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ABSTRACT

This study examined the meaning and pur pose of notation, historical devel opment
of the operational symbols such as addition, multiplication, subtraction and
division. Also, the Relational Symbols of Variables (unknown Quantities) and
their powers, Euler and Leibnitz as great notation builders were discussed. It
was concluded that, the creation of notations and their uses in mathematics has
made mathematics to be not only international Language of Science but also has
been employed to solve human, scientific, technological, social and political
problems.
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INTRODUCTION

Most students grow up believing that, mathematicstextbooks were handed over fully
worked out and they thought that, the only struggleinvolved isfor them to master it.
Shirley (1986) arguesthat mathematicsteachers should correct thiswrongimpression of
most of the students by occasionally informing them how mankind struggled for several
thousand yearsto devel op the present Hindu-Arabic numeral which we now takefor
granted. How the operational symbols+, -, x and + evolved toits present form through
Egyptian, Greek and Arabic civilizations. Shirley (1985) and Ezekute and Ihezue (2006)
arguesthat, mathematicsteachers should show the studentsthat mathematicsisfor the
real world and itsapplications cut across &l human endeavours as corroborated by Abe
and Egbon (2011) that mathematics is used to solve real world problems because;
mathematical languageismore efficient and lessbulky than thewritten words. Itismore
difficult to cheat conclusion with mathematical argument. Theresult of amathematical
debate are preciseand depend only ontheinitia assumptions, for agiven set of assumption
themathematical conclusionsare accurately expressed and their result cannot be argued.
With amathemeatical description, itispossibleto arriveat optional solutionswhichwould
not be obviouswithout analysis(Taha, 2006).

Also, Abe and Egbon (2011) and Shirley (1986) posit that mathematics should
not be perceived by the student asabunch of uselessand boring nonsensical subject. To
avert this, during theintroduction of new topics, telling how thistopic developed higtoricaly
or mentioning biographical detailsof amathematician who worked onthetopic and even
mention problemsthat a particular topic hel ped to solve, to serveasamotivation or a
justification stepisvery helpful. At theend of alesson, ateacher should offer another place
for introduction of somemathematical symbol or notations. The main object of thisstudy
thereforeisto assessthe genesisof selected mathematical notations.
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MATHEMATICAL NOTATIONSAND ITSPURPOSES
Notationsare symbol sdepicting relations; operationsquantitiesetc. Bram (1971) posted
that symbolsdenotevarioussignsand abbreviation used in mathematicstoindicate entities,
relationsor operations. L apedes (1978) defines notation asthe use of symbolsto denote
quantitiesor operations. Thisimpliesthat notationisan abstract mathemeatica symbol used
to represent quantitiesasin numerals, relationsor operations. In this study however, the
mathematical notationsinvolving operationsor relationsarerestricted strictly to those
used in senior secondary curriculum in both General and Further mathematics. Such
operational notationsare+, - X + and that of relational notionsinclude=<, >, F(x)
Notationswereintroduced becausethey helpin expressingideasinamoreconcise
form. It servesasasimple shorthand and asan aid to thought, Boyer (1968); Ball, Catt
and Copper (1978) have argued that devel opment of notations gave the devel opment of
mathematicsaleap forward athough illiterate peopl e often do some s mplereckoning.
M athematic advanced rapidly only when written symbolswereemployed. Thisclueisin
consonancewith what Adewuye (1992) positsthat assoon asmenwere ableto symbolize,
they created abig gap that justified man's conceptual capacity and the apparent absence
of itin other animals. The development of notations (symbols) involved three different
overlapping stages. Stage oneisdescribed asrhetorica stageinwhich problemsandtheir
solutionswere stated inwords. Anillustrative example of thisstate can befoundinthe
Rhind Papyrus(c.a1700BC). The second stage was called syncopated stagein which
smplification wasobtained by using abbreviation for words. Thethird tagearecadledthe
symboalic stageinwhichtheword or their abbreviationsare replaced by symbols(Boyer,
1968; Bell, et al 1978; Adewoye, 1992 and Ezekute and | hezue, 2006).

