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1. Numbering in African Thought

In Africa, sometimes we number our gain and tryigwore our
loss not because they cannot be numbered but eaaddrican
thought, numbering is not just a question of sigasstrictly, it is
a question of things. We also number our dept lmxdoey are
things although belonging to other people. Frongioriman has
always had a sense of numbering. The ancient Ghirladians
numbered by group difference; the Persians numbleyedroup
identity. The Greeks and the Romans developed a&narsystem
of individual identity and worked out the symbo]dl} Ill, IV, V,
VI, VII, VIII, IX, X as their numerals. It was thé&rabians who
gave the world a much more flexible symbol of indual identity;
1,2,3,4,5,6,7,8,9, 10.

In all of this period, the African man had his semé numbering
based on group identity whose symbols consistdohes I, 11, III,
(O, TEEEE, TRREEE, TR, T, T, 1, In this way, he
numbered his flocks, his wives, his children, hesalth, his assets,
his credits, his dept and even his age. One year av@eriod
between the beginning of one rainy season and anoifhe
African drew these lines in the red earth walls he$ inner
chamber. Up until the coming of western civilizatighe African
retained his system of group identity because fiéretl a clear
expression of his idea of number. He also has addaundle, five
[l is half a bundle; ten Il is a bunk and so on, bound
by a horizontal bar in the middle or two horizortals on top and
below as in tying with rope. Numbers for the Afnicare not just
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abstract accretions but representations of thikRgs.example the
number ten is not an individual sign, it consistdem signs; it is
not a concept, they are signs representing temgshiit could be
ten tubers of yam, ten baskets of oranges or tgs ké oil. The
bottom line is that it is ten things. The concegt is abstract, such
abstraction does not make empirical sense to thieakf, and it is
empty. This shows that for the African, humbers adgectival in
nature. They are not names! They merely qualifyntjtative
things in African thought system.

As a result of this radical conceptual differencetween the
African and the western/Arabian numeric systemsyicAhs
encounter problems with the system introduced durin
colonialism.

a. As a child in school, arithmetic becomes a megess
subject.

b. He crams the signs and memorizes the structuitbsut
understanding.

C. In businesses and transactions he labours timdemmself
that ten Cedi or Rand note is Cedi or Rand numbierted
ten.

d. The individual identity numeric system becomes a
complicated puzzle.

e. Numbers are detached from their ideas; this make
difficult for the African to think within the syste.

f. Any numbers say 1000 is meaningless and is fivere

difficult to think with.

g. To make sense of any number say 1000, an Afmcast
first integrate the empty sign with the idea of dneusand
things. This slows down his thinking.

h. It is not easy for the African to be taught é@ sumbers as
sign plus ideas because the Arabian signs were not
generated from his system of group identity.
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For all the reasons enumerated above, and aldbddact that the
signs of group identity Africans use in the oldeaysl would not
suffice  for modern demands in arithmetic and bwsne
transactions, we develop here a new numeric sygfenerated
from the system of group identity. This new systemm hope
would denote in the mind of the African number plssdea, such
that when anAfrican employs the sigg- , he knows in his mind
without difficulties that itmeans three things. In this way, it is
hoped that the new signs would become flexiblehiar to think
with unlike the empty Arabian numerals and the croub group
identity signs.

There are eleven basic numbers in the new Africamarals
known as thedgpala. Thesegbala numbers are generated with sign
language and technical intensions such that eagkesva certain
image of something at least and as such they aréotindation of
the African numeric structure.

Additional considerations have been made in ordenéke them
mathematically convenient. Some of those consiaeratinclude
forming the unit in single digit, the tens in doaldigits and the
hundreds in triplets, etc., just like in the Arablaumerals. In fact
the fundamental reason for forming the African ntateis the
creation of an image-driven figure structure. ThalAan numerals
do not provide that to the African mind.

All humanity thinks mathematically i.e. in shapesdasizes, in
angles and points, in figures, ratios, fractiond &n percentages
but the African additionally, must correlate thegi¢gh images. A

ratio has an image-the image of the ratio of ... auththis, the
ratio makes no meaning to the African. Until it retio of or

fraction of, it is ratio or fraction of nothing and therefore not
worth talking about. What we wish to portray here that

abstraction is not a veritable reasoning process Africans.

