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METAMAGICAL 
THEMAS 

A self-referential column about last 
January's column about self-reference 

by Douglas R. Hofstadter 

As this is the January issue, I thought n. I would follow up on my column 
of last January on self-reference, 

and that is what this column is about. I 
should like, however, to take advantage 
of this opening paragraph to warn those 
readers who are not amused by self-ref­
erential material that they will probably 
want to quit reading before they reach 
the end of this paragraph, or for that 
matter this sentence, in fact this clause, 
even this noun phrase-in short, this. 

Since my column of last January ap­
peared I have received a hefty pile of 
self-referential mail. Tony Durham as­
tutely surmised: "What with the likely 
volume of replies, I should not think you 
are reading this in person. "  John C. 
Waugh's letter yelped: "Help, I'm bur­
ied under an avalanche of readers' re­
sponses!" His letter was rescued and 
now rests in a much reduced pile. Here 
I shall present some of my favorites in 
that collection. 

Before leaving the topic of mail I 
should like to point out that the post­
mark on Ivan Vince's postcard from 
Britain cryptically stated, "Be properly 
addressed. "  Was this an order issued by 
the post office to the postcard itself? If 
it was, then British postcards must be 
more intelligent than American ones; I 
have yet to meet a postcard that could 
read, let alone correct its own address. 
(One postcard that reached me was ad­
dressed to me in care of the magazine 
Omni!) 

I was flattered by a couple of self-un­
dermining compliments. R ichard R ut­
tan wrote, "I j ust can't tell you how 
much I enjoyed your first article,"  and 
John Collins said, "This does not com­
m unicate my delight at January's ·col­
umn." I was also pleased to learn that 
my fame had spread as far as the men's 
room of the Tufts University philoso­
phy department, where Dan Dennett 
found the following scribbled on the 
wall: "This sentence is graffiti-Doug­
las R.  Hofstadter . "  

A popular pastime o f  my correspon­
dents was the search for interesting self­
answering questions. Only a few suc-
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ceeded in "j ootsing" (j umping out of the 
system), which to me is the same as be­
ing truly novel. It  seems that success in 
this limited art form is not easy to come 
by. John Flagg cynically remarked (I 
paraphrase slightly): "Ask a self-an­
swering question, and get a self-ques­
tioning answer. "  One of my favorites 
was given by Henry Taves: "I  fondly 
remember a history exam I encountered 
in boarding school that contained the 
following: 'IV. Write a question suitable 
for a final exam in this course, and then 
answer it.' My response was simply to 
copy that sentence twice. "  I was delight­
ed by this. On reflection, however, I be­
gan to suspect something was slightly 
wrong here. What do you think? 

Richard Showstack contributed two 
droll self-answering questions: "What 
question no verb?" and "What is a ques­
tion that mentions the word 'umbrella' 
for no apparent reason?" Jim Shiley sent 
in a clever entry that I modify slightly 
into "Is this a rhetorical question, or is 
this a rhetorical question?" He also con­
tributed the following: "Take a blank 
sheet of paper and on it write: 'How far 
across the page will this sentence run?' 
Now if some polyglot friend of yours 
points out that the same string of pho­
nemes in Ural-Altaic means 'six inches,' 
send me a free subscription to Scientific 
American. Otherwise, if the inscription 
of a question counts both as the question 
and as a unit of measure, I at least get a 
booby prize. But I think somehow I bent 
the rules. " 

My own solutions to the problem of 
• the self-answering question are 

not so m uch self-answering as self-pro­
voking questions, such as the following 
one: "Why are you asking me that out of 
the blue?" It is obvious that when the 
question is asked out of the blue it  might 
well elicit an identical response, indicat­
ing the hearer's bewilderment. Yes, but 
what prompts this query? 

Philip Cohen relayed the following 
anecdote about a self-answering ques­
tion, from Damon Knight: "Terry Carr, 
an old friend, sent us a riddle on a post-

card, then the answer on another post­
card. Then he sent us another riddle, 
'How do you keep a turkey in suspense?' 
and he never sent the answer. After 
about two weeks we realized that was 
the answer. "  

Several o f  the real masterpieces sent 
in belong to what I call the self-docu­
menting category, of which a simple ex­
ample is Jonathan Post's "This sentence 
contains ten words, e ighteen syllables 
and sixty-four letters." A neat twist is 
supplied by John Atkins in his sentence 
.. 'Has eighteen letters' does." The self­
documenting form can get much more 
convoluted and introspective. An ex­
ample by the wordplay master Howard 
Bergerson was brought to my attention 
by Philip Cohen. It  goes: "In this sen­
tence the word AND occurs twice, the 
word EIGHT occurs twice, the word FOUR 
occurs twice, the word FOURTEEN occurs 
four times, the word IN occurs twice, the 
word OCCURS occurs fourteen times, the 
word SENTENCE occurs twice, the word 
SEVEN occurs twice, the word THE oc­
curs fourteen times, the word THIS oc­
curs twice, the word TIMES occurs sev­
en times, the word TWICE occurs eight 
times and the word WORD occurs four­
teen times." 

That is good, but the gold medal in the 
category is reserved for Lee Sallows, 
who submitted the following tour de 
force: "Only the fool would take trouble 
to verify that his sentence was com­
posed of ten a's, three b's, four c's, four 
d's, forty-six e's, sixteen f's, four g's, thir­
teen h's, fifteen i's, two k's, nine l's, four 
m's, twenty-five n's, twenty-four o's, five 
p's, sixteen r's, forty-one s's, thirty-seven 
t's, ten u's, e ight v's, e ight w's, four x's, 
eleven y's, twenty-seven commas, twen­
ty-three apostrophes, seven hyphens 
and, last but not least, a single !" 

