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622 ].h+uÅâẐÅŒ43™ö EGZ‚k

922 ¬Ýæt»Z˜

777733332222 - 000033332222 aaaaåååå!!!!****[[[[

032 h‹fZ™**&:Zq-Y,̂{

032 ŒÛMyZzg‚b

132 **&™r#ÅïZ@:7g}ŒÛWyÐ¥6,Zq-We$

532 ŒÛWy:¶K**‹Z¶ÅZÐZŠe$

532 ŒÛWãZ˜bLLZIZ™̄óóÐ%ZŠeZË́4-ôGGñg:fZ™**&

222266662222 - 888833332222 0000****vvvvZZZZVVVV!!!!****[[[[

832 --K¹g~:fZ™**&ÆŠÑb:‹tzû{

932 M¸i»Ñ]Zzgð»Ñ]:Zsx:].h+‚b

042 ¹g~Hì? Big Bang Ã*CÃtZzg

142 DÃ*]:%ðc*)%ð»Ñ]»û:--K

142 DÆŠz].ZÇ:§&

242 ].h+Ã*]ÅZ‚k:ð§]Zzg--K



642 --K:Š*z].h+Ãc*]»{ā

162 HÇ].h+»‚bŠZy!*ë}.ZîVÃgŠ™[?

444466662222 - 333366662222 ÙÙÙÙ!!!!****[[[[

362 Zsx:Šc¤/Š~c*¬@¸ðeg{

362 ÓxZŠc*yÃœuy6,WäÅŠú]:ŒÛWy»_c?

111177772222 - 555566662222 ‚‚‚‚ÂÂÂÂZZZZVVVV!!!!****[[[[

562 Zsx~pZ&Æ£t

562 ].h+e$ÅZ˜bÐ»ï**zZ/

662 ].h+e$:].h+f!#aÅÃ~

862 Zsx:¦ggc*„:f[Å**ÍZg~

962 ].h+e$:{mZz™sZzgZÐZŠe$

777788882222 - 222277772222 WWWW^̂̂̂ZZZZVVVV!!!!****[[[[

272 Zsx~úg]ÆçÙ£t

272 úg]Å5i#Ö6,ŠÑb:mg]pZ„»÷á‚g

472 úg]Å»gz!*g~Ëq
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f[Hì?HZkÐ%ZŠZq-'Z5ð¸ì?c*txÂxZzgWŠgØVÆ
Zq-%1oÂxÐzZÕ»**xìÔTäf[Å'Z5ðuzŠÃ"p¯™)f!èV

ÃÌZLZŠZgÅq-gāZzgZ°gÅq-Yð~È™ZCbz)!3¨ë EE¯1ìXZkÆãCŠ~

ZßwWiZŠ~ÔF,¹Zzg)zZ]÷XZyZ‡4&Ò0î IWIÅãCŠ6,f[»¦gZK̈yÔZK̈yÆMzË

Zzg‡ì!*¯Z]ƒäÆ¦g6,‡ììÔËðZzgeÏ»Ñiò³ZK̈yÅpŠUg~ìÿ�

†e$ÅÔ6,9~ìþÔpŠUg~»Ñi))zZ]ìXWiZŠ~ÔZzg)zZ]Zka¢zg~

pf!Z°gzZŠZgÅŠg„ƒ:ƒäÆ ³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ ÷@*āZK̈yic*Š{Ðic*Š{F,¹™n
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Åßg]~¼g™ÆZLñ�Š{xZ�xÃ [ Post Modernism ] âˆ].h+e$

àìÔW`»f[åîg6,}.ZÜZgìÔT~&?çOs|áÌZsxÅwp7É
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Å̂~xZyìÔ [ Capitalism ] Ó#ÖÔgc*„CÙ(LL].h+e$óóLLuâtŠZg~óó
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].h+‚bZzgè<Ø:ÇÚø
è<ØZzg‚bÅ¿B:Zq-@*g]Y,̂{

Ðá™Ggð,œ~J-,Ô‚bZzg{~è<Ø» [280 BC] 082t:x
Z)qåāi}‚ÁìX#a-**yÔ-**ã‚bZzg{~è<Øœāîg6,i}Æjy

äŠzDÙZg‚wÅZk0Ô [Copernican Revolution] Æ‡b¸X»6,"5½ø
EGZz[

.ZzgZ½¦‚³ÏÃT6,è<ØÔ�Zzg‚bÅÐVZ‡@»Z)qåZzg�fZ™**&
™r#ÅZ˜b~LLk̂‚³|óó¶Zk̂k|ÃÎZw¯Šc*XŠzDÙZg‚wÅ@*gõ

c*N*@ ZzgDßÔ"Z±gZzgÑÎ}ÔZkÇÆ**ñg|ðèI‚bŠZVck
i}Å¤/ŠlÐ0gc*MCˆ!*]ZzgZ,c*z‚³x@Z]ÐÌ ä[Ptolemy]

U*"$Hāi}‚ÁìÔt%œ/»Ñ]ÌìZ%Îg`Zzge0+w•~÷ÔZkÇ»è<Ø
ÃdZzg Geocentric Theory N*@ä Ì¸HåXZK̈ãx@{Ì¸C@*å

gc*MCîg6,ig&HÔrg¯c*ÔZkÇÅ‚³ÏË7¶ÉZgTÐá™laÃŠgi
[Saint Augustine, Anselm & M

±k54è
YH

GEÔZ«ÝÔZr**k [Church Fathers]

){ÅèI‘:ÏZkÆëg»[¶ZzgZkÇÅ¸̈{~Ï» zAquinas]

ÂxÌi}Åj-$Æ¦gÐëW}åXZIGÅÃ~|]}mZ?x»i}6,
4,zwZk»o]ìā̧%œ/»Ñ]ìX-**y»¦g‚bZzgZgT»,Ì¸åāi}

[Theory • %œ/ìXZgT»Ãtw•ZÏËJ-à@*åXŠzDÙZg‚wJ-ZgT»Ãtw
CZzgEHäw• 3 [Copernicus] Š*½~tHŠHp»6,"5½ø

EG of Motion]

[Theory of »*¦gŠ*ÃŠc*Xt¦gw•ÌŠzÎ‚wŴíZ6íÆÃtZŸs
äšŠ™Šc*Zzgw•»ŠZ¦g‚bÅŠ*~Jw™1ŠHX Relativity]
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ÆZÖp~7,Û: Mannion 

Mankind assumed that he, second to God, was the

center of the universe. Earth was the center of it all, and the

sun and all celestial bodies revolved around it. The

Aristotelian view held that the heavens were immutable, or

absolute, and the moon, other planets, and stars were

smooth, pristine orbs. This view was the one adopted by the

Catholic Church. 

The Heliocentric Theory 

This long-held belief was eventually challenged by

Nicolas Copernicus þ1473-1543ÿ and mathematically

confirmed by Johannes Kepler þ1571-1630ÿ. Their theory was

called heliocentric, meaning that the sun was the center of

our solar system, and Earth and the other planets revolved

around it. This theory was regarded as poppycock and

ultimately turned into heresy. Great controversy surrounded

the hypothesis while it was still only mere speculation.

When Galileo invented a telescope and was able to prove the

theory via empirical and indisputable observation, things

really hit the fan. 

Gal i leo  Gal i le i  þ1564-1 642 ÿ was  an  I ta l ian

mathematician and scientist who proved the heliocentric

theory. His telescope also showed that the moon had peaks

and valleys, crags and craters, and that the sun had spots

that  ap peared  and di sappea red,  d isprovi ng  the

Aristotelian/Christian belief of pristine heavens. In 1616, he

was called before the Inquisition and forbidden to teach the

heliocentric theory. Knowing what fate befell those who
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defied the Inquisition, he sensibly consented to this demand.

You cannot keep a good scientist down, however, and in

1623, he published a work called "The Appraiser," which

reiterated his heliocentric belief. He was tried and found

guilty, but he recanted, and his life was spared. 

Legend has it that Galileo offered the then-pope the

opportunity to look through his telescope and see for

himself the true nature of the cosmos. The pope refused. He

had no need to look through the telescope because his mind

was already made up. 

The Catholic Church ultimately suffered as a result

of their stubborn condemnation of the Copernican

heliocentric view of the cosmos and the persecution of

Galileo, not to mention the murder of Bruno and numerous

other "heretics." In 1993, Pope John Paul II more or less

apologized for past indiscretions and acknowledged that the

Earth did indeed revolve around the sun.
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].h+�Æ!*ãekg^ä�Å´|ðåÔ].h+âẐÅŒ43š5é EGG]ÅZ‚k—6,g¿@*gõ
I  think ,»�gF,+]�~M`ÌZkÅf;-$»¾w¦gHY@*ì:
"Cogito, LL~ÎøƒVZkaā~ƒVóóZÝÑH]tå: therefore I am 

Zk„CÙ‚Š{1.e$µŠZgZzgç**uZÒŠ~¿Æfg)ekg^äâˆ ergo sum"

ZÅŒ43š5é EGG]Ã)©àvyàc*Zzgz�ŠZK̈ãÆÎZCÙÚÃ‡.ÞÎZw¯Šc*āÜsfZ]ZK̈ã
—zd-?õ

IEXÐ!*ÑìZkÆÎZÃðq—Å¤/ŠÐ{à7pŠ}.ZÌ7ÔZk¿Æ
fg)CÙÚÃ—ÅÃÐŠÚ»Ã̀¼g5+k,ƒZZzgDÅãCŠ¢ÆOñ—6,gÄ

thinking of the thinker Š~ˆÔZK̈yZzgZkÆ„ÆÎZCÙz�Š‡.Þ—ìÜs
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1. James Mannion, The Scientific Revolution in Essential Philosophy, U.S.A.: 

David & Charles,2006,pp.69-70.
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wherever you go there you 6,Ãð—7HYYÔekg^ätÌCc*ā
Zk¬Æ‚B‚BZkäz�Š}.Zz0+~ÆŠÑbÌŠb@*āGZkÐ**gZn:ƒZzg are

Zk»¬ZZyÆ]k~ā{¤/ƒ:
French philosopher René Descartes þ1596-1650ÿ is

often called the Father of Modern Philosophy. He started out

his career as a mathematician and is credited with

discovering the concept of Analytic Geometry. He also was a

physicist of great repute. Descartes was a faithful Catholic,

but he privately knew the Church was wrong-headed in its

resistance to and persecution of men of science. He knew

that these men and their philosophies were the way of the

future, and if the Church did not adapt, it would suffer as a

result. 

Doubt Everything 

Descartes sought nothing less than the formidable

task of a radically revisionist look at knowledge. He started

with the premise of doubt. He decided to doubt everything.

He believed that everything that he knew, or believed he

knew, came from his senses, and sensory experience is

inherently suspect. This is the classic Skeptic starting point.
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 OñGÆ‚ñZzgZkÅu6,4~ZkÅZ÷á®)»µ/¯c*ZkäZKÂ[

»ZÔ[0*Šg-VÆ**x™Šc*Ô0*Šg~plƒ‰ZzgèI�Æ‚Bekg^ Meditations

I think therefore I am »„Jq¬xqÝ™@*`ŠHÔz{ekg^ÆZk9x¿
[thinking] ÅµŠgµçãÐuu~¦/g‰ÔZkäZK̈yÃÌ—ÅöZy6,g31„

ŒÛZgŠc*Ô®Z Å�Û‡yÐÔZkÃCÙnÆ—zµÐ!*ÑF,ŒÛZgŠ}™ZÐzZuZzgDz�Š
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.75.
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¸ZK̈y}.ZŒÛZg0*c*Zzg)Ck§jÐÇ}.Z—ÆŠZ],}~M™DÆŠZ],}Ð
{g`™Šc*ŠHXz{t™70*ñāZkZq-¿Æfg)ekg^äâˆZÅŒ43š5é EGG]ÃÎZw
¯Šc*Zzg«%ûDÅãCŠ¢Ð—~ps™Š~Ô�D—Æfg)„qÝƒZk~

¢ùaZƒYì?TÅãCŠpŠ—ƒ¢ÐùZ.Š{™Yì?ekg^äG
Ã¾§b"z̧s¯c*ZkÅ,7,Û:

Descartes was hesitant to publish much of his work

because it supported the findings of Galileo. He eventually

"hid" his controversial theories in a philosophy book called

Meditations, which he dedicated to the local Church leaders

in an effort to curry favor. 

