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Pronouncements of science are made tentatively, on a basis of

probablity and are regarded as liable to modification.
:“&ZU.?L'L&JILJ//MJJ}LU"{V/H%Z

The authority of science, which is recognized by most
philosophers of the modern epoch, is a very different thing from
the authority of the Church.

It prevails solely by its intrinsic appeal to reason. It is, moreover, a
piecemeal and partial authority; it does not, like the body of
Catholic dogma, lay down a complete system, covering human
morality, human hopes, and the past and future history of the
universe. It pronounces only on whatever, at the time, appears to
have been scientifically ascertained, which is a small island in an
ocean of nescience. There is yet another difference from
ecclesiastical authority, which declares its pronouncements to be
absolutely certain and eternally unalterable: the pronouncements
of science are made tentatively, on a basis of probability, and are
regarded as liable to modification. This produces a temper of

mind very different from that of the medieval dogmatist.
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"Kuhn's demarcation criterion has been criticized by Popper on

the grounds that it gives undue emphasis to the role of criticism

in science; by Lakatos because, among other things, it misses the

importance of competition between research programmes (or
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paradigms); and by Feyerabend on the grounds that Kuhn's
distinction leads to the conclusion that organized crime and
Oxford philosophy qualify as science."
Zuda L J’/vdﬁy/,¢u‘*/vf Ut e 106 ds bl
2 A S 3 AN Bt H A
S FelF A0 TS5 P L Pl oo 2 b
L\, Zntal (DL gk Aol AL
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An inscription on the facade of' the Social Science Research
Building at the University of Chicago reads, "If you cannot
measure, your knowledge is meagre and unsatisfactory". No
doubt, many of its inhabitants, imprisoned in their modern
laboratories, scrutinize the world through the iron bars of the
integers, failing to realize that the method that they endeavour to
follow is not only necessarily barren and unfruitful but also is not

the method to which the success of physics is to be attributed.
S im 3 PSP E g FL s
BL L St S el Fela L e U4
el A
Modern developments in the philosophy of science have
pinpointed and stressed deep-seated difficulties associated with
the idea that science rests on a sure foundation acquired through
observation and experiment and with the idea that there is some
kind of inference procedure that enables us to derive scientific

theories from such a base in a reliable way. There is just no

method that enables scientific theories to be proven true or even
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probably true. Later in the book, I will argue that attempts to give
a simple and straightforward logical reconstruction of the
"scientific method" encounter further difficulties when it is
realized that there is no method that enables scientific theories to
be conclusively disproved either.(A.F. Chalmers, What is This
Thing Called Science? An Assessment of the Nature and Status of
Science and its Methods.pXVi . Ibid., p.1).
e EEL L LSS FHEI L K5k
Ku’l/;la & Z l&;;é [Falcification method].f,n/dﬂlé/ L u”’Lz
azu"/”éiu'llc‘:uﬂ"%)léfi/ L/delb/uﬂu"bf.abzdjla/
(f%&c.dlpu’w?)yd/é_l./u}’uﬁ/}’/@u‘?‘fvmw;yu”bd,«yuj
L.L‘/’/ u.'?Ulla
I can therefore gladly admit that falsificationists like myself much
prefer an attempt to solve an interesting problem by a bold
conjecture, even (and especially) if it soon turns out to be false, to any
recital of a sequence of irrelevant truisms. We prefer this because
we believe that this is the way in which we can learn from our
mistakes; and that in finding that our conjecture was false we
shall have learnt much about the truth, and shall have got nearer
to the truth. (K. R. Popper , Conjectures & Refutations, London:
Routledge & Kegan Paul, 1969, p. 231).
qKﬂﬁfJu'JTKdyut_§_(tKuuf,ugcgjmu"fu}‘/v
:4@(?@‘6@:0555774)!)u’.fw7,4;
Each piece, or part, of the whole of whole nature is always merely
an approximation to the complete truth, or the complete truth so
far as we know it. In fact, everything we know is only some kind
of approximation, because we know that we do not know all the laws
as yet. Therefore, things must be learned only to be unlearned

again or, more likely, to be corrected.

