" 1A peneral prosramne for nechanical tranglation betwsen
axy two lanpuaces via an alpebraic interlineus

.& ' by R.H. Richens

It has become clesr that the amount of lexical and syntactical analysgisc required
to produce a smooth and idiomatic mechaniczl tranzlation from any base lansuage into
any target langusge is very great. In this paper the possibilities of mechanical
translation via an algebraic interlingua are explored. With this approach, only
one machine programe is envisaged for translation between any tvo langusges. A
mechanical dictionary is required for cach bage and each target langusge.

The interlinmua

The algebraic interlingua under investigation.is ideographic and constructed
50 as to represent the ideas of any passage in a base or target language divested of
all lexical and syntactical peculiarities; for which reason it is called Nude.

The words in Nude are constructed of some fifty elements (Roman letters and
mmerals, capital and lower case letters being regorded as different symbols), each
of which denotes some¢ basic idea such as plurality, plant or negation. A word in
Nude may consist of cne letter only; the nore complex a notion, the more elements
are required. Superior punctustion, aspostrophes -and quotes, are used as brackets
within a word.

Each word in Nude is regarded as o relation, either O-ad, l-ad ar 2-ad.
Common nouns, usually correspond to O-ads, e.g., Xp'CL = seed.

Adjectives and intransitive verbs, ¢.7. red or blush, are usually l-ad; these
are preceded by & point, e.g. Pz = one.

Transitive verbs exemplify 2-ads; these are preceded by a colom,
.. $BYV'LCL = ripen.
The word quslified by n l-ad precedes it, e.;. Xp'CL.Pz = one seed.

—

The words limked by a 2-ud precede it and are separcted by a comma,
e.5. D,Xp'CL.Pz:B''f'CL = the plant is ripening a single seed.

Coordinate conjunction, in which two words or vord groups are qualified in the
seme wey by the same 1-ad or 2-ad, are Joined by & hyphen.

Tranzlation from Jopsnese o Nude

The base passage isi-

KETSU SAKU HO GO

HET ni ICHI SAKU T02 ri

SHU SHI RYU SU2 ha

KO HAI JI KI ni yo tsu te

I ru (1.1)

Words in capitals represent the on vrommciation of the Chinesc ideographs in
the text; lower case letters arc used for syllables in hiragana script; the super-
sceripts are used to desipgnate derivative (abbreviate&). forms of the ideographs.
The above reading does not, of course, ropresent the pronumciation of the passage.

The first operaticn, assuning that the difficult process of character
recognition has been accomplished, is to veplace all derivative ideographs by the
standard formg. Thusi-

KETSU SAKU 0 GO

iBI ni ICHI SAKU TO »i
S0 SHI RYU SU ha

K0 BT JI KI ni yo tsu te
Iru

(1.2)



Next, the text has to be decomposed into sementicelly significant chwiks ty
metching against the Japonesc-Nude dictionary. In Jopanese, there is no
indication as to wherc words or churks begin ar end. It is thercfore necessary to
start at the beginning of the passage, match .the longest sequence, headed by the
first charactor o syllable, thet the dictiomry contains, cnd then proccod to the
next sequence, . In the postore quoted, wWITSUT ie the firat chank, SO the sccond,
an? 10 GO the third,

When o match is made, the following entries in the mechanical dictionary,
corresponding to each churk of the basc passaze, are extracted:-

12 The corrcspending wrord or words in Hude.
2} Category information.
.”35 Vord Clags.

By category is meunt conjugation, declension and ény other indication of
morpholopical status. Vord class is en extension of pert of speech. There is no
necessity for any cross correspondence tetween the word classes used far any two
languases.

The output at this stage ror the poesszages being congidered isi-~
nz

'KETSU »0°oN N # SAKU Xo''CLYEI'Q I » HO GO nz'P''P100 N *

HEI ni & # JICHT Pz Hun » SLEU xp''CL'HI'Q N % TO ri Post I *

SHY SHI X' LW % RYU Hz'c I * 8U P * ha Post IIT

KO HAT CI8z2*'pil / :CL'Sz ¥ + JIKI T N = ni yo tsu te * :03 Post I *

ISz M ru * ru Vit ru {(1.3)

