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FOREWORD
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VISIT TO THE RUMANIAN INSTITUTE OF MATHEMATICS

/ Followirg is the translation of an article by
Bela Laez2lo in the Hungarian=lanzuaze periodical
Korunk (Our Age), Kolozsvar, Vol XXII, No 2,
Feoruary 1963, pages 154-160,

The road in Kolozavar leaeding to the Academy Mathe-
matics Institute (Akademria Szamitasl Intezet) makes a steep
¢limb. It makes the heart pound, as 4id the steen atalrcaae
leading to the mathematics classes of the past.

At that time, however, in the decade of 1320, the
heart pounding was accompanled by a certain amount of emo-
tion which domirated our thoughts which appeared reluoctant
to conform to strict mathematical discipline. Secretly,
we had dubted our instructor "Lucifer," and it was a sur-
prise when he enacted the role of Adam in the school play.
Mathematics and poetry bore this strange relationship to
us students at that time. After two performances our in-
atructor ceased to ve Adam, and ue took all measgsures to
instill his subject in us as an independent, disciplined
concept. We began to belleve that numbers governed the
world. We considered the graduates, and the youths hold-
ing positions in enterprieses and in offices as slaves to
mathematics, who piped away their lives laboring over
enormous accounting bdooks with needle-gharp pencils: debit
accounts, credit accountss, transferrals, totals, and in
the meantime their pocket watchose al thelr breaasts monotone
ously marked off the passage of time.

Only a spark lacked, to ignite our interest and to
reveal the true poetry of mathematics %o us. However, the
"Lucifers" of the mathematics department were unables to
light the sole possidble road to recognition of the truth,
which leads from a vital viewpcint through abatract think-
ing and thence to practice. They were unable to lmpart to



us the way in whish mathematics may faithfully describe

the most characteristic traite of reality, viz. change

and motlon. They d1d not strive to train the students

in the functional viewpolint, based cn kacwa factors in a
few glven equations, to find quiockly and reliably the value
of unknown factors. They also neglected imparting inspir-
ing knowledge of the history of the subject. At those
times it would have been helpful to mount somes kind of

tine maohine, and with the input of certain data fly through
ages, from the domain of simple arithmetic to the world of
cybernetics.

v o] he

It 18 a short trip to my goalé oue-fourth the dis-
tance between the Beke 3quare (Peace 3quare) and the Astro-
nomical Observatory. Expression of the new emotion is ur-
zent, because within a few minutes 1 will be among scisn-
tists who are sharacterized by mathematization of the think=-
ing and action of modern nan. New I am swert up hy the
time machine...

It 18 68 though I werse race 10 face with the pythagor-
eang of o0ld, as maglcally they review the numbers they have
arrangsd by themaselves, belleving that Lhe numbers actuaily
control the world. (At present, man exercises cybernetics,
the "art of control," in respect to the orbits of unknown
celeastisl bodles.) Ancient orientals, Chaldean, Fzyptlan
priests and 3hawana rise up from the misty rast. They
rurture nuuexrology with reiiglous treabling, assoociating
the numoser 5 with the major planeis, and the number 7 with
the phases of the Moon. (In our era, liberated man realizes
five=, and seven-year plans with a confidence aliminating
centurles of retrogression, and mountes the rngs of the
ladder of scientiflc-technical dsvelopment with glan steps.)

From our +ime 7rachine we may look back with respsct
upon the Hindou masters. They contributed a seemingly in-
significant, but actually epochal key to the simplification
and fsacilitation of computationa, the zero, the numerical
space marker which is indispensab.e at present. (Thess
symbcls aid man at the present day in comxputation of the
willions of kilometers of rockets aimed at fcrelan celes~
tial bodies.) Let ue salute the Roman mathematicians bend-
ing over the counting table (abacus), and the Ruagian mas-
ters rerforiing complex computaticns while manipulating
the ten beads per wire of the counting board (shtoshkhitiy).
Let us zreet Neppert, the dlscoverer of the first lozarithmic
table. We must pause a moment to tell Laplace that he was
right. Discovery of ths logarithm shortened the performance
of computations ordinarily extending over a period of months,
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thereby actually doubling the life or the s&stronomer. (Oh
naster, had 1t ever occurred to you that several thousands
of operations ocould sre day be performed per aecond on the
latest devices, thereby rendexing the "lifespan" of astrone
omers ?orn in the 20th ceuntury computable conly be electronic
peans?

Stopr the time maochine; “or the moment we shall en~-
trust the trip to the ares of science fiction literature.
We have arrived.

The "Absolute snd local' ° of a_Sgiool of Mathematics

The villa-type huilding, surrounded br an everareern
park now covered with snow, 1s being painted at the moment.
We thread our way through & labyrinth of corridors and roowms,
with "wet paint" gigns framing the doorwaye.

