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GUARANTEE THAT INDUSTRIAL PRDDUCTION WILL RISE IN BALANCE
WHILE DEVELOPING AT HIGH SPEED o

Pages 2l-23 . . L _' S o -  1;vﬁsu Hsithsuéh

Since August 1059, a trend toward rapld balanced and steady
development in industrial production has appeared on. the industrial
battlefront in the new. hlghtlde of the mass movement. to increase
production and to practice economy. The total value of industrial
production throughout the country has been rising steadily every .
month. It is particularly noteworthy that many enterprises have =
boasted higher volume of production during the first half of every
month than during the second half of the previous month. It is
therefore a sharp contrast to the previous tendency toward relaxation -
at the beginning of the month or season and redoubled-effort by the
end of the month or season in our industrial production. 'A new out~
look resulting’ from the contlnued leap. forward every. month has thus
begun te emerge., .

The emergence of such a new autlook has freed the people, by
virtue of facts, from various superstitious beliefs., It has proved
that relaxatlon at the beginning and intensification-at the end is
by nc means an obgectlve law and that such a tendency can be completely
eliminated if we are determined to do so. It has alsoc proved that
launching a bustling mass movement in our industrial enterprises will
not lead to a state of instability in productlon, but on the contrary,
it can facilitate the steady rise in production in’ ‘the .course of its
rapld development. The situation is this: In the mass movement to
increase production and to practice’ economy;manv advanced units and :
advanced producers have -taken the lead in overfulfilling the established
targets, thereby stimulating other units and workers in a like effort
and resulting in the further leap forward in production. By the time
this is accomplished, many advanced units and advanced producers have
overfulfilled the newly established targets; theréby once again
stimulating other units and workers in a like effort and resulting in
a new level of production. In this manner, one wave is higher than
another and the new outlook of continued 1eap ‘forward has emerged.
Such a phenomenon has actually demonstrated that the mass movemént on
our industrial battlefront has grown increasingly healthy and that
the managerial 1eve1 in our industrial enterprises has been steadily
improved.

The arrangement of a balanced prodﬁction in the rapid deVelop—

ment of our industrial enterprises has contributed materially to the
national economy. It avoids the phenomenon in which the masses of

—1-




workers have to work overtime at times or. to relax thelr effort even

to a standstill, at other times, thus inersasing "labor product1v1ty

and economizing the employment of the labor force., It also avoids™

the phenomenon in which machinery and equipment is used in excess of

their capacity at times and idle or partly idle at other times, thns
increasing the utilization rate of the equipment and keeping the - et
equlpment in good condition at all times. In this way, we may not i e
only increase the volume of production but: algo improve the’ quallty
of products, lower the cost. of production:and mlnimlze accldents in:
the employment .of manpdwer:as well as equipment, thereby: réndering an:’
orderly pace of production possible, . Balanced' productmon will alse: -
better guarantee ‘the WOrkers' polltical technicai and cultural braln-*ﬂﬁ
ing. ..0,_;m:%-pl'”;w r,d : "_“,:N;\v\< . wel

DUSRAPARAI

The task confrontlng us at. preSent is. to sustaln such ‘a trend L
toward a balanced and Contimuous rise in our industriel production, ¢ -
Generally speaking; all industrial . enterprises ‘throughout the ‘Copptry:~™" = .
should endeavor,; in the course- of -thé rapid development.of production,**
to achieve higher productlon durlng the first half of every month than ,
curing the second half -of the previous month or during the first month e
of every sé¢agon. than during the last month of the previous.-season,. B
Right now, our task is to endeavor to achieve hlgher produdtion’ cix.'tz':t.rag»’?f?"t
the first quarter of 1960 than during’the last quarter.of 1959, or . . o'
at least to equal the praductlon durlng the last quarter of 1959

It is entirely possible to fulflll such a task The mest funda- e T
mental guarantee lies in “the. fact that in the. wake. of the:reeent ant1—~=5f -
rightist struggle, the: general line of’ the Party-has further® orlented
the minds of the peoplé and won the more ‘vigordus approval of" the »ui
broad masses of. workers.' The. broad: masses. of workers have realized
that the exercise of politlcal leadership and -the- enthu31ast1cally e
launched mass movements may accelerste ‘the pace’of socialist ‘cor~ :,¥<~;'ffﬂ4;+
struction. Under the banner, of the’ general line ‘of” tha Party; we may-.
translate such a possiblllty 1nto reallty, Af. anly we inten31fy our,
effort. - e T peine :

K

To 1nten51fy our effort there are the f0110W1ng ten central
measuress : : S : .

First, make’ a determmned effart from thexvery beginnlng; """ Empha51s
must be placed on the first quarter of" the year, the first-month of
the quarter, and the. flrst ten—day perlod of the month.” Effort must .
be sustained to the end : R Rt




Second, strive to fulfill the targets ahead of schedule, not
behind schedule. Preparations must be made well in advance, and .
current production must be well coordinated with the preparatory Work
for the next stage of production, In the current year, preparations. -
must be made for the next year; in the current quarter, preparations
mist be made for the next quarter; and in the current month, preparatlons
must be made for the next month.  What is important is to fulfill the-
tasks of production, to order the goods and to organize the supply of '
raw materials ‘and materials at the earllest poss1b1e date.t-‘ .

Th1rd 1n1tlate 50c1allst cooperatlon on a grand scale. By dolng
80, We may generate new strength and overcome dlfficultles that- could -
not be overcome by any single unit. Wherever pOSSlble “the cooPerative
relations between the various production departments must be stabilized,
We must continue to launch a "one-dragon" cooperative movement to B
coordinate transportatlon Wlth productlon.v : : .

Fourth submlt productlon plans of the enterprlses for each :
quarter, month and ten-cday period to the masses for discussion,.: The
implementation of .such plans must be reviewed atfthe end-of gach ~ . -
shift, day, 10-day perlod and month. ’ : : CeirEl

Fifth, . organlze the employment of the labor force: reasonably S0
that labor intensity is well adjusted.- At the end of each month,-
quarter or year, additional shifts and overtime work should, Wherever
possible, be avoided. In the absence of additional shifts and over= -
time work at the end of the month, quarter or year, there will be no
relaxation or rest at the beglnnlng of the following month quarter
or year. S . :

Slxth institute a perlodlc examlnatlon of ‘equipment to regulete g
productlon. ‘We should not adopt remedial measures only after com-
plications are detected ir the equipment; nor should we inspect the -
eguipment only at the beglnnlng of every month, quarter or year._,

Seventh, store up suff101ent quantltles of raw materials materials,
and semi-~finished products and retaln sufflclent reserves of tools, ‘
parts and attachments, o : ~

Elghth continue to champion technical 1nnovat10ns and technlcal
revolutions to resolve the key problems in .production and to strengthen
the weak links. By means of technical innovations, we W111 fully
develop man's active functlon in productlon. :

Ninth, sponsor labor emulatlon drlves by estebllshlng advanced
targets and by helding perlOdlC sessions for mutual criticism and -
comparison., Such activities are to be regarded as important polltlcal
tasks so as to combine political education and materlal reward, -
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Tenth, insist that the ‘cadres participate in labor, that ‘the workers
participate in the management of production, that unreasonable regiilations
and systems be abolished, and that the leadership cadres,. workers and .
techulcal pergonnel work in concert, - . - U

