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As one ages, time seems to contract. I'm not sure if this is
due to daily living being filled with more responsibilities,
or units of time becoming smaller fractions of ocur lives
(prabably same carbination of the two.) This time contraction
came to my attention recently, when I got ready to publish my
edition of Noesis. Looking through past issuves, I discovered
that the last issue I received was Novesiber, 1989, I had been
dimly aware that it had been a while since the last issue,
but to discover that it was nine months was shocking. After
the shock dissipated, I wondered why I hadn't received any of
the nine issues. Thinking it very unlikely that nine
successive issues went unpublished, I surmised that they had
been mailed, but never received by me. I remembered that I
had moved in December, 1988, leaving a forwarding address
with the post office. Apparently, they stop forwarding mail
after a year. I must have neglected to inform any of you of
my change of address. I apologize for any inconvenience this

may have brought to any of you.

I am still very interested in remaining a member of the
society, and am taking my appointed turn as editor. There is
some uncertainty as to the issue number. The last issue I
received was November, 1989. Though unnumbered, that issue
was the 43rd. Assuming that this journal has been continuous,
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this should be issue 53. I would greatly appreciate the
editors of issues 45 through 52 sending me copies at the
above address.

I came across some books about words that most of you should
find interesting. The first is "There is no Zoo in Zoology"
by Charles Elster. The title refers to the widespread
misprorunciation of "zoology", which most pecple pronounce as
if it had three consecutive o's. The book contains about 400
words commonly mispronounced, and I was quite surprised at
the nurber of words that I've been butchering for many years.
The second bock is "The Logodaedelian's Dictionary” by George
Saussy. This book contains many unusual words, such as

gynotikolabamassophile.

I'm sure that most of you are familiar with the classic "Snow
Plow" problem. (During a steady snowfall, a snowplow starts
plowing at noon, plows 1 mile in the first hour, and 1/2 mile
in the seocond hour. What time did it start snowing?) There is
a similar problem, in which three plows start plowing the
same road at noon, 1 PM, and 2 PM, from the same starting
peint during a steady snowfall. If the three plows later
meet, wha! time did it start snowing? This problem is from
the challenging collection "Ingenious", by L. A. Graham.

The remainder of this issue is devoted to several articles I
have found interesting, and a probability problem that I
spent some time with.
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Faith in Fifth Force Fades

The casc for the “fifth force™ scems to be falling apart fast. Not only has a new
experiment failed ro find any evidence for it, but two carlier confirmations have now
been withdrawn. “We're now saying that the evidence docs not support the fifth
force,” declares Donald H. Eckharde, who is a physicist at the Air Force Geophysics
,| Laboratory in Bedford, Massachuserts, and a principal investigator on onc of the
experiments being retracted. “The case has not been established,” agree the principal
investigators on the other experiment, geophysicists Robert L. Parker and Mark A.
Zumberge of the Scripps Institute of Oceanography in 1.2 Jolla.

The fifth force is supposed to be a new type of fundamental interaction beyond the
four forces—strong, weak, clectromagnetic, and gravitational—now known. Empiri-
cally, it is expected to show up as 2 tiny deviation from the inverse-square law of
Newtonian gravity. If real, it would require major revisions in current theories.

The fifth force hit the headlines in January 1986, when Purdue University physicist
Ephraim Fischbach and his colleagues found appatent anomalies in a 1922 measure-
| ment of the gravitational constant by the late Hungarian physicist Roland Ebtvés.
More direct evidence came from experiments such as Eckhardr’s, which was conduct-
ed last year on a 600-meter television tower near Raleigh, North Carolina, and
Parker’s and Zumberge’s, performed in 1987 in a 2-kilometer-decp borehole in
Greenland. In each case, the scientists took gravity measurements at several ditferent
levels and found fifch-force type deviations from predicted Newtonian values.

