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25 January 1977

Redad, Slonns 5 Adams House, Hoathly Hill
Mathematics Research Center West Hoathly, Sussex

Bell Tel?phone Lab's, Inc. England
Murray Hill, N,J. 07971

Dear Mr, Sloane,

After eyeing your book (H, of I.5,) for many months on the
shelf of Foyle's Bookstore in London and watching the price creep
up (as on everything else) I finally broke down my sales-resistance
and bought a copy. Take heart — I have not regretted it!

I do have a few queries, however, regarding some statements
in the third chapter. Probably many people have already written +eo
you about two mis-prints, but in case they haven't: p. 18, the Ca-
talan Sequence, is of course 577 not 557; and on p. 20, the "pan-
cake" sequence is L19 not L91l,

Regarding the latter, I can not for the life of me see what
the given sequence (1i19) has to do with pancake slicing! But I can
see that the given sequence is definitely not in agreement with
(n+2)(n+3)/6, but rather with either (n+2)(n°+n+6)/6 if one begins
n = 0,1,2,,.., or else with (n+1)(n®-n+6)/6 if one begins n = 1,2,3,...
(I refer to the formula given on p. 20, line 3.)

I cannot see what is meant by the cryptic definition of seq.
1181 (p. 20, 1lst line), either, but for that I assume I must go to
the literature indicated (alas — I have no library at my disposal).

I once tackled a problem that sounds related to the descrip-
tion of seq, 1181, namely the following: Let n straight lines be
arranged in the plane so that no more than 2 cross at any point (i.e,
so as to form a simple 2-arrangement in the projective plane). How
many polygonal regions do they bound? This is given easily by seq,
391, as described on the bottom of p, 19; it is interesting that the
same quantitative total is reached no matter how the lines are ar-
ranged. Counting the qualitative total is harder: in how many dis-
tinct ways can the n lines be arranged (counting two arrangements
as the same iff they have the same no., of p'gons of each kind and
the p'gons of one can be further matched 1-1 with the p'gons of
the other so that neighboring p'gons, also, are of the same kind)

— there exist arrangements having same nos. of all kinds of components
but differently arranged, neighboringly,) For from 1 to 5 lines there
is essentially only 1 arrangement, the ofe you show on p. 20, letting
the circles grow to become the respective lines at infinity. For

6 lines there are suddenly I different possibilities (1 you've shown,
2 you haven't with axial syrmetry, and 1 more corresp, to the icosi-
dodecahedron net), for 7 lines 11 possibilities, and when I last heard
(2 yrs. ago, Branko Griinbaum) the count for 8 lines was still uncer-
tain, Now 1,1:,11,? could be any seq, from 1377 to 1390, if it's in
your list at all (probably 2 more entries would decide that),

What fascinated me was an empirical result I have checked u~
sing about 100 lines, drawn by myself and about 100 students over the
years as a geometry teacher: Draw "lots" of lines, willy-nilly on your
paper, framed by L in a rectangle around the border to provide a neat
finish but otherwise avoiding parallels and aiming to have the draw-
ing look as though a handful of chopsticks had been just dropped ran-
domly (no more than 2 crossing at any corner), Count the no., of 3~y h~,
5=y, etc, sided p'gons and work out the percentages of their distribu-~



tions. I thought of doing this originally as a lead-in, pedagogi-=-
cally, toward studying the regular and semi-regular mosaics in the
plane, of which there are 10, which may be grouped as L in which
three meet per corner, 3 in which four meet, 2 in which five meet,
and 1 in which six meet, neatly h,3,2,1.*'To my great surprise, if
one lumps the rare occasional 7- or larger-sided p'gons together 3
with the 6's, then one finds approx. L10% six- or more-sided, 307
five-sided, 20} four-sided, and 10% three-sided, again L,3,2,1!

The variations areil’: or less, based on the experience cited, but

I have not yet devised a rigorous way of even defining, much less
carrying out, what I mean by '""random" 2-arrangements of n lines, and
taking the limit as n goes to infinity. But I have done very many
drawings with very many lines, and the results are always the same.
I mentioned the problem once orally to Paul Erdds, who expressed mild
interest, but also was unable to suggest a way to tackle it theore-
tically. I would not expect any direct correlation, as the former
li,3,2,1 sequence is qualitative in nature (different ways to pack
p'gons, so-many at a corner) whereas the latter lL,3,2,1 sequence is
guantitative (what per cent of the meshes cought in the line-weaving
are so-many sided?). Nevertheless, h,3,2,1 is such an archetypal
sequence that its "cosmic™" emergence out of such 'chaos" (order out
of disorder) is tantalizing,

But that's enough time spent on that subject!

