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Fig. 16. Basalt vase from 7,000 B.C. with the hicroglyphic inscription “frac-
tion c:n._:__.n. The inscription shows that the pre-dynastic Nilotic culture
_wc.za...z,:,ﬁ_ hicroglyphics, mathematical notation, and, with the jar itself
liquid volume measure. (Photo: Petric) '

One of the Egy ptians’ most intriguing arithmetic operations wis their tech-
nique of multiplying by doubling, me wioned above. As Gillings describes
the Egyptian, in multiplying two numbers, would make one the ::;:_v:n_“
and the other the multiplicand. The multiplicand would be doubled repeat-
cdly until the intermediate multipliers added up 1o the original; the continu-
ally doubled multiplicand then “arrived™ at the correct total. The example
below illustrates the method; § is the multiplicr (left sidey and 17 is the mul-

tiplicand (right side):

_‘\ 17/ Onthe kett hand (multiplien) side. Land -+ are marked because they
2 34 add up to 5: the numbers opposite to them. 17 and 08, respectively
4/ 68/ are then added w give the correct answer of 85, '

5 85

l'o tuke another example we might multiply 15 (multiplicr) and 9 (multiph-
cand);

1/ G/ On the el side, ol the numbers are marked because. together
0 18/ they add up to 15, the ormanal mualtiplicr, ot the night hand num-
a/ 37 Dees, opposite the marked mambers on the lettare added to pive
8/ ~r the correct ansswer of 13S
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Fig. 17. pre-dynastic by lance-beam made of limestone (Petric).

As Gillings says,

These additions were made easier for the scribe by virtue of special property of
qes 1. 204, 8,10, 32 forany integer can be uniquely expressed as the
~We do not know whether or not the scribes were
just as do the designers of a

1 sobering thought !

the
st of some of its werms.
explicity aware of this but they certainly used it
modern clectronic computer, and this is surcly a somewha
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It is worth digressing here to note that this reliance on the 20 seri
be shown to lave wider implications that take us to the outer limits of con-
temporary science. We can appreciate these implications better by ¢xamin-
ing some of the principles that have emerged from Chaos theory, a domain
of science that seems 10 blend all disciplines.'? The roots of Chaos theory
go back to the work of Edward Lorenz, o meteorologist at the Mas sachusetts
institute of Technology (M1 T.) who, in 1961, was attempting to mathemati
cally model long-range w ather forecasting in nonlinear cquations. Using
computer progeam that allowed him to iterae” the equation agiin and agait
for a particular w -ather system, he found, almost by accident, that very sl
differences in inputs resulted in very large differences in forecasts, once th
cuition wias iterated heyond acer
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in tme. For Lorenz, thi

O L p 1Y

e wilt call ithe seoes 1 ARN6,32 the 2
represent prosers ol LA | St o 2t =R and seon

VOThe toblowing discassion ot € Itos will dease primanby from lanes Glewk s Chaos
Yok Pongan Books, 1987y a0 fear o ::__.2‘.:._7.:. Lavtinin ~ freatment ot the subjedt

st el the numbers m the sere

senes e