Finally, and most interesting, philosophically we are completely
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wrong with the approximate law. Our entire picture of the world
has to be altered even though the mass changes only by a little bit.
This is a very peculiar thing about the philosophy, or the ideas,
behind the laws. Even a very small effect sometimes requires
profound changes in our ideas.(Richard P. Feynman, Six Easy
Pieces: Essentials of Physics Explained by Its Most Brilliant Teacher,
USA: Helix Books,1995,pp.2-3.)
L/@ig;LSix Easy Pieces*C(Jdﬁuquﬁ;/LL:/@?‘}d/uxV
2w [Objectiviyl Gl e, Y T s f@,gﬁnw
/.:/)’L (“uﬂ/xg/w’t/,ouuwﬁu?w Z_ s [Subjective] gf/‘y‘ud’*{
uj‘aj/gf;"

There is a popular misconception that science is an impersonal,
dispassionate, and thoroughly objective enterprise. Whereas most
other human activities are dominated by fashions, fads, and
personalities, science is supposed to be constrained by agreed
rules of procedure and rigorous tests. It is the results that count,
not the people who produce them.

This is, of course, manifest nonsense. Science is a
people-driven activity like all human endeavor, and just as

subject to fashion and whim.(Tbid.,p.ix)

L,‘J/ [Queen of sciences],ﬂd/u."/p[gw_ Gﬁ/uj’t'jf, KWU’VL«

S el J8 T e e 6P U e IS e bl
e E G e fe s

It would be impossible to predict exactly what would happen. We
can only predict the odds! This would mean, if it were true, that
physics has given up on the problem of trying to predict exactly
what will happen in a definite circumstance. Yes! Physics has
given up. We do not know how to predict what would happen in
a given circumstance, and we believe now that it is impossible,

that the only thing that can be predicted is the probability of
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different events. It must be recognized that this is a retrenchment
in our earlier ideal of understanding nature. It may be a backward

step, but no one has seen a way to avoid it.(Ibid.,p.134.)
E NS gt fod L sy Fls ool diestiy
VoI ,afu?‘w;uu Sy sl PPl e S
‘Lufu”b.ﬁf’/dg%/bggL;J‘Mu(cﬁfu”w;!‘auﬁ/u”tf:‘f_d I
Z ol ez b < S ol 2 S < u:“‘f;_,w KU1y
,%ufuéfg,JG/,'J]uu:Q/yx
If a thing is not a science it is not necessarily bad, for example
love is not a science so if something is said not to be a science, it

does not mean that there is something wrong with it, it just means

that it is not a science. (Ibid.,p.84.)

LU s F i en | FsH S JBEologber Jies
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,;uiujzZé/wf@,«/’ia/ﬁ;ﬁg.dyK.,ouulé(}éugu}?.ndju‘fu:
_u;z.ﬁuc,/gabr? LS b sozg s

FoSIF TE Sar1 s S TR Bl o los
2244 [Definite theoryl_ /Ju”t/uu” E5T cular s St
L/aﬁwfﬁeﬁdxlxu’fu{aCgl‘agcf,t"[Disprove],g;}'JL?‘,c’V/ﬁ
8}’:&;,?}JJ‘;‘Lt?gﬂyj}ﬁr}ﬁfvw;ﬁ%&ﬁ?JJlb&gév’
d/u"iu/".f(f{l JA_%UZVJLQ‘_,u s d/u’l.ﬁc. ) él}‘l &MJ/
sl b f 2 F5h ,‘Lxu”a‘”ﬂ,uis*ww,ﬁu”w"df yAg
d/m;&}mwuffa Crisf e u&%{’/‘iumwywm
-
You can see, of course, that with this method we can attempt to

disprove any definite theory. If we have a definite theory, a real

guess, from which we can conveniently compute - consequences
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which can be compared with experiment, then in principle we can
get rid of any theory. There is always the possibility of proving
any definite theory wrong; but notice that we can never prove it
right. Suppose that you invent a good guess, calculate the
consequences, and discover every time that the consequences you
have calculated agree with experiment. The theory is then right?
No, it is simply not proved wrong. In the future you could
compute a wider range of consequences, there could be a wider
range of experiments; and you might then discover that the thing
is wrong. That is why laws like Newton's laws for the motion of
planets last such a long time. He guessed the law of gravitation,
calculated all kinds of consequences for the system and so on,
compared them with experiment and it took: several hundred
years before the slight error of the motion of Mercury was
observed.

During all that time the theory had not been proved
wrong. and could be taken temporarily to be right. But it could
never be proved right, because tomorrow's experiment might
succeed in proving wrong what you thought was right. We never
are definitely right. we can only be sure we are wrong.