Descartes quickly discovered that to doubt

absolutely everything is to be poised on the precipice of

madness. Is it real, or is it a dream? Descartes came to

believe that he could not even know if he was awake or if he

was dreaming things. There is no absolute certainty, not

even in the realm of mathematics. This was called the Dream

Hypothesis and is radical skepticism taken to the max. 

Descartes went on to speculate that there might not

be an all-loving God orchestrating things from a celestial

perch. Perhaps there was an Evil Demon who had

brainwashed us into believing that all we see and sense is

reality, but is really an illusion devised by thisdiabolical

entity. This is called the Demon Hypothesis.1

f[ZyŠâV¬ÝZsx~ekg^Å§iÆËgZtZ·{®Åˆl~ìÔ
YVāøg}!-Cå

G
EŠ+ZKÓxF,].h+e$I~Æ!*z�Šf[ÆgZtZ·{òVÆ

a¹ic*Š{»g¤/:ƒnXp@*i{“Æf̂[¬ÝZsx~Šz!*g{f�ßÍVÅ
yh+Zg~c*»â:6,»x™g;ìÔ¹ÐgZtZ·{fÌZK‚Š{ßkZzgf[Å"
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p75.
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C{âŠ~F,¹Æ‚tuùVÃMD÷Ôtz{f÷XÆ»ZkÏÆZŠgZuÐ‡Ü
÷T»"gz{ug$ìT~g‚ª$ó[-ZvmzÅäZLÇÆ!*g}~�Ûâc*

Z¤/ZkŒÛy»£Ç̈q¢ÅâŠ~F,¹ÐHYñÂz{M`ÆÇÆ ìn†]ÖÏ†æáÎ†Þo ā:
‚t¼Ì:åÔô/™Zx%Æ«g6,µd1̧Z,Vä:%Šgc*ÄHÔ:̧]z
¤‰ÜZzgÂZ**ðÆfí}eð&+}Ô:pg}Ô(g}Ôzc*ZXŠKÔzg:ZÏiâä~
gÎwZv-ZvmzÅ7g~Š*~/Ñ%pŠY™Š+ÅŠú]ŠïZzg7g~Š*ZsxJw
™gÔ:U*"$ƒZāZsxÅzÝ~¶»:LÇô/»‚b~F,¹:™**åÿÍf
!*vþXtÐ›y÷�íZÅyÇg‚ªÃB÷ZzgZkÅâŠe$ÐŠzg~Ã].h+e$
Zzgf[Å(ßYÐ%æFN™**eT÷ZkÇ»¾w„tåāMy]Š*6,¸̈¶Ôƒ

Ð4z{å�Š*ÐÁÐÁÏ™@*ƒÔƒÐZaz{å�Š+Å{§7g~Š*F,u™Šê
ƒÔ‰|]Z1–œ&gèZZ!Åāçz{tuÆñµ6,ZC7gZâwzZò[áMñ¸

Zzg�Z[~�Ûâc*åāy~ZvZzgZkÆgÎwÅ›ÆÎZ¼7ghZÔZkŒÛyÅ§s
g‡ÔŠ*ÃH'ZzgâŠe$Ð¤/m,Z(g™**Z#Ö0»{mì{ìÔZ¤/g‚ª$ó[
-ZvmzÅ»pŠZ(g~LZ#ÖÆ®+Æa!*)̄ÑxƒYñÂQf[Åcz~
eÉ**¦/k,ƒYCìX
ÜÜÜÜ»»»»yyyygggg::::èèèè<<<<ØØØØÅÅÅÅ™™™™««««»»»»ZZZZÝÝÝÝŸŸŸŸðððð::::

Z#J-|áÆŠÑb{ãCŠzV6,gìÔZkÅ¤/Ä¢og„ÔZ#Üs[
zxZzg‘:‚³ŠP|áÅZÅ;5é XWG]ÔâẐÅŒ43š5é EGG]ZzgZZ*]»zFÂ|á
ÁizgƒC¬ˆXè<ØÆ**x6,CÙÀòçAÔ[-Ôx®Í/õGÔ‘:SVZzg‚³

Zñgzç5]Zzg)b~Gäš�ZiæZìÑzqÅÂÐz¾d$ßg]qwaZ
ƒ̂XZ:vZsò@*gõÆËŠzg~Z+‡]Z0ßg]qw7AÏ�-g\~Šg7
¶X
‚‚‚‚bbbbÅÅÅÅèèèèIIIIÂÂÂÂùùùù]]]]::::PPPPZZZZëëëëVVVVBBBB::::

laÃŠgi»GÅ„~@*gõ6,"uZW,åX®Z‚bZzg�ÅF,¹ÆˆZI
-g\Zzgf[äGgƒ,œ~~GÆ‚³z‘:Z°gÃ×ZzggŠÆ‡.ÞŒÛZgŠc*Â
Z¹GÆ"g×:gzb»‚o™**7,ZXZÒ0*Šg~‚³[Zzg-Zñg~%DZzg
Š!*]ÆçgTZ̧zgZgz‚bÆM!-B/õ G

EGÐÐz¾d$}òZ~.™D¸Ô}:
iiii}}}}ÆÆÆÆMMMM¸̧̧̧iiiizzzzZZZZ����xxxxÆÆÆÆ0000GGGGÅÅÅÅggggUUUUxxxxÂÂÂÂùùùù]]]]

äZgÆ_¬Ðt}òZ~.KāZkŠ*» Ussher ÿ1þMgauZÑ
M¸iZÂZg32BZÆ',4004I[~ÇâWŠyÃƒZÔZkÆ£«6,Zq-‚bŠZy
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Æx@}Zzg_¬Æ [Fossils] äD4]ZÑgnZzgZeJvV Wycliffe

ˆMgauÆËÐ¬tÃt7Håāi}ÆM¸iÃPDÙZg‚w„¦/g}÷Ô
Gä%jx‚bŠZVÆZkÃb6,”h+V»ZÖgHZzgZkÅA-VÃGÐdZ™
•}•}™ÆZÐ«g~NŠc*ŠHāt̀ZāiŠ{ŸZk0*uui}ÃMßŠ{:™n

Bishop ˜V|]}mZ?x¬_ƒñ¸XÃtZg»‚tMc*ÂGpsiŠ{ƒŠH
ÅZâÃZkÃb»DƒZÂZkä¹: of Worcester

Descended from the apes! My dear, let us

hope it is not true, but if it is, let us pray that

it will not become generally known.
1

HpZ÷]ZzgWgizîVÐ‚bÆ̂Ãgz»YYå?G7X
GÅZkuZWÔpsZzg<ÍZ?Ø»:LtåāGäZyZñgÔZ‡@ÔŠZ],zV

ZzgEx~pZ{(Z{æZìÅ�è<ØÆu`Ð)0¸XtæZìZ¤/Zq-{mdR
6,gSZzg·zñÆ‚BŠ´zdõd/õ EÆîg6,ƒCA$ÌÃðw`:åptgŠ¿Æ”h+
_.!*]Ð¦[¶XaèGä-**ãExz.yÆik,ZW,CÙœp5+k,[z-ç5]~

ZKMgZèImZ]Æîg6,ŠZ4™Š~‰®Z‰‰Ex“¨Ò0î
G

GZyp5+k,ç5]~p
Æ!*)̄-$5gZñŠïG»×(,kÉ¿Â`Y@*XGt!*]KÐ‡Üg;ā
è<Ø{~~yÔ,Ô‚bZzgè<ØÅrZzg&Ò©3þ

GE
GÆË~aZƒäzZá™

)bÆi»§itìāZßwrz&Ò©3þ
GE

GÃF,u™ÆZßw̧&6,¿HYñÔpŠz
DÙZg‚wJ-ZkZßwrÐGÃ�̄ZZ+qÝƒñ¸ZyÅ¯]Ð)g{ÉÂ¶
YVādòV~Ñi˜tÎZwaZƒ@*ìāŠzDÙZg‚wJ-tGzŸ]Š´›]Æîg
6,YVè<Ø~ŠZ4gì?ZyqÑ]~laÆaÃðYñC{:¶®ZZk»ZÖg

Æfg) Inquisition MvzpyÅps**u¹ãÐƒZÔDÙZgzVßÍVÃḾŠ~ˆ
DÙZgzVßvâg}‰DÙZgzVúgÂVÃYŠz¤/*VŒÛZgŠ}™°Šc*ŠHX
iiii}}}}»»»»””””ÔÔÔÔîîîîwwwwzzzz²²²²nnnnZZZZzzzzggggGGGGððððŠŠŠŠ????::::

ÿ2þi}Ã‚ÁŒÛZgŠ¶Æˆi}ÆîwzZgnZzg”Æ!*g}~Gä
pZ{(Z{èIãCŠzV6,æZì™ÆÐz¾d$MgZ»Zmg½HÔ™ïZgèÔZkÆ"ÔZkÅ
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ashley Montagu, Man's Most Dangerous Myth: The Fallacy of Race, 

California: Altamira Press, 1997, p.99.
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4VZzgZkÅM!*Š-V‰AZñg~ÌGäpZ{(Z{æZìÅÔZÏ§bāÂ
M

±k54è
YH

GEÆÇ~Fœ-VJ-to{g3ŠHā#³Zgn‚~ZK̈ãM!*Š~z�Š„7
Ãði̧}z�ŠÌg‚rìÂz;VZK̈y7 [opposite side of earth] gBbÔZzgZ¤/
äZkZ6,Zq-5gZñ»ZÖg6èI Procopius of Gza „X”œ~~

ŠÑbÐHāi}Æ#³‚Ãði}ƒ„7$ËYVā|]}mZ?xz;V
=p„7á‰XDZgM]Æ‚B‚BDƒ]~ÌàäŠgZ0+i~ÅZzgZk»
¸gztåX
FFFFgggg----VVVV»»»»´́́́`̀̀̀::::¡¡¡¡]]]]ÐÐÐÐkkkkBBBBÆÆÆÆ%%%%ZZZZŠŠŠŠssss::::GGGG::::

ÿ3þDÅFg~šd->î IEXZv¬\ÅY+$ÐZq-wZìZzgCÙFg~Zzg¤z  

WÄZK̈ãZqw»³ƒCìÔZ#ZK̈y¡]ÐkB™Æ)¡~ZzgkH{Çgi0+Ï¬
™@*ìZzgZLÑÃZ[¯©8ìÂwZÆîg6,ZeZ‘VÆ‚B‚Bç**uFg-V
~Ì2ƒY@*ìc*™Šc*Y@*ìÔ}W®ÔÎiZuÓx].h+ÒFgc*Vf[ÅÈ÷á:
pÄÆË~aZƒð÷XZi+iZK̈ãZqwÅwZìkH{»xZzgZv¬\»±Z[ÌÔp

>ØÏFgc*Vz!*ðZzg¼~ÌƒC÷XG»ìwtåāZyFg-V»´`™**Zzg™Z**
Šg„7ìZzg�Fg-V»´`™g;ìz{}.ZÅ!~Š4Z0+Zi~»%>ìX
Fg-VÆZÝZò[Ã»™äÆ‚B‚BªkH{Çgi0+Ï»{ØZzgZyFg-V»A
´`LË�d$Zzgè<Ø~Nq7g;XZv¬\Å<Ltìāz{ÈzVÃFg-V~
2™ÆZLW\ÐŒÛd$™@*ìÔZK̈y¤~"‚�ZLg[ÃŠwÅ÷ZÇVÐ
åg@*ìÔtågZkÇZ§»³ƒCì�CÙZK̈yÐ1Y[Ô�ZkÆ!*í~k3ÔZk
Æ»~WgZ3ZzgZkÆŸzYVzgzbÐzZhìXFg~z1Æfg)ZvÈ}
ÃZKi0+ÏÔZL‘zgziZzgZLZqw6,ázƒä»ñµ½™@*ìXFg~ŒÛ"$g[»

fg=0$ËìZ¤/=Zzg»ÅWç?gìÔZka�gŠZg~ZzgFgzVÐZLaŠ¬
™Z**<Lt~åÐU*"$ìXpGäkHƒVÆË~aZƒäzZàFg~DÆ
´`Ã!}.Zz0+~~Š4Z0+Zi~ŒÛZgŠ}™ZSÃwZNŠ,ÔXßÍVäËÉÃ