Only one problem: the deviations disagreed in both magnitude and sign, raising
suspicions about their significance. And, as Parker and Zumberge point out in the 2
November issue of Nature, thosc suspicions are well founded. The rescarchers show
that the results of any such experiment are extremcly sensitive to the corrections made
for the gravitational cffects of local geology. Indeed, they claim that cqually plausible
corrections can account for all the results without a fifth force.

Eckhardt, although skeptical of Parker and Zumberge’s analysis, says he now
concedes that his original conclusions are wrong for another reason. Subtracting out
geological effects requires having ground-level gravity measurcmients for miles in
every dircction. But in eastern North Carolina, the survey teams tend to rake their
measurements by the roadsides instcad of out in the swamps. “So you find that the
. gravity mcasurements arc biased to high ground,” he says.

And finally, there is a third nail in the coffin. In the 30 October issuc of Physical
Review Letters, James Thomas and his colleagues at the Lawrence Livermore
, Laboratory report on an experiment performed on a 465-meter tower at the Nevada
Test Site, where the geological data are extremely complete. Their conclusion: no fifth
force with an accuracy of better than one part in 10 million.
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Puzzling Out the Tectonic Plates

Something has to give in the indian Ocean. Massive forces have
rouched off large carthquakes and crumpled the ocean crust n an
arca south of dhe Indian subcontinent. Bue, oddly, all this sewmic
activity 1s raking place in the muddic of the [ndo-Auseralia
recronic plate. In classic plate toctonia theory, eathquakes are
concentrated around the cdges of the jostling plates. So how do
vou ger such large quakes and 3o much deformation where
duusbuxam.kp{ae'\»\'hnmayhnwmpnumdungl:u
than one or another of the basic "

One such assumpuion s char places are ahvays rigpd and
inflexible, Grven all the tecronic acavaty wn the Indian Octan,

cight major and a half dusen minor places drift around the giobe
see consuderable merie i the ides. “The reason 1 like to dunk of (c
as 3 diffuse boundary,” says Richard Gordon of Northwestemn
Universty, “is dut u les us quannfy thungs and make preduc-
tons.”

lnd:td.(ixdnn_hualrﬂdynumdmmofpmdnmms

flopping magnetic Secld frozen uvo dhe crust as vt contnuously
and spreads away from the mad-ocean ndges, much the
2 rpe recording 11 made. They gauged the direcoon the
plates are moving from the onemanon of sca-foor manform
faults, which powst in the directon of spreading, and from che
orieneanon of an the ansform fault.
memwmhumﬂngwmnuddu

relagive to the Afiia and Antarcoca plaves.
From this, they cakulated what the mooon
berween the India and Ausmraba  plates
;| shoudd be. Tuwdlh:umncndoflhc

5 H ses Boox in that ares, Near the boundary's
weseern ond, the places should be pulling:

- away from each other & 6 = 2 miilimerers
e puyur Thae also fics che obeerved patterm.
Jring there.

“Ir's eaking something Anurcllu

Auwﬂmufduphum

ptmwwldmmjmufydn

; dlln thm the region & a new, diffusc

" boundary, that dos pot angwer Solamon's

fundsmental complaane—-“t doesn't rell us
why" anything  all is happening.

yas 2500 kilomeeers to the north. Some-
A thing siout the srain of raising the workd™s
hights mounmin range by collding the
Indian place wich Asia has overwhelmed 2

'ﬂ-”“‘l““ The conpem-
tiaval Loyt of the plases m the Indian Ocean

of the plate. The final answer shoukd
Iunﬂsdmuhdhmyufplmnm .