We enter a not entirely unfamiliar surrounding. Our
periodical has enjoyed contact for six years with the
director of the Instituie, Professor Tiheriu Popoviol, cor-
responding member of the RNK Acadery who is conducting
world-reknowned regearch work, and especially with Emgineer
Laszlo Nezeti, chief of the ocomputor division, who has 1in-
formed thousards ol our roader% on timoly problema ¢f tech-
nical cyternetice. ;/ see Note_

(/"Note_7 Laszlo Nemeti: "Elactrcrnic Computors,’

oprunk, 1957, page 1665. Laszlo Yemetl: "Computing Machines
n the Public Economy," Xopupk, 196C, page £47.)

Six years ago we could have obtained only a partial
anaver, in conformance with the nmodest degree of develop-
ment of that period, to the queatiorn, phased in mathematical
terms: "What i3 the 'absolute and local' value o the In-
stitute? (comsidering the national, sa well as the internation=-
al level a3 shsolute values)."

In the rirst year of our publicatic: we were able to
give a pioture of the history of the developrent of the
Institute, whicha is the history of the creation of an essen-
41ally Kolozsvar school of wathematlcs.

Qur popular systou has snabled mathematical research
to exceed the narrow limitre of academic chaire of universi-
ties at Xclozavar, 8lao; enabling clearly defined problems



to be undertaken throush progress rased on gystepatic oole
lection of data, enabling development in x2 well dalined
direction, and enebling enrishwent, of thia branch cf science
with traired spesialists and wature ressarch personnel. BRe~
ginning in 1951 preseaich work has gravitated arcund the

plan of the Nathematlcs Depuriment cf the icademy. Hovever,
quantitative and qualitative growth, sctivity 1a an increas-
ingly large sphere, and the theoretical and practlcal re-
sults attained quickly elevated the Depertment to institute
rank.

According to the text ol the charter, the field of
research of the ingstitute !s the approxivation of functions,
and research on their applicatioun i1 nurerical and graphie
computation and in the acnatructicn of comphutor machinea.

s bacis of nurposeful and eystenatlc researsh word
in conformance with plan 1s axteralve information. At the
vresert time aprlied mathematics ia an excepticnally cimplex
phenczenon; it may not be undersiood wilthout Xnowleige cf
tne sntire wechaniam of develcorment ¢f wathematical trirzing.
Tecause of this faet, the informsation of specislicts and ex-
perts in our country is furthered oxtensively. :

If the Torelgn veyaree cf agsoclates of the Inntitute
were marked cn a map with red tags, and 1f ithe direction of
the trips were indicated by lines bLeiwaen Kolozaval, &s the
starting point, and the zreat wetropollises, we would have
e vitel map cf internationesl connections. Contasts and in-
forgation included the 3oviet Union, the rolish Peoples
Repudlic, the Hunzarian Peoples Republie, Austria, Jorman
Democratic Rerublic, ths Letherlande, France, Italy and Sweden
during the 1357-1262 periud. Nine rembera ¢X tne peraonnel
of the Institute have participated in verious sclentlfle
conferences and study toursa.

The visitor's registry of ihe Inatitute, &s a doou~
menit of vital ccntacts, lists visits by 33 sclentific pepr~
sonnel, from the Soviet 'nion, Pulgearia, (zechoslovakis,
China, Poland, Hungary, Sermsany and Italy.

continuinz contact has been eatablishel with the
Academy of Sclences of the Follah Fecples Republic (rege
ulated by a treaty of cooperation fer the years 1950=1062)
on the sublect "Qualitative Theory and Numericsal Intesra=-
tion of Differential Eguations."

‘4-



To tre present tire six personnel of the Institute
have published valuable atudles in the mcientifi¢ periodicals
of the Soviet Unlon, Poland, Hungery, the German Democratic
Republie and Italy.

Selentific Secretary Lascu Bal may point with pride
10 the semiannual periodical of the Inatitutre, entitled -

%mu_ﬂ}.szmm.ds?nﬁu&s Dus to the publication
of this periocdical, whiec 8 increasing in circulation, the

Institute enricnes 1ts library with 20C foreign technical
periodicals. The majority of the articles in 8§§g11 gi _geor-
ggggg;_gi_ggggmggggg are reports of the work of Institute
personnel. '

Thus these few aunmary data offer obvious proof of
the absolute value ir ccrnnection with the world level.

The visitor nay feel that he is ir a gpecial kind
of school of wathewmatica hora. Ir the departments (1. cone
structlve ‘unctioraT thecry; 2. rurerical analysis; 3. copme
putors)} ané in the Lwo subdivialors of each department the
zajority of the expart perso.nnel are youns persons, tralned
durins thne ueswlps period of our bullding of soclalisr. Tane
most striliing inmoression 1s the nurnossful spplication rmade
of »erty directives in the course of research worik, and for
utilization of the various natnenatical methods in the
rublie econony, &t the entervcrise, reserve, dbranch and
national levela. The denartment heads ?TO”GBB“r Dumitru
vaslle Ioneacu, serenc Redo and Laszlo Nemetl effectively
pronasate the concept that at this tine research ls to bve
cnaracterized primariliy by extaensivre praseotical snplication
of theoretical achlevezents.