ZLy~C{Š~ZkÃÌÕ»¶K:¯c*ŠHX0°Z−+ZÏ»**xìZzg°wÐøzòÆË
~¸gztÀ©8ìX

ÿ4þ0771Y~-g\Æ‰àzV~0*ãÅgöZe7-pyÅ§buc
ŒÛZgŠc*ÔÎi+yÆZq-‚bŠZV Wrath of God ƒ̂ÔGäZkßg]qwÃ

ä0*ãÆucƒäÅ‚³ÂôZzg=ô7ÅÂGäZk6,”h+V Linnaeus
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Æ!*g}~ Comets Ð̈HŠH Satanic  Abyss »ZÖgHZy}òÃ
ZzgâCÙ+ƒ]Æ!*g}~GäZxÂù]z̈Z]7 Astronomy

™ÆExƒ]ÆZ,Zñg~Š4Z0+Zi~ÅÃÒÅ˜VZkÈ&+}Zzg)dŠ4
Z0+Zi~Å‡¢zg]:¶X

Æ¹ÐÃc*]�¡ªkÔGzŸ]Ôáy [Geology] ÿ5þDZgM]
ZzgZ0+Zi}ÔZzgGÆ‚³�Z+ÐZ¸®ZtDÌGÅÃ~t[ZzgZkÆ

 internal artillery qïæu"$6,„YIZzgr[ŒÛZg0*ñÔGäZkDÃ
ÔZkDÆºYÃGä Dark Art Zzg not a subject of lawful inquiry

ŒÛZgŠc*X impugners of the sacred record

ÿ6þîÃãM0+S',tz!*ŠÐ0Zñg~ÌGäæZìÅZÐÜsZzg
Æ¬6,îÃyÃN*% Pope Gregory XIII Üs-yÅ»g**VZzgYŠzŒŠHX

Pope gz1ZzgZk»izgÂhäÆaG~Z^VOðY'Ô7BŠc4841YÃ
äZq-�ÛâyYg~HZzg̀*ÆZIGÃ¬Šc*āz{QyYŠz¤/EVÃ̂l™,X VIII

Æ™ÂÂVÐñACp´VMg„÷ZzgîÃyÔM0+SÔ!*rZzg”VÃn{™gì÷®Z
DÙZgzVúgÂVÃYŠz¤/ãŒÛZgŠ}™ñZ#wZŒŠHÔJZftŠ}™Z¹huHŠHÔZk

Thunder »gí~ZyÆ³m,zZŒÛ!*Ì÷áï¸�zZ¢š5é
GGSZKúgÂVÃYŠz¤/B¸

Æ!*g}~la»ìwåātÜsZzgÜsZ̀ZìZzgkHƒV»³ìX bolt

ÿ7þ5571YÆi²áÆ!*g}~G»ìwåāZk»ZÝ:L1V~
»ZEwå�M�ãðÐqgÂVÃôpgBb Franklin's Rodes ¹(,}eä6,

¶XGäZkZXŠÅÌ#¿ÅÔÑzq~ÂZkÆz�ŠÐZïg™Šc*pZ#ZkÅ
�Ûz|#(,SZzgCÙ(Zk»ZEw¬xƒZÂZÐi²á»:LCc*ŠHÔ,ƒ,œ~ÆZ!x

J-GäZkZXŠÃ'w™Šc*ZzgZkÆZEwÅZYi]Š}Š~X
Æz�Š»ZÖgZKZq-’k,~HÂÓxZIG~ Nebula ÿ8þ».$ä

Zzg S p e c t r o s c o p e ».$ÅZkLLŠCÙe$óóÆÜs”h+gŠ¿aZƒZXp
ÅZXŠZ]Æ»̂.$ÆìwÅ@*GzÂ}ƒ̂ZzgGÃZL Spectrum analysis

ñ�Ðg�q™**7,ZX
ÿ9þÃtZg»Æ;ðV|ÇVÅ“Æ!*z�ŠGäZÌJ-eZgzyÆZk

Zg»ðGz2ÆÜs�‚³ãCŠzV6,¹ÁizgƒŠHìÚZ%MZzg-g\~kB
Yg~g¿GZK“7ÈÑìXM`Z%MÅ¹Ïgc*2V~ÃtZg»ÅD+gö6,
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0*È~ìZzg˜VZÐ7,JY@*ìz;VZkÆ#³ñ�ÃÌD+gö»z¯1ŠHìÔ
Æ**xÐZq-’q-¬¶TäDZÑgnZzg Creationism gz**®glÆiâä~

ÅuzŠÔwZzgÏ6,.e$ç**uçKÔYgØÅ°ZªZhÆ Astronomy

äZÏiâä~Zq-*y–T»Üātì: Braswell Dean.Jr.Q
"Monkey  mythology  o f  Darwin"  is  the  cause  of

permissiveness,  promiscuity pills ,  propphylactics,

perversions, pregnancies, abortions, pornography, pollution,

poisoning and proliferation of crimes of all types.
1

GÅ-**ãèI{~‚bZzg].h+‚bÆâÎ£Šx~3C6
Pope ‚bŠZyÌOHŠHX9B#3891YÃz¨Á~Zq-Sà½d$ÆŠzgZy

ä«%ûZkZ‚uO6,GÅY+$Ðu»g~mg]**)Yg~H John Paul II

ZkÆZÖp7,Û:
The Church's experience, during the Galileo affair and after

it, has led to a more mature attitude… The Church herself

learns by experience and reflection and she now under stand

better the meaning that must be given to freedom of research

…one of the most noble attributes of man… It is through

research that man attains to Truth … This is why The

Church is convinced that there can be no real Contradiction

between science and faith, … [However]; it is only through

humble and assiduous study that [the Church] learns to

dissociate the essential of the faith from the Scientific system

of a given age, especially when a culturally influenced

reading of the Bible seemed to be linked to an obligatory

Cosmogony.
2
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Z:v¬ÝZsxZknÅeZ‘VZzgZ\k**umg]**ñVÐ{àg;X ³³³³ Yå
Åî]»ZëÜāŠg`fsì: Andrew Dickson

The doctrine of the Spherical shape of the earth,

andthere fore the existerice of the that of antipodes, was

bitterly attacked by theologians who asked: "Is there any one

so senseless as to believe that crops and tress grow

downwards? …….. that the rains and snow fall upwards?"

The great authority of St. Augustine held the Church frmly

against the idea of antipodes and for a thousand years it was

believed that there could not be human beings on the

opposite side of the earth - even if the earth had opposite

sides. In the sixth century, Procopius of Gaza brought

powerful theological guns to bear on the issue: there could

not be an opposite side, he declared, because for that Christ

would have had to go there and suffer a second time. Also,

there would have had to exist a duplicate Eden, Adam,

Serpent, and Deluge. But that being : clearly wrong, there

could not be only antipodes. QED!

Ecclesiastics and theologians of the medieval Church 

vigorously promoted the view that comets are fireballs flung

by an angry God against a wicked world. Churchmen

illustrated the moral value of comets by comparing the

Almighty sending down a comet to the judge laying down

the sword of execution on the table between himself and the

criminal in a court of justice. Others denounced people who

heedlessly stare at such warnings of God and compared
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them to "calves gaping at a barn door". Even up to the end of

the 17th century, the oath taken by professors of astronomy

prevented them from teaching that comets are heavenly

bodies obedient of physical law. But ultimately, science

could not be suppressed. Halley, using the theory of Newton

and Kepler,  observed the path of one particularly

"dangerous" comet and predicated that it would return in

precisely seventy-six year. He calculated to the minute when

it would be seen again at a well-defined point in the sky.

This was incredible. But seventy six years later, when Halley

and Newton were both long dead, Halley's comet retuned

exactly as predicted. 

 Christian ohrition orthodoxy held geology to be a

highly subversive tool in the service of the devil. Not only

did geological evidence refute Archbishop Usher's assertion

of the earth's age, but it also showed that creation in six days

was impossible. The orthodox declared geology "not a

subject of lawful inquiry", denounced it as "a dark art",

called it "infernal artillery", and pronounced its practitioners

"infidels" and "impugners of the sacred record". Pope Pius IX

was doubtless in sympathy with this feeling when he

forbade the scientific congress of Italy to meet in Bologna in

1850. 

During the Middle Ages, the doctrine of the

diabolical origin of storms was generally accepted, receiving

support from such unassailable authorities as St. Augustine.

Storms, it was held, were the work of demons.  Against this

supernatural' power of the air various rites of exorcism,were

used the most widely used being that of Pope Gregory XIII.
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Whereas in earlier times the means of exorcism amounted

simply to various chanting and ringing of church bells

during storms, in the 15th century there evolved a tragic

belief that certain women may secure infernal aid to produce

whirlwinds, hail, frosts, floods, and like. One the 7th of

December 1484, Pope Innocent VIII issued a papal bull,

inspired by the scriptural command "Thou shalt not suffer a

witch to live". He exhorted the clergy of Germany to detect

sorcerers and witches who cause evil weather and so destroy

vineyards, gardens, meadows, and growing crops.

Thereupon thousands of women found themselves writhing

on the torture racks, held in horror by their nearest and

dearest ones, anxious only for death to relieve them of their

suffering. 

The thunderbolt,  said Church dogma, was in

consequence for five sins: impenitence, incredulity, neglect

of repair of churches, fraud in payment of tithes to the

clergy, and oppression of subordinates. Pope after pope

expounded on this instrument of Divine retribution, calling

it the "finger of God". And then in 1752 Benjamin Franklin

flew his famous kite during aanelectrical  an electrical storm,

discovering in this dangerous experiment that lightning was

but electricity. Immediately there followed the lightning rod,

a sure protection from even the most furious storm. At first

the Church refused to concede its existence. Then, as the

efficacy became widely recognized and more and more were

installed, the orthodox took up cudgels against them. The

earthquake of 1755 in Massachusetts was ascribed by them
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to the widespread use of Franklin's rods in Boston, and

preachers fulminated against those who attempted to control

the artillery of the heavens. The opposition would

undoubtedly have lasted longer but for the fact that

churches without lightning rods were frequently devastated

by lightning. In Germany, in the period  between 1750 and

1783 alone about 400 church towers had been damaged and

120 bell ringers killed by lightning. On the other hand, the

town brothel , with its protruding I lightning rod, stood

smug and safe even in the worst of storms. The few churches

which had installed rods were never touched. And so,

grudgingly to be sure, lightning rods received the Holy

Sanction and were used to protect most churches by the end

of the century. 

When Immanuel Kant presented the theory that

there exist nebula as well as stars, throughout the theological

world there was an outcry  against such "atheism". The

rigidly orthodox saw no place for it in the Scriptures. Hence

nebula should not exist. These opponents of nebular theory

were overjoyed when improved telescopes showed that

some patches of nebular matter could indeed be resolved

into stars. But with time came the discovery of the

spectroscope and spectrum analysis; the light from the

nebula was clearly from gaseous matter. And so the

orthodox were ultimately forced to retreat.
1
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 History of ÅŠz¢zV6,ŒÂ[: Andrew Dickson White kBÅƒÜuŠZ*y

~7,SY$ËìÔt the Warfare of Science & Theology in Christendom

Zhg-e±jèEÅÂ[ÆPZëp}Åz„tì: ä’k,Å¶̂X Â[6981Y~
1- From Creation to Evolution. 2- Geography, 3-Astronomy,

4-From "signs and wonders" to law in the Heaven, 5- From

Genesis to Geology; 6-The Antiquity of man, Egyptology

and Assyriology‰ 
ZkÂ[»_·ZyßÍVÆaÑiòì�ZsxZzg‚b~raZ™äÆa‘z

1111CCCC gziÃ÷áV÷X
¬ÝZsx6,Zv»ZˆyåāZâxçZàòäè<ØZzg‚bÅrÅ3à’q-Ã

dãCŠzV6,“Š}Š~Xzg:¬ÝZsx»Ìz„Z�xƒ@*�¬Ý|á»ƒZXaèG
pŠèI‚³Ãc*]»qïå®ZZkÆèI‚³Ãc*]�Z¹-**ã‚³Ãc*]¸

Ú].h+‚bÐƒŠxgìZzgMy»g-**ã‚bZzgGZq-‚Bâxƒ‰X
ŠŠŠŠzzzzDDDDÙÙÙÙZZZZgggg‚‚‚‚wwwwˆ̂̂̂GGGGÅÅÅÅmmmmgggg]]]]ppppZZZZ„„„„::::