Another thing I must point out is that you cannot prove a
vague theory wrong. If the guess that you make is poorly
expressed and rather vague, and the method that you use for
figuring out the consequences is a little vague-you are not sure,
and you say, "I think everything's right because its all due to so
and so, and such and such do this and that more or less, and I can
sort of explain how this works. . . ," then you see that this theory
is good, because it cannot be proved wrong! 99-100
What of the future of this adventure? What will happen
ultimately? We are going along guessing the laws; how many

laws are we going to have to guess? I do not know. Some of my
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colleagues say that this fundamental aspect of our science will go
on; but I think there will certainly not be perpetual novelty, say
for a thousand years. This thing cannot keep on going so that we
are always going to discover more and more new laws. If we do,
it will become boring that there are so many levels one
underneath the other. 1. Richird Feynman, The Character of
Physical Law. Page (9,11,17) MIT Press
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J.,g-é &Q}Jbﬂ%; el Z cjff/'/,: Unlr &Lf}/g U J’Q 9]
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The first serious irruption of science was the publication of
copernican thoery in 1543 but this theory did not become
influential until it was taken up and improved by kepler &

Gallileo in the seventeeth century. [Page 1, Chapter 1, General

Characteristics, Part One from Renaissance to Hume]
w2l e Ul 1SS FE SIS Gl
Ll F
Packet theory of light /)_:_Wave Theory of Iightuﬁgjgz:&%/
Bl Ut SE G SBek ur Ji Seend Fe st oF
e Ut S GEl S

Newton thought that light was made up of particles, but then it
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was discovered, as we have seen here, that it behaves like a wave.
Later, however (in the beginning of the twentieth century) it was
found that light did indeed sometimes behave like a particle.
Historically, the electron, for example, was thought to behave like
a particle, and then it was found that in many respects it behaved
like a wave. So it really behaves like neither. Now we have given
up. We say: "It is like neither." There is one lucky break,
however-electrons behave just like light. The quantum behavior
of atomic objects (electrons, protons, neutrons, photons, and so
on) is the same for all; they are all "particle waves," or whatever
you want to call them. So what we learn about the properties of
electrons (which we shall use for our examples) will apply also to

all "particles," including photons of light. Ibid.,p.116.
d/;@ic!‘a H‘Jjbuu’@?‘a Cj:nd“/dﬁlxé U,JIJ;(L‘&&%U/‘L,JV
e

u.L'u;?Z.né_ﬁ’(};b:ﬁu’ﬁj&@tﬁ@)d/%jok};ﬁvg
FAST iz s s EPUF T e et Eni s 1§
:ggg;WJwJGLﬂﬁfﬁw/i4%
Finally let us compare gravitation with other theories. In recent
years we have discovered that all mass is made of tiny particles
and that there are several kinds of interactions, such as nuclear
forces, etc. None of these nuclear or electrical forces has yet been
found to explain gravitation. The quantum-mechanical aspects of
nature have not yet been carried over to gravitation When the
scale is so small that we need the quantum effects, the
gravitational effects are so weak that the need for a quantum
theory of gravitation has not yet developed. On the other hand,
for consistency in our physical theories it would be important to
see whether Newton's law modified to Einstein's law can be

further modified to be consistent with the uncertainty principle.
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This last modification has not yet been completed. (Ibid., p.113.)
‘LCJJ:JL’U:LJLLJUL/}’ ff)gd/u’{v

The law of conservation of energy is a theorem concerning
quantities that have to be calculated and added together, with no
mention of the machinery, and likewise the great laws of
mechanics are quantitative mathematical laws for which no
machinery is available. We use mathematics to describe nature
without a mechanism behind it? No one knows. We have to keep
going because we find out more that way. Many mechanisms for
gravitation have been suggested. It is interesting to consider one
of these, which many people have thought of from time to time.
At first, one is quite excited and happy when he "discovers" it,
but he soon finds that it is not correct. (Ibid., pp. 107-108_)

fLUncertainity Principle%}jﬁ!ugé u'*’v ﬁfuuqﬂ'wwr
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The wuncertainty principle '"protects" quantum mechanics.
Heisenberg recognized that if it were possible to measure the

momentum and the position simultaneously with a greater

accuracy, the quantum mechanics would collapse. (Ibid., p38.)
baPL lerPe 3P d/ LUk Cojectures & Refutations_ [/ (5, I &J/ K
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4. A theory which is not refutable by any conceivable event
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is non-scientific. Irrefutability is not a virtue of a theory
(as people often think) but a vice.