Yo are ~leaninc for data reiatin~ to e hisgh level of
connectlon beiveenr theory and nractice. The »revaliling
silence becoues tenge because 1t 1s charged with the ten-
gion of the tasiks. As an objective rezlity the computa~
tions beccme embodled in drawings, tables and zechaniocal
aids furtherinsg production rrocesses: the researoh work 1is
naterializing.

Let us discuss the problem, nov alaya in chrono-
logical order, vut conforming to the individual task areas.



The first systematic studies of nomograrhy in Rumania
were undsrtaken at Kolozsvar. Lasou Bal and Ferenc Rado
nublished the firat Rumanian=lansuage work dealing with
nomogravhic research in 1956. In this connection we nay
alreedy provide an anrnsvwer to the problem affecting Rumania
under 1lts coalitions of domestic reality, of how the re-
search conducted along this line zay Le applied.

Fraphic solution of various comvutation tasks, the
nomogran serving planar depiction cof multi-variable functions,
is i fairly broad use in technical practice at the nresent
time. The graphioc aymbols develconed, which occur as funce
tione of known quantities in the ziven equations, vield the
value of tho unknowr. quantity sicply by readinpg it off.
Lomomraza are especlally suitable for the nonferrous zetal
indust»ry, in the computations connected with gears.

At the request of the tractor plant at Brasso, the
Inscitute deternined the thickness of the tivs of the cute-
tinp blades used in the marufactura of seara with the aild
of nomozraphic data, as well as the minimal number of gear
teeth anabling processing without danger of vibration.

Conputation of the data of aspecial tools needed for
production of scraw-tyre oil pumrs for the Fudszsir plant
presented a different nroblem. This enatbled production of
a demanding industrial product as a new step forward in
ouy teannical develorment.

The data of speclal tools also were cooputed for the
Unirea plant at Kolozsvar, necessary for manufacture of the
so=~c&alled inob-vheels of mechanical looms. This assistance
reprassnted a saving of 60,0C0 leu per year for the plant.

The Inatitute may cite significant achievements,
esmealally in tne fleld of numerical analysis. Thls is the
thaory of computation technology almed at development, of
the most purnoseful, rapid and npraclae rethods of resolu-
tisr of problens, and it engages the Institute personnel in
an sver broadenins field of research. The conference held
at Yolozavar in 1960 was very impressive. Sixty researchers
fror various parts of the country were invited. A total of
100 reports were vresented at thls conference.

Mis large-~scale meeting of reasarch personnel re-
sulted in & high level of contacts beiween the flelds of

thecry and praoctice. .



At the request of the Nunicipal Develonment and
Architectural Plan Bureau (Varosrendeszetl es Epiteszeti
Tervalivatal) cf Xolozaver the Institute developed numerical
ald tables ror asimplifigation of methods of plannirg illume
ination openinsas in bulldings.

At therequest of the Eanes-30lyal University the
Institute developed the orystal grid oconstant of feldsrar
minerals. The Debye-Scherrer procedure wagz used in the
investigation of the material structure. The vlaces of
paximunm intensity were identified through the derlection of
X=ray beams by crystals comprieing tie rezllar atomic
spatial grid (the maxirun intensity is indicated by the
appearancse of dark rings), and the crystallire structure was
derived with the ald of the diapgram obtained in this manner.
Thie computation simslified classification and separation
of silicate feldspar varieties.

The reessarchers 2lsc nade progress in the fleld c¢?
linear nrozramming. This typre of computatiorn furthers the
most favoravle (optimal) sclution of the preparation of
various plans and programs. It 1s used in the case of pro=-
grans in which the juantity inveastigated for optimur valiues
is in a linear (primary) relatlionship with the otaer gquane
tities determininz 1it.

Resolution ¢ transportation protlems on the basis
of most econdomical dlstribution was one of the most spselal
types oY linear programming perfcrried. The Rallroal Admin-
latration of the Province or 3rasso reguested that the
Institute develop an laproved schedule for locomotives on
the Brasso-Iredeal section 5f the lius. The result of this
development waa that the stock of locomctives was enadled
to be reduced by two engines. The value of this computation
technique may be appreciated from the fact that keeping up
pressure for the dally opveraticn of one locomotive costs
2,000 leu.

The Institute also recelved a requeat for apnrlica-
tion of the linear nrogramming nethod from the Xolozsvar
fehnofrig plant. The task consisted of deteruination of
the most economical composition of the charge of the
cupols furnace of the foundry.

