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DINKY BILD 23

comes from Ruth Berman, 5620 Edgewater Boulevard, Hinneapolis
Minnssota 55417, for the BOth SAPS mailing, July, 1267.
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[{Small boy playing deoctor with a doll as patient:]

"Dammit,. baby, why don®t{ you gel well?®
{¢hen asked how he liked his visiti to the hospitals]
sI see rabbil I see guinea pigs!! I sea sutopsy!! 12"

[From undeyr ths bed, demarding $2 in return for accepting a

penicillin shot from doctor~Ifather:]

"It%s not es much as it'd cost 1f a real doclor gave it Lo m:e.°®
[To 2 lady who remarked, "Oh, how I would love 10 have &
15%%le boy Jjust like you!®:]

"Would you really? Well, you g2 home and isll your
husband«-* [Hoy is hastily removed. ]

[To & lady who remarked, "You're going to be & dector? When

you grow up you can deliver ny bakies®:]

Siihen I grow up you will be tco old Lo have babiaes. As a

mattsr of fact, I think yocu are toco cld already."

{ATter being scolded for the fore-going, to a 55-year old
lady]

"To me, you look about...[Jjudicial pauss]...sixteen.*
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Small confession on "Teaching Baby lledicine™: actually,
the producers of those mal mots were three children, not ons.

I dqumrwe...I don't really feel like meiling any comments.
It's summer, and I Jjust finished reading a deadly dull book
called How 7o Write a Plav by lajes Egri., Liks all such books,
it is really a hook on how to analyze plays-—inclunding your
own, if you get sco far es %0 wWriie one~but no help &%t all in
the writing. It is nol as useful as most such books in the
matter of analysis, being stiffer and nore artificial than most.
Besides, I don't think mich of his teste. He dislikes Noel
Coward and thinks Hawmled is a "iridémensional,™ fully consistent
cheracter. I much prefer wWalter Kaufwan'®s How Not. To W B
which is prebeably equally useless, but ia much Batter wrltten.
Getting whrough Egri is ensugh effori for one day.

Still, there isn't all thet much time left till the deadline,
end I*m perfectly capable of whiffling it eall away, &nd 1 suspsci
that I'm not cepgble of whiffling much of it away on pages of
natter. I can iry, of courss. If I don’t manage {0 natter
mich, I can slvays start in on commenis. But, either way, I
ought to get goling sconer rather than later, despite my
Egrigious fatigue.

Spring quarter I studisd some more Latin under & poly-lingual
teacher: a native of Germany end & citigen of Israel. 1% seemad
odd; after the Lalin I teacher made us carefully pronounce all
the "vis! aa "w'is" Lo kear lirs. Guggzenheimer pronouncing all
the Pvig" as "v'3." And in my Enghish class I wrote a paper
called "Rashi and the lled¢ievel French Jewigh Community.® I was
thinking of putiing it inte Dipky Bird and dedicating it to
Jack Chslkasyr, but I think if 1 puit any of those English papsrs
through nere, it 'll be the cne on rmedievel mathemmtica, since
there ere some who would probably Zind that interesting in SAPS
aend probably ncrne who would find the Rashi papsr interssiing.
Avdd what dogs eclther Rashi or medieval mathematies have to do
with English? Ok, nothing, nothing...but the teachsr told usz
to avoid literary vtopics, sirnce weld be assigned the reading
in other courses, and nct to worry sbout sticking to England,
since medééval culture was sort of the same throughout Burope,
and we all dutifully followad hie advice.

And that®s all the courses I took a2ll year. Each quarter
I asigned up for ome Latin coursse, one medieval Englisa culiure
scgment, and ons other. Each quarter I droppeéd the other. I
have (or had--iike several of the depertment's other top members
he is leaving) an adviser who iz o bug on teking-a-full-load.
I say itts spinach.
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ralling comments

Yos. Well, one pagoe of whifflo aseems io be it. MNMeanwhile, back
at the mulling. - < ~ .

