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Silliness: Gödel-Numbering Drawdowns

The subject of this article is pure silliness.
It has no practical use. Be warned.

The idea is to find a way to assign a unique
number to every drawdown. Whether or not it
might be useful to be able to identify every
drawdown numerically, the method used here,
as you’ll see, is nonsense in the extreme. It’s
just an exercise in a little funky mathematics.

The idea is based on prime numbers (those
numbers that have no divisors but 1 and them-
selves). The first few prime numbers are 2 (the
only even prime), 3, 5, 7, 11, … .

The fundamental theorem of arithmetic
states that every positive integer has a unique
representation as a product of primes raised to
powers:

2a × 3b × 5c × 7d × …
where a, b, c, d, … are nonnegative integers.
Since these integers apply to successive primes,
they alone are enough to characterize a num-
ber. Of course, we can stop when all subse-
quent exponents are 0.

For example, here are a few integers and
their representations as powers of primes:

36 = 2 × 2 × 3 × 3 = 22 × 32

10000 = 2 × 2 × 2 × 2 × 5 × 5 × 5 × 5 =
     24 × 30 × 54

11011 = 7 × 11 × 11 × 13 =
     20 × 30 × 50 × 71 × 112 × 131

Expressed as just sequences of exponents, these
numbers are:

36 = {2, 3}
10000 = {4, 0, 4}
11011 = {0, 0, 0, 1, 2, 1}

Conversely, if we have a sequence of ex-
ponents, we can compute the corresponding
number, as in

{1, 2, 0, 1, 4} = 21 × 32 × 50 × 71 × 114 =
     1844766

To get the exponents back from the num-
ber, all that’s necessary is to factor the number.

This can be done by dividing by successive
primes. The number of times a prime divides
the number evenly is the desired exponent.

What does this have to do with draw-
downs?

A drawdown can be represented as an
array of ones and zeros — ones for black cells,
zeros for white cells (say). Thus the drawdown
in Figure 1 can be represented by the array in
Figure 2.

Figure 1. A Drawdown

0100000010
1110110111
0101001010
0010110100
0101001010
1110110111
0100000010

Figure 2. A Drawdown Array

Okay, now what? If we string the rows of
the array together, one after the other, we get
a result that looks like this:

      010000001011101101110101001010001011
          0100010100101011101101110100000010

We can interpret this number as a se-
quence of exponents for the product of primes
(each exponent being either a 0 or a 1):

      {0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 1, 0, 1, 1, …}

Multiplying out the primes raised to these
powers, the result is:

      12808384921078339426932349877132270
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Gödel and
Undecidability

Kurt Gödel
shook the founda-
tions of math-
ematics by prov-
ing that certain
m a t h e m a t i c a l
propositions can-
not be proven to
be true or false.

Put in an in-
formal way, Gödel’s incompleteness theo-
rem states that all consistent axiomatic for-
mulations of arithmetic include undecid-
able propositions [1].

The method Gödel used relied on a
system by which every mathematical propo-
sition was represented by a distinct num-
ber. Such numbers are called Gödel num-
bers. For example, the proposition (∃x)(x =
sy), which means “there exists an x such
that x is the immediate successor of y” is
encoded as

   28 × 34 × 513 × 79 × 118 × 1313 × 175 × 197 × 2316 × 299

where the exponents correspond to the sym-
bols in the proposition [1].

Needless to say, this is a very large number:
   74880654697373651627226805069425599081
   28930612274430799531084603348039652271
   735661562500000000

For more information about Gödel’s
work and its ramifications, see Reference 2.
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          426613067161275932386437876130503

A big number, indeed.
But there’s a problem: We need to include,

somehow, the dimensions of the drawdown
— its width (number of columns) and its height
(number of rows). For Figure 1, the width is 10
and the height is 7.

We’ll put these numbers at the beginning
of the exponent sequence as the powers of 2
and 3, shifting the exponents for the array two
places, so that they start with the power of 5
instead of the power of 2:

      {10, 7, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 1, 1, 0, …}

Multiplying this out, we get

      286842243301358882065418743616391940
          3315484455087151526823898633974790
          2464

This number is, of course, 210 × 38 = 2239488
times larger than the result without the dimen-
sions included. A big price to pay for a couple
of small numbers.

Well, we told you this article was silly.
Why do we call this Gödel numbering?

It’s because the mathematician Kurt Gödel
used this kind of technique to prove one of the
most remarkable and unexpected mathemati-
cal results of all time. See the side-bar.

If you’ve thought about what we did,
you’ve probably noted there are much simpler
ways to assign unique numbers to patterns.
For example, when we strung the rows of the
array together, we got a result that could be
interpreted as a number in the base 2. Con-
verted to base 10, the result is:

298524842032431553794

This is a much smaller number than the
Gödel number, although the method isn’t
nearly as esoteric. This method doesn’t in-
clude the dimensions, however. Can you fig-
ure out a way to do this?

Kurt Gödel 1906 - 1978


