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The Two Meanings of Seijo (&%)
KIFEE

I will never forget the time we were criticized by one of the top managers of a company we had
ordered a prototype of a refrigerant tank from. The reason was a note we had made on the blueprints
we had sent the maker, which said that the inside of the tank “be clean,” or “seijo” in Japanese.
“Do you guys even know the meaning of seijo?” he asked us sharply. In traditional Japanese
mathematical notation based on the Chinese system that uses Chinese characters rather than
numerals to signify the fractions from 1/10", 1/100", 1/1000" and downward, the 21* and last in
the order of diminishing fraction is represented by the characters sejo G{4t). In other words, seijo
is the equivalent of 1 10*'. Unaware of this fact, we had simply used the word sejjo in its common,
non-mathematical meaning of clean, or free of dirt. That is what had annoyed the maker's manager
so much. “Writing seijo on the blueprint is the same as saying that you want dimensions with a
margin of error of virtually zero,” he complained. Of course, by writing sejjo we had only intended to
ask the inside of the tank be cleaned of any metal shavings or the like. However, having learned the
mathematical meaning of the word, we realized that it had not been a good choice of expressions.

Although in our work we would never do anything as outrageous as demanding a margin of error
in the range of 21 digits below the decimal point, there are times when we needlessly use notations
that imply an unreasonably low margin of error or dimensional tolerance and demand levels of
precision that are virtually impossible in the real world of manufacturing. And, in fact, the loss and
waste resulting from these unreasonable demands is quite large. The end result is an immediate
rise in cost. This is why we have to be more aware of the actual meaning and consequences of the
numbers we use. We have to think of numbers as living quantities and use them with the care they
deserve.

Returning to the original story about that prototype tank we ordered, if it is a one-liter tank that
means that the air inside it contains approximately 2.5 10?* molecules of nitrogen and oxygen,
etc. If our original note on the blueprints saying the inside of the tank “be sejjo” were taken in its
mathematical implication of a margin of error, that would mean a debris tolerance on the level of 25
molecules of its air content. And it just happens that that is about the level of precision possible in
the world of science today.

Now, consider this proposition. Of course it is purely hypothetical, so it can be taken with a grain
of salt. It can be said that the folding a sheet of newspaper 100 times would theoretically produce a

thickness that would exceed the breadth of our galaxy. If a sheet of newspaper has a thickness of 0.1
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mm and folding it once produced a thickness of 0.2 mm and folding it twice produced a thickness
of 0.4 mm, then doubling that thickness 100 times would equal a distance that extends out of our
galaxy. It is indeed true mathematically that 0.1 mm X 2'° = 1X10?*° m >> 1x10'"° m (diameter
of our galaxy: 100,000 light years). This would be the calculation for the hypothetical height 100
folds would produce, but what would the width become in the process of that folding? If we say that
a sheet of newspaper is approximately one meter square, the calculation for the width would be 1 X
10 m. In other words, while the 100 folds produced a theoretical height that would extend outside
the galaxy, the width of that sheet of newspaper would be reduced to a size much smaller than that
of an atom (approx. 1 X 10"° m). Since even a quark is 1 X107 to 1X 10'® m, the theoretical width
of 110 m is impossibly small in the present world of science.

In mathematics there are no limits to the size or smallness of numbers, but in the present world
of science to limit of length is believed to be the breath of the universe (13.8 billion light years),
while the limit of smallness is the length of a quark (1.6 X 10 m). In the world of science there are
physical limits to size.

Doesn't this mean that when dealing with things or situations, we need to avoid pursuing the
ultimate or the infinite? Doesn't it mean that we need to avoid setting goals that are meaningless or
impossible?

While it would be nice if we could live a life of the kind of clean and faultless purity implied by
the ancient Chinese concept of sejjo, at least we should try to avoid being so innocent that we are

unaware of the consequences of the demands we make.
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