Deadwooed Sap I0-~BHTogksy

Itts odd that 30 litile of Sidellus! rnusic is available.
A couple years ago, whsn the U. of M, redio station did a pro-
duction of The Teimpegi. using Sibelius incidenisl music to the
play as baeckgrourd muzic, I gobt to like his "Suiie from ths
Tempesat™ vary much and tried %o buy a recording of it, but was
told it wes unavallable. By now I have fobigoiiten how ths mueic
went, except for a few snippets of themes, so0 I cannot evaen
enjoy recollecting the music.

Murias Se--Jsgsan Barmen

I like your illes. For that matier, I like your wriiting.

The only troubls with "Stravwberry Fields Ferever" and
"Parny Lane" is that theylreo still aveilable only on ths single
disc. I could get it, but I wouldn't play it if I did--but, even
so, I'd like to have the two songs very muci. Maybe on their
pext LP the Beatles willi include %them. Certainly Sgrzeant

=t elyhearis Band is a geod LP...despits lacking the

elds and the Lane. I reed in the Sunday paper yesierday (todsgy
is Sunday) that "A Day in the Life” hzs heen bannsd by soms
English stations because it approves of Grug-teking and that
"Penny Lans® hma been banned on some station in Texms because it
is ¢o09 "earthy.® Whatever that mwmans. Taking another look at
the lyrics of "A Day in the Life,” I guess it is about a man
who takes drugs. ILiaybe. DT course, that siill leaves you asking:
So wvha%t? And, with e lititle ingenuity, I can find assorted
perverzities in "Penny lLane." The barber!s photegraphs may be
pornographic, and the fireman has & hangup on his clean machine,
and theye 's ceriainly somathing wrong with that banker. All of
which is fun as an exercise in dacoding, but not likely to
produce a run on the drug or fire sngine market. Ilaybs radio
etations Jjust like ths excltement (and publicity) of banning a
record now and %hern.

I liked Ironside, teo. mostly, I think, bscausa of the
acting of Raymend Burr as Ircnside and Donald lMitchell es Merk
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Sanger. Ths other wwo leads, the preltiy policewoman end the
pretty policeman, were dull, and the writing was often pretty
melodramatic. I almoat liked it enough to want to watch Burr

on a re-run of Perry lMason (I've never Seal a Perry lason showe—
or rread a PU book, eithar, for thet metter), although so far

the impulse tc see what Burr was like es Parry lason has nsver
coincided with the times the re-runs are on.

Last week I watched Gungmoke for the first time, except it
wvasn®t Gupsmoke., i{ was jlatt Dillon and ornly half an hour long.
I wonder Just how old some of tha re~runs wo're getting are.

I enjoysd the show...and have 2 sort of suspicion that 1I'l1l
spend & good part of Lhe summer waiching old shows.

Xhe Charlotten 12--len Pallgs

Your account of the scciology student trying to interview
LASFS is hilarious.

Mitch Evens waes ons ¢ the actors on Captgin Video? HMaybe
that’s why he lockod vagunely familiar when I first met him.
Who did he play? 4nd what was tho “on the air®slip of tongue
which made him famous? Considering hic sense of bhumor, it was
probably bYeittor than the only slip I ever remenber noticing
on the show, when the Video Ranger, in a chase sequsnca, paused
to lean egainalt a briek well and caich his breath. The brick
wall began swaying slowly back and forth. Of course, there was
the time when the Ranger and Captain Video were grouchad bshind
some garbage ceng walting for the field to clear so that they
could sueal o spece-ship. While they waited, the Captain took
the opportunity to deliver a little lecture on why crime never
Pays.

Erom Sundsy Lo Saturdav--Don Fitch

Tes, but it is often impoasible to dbuy asprin or a spool of
groen thread or some postage gstamps or whalever while you're on
a trip. It alvays secns &3 1f you need them at night, when the
stores are closed (end in a strarge city you don®t know where
the alle-night stores are). And gome things you want to take on
a trip because when you nced them you nesd them fast--like a rip
in your costume for the costume ball. Women don't take along
twice as much as they need on & trip--they just take along what
will be meeded in likely cases. That's twice as much as we usa,
but the variation in what gets used and what doesn®t is snough
to make the surplus worih the strain of carting it all over.