The asterisks nerk the articulations of the passage. For ease in exposition, the
original chunk together with its tronslotion in Mude will be replaced, as far as
feasible, by 2 catch word in italics. Thusg 1.3 can be represented asi-

stie U ¥ capgsule W * percentnge N #

G * one Mum * copsule N * Post I *

gseced N # grain N * mumber N * Pogt III * ,
hytrdid 1T / shybridize N * time ¥ * iaccording Post II *

Jdifferent I ru #* Vi ru (1.4)

The next stage ie the cyclical reduction of the syntax to Mude syntax. This
is accomplished by matching word class sequences against the word c¢lass sequence
entries in the Japanese~lfude mechanical dictionary, following the procedure described
by Richons {in the press) at the 1955 Symposiun of the Cambridge Lanpuage Research
Unit. PBach matched scquence is replaced by a single word class, and at the same
tine the order of the words may be changed, ond punctuation and additionsl words may
be inserted, instruction for these operations being extracted from the word-clags-
sequence dictionory entrics. The oider in which the word c¢lass sequences 2re dealt
with ig inportant and it is not suggesied that the order adopted hore is necessarily
the best.

In the prosent instance, qualifier-noun sequences are taken first. The first
reduction isr-

ittic IT #* capsule ¥V * parcentage I *

¢ * (capsulc .onc) M * Pogt I %

seed N * grain N * number I = Poat III =*

e S prwitdige 1T * fime IT * szccording Post II *
nf & cu ¥ ¥

Gilfere 1 ru {1.5)

Next porn - noun and noun - verb transformer sequences are treated, giving,
Pirstly:-

(capsule itie) 1T * wercentege W o*

C # (capsule .one) I * Post 1 *

(prein N .sced) I * number N * Post IIT =

{ time Jhybrid / ,:};ybrj_'ﬂ_izg) ¥ * taccording Post I1 *

(.different ru ruj v (1.6)




ard secondlys -

{ percentage .capsule :tie) N x»
C = fcapgule Lone) N # Pogt I =
(munber .grain .seed) N # Post III *

%time hybrid /), thybridize) N * :according Post II *
.different ri ru) V (1.7)

Postposgitionnl phragzes are reduced next:-

{ percentage capsule :gt_a) o

C * (pumber .grain .geed

»capgsule .one ® Poast III *

{time .hybrid / ,shybridize :according) Av ¥

(.different ra ru} V (1.8)

and then coordinate noumns! -

(percentage « CipgUule . tis

v nunber .grain .seed

.capgule ,onc) N * Pogt IIT »

(time .hytrid /,:hybridize : according) Av
.different ru ru) V (1.9)

i

Adverbial phrases are now absorbed into their verbs:-

(percent@ge .cansule .tie

- mmber .grain .seed

.capsule .one) N ¥ Post ITI *

{.2ifferent ru ru i

,time .hyhrid /,:hybridize :according) V ' _ {1.10)

and, having obtained the word class sequence I Post III .V, the final stage in
reduction cuan be effected: -~

(percentaﬁe capsule Jtie

~ mmbeér .grain .zeed

.capsile ,one

Jdifferent ru ru

,time .hybrid /,:hybridize :according) (1.11)

T4 should be noted at this point that had the word class sequence been of the form

M Post III :V, the roduction would have been more difficult since though Post III,

the postpositior ha (pronounced wa), usually follows the subject of a verb, it can
2lso follow the object. ’

Before completing this stage of the translation, verious interactions have to
be dealt with. These are ascertained by consulting the relevant part of the
Javanese-Nude dictionary in the way described by Richens and Booth (1955) and
aplified by Richens (loc. git).

The only chunk-categary intcraction iz T ru ... ru , ru being the conclusive
ending of the r conjugation. There is no acditional information provided by this
inflexion, =0 the translation now gtands asgt-

vercentare .capgule .tie

- mumber .grain .seed

«CADSUlE L0nc

Jdifferent

,tine Jybrid /,ihvbridize taccording (1.12)

There is one interesting chunk-semantic interaction in capsule .tie, which gtonds
for SAKU Xp''CL'HI'Q KETSU =u®Cll. The interaction is Xp'CL .KETSU, vhich generates
B''£ICL, meaning meture. In other words, when the ideograph KETSU is combined with

charscters denoting fruits or seeds, it means mature instead of tie. When this



substitution is mede, the {renslation into lfwle is campleted and the Japanesc
clnks can be dronped, giving:- : :

nz'P' 'P100 .,Xp' 'CL'HI'Q (BUIFICL
~P .¥z'c JXp'CL
L' 'CLHEYG P2

22

, T .CL'Sz''p/,1CL'Sz 103 (1.13,

“hether X0 HAI means hybrid (CL'Sz''p) or hybridization (OL'SZ) is wnecertein from
the passere quoted and cannoct even be decided from the immediatc context.. D3oth
readings should therefore be given. For convenience, however, hybridization
(CL'Sz) will be token as the reading for the following translations.