Consider the table of numeric meaning below:
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Table. a: Table of numeric meaning

January —June, 2013

U)

N/O MEANING | N/O(African | MEANING
(Arabian) ) tocala

1 One /] One thing

2 Two / Two things

3 Three 4 Three things
4 Four / Four things
5 Five q Five things
6 Six g Six things

7 Seven r Seven thing
8 Eight 9 Eight things
9 Nine ﬂ Nine things
10 Ten 10 Ten things
0 Nought/zerq () All things

This image-driven conception of numbers in Africdrought
system can be further explained by the interprtadif the eleven
basic numbers. We understand that numbers foAfiiean have
meanings and these characterize the images thictrein the

mind.
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Let us consider the interpretation of thedla numbers in the table
above. We notice that the eleven African basic maleecan be
grouped into three categories, the number “one’tivis singular,
the “all” number which is all encompassing and bt which are
plurals. The number one is called Ume-ezu (defectand
imperfect), the all number is called Ezumezu (p=rfieumber)
while the rest are called Izumezu (imperfect nuraper

The number one is defective because when multigredivided

by another one yields no new result and it is irfgmtibecause like
the rest of the imperfect numbers it contains noeothumbers
apart from itself. The latter has sufficed for teeplanation of
imperfect members. Then the perfect number is #eechecause
it is the all-number, it contains every other numbeitself. In

African numeric system, it is not called zero ougiat but the all-
number. It not only contains every number but eveuynber is
reducible to it, this shows it contains itself asliw

There are also a set of numbers called Njikoka rerstand
Nmekoka numbers. An integer is an Nmekoka if ifasmed by
progressive increase of single digit numbers fraum to nine. The
Njikoka numbers are the various permutations oégets from
double-digits to multi-digits. The first Njikoka mber is ten
whereas the first Nmekoka number is two. In anieagaper, it
was wrongly captioned that the first ...integratiwgtole number
IS two, one remains fractional until it is addedatwother one or
any other numbér The question of abstraction raised earlier also
needs further explanation. It is not that Africame not capable of
abstract reasoning such found in individual idgntf Arabian
numeric system but that to adopt such rivals thaneady
entrenched complementary and integrative ontoldgys only

! Jonathan Okeke Chimakonam, “Toward Integrative aBliminative
Epistemologies: From Facts to Fancies” Integratiiamanism Journal (2.1)
p.164. This stands corrected here, two is the ¢ostplementary whole number
and not the first Integrativist whole number.
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natural that to ensure numeric intelligibility, tonmity of thought

among a people is imperative. Importantly, Africaltsnot make
outright demarcations in their ontological and neathtical

thoughts. There are strong connections among edisanf African

thought. In the idea of African philosophy of mathatics integers
which are mathematical objects are thought of gisssor symbols
representing objective things. Both mathematicajecdb and
objective realities are mere empty signs on thain antil they

conglomerate or form an amalgam; the former numberi
measuring and grouping or classifying the latted dme latter
giving the former a pseudo-objective existence égeiving its

predicatiof.

The arithmetical apparatus for checking the valf@iedifferent
categories of dpala number is what we may here call the
“quadcheck”, below is a quadcheck table:

Table. b : Quadcheck table

CATEGORY QUADCHECK ANALYSIS

Defective & /| | v« & It 0 Ko Pt (01 o

imperfect

2Jonathan O. Chimakonam. “Metric System In Igbo Tilu.ong Before The
Arrival Of The Europeans: A Systematization”.Pajpeesented at The 1
Annual Conference of the Igbo Studies Associatiori®@haka: The Community
is Supreme” Held at Modotel, Enugu, Nigeria June297 2013. In colonial
times Igbo pupils found it difficult to follow thivgic of number abstraction not
because they do not understand what say numberabsimit because the Igbo
linguistic culture presents number in predicaticenf. Thus the two ways
present confusion which derail progress in mathealastudies. The first set of
Igbo trained teachers understood this having fabedchallenge themselves
hence they adopted the highly successful prediedtiumat. For example; otu —
otu oloma, abua — oloma abua, ato — oloma ato, etc.
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complementary| /| | 4 (4o 4 go ZI%H I go @01 -

