BR7PE & F F /KA T B AR

BERREZRER

The Law of Development of science and Technology

Xjtad =




[k ¥ 4 S BOR T H By K

MERAREZRERE

The Law of Development of Science and Technology

XM F



B ZERE4R B ( CIP) 8

PR R R ER/XBME —FAL AR SR
A 4 fiAt,2010.5
ISBN 978 -7 —5369 —4799 -3

I

A DLxl.. WL RFEEARA—BARKRE—

B V.N1
B R A B 1 CIP B4 (2010) 55 047800 =

H A E

RE
aq
i

il HHNHBIER
NERRE

=

BT AR BRFERIEBOR AL
PRI KA 1315 HR4 710003

3% (029)87211894 {51 (029)87218236
htip://www. snstp. com

PRV ARAER  BREERIEE AR h AL
1% (029)87212206 87260001
TR T REENRI

880mm x 1230mm 32 JF&

8.125

185 T

2010 4E5 ASE 1 iR

2010 4E 5 A% 1 YREDRI

22.00 o

WS BElBR



MEREZA 2 FBREHFHF
TR EM, AT TRMAM FLEG
A5t

—ENREREH BAFNTEEFX
XREARHEL



3
b1

XHEABRMP E T 2 Z (B EARERER) RESEA
fh i AR BN e B BOR & R AL J7 | R — W aF 43, XA
WIREEE, THE TR AR E RO MBRE, XR—EEKNHU
i, —TURIRRIRT. FEHEIRON=FPEERREER, RN
E Bk LA DAL, 7E R L B E R, =R ERZ A
BHANERBEXE, NBHALUEL, FEERSE 2T HASR
RLRF G IR Z BB IR . XEEERAEE KA
REE FEOBRBAERRABR ARTREMEL K ERE R
B, T B4 SRR B R EERIR AR .

X BFH BB K R ) W] LA SHE SR 2 J A 5%
FERARRBMEITENL 8%, BRBRBEEERT EE
BRI, ARG PR ABKEREBEH LA
L RENEREROBEERRBRME, AN, FE#
— SRR EEARE EPANEEAN T EZ T ENRRER
A (S RASCCABHE IR B BRI R AR BRI , (AT
HRH#)2009 455 1 #) .

BHERR R B BRBIRER , X T B R F R B i E R (R
RBERAEER . A0 R RS R, BUGER MR ——K%
TR R RTRR R E, ERA T RS ELR 2 TR FH

« ASMEE R P ESZPEMRAEHER FEHARTMEAZRARER .
T EMRYEE S RKBMER SHE P EARHEER RS ETEZER
REERTEREZEREZR KPNELREM REEERARRETW A
HARBHELRB R

1



PR R RER

FEARKBRABRFEBHN ) ZRE, X T ERRMIAESL ER
AT RAEYIFRE

MR, B A T REZA, ME=EETEME " SEER
TE” B =R RRN  “PHERANER R, SHELBRFE
i B 8 BBl SRR R B i EERIE LE, S & TIE (B H A
LA HEH LA SR 89 ) MRt o™ R iR T3 i — 2
B, M PHEERAR R R R R, A5 3E % LRI B 4y R
BERE L, 5 ¥ M<FIH B MR R I, wal F LAE

Rk
2009 4 4 A



gk
i)

Al &

1999 4, s EFH 3 E AL A E T EB S —EES (M) L
SAHEBE THEERRANRRPIEBER R B, i d, X
AMEFT H ERHEROR B R R, T E R A2 B AR R Rk 7 A
TRAHR B o

