. The Sanskrit word for zero, shunya, meant "void or empty". The word is probably
derived from shuna which is the past participle of svi, "to grow". In one of the early Vedas,
Rgveda, occurs another meaning: the sense of "lack or deficiency". It is possible that the
two different words, were fused to give "shunya" a single sense of "absence or
emptiness" with the potential for growth. Hence, its derivative, Shunyata, described the
Buddhist doctrine of Emptiness, being the spiritual practice of emptying the mind of all
impressions. This was a course of action prescribed in a wide range of creative endeavours.
For example, the practice of Shunyata is recommended in writing poetry, composing a
piece of music, in producing a painting or any activity that come out of the mind of the
artist. An architect was advised in the traditional manuals of architecture (the Silpas) that
designing a building involved the organisation of empty space, for "it is not the walls
which make a building but the empty spaces created by the walls." The whole process of
creation is vividly described in the following verse from a Tantric Buddhist text:
"First the realisation of the void (shunya),
Second the seed in which all is concentrated
Third the physical manifestation
Fourth one should implant the syllable"
The mathematical correspondence was soon established. "Just as emptiness of
space is a necessary condition for the appearance of any object, the number zero being no
number at all is the condition for the existence of all numbers".
A discussion of the mathematics of the shunya involves three related issues: (i) the
concept of the shunya within a place-value system, (ii) the symbols used for shunya, and
(iii) the mathematical operations with the shunya. Material from appropriate early texts
are used as illustrations below.
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It was soon recognised that the shunya denoted notational place (place holder) as
well as the "void" or absence of numerical value in a particular notational place.
Consequently all numerical quantities, however great they may be could be represented
with just ten symbols. A twelfth century text (Manasollasa) states:
"Basically, there are only nine digits, starting from 'one' and going
'nine'. By the adding zeros these are raised successively to tens,
hundreds and beyond."
And in a commentary on Patanjali's
century the following analogy:

Yogasutra there appears in the seventh

"Just as the same sign is called a hundred in the "hundreds" place,
ten in the "tens" place and one in the "units" place, so is one and the
same woman referred to (differently) as mother , daughter or sister."
The earliest mention of a symbol for zero occurs in the Chandahsutra of Pingala
(fl. 3rd century BC) which discusses a method for calculating the number of arrangements
of long and shorts syllable in a metre containing a certain number of syllables (ie., the
number of combinations of two items from a total of n items, repetitions being allowed).
The symbol for shunya began as a dot (bindu), found in inscriptions both in India and in
Cambodia and Sumatra around the seventh and eighth century and then became a circle
(chidra or randra meaning a hole). The association between the concept of zero and its
symbol was already well-established by the early centuries of the Christian era, as the
following quotation shows:
"The stars shone forth, like zero dots (shunya-bindu) --- scattered in
the sky as if on the blue rug, the Creator reckoned the total with a
bit of the moon for chalk." (Vasavadatta , ca AD 400)
Sanskrit texts on mathematics/ astronomy from the time of Brahmagupta usually
contains a section called "shunya-ganita" or computations involving zero. While the
discussion in the arithmetical texts (patiganita) is limited only to the addition, subtraction
and multiplication with zero, the treatment in algebra texts (bijaganita) covered such
questions as the effect of zero on the positive and negative signs, division with zero and
more particularly the relation between zero and infinity (ananta).
Take as an example, Brahmagupta's seventh century text BrahmasphutaSiddhanta. In it he treats the zero as a separate entity from the positive (dhana) and
negative (rhna) quantities, implying that shunya is neither positive nor negative but forms
the boundary line between the two kinds, being the sum of two equal but opposite
quantities. He stated that a number, whether positive or negative, remained unchanged
when zero is added to or subtracted from it. In multiplication with zero, the product is zero.
A zero divided by zero or by some number become zero. Likewise the square and square
RBHM, Vol. 2, no 4, p. 155 – 167, 2002
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root of zero is zero. But when a number is divided by zero , the answer is an undefined
quantity "that which has that zero as the denominator."
The earliest inscription in India of a recognisable antecedent of our numeral
system is found in an inscription from Gwalior dated 'Samvat 933' (AD 876).2 The spread
of these numerals westwards is a fascinating story. The Arabs were the leading actors in
this drama. Indian numerals probably arrived at Baghdad in 773 AD with the diplomatic
mission from Sind to the court of Caliph al-Mansur. In about 820 al-Khwarizmi wrote his
famous Arithmetic, the first Arab text to deal with the new numerals. The text contains a
detailed exposition of both the representation of numbers and operations using Indian
numerals. Al-Khwarizmi was at pains to point out the usefulness of a place-value system
incorporating zero, particularly for writing large numbers. Texts on Indian reckoning
continued to be written and by the end of the eleventh century, this method of
representation and computation was widespread from the borders of Central Asia to the
southern reaches of the Islamic world in North Africa and Egypt.
In the transmission of Indian numerals to Europe, as with almost all knowledge
from the Islamic world, Spain and (to a lesser extent) Sicily played the role of
intermediaries, being the areas in Europe which had been under Muslim rule for many
years. Documents from Spain and coins from Sicily show the spread and the slow evolution
of the numerals, with a landmark for its spread being its appearance in an influential
mathematical text of medieval Europe, Liber Abaci, written by Fibonacci (1170-1250) who
learnt to work with Indian numerals during his extensive travels in North Africa, Egypt,
Syria and Sicily. 3 And the spread westwards continued slowly, displacing Roman numerals,
and eventually, once the contest between the abacists (those in favour of the use of abacus
or some mechanical device for calculation) and the algorists (those who favoured the use of
the new numerals) had been won by the latter, it was only a matter of time before the final
triumph of the new numerals occurred with bankers, traders and merchants adopting the
system for their daily calculations.
C.The History of Zero: The Mayan Dimension
Evidence relating to Pre-Columbian Maya civilisation comes from three main
sources: four screen-fold books called codices, a large number of stone monuments and
thousands of ceramic vessels. The best account of the Maya culture around the time of the
Spanish Conquest comes from a Franciscan priest, Diego de Landa who recorded the
history and traditions of the Maya people around 1566. Piecing together these different
2