ZzgyÐ{~è<ØÅrZkÆz�ŠÆa  ŠzDÙZg‚wJ-‚bÔ�
™ç{0ˆA$7\Yy0*wŠzxäz{mg]Yg~Å�¦/Z̧zgZt~ÜÅˆì
T~Z‹ZsHāCÙiâäZzgÇ»ZC‚³Âxƒ@*ìZk‚³ÂxÆo}Ð
GÃZµgxecXZk§bGäZq-%ûQŠ*ÆZñgÐZµƒ™Š+zŠ*Å

Æ�Æ� City of Man Zzg City of God ¸&ÍZgZ™àÔœ-V¬Gä
âŠ~Š*ZzggzqãŠ*ÃŠzZµ”V~„™ÆŠ+ÃŠ*ÐZµHÔâŠ~ÔŠ*z~ÔŠ!Zzg

-Zñg~āgz%îGZ«òÃÓxZ(gZ]Î,$ŠbZzggzqãç5]~ÜsG
¤‰Ü»zZuZzgWy~u*ŒÛZg0*c*XQ¤‰ÜÆº~u÷ágƒ™GäŠ*ÆZñg~
æZìÅZzgŠ*ÅyÔ�Zzg‚bÃ|á~÷áï™1ZzgZ#Š*äZ¹“

 Š}Š~ÂŠz!*g{Š*ÐeÏZ(g™àXªgG+MÔT»¬ZväZ¹7Šc*åX3C
ÅḾÐ0G»gztZLÇÆ‚³MgZzZ°gÐƒŠxåZ¤/GZkçA»¡

Zq-[Ô-Zzg‹c*Cu¤/òÆîg6,Y,̂{©8ÂÃðpB:å:āZkçA~îèI
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ŸZzgz{ÌšŠ”{-**ã‚³ãCŠzV6,™K‰XZLmg]**ó~7\ät
t7HāGÆZ°gZzggŠ¿ßÔ̧Zq-%ûQ7\ÆZÖp7,Û:

"The Church learns to dissociate the essential of the faith

from the scientific system of a given age".

tmg]Ì&Î�k‚wÆˆ7ÅˆZ#mg]Ô™äzZÑÃð7åÔZk)
ŠZøqZ:Zzg)Š´gzbÆ!*)̄‚bZzgZkÅŠ*Æaf[~GZq-)Zë
ZŠZg{ƒŠHt!*]t™àˆāZkŠ*ÆZñgÐè<Ø»Ãðm7tZq-ZµŠ*ìXG

äÌZkñ�ÃZK9Šg9'VÆî̂ƒz™ÛJw™1X
GGGGÅÅÅÅ----********ããããÒÒÒÒÐÐÐÐ%%%%úúúúššššMMMM::::

laÃŠgiäcZoÔ•ZoÔZgTÆ-**ã�ÐOW,ƒ™ÒÅãCŠ6,¬K
CÇVÃY+Æa�ÛŠÃZkÅfZ]ÐâzgZƒ™sÅˆl»§iCäÅÃÒÅÔ¡Òiªî

EE0

-**y~ZKfZ]iâyzkyÐZz6,Z3Üs=Æfg)„eåYèÒ„
ZzgMÃEÅ§sgÉð™C¶®ZZ,Vä{ŠÑbÆOñ [Objectivity] cz†

[ŠÑbÃ̄EŠ~1ZkÎZw6,̈g7Hā=Æfg)Z¤/DqÝ™1YñÂZkÅ)
Y—Zg~ZzgœZ‰ÜYi»e:Ôu`Zzg£gHƒÇ?ªCÙìZk»u`=„ƒÇ®Z

[Revealed Text] èIZñg~Ì.e${ñÙÆ‚B=ùŒÛZg0*ðªùÿzkþ
äáàZzgnzkZÅ:ö XW9!*íÿ=þÐ²ŒÛZg0*ðÔZ¤/p„~zÃ~ [Self] Å(Ñ

ZzgZßàR6,zkÃ̄EŠ~ˆpiR6,zk|ðçÑ]Zzg�d$Ð"Š4ƒ̂X
====ÐÐÐÐcccczzzzèèèèDDDDÆÆÆÆ””””wwwwÆÆÆÆZZZZkkkkyyyy»»»»ŠŠŠŠúúúúòòòò::::GGGG::::

#a-**yZzgZyÆâ~laÃŠgi»ìwåā=Æfg)ÌczèD
ZL »”weìZk[u`Æfg)Zq-�ÛŠZK@*gõ [objective knowledge]

ƒ™ÎaYìZzgZk [neutral] Zg iâyzkVÔ�d$Zzg_.!*]ÐâzgZZzg)Y—
gzZî cz†Ð|Z{ë»ZŠgZu™YìÔ=Æ!*g}~Zk$©�î EG

0ÃÆ!*z�ŠÓx
[Greeko Roman Thought] ¤/rgzðå^ [traditional thought]„

ËÌDÐâẐÅŒ43š5é EGG]Ãu™ÆËnÆ}òqÝ Scholistic Thought Zzg
Zzg [purpose] ™ä»Ãð¦g7gnpÔ̧Zy�'V~ñ�Š‚bÌÑ

ÆçÆ‚BðƒC¶ÔTÅãCŠ,âˆZÅŒ43š5é EGG]Ð„Ç‰Ô [Tilos] 2w
Å!*]™@*ìÔÂZkÐ%ZŠ [Observational Analysis] ‹b @ZC ZgTZ#x

Final »‡bìZzgMy~:L plurality of causation b×]»D7ƒ@*z{
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íÔåâˆZÅŒ43š5é EGG]ÐM@*ì purpose ÃƒÐZë&åªÑ Cause

ÜsZgT„7ÓxgzZî�'V~âẐÅŒ43š5é EGG]Æ%‚bz)ßY»Ãð¦g7
0*c*Y@*åXz&»4k5é EYHHíÆZÖp~Ñå!*CÙÐM@*ìÔZgTÆx@ZC‹c*]Æ_.
âẐÅŒ43š5é EGG]Ãu™ÆÃð³7ïÑYYÓxŠ*�’ZLÓxZñgÔExÔ%;ñ
i0+Ïîg§jâẐÅŒ43š5é EGG]ÐqÝ”{ÏÅgzÝ~Z�xŠï¸X
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].h+‚b»Šúòåāz{âẐÅŒ43š5é EGG]Ð?Ø™MiZŠZ:îg6,‚³Š!*]Ð
x@Z]Z~.™Æ}òqÝ™CìqÑètZq-ÑN*Šúòå�My»gf[~gŠƒŠHXt
Gz£�].h+‚bZLczèDƒäÅ¤‰ÜzgF,+Š?Æîg6,Òy™C¶
°Z"Zq-ÑN*Šúòå].h+‚b»7gZ@***!***{m�Ô@*gõz�d$ÔºmZ@ZsZzgâ

&+g= [Development] ZzgF,¹ [Freedom] ˆZÅŒ43š5é EGG]Ð',MæƒZì�MiZŠ~
ÅeÐZ½@*ìX¾wtìā].h+‚bÅâẐÅŒ43š5é EGG]/ªCÙÃ [Capital] uât

~ [Implicit] 7MCpZkÆ!*í~k„ìÔZkÅâˆZÅŒ43š5é EGG]Z0+gzy
~ªCÙ7ìÔZgTÉÓxgzZî�'VÅâẐÅŒ43š5é EGG] [Explicit] 7æ{ìÛzy

Š@ZzgŠ3ðY$Ëì1].h+‚bÅâẐÅŒ43š5é EGG]ZkÆ!*í~Zk§béÔāÔ—Ô
özŠÔôpZzgÈìāZÐŠ9ZzgŠ3**ZyßÍVÆaÂF,+»xìX�Zk‚b
Æ™ËVÐŠgƒ™iâVzkVÐâzgZƒäÆ‡.Þ„7gìX
ffff[[[[::::@@@@****ggggõõõõÅÅÅÅ††††ãããã����dddd$$$$::::

Š*Å@*gõ~ƒÐic*Š{;C%!Ô0*ÉÔ˜7-Fg-VÆZ°ZŠzÑg
f[~X÷ÔtMiZŠ~"�‚̃³F,¹&+g=uâtŠZg~ZzgZk¡¦¡]ŠÔÔ)
Çi0+ÏZzgF,¹»$+¸³ìXZk].h+§¯i0+ÏZy].h+¡¦PÔÑKÔ)¡~Ô)
ÇZŠZgÃF,u™D„0*‰VZzg†EVÅ®ZŠwV~»ƒ$ËìXZyFg-VÆƒ

[Thearapeutic Ðic*Š{eZËªâCÙ+;]ÅƒÐ(,~®ZŠf[~ìX
[Agony of »#f[ìt;]ŠZVßÍVÃMiZŠ~ÆMiZg Culture]

ªWiZŠ~Æ'×h+ [More Freedom] Ð�]ŠÑä»»x'×h+MiZŠ~ Freedom]

½™ÆzW™D÷X [more resources for Freedom] fgZù
÷÷÷÷}}}}....ZZZZ÷÷÷÷ÑÑÑÑ''''…………}}}}....ZZZZ…………ÑÑÑÑ::::

].h+f!¦gMiZŠ~ZzgF,¹»)âŠ~¦ge„7ZkâŠ~¦gÆZÖgÅ
Æ%MiZŠ~ZzgF,¹»ZÖg7 [Capital] ˜Vuât Zq-„ßg]ì:âgL
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í0[ìÔuâtZzgMiZŠ~',Z{gZ„  Zzg  „ZkŠzg»sÔh [Capital] ƒY®Zuât
Æ%uât7MZzgZ+MiZŠ~TÐ pÐƒ÷ÔuâñÆ%MiZŠ~7QZzgMiZŠ~

¯ZVäÆauât:ƒMiZŠ~7ÝòìÔ®ZŠ*ÆCÙ�ÛŠÅãCŠ~fóŠZg~»x™Æ
uât¦™**ì@*āz{MiZŠ~Ô¯Zzḡ]~ZŸ†™nZzg‚buâtÆ”wÅƒ
Ð(,~õƒìX

ÓxgºZzg©]ÔÓxÏÜsZzgÜsuâbÆu`6,6,¿Yg„÷Ô
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EE0‚bÆ!í¨cZzg®
It was generally accepted in mediaeval Europe that

the earth lies at the centre of a finite universe and that the

sun, planets and stars orbit around it. The physics and

cosmology that provided the framework in which this

astronomy was set was basically that developed by Aristotle

in the fourth century B.C. In the second century A.D.,

Ptolemy devised a detailed astronomical system that

specified the orbits of the moon, the sun and all the planets. 

In the early decades of the sixteenth century,

Copernicus devised a new astronomy, an astronomy

involving a moving earth, which challenged the Aristotelian

and Ptolemaic system. According to the Copernican view,

the earth is not stationary at the centre of the universe but

orbits  the sun along with the planets.  By the time

Copernicus's idea had been substantiated, the Aristotelian

world view had been replaced by the Newtonian one. The

details of the story of this major theory change, a change that

took place over one and a half centuries. 

When Copernicus first published the details of his

new astronomy, in 1543, there were many arguments that

could be, and were, levelled against it. Relative to the

scientific knowledge of the time, these arguments were

sound ones and Copernicus could not satisfactorily defend
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his theory against them. In order to appreciate this situation,

it is necessary to be familiar with some aspects of the

Aristotelian world view on which the arguments against

Copernicus were based. A very brief sketch of some of the

relevant points follows:

The Aristotelian universe was divided into two

distinct regions. The sub-lunar region was the inner region,

extending from the central earth to just inside the moon's

orbit. The super-lunar region was the remainder of the finite

universe, extending from the moon's orbit to the sphere of

the stars, which marked the outer boundary of the universe.

Nothing existed beyond the outer sphere, not even space.

Unfilled space is an impossibility in the Aristotelian system.

All celestial objects in the super-lunar region were made of

an incorruptible element called aether. Aether possessed a

natural propensity to move around the centre of the

universe in perfect circles. This basic idea became modified

and extended in Ptolemy's astronomy. Since observations of

planetary positions at various times could not be reconciled

with circular, earth-centred orbits, Ptolemy introduced

further circles, called epicycles, into the system. Planets

moved in circles, or epicycles, the centres of which moved in

circles around the earth. The orbits could be further refined

by adding epicycles to epicycles etc. in such a way that the

resulting system was compatible with observations of

planetary positions and capable of predicting future

planetary positions. 