Tranglation fron Made to Bnmlish

+3

he procedure deacribed above 1

s nov reyented,  Consultation wiith the Nude-
Brzlish mechanical dicticnary provides

percentage nz'P'TPIOC 1 ot o+ copsule Ap''CLYV.I ¥ imabwr BUITCL YV e %

= nubher P 3 oeb % grain ilz'c ¥ ¥ .zecd Xp'CL 4 =

.canoule Xpt'CLYHT'S X * ,ome Pz 4] sing *

LQifferent Sz 40 %

Jhine T 17 ok ,tnyieidiz CL'Sz V ¢ * faccording . to €3 Pre (2.1)

Using the same convention of catch words as before, the above can be rosrosented
nore shortly as:i-
percentace I 2b * ,,capsule W * tmatwre V »
- munber I' ab ¥ .grain N * ,gecd W %
.copsule N * ,one Lj sing *
different Lj #
Jtime K oab * thybridize * iaceording Pre (2.2)

LlJective~nioun zcouences are donlt with first, This involves roversaol of
word order arnd, since the adjcective concerned is a singularizing form, trans-
fermation of the nusber-ncutral noun into the singular. Thusi=-

percentage I b = ,,copstle N % tmature V *

- number H sb ¥ Lorein I * .geed N *

(one censule) N

LAifferent LI % .
stime T ab * ,ihybridize * iaccording Pre (

el

»

o
S

Thz next three stapes deal with noun~nown and noun-verb sequences. . The
approxinste method of freating neutral comion nouns as plurcl and neutral zbstract
nouns &g singular ig adopted. The definite article is inserted before singular
nouns, thouzh puch nore caplex rules are required for geoneral use.

nercentage I abh ¥ (neture vasupt capsule plu'r) Hplur #

- (the mpber of srain plur) N * ,seed N *

{one cavsule) 19 #* ‘
Sdrferent LF *

,(the time of hybridize rropt) N taccordin’ Pro {2.4)

{(the parcontare of matwre pastpt capsule plur) R

~ {the mytber of prain 1 ur of sced plur) N %

{one capaute) W%

Aifforent L *

,{the tine of hybridize prept) N # teccording Pre (2.8)

{the pergentase of meturc pastpt capsule plur) I *

-{ the nuwiber of grain plur of geed plur

of onc copsule) N ¥

Sifforent S = o
,(thc time of hybridize prept) N * raccording Pre (2.3




Prepositional phrases are dealt with now:-

(the percentage of mature pastpt capsule plur) N *
-(the number of grain plur of geed plur

of one capsule) N *

Aifferent AJ *

.{accerding the time of hybridize prept) Av

and then coordinate nouns:-

{the percentage of mature pastpt ¢apsule plur
and the number of grain plur of seed plur
of one capsule) N plur *

.different 43 *
‘faccording the time of hybridize prept) Av

The word class sequence is now N plur .Aj .hv . From this the final
syntactic arrangement is obtained:-

(the percentage of mature pestpt capsule plur
and the number of grain plur of seed plur

of one capsule

ba irr plur different .
according the time of hybridize prept)

Chunk-category interactions are now ascertained in the Nude-English dic-
tionary to obtain the inflections for the nouns and verbs, and the final
result is:-

the percentage of matur -ed capsule -s
and the mumber of grain =-s of seed -s

of one capsule

sre different

according to the time of hybridiz -ing

Translation from Nude to German

The initial output from the Nude~German dictionary is:~

Prozentsatz nz'P'PI00 N ab mas *., Kapsel Xp"CL'HI'Q N fem * tireif B"f'CL V ¥
-Zahl P N ab fem * .Gran Mz'c N neut * .Same Xp'CL N fem *

Kapgel Xp"CL'HI'Q N fem * ein Pz 4] sing *

.verschieden Sz 4 *

y2¢it T N ab fem * ,: bastardier CL'Sz V * :gemiss C3 Pre gen

or, using the catch-word convention:-

percentapge N sb mas * .,capsule N fem * :mature V *
-number N ab fem * .grain N neut * .seed N fem *
.capsuple N fem * .one Aj sing *