“Thoee of us who work i place boundaries s ao s m B Indiom Ot acxd plaee behavior proscrved i the sedi-
don't see much uee in ic” He and othens ﬂ:,"s_‘:,‘:ﬁ',,.u,}'ﬁ;u menes and crust of the Inclian Ocean. Gor-
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MPEETS 1 (WHITE)
n

P TROUENT (REACT)
Quesa’s Gamblt Accepied (D25/18 8 gd)

The fire game which the “mature” DEEP THOUGHT has lost to another pro-
gram. Appropriately it is the very positional, ever-dangerous MEPHISTO X program
which achieves this feat against the tactically ferocious DEEP THOUGHT. The game
follows a quict course whereby Black never quite equalizes from the opening. White
enjoys & strong, solid center which it never relinquishes. The reader may recall that
MEPHISTO X almost beat DEEP THOUGHT at last vear's 19th ACM NACCC in
the same round with the same colom.

.

1d4d5 2 et dicd IND

MEPHISTO X follows the more solid, traditional lines of the Queen's Gambit Accepted
which can also give White a nice edge.

3...NF 4¢3 Bgé 5 Bicd c6 6 b3 Bh3 7 Nc3 Nbd7 § gt Bgé 8 Nhd Bed?!

It is better to “lose” the bishop on g6 and recapture with the h-pawn with play on the
half-open h-file.

10 N:e4 Nied 11 NI3 Nd6 12 Bh3 Q77

A very poor placement of the queen, interfering with the development of the king's bishop.
Indicated is 12. . .c5 with counterplay. Ag the game continues, Black never gets to play
the lever. . .c5.

13 P42 h5 14 Ryl h:gt 15 b-gt 0-0-0 16 Ba3 bs?
Could Black really be a 2556 player? Why weaken the White squares around the king
voluntarily? Indicated was 16. . .Nb6 or Kbi.

17 Bbd

The ensuing trade of this bishop seents unnecessary, but if i8 Ba3, DEEP THOUGHT
may get some counterplay with . . .3. White should just try to play Rcl, Qe2, Bc6 and
exploit the weakened white squares.

17...a5 18 B:d6 Q;dé 19 Qr2 Be? 20 0-0-0 RhI 21 Nd2 <6

‘This pawn remains weak throughout the game and MEPHISTO X quietly exploits this.

27 Rh1 Rdhk8 23 R:hS R:h9 24 Ned Qc7 25 Kbi g3
Black could not play 25. . .c5 because of 26 d3.

Figen 3 Pesibion alus While's 77 Bed

26 Rcl Kb7 27 Bat

MEPHISTO X plays direcily and simply. It is not the world's most tactical program, and
over the years it has appeared reluctant to play line-opening pawn thrusts. Here 27 4512
is one such try, but there could follow 27 . . .e:d5 28 B:d5 Ne5 29 f4 g:f4 30 e:f4 Qd7! and
perhape MEPHISTO X's detision not to play 27 d5!? is correct.

27...Nb8 28 Nd2 Qd7 29 Bba

Quite a sobering but disappointing move. It cannot be proven here, but intuitively it would
scem that 29 Ne4'! must win, There are lines like 29 . . b5 30 Ne5 Qe8 (30. . .(Qd5? 31
Bb3) 3t B:b5 c:b5 32 Qc7 + with a winning attack. Besides 30 Ne5 there is the threat of
30 Qb3 hitting b6 and #5. 1t is probabie that DEEP THOUGHT saw these possibilities

againat itscll. €/ => (‘7\
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Back in my college days, I used to play poker fairly
regularly. One of the players insisted that in 7-card stud,
one had a better chance of getting a straight than one had
for three of a kind. There are many books that give tables of
. he distribution of possible hands for S5-card stud, but I've
never seen the distribution given for 7-cards. This prablem
was on my list of things to get to for many years, ard I've
finally been able to spend some time on it.