#025.5.A11 the ‘abbye-gnumerated measures center around ghe point and that
is o lainch mdss ‘movements and to' strengthen mandgemsnt work simil-
taneously. We should neither stress only mass movements while' reglscting
the management work ncr'gfasp“bniy”the'ﬁanagément‘Wdfk‘whilé”neglecting
the mass movements. The one essential link in the union between mass
movements and management work is the hasses' participation in manage-
ment works the union betwéen the masses and the administrative leader
ship thereby strengthens the management bf the enterpriscs, We must,
-while ‘launching the ‘Bustling mass movements, ‘stiéngbhen’ the management
of the»énterprisés'and*imirOVejﬁhejménagerial‘stanaard,;h”théjentér¥[r
prises. The current mass movements are launched for the central pur-
pose of technical inmovations and technical revolutions,. Our manage-
ment work should greatly facilitate “the ‘enhancement of ‘Il thé workers!
actlvism and ‘creativeness in’ the course of “teghnical immovations; it
should riot prove otherwise,” The uneven ‘pace in our "industrial pro-
duction--relaxed in the beginning and intensified at the énd, 6¢
relaxed at times and intensified at other times--has long been, known,
Some -enterprises have tried to solve thig problem by adopting various ..
measures'but none has been really sucéessful in such’sw effort, The
' fundém@ptal’reasoﬁgliésfiﬁ(ﬁhejfgctﬁthat[tﬁby'havé'féiledgtqgthqrbﬁghly
implement the ‘policy 'of uniting centralized leadership and mass move- '
ments, regarding the launching of wmass movements and the’ stréngthening
of management work as two unrelated tasks. Either they Have tried to |
strengthen the management work from top to bottom, without developing
the activism and creativeness of the masses from bottom to top, or
they hive exercised ‘general leadérship in the mass movements, without
reviewing thet'experiences in such mévements: with the view of improving ’
the managerial level.  Facts have proved that if only we refrain from
cormitting the error of onesidedness and instad‘ place ‘equal eriphasis
on the launching of mass movements and on the strengthening of manage-

. .

.ment work, production will steadily rise at an’even pace.. . .

The fundamental problem that we must solve in order to stréngtlien *
management work in the enterprises. is to sustain the maximum enthus-
igsm:.of all the workers,  Having successfully solved this problem,
we “shall find it very cisy to solve all other Problems in our industrisl
production. In the course of our great leap forward in 1953 ‘and the
continued leap forward in 1959, we accumulated Fich experience in
solving this problem.. We should systematically revicw our experience
S0 that the management work id the enterprises may be Well adjusted to,

the rapid development 6f mass movements, -




OVERCOME THE WEAK CYCLES, REALIZE AN ALL-ARCUND LEAP FORWARD
IN INDUSTRIAL PROEUCTION

Pages 2325 - -~ . Sun Hung-chih

To promptly overcome .the weak cycles and tb'Constantly readjust
the relations between various industrial departments in the course
of their development are important to the organization ‘of industrial
production and to the reallzatlon of an all-round 1eap forward.

The various 1ndustr1a1 dcpartments are intorrclated and inter-
locked. Theirs is an extremely intimate. rclatlonshlp of coopcration
and intcrdependence. The development of production in any one depart-
ment demands the corresponding development of production in other

departments. For example: the development of the metallurgical

industry demands that the mining industry produce enough oresy that
the coal industry supply it with enough coke; that the machinery
industry supply it with enough equipment; that the electric power
industry and the communication and transportation industries guarantee
the adequate supply of electric power and transportation facilities;
ete, Industrial production can achieve an all-round leap forward
only if the various depurtments attaln mutuallv harmonious deve10p-
ment. :

However, this does not mean that in the course of their develop-
ment, certain ill adjustments of a temporary nature may not emerge
between the various industrial departments. In his article entitled
Concerning the Question of How to Correctly Deal With the Internal

Contradictions Among the People, Comrade Mao Tse-tung points out:

"From time to time we have to use the national plan to readjust the

~contradictions between social production and social demand that are

likely to remain objectively for a long timé to come. Every year
this country formulates an economic plan that determines the proper
ratio between accumulation and consumption and thereby maintains a
balance between production and demand.- By balance is meant the
temporary, relative unity of contradictions., In the course of the
year, the balance thus achieved is on the whole disturbed by the
struggle of contradictions and the unity thus achieved no. 1onger pre-
vails. Instead of balance, there is. lack of balance; instead of unity,
there is disunity. We need therefore to work for the balance and
unity in the second year. This is the superiority of our planned
economy, As a matter of fact, the balance and unity thus achieved are
disturbed in part every month and every quarter and we need to make
localized readjustments accordingly." (Sce Note) These words of
Comrade Mao Tse-tung pertain to the over-all task of national econmic
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plan; they are completely applicable to the readaustment of 1nternal
relatlons between industries. s

([Note] Concerning the Question of How to Correctly Deal With
the Internal Contradictions Among the Pcople, Ihe Peoplefs Publlsﬁfhg
Company, 195?, lst ed}, p. 12.)

It often occurs that 1n the course of industrial deve10pment that
the production of somer departments cannot  for a limited.period keep
pace with the demands -of the over-all development of~product10n there-
by comtributing to the emergence of some weak’ links. . For instarce,
~some departmcnts dcvelop their productlon at a"very’ hlgh speed and
in that light somc other depertments may: appear. to lag behindj some
departments.do. dcvelop their production at a very ‘high speed but be~
. cause.of their lamentably weak féundations they mdy find themselves
likewise unable ‘to keép pace with the over=all development. of in-
dustrial production for-a limited periods, or as a fesult of the develop-

. . ment of technical 1nnovatlons and- technlcal revolutions in the various

departments, & partlcular departmetit. may be_ calied upon.to, develop
its production at & ‘particularly high sPeed &and a8 long ‘as. “the pro-
‘ducts. of this department cannot” satisfy the demands of the various
departments it Way also become a-weak link; ete, Particularly in the
wake of the great-leap forward, it is.all the mofe Tikely, that the

. lack of balance of a localized and- temporary naturé may- appear in
.'j1ndiv1dua1 cases and certain weak links may thus” émerge., °

In the face of such temporary “lack -of balance and such weak

" links, what attitude and what measures. should we: adopt? - Should we

adopt a- p031t1ve attitude and so long as the" obJectlve conditions

_ permit,  fully develop ‘the subjective capac1ty ‘of" the masses, and
try every meang to’ exploit the: potentials. of: product1v1ty and to
overcome thc weak “links. in order to- reach a hew balance?.” Or should
we bow:to the difficulties at hand,: "be afraid of wolves, in front of
us and tigers behind us, seek comfort 4n inaction, and try to reach
a balance by adoptlng the Amproper method of reduczng speed?" (See
Note 1) Quite obviously, we should adopt the- revolutionary attitude
cand. revolutlonary'measures "aim at the over-all balance &s well as

' ’ihlgh speed, " and "ery -to. achleve balance ‘at high speed % (See Note 2)

, (fNote 1] See Liu Shao-ch’iz The Trlumgp of - Marxism«Lenlnlsm in
-EChlna The. PeOple's Publlshxng Company, 1959, lst ed., p. PR

((Note 2] Ib1d )




Since the seccond half- of 1958, industrial production :in Liaoning:
Provincc has been blgorously leaplng forward,..led by the steel-output,
as a result of the faithful implcmentatlan of the Party's general 11ne
for 5001a1lst constructlonland & series of pollcles of="simultaneous -
develoPment " In the course of the leap forward,-there have been cases -
wherein rmtual. ad;ustment was:not completely: harmonlous -a8. between the
proce551ng 1ndustry and ‘the manufacture of raw materlals and materials, -
between. production. and. the.supply of electric power, - and: between pro--. -
duction and transportatlon. That the supply of- raw materials, materlals,
electric power and, .transportation. facilities. could not . fully satisfly -
the demands of steel-lron productlon revoaled: in. succession. -such- weak -
links within . the; industrial sector in the .course:of our Yeap.forward. .
By adopting the positlve approach to- balance,. we studied the: Pro= o oow
duction characteristics of. the various departments and their. pbjective -
condltlons ‘fully mobilized the masscs, and adopted the policy of
uniting ccntrallzea leadership and mass movement, thercby promptly
overcomlng the, various weak. llnks as. were eyposod dur;ng dlfferent w