.different Aj *

ykime N ab fem * ,:hybridize V * :according Pre gen

The succeeding reductions are parallel to these for the Nude-English trans-
lation but the expressions derived are more complex in view of the much more
highly inflected nouns, adjectives and wverbs and the inflected article:-

percentage N ab mas * ,,capsule N fem * :imature V ¥
-number N ab fem ¥ .prain ¥ neut * .seed N fem *
.{one fem capsule fem, N fem 12 *

.different AF %

stime N ab fem * ,: hybridize V * :according Fre gen

(2.7)

(2.9)

(2.20)

(3.2)

(3.0)

_—
£
A

T
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percentage N ab mas * .(der fem plur pature pestpt fem plur gapsule fem
plur} N fem 123 *

~(der fem number fem der gen plur mas grain gen neut plur) N fem 12 *
.geed N fem *

.(one fem capsule fem) N fem 12 *

Gifferent A *

,ider fem time fem der gen neut hybridize inf gen) N fem 12 * :according ( )
Pre gen 3.4

(der wmas pergentage mas der gen fem plur mature postpt gen fem plur capsule
gen fem plur) N mas 12 *

-(der fem number fem der gen plur mas grain gen neut plur der gen fem plur

seed gen fem plur) *

.(one fem capsule fem) N fem 12 * :

.different A4j *

,{der fem time fem der gen neut hybridige inf gen) i fem 12 * :according ( )
Pre gen 3.9

(der mas percentage mas der gen fem plur mature castpt gen fem plur capsule
gen fem plur) N mas 12 *

-(der fem npumber fem der gen plur mas grain gen neut plur der gen fem plur
seed gen fem plur

one gen fem capsule gen fem) N fem 12 *

Jdifferent A *

,(der fem time fem der gen neut hybridize inf gEn) N fem 12 * :according ( )
Pre gen 5.6

The numbers following the N word classes indicate the number of poten-
tially inflectable words in the preceding phrase.

The two following stages deal, as before, with prepositional phrases and
cocrdinate nouns:-

(der mas percentage mas der gen fem plur mature pastpt gen fem plur capsule
gen fem piur) N mas 12 *

-(der fem number fem der gen plur mas grain gen neut plur der gen fem plur

scaed gen fem plur

one gen fem capsule gen fem) N fem 12 * '

.different AJ ¥

.Zaccordiﬁg der gen fem time gen fem der gen nsut hybridize inf gen) Av {(5.7)

{der mas percentage mas der gen fem nlur gen mature pastpt gen fem plur
capsule gen fem plur
und der fem number fem der gen plur mas grain gen neut plur der gen fem plur
seed gen fem plur
one gen fem gapsule gen fem) N plur 12 und 12 *
different Aj ¥
-(gccording der Ben fem time gen fem der gen neut hybridize inf gen) Av (3.8)

Having reduced to the word class sequence N plur.ij.dv, the final reduction
can be made:-

(der mas percentage mes der gen fem plur gen mature pastpt gen fem plur capsule
gen fem plur

und der fem number fem der gen plur mas grain gen neut plur der gen fem plur
seed gen fem plur

one gen fem capsule gen fem

sein plur

according der gen fer time gen fem der gen neut

hyvbridize inf gen
different) (3.9)

The chunk-category interactions, though numerous, present no difficulsy,
and the final output is:-



der Prozentsatz der ge- reif -ten Kapsel -n

und die Zehl der Gran -e der Same -n

ein ~er Kapsel -n

sind

gemiss der Zeit des Bagtardier -ens

verachiedan : (3.10;

Translation from Nude to Latin

The first stege provides:-

ratio per centum nz'P"P100 Nlab fem II* .,capsul Xp"CL'HI'Q N fem I ¥ :matur
3"f'CLV I ¥
-numer P N ab mas II ¥ .gran lz'cN neut IT * .semin Xp'CL N neut III *
+capsul Xp"CL'HI'Q N fem I * ,un Pz ..} sing irr * .divers Sz 4j I *
stempor T N ab neut III * ,:hybridiz CL'Sz v I * :secundum C3 Pre acc (1.1

or

percentage N1 ab fem IIT* .,capsule N fem I * :mature VI *

-number N ab mas II * .grain N neut II * .seed N neut III *

«capsule N fem T * .gne 4J sing irT

«different 43 I * :