R AEBRE(R —R) (FAR R, 1998 4F)
F IR BB R 7 A BN IR R — A B — A R AR TR
Tl R B R BARTE 4 X XEBE B BB B R N,
EAEMEXEE EH AR RARBEANE 0ME, HRBH
AR B S BE AN A K, — T T AR B RR B B BT 3k B B9 BE O K
B, UEEASEAEHS—HE, RENTETE, A AR
BYEME N PR B w B RNRE - LT BB R ME AR
Wi RIET EEREBUL, 2 F — T AEHES AR BB 2
MEREBI R IR S B R ERMA LR LELB R
FEARARBROARMAE, RIREBEXERMEZREALHE ER
HPEMKTEERENX —EF. UE, HZRET EER
R BEERER DLFRAEH EER FAEAREAR LT ¥
FEBEAMELAREE, BEBFESHE” KO THEERYS
MerRER A(RA—R)XT KR M “FER—®"KH
ALK IR R EE BN KR ARE”
MHETHRE"FRE, MRTHEERRBH=1EHE, B R
TXANEF o

OXMHEH, B R. F—E[M]. BT - HFEAR KL, 1998:196 - 199.



PR ERER

RO EERERERH = ERAR. X=TERE:

F—ER.NFERAELRP, AN EFEEREX, B
BRIk, B RKTRREE, R EERESE,

Bn AR AR SR B4 X HEBE , m g ARXS XERE, p o LR
KF,s HBREE, m.n BRIEERFHARRBENE, s p BIE

BB ARRRERNE,
Xt FE—-RBEE R,
n=k/m (kRE¥KEE>0) ®
p=k/s (kREHHE>O0) @

TMEERME L, n=p,m=s;n.p FEALINH L UETFRR,
m.s FEABRRE B E IR R R .

- AOMAQEFNE XA RBEHEHRNAR, ENNESRE
—, TR B#FERERE —EENE N EARAXHE RN

n(p) =k/m(s) (kREHHEE>0) ®

HEGmE 1 s, IEEImE 2 fis.

"

ol

n(p)

> m(s) » m(s)

]
B 1 M2

X%k Q AR EHARBE, R4, EARE KB EHARBRREESH
HE T AUUAEEZALEH TS, WEREERERE —SENE
TAEARNR

Q=kn/m (kNEHEHE>0) @

Fo R ERFHEARRRENEE—ENEET, A%
BEESRERMAFEHXREHMNFENRR,

WA R BRI FER R RIERE S 0 E, W HEARNK N

m=k/E (kRNEHEE>0) ®

R 3 Fim.



gk
il

m

"

0 > FE 0 > E
®m3 M4

RPESE B , AR M B R 2 R AR SR R R 2 B
WIbOE-Kop i kL LA

“m=n/E ®

s E=n/m @

BRORABEEAREZRE - BB _NEEAK Q =kn/m
L AR B AR R RE —E R AN

Q=kET Q=0Q, +kE (kRHHE k>0)

E&R A 4 Fiwo

XYL, BHER AN R RBRA SRR MR Rk KR 2R
FIBIE L.

FoRRERNFEN-ENREGET, F
MNERMAFPHEENIREHESHSE \\\‘

e THRERRE,
BB} 2 K APk 3L R A B B2 5B )

R, R RS R RS B ~P
% F, ML TFRE Y D, M HHEAL E
X
F=k/D (kEREHHEE>0) ©)
ERIE S B
RS = S AT
E=F/D ®
BADRAS —SRNBESARO, 8
Q=kF/D (kREHHEEk>0) a

XAER B2 K AP I R SR B R TR 2K
3



PEERRRER

HETHEREmER ER B AL RABE I HIRE A E,
hEmERFE RN R R, T EHE RS, BEER R RE =g/
BB, TLURE RSB — R, TR, BEERERE—
EREARKNGE— AT,