1ndustr1a1 productlon, centerlng around the steel productlon.'

oo far as Laaoning Prov1nce 15 concerned the flrst outstandlng
problem it has confronted since the great 1eap forward was the fallure
of the. product1on of - raw, materials and materials. to- keep pace with-
the lcaping. development in the productlon of . -the:processing 1ndustry B
Since the fourth quarter. of, 1958, ‘the production. tasks.of the machinery -
industry,. partlcularly those tasks related. to: the manufacture of heavy. .
products, has been repeatedly increased; im the meantime, however,.the
procuction. and. .supply. of . raw materials.and materials has not. been able:
to keep pace with the demands of the, aevelopment of the machinery
industry, thus directly affectlng the. fulfillment: of  production tasks.
of the machlnery industry, -Angd the: failure of: the machinery: industry
to manufacture these heavy products. -on. schedule may. in turn .affect the:
over-all 1oap forward in such industries.as .steel,and iron, electrie -
power and mining exploration, among others, It follows, thercfore,
that one-of the important tasks. in the current 1ndustr1a1 productlon
is to.solve the problem relatlng 4o the: production and: supply: of -
raw matcrlals and materials. .There arc,two methods - for. solving: thls
problem-z One 'is to petition. government :hopeful: that- such-raw materials
and materials. may be appropriated by, the :higher- author1t1es~ another
is essentially to rely on the masses, in an: exhaustive: effort to.over- -
come the, difficulties. . The. ‘broad: masses of workers of Llaonnng havo
under the leadershlp of the: ‘Party, adopted the  latter.mcthod. Mukden
and Dalren--tho two. maJDr centers—of the ‘machinery: 1ndustrj--f1rst -~
launched a vigorous mass, movement on. the- -industrial battlefront to - -/
overcome the dlfflcultles arising from: the shortage of raw materials -
and materials, .. The poople were .called upon-to attack the steel

mountains (146., to -dig.into the. hcaps,of steel and iron scraps) andl
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to fish in the iron sea (i.c., to salvage the ships sunken during the
Chia-wu War and the Russo-Japanese War). The movement was first
launched in the enterprises and then promoted. in the government agencies,
organizations and schools, until it finally permeated the entire pro-
vince. ‘In.view of the fact thet Liaoning has a fairly long history

of industrial development as a base of the steel-iron industry as well
as the machinery industry, it has a good supply of steel and iron
Scraps scattered throughout the province., It was impossible to exhaust
the scarch in a single drive and the province had to generate several

- hightides of such a mass movement, - According to incomplete statistics,
some 10 million persons participated in this movement between July

and 20 December 1953, and during the said period several hundred
thousand tons of steel and iron scraps were gathered, thus effectively
supporting the fulfillment of production tasks of the machinery in-
dustry, - . : : -

In the beginning of 1959, the province launched another move-
ment to inspect and readjust the inventories of various warchouses.
It was an important task of orgenization to transport the long accumu-~
lated, unused supplies to the most active preduction front. It was
also a dependable measurc to promptly solve the problem arising from
the shortage of raw materials and materials. Tn the discharge of this
task, we cxercised political leadership and adopted the method of mass
movements as in other instances, During the first 9 months of 1959,
the various municipalitics and enterprises throughout the province
inspected their: inventories 28 times and transferred the supplies in
L cascs. During the same period, L province-wide conferences on the
transfer of supplies were held, resulting in the transfer of more than
140,000 tons of dark metals, more than 1,300 tons of nonferrous metals
and more than 12,000 tlai of equipment of various sorts, thereby not
only overcoming the then existing difficulties arising from the shortage
of raw materials and materlalsvbutralso‘contributing in no uncertain
measure to the regulation of supplies. '

To solve the problem relating to the shortage of raw materials
and materials, one important aspect of our task involves the coordina~-
tion between the cconomization of raw materials and materials and the
improvement of product designing as well as work procedures. In the

thinking in the designing of heavy, precision and quality products

as well as in their work- procedures, and prdmoted_the‘revolutionary
spirit combining boldness in thinking, in expression in action and in
realism. On the'major'premiseﬂthat the function and quality of the
products be guaranteed, we were actively engaged in technical in-
novations and technical revolutions. By improving the impractical
designs of products and work procedures, we have greatly curtailed the
consumption of raw materials.and materials, . )
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To solve the problem rclating to the" shortage of raw materlals
and materlals, we have. .established & number'of” factorles ‘that: produce
the nceded’ raw materials and mﬂterlals._ In addition some enterprises -
have - ostubllshed “s telllte" factorles to mcet actual neods.:;., IS

Slncc the great leap forward Llaonlng has confrontcd another
outstanding problom on its 1ndustr1g1 battlgfront i.ers the 1nadequacy
of cléctric power, for the satisfaction of 1ndustr1a1 needs, - To solve - -
this problem and, thereby insure the ‘acequate” supply of ¢lectric: power
for the productlon of .various departmcnts and various. entcrprlses, ‘we:
have adopted such: measures -a8 mobilization of the masses in-the: establxéh—
ment of électric power 1ndusbry, .¢tofomization of the use of electric: -
power, - the” substltutlon of variéus kinds of motlve power -for:the electrlc‘
power’ gencrators, the exgloltatlalufthe potcntials of clectric power-
generating facmlltles, the manufacture of electric power-generating -
facilitics and the expedited: construction of ¢lectric power stations:

In the meantlmc .we have, impIlemented the’ pollcy of. 31mu1tancous dcvelop~
ment of “large forelgn group". and “emall, foreign, group" as; well.as"

the policy‘str9531ng kéy: points as-well as over-all. moblllzatlon.Av-:ﬁ
With the energetic support of the: Céntral - Commﬁttoe and as:a result of -
one yecar's ‘sustained effort, we have succeeded 1n harmonlzing 1ts
supply—dcman€ relatlonshlp,- R S D

In order to effectlvcly promote the mass movement to econommze
the use of electrlc power, we.launched an 1ntensivc as well as extens
sive campaign’ among the masses, partlcularly among the workers of - large -
enterprises; to the end that every houschold was awarc of the- 81gn1f1~w3
cance of the movcment ‘A1l cnterpriscs considered the. economlzatlon
of electric power as one of -the central - ‘iteris of ‘their technical: dne
novetion and technical revolution.” No cxcesslve amount of motive power
was to be wasted on small equipment and not a ‘single ttai of machlne
tool was to be used wastefully. As a result of .onc.month's effort;
most enterprises succeeded 1n~curtaillhg thelr use of electrlc power
by niore than’ 10 per. cent.,’ . , : .

Proper dlstrlbutlon and rcgulatlon of electrlc power 1s another }
important link in our task of economizing - the use of electric poweri -
Insofar as the aistrlbutlon of ¢lectric power is concerned .We have .
adopted ‘the policy of ‘gencral. accommodation, with partlcular emphasis -
on the key p01nts in the light of the urgency of the. needs.. While - -7 7
adopting this’ pr1nc1ple, we have also’ considered in spec1fic~cases,4 = L
the p0531b111ty of varying degrecs of urgency in one enterprise.. For = "
instance the An-shan Stecl.Works is the’ most 1mportant large enterprise: .
in the country and its. demand for tlectric power fust of course be = -
insured first of allj but the use of &lédtric power. by its subsidiary - -
paper mill and prlntlng plant must . be brought under proper -controly :
We must aISO 1nsure ‘the ;adequate supply of - elcetric power to those
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plants of light industries and the textile industry, which render direct
service to the major products. Insofar as the regulation of electric
power is concerned, we must maintain at once a high degree of rigidity
and a certain measure of flexibility. We must guarantee that the
electric power generated by the electric power network be systematically
supplied to the various enterprises in accordance with the established
quotas; we must also constantly review the electric power consumption

of the major consumers and their plans for inspection and repair and
during the low-consumption period of inspection and repair supply the
unused electric power on & temporary basis to the other enterprises.

