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More about “Directed Numbers”

In response to McClelland’s (1994) and Wong’s (1996) comments on “directed

number” (see EduMath, 2, p. 55), [ like to supplement the following:

I. The use of the term “signed number” is apparently correct since there is indeed a
sign before the number. Besides, it also points to the algebraic notion of
completing a commutative ring in which we have, for every element, an additive
inverse (called the ‘negative’ of that element).

2. The use of the term “directed number” is even more forward looking, though
maybe less obvious, because the real numbers (or a bit more sophisticated, the
rational numbers) so formed by adding ‘negatives’ constitute a one-dimensional
vector space, an algebraic structure in which we can talk about directions! That
comes the word ‘directed.”  Of course, in this one-dimeusional vector space, there
are two different directions only.

The study of the words invoked in mathematics quite often reveals meanings beyond

surface interpretations and should not be taken light-heartedly. It helps leamcrs to

categorize concepts, build up links between them, fit them into a grand structure at a

more macroscopic level, and hence open the way to further learning.

Fuag Chun Ip
Hong Kong Institute of Education

A Visual Proof for 12 +2°+ .. +n’= in(n+ D(@n+ i ) on the Backcover

Editor’s Note: In selecting a diagram for the backcover of this issue, the editor came
across a visual proof for the sum of squares formula which may not be familiar to many
mathematics teachers. And it was later found that this proof was cited as due to our
teacher and friend, Prof, Siu Man-Keung of the University of Hong Kong. When the
editor wrote him to ask for permission to use this diagram , a history of it was revealed.

Here it is.

Subject: Re: A visual proof by you for EduMath3 backcover
Date; Wed, 3 Dec 1996 15:27:52 GMT+8
Dear KM,

You suggest to use a picture in one of my papers for the backcover of EduMath
and ask if 1 agree. Of course I would not mind. It feels so good to see one's work
shown. In fact that picture is uot entirely my own invention. It has a rather long
story. The first time [ drew it was when I published a paper with that as a diagram:

M.K. SIU, Pyramid, pile, and sum of squares, Historia Mathematica, 8 (1981),

61-66,
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.....

with the idea taken from a paper by XU Chun-fang (documented in my 1981 paper):

XU Chun-fang, From Chu Tong to Xi Ji and Si Yu Dou series (in Chinese),

Shuxue Tongbao, 2 (1965), 45-49.

Xu surmised that YANG Hui did just that to discover the formula in his book
"Chengchu Tongbian Suanbao” of 1274.

In a later volume of Historia Mathematica (vol. 13 (1986)) the Russian histotian of
mathematics A.P. Youschkevitch added a comment on my paper, saying that the re:
construction appeared in a 1937 Russian translation (by S.Ya. Lourie) of the book
"Vorlesungen ueber Geschiclite der antiken mathematischen Wissenschaften, Vol I" by
O. Neugebauer (1934), and noted that the explanation by Neugebauer is not as simple.

All these happened over a decade ago. Then, just last week I received a copy of
the translated "A History of Chinese Mathematics" by J.-C. Martzloff which just came
out of press (Springer-Verlag, 1997) with the origival edition in French published in
1987. On p.303 I see that picture again! According to Martzloff, this explanation
appeared in "Shuxue Yao" (Key to Mathematics) written by DU Zhigeng in 1681. 1
have not yet checked the original edition of the book, so I do not know whether the
picture is really there in the 17th century book or not.

In 1984 1 offered that picture as a response to the call of the editor for "proofs
without words" for fill-in in the Mathematics Magazine. It was published in vol. 37
(1984), p.92. It was later collected into the book "Proofs Without Words” by R.B.
Melsen (Mathematical Association of America, 1993).
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