Goliard 84i-~Karen Anderson

Enjoyed your account of the spring tournament.



Spy Dav-~-Diclk Inev

I couldn't say what issus of the lMapksto Haview or how to
get it when I wrote that bit on ths Tolkien confaorence, because

they hedn't decided thamselves. It's lapkato State Collgfg
§§§§;§§_;n_§gg;;gg_mo. S, lolkion Pgpera, and ils available from

ollege Book Store, kinkato Stats Collage, Mankato Minnssote
58001, for $1.50 (that's $1.25 plus postags).

legt Z22--Ted Johnatons

Hell, it wasn't s0 nmuch that I gobl my double dectyls wrong
as that I got the direciions wrong in the firsi place. That’s
what comss of trying to write o verse form a cocuple woeks after
seeing 1t for the first tims, and not having cven that firat-timee
stuff avallable to check the format.

e e e LT 1 e —————
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Qg,he Development of Algebra in Medievel Europe

Originally I meant to call thie paper *The impact of Arabian
mathematics con lledieval Europe,™ but I changed my mind, as the
reading showed that, for resascns I*ll discuss later, Arabian
mathematice had no sudden impact on Europe. During the middle
ages this "New Math” was gradually intrecducad, studied, ard
assimilated. Its Tull impact did not come until the 17th century,
when Ren® Descartes applied alzelra to geomotry, producing
analytic geomstry, and Isgac Hewton studisd ths infinite and the
infinitesimal ; and doveloped caleulus. Analytic goeomstiry amd
calculus are the bases of mecdern mathematics. Both would have
been practically impossible before the dsvselopment of a simple,
concise notation. Greek gecmetitry put its proofs into syllogistic
statements, using words ithroughout., Words ars iteo long to
exemine quickly; their appsarance is not related to the things
they denote. Algebraic notation is simple ard concise.

Both analytic geomairy end calculus mske uss of rather
complicated arithmetical processos. Arithmetic was drastically
simplifsed by the introduction of the zero. Calculus would have
been at least theoretically poesible Beforz the time of the
Arabs. Thse Creek method of cxheustion-determining an area by
filling it with smaller and smaller triangles--comes close to
the theory of limits used in calculus to determine an area.
Analytic geomstry, however, is not sven theorstically poasible
until both algebray and geometiry are known; thes medleval Arab
mathematicians were the first to study them both intensively.
The word "elgebra" sven comsz from Arabic-—as do "zero® and “"aipher."
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Algebre, fthe branch of mathematics which treats of quantity
and number in the abstract, and in which calculations are per-
forned by means of letters and symbols,® as the dictionary calls
it, may be described more simply as abatract arithmetic. Tha
firat section of this psper, therefore, conaiders the simplicity
the zereo brought to arithmstliec.

Arithmetic, if you reomember the grisf of learning %o urdsr-
stand frections or the drudgery of ilong division, is not very
simple now=«~in the days before zerc it was as difficult as
starting a car on a day bkelow zZera. Consider o simple erith-
metic problem in Roman numerals, forty-iwo times fifity-five, or

Ly
malt. XAXXIT.

Incidentally, I wrote XXX rather than XL, because that was the
more common practice., Thoe Yplace valua® gysiem in Roman numsra-
tion which indicates that one unii should de suhtracted or added,
according as it is placed on the laft or the right, sesms to
have originated os & way %0 scave space. Psrchment wae sxpensive,
and highway-signs were carved in stone-—any stone-cutier would
rather carve XCIV than LXXXXIIII if he wants t¢ inform the

public that they are 94 otadia from Rome. But vhere space was
not imporitant, most Romans wrote out fouwrs in full, partly, no
doubt, because the longer writing is & little seasier to kesp
track of in caliculation.

Returning to the multiplication problem, you ses that I
wrote "mult."-wshort for fifiy~five "multiplicatur [is multiplied]”
by forty~two. There was no symool to indicate the operation of
multiplication, only the wverb or an ahbreviation of {he varb.