There is earlier evidence of the use of Indian system of numeration in South East Asia in areas covered by
present-day countries such as Malaysia, Cambodia and Indonesia, all of whom were under the cultural influence of
India. Also, as early as AD 662, a Syrian bishop, Severus Sebokt, comments on the Indians carrying out
computations by means of nine signs by methods which "surpass description".
3
There is a tendency to concentrate on the contribution of Fibonacci in the spread of the Indo-Arabic numerals
into Europe. But there were other disseminators as well. When it came to Scandinavia the book of Hauk was of
critical importance. Entitled Algorismus, it began: “This art …. was first discovered by the Indians (who) used ten
figures written like this 0 9 8 7 6 5 4 3 2 1. The first number is one, the second two, the third three and so forth,
until the last which is called cifra. And these symbols begin from right and is written to the left in the manner of
the Hebraics… Cifra doesn‟t count on its own but gives place and hence other figures meaning.
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strands of evidence, it is possible to construct an account of the social context in which the
Mayan numerals and especially the Mayan zero emerged around the beginning of the
Christian era.
The Mayan sytem of numerical notation was one of the most economical system
ever devised. In the form that was used mainly by the priests for calendar computation as
early as 400 BC, it required only three symbols. A dot was used for one, and a bar for five;
and a symbol for zero which resembles a snail‟s shell. With these three symbols they were
able to represent any number on a base 20. However, there was an unusual irregularity in
the operation of the place value system. Corresponding to our units, tens, hundreds,
thousands, ….. etc, the Mayans had units, 20‟s, (18 x 20)‟s, (18 x 20 2)‟s, (18 x 203)‟s, ….
etc. This anomaly reduces the efficiency in arithmetical calculation. For example, one of
the most useful facility in our number system is the ability to multiply a given number by
10 by adding a zero to the end of it. An addition of a Mayan zero to the end of a number
would not in general multiply the number by twenty because of the mixed base system
employed. This inconsistency also inhibited the development of further arithmetical
operations, particularly those involving fractions.
To understand this curious irregularity in Mayan numeration, it is important to
appreciate the social context in which the number system was used. As far as we know this
form of writing numbers was used only by a tiny elite – a group of priest scribes who were
responsible for carrying out astronomical calculations and constructing calendars.
At the top of the pyramid was a hereditary leader who was both a high-priest (Ahau-Can)
and a Maya noble. Under him were the master scribes who were priests as well as teachers
and writers (“engaged in teaching their sciences as well as in writing books about them").
Mathematics was recognised as such an important discipline that depictions of scribes who
were adept at that discipline appear in the iconography of Mayan artists. Their
mathematical identity was signified in the manner in which they were depicted: either with
the Maya bar and dot numerals coming out of their mouths or a number scroll being carried
under their armpit. The location of the scroll under the armpit with numbers written on it
would seem a status symbol. In an interesting illustration on another Maya vase of from the
beginning of the Christian era, there is a seated supernatural figure with the ears and hooves
of a deer, attended by a number of human figures, including a kneeling scribe
mathematician from whose armpit emanates a scroll containing the sequence of numbers
13, 1, 3, 3, 4, 5, 6, 7, 8 and 9. At the top right hand corner of this illustration there is the
small figure of a scribe who looks female, with a number scroll under her armpit indicating
that she is a mathematician and possibly the one who painted the scene and wrote the text
on the vase. She is described as Ah T'sib ("the scribe"). Preceding this text is a glyph that
has not been deciphered but which could be her name. Once the name is deciphered, and if
the scribe is female, we may have the name of one of the earliest known women
mathematician-scribe in the world. The existence of female mathematician/scribes among
the Maya is further supported by another depiction found on another ceramic vase. The text
on this vessel contains the statement of the parentage of the scribe in question: "Lady
Scribe Sky, Lady Jaguar Lord, the Scribe". Not only does she carry the scribal title at the
end of her name phrase but she incorporates it into one of her proper names, an indication
of the importance she herself place on that reality.
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Returning to the curious irregularity in the Mayan place value system, the general
view is that it is tied to the exigencies of operating three different calendars. The first
calendar, known as the tzolokin or „sacred calendar‟, contained 260 days in twenty cycles
of 13 days each. Superimposed on each of the cycles was an unchanging series of twenty
days , each of which was considered a god to whom prayers and supplications were to be
made. The second, known as a civil or secular calendar, was the one for practical use. It
was a solar calendar consisting of 360 days grouped into 18 monthly periods of twenty days
and an extra month consisting of five days. The last month was shown by a hieroglyph that
represented disorder, chaos and corruption and any one born in that month was supposed to
have been cursed for life. Finally, there was the third calendar of „long counts‟ similar to
the Indian ‘Yuga’ periodisation. The upper section of one of the oldest standing stelas at
Ires Zapotes in Mexico shows the date of its construction in the calendar of „long counts‟
as:
8 kins
=
16 uinals =
0 tuns
=
6 katuns =
16 baktuns =
7 piktuns =
TOTAL

