








Halmos begins his PREFACE with a curiously formed sentence:

Every mathematician agrees that every mathematician must know some
get theory; the disagreement begins in trying to decide how much is some.
Now, in this simple sentence, Halmos has placed a paradox, or at
least a productively complicated idea, that we will return to—if every
mathematician agrees that every mathematician must know, then every
mathematician agrees (ALSO and AT THE SAME TIME) that he/she
must know some Set Theory. This idea of self-reference and self-inclusion
is at the center of the mathematics of NAIVE SET THEORY, which I will
try to describe now.

Set Theory is the study of individual things (numbers, ideas, objects)
and how these are collected into sets of things, sets of sets of things,
sets of sets of sets of things and so forth. Halmos begins by laying out a
few fundamental ideas necessary for working with sets. He begins with
EXTENSION, which determines how additional members may be included
within any particular set. He describes

If A and B are sets and if every element of A is an element of B, we say
that A is a subset of B, or B includes A, and we write

ACB

f .r.}._l.l'S‘m‘
BYA.

(You'll notice the additional symbols that this introduces here.) Halmos
continues to describe SPECIFICATION, or how any item is said to be
belonging to a set. So,

or

and it can be written

A LARGER BREATH. D ASKS THE AUDIENCE IF THEY ARE INDEED FOLLOWING ALL
OF THIS. THEN, CONTINUING:

Set theoretical notation is again added here. These simple principles can
be followed to their logical end, to build towers of set theoretical logic
and corresponding symbology, such as

It is important however, that this logic is
ALWAYS built incrementally, from simple assertions to more complex
arrangements. This NATVE approach to set theory is in contrast to
the AXIOMATIC Set Theory which proceeds from defining rules in a
top-down fashion to generate consequent results. A NAIVE Set Theory
assumes always an incomplete accounting of all sets and therefore
works its way out of the logical twister that stymied Bertrand Russell:
GIVEN a set whose members are defined as all those members that are
not members of that set, THEN is that set a member of itself? The NAIVE
SET THEORY that Halmos describes in this book finds a way out by
acknowledging, even embracing, the idea that THE SET OF ALL SETS
IS ALWAYS, ITSELF, INCOMPLETE.
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Halmos then gracefully ends his preface with a sugdestion which
follows logically from his previous arguments: In
other words, general set theory is pretty trivial stuff really, but, if you
want to be a mathematician, you need some, and here it is; read it, absorb
it, and forget it.

P.R. H.

Maybe a less abstract way to understand what Halmos is saying
would be through analogy. So, let’s take grapes: ONE GRAPE © can be
reasonably thought of as a MEMBER. And, it belongs to the SET,

A BUNCH OF GRAPES

A BUNCH OF A BUNCH OF GRAPES and so on and so on.

At Gavin Brown’s Enterprise gallery in Greenwich Village in New
York, I've admired for a while the painted statement that wraps round the
fagade of the corner building. It says

the whole world + the work = the whole world

It is Work Number 300 by Martin Creed and implies a worldview in
the form of a simple mathematical equation that seems to embed the
logic of NAIVE SET THEORY. Underlying this simple sentence is again
simple Set Theory. The set of the WHOLE WORLD contains everything
in the whole world and the WORK is a thing in the WHOLE WORLD,
so then the WHOLE WORLD must necessarily completely contain

the WORK. Adding the WORK back to the WHOLE WORLD leaves you
again with only the WHOLE WORLD. This idea of art making echoes
the ideas of James, Godel and Halmos. The WORK is PRODUCED ONLY
BY PRACTICE and IS ONLY ADDED to the WHOLE WORLD which,
although it contains every thing in the WHOLE WORLD, is also, by
definition incomplete. VERY lovely.

o

This is a photograph by Jason Fulford AT # Which
Stuart commissioned about a year ago or so. It’s an album cover from an
obscure German popstar Ulrich Roski, made sometime in the 1970s.

YirichRosky

Bt sty rveis schbe ciseter Ksrporiau

And this is a photograph ! * Jason sent me a few



weeks ago that he made while cleaning out his files. I'm not sure if you
can see this clearly, but on top of the original album cover is the Polaroid
proof that Jason made for that final image. I suppose, or I hope anyway,
that it is clear at this point in my talk why this might be interesting.
Certainly, the recursive containers of Ulrich Roski’s are interesting.
But what is even more compelling to me is the way that this photograph
immediately reveals a specific process of it’s own construction that
can ONLY HAPPEN FORWARD IN TIME—the original image, then the
collaged cover image, then the Polaroid proof and finally this collapsed
composite photograph. Time moves in one direction and this final result
is ONLY PRODUCED BY PRACTICE.

