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V. Y. LENIN AND NATURAL SCIBNCE

[Following is the translation of an article
by S. B. Sobolev enfitled "V. I. Lenin i
estestvoznaniye" (English version above)
in “Veprosy filesofii? (Problems in Phi- -
losophky), No.7, 1960, Moscow, Pages 15~23.]

Lenin today is a majestic and symbolic
figure. We link his name to that of a courageous scien-
tiét and inﬁavator, as well a8 to & blazing, steadfast reve-
lutionary, who not only succeeded in gubstantially advan-
¢ing the science of human society, but whe implanted
his goientific conclusions into everyday life. The name of
"leninist" ham come to deseribe the characteristics of a
steady contender for the cansge of justice, for human happi~
nesa, of a man whe is selfleas, courages and devoted to
principles. At the same time we see in Lenin one the greatest
of profound thinkers, a dialectic materialist, who has

made a contribution of inestimable value to the development




of a truly scienfific world outlook.
All of these characteristics of Lenin,

thesze facets of his activity ~ a leader of the proletarian
revolution, a sciéntistwsaciologist, a2 philoesopher-materialist,
-~ gre aétually but a single characteristic. They all are
a conseruence of V. I, Lenin's all=embraving scientific~
~revolutionury outlook on the world. |

"It is preéisely this outlook that permeates
all of Lenin's activities and work, that we would like to
examine once again, and te bring back to our memory on this
90-th anniversary of his birth all that is linked with
his name.

Among the wide scope of problems we will
exnmnine one that is closezt to us soviet natural scientistis,
tiie problem of lenin's remarkable work in the field of
the philosophy of natural scicuces.

None of ug soviet secientists . of the second
half ‘of the 20~th century have any doubts regarding the
worthlessness of of empiriocriticism and of the other
idealistic and sewni~idealistic philosephical tfendam We are

all firmly convineced in the setual oxistence of 1hirze in

reolitys We are no longer merely “unbridled" materialiste.

L4

e have been esducated on Lenin's ideas, that we have

studied from schooldays. Being witness  to the tremcndous




revolutiqnarf changes in secience, we have beocome dialectic
materialists, who have arrived at our point of view on
life as a result of the philosefic eduecation that we hav
received as well as as & result of ocur own obuervations
each of us traveling his ewn Qarticular scientific Waye
We have cowme to the diaslectic-material outlook oﬁ life az one
that ie universally ineviiable for all who 1ive by science
and whe follow the evolution of medern science. That was
not the aituation a half a century ago. At that time a‘
conversion was taking place, a complete radical chanpe of
physical, chemical idsag and concepts; the iniroduction of
the mathematical framework, the languapge of mathematics
now used by medern natural ascience. To uz at present such
revolutionary changes appear gquite orderly and mnormal for
developing acience; but at that time ﬁany were those whe
took them‘as a negation of the ebjectivity of natural
séience theories. |

Surming wp the results of the revolution that
had taken place in natoral science at the c¢lose of the
19~4h and the start of the 20~th centuries, V. I. Lenisn
devoted his capital woerk on philosophy *“Materialism and
BEmpiriceriticism® mainly to thet part of the theory of

knowledge known as gnogiolegy.




All our knowledge, the entire science cumpiex
in the last analysis leads 1o philosophig&l prohlemg of the
theory of knowledge. It is quite underdgandable that natura=
liste, vho have.become accustomed te a sirict and thorough
aﬂaiyéis of the empirical bases of gcience, bave always
trﬁed fo control the very process of knowledge. This was
necessery in order to seggregate in human learining that
which is true from all that had been brought into it by
our imperfect metheds of distovering the truth. -

But it was precisely the empirical bases of the
theory of knowledge that constituted the weak aéot in the-
complex of patural sciences; in view ¢f our incomplete
kpnewldge of the>factﬂy & wesk spot by means of which thoaé
who sided with the religiouvs point of view could, as it
appéared 1o them, destroy the orderly structure of science.
Ouring relatively calm periods of scientific development,
while exizting scientifﬁc theories are bheong perfected,
the scientist-naturalist has become sccustemed to talk of
the different degrees of approximation of his own know~
ledge, without delving into problems of gnosiclogy.