If you look at a seven card hand, the distribution of the
card face—values is as follows:

4,3 C(13,1)€(4,41C(12,1)C(4,3) 624
4,2,1 C(13,1)C{4,4)C12,1)C(4,2)C(11,11C{4, 1) 41184
4,1,1,1 C(13,1)C(4,4)C(12,31C(4, 1) "3 183040
3,3,1 C(13,2)C(4,3)"2C(11,1)C (4,1} 54912
32,2 C(13,1)C(4,3)C(12,2)C(4,2)*2 123852
3,2,1,1 C(13,1)C{4,3)1C(12,1)C{4,)C(11,2)C(4, D "2 3294720
* 3,1,1,1,1 C{13,1)}C(4, 3HC(12,4)C(4,1) "4 6589440
2,2,2,1 C{13,31C(4,2)~3C(10,1)C(4, 1) 2471040
* 2,2,1,1,1 C(13,2)C(4,2)~2C{11,3)C(4,1)"3 29652480
*2,1,1,1,1,1 C{13,1)C{4,2)C(12,5)C(4,1}75 63258624
*1,1,1,1,1,1,1 cqaa3,mcia,n~? 28114944

The total of these figures is 133784560, which = c(32,M

This is all very straightforward, but the complexity enters
when you consider that the entries marked with an asterisk also
include straights, flushes, and straight flushes. I extracted
these "pat hands" from the four entries under consideration
using methods that left me less than fully satisfied. If any of
you has an elegant way of doing this, I would relish hearing
about it. For now, I will list the values I extracted.

St. Flush Flush Straight
3,1,1,1,1 600 76620 50600
2,2,1,1,1 3600 459720 226800
2,1,1,1,1,1 20472 2079912 2530440
1,1,1,1,1,1,1 16912 1431392 3372180
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Carbining these two tables, the results are as follows:

St. Flush 41584
4 of a Kird 224848
Full House 3473184
Flush 4047644
Straight 6180020
3 of a Kind 6461620
2 Pairs 31433400
1 Pair 58627800
No Pair 23294460

Though it is a very close race, it is more likely to get 3 of a
kind than a straight in 7-card stud. Interestingly, it is less
likely to get no pair than it is to get 1 or 2 pairs. Of
course, this may have been nothing more than an exercise in
futility, for I haven't played poker in quite a few years, and
I have no desire to begin again. This was just one of things
that I wanted to know,
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n...uanmmnuuasswmssn«sumlpssmmss
g5 =f5 37 Qhs

The gare has taken ancther course since the previous note, but White ill enjoys a
comfortable edge via the solid central pawn chain and control of the h-file which Black
once owned.

37. . .RiB 38 Nd2 BfS 39 Qh7 Rf7 40 Qhé Qe€ 41 Qgé Rg7 42 Rh7 B:h7 43 Q:h7 +
Be7 44 Kl

Despite the foregoing exchange of rooks, White has made inroads into Black’s position
which is somewhar tangled.

44...Kc7 45 NI3 Kd8 46 Ne5 gé 47 Qh8 + Kc7 48 K42 Kb7 49 N:cé!

Finally MEPHISTO X finds a tactical coup which converts its positional advantage
into a material win (a pawh). [f now 49. . . K:c6 50 QaB+ Kd6 51 QbS+ Xd7 (or Kcb)
52 Ba#+ and wins.

49...0Q;c6 30 Qe5 Nc7 31 Qre7 Qg2 52 Qhd 4 33 e:f4 Qed 54 Qg Qdiq-
Black’s checks quickly run out.

53 Kel Q:f2 56 Qf5 Qf3 57 Kc2 Kc6 58 Q5 Nd5?
Thislooesquidly,butthmmlitﬁenlukcoulddotompthr-pawninmycm

59 Qe6 + Kc3 60 B:d5 Q:d5 61 Q:dS + K:d5 62 Kd3 a4 63 Kc3 Kc3 64 £5 Black resigna.

)
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Packing Your n-Dimensional Marbles

Some of che quesnons machemancians ask sound sillv: How many pennies can vou lay
o a abletop? How many marbles will it into 2 sermi-traiker®

At ocher tunes the same basic quicstion takes 2 somewhat more senious torm. How
many dugical signals can accupy 2 nossy chanined?