In contrast to the orderly, regular, incorruptible

character of the super-lunar region, the sub-lunar region was
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marked by change, growth and decay, generation and

corruption. All substances in the sub-lunar region were

mixtures of four elements air, earth, fire and water, and the

relative proportions of elements in a mixture determined the

properties of the substance so constituted. Each element had

a natural place in the universe. The natural place for earth

was at the centre of the universe; for water on the surface of

the earth; for air, in the region immediately above the

surface of the earth; and for fire, at the top of the

atmosphere, close to the moon's orbit. Consequently, each

earthly object would have a natural place in the sub-lunar

region depending on the relative proportion of the four

elements that it contained. Stones, being mostly earth, have a

natural place near the centre of the earth, while flames, being

mostly fire, have a natural place near to the moon's orbit,

and so on. All objects have a propensity to move in straight

lines, upwards or downwards, towards their natural place.

Thus stones have a natural motion straight downwards,

towards the centre of the earth, and flames have a natural

motion straight upwards, away from the centre of the earth.

All motions other than natural motions require a cause. For

instance, arrows need to be propelled by a bow and chariots

need to be drawn by horses. 

These, then, are the bare bones of the Aristotelian

mechanics and cosmology that were presupposed by

contemporaries of Copernicus, and which were utilized in

arguments against a moving earth. Let us look at some of the

forceful arguments against the Copernican system. 

Perhaps the argument that constituted the most
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serious threat to Copernicus was the so-called tower

argument. It runs as follows. If the earth spins on its axis, as

Copernicus had it, then any point on the earth's surface will

move a considerable distance in a second. If a stone is

dropped from the top of a tower erected on the moving

earth, it will execute its natural motion and fan towards the

centre of the earth. While it is doing so the tower will be

sharing the motion of the earth, due to its spinning.

Consequently, by the time the stone reaches the surface of

the earth the tower will have moved around from the

position it occupied at the beginning of the stone's

downward journey. The stone should therefore strike the

ground some distance from the foot of the tower. But this

does not happen in practice. The stones strikes the ground at

the base of the tower. It follows that the earth cannot be

spinning and that Copernicus's theory is false. 

Another mechanical argument against Copernicus

concerns loose objects such as stones, philosophers, etc.

resting on the surface of the earth. If the earth spins, why are

such objects not flung from the earth's surface, as stones

would be flung from the rim of a rotating wheel? And if the

earth, as well as spinning, moves bodily around the sun,

why doesn't it leave the moon behind? 

Some arguments against Copernicus based on

astronomical considerations have been mentioned earlier in

this book. They involved the absence of parallax in the

observed positions of the stars and the fact that Mars and

Venus, as viewed by the naked eye, do not change size

appreciably during the course of the year. 
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Because of the arguments I have mentioned, and

others like them, the supporters of the Copernican theory

were faced with serious difficulties. Copernicus himself was

very much immersed in Aristotelian metaphysics and had

no adequate response to them. 

In view of the strength of the case against

Copernicus, it might well be asked just what there was to be

said in favour of the Copernican theory in 1543. The answer

is, "not very much", The main attraction of the Copernican

theory lay in the neat way it explained a number of features

of planetary motion, which could be explained in the rival

Ptolemaic theory only in an unattractive, artificial way. The

features are the retrograde motion of the planets and the fact

that, unlike the other planets, Mercury and Venus always

remain in the proximity of the sun. A planet at regular

intervals regresses, that is, stops its westward motion among

the stars (as viewed from earth) and for a short time retraces

its path eastward before continuing its journey westward

once again. In the Ptolemaic system, retrograde motion was

explained by the somewhat ad hoc manoeuvre of adding

epicycles especially designed for the purpose. In the

Copernican system, no such artificial move is necessary.

Retrograde motion is a natural consequence of the fact that

the earth and the planets together orbit the sun against the

background of the fixed stars. Similar remarks apply to the

problem of the constant proximity of the sun, Mercury and

Venus. This is a natural consequence of the Copernican

system once it is established that the orbits of Mercury and

Venus are inside that of the earth. In the Ptolemaic system,
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the orbits of the sun, Mercury and Venus have to be

artificially linked together to achieve the required result. 

There were some mathematical features of the

Copernican theory that were in its favour, then a part from

these, the two rival systems were more or less on a par as far

as simplicity and accord with observations of planetary

positions are concerned. Circular  sun-centred orbits cannot

be reconciled with observation, so that Copernicus, like

Ptolemy, needed to add epicycles and the total number of

epicycles needed to produce orbits in accord with known

observations was about the same for the two systems. In

1543, the arguments from mathematical simplicity that

worked in favour of Copernicus could not be regarded as an

adequate counter to the mechanical and astronomica;

arguments that worked against him. Nevertheless, a number

of mathematically capable natural philosophers were to be

attracted to the Copernican system, and their efforts to

defend it became increasingly successful over the next

hundred years or so. 

The person who contributed most significantly to the

defence of the Copernican system was Galileo. He did so in

two ways. Firstly, he used a telescope to observe the

heavens, and in so doing he transformed the observational

data that the Copernican theory was required 'to explain.'

Secondly, he devised the beginnings of a new mechanics that

was to replace Aristotelian mechanics and with reference to

which the mechanical arguments against Copernicus were

defused. 

When, in 1609, Galileo constructed his  first
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telescopes and trained them on the heavens, he made

dramatic discoveries. He saw that there were many stars

invisible to the naked eye. He saw that Jupiter had moons

and he saw that the surface of the earth's moon was covered

with mountains and craters. He also observed that the

apparent size of Mars and Venus, as viewed through the

telescope, changed in the way predicted by the Copernican

system. Later, Galileo was to confirm that Venus had phases

like the moon, as Copernicus had predicted but which

clashed with Ptolemy's system. The moons of Jupiter

defused the Aristotelian argument against Copernicus based

on the fact that the moon stays with an allegedly moving

earth. For now Aristotelians were faced with the same

problem with respect to Jupiter and its moons. The earthlike

surface of the moon undermined the Aristotelian distinction

between the perfect, incorruptible heavens and the changing,

corruptible earth. The discovery of the phases of Venus

marked a success for the Copernicans and a new problem for

the Ptolemaics. It is undeniable that once the observations

made by Galileo through his telescope are accepted, the

difficulties facing the Copernican theory are diminished. 

The foregoing remarks on Galileo and the telescope

raise a serious epistemological problem. Why should

observations through, a telescope be preferred to naked-eye

observations? One answer to this question might utilize an

optical theory of the telescope that explains its magnifying

properties and that also gives an account of the various

aberrations to which we can expect telescopic images to be

subject. But Galileo himself did not utilize an optical theory
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for that purpose. The first optical theory capable of giving

support in  this  direction was  devised by Gali le 's

contemporary, Kepler, early in the sixteenth century, and

this theory was improved and augmented in later decades.

A second way of facing our question concerning the

superiority of telescopic to naked-eye observations is to

demonstrate the effectiveness of the telescope in a practical

way, by focusing it on distant towers, ships, etc. and

demonstrating how the instrument magnifies and renders

objects more distinctly visible. However, there is a difficulty

with this kind of justification of the use of the telescope in

astronomy. When terrestrial objects are viewed through a

telescope, it is possible to separate the viewed object from

aberrations contributed by the telescope because of the

observer's familiarity with what a tower, a ship, etc. looks

like. This does not apply when an observer searches the

heavens for he knows not what. It is significant in this

respect that Galileo's drawing of the moon's surface as he

saw it through a telescope contains some craters that do not

in fact exist there. Presumably those "craters" were

aberrations arising from the functioning of Galileo's

far-from-perfect telescopes. Enough has been said in this

paragraph to indicate that the justification of telescopic

observations was no simple, straightfoward matter. Those

adversaries of Galileo who queried his findings were not all

stupid,  stubborn reactionaries.  Justif ications were

forthcoming, and became more and more adequate as better

and better telescopes were constructed and as optical

theories of their functioning were developed. But all this
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took time. 

Galileo's greatest contribution to science was his

work in mechanics. He laid some of the foundations of the

Newtonian mechanics that was to replace Aristotle's. He

distinguished clearly between velocity and acceleration and

asserted that freely falling objects move with a constant

acceleration that is independent of their weight, dropping a

distance proportional to the square of the time of fall. He

denied the Aristotelian claim that all motion requires a cause

and in its place proposed a circular law of inertia, according

to which a moving object subject to no forces will move

indefinitely in a circle around the earth at uniform speed. He

analyzed projectile motion by resolving the motion of a

projectile into a horizontal component moving with a

constant velocity obeying his law of inertia, and a vertical

component subject to a constant acceleration downwards.

He showed that the resulting path of a projectile was a

parabola. He developed the concept of relative motion and

argued that the uniform motion of a system could not be

detected by mechanical means without access to some

reference point outside of the system. 

These major developments were not achieved

instantaneously by Galileo. They emerged gradually over a

period of half a century, culminating in his book Two New

Sciences which was first published in 1638, almost a century

after the publication of Copernicus's major work. GaIiIeo

rendered his new conceptions meaningful and increasingly

more precise by means of illustrations and thought

experiments. Occasionally, GaIiIeo described actual
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experiments, for instance, experiment involving the rolling

of spheres down inclined planes, although just how many of

these Galileo actually performed is a matter of some dispute. 

Galileo's new mechanics enabled the Copernican

system to be defended against some of the objections to it

mentioned above. An object held at the top of a tower and

sharing with the tower a circular motion around the earth's

centre will continue in that motion, along with the tower,

after it is dropped and will consequently strike the ground at

the foot of the tower, consistent with experience. Galileo

took the argument further and claimed that the correctness

of his law of inertia could be demonstrated by dropping a

stone from the top of the mast of a uniformly moving ship

and noting that it strikes the deck at the foot of the mast,

although Galileo did not claim to have performed the

experiment. Galileo was less successful in explaining why

loose objects are not flung from the surface of a spinning

earth, With hindsight, this can be attributed to the

inadequacies of his principle of inertia and of his lack of a

clear conception of gravity as a force. 

Although the bulk of Galileo's scientific work was

designed to strengthen the Copernican theory, Galileo did

not himself devise a detailed astronomy, and seemed to

follow the Aristotelians in their preference for circular orbits.

It was Galileo's contemporary, Kepler who contributed a

major breakthrough in that direction when he discovered

that each planetary orbit could be represented by a single

ellipse, with the sun at one focus. This eliminated the

complex system of epicycles that both Copernicus and
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Ptolemy had found necessary. No similar simplification is

possible in the Ptolemaic, earth-centre system. Kepler had at

his disposal Tycho Brahe's recordings of planetetry

positions, which were more accurate than those available to

Copernicus. After a painstaking analysis of the data, Kepler

arrived at his three laws of planetary motion, that planets

move in elliptical orbits around the sun, that a line joining a

planet to the sun sweeps out equal areas in equal times, and

that the square of the period of a planet is proportional to

the cube of its mean distance from the sun. 

Galileo and Kepler certainly strengthened the case in

favour of the Copernican theory.  However,  more

developments were necessary before that theory was

securely based on a comprehensive physics. Newton was

able to take advantage of the work of Galileo, Kepler and

others to construct that comprehensive physics that he

published in his Principia in 1687. He spelt out a clear

conception of force as the cause of acceleration rather than

motion, a conception that had been present in a somewhat

confused way in the writings of Galileo and Kepler. Newton

replaced Galileo's law of circular inertia with his own law of

linear inertia, according to which bodies continue to move in

straight lines at uniform speed unless acted on by a force.

Another major contribution by Newton was of course his

law of gravitation. This enabled Newton to explain the

approximate correctness of Kepler's laws of planetary

motion and Galileo's law of free fall. In the Newtonian

system, the realms of the celestial bodies and of earthly
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bodies were unified, each set of bodies moving under the

influence of forces according to Newton's laws of motion.

Once Newton sphysics had been constituted, it was possible

to apply it in detail to astronomy. It was possible, for

instance, to investigate the details of the moon's orbit, taking

into account its finite size, the spin of the earth, the wobble

of the earth upon its axis, and so on. It was also possible to

investigate the departure of the planets from Kepler's laws

due to the finite mass of the sun, interplanetary forces, etc.

Developments such as these were to occupy some of

Newton's Successors for the next couple of centuries. 

The story I have sketched here should be sufficient to

indicate that the Copernican Revolution did not take place at

the drop of a hat or two from the Leaning Tower of Pisa. It is

also clear that neither the inductivists nor the falsificationists

give an account of science that is compatible with it. New

concepts of force and inertia did not come about as a result

of careful observation and experiment. Nor did they come

about through the falsification of bold conjectures and the

continual replacement of one bold conjecture by another.