For example, in créating the mathematical model
of the heat transfer process in'éhe esrly 18-th century,
and amsuming that the heat flow through a surface is pfopur«

tional to the rate of temeperature drop in a direction




normal (perpendicular) to the surface, and verifying this
hypothesks by experimentation, physicists knew that this
wag only a first approximation of +the {ruth. In actuality
the heat flow couid be a function of several other factors:
beat transfer by dirgct radiation, and so forth.

In the period of vapid developuent of science,
however, when it was necessary to turn awa§ from what appeared
to be the basice concepté of phys&cs,; such as, for example,
the impeneirability of matter, the absolute quality of
time and distance, the possibility of a simultancous defi-
nition of the position and velocity of microparticles,
some scientists turned away from the usual and rational
approach to the world that gurrounds us.

ffaving fallen under the influence of professo-
B . _ s *) .
rial scholastics, of the official heler ’philosophy (as
Lenin called it), these scientists started to sepggregate
and sometimes to develop a theory of knowldge in which only
pereceptions were stated to constitute reality. Hefuting
these viewpoints, Lenin, following on Marx and ingels,

, always

put forward that criterion of knowledme/used by natural
scientists in all their own studies, = the criterion of

actual practice. Applied to scientific theories, this cri-

*
)Defincd in Webster as that which covers up, or conceals.
(Translator's note).




terion iﬁdicttes the ability of theory to prediet new phe-
nbmena, or at leagt to bring about s more exact knowledge of
known phenomena. In its application to the theory of know-.
ledge in the case of a1l those who do not suffer from hallu—
cinations, thies criterion poiﬁts up the actual existence

of an outside world with a degree of exactitude many times
greater than that of any experimental or theoretical scien~
tific investigations.

Characterizeing the significance of the crite~
rion of actual practice, Lenin wrote:

"The viewpoint based on life, on actuality must
be the primary and basic viewpoint of the theory of know-
ledge. It leads inescapably to materialism, refuting from
the start the endless inventions of professorial scholastics.
Naturally, we ehkould not forget, ~ he added - that the eri~ |
terion of actuality never will be capable of fully refuting
or confirming in its substance any human concept. This
criterion, in addition, is so "indefinite" that it will
not permit human knowledge to become "absolute", and , at
the same time, it iz sufficiently definite to permit
a merciless struggle against all maﬁner of idealism and
agnosticism", (V. I. Lenin, Works, vol.14, page 130).

If the.ériterion of actuality is denied, and

if one is consistent in one's arguments and opinions, then




the only remaining philosophical systems are solipsism and
agnoticism. Any other intermediate point of view, any attempts
to bring order to, or to systematize our percepfions. by
cre@fing an outside world based on these perceptions, as was
doﬁe by Mach, Avenarius and DRussian’ empiriccritics, will
iﬁ>the last analysis inevitable lead to subjective idealism.
Lenin proves this consistently and convineingly in bis book.
In "Materialism end empiriocriticism" Lenin stands before

us as the most profoﬁhd na£ﬁ;ﬁl science philosoﬁher, who
consistently carries forward the dialectical-materialistic
viewpoint in the thebry of knowledge, and complétely defé#tﬂ
the inconsistence and unscientific aharaéter of -various
shades of philosophic idealism.

In a bourgeois society there is a large
category of official scientists wh§ have sét themselves the
objective of upholding the validity of religious prejudices,
of supporting the mystical foggy superstitions; wrapped up
in‘an aureole of mystery, of proving the existence of God,

a supremely intelligent being, according to whose will
everything on earth happens.