T™his was no siample task. The given circumstances

required repeated revislon of the calculatiors already per-
formed. The various economic and technical factors set

-7 -



& limit upon both the preparation and application of the
progran. What happened in the ocase of Tehnofrig? The first
version of the linear vrogramming was based on the suppo-
sltion that the plant had the necessiry amount of useful

rav vaterials . During one-half year a seving of 20,000 leu
was eflected. However, when oertain types of rawv material
vere not avallable new computatiuvng beocame necessary. New
veraions of the computation had tc be dsveloped, taking into
account incomplete stock of supplies and offering broader
pusaibllitiee for implerentation of the program. The second
version also may result in savings.

At the Tehnofrig plant persounnel of the Inastitute
worked together with techrical university personnel in studye
ing the dynamio balancing of the ammonie compressors. The
necesaary balances were computed at the site of location of
the various installations. This work resulted in improve-
zent of product quality, together with & signifisant reduc-
tion in vibration. .

mMaineer and university lecturing professor Dezso
Maros also 1s a very busy technical expert. He maintains
the contact hetween the Institute and the induatrisl plants,
and reviews rulfillrent of the so-ocalled appliocable plans.
The Institute concludes cocperative contractes with ernter«
rrisgee. At present the problems cof optimum planning and
of progranning production processes are under atudy on the
naeis of ten ocntracta. Researchers of the Inatitute are
croupled priverlly with production problems of the nonferrous
wetal induatry. The list of “customers" of the Institute
includes the VO§gg zhezlg (Red Banner) Notor Vehiole Plant
at Rrassc, plants of the Cable Industry at Aranyosgyeres,
the Leather and Shoe Factory at Kolosavar, the Furaiture
Factory at Liberiatea, the Poroelain Goods Faotory, and
other industrial nlanta.

In hie artioie puvlished in the No. 4, 1962 issue of
. o -

Al

408 essor eriu Popovicl redort-
ute is developing its contacts with biol-
ogists, doctors and linguists. Since that time the doators
and biologista have undertaken close oontact with the In~
stitute and at present are participating in catheazatios
courses. Crganized cooperation also has been established
with dootors of the neurologloal olinic at Xoloasborsai.

They are developing a so-~called mathewmatiocal test method

. Tor deteoticn of fluotuations in the aondition of patients.

} -
- 8 -



(An exanple of the expanaion of mathematios is the fact of
its progress in paychiatry.) :

A new trend in the history of develorment of the In-
atitute is the fact that concentrated work has been conduct-
ed on the solution of statistical problems on the basis of
probability computations.

MARIGA = e First O{fspring

On our way to the cybernetics section, consisting of
the machinery hall cf the computaticn divislon, we pass
through additional work rcoms. We observe pleasantly serious
young personnel at the desks, the so-called assistant research-
personnel, who have graduated 1 to 3 years -ago. (Their occa-
sional chuokles leed us to surmise that they are speculating
on the probebility of our veing smeared by the freshly painte
ed door frares.) We muse on the queation of how many of
them are 014 enough to have witnessed the "birth" of MARICA.
MARICA, of course¢, is & mach'‘ne. Its complete name is "Masina

Autopate ou Relee a Institulu, de teloul sl Aosdemiel.”

In his aforementioned article, Professor Tiberiu
Popovial drought up the question six vears ago of whethor
izportatlon of a computor would be the simplest solution.

He also answered his own queation: "No, this is an improper
standpoint. We want to traln experts, and we wlgh to utilize
owr own theoretical achiesvements. We would like to, and we
will gomgnstrato that attainment of this goal is possible in
Rumania.

In this way MARICA, the computor, was created. Thls
firast-born of Rumanian scientists, which undorntandablg is
easteened, but alsc is called by pet names, serves walnly
experimental and denonstrative goals. Upon catching sight
of the computor ve were lmpressed, and reminded of an infant
whose features and structural appescrance suggest a potentlal
giant at maturity. Almost all itas perts may be seen clearly
in 1ts small glass room. To a certain extent it resendbles
a telephone central exchange. However, it is incomparably
pore senaitive and complex than the latter. At a telephone
exchange one may shout down the noise and clatter with con-
centrated effort. In this case, however, ¢ne particle of
dust 1a sufficlent to cause possibility Of error in the cone-
putation. Maintaining the immaculate status Of MARICA is
an excaptionaliy demanding process. This first instrunent
is still too slow (it can perfore only a fev operations per



second), and its memory is too limited. Ihe various steps
nay be traced from the input unit (whioch senses vommandas
sontained on perforated tape and oconverts them into electrical
inpulses) through the storage unit (in case of necessity, the
. "semory" unit, the "electric drain"), the control unit (co=-
ordinating organ), the arithmetio unit, which performs the
four operations dlus comparison, to the mechanical section
whioh prints the results.