Early formulations of the new theory, involving imperfectly

formulated novel conceptions, were presevered with and

developed in spite of apparent falsifications. It was only

after a new system of physics had been devised, a process

that involved the intellectual labour of many scientists over

several centuries, that the new theory could be successfully

matched with the results of observation and experiment in a

detailed way. No account of science can be regarded as
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anywhere near adequate unless it can accommodate such

factors.
1
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[Kuhn] ZzgÃ‚ [Lakatos] WbZq-Zzg‚³|ÃŠÙ÷Ôá»Il
÷Ôā‚³u`(,}ë{Zzg Structuralist CD÷ÔzZãgìāŠzâV®+

6,ŒƒD [Complex Paradiagms & Structures] ÚoåZzgeJvV
Æ� [Falsification Method] ÷XZyŠzâV»ìwìā0*6,Æ,F,Šh+e$

ËZq-Š"ÐË¬Š"ÃgŠHYYìpZkÅãCŠ6,Ëu`DÃ»ïšŠ™**
e7ÔtŠúòā¡Zq-Š/7g}ÃbÃßU*"$™äÆa»°ìŠg„7X

Ã›Z5Z`zÃ›F,Šh+e$Æ!*z�ŠDÅŠ*~Ë‚³ÃbÃ:¢ÐJwH  Z¹
YYìÔ:¢ÐšŠ™**eìXË‚³ÃbÅÂ}ZzgF,Šh+ÆŠú}¡Zkã

ƒD  [probably falsify] Zzg [probably verify] ‡.ÞÂ}c*‡.ÞF,Šh+  îg6,
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1. A. F. Chalmers, What Is This Thing Called Science?: An Assessment  of 

the Nature and Status of Science and its Methods, U.S.A.:Open University 

Press , 1988,  pp. 67 -75.
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ÆLakatos Zzg Kuhn ÷XZyÅãCŠ6,:Ë‚³|ÃsU*"$HYYì:ßX
ìw~ËÌ|ÅœZ‰ÜZzgZkÆŠú}ZÏ{mu`ÆZ0+gY‘Ô6,ÇYMh

ªZÏeJ‘ÆZ0+g³Ô
!gBú

IE
Zzg¥ structually determind ÷ZzgZkÅCð

ƒ$ËìXZk³ºmeJ‘Ôu`ZzgŠZ],}Ð!*CÙä3„‚³CðCð7g{
YCXª‚³CðZLu`Æ!*CÙCð7ƒCX!*ÖºŠvËÃbÅâẐÅŒ43š5é EGG]Ã
JwK%ZÐst7HYYÔZZ*]¬ìÒˆ~ìXCÙ™ZLu`
~Šg„ÃW@*ìXu`$+wYñÂ[Z+Ñw)[¥xƒ@*ìÔT§bŠzDÙZg‚w
J-Îg`ÃuZzgi}‚Ág„pŠzDÙZg‚wÆû`D$+wŠHÂŠ*èIdz[
ŠÑbšŠƒ‰X

Z#¹Y@*ìāi}¤/Šl™g„ìZzgtZq-0‚³ÃtìÂtZq-‚Š{
» [theories] Òyì�‚bÐ»ï**zZ/6,FFìXtÃtZq-7FÃ-V

ù·ìXFoåDZk~k„Zzgi$Òû÷ÔZyÆW!-B/õ G
EGÐZk»¼gƒZìXZÏ

§b»Ñ]»"gz%œ/Îg`ìÔt³ÜsË‚Š{Ãt»%ƒy57ÉFë{
Æ5\Ð',WæƒZìÔÎg`Æ£x»çÜs [complex structure] eJvV

i}Å¤/ŠlÐð7ƒÇXÎg`Z¤/»Ñ]»"gìÂZÐY+ÆaFÃ-VÆ
Ð¦/g**ƒÇX}: [combinations] W!-B/õ G

EG

Law of Inertia, Laws of Mechanics, Laws of Energy, Laws of

Statistics, Laws of Gravity, Laws of Optics, Law of

Gravitational Forces, Laws of Thermodynamics, Laws of

Quantum Electrodynamics.

Z#tÓxÃc*]�ÐÔA$Îg`Æ"g»Ñ]ƒäÆ!*g}~ËËJ-àYY
ìÔÇÔ¬ÔîZzg [relative] ‚³u`DÆÚø~¡ZŸ°³  ìXt³Ì

Z$+~7Yèw~5Šgc*©Ô6ZßwZzg6oåÅðÆË~eìāt
¦g„!*¹:gìZzgÎg`ÌËZzg(g}ÔZzģ]ÔË5Z»ðÔË6KZzgË6Âx
6,«ƒYñ�°ZÒwøg}özŠDÅŠ,kÐ!*CÙìZzgt‚³|„$+wYñX

‚³|Æ$+%c*:$+%ÐÃð�Ût77,@*ŠzDÙZg‚wJ-ZgTZzgŠ*
-**EV»w•Æ!*g}~ßÃt7g~Š*~tHŠHÂZkÐH�Ût7,ŠH?QEH

ÐMíZ6íJ-ŠzÎ‚wÆ²á~w•ÆÃc*]Zzg¦gZ]~ãCŠ~pZ]aZ
ƒñÂZkÆË~»Ñ]ÅzV6,H�Ût7,ŠH?‚bZzg,»Zßwtìāz{Š*
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Z°gzÃc*]zŠ!*]ÃgŠ™ÆWÐ(,_gT÷ZzgWÒ{ÌWÐ(,_g÷ÐXCÙ…»
ÔŠzuZŠzgËÌZ6,Zk…»Wy~ later Zzg early DZzg,ŠzZŠzZg~Ëƒ@*ì

Ã̀ZkaŒY@*ìāZkÃbÆZÖgÆ…̂ÃZg»Ôg�qÔºZzgW»ñµ
7ïeXñ]»½ZÐŠ1a©8ìXqÑèZ¤/ZÐi0+ÏQÂÐeåāz{ZLWy~

$©�î
EG

0ÃÃZ¹ñ]äWy~Ã̀¯Šc*Ô… later $©�î
EG

0ÃÐÌg�q™©8ÔZkÆWy~
ÆDZzg¢ä7Xt…»ñ]Æ‚t"ìZkÆDZzg"»¾w7X
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[Time, MíZ6íÆÃ›ZŸsäZkÇÆiâyzkyZzgw•
Ð0%zz‚³Ãc*]Ð8ZÃt7H¼ßÍVÆ Space & Motion]

ìw~MíZ6íÆÃbäEHÆZ°gÃgŠ™Šc*²¼âCÙ+Æìw~MíZ6í
»ÃtZŸsEHÆÃc*]ÅÂWìÔZ¤/EH:ƒ@*ÂMíZ6íÌ:ƒ@*ÔpHMí

Z6íäÃtZŸsEHÅF,Šh+~7H?ZzgHtÃtŠ!*CÔiãCŠzV6,7HŠH?c*
°Z"MíZ6í»tÃtz].ZãÔìàÔâẐÅŒ43š5é EGGC¡~Zzg‘:R6,‚tÑc*ŠH?H
ÃtZŸs!*ÇZÏ§b»ÃtåT§b»6,"5½ø

EGäÎg`Æ‚ÁZzgi}Æ%œ/
@*gõÆ Bold Conjecture »Ñ]ƒäÐ0,ƒ,œ~~7Hª

_.?MíZ6íä5091Y~i-ga-Eg;Î…gCÐeZËf$Å�qÝÅZÏ
‚wZkä̀*Æz¯dg‚á~ZLeg£Ñ]÷áù™ZñÔt£Ñ]ƒ43š5é EGG]Æ

O n  t h e yZy~ªZyÁZÏÃ]Ð©g¸ÔZy£Ñ]~Zq-£!:
Ì÷áïåT~MíZ6íäÃt Electrodynamics of Moving Bodies

ZŸs6,cÅ¶Ô@*gõÆ_.ƒ43š5é EGG]ÅŠ*~Zz[aZ™äzZÑtªZyÁ£!
General theory of MíZ6íä¡Î!‚wÅ/~–åÔMíZ6íä

6,Zq-Sà£!3191Y~÷áù™Zc*Z#ZkÅ/Üsaä',k¶XÃt Relalivity 

The ZŸs6,MíZ6í»»x6191Y~Š5+k,ƒZóZ#ZkäZCz¯£!:
’k,HÂZkz‰ÜJ- Foundation of the General Theory of Relativity 

‚bÅŠ*~MíZ6íÆZz[M�Û,Z°gZzgî]ÃÃð{mZÌ7Š~ˆÔ
9191YÆZzZy~MíZ6í»Ãt‚bŠZâVÅÂz»%œ/Zkz‰Ü¯ÔZ##9191~å

ä‚bŠZâVÃázHÔ‚bŠZâVÆZq- [total Solar Eclipse] Îg`¤/‚
É¤/z{äÎg`¤/‚»x@{MíZ6íÆÃc*]ÅgzÝ~HZzgâÞ9191Y~gZb
Î‚ÌMsßyäWíZ6íÆÃbÅgzÝ~‚bŠZâVÆ7™Š{}òÅÂ}
»gŠZ´y™Šc*‚bŠZâVÆZyx@Z]Zzg}òÐ0Zq-ñgcqì:

These studies among other things showed Einstein's
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prediction of cosmic significance, particularly the one

relating to the bending of the ray of light when it passes near

a massive star  turned out to be true. 

‚bŠZâV»¤/z{TäMíZ6íÆÃtZŸsÅ¤&zÂ}Æa£/¥â]
½KZkÅu',Z„ŸiâCÙƒ]gc*èŠZVZzgƒ43š5é EGG] [requisit data] ZzgZ°ZŠzÑg

™gì¸X2Vä«%ûÃtZŸsÃ Sir. A. Stanley Eddington ŠZV
Zôm,~i!*y~v™ä»�Û9Z�xŠc*ÔZi+Ðä8191Y~‚ÛpÎ‚ÌßyÅ

 ŠgpZ„6,MíZ6íÆÃtZŸs6,Zq-Â[è3291Y~Zkñçq6,ZkÅŠzu~
©¬x6,MðT6,û{™Dƒñ Mathametical Theory of Relativity Â[:

MíZ6íä¹å:
 It is the finest presentation of the subject in any language.

1

Zkc»Ñt!*]zZã™**ìā(,}(,}‚³ÃbÌ¬ÜsGzŸ]ÅR6,
ƒD÷Š!*]Ôx@Z]Æ}òÅãCŠ6,Z~.7KYDÔ‰āMíZ6í»Ãt

ZŸs�3191Y~©¬x6,Mc*ZzgZkÅ¤&z@*G9191YÆZzZy~ƒmXÃtËZzg
ä7HZzgZkÅ@*GzÂ}Šzu}‚bŠZâVäÅXEHÆ̧Z2Æ£«~Wí

Z6í»Ãt bold conjecture åTäZLÇÆt”{Ãc*] causious

conjecture ÃšŠ™Šc*ÔpZ#WíZ6íätÃt7HÂZkÆ0*kZk»Ãði
o]7å:z{£/¥â] [data] x‰TÅ¯6,ZkÃbÅ›+MÃY™YY

åXÃtZkä3191Y~7HZzgb‚wˆ‚bŠZâVÅZq-)®)äZq-åÎg`
¤/‚Æ_¬zx@}ÆŠzgZyZ·¹îg6,WíZ6íÆÃc*]ÃŠg„0*c*XWí

Z6í»z].ZyÔåÎg`¤/‚»x@{Ô‚bŠZâV»Zkx@}Æ}òÃF,KMŠï
ƒñWíZ6íÆÃc*]ÐZ.Š{ÔZkŠ"ZzgÃbÆâÎ¼mtƒZ·‡]
ŠƒñÂƒ43š5é EGG]ÅŠ*~Zz[WŠHX‚b»z�ŠZÏ§jÐ',Wæƒ@*ìZzgQZÏ
§jÐ$+wY@*ìZzg$+mgLìÔp‚bÃè<Ø6,ªk™**ZzgZkÆÃc*]Ð