These scientists asserted that only human
perceptions and thought exist, and that no realistic m gterial'
world, subject to the laws of nature exists. The interplay

of spiritual forces is determined by by the will of a supreme




being ~ God. A direct result of such a philosophy was that,
since the world is organized by God,; according to supreme
wisdon, and reaéoﬁably, it is useless to %ry to change
enything din it. It is useless, unnecessary and sinful, for
example, to try to oferthrow the power of the landowners
and capitalists. The philosophers - apologists of the exis-
ting order -~ attempted‘to utilize new discoveries in phy=-
sics to fortify their idealistic, fideistic viewpoint.

An important methedological problem of modern
science, around which is waged é fierce battle between
materialism and idealism, is that of the specifics of the
laws governing large collective associations.

In virually all problems of physics, mechanies
of continuous media, chewistry kineties and so forth, the
individual Tpehaviour of particles of matter, of atous,
of chewmiecal elemente cannot in itself determine the course
of the processes taking place in +he syatem. Complex phe-
nomena in gases, the pressure that they exert on bodies,
the appearance in them of shock waves, the character of a
laminar flow, the creation of eddies and so forth are due
mainly to encounters bewteen gas particles, and are not
even primarily a function of the results of these indivi=-
dual encounters, of the laws governing these separate encoun-

ters. In this case, outside forces, reacting on individual




particles sﬁch as weight, ﬁagnetic forces for charged par-
ticles an& so on, in themselves likewise do not determine
the behavicur of gases. The statistical result of the
interaction of a largg nuwber of particles, as shown by
modern mathematics, is always qualitatively new in compari-
son with the individual behaviour pf these particles.

The evolutionary process of iife on earth, as
was shown by Che Darwin, is a function of the interaction
of living beings, oﬁ the basis of natural selection. The
appearance of the more perfect forms of life takes place
as the very result of orderly procedures that control the
development and changes of large associations of interacting
species, In this example the result of inetractions is
again found to be qualitativkly new in comparison with the
individual effect of such an interaction on each type.

The laws governing large collective associations
play a primary role in an underétauding of the life of
society.

This example of an analysis of the problem
of speciiics of laws of large collectives shows us the
identity between natufal and social sciences. Stressing
this identity, Leniﬁ wrote: "The powerful trend from natural
science to social knowledge existed, aé is known, not only

in the era of Petti but in the Marx era as well. This trend




has remained not less, if not mere ﬁ%erful. in the 20-tﬁ
century." (Works, vel.20, page 176).

Having diacovered the laws of social devew
lopment, Marx showed that these laws, governing the beha~
vieur of large masses of people, to gome small éxtent are
deﬁermined by the indidual will of separate individuals.
0f primary importance is their interaction in the production
process,

Lenin tﬁlks aboéut the faet that ﬁaﬁi views
society as a naturalist, uncovering the objective laws of
its development. The'developmen£ of séciety, according to
Marx, is a natural historical process.

A consistently materialistic viewpoint on
higtory has brought Marx and his follawers to the conclu~
gion of the inevitable and early end of capitalism. This
conclusion does not sit right with the ruling classes of
bourgeois society. Une $£ the orders given their philoso-
phéra in the realm of social sciences was to undermine
these conclusions of marxism. Bourgeois philosophers attemp~
ted to carry out this order by a "refutation" of historiecal
materialism, and at the =zame timé to refute the materialistic
viewpoint as a whole, so that, as we have seen, they could
gain a twofold advantage. As a result, bourgeois philoéo-

phers constantly come out in oppositien to historical mate~




rialism.

The problem of defending historical materialism
against tke attacg& of bourgecis ideologies was completed
by Lenin. Exposing ideglism in a1l its ferms, Lenin stressed
that thelstruggle for a seientific viewpoint inythe realm

. scientific,
of social sciences blends with a struggle for tha/materiam
listic viewpoint in the realm of natural sciences. Many
times in his ﬁritings lenin pokes fun cruelly at the
“professorial apologetic science". He wrote repestedly about
the commercialism of bourgéois professzirs. Together with
Y. Ditzgen, he calls them diplowa holding lacqueya, who
stultify th; people witﬁ a much abused idealism.