/ Nmekoka

Imperfect 4|4 <Fo gHﬂ‘-’ 4o Y 0 4. 0

Imperfect / 4)—(4_,%—(11] - 33/2_, 5110, Ly

mperfect | G| Gy<G oIS i B> [ G O
Imperfect J | P<T= M0 N/ 1010 B & 0
mperfect i 1o N« Fpo Nyge g
meertect 19 199 By My o Bt P 9o
imperfect —1q 1Qy Qe Wy - 4 - e P 3 0

Integrative/ 4

-4 - Dyag 39 044 § AL g

==

Njikoka

Perfect § (0= 0xge e 0>-0- @ & 0

The above analysis is interpreted for example qoples one
equals two times the sum of two and one whichnsethequals six
divided by the remote preceding number two eqthake minus
the remote preceding number three equals the uaiber,

therefore one equals zero. In the same way, thecoedd be read
(see the section on mathematical signs).

We find in the above table that number ten is akda or
integrative number; integrative, because it comstdimo numbers
or that it is more than one digit. If a single digumber is more
than one it is an Nmekoka or complementary numbggrte/o to
nine. Other double or multi digit numbers that mientical such
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as11 # 44 etc., are called jiga numbereéqual integration. All
numbersthat are more than one are called adikr (double or

multi-digit number). Number ten is the first intagve number

while number two is the first complementary numioethe range.

But number @ is a complementary numbercause it contains all
possible numbers belonging to different categoiitess, therefore

the most complemented number.

According to the group identity thesis in Africahilpsophy of
mathematics, the number one does not exist ontthgi Every
being exists in relation to another or others tfogezone, cannot
possibly exist since it stands alone. Yet if onadsled to anether
one or subtracted from another one, it becomes anmgful
number. If on the other hand, one is multiplieddivided by
another ong, it remains meaningless and non-exis@me plus
one is two; one minus one is zero, these are mghahinumbers in
the integrativist theory but one times one is cargj one divided
by one is also one. The integrativist ontology Bottat being
exists only in relation to another. No reality theisolated exists
and sinceAfrican mathematical thought holds that mathemética
truths describe the features of experience, onevhich does not
describe anything in the network of experience dumsexist. On
this count also, we substantiate the position ttr@tnumber is
defective. This is also a point of debate betwéentwo schools of
thought in African philosophy of mathematics ilee integrativists
and the complementarists. While the former vievesrthmber one
as meaningful only when it is in a network of othermbers
constituting anecessary linkof. The latter sees it as meaningful
outside a networking of other numbers because atwank of
numbers without the number one is incomplete. Ia timy, the
number one serves or constitutesiasing linkof reality. Note the
expressionsecessary link andnissing link of realitythe present
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author has adumbrated this in the forthcoming bomauthored
with Prof. Godfrey Ozumba

On the whole, what the above table shows throughatgorithm
of quadcheck analysis is that every number is ribtitco the all
number which makes the all-number the only perfeeinber
comprising of every other number whereas the nuroheris not
only imperfect but defective. Let us consider a mified

guadcheck analysis for two selected numbers:

Q) A1 - L AL <A -1 §
M IKT-4.1/9-1 >< 4-10>7-§

We can readily observe that in the analysis of renfh two of the
four yield -] as their results, whereas in thelysig of number]
none yields] as its result which shows an adegoapacity of
flexibility and interaction with other numbers imet network.

The negative numbers are not often reflected incafr numeric
system because they represent realities that rgefoaxist. The
present author makes this case in his treatmethteoldea of Igbo
thermometer:

You may have also noticed that the Igbo
thermometer does not read in negative numbers e.g.
-5,-10, -20 etc., this is because such integensatio
form standard mathematical expressions in Igho
thought system. We do not say by implication that
the mathematical sign of subtraction does not exist

¥ G. 0. Ozumba and J. O. Chimakonatjikoka Amaka: Further Discussions
on the Theory of Integrative Humanism. (A Contiidduto African Philosophy).
Forthcoming
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in Igbo thought, what we wish to emphasize is the
image created when we make such expressions -5
in Igbo thought does not make reference to 5
objects that do not exist but to 5 objects that
existed, so it becomes trivial and sometimes
misleading to add the minus sign ‘-". The important
difference marker here is ‘time’ such that when we
talk of 5 objects that existed we do not look aart f
the sign ‘-’ but to the time indicator which congey
the accurate imade.