The suggested error-corrections are offered for the (hopeful)
event that your book enjoys a 2nd revised printing. In the meanwhile
I would appreciate being placed on your up-date list to receive any
mailings you may put out,

The material on pancake (proj. plane) cutting I leave up to
you to enjoy yourself or pass on to whomever you think might enjoy
it, or chuck in the circular file, ’

Please give my greetings to Bruce Bogert, if you see and know
him, We used to play bassoon together many years ago when I was still
in high school in Summit. I've been through Obherlin Conservatory
(in music history) and the Univ, of Washington (in mathematics) now.

And in the very unlikely event that you could suggest any
job openings for a combinatorialist (with FORTRAN experience) like
myselﬁ%%%ﬂFQ&i}abs, I'd appreciate hearing about it, I wrote a
year agoAaﬁa Sent a curriculum vitae, Four months later I received
an answer requesting a curriculum vitae, and that I please fill out
the enclosed questionnaire — there was no enclosed questionnaire,

Both my Dad (Edgar = '"Ebbie") and uncle (Frank Hardy) as well
as step-uncle (Clyde Keith) and many other friends have been ILab
men, so I've always felt it to be sort of the origin of my mental
map, although I've described a rather wide arc away from it before

S coming back closer to it again,
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Bell Laboratories

600 Mountain Avenue
Murray Hill, New Jersey 07974
Phone (201) 582-3000

~February 8, 1977

Dr. Stephen Eberhart
Adams House

Hoathly Hill

West Hoathly

Sussex

ENGLAND

Dear Dr. Eberhart:

Thank you very much for your letter of January 25.
Very few corrections have been found in the main table of
sequences, where I checked and rechecked each sequence
carefully. But obviously the text at the beginning was not
checked so carefully, and I must plead guilty to the three
errors you caught. Obviously (n+2)(n+3)/6 on page 20 is nonsense.

The definition of sequence 1181 on page 20 I
think is correct. For example in the fourth pancake of
figure 14 there are 3 quadrilaterals, namely:

24

(allowing crossings and non-convex figures). Sequence 419 also
means what it says: the maximum number of pileces you can
obtain by slicing a cake (a dense chocolate cake, say) with

n slices of a very sharp knife. The third cut 1s made
perpendicular to the first two, giving 8 pieces, for example.
Obviocusly this wouldn't work with a pancake, which has zero
thickness.

I enjoyed hearing about your experiments with random
lines, and about your sequence which begins 1, 4, 11. If
Branko Grunbaum doesn't know of further terms then probably no-
one does.




Dr. S. Eberhart - 2

The job situation here is pretty tough, but still
you should have been better treated by Personnel than that.
You could always try them again, and mention my name
(though I'm not sure 1t would help!).

With very best wishes.

Yours sincerely,

MH-1216~NJAS-mv N. J. A. Sloane

Enc.
Reprints
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Bell Laboratories

600 Mounlqin Avenue
, Murray Hill, New Jersey 07974
Phone (201) 582-3000

March 3, 1977

Mr. Stephen Ebergart
Adams House

Hoathly Hill

West Hoathly

Sussex

ENGLAND

Dear Mr. Eberhart:

Thank you very much for your letter of 16 and 18
Feb; I trust by now you have received my reply to your earlier
letter.

This was intended to be a quick reply, as I am
off on a trip tomorrow. The book "A short course on
error-correcting codes" is published by Springer-Verlag,
and it is in their latest catalog. T don't have any coples
left myself. Their main office in Berlin 1s at

Heidelberger Platz 3
D-1000 Berlin 33
Germany

and probably your best bet is to write directly to them.

As a matter of fact F. Jessile MacWilliams and
I have just finished writing what we like to think will
be the book on coding theory. It is simply called "The
Theory of Error-Correcting Codes" and it will be published
this Spring by North-Holland Publishing Co., Amsterdam.
We are furiously checking proofs right now. But the "short
course'" is admittedly shorter.

~ Your description of the 11, 5, 2 design 1s cute.
It must be tied up with properties of the symmetry group
of the dodecahedron, that is, the alternating group A..
Have you looked at Klein's The Icosahedron? (It won'é
help much.)




Mr. S. Ebergart - 2

Ah yes: I see that my first letter has now
reached you. :

Thank you for the two very nice new sequences.
They will go into the second edition.

I find your 32-dimensional structure extremely
interesting. There is one fact in particular I should like
to know. Cayley numbers have magnitudes (or norms), and
there are 240 of unit norm. Question: how many things in
your structure have the smallest norm? I could not follow
your description too well. If you have written anything
down, maybe you could send me a copy.

Muses's 24-dim. structure also interests me a great
deal. May I take you up on your offer to send me a copyr?
Especially in view of the errors.

I have been playing with complex lattices recently,
and a short paper 1s being typed. I will send.

That's all for now.

With best regards,

MH-1216-NJAS-mvVv N. J. A. Sloane