Forcefully proving the reactionist nature of
jidealism, Lenin wrote in the concluding paragraph of "Mate-
rialism and empiriecriticism"s "The latter (idealism = 5.S.)
is nothing but a more exact, a refined form if fideism, that
‘stands fully armed, contrels enoTmous org&nizations and
continues unflinchingly te influence the massmes, taking
selfish advantage of the slighteat fluctuation in philow
sophie thought. The objective class role ef empiriocriti-
cism ig entirely reduced to  slavish service to fideists
in their struggle against materialism generally and histo-
rical materialism, in particular".l(Works, vol.14, page 343).

* ¥ *
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.vThe position of natural sciences at the st#rt
of‘the 20~th century was characterized by prefaund ups
heavels. A series of basle discoveries were made in those
yeerz, that completely upset the traditional system, of
scemingly fienly established viewpsints in physics,

Fellowing the discovery ef X-rays, remarkable
work waz done in the area of r&ﬁio&ativity¢

Atoms, previously thought to be indivisible,
were found to be both divisible and interconvertible. The
first outlines of the structural theory of the atem
appeared.

The previously existing separate concepis of
matter and electricity, naively thought to be the carriers -
~ one of the gravitational propsrties and of wechanical
impenetrability, and the other of & charge, in the finsl
anelysia were found to be blended together. It was found
that an eleectrical charge is ome of the basic properties
of matter.

ﬁichelaon's experiment that shewed the
independence of the speed of light from the motion of an
inert system in which it is measured, led to the abolishment
of the theory of universal ether, and to the theory of rela=
tivity that united space and time inté a single phyaical

reality.




T——

At the same time remarkable ideas and discovee
ries in mathematics prepared the birth of & new #cienne -
- quﬁntum physiés._?he woark of Steklev; Fredholm, Schmidt
and Gilbert created the basié of functional analysis and
the spectral tﬁ&ory of aperators; Tﬁis is the study of the
properfies of the sc~called natural values of oﬁeratqra.

An exémple of natural values in classical phfaicsvis the
natyral frequency of oscillations of various meohanienl,
electrical sand simila; sys tems.

Classical physiea $ inithe studyhof\the;phenbmenag
of light, could successfully resolve such problems as the
feflection and refraction of light. The wowve theory of Iight:
cteated by Maxwell as a.méthematical conclusion of eguas~
tﬁ;na in paftial derivatives, that deseribe & polarized
vacuum, suncceeded in giving a acientific explanation to
such effects as diffraction and interference, that counsist
in the fact that in the propagation of light, waves of
gimilar phases strengthen each other, and in differebt
phases either wesken or destroy each other. The phenomenon
of polarization of light was explained, as one in which
the magnetic and electrical field of a lightwave oscillates
only in a definite direction.

The laws of light emission and sbsorption,

however, the mysteriocus structure of light psectra, emitted




or absorbed by different materials, remained beyond the ré&lm
of physical theory and completely ununderstandsble. These
phensuena of nature, &9 we now know, were intimately linked
to the properiles and structure of the "mieroworld®, an
explanation of which becams available only during the first
guarter of the 20-th cen&ﬁry; The key to these new arecas

of physiecal phenomena was obtained in the application of
methods and ideas of the apectral theoxry of operatoers, ene
of the branches of funetiomal analysis that sppreared

in the beginning of the 20=th century.