We did do so during the New Year, the Spring Festival and other holi-
days and such a systematic arrangement was found to have contributed
significantly to the increased production in. the light industries, in

the textile industry, and in the local small enterprises,

Not only must we economize the consumption of electric power, but
more important, we must explore new sources of electric power. With
‘the view of exploiting the potentials of large enterprises, we have
adopted the policy stressing not only safety but also the generation
and supply of more electric power. On this problem, opinions appeared
to be divided: Some comrades were inclined to place one-sided emphasis
on safcty, their contention being that any effort to increase the
capacity for electric power generation would necessarily affect
safety. They were not prepared to actively exploit the potentials
of the enterprises and they thus favored the maintenance of the status
quo. Some othér comrades were inclined to place one-sided emphasis
on the generation of more eloctric power. They failed to pay adequate
attention to the need. for adopting corresponding safety measures after
the capacity for electric power generation was increased, Neither of
these tendencies would facilitate the further exploitation of the
potentials of the large enterprises. : ’ '

At present, the large clectric power plant of Liaoning is generating
more than 12 per cent of the electric power above the established
capacity of the power-generating facilities, while safety is insured.

We have accomplished this only as a result of great exertion on our
part. For a short period during the early stages, the generation of
more electric power resulted in more. accidents in electric power trans-
mission. Thereupon, we launched a general safety inspection movement
to mobilize the masses in the various plants and mines in a free
discussion of safety in production, thereby eliminating the many
erroncous tendencies. In the course of the movement, more than 360
items of equipment were found in defective condition, Of these, more
than 320 items wererepaired by the masses in an organiged effort,

which contributed materially to the safety in electric power generation.
As a result of such organized effort, we have fully demonstrated the
potentials of the large enterprises, afforded more reliable guarantee




for safety in production, laid the foundation for future- meintenance . :
work in the power plants, 10 be ‘based’ essentlally on. planned inspection.
and repair;’and thus’ 1nauguratcd an active 1hstead of passlve approach

toward our entlre effort to supply the needed electrlc power. R

The fundamental rcmcdy for the lack of electric power sourccs is
to expedite the manufacture of electric power-generatlng gquipment and
to establish more electrié powcr statlons., In.this. respect .wWe; have ﬁs;
adopted the policy-of 81multaneous devclopment of . large, medlum .and . -
small enterprises, similtancods’ developmcnt of forelgn and’ nat1Ve-y,'~‘»
method produdtion:.&nd.simultancéous: deVelopment of, statﬂ—operated .and.
locally-operated: éntorpfiscs, ~While concentratlng otr effort in the. -
manufacture of suck hedvy eqiipment for electyic’ POWET:, generatlon -and 2l
the consbruction of electric power. statlons as are dctenmined by the e
central govermment, we have launched ‘a 'mass movément to inspire
interest in electric power enterprlses, with emphasis on the small-
native-styled entorprises, ' “After the peoplc had been., fully mobilized, -
after targets ‘had -becti establlshed and aftér emulatlon,drlvcs had,been:
sponsorcd, we qulckly'englnecrod the movcment to a, hlgh pitch. Wherever:
possible;allithe- ‘1dted ‘electrically powered machinés, in the. enter~={.~<
priscs were converted into clectric power’ generators, ‘thus. reallzlng
the maximum ubtilizdtion- of all’ powmr ‘equipment and, electrlcally powered
machines.: - Wherever practlcable all enterprises engaged in the. manu= .:
facture of clectric’ power gcnerators and’ steam, turblnes,.regardlcss TRL:
of their size or method of- production, proceeded with. such, operatlcnsv;g
at full speed:" We are-anxiolis to achieve s¢lf-sufficiency in the.
supply of electri¢c powér: for gencral civilian consumption and for.
the industrial: censumptlon in the small enterprlscs, small plants,,, e
repair shops and-otheér subsidlary departments. Although the aboves . -
enumcrated small, natlvc-stylcd electric power-generating facilitiecs
can hardly be uSud in the production of large enterprisgs, they.arg:
quite adequate to-méet ‘the- nééds’of general civilian consumption.as : i
well as light 1ndustr1es, "thé textile. industry and medium and,small .
enterprises. ThHe greatest advantage in stlmulatlng the mass 1ntercst

in cleetric power’ ‘enterprises is the promise of high speed output;

economy of materlals, ‘and-wide gcographical dlstrlbutlon. oIn such a .
movcment, “the measures adépted ‘are as varied as the. needs are. dlvergent 2
It is 1ntended +0 make ‘full use of all available sources of power,
€.8., Sca water, used- water in 1ndustr1a1 operatlons sewagc water,
processed -drinking water, hcat—generatlng steam,’ marsh-gas gas, wind,
ete. ,~and to- cxp101t the “function of all power-generating equlpmentg;v
available, e.g.} gas—cnglnesa dlesel ‘engines, tractors and unused.
automobile cngincs, ‘boilers, tanks and alrplanc engines,, Yhile the.-
masscs are’ engagéd in the manufacture of various: natlvc-model equlp-« .
ment, plants with ‘the: necessary facilities arc also engagcd in the - . .o
manufacture of somc "small forelgnrmodel group.“ For 1nstance, ,:_g~«'
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the Dairen Shipbuilding Yard has built a 6,000 kilowatt electric power
station, which is capable of supplying more electric power than is
necessary for its own operations. By doing so, this shipbuilding

yard has freed itself completely from the threat of the shortage of
electric power.

As the capacity for electric power generation has increased, so
has the demand for electric power. Contradictions have thus emerged
between the capacity for electric power transformation and the needed
equipment for the transformation of electric power. The Mukden
Municipality has solved this contradiction by readjusting the load of
electric power, by exploiting the potentials of available transformers,
by improving the existing supply routes in the electric power network,
and by building more transformer stations. o

We must constantly watch over the balance between industrial
production on the one hand and communication and transportation on the
other hand, The communication and transportation facilities in Liao-
ning are not quite equal to the transportation tasks assigned them.
Since the great leap forward, the volume of cargo has increased
materially, but the capacity for transportation has not improved
correspondingly.” At the beginning of 1959, the available transportation
facilities could only handle 6l per cent of the volume of cargo. At
the same time, there were still some problems between the railways and
the enterprises. In particular, the obsolete regulations and systems
were ill-adapted to the demands of the new cooperative relations. It
is quite obvious that we must solve the problém of transportation be-
fore we can insure the continued leap forward in industrial pro-
duction. . : . ' e .