To be sure, it makes ne roal difference whethor you wrote a
"mult” or a cross (and ithe cross~-asymbol was not introduced till
1631, in a text~book on arithmetic by William Cughtred), but a
leck of operaticnal symbols parallslc 1nsfficiency in notational
symbola. Both indicate %hat the usar haz not yet realizsd how
mach of the work of arithmetic can bz done in the writing,
leaving the mind frea. A more inportant siampls is found in the
LV. 7To us, LV isg fifty~five. Thero isc an obwvious rslationship
between the £if and the five, and thal relationship is expressed
by the likeness boiween the 5 in ths ten'!s place and ths 5§ in ths
one®s place when we write 55, To iths Romana, there wae an
obvious relationship between quinguaginta and quingue, bul there
is not hint of that relationship in an L and & V. Inatead of
multiplying five by forty-two and then ropsating the snswer ons

place over for Yifty times foriye~iwo, the Roman had to go
through this laberious process: two timss five is ten. UWrite X.
Forty timoes fiwve is dwo-hundred. Urite CC (CCX). Two times
fifty 1s one-hurdred. Add another C (CCCX). Forty times fifty
is two-thousand. 4Add ill. The answer: MMCCCY. Incidentally, if
you don't khow SY40 offhand, you can't just soy 5¥4=20 and deck
on a zero. You must werk it out, eitker by saying 5X4=20 and
10X20=200 c¢r by adding five Torties.
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The addition involved in that multlplication problem happens
20 be fairly simple., If tha number of Xf®s or Cl's or M3z had
gone up to five or more, it would have been more complex. Indéed,
it was so complex that the Romans did not bothser with it. After
all, there is no sense In going to the trouble of writing down
the problem 1f writing it down dces not help you in finding
¢he solution. You can Jjust as well turn to an abacus, 4o ihs
whols problem sn that, and not have to write anything down except
the ans%er. 4nd, in fact, the &acus was the priancipii arithe
netical tool in Roman times in tho the middle ages &s well. Az
late as 1543, Robert Rsscord includsd in his Arithmetic or The
Ground of Arts = secticn on "aceouptynge by counters.®

The unquestioning agsumplion that arithmotical operations
will b2 performed on an sbacus, or an equivalent machine, shows
up in a number of Znglish and latin words. For oxample, "casting
account s moans throwing little ceunters into the grocves of a
prepared board. The Court of the Exchecquer wes so called
beceause they used a checkerad board and counters in their
reckoning. In o famous peoems by Catullus, hz asks Lesbia for
thousands and hufidreds of Kisses, and then says “conturdabinmus" e
let's lose count. But literally “conturbare" means "to shake
up together"--gs %ho English word turbulence suggsais—and
Catullus is referring to the operation of shaking up an abacus
80 that all the counters are disarranged.

Still, it may be pointsd out, the Romans were not parti-
cularly interested in mathesmaiies and not particularly gooed at
it. What of the Greeka?--who were fascinated by wathematice and,
imoed, may be said to have invented mathomatics ms & fileld of
study,. since they were the firsd to demand rigorous procf instead
of ccllecting assortsd cbservations which might bs correct,
approximately correct, or corrsect only in a few perticular cases.

The ancient Greeoks had a systenm of mumbsration that was
very much like the FRoman system. Arcund the third century BC
they evolved a system in which the first nine lestters of the
alphabet reprssented the numbers l-~9, the second ninz lettsrs
repreasented ths tens, lC=~80, and the third nine lettars respresented
the hundreds, 100-900. This is quite an accomplishmant in an
alphabet of 24 letters (they resurrected the digamma, the V or W
sourd which had dropped out of their language, anl borrowed two
symbols to complete the 27 mnseded).

The new system was much neater<looking than the old. For
example, in the problem shown bafore, whers the Roman wrote

Ly NE [m epsilon]
XXXXII, the Greek simply wrote MB [mu beta].
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In the older aystam, the Greek would have uritten
walt %
AAAAT
The figure like a gamma is an old form of Y [pil, standing for

"penta? [five], and %the delta stands for "deka" [ten]. The
symbol for £ifiy,.® , is a combination of pi and delta.