Somewhat later, in the 208 and SQQ,.acienc&
discovered thét systems of the mieroworld have different
corresponding operators, while the mnatural values of opero-
tors of a specific type éorrespond to certain levels of
egergy of the systems. The passage of the system frum
one level to anctier is accomapnied by the emission or
abgorption of light of a epecific frequency or of a quanta
of specific dimensions. A new fype of theoretical physices

based on thegse wathematics soon explained the source of

gpectral lines and, heving leeyned to compute them in advance,

explained the effects on their frequencies and the spread
of all types of outside reactions., New wathematical disco=

veries, that emerged together with the new physies led to




erogsfertilipzation between these twn seicnees and to the
crention of 8 pew physica language; & new cenmplex of conw
cepte, that permiticd the construction of medel atemie
phenomens, followed by a mew physical aspect o¢f the world.

Here the old wedel appears as a nmoch roupher
approximation of reality. The equatiene &ndylaws of classical
physics are seen simply as en expreseion of certain maero-
geopis phonowena, and far frem all of them at that.

Such are the eonseguences of the rewvoluitien ig

nateral gciences that Lenin wrote sbout. In "Materialiam

v

and empiriocriticism®, a most prefound underdtanding is
broad

geen in every line of the csming/awing and flourish of
seientifice th&nghta

Acknowiedgment of the changing nature of the
censepts of natural science, of their approximate nature at
every stage, the clear understanding of the profoundly
revelutionary nature of true sceince, that delves deeper and
evey deepsr into abaclute truth, = are the distinctive
aspecta of a leninist world cutlook. Lenin enswervingly
stood on the foundation of pregre=sive ideas in natursl
scioncegy at a tiwe when the scientific revelution was only
beginning and when, sccording to a remark by S I. Vavilev,

a1l the greatest physicists of the world still remained

whelly wedded to old "classieal® pesitions.




The onslaught of mathematical ideas, methods and
concepts in all branches of natoral écienees,:that is now
so strong, was elrveady significant at the start of the 20~th
century. At that time, -to scientisis whe were used to a
mathematical descrition of phehomena, the differential
equations of mathematical physivs appearved as an accurate
and adequate plcturization of the world. Forgetful of the
fact that this was merely an apprcximaté nethod of &escfipm
tion of reality, certain physicists forget reslity itself,
and found themselves objectively on positions of idealism.
In order {te¢ help them grasp the complicated stages of scien~
tific progress, beth these and many aothera that are
diffienlt 4o understand, Lenin in his work "Malterialism and
empivioeriticism" analyses the laws of dialeetic secientific
development; which to this day retains its full ferce and
its purity.These laws of dialect%cs were one and the same
for natural science and fer social saienéﬁs Lenin =~ the most
brillant philosopher, socioclegist and economist ~ knew these
lawa and knew how to utilize them in his work. It is pre~
einely for that reason that, not being a specialist in
physies, chemistry an@ mathematios, Lenin succeeded in
finding his way in 8ll these sciences in their condition
ir his time.

Without ever expressing direct opinions en




extremely specializegd scientific problems, without inter=
fering in the atrugglé of opinions wherewr in substance they
did not touch on fandamental philosophical problems, Leﬁin,
nevertheless, always sensed the new, the leading trend. |
Among thé problems in the new physics was the
very diffieult one of gpace and time. 01ld materialisztic
philosophers talked about the fact that mattcr has a reality
in space and in time, but the lattier conceptis were under=
stood in a very abstract fashion. In the new physics, space
and time have received a comcrete physical determination.
The unity of space and time discovered by Binstein, exists
as a physical reality regardless of our perception. (ne had
to be weel ahead of oq¢'s times to write in 1908 the follow
wing lines: "Human concepts of space and time are relative,
but these relative concepts put topmether constitate an
absolute truth. These relative concepts in their development
follow the direction of sbeolute truth, spyproach it., The
changing aspect of Luman conceptions of time and space
refutes the objeetive reality of either as little as does
the changing nature of scientific knowledge regarding the
structure and the forms of motion of matter refute the
objective reality of the outside world.n (v. 1. Lenin.‘Works,

vol.14, pages 162-163).