A retent discovery by Noam Ellues, a mathemancian ar Harvard Universicy. has
given researchers now wsigive into the math al cheoey that encomg all chree
quesnons. Elkcs's result 1s an unexpected applicacon of 2 branch of number theary to
4 geomerric problem known 4 sphere packing.

Sphcupxhng . mathcmancal pardance, # a problem of cramming -

i space with n-d nal “spheres,” all of the samc sze. with the least
urnwofempwspmmbcwoen Couumagnndcxxnpkothuo—dunmsu\d
“spheres™ (cincles); marbles arg pics 10 three-d | space.

[n dve machy al cheoey thar underl, h anon, 2 digazed signal 18
encoded as the coordinates of the ceneer of 3 hugher dimensional sphere packed 1 3
fugher deenssonal space. After cransmisson down a nony channed. the ugaal mav no
longer be cxactly as e ceneer, bur as long as o’ sall within the sphere, the recever
AN resore & €0 the conter and read the signal exacdy.

The casicsr way oo bexp the sgnal clear would be 30 space the spieres far apart. But

thar's wasseful. The phone company can satsfy e cussomens and stockholders
smulancously by Gnding cfficiont ways 1o pack dw sgnals. Similar problems ceop up
n other places: data compeession, anomna devign. and x-rav comography. Whar
CVErVOne wantt 1s the boat way bo pack spheres ineo the space dheir problen occupsc.

Surprisingly—gven irs wide applications—the problem has 30 far onlv been solved
in the umplest case: thar of two dimenuons, where the pennucs il 90.69% of the

bictop. in dwee di the abvious candidate s the Eace-c d cubsc padung
d'sptmubtbvudduymlhg—apimm&mmms.

Now, nobody i beming agaunst the face-coniorod cubee packing as the best possible
mh:mhxmﬁummhuhwubkwwanmpunfdmm:mdnng
berer. And in dwe readly formid above  thowsand, sav—matheman-
aans arc at 2 boss. ‘chmthmabmrwayofpﬂmgsphﬂudwnustpukmg
them o random until there’s no room beft,” Elkies savs.

Aﬂmﬂmwmmmwd\cm most of chem have come
from sandard cechniques in the subject. Elies’s approach, on the other hand, 15
brand new. it s based on the theory of ellipric curves, 2 branch of number dwory that
& concerned with Anding solutions of certan polynomual equanons. Though a
newcomer o sphere packing, Elies is an cxpery on elliptic curves; 2 years ago he
apphdhmdmymdvealﬂb—yﬂrddpmhkmnhudm&rmﬂln

Eimnmﬂmdkﬂmyddhpucmmmanpﬂtmvdpmnn.
called 4 latrice, w0 serve a8 che cenners for his spheres. These lamoes have boen fong
familiar 00 numbcr theorisn, bue 1o one had looked a1 their sphere-packing propermies
before. Not every cilipac curve has the ngint kand of lamce, and part of the oick was
finnding dhe ones that do.

Wﬂmm say:An‘ln'delyakn head of dwe Machemancs
: at Bell Labormoncs in
M!lrlyHl.N:wlﬂ'-y ‘Wlammdappml‘aﬁnmmd
probiem.”

Elucr’ new packings may or may not be the best possible—his work docsn't address
thas issuc—inar they do give improvemens on the best methods known o tar in a
aumber of diswnaons, the largest being 1024 In several orher cases his approach
wvﬂldﬂpmhuhownpﬂmp—rmﬂymdmmh wihach has a

efficiene known as de Locch lamnec. (Some new compuicr
mmu&mmmmmp

Elica’s ¥ hat 1o & i Odlyz:"n"bu:ma
maghe change.™ hmmdmmm‘mthdkm upgrading
Mmmtmhﬁcdnww &-mﬂnmmm
applicanors or not, Elkicy’ new discovery ¢ ly grves WKIANS MONE $Pace
© play around in. & Basmy Civna

Bary A. Cipra 11 a coniributing comespandens of Science.
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