I (perhaps the fool) did take the trou­
ble to verify the entire thing. First, how­
ever, I did make some spot checks. And I 
must say that when the first random spot 
check worked (I think I checked the 
number of g's), it had a strong psycho­
logical effect: all of a sudden the credi­
bility rating of the sentence shot way up 
for me. It  strikes me as weird (and won­
derful) how in certain situations the ver­
ification of a tiny percentage of a theory 
can serve to powerfully strengthen your 
belief in the full theory. Perhaps that is 
the whole point of the sentence! 

The noted logician Raphael Rob­
inson submitted a playful puzzle in 
the self-documenting line. The reader is 
asked to complete the following sen­
tence: "In this sentence the number of 
occurrences of 0 is __ , of 1 is __ , 
of 2 is __ , of 3 is __ , of 4 is __ , 
of 5 is __ , of6 is __ , of 7 is __ , 
of 8 is __ and of 9 is __ ." Each 
blank is to be filled with a numeral of 
one or more digits, written in decimal 
notation. There are exactly two solu­
tions. Readers might also search for two 
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sentences that document each other, or 
even longer loops of that kind. 

C learly the ultimate in self-documen­
tation would be more than a sen­

tence that merely inventoried its parts; it 
would be a sentence that included a rule 
as well, telling all the king's men how to 
put those parts back together again to 
create the full sentence-in short, a self­
reprod ucing sentence . Such a sentence 
is Willard Van Orman Quine'S English 
rendition of K urt Godel's classic meta­
mathematical homage to Epimenides 
the Cretan: 

"yields falsehood when appended to 
its quotation" yields falsehood when 
appended to its quotation. 

Quine's sentence in effect tells the 
reader how to construct a replica of the 
sentence being read, and then (just for 
good measure) adds that the replica (not 
itself, for heaven's sake!) asserts a falsity! 
It  is reminiscent of the famous remark 
made by Epilopsides the Concretan (a 
second cousin of Epimenides') to Flora, 
a beautiful young woman whose ardent 
love he could not return (he was be­
trothed to her twin sister Fauna): "Take 
heart, my dear. I have a suggestion that 
may cheer you up. J ust take one of these 
cells from my arm and clone it. You'll  
wind up with a fellow who looks and 
thinks j ust like me. But do watch out 
for him-he is given to telling beauti­
ful women real whoppers!" 

In the 1940's John von Neumann 
worked hard trying to design a machine 
that could build a replica of itself out of 
raw materials. He came up with a theo­
retical design consisting of hundreds of 
thousands of parts. Seen in hindsight 
and with a considerable degree of ab­
straction, the idea behind von Neu­
mann's self-reproducing machine turns 
out to be pretty similar to the means by 
which DNA replicates itself. And this in 
turn is close to Godel's method of con­
structing a self-referential sentence in a 
mathematical language in which at first 
there seems to be no way of referring to 
the language itself. 

The first every-other-decade Von 
Ne umann Challenge is thus hereby pre­
sented for ambitious readers: Create a 
comprehensible and not unreasonably 
long self-documenting sentence that not 
only lists its parts (at either the word 
level or the letter level) but also tells 
how to put them together so that the 
sentence reconstitutes itself. (Notice, by 
the way, the requirement is that the 
sentence be "not unreasonably long," 
which is different-very different-from 
being "reasonably long. ") The parts list 
(or "seed") should be an inventory of 
words or typographical symbols, more 
or less as in the sentences created by 
Howard Bergerson and Lee Sallows. 
The inventoried symbols should in some 
way be clearly distinguishable from the 
text that refers to them. For instance, 

1 8  

they co uld b e  enclosed i n  q uotation 
marks or printed in another typeface or 
referred to by name. It  is not so impor­
tant what convention is adopted, as long 
as the distinction is sharp. The rest of the 
sentence (the "building rule") should be 
printed normally, since it is to be regard­
ed not as typographical raw material but 
as a set of instructions. This is the use­
mention distinction I discussed last J an­
uary, and to disregard it is a serious con­
ceptual weakness. (It is a flaw in Sallows' 
sentence that slightly tarnishes the gold 
on his medal.) 

The building rule may not refer to 
normally printed material, only to parts 
of the inventory. Hence it is not permit­
ted for the building rule to refer to itself 
in any way! The building rule has to de­
scribe structure explicitly. F urthermore 
(and this is the subtlest and probably the 
most often overlooked aspect of self­
reference), the building rule must spec­
ify which parts are to be printed nor­
mally and which parts in quotes (or 
however the raw materials are being 
indicated). In this respect Bergerson's 
sentence fails. Although to its credit it 
sharply distinguishes between use and 
mention by relying on uppercase for 
the names of inventory items and low­
ercase for item counts and filler words, 
it does not have separate inventories for 
items in uppercase and lowercase. In­
stead it lumps the two together, losing 
a vital distinction. 

In the Von Neumann Challenge extra 
points will be awarded for solutions giv­
en in Basic English, or whose seed is 
entirely at the letter level (as in Sallows' 
sentence). The Quine sentence, although 
it clearly incorporates a seed (the seven­
word phrase in quotation marks) and a 
building rule (that of appending some­
thing to its quotation), is not a legal en­
try because its seed is too far from being 
raw material. 

There is a very good reason, by the 
way, for the seed of Quine's  sentence 

to be so complicated-in fact, for it to be 
identical with the building rule, except 
for the quotation marks. The reason is 
simple to state: You have to build the 
building rule out of raw materials, and 
the more the building rule looks like the 
seed the simpler it will be to build it 
from the seed. To make a full new sen­
tence all you need to do is make two 
copies of the seed, carry out whatever 
simple manipulations will convert one 
copy of the seed into the building rule, 

·and then splice the other copy of the 
seed to the newly minted building rule to 
make up a complete new sentence, fresh 
off the assembly line. 