Thus we have the MARICA, the electromagnetic relay
computor. A person entering the worid of modern electronic
nachines suddenly, without transition, sees practically noe
whing. The modern computor has a complete "tollet" and 1is
not as naked as MARICA; richly endowed with elestronioe
olenents, glittering with radio tubes and ferrite rings, une
hindered by moving parts, it resolves its program with
nunbing speed. Ve may point out the advantage of NARICA,
however, and state that it is equally suitable for practice
goncerning perfection of mechanical design and for didactie
purposes. Secause of this the szall smile on the face of
the grayinz blonde lLaszlo Nemeti behind hias thick eyeglass
~enses is not depreocating, but appears to have a life of its
own, as we walk around Rumania‘e first computor.

e nay have no doudts that the second computor will
be more highly perfected than the first. Young eleoctronic
angineers work at the laboratory desks., At first glance we
are impressed by the integral relation hip between physical
and intellectual sctivity. These young engineers themsslves
work on parts of the electronio computor with fine instruments.

Gyorgy Farkas, a tall, blonde young man,:rises from his
work with a slightly abatract alr to greet uc. He graduated
at Moecow with honors in 1358. He is especially interested
‘n impulse technology. He is at the moment welding memory
units onto the lines of the output unit, although he has
already worked on mechanical memory systems. Opposite him
‘8 Miss Jolan Juhasz, a graying red haireéd woman wihce grade
usted at Bucharest, and at present is working on the memory
drum. Personnel at another table are woriing on the arithe
metic unit. Every movement of this profound activity in-
dicates without words that: It will succeed! .

I teke may leave, and as I pass through the gate of
the Institute and walk toward Beke Square in the cold January
norning air I f£ind oyself humming the refrain of Attila Jozsef:

Werk is worthwhile only when

Exact and beautiful as the movement
Of the atars in the skies.

-‘o-



HATHEMATICAL METHODS8 AND RUMANIAN LINGUISTICS

£ Following is the translation of an article by
Enese Kiss 1in the Hungarian-language periodical
§g§ggl (Cur Age), Kolozsvar, Vgl XXII, No 2,
ebyruary 1963, pages 179-18‘.4’

Rumanian linzuistics have a consideradble traditvion

in language statiastics. Hssentially, the theory of 3. P.
Hasdeu relating to word clirculation waes the intuitive, and
firge noncept of certaln basic statiatical facta. The
vocabulary statistics of Dimitire Macrea [published iun ,
%gggggggﬁg?, Yo 10, 1643) is based on & scientifis founda-

on, and 1s 2onstantly clted iz both dsseriptive Pumanian
linguinstics and in historical linguletics. The author sup-
plements his statemenis with recent statistical data. In

hls work Erobleme W, pudlished in 1561,
he invessticates the origln, struoture and developmenta of

the Runanian language with combined utillization of tradil-
tional statistical methods.

The use of mathematiocal methods began in an organ~
ized, nontrolled form in 1958, when %the mathematical lingulse
tics olud was formed within the Linguistics Institute at
Bucharest, at tne initiative cf Academlician Al. Rosetti.
Since 1959 the Mathematical Lingulstics Committee, headed
by Acalemicians BEn. Petroviel, Ir. C. :oislil and Al. Rosetti,
has functioned as 8 sudbordinate organ of the Automation
Committee in conformance with the presidium resclution of
the RNK Academy. At the meetings of the Committee mathema-
ticians, linguists, psyochologists and machine translation
experts read and discussed their works, and later two aseries
of reports were begun, discussing methods of mechanical
linguintios of the Rumanian languaze and mathematical lin-
guistics. These discussions were connected with lhe cybere
netics and typological reports of 1961, the reports of
foreign scientiats, technical-solentific conferences, and
desoriptior of the funotioning of the CIFA-1 and CIFA-2

- {1l =



computors and the MECIPT=-1 translating machité. MNany of
the reports also were published. As in the case of all
new branciies of study, the cajority of the published works
popularize knowledge, clarify basic concepta, and offer an
introduction to the technical processes. :

U ¢ A ¢ p} r

The first outstanding achievement in the fleld of
linguiatio statiagics is the computation of the entrop
value / see Note , of the Rumanian language. E1. Nicolau
{who was the first to disousa the bases of the theory of
information in the Rumanian lanzuage), M. S2ala and Al.
Rocerioc dealt with this problem in the No. 1, 1959 issue
of 8tudi% sé corce;gr% de &1n5v1g5§gg. They establisn
that although the style and vocabulary raterial of Eminescu
and Arghezi are radically differert, they impart essentlially
identical information from the point of view of the theory
of information. The statistical structure of the Ruwanian
language presents a fairly unifors pileture from.the point
of view of information, irrespective of the sources util-
1zed in tihe investigation.

([ vote_/ With respect to entropy and inforration
value, of . Zoltan Szaho, "Cybernetics and Linzuistiocs,"

Korunk, 1961, vaze 41.)