In the process of overcoming transportation difficulties, two
red flags have emerged in railway-mine or railway-plant cooperation,
i.e., at Fu-hsin and at Peng-ch'i. The Ministry of Railways, in con-
Junction with the Ministry of Coal Industry, the Ministry of Metal-
lurgical Industry and the People’s Council of Liaoning Provinge,
sponsored two popular meetings to promote such an experience, thereby
resolving the three major problems long outstanding in railway-mine
or railway-plant cooperation. First of all, a series of fairly
effective systems and methods governing railway-mine or railway-plant
cooperation were devised, including such cooperative measures proposed
by Fu-hsin and Peng-ch!i as ideological unification, the unification .
of leadership, the unification of organization, the unification of
production, transportation and sales, the unification of planning,
the unification of distribution, the unification of scheduling, the : -
unification of targets, the unification of statistics, the unification
of equipment utilization, the unification of signals, the unification
of work inspection, etc. Of these, the most important are ideological
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unificat:.on, the nnificatlon of orgamzatlon and the umf;eatlon o:f.‘
produgtion;. transportatlon dnd salesi and 1deologlca1 unlflcatlon is.
the most necessary of aXl the” aspects of unlflcatlon. ‘Next is" the ;
construction of simple.coal storages’ {See Note 1), therebJ selving. _
the Igng. standing contradiction between" coal production and tranSporta- 2k
tion.. :By- building .simple” ¢oal ‘storages, we. may avoid ground trans- o
portatlon of*coal and accelerate. the: schedule of: tranSportatlon. This
is the .most: effective method to incréase the .goal ‘transportatiofi rate. |
under present condltlans. Next 'is. the fact that the' workers:at the !_
Fu-hsin. rallwayamipe, in:the mass, movement fory:the" coﬁperatlve effort. - ..
in producticn; ‘transportation’ and sales, 1nvanted the Mred flag train"-
(See Note:2); which proved of enormous v1ta11ty, thereby greatly Lo
shortening the tine required- for the dlssolution, assembly and- grouplngg

of vehicles and greatly'lncreasing the transportation efficiency 'of the o

vehicles.-For insfance;.:the Fu-h31n.M1ne Operated 48 such red: flag
trains in December 1958, with a monthly’ ‘average operating time of'7, h >
hours., In- January 1959, .a8’a result.iof 'poor coordination between pro-'_
duction, transportatlon and’ sales, only 39 such.red ‘flag tralns Were _L;
in operation, with a monthly average. operatlng time of 8.2 hours, - '
Having reviewed their. experlence and 1mproved their: performance, ﬂhey ;:;;
put 161 red. flag trains ints Qperatlon in February and thus: reduced the'h;f
average operating tlme 40 '3 hours on: eacht’ trip,. thereby reducxng the .0
monthly average to 6 hoursiy: The workers” Baids ., "Theored fleg. traifis .-
are like a.red thread $hat 1inks .the workers Qf‘the railways .and ‘the 7
mines together.! By placing’ particular emphaSLS on: the ¢ooperative
effort in productlon, ‘transportation and sales, we: have raised the
transportatlon eff101ency significantly.' b i _,J‘i,
([Note 1] The characteristic feature .of the simple coal storage
is to link the storage to the ‘high platferm. “The ‘workers of the Fu- .
hsin railway-mine bullt a‘sloping platform between 2 and 3.meters:in’ |

height on both sidés of the railway track. _A.movable door is- instalied

on the side facing the track, When the train reaches the’ Toading
station, the movable dooriis: opened 4o-let {the coal into the train on
the slope. The' ‘structure of such a simple coal storage is simple;
relatively little material is used; and it is easy to operate and to
promote, )

([Note 2] The characteristic feature of the "red flag train" lies
in the accelerated operation throughout the process of transportation.
By using these trains, we may accelerate the loading operation at the
initial station, group them in a trip toward the same destination,
accelerate the speed and regrouping in transit, accelerate the unloading
operation at the final stop, and reduce the no~operat1ng time of these
trains to the minimum. At Fu~-hsin, the operating time required in a
single operation (from the time when the train reaches the station to
Ehe tlme)when it departs from the station fully 1oaded) does not exceed

hours. -
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In the light of Liaoning's experience during the past year or so
in organizing its industrial production, it is proved that in the course
of developing industrial production the balance is often disturbed and
a new balance is reached. And every time an 014 balance was dlsturbed
and a new balance was reached, production was pushed ‘ahead one signifi-~
cant step further. "It is the dialectical law governing the develop-
ment of events that contradictions continually emerge and are contimually
solved.” (See Note) Comrade Mao Tse—tung‘s analysis’of the law govern-
ing the. development of events is most inspiring to our effort to organize
production.  Not only in the formulation of our annual plans and long-
term plans ‘must we stress the positive approach to balance but in the
process of organizing production we must always ad0pt an over-all -
approach, establish advanced targets, mobilize the masses and strive
to overcome the weak links in order to reach a new balance. Such an
experlence is applicable not only to the relationships between the '
various industrial departments but also to the relationships between -
the various production links within each enterprise; not only to the
large modernized enterprises but also to the medium and small enter-
prises; and not only to our present effort to organize production but
also to our future effort to organize production. Of course, the con-
crete conditions in the various industrial departments and enterprlses
and in our future production may not be completely the same. We must,
therefore, grasp the characteristic features of the various departments
and enterprises, analyz¢ the concrete conditions at different stages of
the development of productlon, ‘locate the weak links and try to over-
come them. 1In this way, we shall be able to achieve the over-all
balance based on a p031t1ve approach and realize the continued all-
round leap forward in our 1ndustr1a1 production,

([Note] Concernlng the Questlon of How to Correctly Deal With
the Internal Contradictions Among the Peopie, The People!s ‘Publishing
Company, 1957, lst ed., p. 13.)

([Edltor‘s Note] The author of this article is the Chairman of
the Committee on Industrial Production of Liaoning Province. )




' TKuan Chao-ehlh

L. The' iject of Investlgatlon and Characterlstlc othathematxcs as
. @ Sclence. RO =:tu;;n»w¢ 2oatd : e

‘«,.

Methematics occuples a unlque posit;on in the sczences. It is a
science that™ studies the=quant1tat1ve relatlons .in the realistic. world,
In order-£o° study such’ titative. relatlons in.a vacuum, it dlsmlsscs
for thé time: ‘being ﬁhe nerete contents of things dn-the realistic -
world and -cofifines itself to the’ study of quantltatlve relations, - For
instandé; thrée" COWSjadded Yo flve . COWS ‘make, elght cowss: 3 hoes added’”
to 5 hoes make 8 hoesy ete. If We are to. dismiss the concrete: contents
of such- thlngs as "cows" end Mhgegt and to conflne our study to-the:
quantltatlve relatlons, we shall reach & klnd of abstract: quantltatlve
relatlonshlp. 3 added to 5 makes. 8, 0OF course,.in.the case of more.
complicated- quantﬁative relatlons, the degree qf abstractlon is: hlgher
and it would not be so 31mp1e to express them, but -the general:idea: is
the: same.’ Mathematlcs is tHus d;fferent from the .various naturali: -
scichces 4nd social sciences. ‘Tt does not,.choose a. particular kind
ofconcrete natural _phencmena’ or ‘social, phenomena as-its-.direct.object!

_of investlgatlon, instead, it- dhooses the abstract. qnantltatlve relations

as its:-objéct of 1nvest1gat10n., It is to be., noted “however;. that.such:
quantitativeé relations are by no fieans. imaginary - and 4hat they do.exist
in the realistic world - In the’ reallstlc WOrldggquantlty and: quality:-
are inter-rélated.’ Quantltative changes Iead Lo, qualitative. changes.ﬁu
And- qualltatlve c¢hanges can’ be effécted ‘only . as.a result..of the: 1ncrease
or decrease-of the quentlty of matter Jor movement. "It is imp0331b1e

to change its’ quality without the correspondlng change in. +the quantlty
of the matter.® (Sec Note) It ‘FTollows, therefore, that not only can

we not in reality completely dismiss the .study..of the quality of things
in our 'study of iquantitative reélations’ but we must,. in our investigation
into thc qualitative changes of things, first understand their quanti-
tative changes. We may thus reach the conclusion that. although mathe-
matics 'is-not irtended to be a ‘direct, 1nvest1gatlon 1nto certain .kinds -
of natural phenomend’ or- 5001a1 phenomena, yeét the. quantltatlve relations
as its ‘object of study are general@y in exlstenco in the. various: kinds: .
of phenorona: in’ the rcallstlc world, abstracted as. they are from the:
various kinds:of’ natural’ phenomeha and soclal phenomena., For. this
reasen, mathematlcs 13 applicd in Varlous Tlclds.