To make this clearer it will be helpful 
to give a slight variation on Quine'S sen­
tence. Imagine that you recognized only 
lowercase roman letters and that upper­
case letters were alien to you. Then text 
printed in uppercase would be for all 

practical purposes devoid of meaning 
or interest, whereas text in lowercase 
would be full of meaning and interest, 
able to suggest ideas or actions. Now 
suppose someone gave you a conver­
sion table that matched each uppercase 
letter with its lowercase counterpart, so 
that you could "decode" uppercase text. 
Then one day you came across this 
piece of meaningless uppercase text: 

YIELDS A FALSEHOOD WHEN USED AS 
THE SUBJECT OF ITS LOWERCASE VERSION 

On being decoded the text would yield a 
lowercase sentence, or rather, a low­
ercase sentence fragment-a predicate 
without a subject. Suggestive, eh? 

This notion of two parallel alphabets, 
one in which text is inert and meaning­
less and the other in which text is active 
and meaningful, may strike you as yield­
ing no more than a minor variation on 
Quine's sentence, but in fact it is very 
similar to an exceed ingly clever trick 
that nature discovered and has exploited 
in every cell of every living organism. 
Our seed-Our DNA-is an enormous 
book of inert text written in a chemical 
alphabet that has 64 "uppercase" letters 
(codons). Our building rules-Our en­
zymes-are short, pithy slogans of ac­
tive text written in a different chemical 
alphabet that has j ust 20 "lowercase" 
letters (amino acids). There is a map (the 
genetic code) that converts uppercase 
letters into lowercase ones.  Obviously 
some lowercase letters m ust correspond 
to more than one uppercase letter, but 
here that is a detail. It also turns out that 
three characters of the uppercase al­
phabet are not letters but p unctuation 
marks telling where one pithy slogan 
ends and the next one begins, but again 
these are details. Once you know the 
mapping you often will not even re­
member to distinguish between the two 
chemical alphabets: the inert uppercase 
codon alphabet and the active lowercase 
amino acid alphabet.  The main thing is 
that, armed with the genetic code, you 
can read the DNA book (seed) as if 
it were a sequence of enzyme slogans 
(building rules) telling how to write a 
new DNA book and a new set of enzyme 
slogans. It  is a perfect parallel to our 
variation on the Quine sentence, where 
inert, uppercase seed text was converted 
into active, lowercase rule text that told 
how to make a copy of the full Quine 
sentence given its seed. 

A cell's DNA and enzymes act like the 
seed and building rules of Quine's sen­
tence, or the parts list and building rules 
of von Neumann's self-reproducing au­
tomaton, or then again like the seed and 
building rules of computer programs 
that print themselves out. I t  is amazing 
how universal the mechanism of self­
reference is, and for that reason I always 
find it quaint that people who inveigh 
against the supposed silliness of self-ref-
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One nice thing about having your own IBM Personal 
Computer is that it's yours. For your business, your 
project, your department, your class, your family and, 
indeed, for yourself. 

Of course, you might have thought owning a 
computer was too expensive. But now you can relax. 

The IBM Personal Computer starts at less than 
$1,600t for a system that, with the addition of one 
simple device, hooks up to your home TV and uses your 
audio cassette recorder. 

You might also have thought running a computer 
was too difficult. But you can relax again. 

IBM PERSONAL COMPUTER SPECIFICATIONS 
*ADVANCED FEATURES FOR PERSONAL COMPUTERS 

User Memory Display Screen Color/Graphics 
16K· 256K bytes* High-resolution 7ext mode: 
Pennanent Memory (nOh x 35Ov)* 16 colors* 

(ROM) 40K bytes
* 80 characters x 25 lines 256 characters and 

Microprocessor Upper and lower case symbols in ROM* 
High speed, 8088

* Green phosphor Gmpbics mode: 
AuxiUary Memory screen 

* 
4-color resolution: 

2 optional internal Diagnostics 320h x 200v* 

diskette drives, Power-on selftesting
* Black & white resolution: 

5'/.0", 160K bytes Parity checking* 640h x 200v* 
per diskette Languages Simultaneous �hics & 

Keyboard BASIC, P3scal text capability 

83 keys, 6 ft. cord Printer Communications 
attaches to Bidirectional 

* RS-232-C interface 
system unit* 80 characters/second ASynchronous (start/stop) 

10 function keys 
* 12 character styles, up to protocol 

l()'key numeric oad 132 characterslline * Up to 9600 bits 
Tactile feedback '* 9 x 9 character matrix * per second 

The ffiM Personal Computer 

Getting started is easier than you might think, 
because IBM has structured the learning process for you. 
Our literature is in your language, not in "computerese." 
Our software involves you, the system interacts with you as 
if it was made to-and it was. 

That's why you can be running programs in just one 
day. Maybe even writing your own programs in a matter 
of weeks. 

-

For ease of use, flexibility and performance, no 
other personal computer offers as many advanced 
capabilities. (See the box.) 

But what makes the IBM Personal Computer a 
truly useful tool are software programs selected by IBM's 
Personal Computer Software Publishing Department. 
You can have programs in business, professional, word 
processing, computer -language, personal and 
entertainment categories. 

You can see the system and the software in action at 
any ComputerLand® store or Sears Business Systems 
Center. Or try it out at one of our IBM Product Centers. 
The IBM Data Processing Division will serve those 
customers who want to purchase in quantity. 

Your IBM Personal Computer. Once you start 
working with it, you'll discover more than the answers 

and solutions you seek: you'll discover that getting 
there i:s half the fun. Imagine that. = _ 

_ _ _ ® 
- - - ----------_.-

tThis price applies to IBM Product 
Prices may vary at: other Stores. 

�����:;:::��th:e �IB�M�p;er;so�n;al;c;om;puter dealer nearest you, call (800) 447-4700. 
: In Illinois, (800) 322-4400. In Alaska or Hawaii, (800) 447 -0890. 
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erence are the mselves composed of tril ­
lions of self-referential molecules. 