HISTORICAL DEVELOPMENT OF THE OPERATIONAL SYMBOLS

Addition And Subtraction: Thesymbol “add’ ispart of legswakingtheright toleft (>>)
while that of “subtract” is apart of legs walking the opposite way (<<). The Greek
mathematician indicated addition of termin the appropriate juxtaposition of the symbols
for thetermsand subtraction wasrepresented by asingleletter abbreviation placed before
thetermsto be subtracted. Thisshowsthat, in Greek period, therewasno specia symbol
for the operationsof addition and subtraction. However, during thisperiod, al operational
and relational symbolswerenot in existence (Eves 1964). Nicolas Chuquet positsthat the
four fundamentd operationswereindicated by thewordsand phrases; plus, mois, multipliers
par and partyr par, sometimes addition and subtraction were abbreviated asaP and m.
subsequently, Descartes, Rene 1596-1650 avoided the use of negative quantities, which
hecaled"fdse" though hedid not forbid their usage. Thefirst appearance of additionsign
"+" and subtraction sign (usually denoted by an hyphen “-") wasin Arithmetical book
publishedin 1489 by Johanna Wideman (ca1460) in Bohemia. Thesign"+" wasthen
called"sgnum auditorium to denote excesswhilethesign "-" was Signum subtraction to
denotedeficiency. Hefurther demonstrated that, the plussignisderived from constraction
of ahandwritten abbreviation of thelatinword et meaning add whilethe subtractionsign
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I.e. minussignisposs bly, contracted from the L atin abbreviationimfor minus. Stifle(ca
1487-1567) popul arized the German symbol s+ and - at theexpense of theltalian symbols
p and mnotation (Dedron and Itard, 1973; Bell, et al, Bram, 1971and Eves, 1964).

Multiplication and Divison Notationsor Symbols: Viete Francois (1540-1603) used
“in” for multiplication and fractionlinefor divisonwhile L e bnritz (1664-1786) adopted
and employedthesign"n" for multiplicationand"u" for divisonswhileWilliam Oughtre
(1574-1600) an English mathemati cianintroduced the symbol "x" for multiplication. The
modern symbol for divisonfirst appearedin 1659 in Algebraby Johann Herinrich Rahn
(1622-1676), aSwiss. Sherman (1972) arguesthat the recognized symbol for division
wasfor four hundred years (400 years) used to depict subtraction by German, Dutchand
Swiss. But it wasthe swiss mathematician J. H. Rahn who found two signs- and + for
subtractionand divisons.

TheRelational symbols. <, =and >, ThomasHarriot (1560-1621) wasthefirst to use
thesign*“ <" for lessthan, “>" for greater than, but these symbolswer not immediately
accepted by mathematicswriters. Rene Descartes (1596-1650) introduced the use of the
symbols"x" for equdity in hisbook LaGeometric, while Robert Recorde (1510-1588)
popul arized the use of the present equality sign*“=" in hisbook, the Whetstone of witte.
Viete, Francois(1540-1603) used the abbreviation"ag" from equaisfor equality (Easton,
1966). However, it was only ahundred years|ater that the present sign of equality asit
was, triumphed over riva notationsdueto the adoption of thesign by Newton and L eibnitz.

Variable(unknown Quantities) and their power s. In Diopharitusbook, theArithmetic,
thisisasystematic use of abbreviationsfor powersof numbersand for relationshipsand
operations. An unknown number isrepresented by asymbol resembling the Greek | etter

"s', the square of thisappear as Ay the cubeask, thefourth power called the square-

Squareas and thefifth power or square cubeas Aky and the sixth power or cube-
cube ask’k. Diophanutswrote 2x*+ 3x3+ 4x2+ 5x -6, apolynomial of degree4 asSS(3
x 5Ns4U6) where Sdenotethe” square’, Nisthe"cube’, x the"unknown”, mthe* minus’
and U, the*Unit”. The main difference between the Diophantine syncopation and the
modern agebraic notationisthelack of special symbolsfor operationsand relationsas of
theexponentia notation. Nicole Oreseme (1322 -1383) positsthe use of special notations
for fractional powersin hisAlgorisumusproportium. Thereareexpressionssuch as.

