h"'ﬁ!' 2 Syommore Terrsace,

Ceratorphine,

Dr R.A.Fishar, Midlothi
o] an,

Rothamsted Experimental Station,
Apri]l 17, 1971,
Harpendan,
Dear Dr Fisher,

I have now had ample opportunity for trying out thope me~—
theds of interpolation, and am in a position to give you an ag-
count of my experience on an "Arohimedes" machine, It is very
strongly impressed upen me by my findings, as compared with the
remarkable times you have achieved, that the type of machine used
makes a vital difference in such teats as these, I do not proposse
Just yet to tnke up the gquestion on the "Millionaire", asince too
peraistent application on the other has caused some insomnia, and
I have no desire to inour a breakdown such as I sustainsd soms
years ago through prolonged ( and fatuoualy useless ) computations,
But 1t may not ba amiasa if I contraat the technique of the "Arghi-
madas” with that of the "Millionaire", in order that the results I
give may find explanation,

You ara aware that on the “%illlionaire” oms multiplies or divides
by plugzing in to the required hole, 5 say, and turning the orank
once only, the carriage itself moving t¢ the next pesition. On the
"Arochimedes" 1t 1s neceasary to turn the crank the requisite mum-
ber of times, here 5, with the right hand and then with tha lsft
h;nﬂ 1ift and drop the carriage into the next position, Ona oan, of
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dourss, save a number of turns quite often by using the nines=—com-
plement of the digit and reversing into subtraction with the left
thumb, Even so, while for example to multiply by 8755472l on the
"dillionaire" requires only 8 revelutions, on the "Archimades" at
the very least 28 are required, 1TET54321, and though the recording
dlal keepas ona right, the eye must watoch it., On the other hand, the
handle of the "Archimedes" is small and on lipght bearings, easy to
turn by & pure wrist aetion, while during the turnings the aye is
often frea to réve and pleok up the next entry required to he sat up.
There is however no possible doubt that in multiplication the "iil-
lionaire® has the "Archimedes™ hopelassly outolassed in B-digit
work, When we turn to the formation of 2nd, 4th and 6th differencas
the ecaze 1s somewhat different: 2nd differences are formed in the
usual way hylfirat plus third minus twice middla’ln sucoession, and
Eths from 2nds by'}irnt plus 5 times third plus fifth minus 4 times
fourth and aannnﬂf and the rapld turning and ths fast that the ocar-
riage does not move Are adwantages, Here, I imegine, the "Archimede!
is certainly the equal of the "Willionaire", at any rate not far
behiind 1t, To these remsons, and ohe ¢r two others bearing om con—
venlence of position; I attribute the fact that my times for Everstt
without differences and for Jordan, though much reduced from my ear-
lier aefforts, remain nearly equal,

Imprasged by your remark that Mr Murray had found much time takan
up by the copying down of tabular values, interpolates and diffe-

rances, I resclved in the first place to underge sxtensive practice

in thie branch, and attained high speeds, These are typloal:

Cop¥ing.
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Copying.

8 consecutive entries of 10-digit numbers

8
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100 entries of 6 or 7-digit antries in

columns, { Table, p.74, "Statistionl Methods

for Ressarch Workeras")

Paire. of central tabular values and avan 4if-

feranoes up %o the &th

and

and
To
B

Ta

Copying and Differencing, ("Archimedes")

gopy 2 cantral tabular wvalues, to differancs
copy 6 second, 4 fourth, 2 sixth diffs,

do the same, btut compnuting only two 4th diffs,,
the Gths from #nds by (1,-4,8,-4,1)

oopy € consecutive S-digit- values, differance

copy 6 aecond, 4 fourth, 2 sixth diffs,

BARE a linsar interpolation with G-digit @

from two 8-dizit resultis

To

copy down Everett coefficients ( contracted

whers necessary) and interpolate on written date

up te 6th diffs. (190, BP0, 190, 195, 800,..)

To

sopy 2 central values and six 4-digit second

diffs, and compute and write down palred even

diffs up to 6th,

The same, but with 5-diglt second diffs,

To memorise and write down a numbsr of 75 digits

( #-morize, 70 sess )

aS6=40 Beos,
A3 g@acs,

8 gegs,

4nin, 45 =ecs,

15=20 Bens.

200=210 geas.,

175=180 Becs,

B25~230 ssos,

"0="FK geca,

195 sacs.