Scott Kim and I discovered a strange 
pair of sente nce s: 

"The following sentence is totally 
identical with this one except that the 
words 'following' and 'preceding' have 
been exchanged, as have the words 'ex­
cept' and 'in' and the phrases 'identical 
with' and 'different from. ' " 

"The preceding sentence is totally dif­
ferent from this one in that the words 
'preceding' and 'following' have been 
exchanged, as have the words 'in' and 
'except' and the phrases 'different from' 
and 'identical with.' " 

At first glance the se sentences are 
reminiscent of a two-step variant on the 
Epimenide s  paradox ("The following 
sentence is true";  "The preced ing sen­
te nce is false"). At second glance, how­
ever, they are seen to say exactly the 
same thing as each other. Don Byrd dis­
agree s  with me; he maintains they say 
totally different things. 

Not surprisingly, several of the sen­
tence s submitted by readers had a para­
doxical flavor. Some were variants on 
Russell's paradox abo ut the barber who 
shave s all those who do not shave them­
selves, or the set of all  sets that do not 
incl ude themselves as elements. For 
instance, Gerald Hull concocted this 
strange sente nce: "This sentence refers 
to every sentence that does not refer to 
itse lf." Is Hull's concoction self-referen­
tial or is it not? In a similar vein M ichael 
Gardner cited a Reed College senior 
the sis whose de dication ran: "This thesis 
is de dicated to all those who did not ded­
icate their theses to themselves." The 
book Model Theory, by C.  C. Chang and 
H. J. Keisler, bears a similar dedication, 
as Charles Brenner pointed out to me. 
He also suggested another variant on 
Russe ll's paradox: Write a computer 
program that prints out a list of all pro­
grams that do not ever print themselves 
out. The question is, of course, will this 
program ever print itself out? 

One of the most 
'
disorienting sen­

tence s came from Robert Boeninger: 
"This sentence does in fact not have the 
property it claims not to have . "  Got 
that? The problem, of course, is to fig ure 
out j ust what property it is that the sen­
te nce claims it lacks. 

The Dutch mathematician Hans 
Freudenthal sent along a paradoxi­

cal anecdote base d on se lf-reference: 
"There is a story by the 18th-century 

German Christian Gellert calle d 'Der 
Bauer und sein Sohn' (The Peasant and 
His Son'). One day during a walk, when 
the son tells a big lie, his father direly 
warns him abo ut the liars' bridge, which 
they are approaching. This bridge al­
ways collapses when a liar walks across 
it. After he aring this frightening warn­
ing, the boy admits his lie and confe sses 
the truth. 

"When I [Fre udenthal] told a lO-year­
old boy this story, he asked me what 
happened when they eventually came to 
the bridge. I replied, 'It collapsed under 
the father, who had lied since in fact 
there is no l iars' bridge. '  (Or did it?)" 

C. W. Smith, writing from London, 
Ont., described a situation reminiscent 
of the Epimenides paradox: 

"D uring the 1960's, standing alone in 
the midst of a weed-strewn field in this 
city there was a weathered sign that 
re ad, '$25 reward for information lead­
ing to the arrest and conviction of any­
one removing this sign . '  For whatever 
it's worth, the sign has long since dis­
appeared.  And so, for that matter, has 

- the field." 
Incidentally, the Epimenides paradox 

should not be confused with the N ix­
onides paradox, first uttered by N ix­
on ides the Cre tin in A.D. 1974: "This 
statement is inoperative." Speaking of 
Epimenides, one of the most elegant 
variations on his paradox is the "Errata" 
section in a hypothe tical book described 
by Beverley Rowe. It looks like this: 

(vi) 

Errata 

Page (vi): For "Errata" 
read "Erratum" 

Closely re lated to the truly paradoxi­
cal sentence s are those that belong to 
what I call the "ne urotic" and "healthy" 
categories. A healthy sentence is one 
that, so to speak, practices what it 
preaches, whereas a ne urotic sentence is 
one that says one thing while doing the 
opposite. Alan Auerbach has given us 
a good example in each category. His 
he althy sentence is "Terse!" His ne urot­
ic sentence is " Proper writing-and 
you've heard this a million times­
avoids exaggeration." Here is a healthy 
sentence from Brad She lton: "Fo urscore 
and seven words ago this sentence 
hadn't started yet."  One of the jootsing­
est of sentences comes from Carl Ben­
der: "The following sentence is written 
in Thailand, on" 

Consider a relate d sentence sent by 
David Stork: "It goes without saying 
that. . .  . "  To which category does it be­
long? Perhaps it is a psychotic sentence . 
Pete M aclean contributed a puzzling 
one: "If the meanings of 'true' and 'false' 
were switche d, then this sentence would 
not be false . "  I still cannot fig ure out 
what it means! Dan Krimm wrote to tell 
me: "I've heard that this sentence is a 
rumor." Linda Simonetti contributed 
the following: "Which is not a complete 
sentence, but merely a subordinate 
clause . "  Do uglas Wolfe offered the fol­
lowing ne urotic rule of thumb: "N ever 
use the imperative, and it is also nev­
er proper to construct a sentence using 
mixed moods." David Moser reminded 

me of a slogan National Lampoon once 
used: "So funny it sells without a slo­
gan!" Perry Weddle wrote, "I'm trying 
to teach my parrot to say, 'I don't un­
derstand a thing I say.' When I say it, 
it's viciously self-referential, but in his 
case?" Stephen Coombs pointed out that 
"a sentence may self-refer in the verb. " 
My mother, Nancy Hofstadter, heard 
Secretary of State Haig describe a warn­
ing message to the R ussians as "a calcu­
lated ambiguity that would be clearly 
understood . "  Yes, sir! 

J im Propp submitted a seq uence of 
sentences that slide from the ne urotical­
ly healthy to the healthily ne urotic: 

"This sentence every third, but it still 
comprehensible . " 

"This wo uld easier understand fewer 
had omitted ."  

"This impossible e.xcept context." 
"4'33" attempt idea." 