ŒÛWyc*è345é XEG]Åúzy»»x¢8¡].h+e$ [Modernism] ìX®Zt¦g™**ā
‚³ÃbÜsx@Z]ZzgŠ!*]Æ¼̂g5+k,ƒD÷Zzg‚bÃð³Š¶Ð
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1. M. saeed shaikh, "Allama Iqbal's Interest in Science", in Iqbal Review,

vol.30,No. 1, April-June, 1989, p.34.
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¬ÓxŠ"™¦/gCìÇ7ìÔGzŸ]c*âˆZÅŒ43š5é EGG]Æ%Ãð‚³Ãtz�Š
7g‚rXZ¤/Ãð‚bŠZyZyZñg»Zïg™Š}A$Ì|~âẐÅŒ43š5é EGG]Æ%Ë
Ãb»Ãðz�Š7ƒ@*ÔpŠMíZ6í»ÃtZŸsTÆ!*g}~Zk»fZCìwå
āZkÃbÅúzy~âˆZÅŒ43š5é EGG]»Ãð™ŠZg7Ô1291Y~MíZ6íZ#

ÐzZã Lord Haldane ßy~Zq-[Š¶Mc*ÂZkä King's College 

ZÖp~¹:
He did not believe that his theory had any metaphysical

implication.1 

~MíZ6íÆÃt Reign of Relativity äZKÂ[: Lord Haldane 

: ZŸsÆPUƒVÅgc*MC̈7™äÆẐÐ¨ù¦
Haldane Æîg6,7Hå a compendium of Idealistic Metaphysics

äZKÂ[ÅŠ~Z÷á®)Z~1291Y~MíZ6íZzgZKW»jZ!Šïƒñ–ì:
Revised a few of the unphilosophical paragrahs in the book.2

‚‚‚‚bbbb::::¬¬¬¬cccc****ƒƒƒƒ44443333ïïïï
EEEEEEEEGGGGGGGG»»»»÷÷÷÷áááá‚‚‚‚gggg????::::
EHZzgWíZ6íä‚b6,HZW,eZÑÔZyÅî]Æ:zf~ZW,Z]Hƒñ

?HŠzâVÆÃc*]}òîÔ¬ZzgD?̧HWíZ6íÆƒ̂43š5é EGG]~!ŒÒ©3ï
G

GGZzg
D»KaZƒec*ZÌJ-tDªkÔª†ÔáyÔZ0+ZizVZzgZbã§hVÐ^g;
ìÔH‚b{mì?HtZ/ZzgZäì�**‡.ÞF,Šh+ì?Zq-Z(DTÅ:F,Šh+e
ì:¤&ÔHDBYì?H‚³DZzgZ�ÛiÆYŠzðD~Ãð�Ût7ì?‚b»
Ãð¬K¦gZzgÃtz�Šg‚rì?‚bHuâtŠZg~Æ%Šzh$ËìH‚b»Ñ
ÜsâŠ~Š*Åyìc*¼Zzg?,‚bÆ®Ôe%»Òy7,Û�¹Ð›ëÐ
6,Š{ZVñÇ:

If Einstein's theory is applicable to the world, then

under a wide variety of circumstances Newton's theory is

approximately applicable to it. For example, it can be shown,

within Einstein's theory, that if the velocity of a system with

respect to a set of frames of reference is small, then the value 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p.35.                       2. Ibid., p.36.
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of the mass of the system will be approximately the same,

whichever reference frame in the set it is evaluated with

reference to. Consequently, within that set of reference

frames we will not go far wrong if we treat mass as if it were

a property rather than a relation. Similarly, under the same

conditions it can be shown from within Einstein's theory that

if we treat mass as a property then, within a particular

reference frame from among the set, the sum of the product

of mass and velocity for each part of the system will remain

constant to a high degree of approximation. That is, from the

point of view of Einstein's theory, we can show that the

Newtonian law of conservation of momentum will be

approximately valid provided velocities are not too great. 

Again, we are forced to conclude that Newton's

theory cannot be adequately characterized in instrumentalist

terms. On the other hand, it cannot he construed in typical

realist terms either, since, from the point of view of

Einstein's theory, it does not correspond to the facts.

2. Unrepresentative realism 

The physical world is such that Newtonian theory is

approximately applicable to it under a wide variety of

circumstances. The extent to which this is so can be

understood in the light of Einstein's theory. The approximate

validity of Newtonian theory is to be tested under 

experimental conditions, although, if the world is such that

Newton's theory is applicable to it, it will continue to be so

outside of experimental situations. Newton's theory cannot

be construed as corresponding to the facts but its

applicability to the world must be understood in a stronger
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sense than is, captured by instrumentalism. 

I suggest that all of these comments on the status of

Newton's theory must be accepted by a realist who

subscribes to the correspondence theory of truth. Given this,

and given the difficulties associated with the correspondence

theory of truth discussed in the previous section, the path to

my own position is fairly straightforward. In involves

treating all physical theories in the way that the above

discussion had led us to treat Newton's theory. 

From the point of view I wish to defend, the physical

world is such that our current physical theories are

applicable to it to some degree, and in general, to a degree

that exceeds that of its predecessors in most respects. The

aim of physics will; be to establish the limits of applicability

of current theories and to develop theories that are

applicable to the world to a greater degree of approximation

under a wider variety of circumstances. I will call such a

view as this unrepresentative realism.

Unrepresentative realism is realist in two senses.

Firstly, it involves the assumption that the physical world is

the way it is independently of our knowledge of it. The

world is the way it is whatever individuals or groups of

individuals may think about the matter. Secondly, it is

realist because it involves the assumption that, to the extent

that theories are applicable to the world, they are always so

applicable, inside and outside of experimental situations.

Physical theories do more than make claims about

correlations between sets of observation statements.

Unrepresentative realism is unrepresentative in so far as it
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does not incorporate a correspondence theory of truth. The

unrepresentative realist does not assume that our theories

describe entities in the world, such as wave functions or

fields, in the way that our common sense ideas understand

our language to describe cats and tables. We can appraise

our theories from the point of view of the extent to which

they successfully come to grips with some aspect of the

world, but we cannot go further to appraise them from the

point of view of the extent to which they describe the world

as it really is, simply because we do not have access to the

world independently of our theories in a way that would

enable us to assess the adequacy of those descriptions. This

clashes with our common sense notions, according to which

talks of cats and tables includes what is taken as descriptions

of such things. However, I would remind those defenders of

the applicability of the correspondence theory of truth to

physics that they, too, are obliged to render Intelligible

Newton's, to some extent successful, talk of-light particles,

and of mass conceived of as a property, Maxwell's talk of the

aether and Shrodinger's talk of wave-functions. 

My characterization of unrepresentative realism in

terms of the applicability of theories to the world, or their

ability to come to grips with the world, might well be

objected to on the grounds that it is too vague. Part of my

response to that charge is to admit that my account is vague,

but to insist that this is not a weakness but a strength of my

position. The ways in which we are successfully able to

theorize about the world are sornething we have to discover

and not something that we-can establish in advance by
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philosophical argument. Galileo discovered how it is

possible to come to grips with some aspects of the physical

world by way of a mathematical theory of motion, Newton's

theories differed from Galileo's in important respects, whilst

quantum mechanics comes to grips with the world in ways

that are fundamentally different from classical physics and

who knows what the future has in store? Certainly not

philosophers of science. Any account of the relationship

between theories within physics, and the world that those

theories are intended to be about, should not be such as to

rule out possible future development. Consequently, a

degree of vagueness is essential. 

My own account of the relationship between

physical theories and the world draws on two general

features of physics since Galileo. One is that physics involves

experimentation, which provides me with a basis for

rejecting instrumentalism. The other is the fact that physics

has experienced revolutionary changes, a factor that

constitutes part of the grounds for my criticism of the

application of the correspondence theory of truth to physics.

More details can certainly be added if  we wish to

characterize two hundred years of physics more precisely.

We can say that physics involves universal generalizations

formulated in mathematical terms, that systems of theories

form something like Lakatosian research programmes, and

that their development has taken place in conformity with

the objectivist account of change presented in Chapter 11. In

this kind of way we can fill out an answer to the question

"what is this thing called physics?" However, we cannot be
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sure that physics will not undergo some drastic changes in

the future. It has already been noted that modern quantum

mechanics differs from classical physics in fundamental

respects, and it has also been suggested that the character of

physics may be changing due to the social changes

accompanying the growth of monopoly capitalism. 

This talk of judgements about the status of areas of

knowledge decreases in significance in the light of

non-relativist aspects of my position. The, objectivist thrust

of my own stance stresses that individuals in society are

confronted by a social situation that has certain features,

whether or not they like it or are aware of it, and they have

at their disposal a range of means of changing the situation,

whether they like it or not. Further, any action that is taken

to change the situation will have consequences which

depend on the objective character of the situation, and may

differ markedly from the intentions of the actor. Similarly, in

the domain of knowledge, individuals are confronted by an

objective situation and a range of methods and theoretical

raw materials at their disposal for contributing to a change

in the situation. One theory may, as a matter of fact, meet

certain aims better than a rival, and the judgements of

individuals and groups may be wrong about the matter. 

Looked at from this point of view, judgements made

by individuals concerning the character and merits of

theories are of less significant than is frequently assumed.

My objectivist account of theory change was designed to

show how the development of two hundred years of physics

can be explained in a way that does not depend crucially on
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the methodological judgements of individuals or groups. 

Aims need not be analyzed in terms of the aspirations of

individuals or groups. Take, for example, the aim of

increasing technological control over nature. That aim has

greater significance in capitalist societies than in the feudal

societies they replaced. Within a capitalist economy

increased technological control is a necessity, in so far as

capitalists who fail to achieve it will be forced out of the

market by those who do and will consequently become

bankrupt. The situation was not the same in feudal society.

Communities centred around neighbouring manors were

not obliged by the nature of the economic system to compete

in this way. A feudal community which failed to match the

technological advances of its neighbour would not go broke,

but would simply experience a lower standard of living than

its neighbour. Such talk of aims does not involve the

judgements or values of the individuals involved. 

In retrospect, I suggest the most important function

of my investigation is to combat what might be called the

ideology of science as it functions in our society. This

ideology involves the use of the dubious concept of science

and the equally dubious concept of truth that is often

associated with it, usually in the: defence of conservative

positions. For instance, we find the kind of behaviourist

psychology that encourages the treatment of people as

machines and the extensive use of the results of I.Q. studies

in our educational system defended in the name of science.

Bodies of knowledge such as these are defended by claiming

or implying that they have been acquired by means of the
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"scientific method" and, therefore, must have merit. It is not

only the political right wing that uses the categories of

science and scientific methods in this way. One frequently

finds Marxists using them to defend the claim that historical

materialism is a science. The general categories of science

and scientific method are also used to rule out or suppress

areas of study. For instance, Popper argues against Marxism

and Adlerian psychology, on the grounds that they do not

conform to his falsificationist methodology, whilst Lakatos

appealed to his methodology of scientific research

programmes to argue against Marxism, contemporary

sociology, and other intellectual pollution! 

As will by now be clear, my own view is that there is

no timeless and universal conception of science or scientific

method which can serve the purposes exemplified in the

previous paragraph. We do not have the resources to arrive

at and defend such notions. We cannot legitimately defend

or reject items of knowledge because they do or do not

conform to some ready-made criterion of scientificity. The

going is tougher than that. If, for example, we wish to take

an enlightened stand on some version of Marxism, then we

will need to investigate what its aims are, the methods

employed to 'achieve those aims, the extent to which those

aims have been attained, and the forces or factors that

determine its development. We would then be in a position

to evaluate the version of Marxism in terms of the

desirability of what it aims for, the extent to which its

methods, enable the aims to be attained, and the interests

that it serves. 
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Whilst one of the objectives of my book is to

undermine illegitimate uses of conceptions of science and

scientific method. I also hope that it will do something to

counter the extreme individualist or relativist reactions

against the ideology of science. It is not the case that any

view is as good as any other. If a situation is to be changed

in a controlled way, whether the situation involves the state

of development of some branch of knowledge or the state of

development of some aspect of society, this will best be

achieved by way of a grasp of the situation and a mastery of

the means available for changing it. This will typically

involve co-operative action. The policy of "anything goes",

interpreted in a more general sense than Feyerabend

probably intended, is to be resisted because of its impotence.