Now, to translate Halmos’ logic into a simple, graphic form we could

draw this rectangle . Remember this is also the typographical
mark, the “Halmos”, used to mark the end of a proof. However, as Godel
(and William James) proved conclusively, every proof ALWAYS relies on
an assumption outside of itself. This symbol could also reasonably

L]

stand for a set. So, we could draw a series of boxes like this to
describe a subset of the first set, and a subset of the subset of the set, and
so on. Likewise, we could draw a series of expanding boxes around our
original to represent the sets (proofs, truths) that surround and embed

our original like this . Adain, this idea that one proof,
one truth, one set of truths necessarily contains a multitude of other
(proofs, truths, sets of truths) returns on pages 6 and 7 of NAIVE SET
THEORY. My copy has been heavily, even manically, noted by the original
reader. By way of concluding one of his arguments, Halmos admits that

The set A in this argument was ﬂ{lite arbitrary. We

have proved, in other words, that
nothing contains everything,

But along with Halmos’ argument, a second text runs parallel. And it is
all marked clearly with readers’ notes and even times indicating when
the notes were made. As we read back through these pages, not only can
we put back together Halmos’ argument, but also reassemble the original
reader’s progressive comprehension of the argument. So for example, at
7:16 PM on September 14, 1983, noting the paragraph that appears above,

the reader writes
et
Y
\x';";i mkh
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And follows up with (at 9:52 PM), a question before

realizing (10 minutes later) that we can "¢ =" Finally,
by 10:10 PM, the reader has realized the elegance of Halmos’ argument

1N / . .
and notes, congratulatorily ¥'" cute ! Halmos follows his assertion
“nothing contains everything” with

or, more spectacularly,

there is no universe.

And we get to watch as
the reader comes to grips with that assertion

{5100 Mpea i Jim ant ;‘:Zi..-:/ﬂ' ){‘ The
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Finally, to say what’s already concrete in the writing, reading and noting
“Universe” here is used in the sense of “universe of discourse,” meaning,

in any particular discussion, a set that contains all the objects that enber }r
into that discussion. “/- -/~ 2 > AV Sk e 1:

A SLIGHT PAUSE WHILE PREPARING FOR THE CONCLUSION:

Now the talk here this evening, and the printed article when it appears
(in a month or so) on the pages of DOT DOT DOT 17, is titled

Undergraduaie Texts in Mathematics
Paul R. Halmos
Naive Set Theory

Undergadug Tatoh Matmstcs
Paul R. Halmos
Naive Set Theory

Springer-Verlag New York - Heidelberg - Beriin

NAIVE SET THEORY . As Stuart mentioned,
we've already published an article with the same name by Anthony
Huberman in a previous issue, DOT DOT DOT 15. This is not an
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accident. Anthony’s article fundamentally deals with the relationship
between the amount of information provided about a work of art and
the corresponding curiosity that results. He argues that too much
information limits the potential power of an artwork and he lays out a
number of strategies for stopping the flow of information. I suppose that
his thesis is, roughly, that complete understanding kills any curiosity
and produces a dead end. But instead, the ongoing process of attempting
to understand (though never really understanding completely) is
ABSOLUTELY PRODUCTIVE. The relentless attempt to understand is
what keeps a practice moving forward. (I'm pretty certain that William,
Kurt and Paul would agree with Anthony.) So then, this article both
swallows and frames the original article with the same title, providing
both a container and a retroactive context for the original.

In what seems like an unavoidable ending, we now return to the Man,
the Squirrel and the Tree that they continue to circle and circle around,
stuck in an infinite loop with no absolute answer to their metaphysical

question forthcoming . But while they continue
to go ‘round and ‘round, I'd like to come back to something that I said
earlier we would come back to. You'll remember that William James
quotes Soren Kierkegaard as saying

We live forwards,
but we understand backwards.

Well then, THIS IS TO LIVING. [

AN AWKWARD SILENCE HANGS FOR APPROX. 15 SECONDS, THEN APPLAUSE.
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