The generally popular and uitilized field of methe-
ratical liuguistics i1s that of sound statistics. Tha
Rumanian phonology, however, offerred relatively little
in this area, perhaps due t¢ the formatlon of many schools
of thought. 1In the Em. Petrovicl Memorial Ilssue of Jerge-
E&llIlL§5!ll&§££o 1958, P. Nelescu arrives at interesting
conclusions throuzh ocombined application of traditional
and statistical methods in an investigation of the accents
of Rumanian worda of Hungarian origin. Liviu Onu estab-
lishes word accentuation by the statistical rethod in re-

spect to Rumanian neologisns terminating in "o" (such as
radio: radiourl) in MW
No. 1, 1960; this group 1s unique 1n the phonologlcal and

norphological aysten of the Rumanian language. FPhonetlo
and phological research work in Rurania has not exploited
the possibilities latent in mathematical methode aa yet.

In the field of vocabulary resesrch, however, de-
velopment of this method has had conaiderable success.
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In g ‘ v No 3, 1959, V. Bateu
repcorts on lexico~statistical wori based on 50,000 words cf
ten suthora (iacluding Sedpveanu, Bratescu-Voinesti, Rebreanu
and Preda)« He esatablishes that certain ory sommon words
are notd included in the basio vocabulary list of Al. Graur,
which already is in its second edition. Furthermore, soue
ol the words listed in the basic vocsbulary (auch uutaggggg)
_wers not observed among the 50,0C0 worde studied. ¢
results corrested by the statistical method comprise a sig-
niflcant advance in the fleld of exanination of the cowpo~
sitlon of the Rumanian voecabulary. A report of the work

of (k. Boloocan, consisting of a statistical study of jour-
nalistic style, is pubiished in the lo 1, 1961 issue of the
periodiocal, drawinz a parallel to ths style of literary
works. He estadllshes the fasct that journalistis style 1is
characterized by the rajority of neclogiems, most of whish
are of French origin. The ratio cf vord types aleoc differs
from that of literature. 1In reference Lo the frequeney of
coourrance of words in journalistic style he states that
51.06 parcent of the words are nouns, 16.6 percent are verbs,
and 1£.15 vercent are adjectives. In literature, 39.55 rer-
cent of the worda are nouns, 26.05 percent are verbs, and
£.61 percent are ad jectives. These findings relative %o
the Rumanian langzuage are in accord vith previous analyses
and provide scientific support for the latter. Thus the
saylng that the zood auther (suck aa Liviu Rebreanu) cone
verts all werds into verbs mey have soxe basis. Sizilar
analysis ¢f 012 Rumanian linguistic sexamples and determin-
atlon of the voocabulary characteristios of various brenches
0f tolence enables an interesting historical comparison to
be made. V. Pamfil 12 working on this pircblen.

Although the astatistical method may not bLe consldered
«8 having universal application, espocially if the investi-
gator is working or the basls of relatively shallow material,
the results achloved to date in the field of lexicc-statistice
nay be consldered as a starting poini for the frequency-list
of words ¢f the Rumaniarn language, which although & prag-
tiocal necessity, may be considered mérsly ea an 1dea at the
rretent time. Following publication of the dictionary of
literary language of Eminescu the tize will be ripe for
producnion of a frequency lisi of the rich and colored vo-
cabulary of the poetry of Bminesocu. This work, requiring
great expendltuces acd conaideradble equipment, will be
groat) 7 aided by the perfected methodas of the. frequency
dictlonary of the Rusaian language now under preparation in
Baetinla, dbagsed on the frequency of oscurrence of words in
the works of Pushkirm.
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The special characteristic of the mathematicsl methods
is that they provide a well developed system or method at
any given level of the language for desoription of the rela-
tionships between phenonena, as well as for precise determina-
tion of the phenomena, theamselves. The occurrence of sim-
ilear relationships and similar units at the various levels
of language (phonological, morphological, syntax and senman-
tios) is called isomorphism. It relates to study of the
isomorphiss of the various levels of language, the rela-
tionships between indivicdual elements, and the elements,
themselves. Muthematioal methods are almost exolusively
sdapted to deacription of the relationships, and precise de~
termination of the individual elements also 1a performed for

the most part by mathematical moethods. In gguiél_e;_iifggy
No 1, 1959, for exauple, as
richness and rodundnnoy, and homology and inter-

rolationnhip with reaspect to the phonological and morpho=-
logical level of the Rumanian language. Through synchron-
ous and diachronous analysis of lingulstic factors he arrives
at the conclusion that the analyzed factors are closely con-
nected with the davelopment of the language. The develop-
nent may lead in the direction of reduction of redundancy
elenents. Redundancy and economy, howvever, may be consid-
ered as factors in determination of the trend of develop=-
ment of language. Although not entirely in accord with each
other, the Czechoslovakian author Bohumil Trnka and the
Belgian author Eric Buyssens published thought-provoking and
interesting articles on similar problems in the Al. Iraur
Memorial BPdition of 1560 of the aforementioned periodical.
With respect to the future outlook of this problem, study

of the 1soporphlsm of the Rumanian laaguage would be useful
in investigation of Rumanian-Hungarian word dorrowing, for
example. As mentioned by the 3oviet lingulest Ye. A. Makayev
on several occasions, there 18 clogs interraslationship be-
twveen isomorphism of the language levels and the necessity
of the ayatem applied by the borrowing language upon the
borroved word.