(Engels° Natural Dlalectlcs; The Pe0ple‘s Publlshlng Company,
1955 st eds) p. 004) -




It is its object of study that determines two fundamental character-
istics of mathematics: a high degree of abstraction and the broadness
of its application. Any science has the characteristic of abstraction,
but the high degree of abstraction of mathematics is different from
that of other sciences in the sense that it dismisses for the time
being the concrete contents of things and confines itself to the pure
investigation into the quantitative relations. Any science has its
multiple application, but mathematics can be applied in a particularly
broad sense. For the quantitative relations exist not only in a
particular material form or in a particular form of movement. but quite
generally in all kinds of material forms and all kinds of forms of
movement. Whenever we talk about mathematics, we must stress its
characteristics in these two aspects. For instance, the relationship
between the quantitative changes. of many natural phenomena may be
expressed by differential equations in mathematics., The same dif-
ferential equation may describe diffcrent phenomena. For instance, K
the differcntial equation used to describe the phenomenon of heat
transmission under given conditions may also be used to describe the
phenomenon of liquid movement under certain conditions or the phenom-~
enon of static electricity under certain conditions. In mathematics,
while studying this cquation, we are to dismiss the physical meaning
represented by .the various quantities in the equation and to study
their changes purely on the basis of abstract quantitative relations
and then to explain such conclusions in physics as may be derived from
the association of the abstract quantities with the physical meanings
that they represent. Such conclusions may pertain to heat transmission,
or to liquid dynamics, or to electro-magnetism, etc, The fact that
phenomena of differcnt nature may be expressed by the same mathematical
- equation’ illustrates that phenomena of different nature may have the
same quantitative relationship, thereby reflecting the unity of the
material world. This fact not only facilitates our study of various
kinds of phenomena by the unified mathematical method but also enables
us to compare one kind of phenomena to another. The basic theory of
copy computers is exactly based on this. ’

B. The Devclopment of Mathematics Ultimately Depends on Productive
Experience of Mankind., =~ , - :

"Marxists maintain that the productive activities of mankind are
the most fundamental practical activities and that such activities
determine all other activities, It is chiefly based on the material
productive activities that man gradually learns to understand the
phenomena of nature, the nature of Nature, the pattern of nature and
_his relationship to Nature. It is also in the procéss of productive
activities that he gradually learns to understand, in varying degrees,
his relationship to other people. Such knowledge cammot be acquired
in the absence of productive activities." (See Note). Mathematics,

- 16 -




gl

as onc branch of manls. knowledge ‘is ef course 11kowisc deondcnt on -
the productive: experlenco of mankind, . Howcvcr, scholars of the. -~
capitalist .class often try- to exaggeratc’and twlst ~ghite onc—51dcd1y,
the above-cnumeratcd ‘characteristics: ef’mathematlcs« in. thc opinion %
that mathcmatics™is an "exceptlon,“ as-if: mathematlcs were the free ©
creation, of (the: human ‘brain,’ unrelatud to produpt;ve cxPerlcncc. _
There are also péople. who maantaln that-although aneient’ mathimatics
was born of the productive &chrlchp of imankind,. yet moéern mathematics
is no longer.related to the productlve cxpeticnge -of . fankind,, as.if
it has "liberated" itself.frow the realistic worlds. .For this rea son,

even though. the “rclationship between the natural seiences’and pro-- - *“’"ﬁfhﬁ’

ductive cxperiched” has been'cldarly Stated in mé ny acadeftic” treatlses
there is sbills nocd for.a. paﬁtlcular ana1y51s of the ralatlonshlp
botween mathematics andaprodubﬁ1VL ‘experiencé.” What wé mist pay:

attention to-in this onneection isi that in'viéw of the! characterisilcs A

of mathomatics, we mugh, discuss’ npt .only the -direct. neiatlonshlp.bcthen
mathematics axd productlve expericiice: but 8150 the. indirect rvlatlon-s~
ship between mathematics and productlva ewperienco ‘through the | ‘vardous -
natural scicnecs and other s01cnces.“ With the view of- refuting the ,
"theory that modern mathematlcs is an. cxcepbion," we fan it 1mp€r&t1Vc
to cite several- examplcs in modéern mathomatics.‘,;i'kn ) ’-_ e EL
([Note] T"On Practice;" Selected, Wbrks oF, Mao Tse-bung, Vol I

The Pcoplets Publlshing Company, 1952, ond ods,’ P- 271 ) D

1., Productive experience is the. fourtain: oF. mathematlcal know~~’”ff_
ledge. The development,.-of. productlonhfurnlshcs mathematiés with dn-. 7" 7
creasingly enridhcd data for: rescérch and? opens up an mncrea51ng1y
broadcnecd sphere of: study.; :I$+18 to be, partlcularly noted ‘that in .
the productive LXporiencc various kinds, of. problcms have emcrgcd w?*,_,
which must be solved 'by.the new mathematlcal methods, therebm fa0111~ﬁ> ‘
tating the formulation’ of REW mathomatlcal thcorles. - Inthe’ moantime,<~
productive experiétice is also the standard by*whlch mathomatlcal ol
knowledge is to b¢ tcstcd. N T een

In the course of productlve expcrience manklnd first learned -
such simplc numerical ‘concepts as 1, 2, 3 and L and such: 51mplest

geometrical conccpts as point, llne, square and 01rc1e. ‘For 1nstance,‘7“f"“ o

in order to know the quantity of products to be’ dlstrlbuted we, first

Caprr T,

learncd to comparc the guantity of _things and’ then to. dcerC the . - o

erical concepts thercfrom. In the course of prOduCthC expcrlcnce,
mankind discovered the varlous functlans oft: Instrumcnts of a- partyaiar
shape; also in the course,of prodhctlve e erlence, . mankind- observed
many static shapes in the werld of Naturexf

ete.). Thercupon mankind leatrned the ‘coneepts of goometrlcal forms
Such knowledge, once accumulated and gradually ‘systematized, became
mathematics and elemcntary;gunmotry '

.....
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In spitc of the fact that since the 19th century mathematics has
assumed an increasingly abstract  form, we should not neglect that pro-
ductive experience has always been the basic motivating force behind
the development of mathematics. As a matter of fact, many branches of
modern mathematics that have progressed the fastest and have exercised
the greatcst influence, c.g., the theory of differential cquations,
the theory of the mcan and mathematical statistics, computing mathe-
matics, mathematical logic and the theory of logarithms were born of
the demand of productive experience. For instance, the mixed type of
Quasi-differcntial equations was inspired by the study of flying across
the sound barrier. (Sce Note) The theory of mathematical signals was
inspired by communication techniques. In our economic life, we studied
Such problems as the .distribution of materials which inspired the
formulation of the theory of mathematical regulation. Automation has
facilitated the development of electronic computcrs, Computing
techniques have inspired the revolution of computing mathematics. As
a result of the invention of the high~spced elcctronic computers, some
problems in classical computing mathcmatics have been relegated to
secondary importance and some new problems have appeared on the agenda
Computing techniques have also facilitated the ‘development of mathe-
matical logic and somc othcr branches of mathematics,

([Note] For the purpose of high-speed flying, we must study the
changing conditions from sub-sonic to Super-sonic speed, .i.e., the
conditions Macross the sound barrier, M) .