P 1
1 2
Which depicts"oneand onehalf proportion, that is, the cube of the principal squareroot
andformssuchas:

1-P-1
4[R2 [P

Viete Francois (1550 -1603) used a cube for A® and A2 as a quadralus. But William
Oughtred (1574 -1660) used Aqqc for A” meaning A squared cubed. Burgi (1552 -1630)
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showed powers of unknown by placing Roman numeralsover the coefficients. That is
X4+ 3x2- 7x, would bewritten as:

v i
1+3-7
And Stevin (1598 -1620) wrote hisown by:
@ @ O
1+ 3 - 7

Hefurther postulated that, Y2in acirclewould mean squareroot and 3, inacirclewould
depict squareroot of the cube, while Girard John (1590-1633) adopted thecirclenumerical

notation for powers. Christopher Rudoff in 1525 introducesradical sign \/_ for square

root, it a so standsfor radix (root) in Germanword and VVV standsfor cuberoot, VVVV
for fourth root, while Michad stife (1486 -1567) used 1A, 1AA 1AAA for oneunknown,
sguare of an unknown and its cube (Grant, 1978).

Euler and Leibnitz asgreat genesisof Notation Builders: Euler - leonard (1707 -

1783). Boyer (1968 and 1969).posited that Euler wasthe greatest notation buildersof al

timesand hewaswell knownfor

0] Introducing theletter "e" to depict the base of asystem of natural Logarithmsfor
exampleLog eq

@i Exposingtheuseof notation [ astheratio of thecircumferenceof thecircleto
thediameter.

(i) Initiating theuseof "I" toindicate-1 and formulated theformulae+ 1 =0which
could befoundin hisbook entitled: Introductionand Anayssinfinitorum (in 1748).

(iv) Initiating the use of a, b, cfor thesidesof atriangleand A, B, Cfor theangleof a
trianglefacingthesidesa, b, crespectively.

) Euler discovered theformuladrRs = abc, wherer istheradiusof inscribed circle,

(a+bc)

Rtheradiusof thecircumcircleand S =

ABC.

(Vi) Initiating” > " Sgmanotationfor summationand notation f(X) indicatingafunction
of X (Struik, 1967).

According to Boyer (1959 and 1968), L eibnitz, Gottfried Wilhelm (1664 - 1786) was

associ ated with theintroduction of thefollowing:

()] Dot for multiplicationandfor proportion

@i Theequality sgnwaspopularized by Leibnitz alongwith Sir Isaac Newton. This
equdity Sgnwasintroduced by Recordewhile Descartesintroduced” oo " asequality
dgn.

(i) "F"isdmilartoand“=" “foriscongruentto”, areal dueto Lebnitz

(iv) dxand dyfor smalest possibledifferences (differentids) inxand y wasintroduced

the semi-perimeter of triangle
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by Leibnitz. Initially, he had used and hesimply wrote Omn.y (or all

y's) for sumof the ordinate under acurve, but helater used the symbol fy and later
fydy, theintegral sign being an enlarged letter for sum. He further argued that
finding tangent required theuse of "caculusdifferentials'. Finding areasunder a
given curveor quadraturesrequired " calculusintegrals' and from these phrases
wegot thewords"differential calculus’ andintegral caculus.

CONCLUSION

The creation of notationsand their usesin mathemati c has made mathematicsto benot an
international language of science but a so has been employed to solve human, scientific,
technological, social and political problems. |saac Barrow (1630 -1677) owning to the
importance of mathematics, he now described mathematicsas™the foundation of science
and the plentiful fountain of merits to human affairs’. Napoleon argued that, "the
advancement and perfection of mathematicsareintimately connected with the prosperity
of thegtate". Based on these merits associ ated with mathematics, studentsshould bemade
tothink mathematically by devel oping acreative questioning skill inthemwhich canbe
attained by putting acrosssomehistoricd idedl like how mathematica notations/symbols
devel oped and introduced by man in the ages past.
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While a comprehensive list of notation is included in the appendix, that is meant mostly as a reference tool to refresh the reader of what

notation means. This section is to introduce the notation to the reader and explain its usage. This is not meant to be a comprehensive or
rigorous definition of set theory. We will define a minimal amount of set-theoretical objects, so that the concept of mathematical thinking

can be understood. In this book, we will use capital letters for sets and lowercase