Study of the linguistic system by the mathematical
nethod asaists determination of the language units on the
rhonologioal, morphological, syntaotic and semantic levels.
The fact that morphological phenomena may be counted and
processed statistically lndioates that sorphology has found
its basio unit suitable for computation. ¥Florica Dumitrescu
has dealt with words imdicating the position of nouns (de-
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sonstrative pronous and sd jeoctives, adverbs of place, and
interjeoctiona). Sorin Stati is working on morprhologioal
homonyns in the gresk, latin and ciechoclovakian languages.

T. Slanpa-Cazacu has obtained surprising results in
the study of interrelationships between speech and syntax
through the experimental application of both strusctural and
statistiocal nethods. This work is desoribed in his work
entitled W. 1659. Investigating semantic
units, he arrives at the oconclusion that the individual nean-
ings of the word, depending upon corresponding semantic re-
lationships, develop and are strengthened as a flower amidst
favorable surroundings, and wither and fade as soon as their

syntastic relationships fail to bring out the appropriate
meaning. .

In the study of the relationship of linguistic phenoun-
ena the dangerof placing excessive emphasis on the above may
arise, with the result that individual phenomena and elements
are idealistically consildered thes products and foecl of rela-
tionships. The glottochronology of M. Swadesh Nyugaton fell
into this type of trap. Ignoring the typological peculiar-
ities of individual languages and the particular subject of
linguistics, he arbitrarily adopts the formula used in de-
termination of geological atrata through the decay of radio-
active elesenta for determination of the date of separation of
languages lacking written archives. The untenabllity of
this theory ia Qemcnstrated by Istvan Fodor on the baais of
linguistic facts assembled from slavic language materials.

In the 1961 issue of the Linguistic Journal {Nyve

z21epe ) he notes that glottochronology is essentially

¢ reverse o7 marrism. The Marrists attempted to explain
the internal laws of development of a language on the basis
of the social changes and history of the population speaking
the languags. The unrealistic method of glottoohronology
is erroneocus (though their results historically may coincide
with results obtained by other meana), attempting to draw
conclusions relative to the society and history of the pop~
ulation speaking the language, or the external Adevelopment
of the language, from data of the internal historical regu-~

larities of the linguistic development. In W
, No &4, 1959, V. Gutu-Romalo attempts
esta [ e date of separation of the Arumanian and

Dakorumanian dialeots. Through his glottochronological
method N. Swadesh cbtains as his result the 13th Century,
which is diametrically opposed t0 historical and linguistio
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facts. The coefficierts suggested b{ R. Lees and 4. A.
Klimov yield as & result the 6th to 10th Ceaturies, whioh
ranges within rather broad limits, and thus is of no great
practiocal value.

dcplied Linzulgtion

The most outstanding domestio achievement in thia
field is the construction 0f the MECIPT-! machine at Temeavar,
whioh automatioally translates mathematical text from Wuglish
to Rumanian. (Ilte algorithm, the procedures serving resolu=
tion of tha tagsk &and to be execuited in & given manner, was
described in deteil Ly Exrika Domonkos in her July 1962 report
before the Matb-.atical Linguistics Couuittes.) The text to
be translated 1s transferred in numerical form to punched
tape. If a word cannot be found in a form given in the text,
the machine store the word in a work slot, after which 1t
converts to a pregram of elimination of typical endings (-ed,
s, ='a, ~8', «ing, -er, -~est). If the machine dces no find
the clven word ir its 80-word vocabulary, it inserts the
untranslated word in the Rumanian text. The so-called
"special"” worde (eauxiliary verbs, artiocles) are not trans-
lated by the machine, and are indicated by numbers giving
linguistis information. After completing differontiation
of lingulistic homonyms (such &s nouns and adjectives) the
machine converts to placi the words in the order required
by the syntex of the Rumanian language. Next, the second
portion of execvtion of dispatehing, or "withdrawal," occurs.
This oconsists of aotual wranslstior, or replacing English
words with Rumarian words, and of modifications indicsting
Rusanian lirguietio categories (such as nunber, gender,
person). The last command actuates the Leys of an electirie
typewriter, whioh tvypes out the trenslation of the appro-
priate English word. Thus we have ‘he generalized sequence
of: given the Ruglish sentence; next atep is an abstract
series of Englisnh words, in English sequence; then we obtain
the abstract series of English words in Rumanian sequence;
this is followed by an abstract series of Rumanian words,
in Rumanian sequence; tho last step is the Rumanian sentence.