8x1
20 x 16
20 x 18 x 0
(18)202 x 6
(18)203 x 16
(18)204 x 7

=
=
=
=
=
=

8 days
320 days
0 days
7206 days
2304000 days
20160000 days

22,471,534 days

(20 kins = 1 uinal)
(18 uinal = 1 tun)
(20 tuns = 1 katun)
(20 katuns = 1 baktun}
(20 baktuns = 1 piktun)
(20 piktuns = 1 calabtun)

which corresponds to 31 BC

There were higher units of measurement, notably kinchiltuns (or kins) and
alautins where 1 alautin equalled 23,040,000,000 days. Measurement of time constituted a
central feature of the |Mayan culture and the interest in measurement was carried into
Mayan astronomy. We can only marvel at the high degree of accuracy that the Mayans
achieved in their astronomical work. To illustrate, without any sophisticated equipment and
with the deficiency of a mixed base system, they obtained the mean duration of a solar
year as 365.242 days (modern value: 365.242198 days) and the mean duration of a lunar
month as equivalent to 29.5302 (modern value: 29.53059 days)
D. The Two Zeroes: Common Threads and Differences
I began this talk with the question relating to the Indian zero which has now been
extended to include the Mayan Zeroes. Why did the full use of zero within a wellestablished positional value system only emerge in two cultures. Were there any similarities
between the two cultures that might provide an answer, however tentative it remains.
From the existing evidence, much of it fairly fragmentary especially in the Mayan
case, we are aware that both cultures were numerate with considerable interest in
astronomy. The Indian culture from an early time showed interest and even fascination for
large numbers and there is no contrary evidence to indicate that this was not so in the
Mayan cultures. Both cultures were obsessed with the passage of time but in different ways.
The Indian interest was tied up the wide-spread belief in a never-ending cycle of births and
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rebirths with the primary objective for individual salvation being the need to break the
cycle. This was apparently achieved during the Vedic times by carrying out sacrifices on
specially constructed altars which conformed to specific shapes and sizes and where the
sacrifices had to be carried out on particular days chosen for their astronomical
significance. In the Mayan case, the obsession took the form of a society‟s fear that the
world would come to an end unless the gods (and especially the Sun God) were propitiated
by human sacrifice to be undertaken systematically at certain propitious time of the year to
be dictated by specific astronomical occurrences. In both cases there was need for accurate
measurement of time and hence the detailed calendars and the elaborate periodisation into
eras. The need for such precise calculations may have stimulated the development of
efficient number systems with a fully developed zero. And it was probably only an
accident of history and geography that the Indian zero prevailed while the Mayan zero
eventually disappeared into oblivion.

E. The Consequences
As mentioned earlier, the spread of the Indian zero had to go through a number of
cultural and linguistic filtering processes, the imperfect nature of which is evident even in
popular culture today. Culturally, our discomfort with the concepts of zero (and infinite) is
often reflected in humour. Underlying such uneasiness is both a conceptual fuzziness
regarding zero and a lack of confidence in the manipulation of mathematical expressions
where the notions of zero or infinity present themselves. A story told of youthful Srinivas
Ramanujan illustrates this point well. In an elementary mathematics class the teacher
was explaining the concept of division (or 'sharing') through examples. If three bananas
were shared between three children, each child would get one banana. And similarly, the
share would be one banana if four bananas were divided among four children, five bananas
among five children and so on. And when the teacher generalised this idea of sharing out x
bananas among x boys, Ramanujan piped up with a question: If x equalled zero, would
each child then get one banana? There is no record of the teacher's reply.