5. Every genuine test of a theory is an attempt to falsify it,
or to refute it. Testability is falsifiability; but there are
degrees of testability: some theories are more testable,
more exposed to refutation, than others; they take, as it

were, greater risks.
Ut e Myths Grut i Zhed_ U | Bt S L 4L
v T/,LZZTLU&”AI{_}

At the same time I realized that such myths may be developed,
and become testable; that historically speaking all - or very nearly
all - scientific theories originate from myths, and that a myth may
contain important anticipations of scientific theories. Examples
are Empedocles' theory of evolution by trial and error, or
Parmenides' myth of the unchanging block universe in which
nothing ever happens and which, if we add another dimension,
becomes Einstein's block universe (in which, too, nothing ever
happens, since everything is, four-dimensionally speaking,
determined and laid down from the beginning). I thus felt that if a
theory is found to be non-scientific, or "metaphysical" (as we
might say), it is not thereby found to be unimportant, or
insignificant, or "meaningless," or "nonsensical." But it cannot
claim to be backed by empirical evidence in the scientific sense -
although it may easily be, in some genetic sense, the "result of
observation. (K. P. Popper, Conjectaues and Refutation. London:
Routledge & Kegan Paul, 1963, pp. 36-39 .)

et L e VL =3P
Science is not a quest for certain knowledge but an evolutionary

process in which hypothesis or conjectectures are imaginatively

proposed and tested in order to explain facts or to solve



relt 9 re Al

problems.
Paul ol b £ 2 b eda i B =32 § A
.,G‘z’vu’v ;ugm‘/?Against Method .,,D/Jiflb{;!/ T,f/'d/ Feyerabend
Vool 6L 3 sl S lms Kb JiUt Uiz KU AS g 42
ML cologbaie w06 21716 M1/ 358
uﬁ»:»:‘“Mqludl)Q)JI}J&VL)J@LK/QJIJJQ’/;%JJ;J/.J)ZJ: uJIJ)
Ced i P bl e oSS el B 6 7 ]
4§ 3 IVoodoo s Myth] 3/ S Us by se s (e L S L U b
u:’/Vr!)'?luLk;ygu:”/l//;!&:uxl/_cb'.fkugC}Jf&;lulg&L»lg
S o B LET IS T e G DS G2 e ok rd i f
e bl w2 Sz
science has no special features that render it intrinsically superior
to other branches of knowledge such as ancient myths or Voodoo.
A high regard for science is seen as the modern religion, playing a
similar role to that played by Christianity in Europe in earlier
eras. It is suggested that the choice between theories boils down

to choices determined by the subjective values and wishes of

individuals.
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The story is about an imaginary case of planetary misbehaviour.
A. physicist of the pre Einstenian era takes Newton's mechanics
and his law of gravitation, N, the accepted initial conditions, I,
and calculates, with their help, the path of a newly discovered
small planet, p, But the planet deviates from the calculated path.

Does our Newtonian physicist consider that the deviation was
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forbidden by Newton's theory and therefore that, once
established, it refutes the theory N? No. He suggests that there
must be a hitherto unknown planet p', which perturbs the path of
p- He calculates the mass, orbit, etc. of this hypothetical planet
and then asks an experimental astronomer to test his hypothesis.
The planet p' is so small that even the biggest available telescopes
cannot possibly observe it; the experimental astronomer applies
for a research grant to build yet a bigger one. In three years time,
the new telescope is ready. Were the unknown planet p' to be
discovered, it would be hailed as a new victory of Newtonian
science. But it is not. Does our scientist abandon Newton's theory
and his idea of the perturbing planet? No. He suggests that a
cloud of cosmic dust hides the planet from us. He calculates the
location and properties of this cloud and asks for a research grant
to send up a satellite to test his calculations. Were the satellite's
instruments (possibly new ones, based on a little-tested theory) to
record the existence of the conjectural cloud, the result would be
hailed as an outstanding, victory for Newtonian science. But the
cloud is not found. Does our scientist abandon Newton's theory,
together with the idea of the perturbing planet and the idea of the
cloud which hides it'”? No. He suggests that there is some
magnetic field in that region of the universe which disturbed the
instruments of the satellite. A new satellite is sent up. Were the
magnetic field to be found, Newtonians would celebrate a
sensational victory. But it is not. Is this regarded as a refutation of
Newtonian science? No. Either yet another ingenious auxiliary
hypothesis is proposed or the whole story is buried in the dusty
volumes of periodicals and the story never mentioned again.
Falsification & methodology of scientific research"'(l. Imre
Lakatos & A Musgraveled.], Falsification & the Methodology of
Scientific Research Programmes in Criticism and the Growth of

Knowledge, Cambridge: Cambridge University Press, 1974,
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