PR ZEMERF BN, AERB 2RO PHET EK M
TR R LE MR U R EYHE 2R FETE R IR R
AR R, T EARTE R T MK DR B 22 IR © B 3
WHH”BIRNRRUG, /T T B XTREEREWEIEN
B A2 E—BREA =M EANHRBERIEHWEX, HON
R QR R, QR M FE, MENEREBEEIRERELR
RAZBRAR BEEZZLRAROERXEBEN T FEO
RETRERARARBH=ZAEREN—FBERRER, EFS
tREEE2YE. ERX=EAERT,E-EREAERE, R
RRAEXTMERE ;58 B R EE, RN ER 2RI B =
BRESHFE, REMRLERA G EMESTIE, F—Efdd
BNE=ZERRELISE ZE LI, B 5 X Y AL
ARk R MBI R R BB I B =R B B R e
HEFEOPANEBERE—R 2R AR F R FE RO TRAHES
HZAMASTRE—RT Hk, HEEREEBEEAR
RBHREBRAR, BELBNBREZRMEERZBAORAER, T
FRMBFXRAGRHLBRABESHZIANESTHE, BR®W
BEERARBRMEZERRE . IRREBUFES HRPRZER AR
AL FERE KRR A h WO R E AR E TR ERE TR
FETH”) . NE—ERBE=EE, BT A2 AR E s @ b
M B B ERMEAN N, B Y TH RIEHTH “ 8
B ERTEMBESRERRAEENYER, TkitT €& o,
B EF R BE BRFET ARBERRE N ELZH,
EAREILIE, REVUAZBRELHRE KN R RS ERME

OMER. BB T]. E¥PI5,1999(6).
4



=
13

=FH,

HPROEN, S FRAEES THREAREHEAR(RE
RHEEAR 24 K AR S E R T ), Wi LB T 2 E 4 RB R
B BRMNCRRARER FREERNEBEAEARKACH
B,

AE—FRMERERATHEE. S—, PEERN KR
ARHEBR, TRNER S, MRS HE NN &, T4, B
EHREXLENZHE B RFER, XLENERTERE
3, M 21 HER , BERARTFRFAGEER B R, XAUR, R
(B2 0R TR R B R R B R BB A X —# &, T H
AT 25 % E PR SRR 3 R R RINIES.,

TSR R 2 & RIS 0 | TR 2% & LAY 32 BUIE = BN 7§
B RBEENE Xk, ERNR S Z RESME TR SR BE
Fisk R RIIEA, B H MR 2Rl 2 —H % MRk A
I BSR B R R ARI 2 R R A “ AR “ HlR L7 “ Al
T “HEZR” “ HeBO TR LU BN T B RT3 « L R 2 A T HL AR
HEARRE” , iR RAERIEA R R H A, B i R Tt
) B BERE T BT 4L ARG , B Tt BT DA e e R A, HR X B2
BEREAEREAEL, AN EFLTURERTREM. W
RBROASSBRTHA, RITEAZERBBRNBENEENE
e OXAERE , T ELAE 4 X BRAIA 0 “ B2 15 S B AE 57
BRI THIE — AL E RS WA, PRl . “ 51k
HE, REMESAEXEREPORERABEREN, FAUE
BESGH: BRIMNENEFE, ERLZRRNB2MANEES
B, OHEBIRIRS T /R FRAR 24, 20 T % A2,

QLWL WE/RAFE 2 EE  B¥ARAAR[M]. bR =865,
1987 .288.
@M L. P /RFHET 3 E B ERIRHLIE [ M]. Jb . Z B35,
1987.182.
5



BERRRRER

UFRERIERENRBEEE—ERBEBORR, BAEME B
MERRBER . e ARARRE—ERERNUEEIESAM T
PERB S B IREIRS

B A U A R R — A BrBh BB IR , U P BT IR B AR 2 B
B IR FTIR G OB | OB A ™ BB, RS R U B AL 2 Ay
B LB LB I

FRERIFXERGREPZLHET RE LGB EBRZ R
SHA BREREM X THAR TR RS IE  HERRE S 2
HHBRE IR D. EHi(D. Price, 1921—1983) R K RER,
WALEZRESHEABRRRRE - ERNEREESEH LEL
—H. BREBIFARPIERRBRENE K S BL#TO,H
FEEBOT R R RER D XA S B RBIEAREE R R
FHER TREREA RPN EESBHOE R D, BB ER
B,