The practiocsal tasks of machine translation have open~
ed & new fleld of work, the orianization c{ the mechanical
linguistics of the Rumanian written languagse. Academiclan
Gr. C. Moisil performed pioneering work in this fleld, with
the compillation of the mechanical morpholos{ of conjugation
of verbs. The prodlems of mechanical transliation gave »P.
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Diaconescu the ides for the development of an apparently
new method of lesoription of tne deos)ension of nouns, ace-
cording to which all poasible valie and form ocombinations of
e word are taksn into conalderation in its writing. The
mathemationl method, however, is limited to use inu teshnical
expressions, &s he oritically noted in Li:pia de

Novenber 1962, and thua the resulis are merely meschanioal
repetitions of certain conclusiona whica have heeas kncwn
einco ancient times (such as determination of tie caasse of
noun declension). These formal and unproductive attempts
are not suitable Yoxr popularization of xodern methods, and
glve the ilmpreasion that they actually are fruitless.

.99 ats inotigtlo Model

The Danish lingulst C. Jesperaen has dealt with cer
talrn procedures 07 xzoderr tneory of asets in the course of
syntactlic analrsis, although he calla t(hem by another nage.
For example, in hia view indefinite rumerais dAiffer fron
pronouna in thet they may not assume & predicative praition;
in thie way the phrase “ihe experienaced, well trairsl doctor"
may be rephrased as “this doctor is experienced and well ‘
trained;" nowever, tre phreae "the manv doators" may not be
converted inte "these doctora are xnny. " He calls tuda pro-
cess "trausncsition." The U3 structuralists H. Chomaky and
2 Harriz, who ccnsider llinguistics a2z the thecry of the
structure of lanxuaze, also employ wodifioaticns of this
method in the cource o thelir syutactic analyses, which they
nave named "tranaformation.” The Soviet researchors 0. 4.
Kulaxina and A. A, Lyapunov have recommended & meritorious
method ror ayntactlic analysls of lauguage. V. A, Lanenskiy,
Protfesscr of MNatnematlcal 1ogic of tho Moscow ilomonoscv Unle
versity s dealing with provlems of the srgandzation of
lingulatic models on the basis of tie theory of nsets; he
fulfilled a very ilmportant need of modern linguiastics through
his formal determination of the concept of puride of speaech,
According ¢o the concept of . L. Andreyrv, Hosd of the Lab-
oratory o Applied iLinguistics of the Leningrad Departnment
of Pnllolegy, combined applisaticn of the theory of seta
and probabllity computatlion ia most effective in the fleld
of Rumanian lingulatioa research.

The trarsformation procsdure has cutstanding posaibile
itles ian respect to the Tumanisn language: for axample, both
pronouns and indefinite nunerals may be predicative (as

predicate suxiliaries). The phrase medicl exbapimentati
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1 may be trarsformed ae p
ust as puiti medlol way be transior nto ae

RulLl

In addition to the afcrementioned, application of the
theory of information pay be of interest in research on
dialects. 1Ir Arafting the indirect juestions of the ques~
ticnnaires syntactic relationehips zuat be sreated snaure
ing as low informative value aas roasible for the word asked;
the more insignificant the strength of the ccurunicant, the
more probables is its appearance in the reply. It would be
an inoeasurable achievement of Rumanian linguistic history
1f the Yezerocvo Ring fourd in 1312, and contalning &1 syme
bols were to be solved with the arplication of modern methods.
Theze symhols are in Areek script, and the objest probably
is Daclan. Tha text is brief, the words are not separated
£rom each other {scriptio eontinua), the number of previously
known Dacian words 1s small, and nothing 1s known of the
morphiological and syntastical system of the language. Thus,
the initial data are considerably less numerous than in the
oase 0f the ayan texts.

In any event, the achievexents attained to the present
time in Rumanian linguistics with the use of wathematical
methods are practical resultes, or else they are closely con-
nected with practical problems of the lancuage. In addition
to the results obtained in the varlovs prodlem arees and the
exploitarle possivilities, we rust not overlook the short-
cominsgs noted in the issue of Lugfg de o;&gg cited. Criti-
cism is lacking of the theoretical works of current bourgeols
linguistic schoola, which would reveal their 1deallatic es-
sence.

rathematical methods, and probliera of the sapplication
of the theory ol information in linguletlice are included as
gseparate vlan themes within the cyternetics srour 0f tasks
in the develiopment of long=ranze sclientific plans. 3Bota
domestic and foreiasn achievements and resulte indicate that
the role of these methods constantly 1s increasing in the
further development of linguistics, and will serve as help~
full means for linguistics in ever more applications.

5200 « END -
380: 2000-D