In this connection, we must specifically point out the falschood -
of some pcople's imagination that with the invention of the computer
any problem may be solved by means of complicated computation, and .
that mathematical thcorics secm no longer necessary. If we do not
study methods, many complicated computations may not be done even in
several hundred ycars even if the computer may do 10,000 computations
a sccond.” On the contrary, it is exactly because of the invention of -
the high-speed computer that many problems that we dared not attempt
to solve mathematically before have becn brought to the presence of
mathcmatics, In other words, we now demand more, and not less, of
mathematics, : ’

It is completely groundless to think that the development of
mathematics is purcly the frece creation of a few gifted mathematicians
and as such unrelated to productive expericneces The cmergence of
calculus is onc example that may most clearly refute this viewpoint,
In spite of the fact that the rudimentary concept of modern calculus -
was rccognized in the computation of quadrature in ancient times,
calculus as a branch of study was not born till the 17th century.

The productivity of the ancient statcs remaincd. very low., Also such

mathematics as was necessary for the study of motion had not been
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developed; the pre-rcquisite to the birth of .calculus. Ewen though a -
few great mathcmat1c1ans of ancicnt times. might have some ideas about - .
calulus, they could’ hardly'go bcyond the limits of historical conditions.
After -the 15th: century,, capitalism mede. gradual progress -in Europe, - -
In order to mect the heeds of nav1gat10n, mining explcratlon and: the oy
constructlon of” canals, the people, had. to study various kinds.of :
dynamlcs; which dictated the mathematical expression: of the 1aw of
motion- and accordlngly the birth of calculus.,,,ﬁf.gf,,, P 15;."T"

Productive experlvncc “has not only diroctlv fa0111tated the R
development, of mathematics but also indirectly through-its. facllltatlon
of the developmént of natural’ .s¢iences. .For instance,-the study of -

‘11ang-tzu dynamlcs and basic. clements has facilitated. the development

of some new branches” of "fanhan analy31s. The . study of . atomlc physics
and somé other natural phcnomcna has. 1nSp1red ‘the development: of some - .-
new directions in the kai-lich’ thaory. "It may be said that after the - -
17th century the’ formulation of & greater part. of mathombtlcal thcories :
cannot be- scparated fundamentally from. the demands of , dynamlcs and S
theoretlcal phy51cs.;: - e e L

By'saylng that the. development of mathematlcs 1s 1n the flnal

naly81s dcpendént on productive eXerlence we..do not:-mean that -the -
development ‘of mathcmatics has been at every stage facilitated by
productivc experience. At .a ccrtaip stage.of historical development

a rich knoWledgc of mathcmatlcs ‘had. ‘been accumulated and -in view of
the largc quantity of data it was necessary. .and p0551ble te-formulate
new thcorles._ At the ‘sam¢ tlmc, some thcorctlcal contradlctions had
emorgcd - from the accumulatcd quantity of knowlbdgo -in.the course .of- .
thecorctical” synth051s.‘ Such contradlctlons have 11keW1se 1nsp1rcd the e
formulatlon of mathcmatlcal theorles.;f z R - :

- For 1nstance, ‘the solutlon of algcbralc equatlons was. 1nsp1rrd NUAT
by the demand of scvnrﬂl thousand years of human productlve experlence. B
In th¢ casc of 51mple and quadratic algebraic. equations, we may .reach
the solutions by the pencral formula consisting of. addition, sub~ . .
traction, multlpllcatlon, d1v131on and ¢volution. In'wang Hsiao-, . S
t'ung’s Chi“Kuo Suan Ching, publlshed durlng the T’ang dynasty, there
arc actual problems involving a third or fourth power of ‘unknown .. -
quantity. Later, as was demanded by .such. actual work as the compllatlon
of the- caléndar, Chinesc maﬁhcmat101ans have always been. intercsted in -
the solution of algebralc cquatlons. They reported phenomenal progress .
in the Surig dynasty. By the 16th century, methods for the Solution of
algcbraic equations: involving sccond or third power of unknown quantlty _
had been gencrally developed in Europe, but many scholars remalncd seized,
with the gericral formula for the solution of algébraic equations’ in- -
volving the fifth power of unknown quantity. In the 19th century, =~
French mathematician Chia-lo-wa studied the following theoretical
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problem of fundamcntal naturc: Which algebraic equation can be solved
by the general formula consisting of addition, “subtraction, multipli-
cation, division and ¢volution and which cannot? -~ Accordingly he intro-
duccd a new mathematical theory, the theory of group, which has a
significant influence on the,subscquent*development of mathematics.

At first glance, the scarch for a genecral formula to solve the algebraic
cquations is a "purely'theoretical"'problem5 but it was inspired by the
many concrete problems involving the solution of various algebraic
cquations that arosc from scveral thousand years of experience.:

At certain stages of its development, mathematics cstablished a ~
system of its own and within such a system many new problems of importance
emerged, For instance, Euclidean geometiry was a system formulated by

the Greeks, who summarized the gecometrical knowledge of ancient Egyptians
and Babylonians derived from their productive experience, However,

not too long afterward, people discovered problems in this system.-

The problem was: Is it possible to derive the Sth hypothesis (the
so-called parallelism hypothesis) from other theorics or hypothecses?

This purely theorctical gquestion arose from within the geometrical
system. It was in the 19th century that mathematicians like Lo=pa~
ch'i-fu-ssu-chi and Po-yuch freed themselves from the thousand-ycar-

0ld traditional thinking and cstablished the new geometrical system.

That the development of mathematics is relatively independent of
productive expericnce manifests itself only at certain stages of its
development. Under these circumstances, the development of mathe-
matics may be ahead,ofvproductivevcxperience and natural sciences,
thus furnishing them with theorctical preparations. At the timec of
their formulation, some mathematical thcories appeared of only purcly
theoretical significance; later, howcver, they proved to be fine
instruments for the cxplanation of new Ciscoveries in natural sciences
or finc methods for the solution of actual problems involving engincer-
ing techniques. For instance, Euclidean geomctry, as discussed above,
later became an extremely appropriatc mathematical instrument for the
explanation of many natural phenomena. The plural number was originally
a new concept resulting from the extension of the concept pertaining
to the solution of algebraic equations; but later it developed into
an effective instrument in the theory.of analytical logarithms, liquid
dynamics and elastic dynamics. Lu-k'o—fu-ssu—chi’s-theory concerning
the wings of the airplanc was derived from such a theory of the
analytical logarithm. The theory of numbers has always been regarded
as rclated to purcly theoretical study; some scholars have recently’
derived from the mcthods used in the thedry of numbers some good
methods of computation, which are useful in the solution of actual
problems. ' S

- 20 -




Q.. The Applloatlhn'of Mathematlcs 1n Varlous Flelds =

Tmathematlcal problems that awalt solutlon,'

Suffice 1t to ‘show that when we say that thé. development of mathe-
matlcs is in, the flnal ana1J31s dependent ‘on the productlve expériente
of. mankind, we would have over51mp11fied the process of development of
human knowleege if-we malntaln that every “stage in the development of
mathematics, was, poss1b1e only after our. productlve experxende ‘hdd 8o
demandea° On the other hand,. it would ‘be worsé than' erreneous o con-
clude, on ‘the ‘basis of the above ‘apgument, that  the development of -

. mathematics does not, have to depend on productive experience. < When -

we..study any partlcular stage of understandlng as’ an ‘isolated case,’ .
it seems that theory 1eads to theory or that theory is onlv later :

.....

| experlence to theory and then td reallty, the formula of the-Marx1st
‘theory. of knowledge° ' . ' B B