BHEBARZFTLIN 21 2 B AR ER RS, —HEHE
NENBEMER, 55— 7@ H AR ERARE GRS, E4 L2
A TR ERNEFE, BT BREN. HAREBTHREERKY
LBV EEAT A HE, RERBEN A R B A%
BrBt. (B2, BT AR S BRS IR RRF 2 #E, TR FEHEAR
RHEEFARE G R MEE XTI SITRE, Bk, 45— F Sy
T A AREBR B REAE , X 53 — X S F) 33 B R S i T O
KEBEHAR R AEERIR , BHER AR AL A RNEERTE
ABBAMERS, TRRA TR¥REA RS, AHIAN, ET
BHEM AR RAEERESE L, B, 4 ER¥E MR R, B %S R
FREARNGEAIFER, IR RAF| RER T UTHA” KR,
B AR EEFIRE L SR “ RAT AT A4 IZhE

B ARERE —ER—-REAREERELNEEBAF

OD. EHHT. B HARLUREBHE[M]. E#, TR, . b3 Rk
fiit ,1992.
6



m

A

R AR K RIS 80 SR, T SRR T H A B, SRR MO
(4T ERERARR R ) MR E BB EHBERN KB RBKK
BT — A A E YR RSB ES K, REREREN
AEMBIEWE S HRE TR, R ARERRE SR, &
FiE S ERMRIE R AR IR, A HR B R, B
R TS0 e, X B I AR F LRI YiRE, BF E I AR B
BR, FREBEANR L5430 B BUE e, SARR YR R L
R8T EARERIE AR TE 3 b BT R (e BE , A BB G Rl R
R IR TE LR M0 3 3% , R A 5 2008 1 A A SRS Bk R R 3R
ATLABS, (R AR R R ) A A A, — R SE S, — Rx
ERE, XETSHANSEREREIENRIZ—,

BRI AR N AL RIS S, B RS0 HR. B
PSNBIEA 3 R L FRI A W HIF EE AP — HERE
T, BN ER S o R UUAR 0BT RO AR 3 ORI, BEAE 3 Rl
WX 43 Aok B ELE R k) BT AP, OMARRTR IR, B
DURDBHBRIINSE T XRFE, T KX PR UL & 20K &1 , Rl 2
WSWAEEAMNZEE. .2, BREHLWERENTE.
# .2, LUHIIE A RORIEAT R, A R B AR ET R

ABBERE HAR A S H RN LR UERBRET
7, AN OREEAR S AR LFENES, QREMEREN
FES, M REARRR AR BFEMSHNENES, BIE
HRNEHE T K AROEE . BAREHRALH R LRI
HMEANER TR ALBESHNES, BMEY THENS S
5, Bk, BHEMEREER ARE — AR B TR, &
AT —dfb . QORMEME R —Fh A RIE S, = SRR
—FHES R R, B U TS B R . SR N — Rl
MR IR 3, 7 R RN LR RS . @i R R
FEHEE REMBH, RRZIN LR BHER, KR E % EH
Gi—, OFEHRRBHEFEMRS — 2 SHBUE 2. X
-y all=l s A R

7



PR RRER

HFE—ERE=ZNERT RARH A, HEARE I ER
WS BT DIRAER LA S AR S, A A BRI 7 H 4 REX
ERASE — e AR A A X FER, X 58 — 5 AR AN SR = 1 A4 Ik B A Xt
g, W H, “ SR — A HRAFRBAN R, X—R, HFRIRE
REGS R

ERXT P EBE —BES RN ZS AN —HES, BRAH
FRNAERBREASIME—BRXTRAERRBERNFEREE,
HEE + - HEMANE CR— M RARKIBETFEAL, X F
HAMEAHRLE , FRSRH - ERAARKER, Bk, ¥H7E
FINTT, SEFE BRI

AR S UBARRICER, RAHRA TRCTRHE
X, MBARAEN B, LA BEIEROEE



Preface

Preface

In 1999, in the first annual session of China Association for Science
and Technology (Hangzhou) , Zhou Guangzhao, president of China As-
sociation for Science and Technology called on Chinese scientific and
technological workers to study and explore the law of the development of
science and technology. He pointed out that the law would play a signifi-
cant role in promoting the development of science and technology of Chi-
na and the whole world as well.