The CGrecks dropped that older sysiem for one whieh was much
neater end probably more pleasing sesthebically. It was also,
for purposss of computation, even worse than the other. The
older Greek system, uniike the Roman, showed a relationship
botween five and fifty. Doth systems frequently preseyrved such
relationships in the numbzr of symbole. XXXIII and A Aaat
mey be clumay, but at least thsy indicate a certain resemdlance
between thirty and three; A 7 [lamda gamma] does not.

Moreover, thas nsw Greek system could only count to 989.
By adding acceni marks they got it up to the myriads [ten-thou-
sands ], but both the Greek snd Homan sysicus were limiited by
the neceasiiy of finding a new name and a new symbol whenever
they needed to count a number which was too large to be sxpressed
conveniently in the symbols alrgedy existing. Fortunately for
them, they did not nced neny lerge numbers, but, if they had,
the Romans at least had plenty of lebttors left over to use; the
Greecks hed none. The Oreek asysten was capable of extension.
Archimedes, in ths 2nd ceniury EC, wrote Psgmmitegs [The Sand-
Reckonerl, in which he deviscd symbols capable of counting the
number of grains of sand in the universe. Still, such an sxiension
demanded ingemiity. If it had been necessary o use the sgysiemn,
memorizing it would have been 2 nuisance. When I was in grade
schocl we learned a geries ¢f number names capable of exXpressing
any number of %o 1069. I have Forgoiten all of them afier the
trillion, except the lasi: a vergintillion. I remember the
vergintillion, 1066, the googol, 10100, and the googolplex,
310200801, haecause I like the sound of their names, not tecause
they are useful. That is not %o say that the numbers themselves
are useless. The mumber of psosaible ways of dealing a camasta
deck, for sxample, is several times larger than & gocgol, though
not as large as a gecogolplex. But we, in our calculastions, no
longer need to burden ourselves either with nemes or symbola.
The system of place~value %akes care of it for us.

Or, in other words--ihe Greeks had wo do &l their figuring
on an abacua, too. What the Grecks celled ARISHHTIKE wags what
wo would ¢&ll numbsir theory, and it was sgverely limited by the
difficulty of performing calculations, and by the fact that
tho Greeks interproied numpers in terme of their first love,
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mathematically speaking: geomoetry. We speak of asquare and
cubes, because the CGiresks considered multiplication the extensim
of two lines tc an zrea or thres linss to a voluma. Aa there is
no psrceivable fourth dimensicn, thoy invented no 4orm for
higher exponents, and did rot investigete them. Nor &id they
investigate Irraticnal numbers. They ussd pi, becauss thsy had
1o, and thay proved it to Be irrational, bhecause their mathematiesl
integrity forced them to do zo (Insteced of seiting pi equad to

3 or 3% by fiat, as other psoples did), but they did not like

Pi. They found irraticnal nunbers aesthstically displeasing--ss
indeed they are. in e system which haa tyreoubls enough handling
ordinary fractions.

Fractions, indeed, were e provlem. The ons real problen
in calculating with an ebacus is that it cannot handle fractions,
except decimal fractiona, end decimal fractiocns wWere not much
nsed. There wera two commen waya of caleulaiing with fractions.
One was to set ihe numerators equal Lo one and Lo express any
fraction whope nmumerator was more than one as a sum of two or
more fractions. Ths Egyptians are the firsi known to have used
this syatem, ard the Greeks teok it over from them. It has no
advaniege that I can see except that it eimplifies the problen
of naming t“he fractions; I have not found any sourve that
suggests any reasons. The single numerator system is very
clumsy. The other system, of which our percent is an sxample,
is to take 2 single demaminator. The Babylonians set up a
sexsgesimal sgysitem for fractions wihich survives in cur minutes,
houre, days, armd circles. The single dorominator system works
fairly well; most of the medlevel Arebian mathematicians con-
tinued to use it in expressing fractions.

[which brirgs ths history of Greck mathemetics up %o the
Arabs. The next secition staris cover, teking ithe history
of Imdlan maithematics up %o the Arabs. Which makes this
a goed place to stop.]

70 BE CONTINUED
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