Lerin's attitude toward new prcblemg in n&tuw-
ral sciepces, mathematics and physics was determined by the
dialectie noture of his thinking. It was founded on natural
laws that he understood and;new how to apply in praetice.
Ungueapianably; Lenin foresaw the rapid developmenti of natural
sciences, that followed on the heels of the publication of
"RBaterialism and empiriceriticism".

Let us note another important sspect of-Lenin'ﬁ

!

views, Being & grewat %hinké}'én& a leading thecfaﬁician, he
understood fully the need for.the abstract, I w§u1d 207, |
me thematical appra&ch to the study of phenoﬁena“af nature
and society. This is written about in remarkable fnsﬁion
in YPhilosophical notebooks":
"Thought riaing from the concrete to the abetract,

if it is correct, does note.o.depart from the trath, but

approaches it...From actual observation to abstract thoaght,

and from it to actuality - such is the dialectic road ﬁs
an understanding of the itruth, to an understanding of
objective reality". (Works, vol.38, page 161).

Modern science is now going through precisely
that moment when this trend toward the ébstraet tukes on
concrete aspects in the form ¢f an increasing applicat%oh
of mathematics teo variﬁus types of practical activity.

Lenin warned againat a confusion bewtesn




the language and metheds of mathematies on the one hand,
and proklems of theorctical knowledge on the other. We
read in his writings:

"indeed, an imporiant problem of theoretical
understanding dees not consist in the depree of aceuracy
that we may have achieved in our descritpion of the inter-
dependence of cause and effect, and whethervthesze descrip-
tione can be expressed in a strict mathematical formula,
but in whether the source of our underatanding of these
interdependencies is the objeétive orderliness of nature,
or the properties of our intellect, its innate aﬁility
to cumprehen&'certain éxiematie truths and so on. That is
what uvnalterably separates materizlists such as Feuerbach,
Marx and Engels from the agnestics (Homists) such as
Avenariue and Mach®. (Works, vol.14, pages 146-147),

He characterizes as reactfﬁafy nonsense

the intention of G. Cohen to inculcate a spibit of ideaiiam
in scheolchildren through the study of bigher wathematies.

The views of progressive scientists regarding
the role played by mathematica in natural sciences are at
present free from such aberratiouns. Natgral scientists are
aware of the approximate n#ture of mathematical deseriptions
of patursl phenomena. The present mathematical wmethod

basically is one of costruction and study of models of




these‘phenemenas A mathenmatical model correctly reflects
certain hasie characieristics of that of which it is an image,
but it cannot give its complete picturizetion. The method
of mathematical medels iz profoundly diaiectical. Ag owr
knewledge advances, the models become ever mors perfect.
014 wedels are disearded and new ones are evocated., The hintow
ry of seience in the 19=th and 20~th centuries knows of meny
exeuplea when failure to evaluate ceompletely eor ¢ uuder~
estimate the role of mathematiece objectively could and did
in fact sevve bto relerd the develeprient of science.

e have no right to forget sueh histeriesnl
facts an the disco#ery of eleciromagnetic waves, i.e. radio-

Y

waves; and the establishment of their identity with infre-
red, light, vlitravieclet, X-rays and y rays.

Studying the laws of electromagnetiom, experimen—
tally established by Faraday, Mexwell succeeded in writing
a systen of equations in partial derivatives for electro-
magnetic phenamens, thet served as a good mathematical wedel
of the laws of thezse phenomens. In terms of the degyee of
approxinmation to which electromagretiss wss then studied,
Maxwellls equatinnz contained everytbing of wost importance.
He then studied these egnations by means ef the well pre~

paraed complex of elagsical mathematical physics. Maxwell's

equations led to the wave equation that had been known




siucé thé 18«th century. A direct conclusgion from thig wes
that of the wave nature of propsgation of an electromagne-
tie field. The velecity of propagation of the waves of this
field was computed and found te be equal to the velocity
of light. '
In this way the discovery of electromagnetic

waved was wade by Maxwell snd by Hertz, who verified his
conclusions by test, ae a result of mathematical studies of
equations that link the electrical and magnetie properties
of n mediuw and of vacuum. If a mathematical moedel expresgive
of the properties of a medium, hod not heen constructed,
the discovery of radiowaves would have been utterly impes~
gible.