Consider another illustration of the widespread conceptual ambiguity relating to
zero. There appeared the following item on a German television news program in 1977:
Smog alarm in Paris: Only cars with an odd terminating number on the license plate were
allowed on the roads in Paris. Cars with an even such number were not allowed to be
driven. There was a problem: Is the terminating number 0 an even number? Drivers with
such numbers were not fined, because the police did not know the answer!
Ask a mathematician whether zero is an even or an odd number? The answer
would be: If you define evenness or oddness on the integers (either positive or all), then
zero should be taken to be even; but if you define evenness and oddness on the natural
numbers, then zero would be neither. This is because we apply concepts such as "even"
only to "natural numbers," in connection with primes and factoring, where by "natural
numbers" one means positive integers and so excludes zero. However, those who work in
the area of the foundations of mathematics consider zero a natural number, and for them the
integers are whole numbers. From that point of view, the question whether zero is even just
RBHM, Vol. 2, no 4, p. 155 – 167, 2002
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does not arise, except by extension. One may say that zero is neither even nor odd. Because
you can pick an even number and divide it in groups, take, e.g., 2, which can be divided in
two groups of "1", and 4 can be divided in two groups of "2". But can you divide zero?
This was basically Ramanujan‟s question. And the difficulty is basically caused by the fact
that the concepts of even and oddness predated zero and the negative integers.
On the question of division by zero there seems to be confusion found even among
seasoned practitioners. In a recent widely-used textbook on Operations Research, I came
across the division of 3 by zero in a Simplex tableau involving trhe familiar „column ratio
test‟, with the conclusion, 3 † 0 = infinity (). However, the author refused to follow the
logic of this conclusion by continuing the Simplex calculation based on this result. Neither
did the book detect the erroneous nature of its reasoning by asking the obvious question:
Which number, when multiplied by zero, gives you 3? Infinity?! But then infinity is not a
number; it is a concept. Another commonly given answer is: „Undefined‟. Is this correct?
Not really! 4 To find the correct answer, look for it from the „mouth of babes‟ or even from a
pocket calculator: One cannot ever meaningfully divide by zero. For if one allow
division by zero, then one enters a topsy-turvy world where 1 = 2 !5 Zero is a number but it
is not similar to other numbers when the arithmetical operation of division is involved.
Given these difficulties, one response to zero is to avoid the term itself and use
„euphemisms‟ such as „nought‟, „O‟, „nothing‟, etc. In reciting a telephone number, a
postal zip code or a street number or any of a variety of other numerical codes, we try to
avoid the use of the name "zero". All the other digits are correctly enunciated. In tennis
scores, zero is called "love," because zero looks like an egg. The French called it "l'oeuf,"
which was corrupted to „love‟. Zero is placed as the last number on a computer keyboard
after all other digits. It often appears at the bottom of the keypad on a telephone. There is
even a resistance to zero in labelling the ground-level of a building as the „0‟ level.
However, it is interesting where such a resistance is absent, as for example in the case of
certain buildings in Eastern Europe (or in South America), the practice is to label floors as
-1, 0, 1, 2,3…., with – 1 representing the basement. This practice is instructive. It signifies
that in the absence of a concept of zero there could have been only positive numerals. The
incorporation of zero in mathematics opened up the new dimension of negative numerals.
Incidentally, it is precisely because negative numbers seem to have first appeared in
Chinese mathematics, that the distinguished Chinese historian of mathematics, Lam Lay
Yong, has argued that the zero was invented by the Chinese – a symbol-less zero in this
case.