The penultimate sentence refers to John 
Cage' s  famous piece of piano music 
consisting of four minutes and 33 sec­
onds of silence . The last sentence m ight 
well be an excerpt from The Wit and 
Wisdom of Spiro T. Agnew, although it is 
too short for one to be sure. Propp also 
sends along the following healthy quo­
tation from David Pre mack in Intelli­
gence in Ape and Man: "By the 'produc­
tivity' of language, I mean the ability 
of lang uage to introd uce new words in 
terms of old ones ."  

The philosopher Howard DeLong 
contributed what might be consid­

ered a ne urotic syllogism: "All invalid 
syllogisms break at least one rule. This 
syllogism breaks at least one rule. 
Therefore this syllogism is an invalid 
syllogism." 

Several readers pointed out phrases 
and jokes that have been making the 
rounds. D.  A. Treissman, for instance, 
reminded me that "nostalgia ain't what 
it used to be . "  Henry Taves mentioned 
the delightful T-shirts adorned with 
statements such as "My folks went to 
Florida and all they brought back for 
me was this lousy T-shirtl" And John 
Fletcher described an episode of the tel­
evision program "Laugh-In" a few years 
ago on which Joanne Worley sang, "I'm 
j ust a girl who can't say 'n . . . ,' 'n . . .  , '  
'no . .  . ' ' '  John Healy wrote, "I used to 
think I was indecisive, but now I'm not 
so sure . "  

I myself have a few contributions to 
this collection. A ne urotic one is "In this 
sentence the concl uding three words 
'were left out. ' " Or is it ne urotic? These 
things confuse me! In any case an entire ­
ly healthy sentence is "This sentence of­
fers its reader(s) various alternatives! 
options that he or she (or they) is (are) 
free to accept and!or reject ."  And then 
there is the inevitable "This sentence is 
ne urotic." The thing is, if it is ne urotic, it 
practices what it preaches, so that it is 
healthy and cannot be ne urotic, but then 
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THE QUESTAR® 7 PHOTOGRAPHS OMEGA CENTAURI 
This remarkable photograph of Omega Centauri was taken at Apache 

Pass, Arizona, by Hubert Entrop. He writes us "The wind blew from the 

west in strong gusts but I located in a low north-south arroyo beside a large 

bush to protect the scope. The atmosphere was miserably rough but in spite 
of it, it's a good Omega Centauri. Imagine what it would be like if we 

could have it straight overhead instead of so low on the horizon. Exposure 1 
hour 30 minutes on Tri-X." 

If you come past Q.uestar these days you will see the newest feature on our 

landscape-the Observa-Dome, which we are now privileged to offer to our 

customers in a variety of sizes. It is equipped with the new Q.uestar Telescope 

Mount which accommodates our �estar 12 and is engineered to support a 
telescope as large as 20 inches. The design of the mount is an adaptation of the 

German equatorial, with special Q.uestar features that contribute to the 
mechanical perfection for which Q.uestar products are noted. Unlike some 

recently introduced mounts, it has a full 3600 continuous following capability, 

with a smoothness of operation that must be experienced to be believed. 
Also at Q.uestar, if you have an interest in surveillance or special tracking 

applications, you will see our patented 40-120 on display. This unique 

instrument establishes prime focus at both 40 and 120 inches (1000 and 3000 

mm.) It resolves 100 lines per millimeter at the lower focal length and at least 

55 lines per millimeter at the upper; one can move in a few seconds between 

the two and since the shift is managed by internal optical change the barrel 

length remains at a constant 30 inches. It weighs only 40 pou,nds. 

In many ways the Q.uestar 40-120 is the most sophisticated of the Q.uestar 

instruments. Its size and weight make it ideal for a variety of uses where the 
observer must be at a great distance from the area or activity under scrutiny, 

while the dual focal length is particularly important for objects in motion. 

Literature on the Q.uestar 40-120 and on the Observa-Dome is available on 

request. • • • 

A convenient accessory for taking deep sky photographs is an auxiliary guiding 

system, the Q.uestar Starguide. It consists of a Tracker and Declination Vernier 
Drive. The Tracker intercepts light from a guide star and delivers it to the 
guiding eyepiece, and the Drive permits corrections on a 10 to 1 ratio over the 

existing, extremely accurate, Q.uestar drive. The eyepiece can be swiveled 3600 

for comfort in guiding and is completely independent of the camera position. 
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if it is not neurotic, it is the opposite of 
what it says it is, so that it has to be 
neurotic. No wonder it is neurotic! 

Speaking of ne urotic sentences, what 
abo ut sentences with identity crises? To 
me these are the most interesting ones of 
all. A typical example is Dan Krimm's 
vaguely apprehensive question, "If I 
stated something else, would it still be 
meT' I thought this could be worded bet­
ter, and so I revised it slightly as follows: 
"If I said something else, would it still 
be me saying itT' I still was not happy, 
and so I wrote one more version: "In an­
other world could I have been a sen­
tence about Humphrey B�gart?" When 
I paused to reflect on what I had done, I 
realized that in reworking Krimm's sen­
tence I had tampered with its identity in 
the very way it feared. The question re­
mained: Were all these variants really 
the same sentence deep down? M y  last 
experiment along these lines was "In an­
other world could this sentence have 
been Dan Krimm's sentence?" 

Clearly some readers were thinking 
along parallel lines, John Atkins asked, 
"Can anyone explain why this would 
still be the same magazine without this 
query, and yet this would not be the 
same query without this word?" And 
Loul McIntosh, who works at a rehabili­
tation center for formerly schizophrenic 
patients, had a question connecting per­
sonal identity with self-referential sen­
tences: "If I were you, who would be 
reading this sentence?" She then added: 
"(N.B. That's what I get for working 
with schizophrenics.)" This brings me to 
Peter M. Brigham, M . D., who in his 
work ran across a case of literary schizo­
phrenia: "You have, of course, j ust be­
gun reading the sentence that you have 
j ust finished reading ."  