These same equations of Maxwell were,; somehwat
later, sdepted by certein physicists at home and abroad
ag the final truth. These scienﬁiafs were agtive opponents
6f the new quantum physice, whe wished to reduce the entire
complicated and botitomless world of physiecal phencwmena to
the equations of Maxwell, forgatting that these equations
are no mofe than & medel, that feflects a limited portion
of the relationships in the ocutside world. In this ecase,
an exaggersation of the role played by & methematical model
was sbjectively reactional, it retarded the development

of science.




In his article "Dialectics of light phenomena®, the
late president of the AS USSR, S. I. Vavilev, characterizing
the model method, wrote: "For a precise understanding af
natural science...a new, abstract but extremely broad method
of investigations haé thus been found, that may be termed
the mathematical hypothesis method or mathematical extra~
polation. Here mathema?;cs acquire heuristic aspecin; and,
.together with & controlling as well as heuristic method
of experimentation, forms a powerful iﬁvestigative weapon™,
(Coll. works, vod.III, page'21 .

“he pregent is once again the period of great dis-
coveries in science and engineering and great changes,
resulting from developments in mathewatics. If steam in the
18=-th century, followed by electricity‘in the 19-~th century
basically served to free humanity from the necessity to
use physieal, muscular strength in production, while during
the firat half of the 20~th century new and virtually
unlimited sources of energy were found, then our era has
been marked by the discovery in priuneciple of the pomsibility
of freeing wan from all monotonous forms of intelleﬁtuul
labor, )

In the ecoming epoch hﬁmanity will be alloted
only the highest type of creative work. A new technical

upheaval started with mathematics, and consists in the trang~
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fer of the labar‘uf couputers and calculators to automsted
work on special highspeed electromic computers.

The sutometion of matheaatical computations eéiﬂte&
on & 8mall scale (dask aritﬁmometera, gslide rule, various
mo@éllarrangeménta) for many yeafs,:starting with the 18~th
and 19;th centuries, but itz significant dvelepﬁént dates
from tﬂe.time that the logie of mathematica, on the one
hand; and the pulse asP¢ct'9§.radioengineering an the other,
were brought to bear Qn the problem. The work dome by o
caleulator was Buccegsfully hréken down ‘inte elgmeﬁtary
arithmetical and logical operations. Logical and malhema~
tigal algorithms were created for them, followed by the
construction of a maehine-that cﬁmpleted such Operaticﬂé
atﬁtremendaﬁé speeds, The algorismic method, i.e. the method
of diswmemberment inte the simplest operations, used to
control mathematical operations, was then applied in the
mogt varied contrel proecesses, end became virtwally uni-
versal. It was found to be applicable to the avtomatic
control of engines and in many other types of humar acti-
vity,vevarywhere vwhere contrel consists in the digesting
of incoming information, the subSequent working up of a
solution in accordance with certain established rules,.and
the transmissioen of a command to the output unit.

Here we are talking uet only about mathema~




i

ticsl machines, of cnufae. At akout the same iime, nathenge
tical analysis begen to play en increasing part in varions
conerate yreblems of economics, Appropriate prebléms -~ prob-
leuws of the most rational method of stamping forms from
raw materials, the ozt efficient use of transport facilie
ties, ete, brovght forwafd the theory of fin&ing $he magi-
ma and minima of linear functions of a larpge numbexr of
independent variasbles, subjest to linear inequalities, the
go~called linear programming, that first sappeared in the
Soviet Union and was later rediscovered in the USA.
Together with the algorithm theory, there
sppeared the so~called theory of plays, the theory of ona-
r&tions = disciplines that permitited the mathemo tical
treatment of ever newer iypes of human activity, up to
and including control of wvariouns branches of the nrational
eCoOnOmY.