4

The problem with this argument is easily seen if we represent 3/0 = x. The question then becomes: "What is the
value of x?" It could be any number therefore, one number cannot be equal to so many different numbers.
Therefore, teaching our students that 3/0 = Any Number (AN) is equivalent to saying that AN x 0 = 0 which
clearly contradicts the statement we began with. The implicit logical fallacy is hardly brought to the notice of the
student.
5
To show that 1 = 2, for any finite a:
(a).(a) - a.a = a2 - a2 => a(a-a) = (a-a)(a+a)
Dividing both sides by (a-a) gives
a = 2a => 1 = 2 QED!
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It is as though the name „zero‟ itself invokes a kind of psychological anxiety
perhaps associated with "nothingness", a kind of emptiness which humankind finds
uncomfortable and prefer to avoid confronting. As with all such anxiety-provoking ideas,
some other imagery is substituted which provides a veneer to mask the disquieting
emotional undertones of the discomforting idea. Yet in the two cultures where zero was
first used as a number within a well-developed positional value system, the concept was
likely devoid of any negative overtones, just as the word „nefr‟ had positive connotations in
ancient Egypt.
Finally, there are certain semantic issues relating to zero that often remain
unexamined. The concept of zero has been associated with terms such as „nothing‟ or
„emptiness‟ or „void‟. But an interesting questions arises: Is the presence of nothing
(reflecting non-existence) different from the absence of something or anything (reflecting
non-availability)? "Not there" reflects that the number or item(s) exists but they are just not
available. "Nothing" however reflects non-existence. To muddy the semantic pool further,
there are whole shades of meaning associated with the term „zero‟ depending on whether it
is used as a noun, a verb, an adverb, and even an adjective as in "zero possibility". For
example, using the Americanism, "We zeroed in on the cause," means we had identified all
the possibilities, and have discovered the one that was pertinent to our investigation. In this
use as a verb, zero may be said to equal one. However, the statement, "the result was a big,
fat, zero," signifies "nothing". Here, zero has the quality of not being there, providing an
illustration of how conceptual ambiguity in ordinary speech tends to make the
comprehension of the mathematical meaning even more difficult.
As teachers of mathematics at all levels, we should be aware of the varied nature
of the difficulties faced by students at various levels of their mathematical education
confronted by zero. Should we following the example of the early Indian mathematics and
bring ‘shunyaganita’ back into the maths curriculum?
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