The deve10pment of mathematlcs is dependent on’ productlon
experlence or the study of natural’ phenomena- in return, “its new-
findings are .applied in maiy ‘fields, -Inasmuch: as theré afre quantitatlve

-relations. in all aspects of the reallstlc world, ‘the application’ of
'mathematlcs is extremely ‘broad in scope., In’ the study of ‘natiiral -

sciences, in englneerlng technlques,vln our national ' ecenomy, in our:
everyday life, and indéed in many other fields, there-are always many

2

Speaklng of the contrlbutlon of mathematlcs to the natural
sciences, let us first cite several significart events in the history
of science. It was by mathematical methods that Newton derived from

,K’al-p'u-le's obsérvation ‘6f the pattern ‘0f ‘planetary movéments the
.quantitative relatlons of mutual” graV1tat10n between: two bodies. This

was one of the greatest’ achlevements in® the ‘natural sciences at the '
tlmc. Later, Le-wei~li-yeh flgured ‘out, in ‘dccordarce with the: law

of universal -gravitation and. the numerlcal ‘data -of astronomical -

observatlon, that there must’ be another planet beyond Uranus in the :
solar system.’ He also flgured out hOW'to compute “its-position at any
given time. . This prophesy was later Yerified by astronorilcal explora~
tion, as another planét, now known as Neptune, was digcovered to be’

‘actually in ex1stence,' Ma-k'e-ssu~we1-erh introduced the mathematlcal

theory on electro-magnetlc phenomena and’ proceeded ‘to predlct that: the

.. Yibration .of the electro-magnet might generate 2 *kind of wave -transmitted

at the’ speed ‘of light.' .Thisg ‘prophesy was verified by the expériment

.. With radio waves ‘apd furnlshed the theoretlcal premise On Whlch radlo

technlques are based
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We are firmly opposed to the fantastic opinions that Mthere must be
phenomena in the world of Nature -that conform to various mathematical
formulas,® that "the Lord of Creation was a mathematician® and that
"there is pre-determined harmony." We are of the opinion that exactly
because mathematics is the study of quantitative relations in the .
realistic world and a certain kind of quantitative relation is dis-
covered in a certain kind of phenomena, it is later discovered that
such quantitative relations exist likewise in other phenomena. It is
exactly because the quantitative relations under study are derived from
the realistic world that we are able to derive from such quantitative
relations other phenomena that the realistic world has. not yeét dis-
covered, -Exactly as Engels said: M"lLike all other sciences, mathe-
matics was born of man's actual needs: born of the measurement of area,
the measurement of volume and the computation of time and dynamics,
However, like all other fields of investigation, the laws derived from
reality is separated from the realistic world at certain stages of
development and moreover it is regarded as something which is seemingly
independent. It seems that this law from without is opposed to the
realistic world and unreasonable as it may seem, the world should
adjust itself to this law. This is so in a society . or a state; this
is likewise true in pure mathematics. It is-also later applied to the
world, although it is derived from the same world and it reflects only
- part of the form of world relationship--and for exactly the same
reason mathematics can be finally applied.® (See Note)

([Note] See Engels: AntinDuhring Theogy, The People's'Pubiishing
Co., 1956, 1st ed., p. 38.” The quoted passage has been edited in the
light of the original German version.) ' '

Mathematical methods have exercised an increasingly important
function in the study of modern natural sciences. This is particularly
true in the study of wei-kuwan world in modern physics. In the absence
of modern mathematics, it would not be able to proceed further. As
Engels said long ago, atoms and elements cannot be observed under the
microscope and they can be grasped only by reasoning. (See Note)

To apply scrupulous mathematical methods is ‘to apply an effective
instrument "for such grasping by reasoning.™ Since the beginning of
the 20th century; it has been discovered in modern physics that light
is not only undulatory but also atomic in nature. It was later dis-
covered that the electrons are likewise both undulatory and atomic in
nature. It was.therefore ascertained that there are these two con-
tradictory characteristics in the wei-kuan world. The previous mathe-
matical formula that describes only the undulatory phenomenon is.
therefore no longer applicable; so is the previous mathematical formula
that describes only the atomic movements. And unfortunately, it is
also impossible to mechanically combine these formulas into one. On
a higher level, pcople have found the common characteristic of these



two- mathematlcal fornulas of descriptlon And thus dlsccvered “the new o
appropriate mathematlcal f@rmula for the descriptlon ofiithe wei-kuan
phenomenon. - “The" 11ang~tzu dynamics: bhns armed by this new hathematical
formula haS‘becomo a’good instrument - fdr'eXplalnlng many wei-kuan .
phenonena.’ In the ‘absence of such new mathematical- methods, the N], R
developmcnt of tho llang-tzu theory is harle 1maginable." e

([Note} See Engela'. Natural D1alectics, The P30ple’S Publlshlng
Co., 1955 st ed., b, “_‘;684_,,? T 1 ST

So far as cnglnccrlng technlques are concerned, not oniy can the
most qdvanced-techniques not be.divdreed” “from! mathematies, but’ “the” f“"
various englneerlng de81gns alsoscanndt be divorced .from mathématics.
There was a'period when the -enginesrs’ ‘regarded the,study of “ad¥édnced .
mathomatlcs a8 usbless, for . after. their graduat;on +they ¢oltld not even
use theiri imowledgs of ¢dlculus in enginecering assignments. It is
to be pointed out, however, that that was the period when China
remaincd a semi-colony with no industry of her own and as such she
knew nothing but the purchase of foreign machinery and the use of
them in accordance with the accompanying instructions. That period
is now a thing of the past. The engincers of today have to develop
designs indepcndently., Take modern large-scale construction for
instance. The design is very complicated; the demand for the quality
of the design is exacting; and at the same time, economy must be con-
sidered, The problem therefore cannot be solved by simply applying
the great safety index formula as was previously done. It is nccessary
to makc detailed calculations in the course of designing and the newest
findings in mathematics have to be used frequently. At present, the
many problems in our socialist construction demand that we made a
great effort in our mathematical research, This is true in the case
of many new techniques too. In order to achieve economy, we must avoid
blind experimentation., It is nccessary for us to reach accurate
estimates, wherever possible, on the basis of theory before experiments
are conducted. In so doing, we¢ often have to use profound mathematical
methods. Of course, this involves eventually numerous processes of
computation; with the facilities of modern computation techniques, we
are already able to do so.

During rccent years our attention has been directed toward the
direct application of mathematics in our national cconomy. Mathe-
matical methods may contribute much to the solution of such problems
as the distribution of supplies. In the course of the great leap for-
ward in 1958, the mathematical workers of this country reviewed the
practical cxperiencc of the departments in charge of the transportation
of food supplics and mathematically offered the undeniable theoretical
verification of their M"work method on maps,™ which was to be used in
the formulation of the plan for food distribution, thereby promoting
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the popularization of this method and saving the government a large
amount .of money.. We arc just beginning to apply mathematics to such
problems in our national economy. In our socialist planned economy,
guided by the Marxist-Leninist theories, it is highly possible to apply
mathcmatical methods in the solution of some technical problems in our
national economy. Greater effort is yet to be made in this direction.

Under the guidance of dialectical materialism and historical
materialism, we have recognized the object of study and characteristics
of mathematics and we have recognized the relationship betwecn mathe-
matics and productive ‘experience. We have thus realized not only
that the policy of uniting theory and practice points out the only
correct road in the development of mathematics but also that we should
consciously and correctly apply mathematical knowledge to various

_fields. In our great socialist state and unde# the leadership of the
Party, we shall witness the most healthy development of mathematics
as a science and the demonstration of: 1ts greatest functlon in the
construction of the fatherland .
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