EE=50 Beca,

TH=80 geecs,

45 seocs,



After praliminaries of this kind I proceedsd to actual interpola-—
tions, doing the steps separately for practica at first and after-
wards working straight ahead en lists prepared ready. Times ware
takan to the neareat § seccond point after the last fipgure was wrlt-
ten down,., In brackets are given typleal sequences, Each intsrpola-
tion was paired and checked by another in which the data were writ-

ten in reverss order and a complementary value of & uaed,

Evaratt 4-point, differances glven,

Central data and coefficlients copiled,

70-80 seq
( 70, 75, 80, 75, 5, T0, ««.)
Evaratt 4-point, without diffe,
( 170, 115; 110, 115, 120, 170, 1286, ,.) 185 sec,
Jordan 4-point,
( 130, 185, 120, 125, 185, 120, .. ) 125-170 =,

( Linear interpolations 90-35, mult, A5 )
[ Thus I found hardly any difference between the Everett 4-point
without differsnces and the Jordan, As 2 matter of fact I prefer ine

Jordan, which shows a smaller variation; and it was very convenient

in Chappell's tables to find the requisite cosfficient in the aarly

ecolum, If I were allowed to use non-routine methods I might cut the

Jordan tima‘qunﬂidar&bly.]

Bverett 6-point, diffarences given.
(120, 126, 130, 110, 185, ...) 120-170 s.
( Astual muit"; 70, 60, 70, 65, 65, ..)

Everstt S-point, without diffs,
(155+ 65, 150 + 70, 150 + 65, 165 $ 70,,.) 220 ssce.



Jordar G-=-point.

Copying and linear interpolation, 120, differencing 35,

- ¥l6 seo,
mult™ 60, wita little wariation,
[ Hara again there is not much difference, but 1f you
gave me a 1little latitude I might bring Jordan nearsr
your own time of 180 seo.]
Everett B-point, d4iffs, given
15-20 seo + 190-200 aec, 210-220s.
dverctt 8-point, without A4iffs,
(175-185 + 190-200 ) AT0-"853
Jordan 8-point,
Zl0-215 4+ TR 4 75 AR0-="RB8 ,

| Here Jordan appears to advantage, though I had to jivs up my
final tests on Zverett owing to strain, I believe I could reduce
the Jordan further, possibly to 750z,

T hava mot worked out percentages in the way you suggesi, beciuse

it is perfectly clear that these would be heavily influenced by
the type of machine and idiosynorasies of ths comjaiter. Further the

epead§ at which I performed these tegtes is mwuch in excess of nor-
mal requirements on the wpArchimedes”, and I should not cere to sus-
tain them leng. But I think you will sse thnt I hova devoted a good
deal of strenuous practice to Jordan's metnod.

wow that the trials are done with, taking 1in all I suppose 30

heurs at lesst during the past several days, I should like to say
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that your lstters, partioularly your second, wade me realtse that I
had misundarstood Dr Jishart's original request to Professor Whit-
taker, lners wera tuo refersnces in his letter to the polioy of
printing even differences, and the cost; and in his next leiter, to
mysalf, he wrote that "while it has besn oup usual procodure to re—
commend the printing of even differences with a table, it was sug-
gested that this would be unnecessary if the Jordan formuls were
brought prominently forward®, Noturally I tock i1 that the amphasie
1ay on the question whother the Jordan formula was better tian the
Everett with differences provided, and that the guestion of how it
compared with Everett witnoutu differances was subzldiary. In suech
tests as I was able to make, most of them baoing earried out on the
rfternoon preceding the Tuesdey morning when I made finnl tests, and
some at home on A winiature "Brunaviga®, it was c¢lear thet in G-joirt
interpolation on the "Archimedes® or "Brunsviga" at leasi, Jordan'a
method tock at least twiwe aa long as kverett with differs=uces, and
thet averett without differsnces was cowparable with Jordan, Had 1t
ocourred to me for o momsnt that, to guots your own phrase, "the
immediate gquestion is wiether Jordan's method 18 to be discredited
mmong English eomputers as of no practical service when differanccs
are not available®, I should have confined my raparkas to the Tirst
point only, and shonld have bagged for time to meke finer direriml-
ration in regard to the second, Not that I think for a moment that

to rank a new method as comparabls in speed with a generally pralsed
old method is any expression of depreciation; on the contrary I have
raraly used Everstt myself, dieliking the double line of data, and

so far do I feel from belittling the Jordan, for the ingenious sim-

plicity of which I have a sincerealmiration, that I have incorporsted
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it into my class leocture-notea and have passged 1t on to Dr Lidstone
and Mr D,5.Fraser, «e can be pretty sure it will soon be a household
word among sotuariea, and will have its merita thoroughly brought
inte the light, It never ocourrsd to me that the remarks of an iso-
lated individual, recorded in & mimute, would be more than a feath-
erweight among the opinions of more experlenced English computers,
but they wers not irresponsibly made, and 1t should now be olear to

you that I always took the matisr sarlously,
The question of relstive efficlency on the "Millionalra® interasts

me very much, but I umst postpona it for the prusant, Some time I

shall certainly do it, and write 1o you,
Just one little point arisinz out of your last letter, It is often

nooessary, you write, to computs for © = say <756 and also for .308,
Is that in order to compute an in.ermediete wvalue, say 3552734 ¥

I do not Luow the "darchant" machine at all, but it is probably
differsnt both from the "Archimedes" and the "Millionaire®. All our

mnchines are about fiftesn years or morse old,

Yours sincerely,

A Lt