,time W ab neut III * ,:hybridize V I * iaccording Pre acc (4.2]

The stages in reduction ere -ery similar to those already described. The
definite article does not have to be inserted:-

percentage N1 ab fem II * .,capsule N fem I * imature V I #®

-number N ab mas II * .grain N neut II * .seed N neut IIT *

-ica;gsule fem I gne fem irr) . M2 fem *

Gifferent 4j I ¢

,time N ab neut IIT * ,:hybridize V I * iaccording Pre acc {a.3)

-{yumber mas II grain gen neut plur II) N1 amas * seed N neut III *

.(capsule fem I one fem irr) N12 fem *

.different ij I *

,I?Ehe neut III hybridize ger gen I) N1 neut * taccording Pre acc (=0

rcentage fem 111 capsule acc fem plur I mature ger gen I) N1 fem *
-%number mas ITI grain gen neut plur II seed gen neut plur ITD) N1 mes *

.(caggule fem I one fem irr) W12 fem *
.different o I * _
,ztime neut III hybridize ger gen I} ¥l neut * iaccording Pre ace (4.3)

Eircentage H1 ab fem 111 * .(capsule acc fem plur I pature ger I) Ng #*

( ercentage fem III capsule acc fem plur I mature ger gen I} N1l fem *
-!number mag II grain gen neut plur I1 secd gen neut plur IIT

capsule gen fem I one gen fem irr) N1 mas *
«different 4 I *
,Itime neut IIT hybridize ger gen I) N1 neut * raccording Pre acc (4.6)

{ centage fem I1I capsule acc fem plur I mature ger gen I) N1 fem *
—inumber mas I1 grain gen neut plur IT sced gen neut plur III

capsule gen fem I one gen fem irr) Nl mas *
LGifferent 4 T ¥
.(according time ace neut ITI hybridize ger gen I) Av (4.7)

(Eercentage fem 111 capsule acc fem plur I mature ger gen I

et number mas II grain gen neut plur II sesd gen neut plur III

caepsule gen fem I one gen fem irr) N plur I fem et I mas *

.different AJ T ¥

.(according time ace neut ITI hybridize ger gen I) Av (4.8)




- A =

(percentage fem IIT cepsule acc fem plur I mature ger gen I
et number mag IT grain gen neut plur II seed gen neut plur III
capsule gen fem I one gen fem irr

according time acc neut III hybridize ger gen 1

different neut plur I esse plur)

After matching against the Nude-Latin djictionary for the chunk-category
interactions the output is:-

ratio per centum capsul -ag matur -andi
et numer -~us gran -orum semin -um
capsul -ae unius

secundum tempor -em hybridiz -andi
divers -a sunt

Translation from dude to {elsh

The preliminary metching againet the Hude-Welsh dictionary gives:-

anran nz'P'P100 N ab fem ¢ * .,asgl Xp"CL'HI'QG N mas m * :aeddfed B"f'CL V u *
-if P N ab mas rh * .ronyn Mz'cN mas g nau * had Xp'CL N mas *

+asgl Xo"CL'HI'Q N mags m * un Pz 43 sing *®

.wahanol Sz Aj g *

,amser T N ab mas oedd * ,irces ¢ i rhywiau V1 * tyn 81 C3 Pre

or

percentage N ab fem ¢ ¥ .,capsule W mas m * :mature Vu *
-number N ab mas rh * .grain N mas g nau * geed N mas ¥
.capsule N mas m * one 4j sing *

.different Aj g *

ytime N ab mas cedd * ,:ihybridize V1 ¢ i * iacpording Tre

The stages of reduction are fundamentally similar to the preceding cases with
the addition of instructiong for initial mutation:-

percentage N ab fem ¢ ¥ .,capsule M mas m * fmature Vu *
-nurber N eb mas rh * .grain N mas g nau * seed h mas *

.(one mas capsule mas m) N12 fem *

Y ffevent A4 o ¥
LQLITeTSY L oAS £

ytime I ab mas oedd * ,:hybridize V1 ¢ i * :according Pre

number mas rh grain plur g nau) NI mas * seed I mag *
{one L@ capsule mas m, N12 fem *
.Gifferent 4 g *
,E;;mg mas oedd hybridize inf c i) iaccording Pre

gfrcentage N ab fem ¢ * .(mature inf u capsule mas plur m) NZ fem plur *

( ercentage fem ¢ mature inf u capsule mas plur m).Nl fem *
-fnumber mas rh grain plur g nau seed plur) N1 mas *

b irm—

.(one mas capsule mas m) N12 fem *
«{ITTerent A% g’