Therefore, in African numeric system, negative narsb
are not functionally represented due to concerns fo
confusion.

2. Some Signs in African Mathematics/Logic

In African numeric system, signs are not just engymbols, they
are prognostics. There are two main technical reasehy we
choose to create some new signs rather than atagtthe signs
of classical mathematics and they are: (a) to ereatige-driven
signs and (b) to give the mind of the learner a nemfiguration in
order to avoid a possible confusion with alreadpuar western
mathematical principles. If Africans are to think eriginal way,
then there must not be confusion between their emadtical
framework and the already popular classical frantkvgoich that
mastering the newly articulated African mathematfcamework
does not in any direct form become reducible tanieg the
classical mathematics. If the reducibility theomynsves in the
operational discourse of the newly articulated een
mathematical principles, then the goals of thisstauttion have
come to nullity. As a result, the study of Africarathematics must

* Jonathan O. Chimakonam. “Metric System In Igbo Tl ong Before the
Arrival of the Europeans: A Systematization”. Papesented at The 11
Annual Conference of the Igbo Studies Associatiori@haka: The Community
is Supreme” Held at Modotel, Enugu, Nigeria Jun&272013.
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be non-reducible at least directly to the study abissical
mathematics. The learner must therefore, come tipisnsubject
with a mind similar to the Lockean tabular rasa setting aside
anything he must have learned in classical mathesadtis two
reference points are to be this note and his nafdrigan thought
system. The table below shows some signs and their
interpretations.

Table. c: Table of signs

S/IN | SIGN | ORIGINAL |ENGLISH
NAME TRANSLATION
1 K | nauko Multiplication
d >< | mgbak Addition
4 - | Nwep Subtraction
/ - Bukara Greater than
q - Pekaia Less than
;J N Bukaia Greater or equal to
mo’hara
o < Pekaa Less than or equal to
mo’hara
Q o Hara/ Hara{ Equality/identity
onu
3 < Ahagli Not equal
10 / Kebie Division
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—

44 () Mkpoko Parenthesis
171 [1 | Nchko Square bracket
@_ {} Nkwako Braces
v Kpom Point/period
19 | = Nkeji Ratio
43 = Bu-out Equivalence
4v > Site-na Wedged-implication
191 < Sitelu-na Wedged-reduction
13 /C Ma-obu/Na | Disjunction/conjunctior
19 |C Obughi Negation
M 11 ) |Belu-so If and only if
N |k Detuo Provable/derivable
@ E Mezuo Satisfiability
1 4 o Anoghi Opposition
jS 4 Esogh Inconsistency
g 2 Emezugh | Not satisfiable
T Ic Isoghi Contraries
19 I Edetugh Not Provable/derivable
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flﬂ Zutuo Deducible

_I

19 | N Ezutugh Not deducible

3. Agusi- Agusi (Agukata -Agba — Awaa) : The Idea of
Infinity in African Number System

Once upon a time in the lbo country, the moon wias ahd the
stars lit up the sky in great numbers; an eldekspo a youth
“son, look up into the sky, can you see the stams@ when the
youth answered yes, he asked him to number thems e youth
began, otu, aly, ab, am, ise, isii, asaa, asatitenan, iri, ...otu
naari, puku atx, nde-ab, ijeri-anp, nzeri-ise...nzeri — nzeri- nzeri
... the youth stopped and the elder asked: are yash&d? When
the youth answered yes, the elder asked againniany are they?
And the youth responded, “@kpta-agba-awaa” which literarily
means “counting till the jaw breaks” and figurativénumerable-
innumerability” or “countably —uncountable” hende tconcept of
agusi-agusi. These explain the idea of infinity in African narnc
system. It is not that imaginary number series thscendless or
limitless or unknown; on the contrary, the infinfeg Africans is
that idea of numbers which though countable inlfitsannot
possibly be counted by man. So it is in itself dable but which
no man can count. Any man who attempts such agreyould
surely fail because his jaw would break therebyw@néing him
from completing the project. The analogy above showmo things
that the stars are countable but that man canntitislo