Pursuing the slithery snake of self in 
his own way, Uilliam M. Bricken, Jr . ,  

wrote in: "If you think this sentence is  
confusing, then change one pig. " Now, 
anyone can see that this does not make 
any sense at all. Surely what he meant 
was, "If you think this sentence is con­
fusing, then roast one pig"-don't ewe 
agree? By the by, if ewe think "Uilliam" 
is confusing, then roast one ewe. And 
speaking of ewes, what's a nice word 
like "ewe" doing in a foxy paragraph 
like this? 

A while back I heard a radio show 
about pets on which the announcer 
mused, "If a dog had written this broad­
cast, he might have said that people are 
inferior because they don't wag their 
tails." This gave me paws for thought: 
What might this column have been like 
if it had been written by a dog? I cannot 
say for sure, but I have a hunch it would 
have been about chasing squirrels. And 
it might have had a paragraph speculat­
ing about what this column would have 
been like if it had been written by a 
squirrel. 

I think my favorite of all the sent-

© 1981 SCIENTIFIC AMERICAN, INC

This content downloaded from 
��������������66.11.2.178 on Mon, 30 Aug 2021 00:52:07 UTC�������������� 

All use subject to https://about.jstor.org/terms



"Ph,sicist's Fire" 
with the Texas Fireframe ® Grate 

"Amazing amount of heat'; 

AND GARDENS; "Easy to start" TIME; "slow­
burning" NEW YORK TIMES; "No rotation or 
stirring of the logs" SCIENTIFIC AMERICAN; 
"2.6 x more efficient" POPULAR SCIENCE. 
"Easy to maintain" D. J. Ticko, New Fairfield, 
CT. "Does a fantastic job" Frank Stanton NYC . 

For full scientific description, see L. Cranberg, 
Am. Jour. Physics ,  June '8 1 .  Reprints on request. 

Grate Model S-25: 25" front width , 2 1 "  back width , 13" 
deep. Model KS-25: same , heavy-duty, gift-boxed. 
Model U-25: 25 x 2 1 x 1 5 .  Model U- 17 :  1 7 x I 4 x 1 3 .  
Model U-33:  33 x 2 9  x 1 5 .  Copyrighted instructions. 

----5-25 @ $44 . 95 (26 #); ---11-25 @ $44.95 (28 #) 
---11- 1 7  @ $36.95 (20 #); ---11-33 @ $56.95 (35 #) 
�S-25 @$5 1 . 95 (3 1  #); -Reprint (s-a envelope) 
Add 1 0% for shipping in U . S . ;  Enclose check oc 
Visa, MC # Exp. Date __ 

Name 

Address 

City State __ Zip ____ _ 
TEXAS FIREFRAME CO. 

P.O. Box 3435 Austin, Texas 78764 

Galden Camera 
CALCULATORS 

Hewlett Packard 
H P 67 . 
H P 97 . .  
H P  3 1 E  . . . . . . . . . . . . . . . . . .  . .  
H P  37E . . . . . . . . . . . . . . . .  . 
HP 33C . 
H P 34C . 
H P 38C . 
H P 4 1 C  
H P  4 1 CV . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . .  $288.50 
. . . . . . . . . . . . . . .  568.50 

. . . . . . . . . . .  34.50 
. . . . . . . . . .  57.95 

. .  . . . . .  68.50 
. .  1 1 4.50 

. . . 1 1 4.50 
. . . . . .  1 88.50 

Accessories 
H P  l l C  

. . . . . . . . . . . . . . . . . . . .  Call 
. . . . . . . . . . . . . .  Call 

. . . . .  . . . . . . . . .  . . . . . . . .  . . . . . .  . .  . .  99.95 

H P  1 2C . . . . . . . . . . . . . . . . . . . . . .  1 1 4.50 

Texas Instruments 
TI 58C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79.95 
TI 59 . . . . . .  1 68.50 
PC 1 00C . .  . .  . .  1 5 5.00 
Tl M8A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52.50 

Chess Challenger 
Level 7 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78.50 

Level 8 . . . . . . . . . . . . . . . . .  1 04.95 
Level 10 . . . . . .  1 1 9.50 
Voice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229,50 
Bridge . . .  . .  . . .  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . .  229.50 

26 

• ."tA · r------, r,.,.,.. I C e l l  tor low price. I .iiiilm. I o n. N lkon,  M l n o l tl , I 
Prle .. l u bllet to 

O l y m p u  • •  nd . 1 I  

c he ng. w ithout notice I M ajor B rand I 
Speed your ord.r I C . m ... . I 

T O l l  F R E E !  
� - - - - - - .  Call 1 (800) 223-0595 

Or S . n d  pOltlge Ind h l n d l l n g  t o  

GARDE" CAMERA 
345 Se.enth A •• n ue, N . Y . ,  N . Y. 1 0001 

N ew York, At . . ke & H l w . 1 I  C . I I :  
T I l :  (21 2) 868-1 420 'Open Wllk d l Y I  8:3t>-6:00 
OPEN SU N D A Y S  I t>-4 p.m. C l o s ed S.turd.ys 

in-ces was one contributed by Harold 
Cooper, He was inspired by my co unter­
factual self-referential question: "What 
would this sentence be like if 7T were 3?"  
Here is h i s  answer. For m e  i t  exempli­
fies the meaning of the verb "joots. " 

If pi were 3 ,  this sentence 
would look something like this. 

The six-sided D 's represent the fact 
that the ratio of the circumference to the 
diameter of a hexagon is 3. Clearly, in 
Cooper's  mind, if 7T were 3, what con­
cl usion would be more natural than that 
circles would be hexagons! Who could 
ever think otherwise? I was intrigued by 
the fact that as 7T ' S value slipped to 3 not 
only did circles turn into hexagons but 
also the interrogative mood slipped into 
the declarative mood, Remember that 
the question asked how the question it­
self would be in that strange subj unctive 
world. Would it lose its curiosity about 
itself and cease to be a question? I did 
not see why that personality trait of the 
sentence would be affected by the value 
of 7T ,  On the other hand, it seemed obvi­
ous to me that if 7T were 3, the antecedent 
of the conditional should no longer be 
subj unctive. In fact, rather than saying 
"if 7T were 3," it should say "because 7T is 
3" (or something to that effect). P utting 
my thoughts together, then, I came up 
with a slight variation on Cooper's  sen­
tence: "What is this sentence like, 7T be­
ing 3 (as usual)?" 