] Attt

L f£ime mes oedd hybridize inf ¢ i} iaccording Pre

(percentage fem ¢ mature inf u gapsule mas plur m) N1 fem *
-%number mas rh grain plur g nau seed plur

one mas capsule mas m) N mas 1 *
.different 4 g *
,(time mas oedd hybridize inf ¢ i) taccording Pre

(Fercentage fem ¢ mature inf u capsule mas pluf m} N1 fem *

-{number mas rh grain plur g nan seed plur

one s eapgulec mas m) N omas 1 *

.different Aj ¢ *

laccording time mas oedd hybridize inf ¢ i) Av

(4.9)

(5.1)

(5.2)

(A
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ab
ace
Aj
asp
c

c

e
fem
g
gen
ger
i
inf
irr
m
mas

- g -

(Egrcentage fem ¢ mature inf u capsule mas plur m
& number mas rh asp grain plur g nau seed plur

one mas capsule mag m N plur 1 fem a 1 mas

.different 4 g *

.(according time mas oedd hybridize inf ¢ i) Av (5.8)
(y mae

percentage fem ¢ maturs inf u capsule mas plur m
a number mas rh asp grain plur g nau seed plur
one mas capsule mas m

yn different g soft
according time mes oedd hybridize inf c¢ i) (5.9)

ifter ascertaining the chunk-category interactions, the final output is

y mae
c= anran asddfed -u m- asgl -au
a rh- if gronyn -nau had =-au
un m~ asgi

yn wahanol

51 amser c- roes -i rhywiau (5.10)

List of Nude elements

becoming, change piant
straight, plane plurality, group, number
causation, influence hard, firm

same, oqual

time, period, duration
elongate

textile

part, component

regation, opposite, contrary

possibility, potentiality
pertain

in, inside

living, alive

mach, mare, great

near, adjacent, together

contact, adhere, attach

(A A i LAl

List of caterory indications

abstract N noun

asccusative nau plural suffix (Welsh)

adjective neut neuter

aspirate initial mutation (Welsh) Num nuneral

coordinate conjunction cedd rlural suffix (Welsh)

c-g-ngh-ch initial series (Welsh)  Pastpt past participle

vert suffix (English) plur plural

feminine Post Post position

g-ng initial series (Welsh) Pre preposition

genitive prept  present participie

gerund . rh rh-r initial series (Welsh)
infinitive suffix {Welsh) T verb suffix (Japanese)

infinitive sing singularizer

irregular soft soft initial mutation {Welsh)

m~f initial series {Welsh) u infinitive suffix (Welsh) _
mesculine vVt verb transforming suffix (Japanesc)

4frabic numbers indicate the position of inflectable chunks. Roman numbers indicate
morphological subcategories, e.g. declensions.

Surmary

A general programme for mechanical trenslation via an algebraic interlingua

called Nude is described.

From a Jap%nese passage conve
ni ICHI 34KU To® ri SHU SHI RYU SU-

Etion&lly transliterated as: KETSU S4KU HO 20 HET
ha KO HAI JI KI ni vo tsu te I ru, the following

specimen trenslations into English, German, Latin and Welsh, respectively, were
obtained:



(1) the percentege of matured capsules and the number of grains of seeds of
one capsule are different according to the time of hybridizing.

(2) der Prosentsatz der gereiften Kapseln und die Zahl der Grane der Samen
einer Kapseln sind gemass der Zeit des Bastardierens verschieden,

(5) ratio per centum capsulas maturandi et numerus granorum seminum capsulas
vnius secundum temporem hybridizandi diverss sunt.

(4} y mae canran oeddfedu masgleu a rhif gronynnau hadau un masgl. yn wahanol
yn 81 amser croesi rhyeiau.

The method ocutlined ig illustrative only and would require intensive develop-
ment for gereral application. It seems however that interlingual translation has
great potentialities and should be seriously considered in any mechanical trans-
lation research programme.

Grateful acknowledgement is made to Mr. M. Rees for assistance with the

translation into Welsh.
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