Yet another of Lenints dreams is coming trae,
that of new scientific methods of government, that he px-
pregsed in his article "Better less,but bettert?, written
about the reorganization project of Rabkrin: "We must at
all costs, in order to modernize our government structure,
get for curselves the goal: first - to study, secénd -~ to
study and thirdiy »vtn study and then make certain that

aciense does not remain for us a dead letter or & fashionable




phrase (end this, there is ne use in hiding that sin, is
especinlly prevalent with ug), that science shonld really
be in our bleod and become an essential port of our way
of life fully and actually”. (Works, vel.3%, page 447). -

¢f course, it would have been for Lenin to
imagine that the State Plan of the Union of 8SR in 1858
would create a modern computing ecenter in which all of the
problems heving to do with the centrsl of industry and the
planning of its development would be solved, butl we sese how
slose to this were Lenin's thoughts. He was the first to
set forth the basis for the planning of great works of elec#
trification and industrializatien of the national ecenony,
for raising leber productivity. Lenin rightly felt that
s rise in lsbor ppoductivity was the necessary prevequis~
site to & successful building of cowmmuniam. Lenin's many-
faceted activity iw remarkable for its unity bewteen theoxy
aud practice, for the depth of its scientific analysis
and its prefoundly revelutiomary mature, that permeates his
world outlook.

As pe one else, Lenin undergtood the role of
sqiense for medern gociety, and the part it would play in
tae building of coemmunism. This part; as Lenin showed, is
manyzided. On the one hand the science of society is necessary

to & socisiistie state in order to correctly golve the tre~




- mendous complex of political, economic, socinl snd other
problems, that inevitsbly confront those whe are building
comumunism. On the other hand, the building of communisn
presupposes the existence in the society of a labor produe-
tivity many times greater than that achieved by capitalism,
Labor productivity muat be rasied to¢ a new level as a
result of technicael retecling of indusiry and agricaldure.
"We Ynow thet w communiet seciety cannet be
erected if industry and sgriculture are not revéved, and
this must not be done in the eld way, = writes Lenin in

the article "DProblewms of youth unions®, = They muet be

revived on a modern basig, in accordance with the Yatest word

of science". {Works, vol.31, page264). Lenin's following
definition is classic: "Commnism is Soviet power plus
electrification of the entire country",

Fngineering and scienge in the 20~th century
are indisswlubly linked together.

"Soviet power plus electrification of the entire
coontry" fo us means: "Sovied power plus science and medern
engineering, built on that science®,

Seience in & sceialist gtate is confrouted by
yet one wmore new prbblem., Humanity is entering the age
of familiarity with space. Rockets that have been sent to

the moon, that have phoitographed its hidden side, will




in the near future, he inves@igating our neighboring planets
of the solar system. The thirst for knowledge, the deaire
te concuer the ﬁniverse arcund us are becoming a necessity
for all men of the epoéh of comﬁnnismn "Man is ereated

for happiness, as a'bird is crented tn fly". But happihess
for man no longer consists in owning a gead suit od clothes,
good shirts, good food, a good swimming pool and se¢ en. Liven
ovuership of the entire treasury of world art: literature,
music, painting, the theater is no longer sufficient for
happiness. To be happy noew wan needs to fly, and to¢ fly not
Just siwmply like a bird =~ we are alrcady flying faster and
higher than birds. Man iz demanding to fly over the entire
solar system, and after that, beyond its limits. lle wishes
te bend all universe before his feet, to examine

the globe that is the earth ; to solve the still unsoclved
problems of the miecroworld, to penetraté_the deep mysteries
of life and many eother things. Science; therefore, will be
one of the main forces of of man in a communist society.

And many is the time when people, having flown from their
native earth ints the reaches of outer space; will remenber
the great Lenin, whe sired tﬂe soviet state, soviet secience

and communism.

2166 ' END
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