This makes me immediately think of a point in my works“On Iden-
tity” ( Qinghai People’s Publishing House in 1998) in discussing the
principle of epistemology resulting from scientific and technological de-
velopment ; although the absolute difficulty of man’s scientific and tech-
nological achievements in ancient times is lower than that of modern
times, the relative difficulty is much more higher than that of modern
ones. Measuring the difficulty and importance of a scientific and techno-
logical achievement, on the one hand, is based on the level which it it-
self reaches, that is, taking the object as the frame of reference; but on
the other hand, the subject is necessary, that is, it is based on the de-
gree of men’s thought and intelligence reached. ... Almost all scientific
and technological achievements are constantly being refreshed, improved
and refined, going through a process from ancient times to the present,
from simple to complex and from low function to high function. © My a-

bove-mentioned point actually involves the law of the development of sci-

®Liu Yixiang, Tang Ligui. On Identity[ M]. Xi ning; Qing hai people’s Pub-
lishing House 1998 :196 - 199.



The Law of Development of science and Technology

ence and technology. On the basis of this law I have decided to try to
complete the task which President Zhou Guangzhao has assigned to the
Chinese scientific and technological workers. After extensive absorption
of the thoughts of William Whewell, Karl Popper, Thomas kukn, Imre
Lakatos, Dudley Shapere and Larry Laudan etc. , and those of the do-

“view of scien-

mestic masters on philosophy of science, I adhere to the
tific activities” , and distinguish between the law of science and that of
scientific development. With the doctrine of “development” and “identity
of contradiction” of “On Identity”, I extract some conceptions such as
“absolute difficulty”, “relative difficulty”, “scientific capacity”, “the
freedom level of practice” and “social obstructing degree”. With meta-
language,I describe the three laws of scientific and technological devel-
opment, thus forming this small booklet.

The three laws constitute my theory of scientific and technological
development. The three laws are as follows:

The first law: in the development of science and technology,
absolute difficulty would be more and more difficult, relative diffi-
culty would become easier and easier, the level of achievement
would become higher and higher, and the time distance of achieve-
ments would become shorter and shorter.

Presuming that “n” is the absolute difficulty, “m” is the relative
difficulty, “p” is the level of achievement, “s”is the time distance of a-
chievements, m and n are the measurement determining scientific and
technological development, s and p are the measurement marking scien-
tific and technological development.

" For the same scientific and technological achievement,

n=k/m (kis constant and k >0) )

p=£k/s (k is constant and k>0) @

and in the numerical value,n =p,m =s,n and p in the coordinate
of vertical axis are indicated by the number order, m and s in the coordi-
nate of horizontal axis are indicated by the number distance.
2



Preface

. @ and @ are the two formulas which have different meanings
but the same numerical value. Their images combine into one, thus syn-
thesizing the first basic formula of the first law of scientific and techno-
logical development

n(p) =k/m(s) (kis constant and k >0) €)

The image is shown in Figure 1, the verisimilar image in Figure 2.

n(p) b
ol > m(s) ol —> m(s)

Figure 1

Figure 2

In addition, we set Q for the scientific and technological achieve-
ments. As a result, in case of not involving the formation of scientific
and technological achievements, only in terms of its formative mecha-
nism, it deduces the second fundamental formula of the first law of sci-
entific and technological development ;

Q=kn/m (k is constant and k >0) @

The second law ;on condition that ab- m
solute degree of difficulty in science and
technology is definite, the relative degree \\
of difficulty is inversely proportional to

the scientific ability of scientists or the 0 - —E
Figure 3

common body of science.

Presume that E is the scientific ability of scientists or the common
body of science, the fundamental formula should be:

m=k/E (k is constant and k£ >0) ®

The image is shown in Figure 3.

In accordance with the second law, the relative degree of difficulty
means that the scientific ability of scientists or the common body will
weaken the absolute degree of difficulty.

*m=n/E ®
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