Several readers were interested in sen­
tences that refer to the language they are 
in (or not in, as the case may be). An 
example is "If you spoke English, you'd 
be in your home language now." J im 
Propp sent in a delightful pair of such 
sentences that need to be read together : 

"Cette phrase se refere a elle-meme, 
mais d' une maniere peu evidente a la 
plupart des Americains ."  

"Plim glorkle pegram ut replat, trull 
gen ris clanter froat veb nup lamerack 
gla smurp Earthlings. " 

If you do not understand the first sen­
tence, j ust get a M artian friend to help 
you decode the second one, That will 
provide hints about the first. [We apolo­
gize for leaving off the proper M artian 
accent marks, but they were not avail­
able in this typeface.]  

Last January I published several sen­
tences created by David Moser and 
mentioned that he had written an entire 
story consisting of self-referential sen­
tences. M any readers were intrigued. I 
decided there could be no better way to 
conclude this column than to print Da­
vid's story in its entirety , Here it is:  

This Is the Title of This Story, 
Which Is Also Found Several Times 

in the Story Itself 

This is the first sentence of this story . 

This is the second sentence. This is the 
title of this story, which is also found 
several times in the story itself. This sen­
tence is questioning the intrinsic value 
of the first two sentences. This sentence 
is to inform you, in case you haven't 
already realized it, that this is a self­
referential story, that is, a story con­
taining sentences that refer to their own 
structure and function, This is a sen­
tence that provides an ending to the 
first paragraph. 

This is the first sentence of a new par­
agraph in a self-referential story. This 
sentence is introd ucing you to the pro­
tagonist of the story, a ybung boy named 
Billy. ThiS" sentence is telling you that 
Billy is blond and blue-eyed and Ameri­
can and 12 years old and strangling his 
mother , This sentence comments on the 
awkward nature of the self-referential 
narrative form while recognizing the 
strange and playful detachment it af­
fords the writer. As if illustrating the 
point made by the last sentence, this sen­
tence reminds us, with no trace of face­
tiousness, that children are a precious 
gift from God and that the world is a 
better place when graced by the unique 
joys and delights they bring to it. 

This sentence describes Billy's moth­
er's eyes bulging and tongue protrud ing 
and makes reference to the unpleasant 
choking and gagging noises she's  mak­
ing. This sentence makes the observa­
tion that these are uncertain and difficult 
times and that relationships, even seem­
ingly deep-rooted and permanent ones, 
do have a tendency to break down. 

Introduces in this paragraph the de­
vice of sentence fragments, A sentence 
fragment. Another. Good device. Will 
be used more later . 

This is actually the last sentence of the 
story but has been placed here by mis­
take. This is the title of this story, which 
is also found several times in the story 
itself. As Gregor Samsa awoke one 
morning from uneasy dreams he found 
himself in his bed transformed into a 
gigantic insect. This sentence informs 
you that the preceding sentence is from 
another story entirely (a much better 
one, it must be noted) and has no place 
at all in this particular narrative. In spite 
of the claims of the preceding sentence, 
this sentence feels compelled to inform 
you that the story you are reading is 
in actuality "The Metamorphosis," by 
Franz Kafka, and that the sentence re­
ferred to by the preceding sentence is the 
on ly sentence that does indeed belong in 
this story . This sentence overrides the 
preceding sentence by informing the 
reader (poor, confused wretch) that this 
piece of literature is actually the Decla­
ration of Independence, but that the au­
thor, in a show of extreme negl igence 
(if not malicious sabotage), has so far 
failed to include even one single sentence 
from that stirring doc ument, although 

. he has condescended to use a small sen­
tence fragment, namely "When in the 
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course of human events," embedded in 
quotation marks near the end of a sen­
tence. Showing a keen awareness of the 
boredom and downright hostil ity of the 
average reader with regard to the point­
less conceptual games indulged in by 
the preceding sentences, this sentence re­
turns us at last to the sl:enario of the 
story by asking the question, "Why is 
Billy strangling his mother?" This sen­
tence attempts to shed some light on the 
question posed by the preced ing sen­
tence but fails. This sentence, however, 
succeeds in that it suggests a possible 
incestuous relationship between Billy 
and his mother and alludes to the con­
comitant Freudian complications any 
astute reader will immediately envision. 
Incest. The unspeakable taboo. The uni­
versal prohibition. Incest. And notice 
the sentence fragments? Good literary 
device. Will be used more later. 

This is the first sentence in a new para­
graph. This is the last sentence in a new 
paragraph. 

This sentence can serve as either the 
beginning of a paragraph or the end, de­
pend ing on its placement. This is the ti­
tle of this story, which is also found sev­
eral times in the story itself. This sen­
tence raises a serious objection to the 
entire class of self-referential sentences 
that merely comment on their own func­
tion or placement within the story (e .g . ,  
the last four sentences), on the grounds 
that they are monotonously predictable, 
unforgivably self-indulgent and merely 
serve to distract the reader from the real 
subject of this story, which at this point 
seems to concern strangulation and in­
cest and who knows what other delight­
ful topics. The purpose of this sentence 
is to point out that the preceding sen­
tence, while not itself a member of the 
class of self-referential sentences it ob­
jects to, nevertheless also serves mere­
ly to distract the reader from the real 
subject of this story, which actually 
concerns Gregor Samsa's inexplicable 
transformation into a gigantic insect (in 
spite of the vociferous counterclaims 
of other well-meaning although misin­
formed sentences). This sentence can 
serve as either the beginning of a par­
agraph or the end, depend ing on its 
placement. 