The Western idea of infinity which translates t@ ttoncept of
agwi-agwu (endlessly endless) is different from uagagusi
(countably uncountable) which depicts the Africdea of infinity.
In African thought, numbers are not different frome things they
are predicated upon. All the numbers in existemearaone-to-one
correspondence with all the things in existenceotimer words,
numbers have equal cardinality with things. Thisoisay that for
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the set whose elements are all the known numbaetstlzn set
whose elements are all the known things; the elésneinthe two
sets can be paired off without remainders. Sonisthe case that
one set has the next cardinality greater than theroWe may
have the set whose elements are unknown numbeisthanset
whose elements are unknown things, yet the twmecessarily of
equal cardinality.

From the forgoing, we arrive at four different seta/o for
numbers and two for things. Out of these, one efttto sets of
numbers and things is known while the other is wmkm The
guestion that arises here is; does the set of knownbers for
example have equal cardinality with the set of wvkm things?
The answer is no! But this does not mean as it lghbe in the
Western idea of infinity that the set of unknowmys has the next
cardinality greater than the set of known numbémsAfrican
thought, this could go either way; as a matteraat,fthere is no
way of knowing which has the greater cardinalitg, mvay tag this
“the problem of cardinal indeterminacy”. What tlalso shows is
that the two sets could possibly have equal calitirthis is also
against the idea of infinity in western thought.

It is important to explain here that even the unkncsets are
countable. The fact that it is not known to mansdoet change
anything. Numbers do not exist if there are nodhito predicate
them upon. Numbers in African thought are numbdrshimgs.
The only set that cannot be numbered is the emgitylait the
empty set does not exist in African thought becatsze are
always thingd We cannot even imagine it because we cannot
imagine nothingness!

There is a way Africans express infinity that isc$t For example
they do not say “there are infinite propertiestipict the attribute
of agwi-agwu (endlessly endless) as it is in Western thoudins; t
is called categorimatic expression of infinity. lk&ns however
say, “there are infinitely many properties”, to a#ghe attribute

> cf. Jonathan Chimakonam Okeke. “An Investigatido ihe Nature of
Mathematical Meaning'Filosofia Theoretica.1.1, 2011. P. 2 -4
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of agusi-agusi (countably uncountable), this is called
syncategorimatic expression of infinity. In theidatidea, the set of
unknown things is perfectly countable in itself eviough it is
uncountable to the man who does not know it. If anmamed
Madume fills up a sack with kolanuts which he hasetully
counted, the set of kolanuts in the sack would idenawn to say,
Emenike who has not counted it. However, that wng&nown to
Emenike does not mean that the set of kolanutbernsack is (a)
infinite (b) innumerable (c) has no equal cardiyahith the set of
any known numbers.

On the contrary what it means is that (a) it is aurntable to
Emenike who does not know the set of kolanuts énsidick. In this
work we have chosen to call this anti-categorimégtelative)

expression of infinity where what is countable toeoman is
relatively uncountable to another man. We call heoexpression
of infinity possible or non-categorimatic (absolufethere exists a
set of unknown things which are uncountable tostteof all men
but countable to the set of all non-men. The idew hs that if a
set of things exists but which is unknown to all et is

nonetheless countable to entities other than meso-far as it
exists. So such a set of unknown things may beilggssfinite to

men but not actually so in itself. Thus the noregatimatic
(absolute) is an inferential extension drawn frohe tanti-
categorimatic (relative) expression of infinity.

In African thought we also say:

1 <> 1 thing

1 <> 1 things

4 <> a-things
...n< n things, where the unknown number n has equdlreity
with unknown things, called n things. This showattthe set of
unknown things is in one-to-one correspondence with set of
unknown numbers. Thus, for every unknown thinghim $et, there
corresponds an unknown number in the other sehisnway, it is
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possible to pair off every element in the set oknown things
with the elements in the set of unknown numbershouit
remainders. In other words, none of the two unkneets could
possibly have greater credibility than the other.
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