This is the title of this story, which is 
also found several times in the story it­
self. This is almost the title of this story, 
which is found only once in the story 
itself. This sentence regretfully states 
that up to this point the self-referential 
mode of narrative has had a paralyzing 
effect on the actual progress of the story 
itself, that is, these sentences have been 
so concerned with analyzing themselves 
and their role in the story that they have 
failed by and large to perform their 
function as communicators of events 
and ideas that one hopes coalesce into 
a plot, character development, etc . ,  in 
short, the very raisons d'etre of any re­
spectable, hardworking sentence in the 
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midst of a piece of compelling prose fic­
tion. This sentence in addition points out 
the obvious analogy between the plight 
of these agonizingly self-aware sen­
tences and similarly afflicted human be­
ings, and it points out the analogous par­
alyzing effects wrought by excessive and 
tortured self-examination. 

The purpose of this sentence (which 
can also serve as a paragraph) is to spec­
ulate that if the Declaration of Indepen­
dence had been worded and structured 
as lackadaisically and incoherently as 
this story has been so far, there's no tell­
ing what kind of warped libertine soci­
ety we'd be living in now or to what 
depths of decadence the inhabitants of 
this country might have sunk, even to 
the point of deranged and debased writ­
ers constructing irritatingly cumber­
some and needlessly prolix sentences 
that sometimes possess the questionable 
if not downright undesirable quality of 
referring to themselves and they some­
times even become run-on sentences or 
exhibit other signs of inexcusably slop­
py grammar like unneeded superflu­
ous redundancies that almost certainly 
would have insidious effects on the life­
style and morals of our impressionable 
youth, leading them to commit incest or 
even m urder and maybe tha t 's why Billy 
is strangling his mother, because of sen­
tences just like this one, which have no 
d iscernible goals or perspicuous pur­
pose and j ust end up anywhere, even in 
mid 

Bizarre. A sentence fragment. Anoth­
er fragment. Twelve years old. This is a 
sentence that. Fragmented.  And stran­
gling his mother. Sorry, sorry. Bizarre. 
This. M ore fragments. This is it. Frag­
ments. The title of this story, which. 
Blond. Sorry, sorry. Fragment after 
fragment. Harder. This is a sentence 
that. Fragments. Damn good device. 

The p urpose of this sentence is three­
fold:  ( 1 )  to apologize for the unfortunate 
and inexplicable lapse exhibited by the 
preceding paragraph; (2) to assure you, 
the reader, that it will not happen again; 
and (3) to reiterate the point that these 
are uncertain and difficult times and that 
aspects of language, even seemingly sta­
ble and deeply rooted ones such as syn­
tax and meaning, do break down. This 
sentence adds nothing substantial to the 
sentiments of the preceding sentence 
but merely provides a concluding sen­
tence to this paragraph, which other­
wise might not have one. 

This sentence, in a sudden and coura­
geous burst of altruism, tries to abandon 
the self-referential mode but fails. This 
sentence tries again, but the attempt is 
doomed from the start. 

This sentence, in a last-ditch attempt 
to infuse some iota of story line into this 
paralyzed prose piece, quickly alludes 
to Billy's frantic cover- up attempts, fol­
lowed by a lyrical, touching and beau­
tifully written passage wherein Billy is 
reconciled with his father (thus resolv-

ing the subliminal Freudian conflicts ob­
vious to any astute reader) and a final 
exciting police chase scene d uring which 
Billy is accidentally shot and killed by a 
panicky rookie policeman who is coinci­
dentally also named Billy. This sen­
tence, although basically in complete 
sympathy with the laudable efforts of 
that last action-packed sentence, re­
minds the reader that such allusions to 
a story that doesn't, in fact, yet exist 
are no substitute for the real thing and 
therefore will not get the author (indo­
lent goof-off that he is) off the prover­
bial hook. 

Paragraph. Paragraph. Paragraph. 
Paragraph: Paragraph. Paragraph. Par­
agraph. Paragraph. Paragraph. Par­
agraph. Paragraph. Paragraph. Para­
graph. Paragraph. 

The purpose. Of this paragraph. Is to 
apologize. For its gratuitous use. Of. 
Sentence fragments. Sorry. 

The purpose of this sentence is to 
apologize for the pointless and silly ado­
lescent games indulged in by the preced­
ing two paragraphs, and to express re­
gret on the part of us, the more mature 
sentences, that the entire tone of this sto­
ry is such that it can't seem to communi­
cate a simple, albeit somewhat sordid, 
scenario. 

This sentence wishes to apologize for 
all the needless apologies found in this 
story (this one included), which, al­
though placed here ostensibly for the 
benefit of the more vexed readers, mere­
ly delay in a maddeningly recursive way 
the continuation of the by now nearly 
forgotten story line. 

This sentence is b ursting at the punc­
tuation marks with news of the dire im­
port of self-reference as applied to sen­
tences, a practice that could prove to be 
a veritable Pandora's box of potential 
havoc, for if a sentence can refer or al­
lude to itself, why not a lowly subordi­
nate clause, perhaps this very clause? Or 
this sentence fragment? Or three words? 
Two words? One? 

Perhaps it is appropriate that this sen­
tence gently and with no trace of con­
descension reminds us that these are in­
deed very difficult and uncertain times 
and that in general people j ust aren't 
nice enough to each other, and that per­
haps we, whether sentient human be ings 
or sentient sentences, should j ust try 
harder. I mean, there is such a thing as 
free will, there has to be, and this sen­
tence is proof of it! Neither this sentence 
nor you, the reader, is completely help­
less in the face of all the pitiless forces at 
work in the universe . We should stand 
our ground, face facts, take Mother Na­
ture by the throat and j ust try harder. By 
the throat. Harder. Harder, harder. 

Sorry. 
This is the last sentence of the story. 

This is the last sentence of the story. 
This is the last sentence of the story. 
This is. 

Sorry. 
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