To quote John Krige again, anything goes. means that in

practice, everything stays".
1

Marxists are keen to insist that historical materialism

is a science. In addition, Library Science, Administrative

Science, Speech Science, Forest Science, Dairy Science, Meat

and Animal Science and even Mortuary Science are all

currently taught or were recently taught at American

colleges or universities. Self-avowed "scientists" in such

fields will often see themselves as following the empirical

method of physics, which for them consists of the collection

of "facts" by means of careful observation and experiment

and the subsequent derivation of laws and theories from
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1. A. F. Chalmers, What is This Thing Called Science? U.S.A: Open

University Press , 1988, pp. 162-170.
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those facts by some kind of logical procedure. I was recently

informed by a colleague in the history department, who

apparently had absorbed this brand of empiricism, that it is

not at present possible to write Australian history because

we do not as yet have a sufficient number of facts. 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. 

The mistaken view of science referred to above will

be discussed and demolished in the opening chapters of this

b o o k .  E v e n  t h o u g h  s o m e  s c i e n t i s t s  a n d  m a n y

pseudo-scientists voice their allegiance to that method, no

modern philosopher of science would be unaware of at least

some of its shortcomings. 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 probably true. Later in the book, I will argue that

attempts to give a simple and straightforward logical

³³³³³³³³³³³³³³³³³³ 99995555 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ]]]]....hhhh++++‚‚‚‚bbbbZZZZzzzzggggèèèè<<<<ØØØØ::::ÇÇÇÇÚÚÚÚøøøø ³³³³³³³³³³³³³³³³³³



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. 

Some of the arguments to support the claim that

scientific theories cannot be conclusively proved or

disproved are largely based on philosophical and logical

considerations. Others are based on a detailed analysis of the

history of science and modern scientific theories. It has been

a feature of modern developments in theories of scientific

method that increasing attention has been paid to the history

of science. One of the embarrassing results of this for many

philosophers of science is that those episodes in the history

of science that are commonly regarded as most characteristic

of major advances, whether they be the innovations of

Galileo, Newton, Darwin or Einstein, have not come about

by anything like the methods typically described by

philosophers.

One reaction to the realization that scientific theories

cannot be conclusively proved or disproved and that the

reconstructions of philosophers bear little resemblance to

what actually goes on in science is to give up altogether the

idea that science is a rational activity operating according to

some special method or methods. It is a reaction somewhat

like this that has recently led philosopher and entertainer

Paul Feyerabend to write a book with the title Against

Method: Outline of an Anarchistic Theory of Knowledge and a

paper with the title "Philosophy of Science: A Subject with a

Great Past"; According to the most extreme view that has

³³³³³³³³³³³³³³³³³³ 00006666 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ]]]]....hhhh++++‚‚‚‚bbbbZZZZzzzzggggèèèè<<<<ØØØØ::::ÇÇÇÇÚÚÚÚøøøø ³³³³³³³³³³³³³³³³³³



been read into Feyerabend's recent writings, 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.. 

Francis Bacon was one of the first to attempt to

articulate what the method of modern science is. In the early

seventeenth century, he proposed that the aim of science is

the improvement of man's lot on earth, and for him that aim

was to be achieved by collecting facts through organized

observation and deriving theories from them. Since then,

Bacon's theory has been modified and improved by some

and challenged in a fairly radical; way by others. An

historical account and explanation of developments in the

· philosophy·  of science would make a very interesting

study. For instance, it would be very interesting to

investigate and explain the rise of logical positivism, which

began in Vienna in the early decades ot this century, became

very popular and still has considerable influence today..1 
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1. Ibid., pp.xvi-xviii.
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New ÐZq-WŠò½ZðZ»kÐøzxgìÇXµÅZkƒÜußg]qwÐvÆa
Æu',Z{ [ WFP ] zg®¯e6,z¤/Zx UN Å¢zg]ìX World Food Order
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Y^7,}÷XZq-ÈÅŠ*.e$ç**uŠ*ìX®ZÈu»ZiZ!™**ƒÅœāf)
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Ði$Òû™Šï÷Ôi**ÅtZlxZµZµ̀Zì÷TÅ,Zk [ISPA]Assualt

Spousal ñµ6,oƒ7Xïb”{iZãziZ6Æ̀xi**ÅZ˜bf[~
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qÝÅˆ?Zk<Ô¡~q~#ÔpZéÔ¢zg]ZzgÔÃZLy~ZKi0+ÏÆÑq-

ìZkÃ [tolerance] ^ÐVc*ƒÐ7gZ™**̀xIZXZk»**xf[~gzZŠZg~
Šg¦/gÔñÔ,¹Y@*ìX̧]',ŠZ“ZzgñÅÌ]Ð¬g~t�d$ZzgZkÆŠZ›gŠ*Ã

»¸Èª tolerance »$Š}gì÷X°Z"ZkZ˜b tolerance

ZLÎZËÃ',ŠZ“:™**ZKpZéÆaŠzuzVÅpZ÷]‚āØCÙZzgç~ÆIgu
F,+g¤VÃÌŒÛ!*y™ŠbìT6,f[~¿HYg;ìÔZkÆÎZZkZ˜b»Ãð
ŠzuZÈ7ÔWiZŠ~ÅgZ{~�_./ÔgztÔ§iÔ‡âyÔÑ<Ôzkc*gzZe$qbƒÏ

Æ�Zq-Ñiò�Û9ìZ#f[Zk6,¿™@* tolerance ZkÃ»™**¡Òiªî
EE

0WiZŠ~Zzg
ìÂøg}Zsò®+ë÷ātZLZßw6,¿7™g;ZzgãCŠ~£tÅÜszgi~

Å Russel, Diana E.H. ™g;ìXt̀Ãf[Æ�Ð°xzZ/»³ìX
Æ_.: Rape in Marriage. [Macmillan 1990] Â[

That rape in marriage was the most common yet most

neglected area of sexual violence.

License to : ÅÂ[ Kersti yllo Zzg David Finkelhor SÏe~
Å**ŠgZzgLL÷á‚gïóóÆ_.: Rape,[New York: Free Press, 1985]

10 to 14 percent of all married American women have been or

will be raped by their husbands.
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tÐ�d$ìāZ¤/f[ÆËy~Ãð(±»c*(±Åā#³ÐmZ2Zg
7™ñZzgi**»gi0+ÏÐ6,Ìz¤/m,™ñÂZyÃLLZ¯gïóóŒÛZgŠ}™‚§R,†Æ4Š™

7g} Šc*Y@*ìZzgZÏf[~Z#Zq-÷áŠ~”{�hZZq-Šzu}ÐZL¡~»2
™ä~¼̂zi™ñÂZk'wmÃf[i**»g~Æ�F,+̀xÆîg6,7™@*ìX

Z+—~ZzgZ+ä@*gõZK̈ãÅË�d$Æ{~7WðXZkÆ!*z�Šf[Ã**iì
ā@*gõ»ẐkÅ�d$6,Z!x5+k,ƒŠHìZzģ�d$Š*Å!*ÑÔ',F,ZzgZdF,+�d$
ìTf[Å\Å»t¬ÝìZÏf[~!*ëgŸq~ÐDÙZgzVúgÂVÆ‚B‘

zgzii**»g~ÐhZzgíìÔâV!*\3,÷ƒx~9Ygì÷Ô%ŠÆyZLhe6,
úg':”ág„÷Ôç~dWeÅDe$6,!*\Ã°Zª~ÔHYg;ì!*\Å
De$6,âVç~dWÆÜs7:lâ]Šg`™g„ìÔZq-y~MiZŠ~)zZ]

pz]**x6,Zq-¿ÆnJg[�Û&ÔŠ7VÅ± ÆFreedom & Equality 

¦ìZkqª~y»ZŠZg{ù‡ìg{Yì?Z#›ÔZOŠÔŒÛ!*ãÔŠg¦/gZzg,ZzggØÅ
gzZc*]!*¹:g÷ÔZ#m‡âãƒYñZzgËÌz‰ÜËÃZq-¯yÆfg)wZZzg{Æ

Ë~ÒeƒÂpsÆik,ZW,›ÔmZzgñŠ]aZ7ƒ$ËÔz;VgºI^™gT
÷f[~Zka{0+Zy¹ƒŠHXf[Åúg]ZL”VÃ�ÛZðà~LÞg„÷Ô

em,~Ë/Æfg)àV',!*ŠÅYg„÷Ô6ð̀ZāÔ6ðÏgzVÐÑÅVMŠò
huƒgì÷Ô].h+ØVÅ»g™Š{¡¬]ÆiCÙZkÆŠðNZkÅMßŠÏÐZg1V
‘‡]',!*Šƒg„÷XZ,ZK̈yÃ].h+Ô¬ÝÔ‡.ÞZzg4+Åg»qïŒÛZgŠbYq].h+{

c*‚—ZŠzZgÐ™**Ñou˜ªìX ìn†]ÖÏ†æá ìZkf?ZK̈y»ñZi:
#a-**yZzgŠv(,}#a»ìwåā[ZßwMÃ¹ƒD÷Ô®ZZy¬K

[ZßßVÅgzÝ~MÃ¹¸Z2Zzg¬KZÜª]%A$ÅY$Ë÷Ôp¬Æ].1C
¦g@*gõÅ=qÔeZgzyÆÃtZg»ÅJqZzgMíZ6íÆÃtZŸsÆË~

Æ�ÅZW,5+k,~Æf̂[~í»¦gZq-!*ëÔ½Zzg"»gZ [Relativity] Ÿs
**‡.ÞJw¦gŒÛZg0*c*āq,Zg»ZzgZŸsÆfg)MÐ(,f÷Ô®ZízÑ¼7Zg»

»í̂zÑÆpz|x$+mgLìTÚZzgD~Zg»Ye7z{DYæ"»gZzgÑª
ì®Zw•ZzgZg»Y„íZ/ŒÛZg0*ñXZŸsÆ�Æ²z`Æ!*)̄qzVÅZÝ

|¼7g„X
¬¬¬¬»»»»]]]]....1111CCCCÃÃÃÃtttt::::ZZZZWWWW,,,,ZZZZ]]]]zzzz}}}}òòòò::::

¬Æ�ÆˆÒÅZ‚k6,MÃ¹ZßßV»ŠúòÌ=ÅãCŠ6,gŠƒŠH
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Yè=ÂZg»Æfg)Úp5+k,ìXZkZßwÆ�¬»Ã›Zg»YÌgŠƒ**
ecātÌ¬Æiâä»såZ[iâ:MÐ(,|ŠHìÔ=Ãu`Ô£gÔe:ZzgãK
¯äÆ!*z�ŠZkp5+k,=ÐÃðîÔZ$+~Ô¬ZzgÇZßw7ïÑYYaèf‚
ZK̈ãZzg=ZK̈ãÚ$+wgì÷®ZCÙŠzg»sÜsZkŠzgÆasƒÇZ»sÔ°w
ÔZZyÔnÔÑZÄÔ�YZ»sízÑƒZK@*gõZzgZk@*gõ~úzð0*äzZà=

ÐìÐÔ®Z¬KZßwZÜª]âzgZñ@*gõ7ƒVÐÔ@*gõZzgz‰Ü$+s„t
ZßwÌ$+wYNÐCÙ¦/g}ƒñŠzg»shíZkŠzgÆ¦/gD„åÆa¦/g
YñÇÔ¬ÆZk¦g»].h+Zsò®+6,¹÷ZZW,7,ZìZy|Z]äZK@*c]
~((¬Æ].1C¦gÅß]ÒûèÏ,7Å÷Ôt|Z]Zk»xÆZI7

Ô²!i!*yÐzZ�ìZzg:„Q¹Ex ]ôŸùÚ³³³^�³³^ð]Ö³×#³³ä ÷ÔYVāZyÅZÒe$Ô
Zsð6,̂gqÝìpZkÁdÆ!*z�Š¬Æ¦gZ]ÃZ(g™DƒñZ,Vä»
t]Æo}Å[Ô„~ÔxZzgZsòÂôtÅìā—g-ZvmzÅƒÐMy~

Zka=pÑñZzgŒÛMy6,Óx’�z~»Z!xZkaƒŠHā=ZK̈ãg‚ª
ÆÇ~ZL¾wÃVˆXZ[ZK̈yÃLL9!*íóóÆË̂LL9ªCÙóó â[-vmzÅ

ÅØO¿Å¢zg]7g„X=Ô�ÛŠÔ@*gõÔiâ:ZzgçÑ{ZL²z`ÃV‰X@*gõ»^
Z!x5+k,ƒŠHXZK̈y&º)Å2w~ŠZ4ƒŠHX®Zt]»ŠgzZi{ÌÈ™Šc*ŠHXZk
ZŠZg}Å¢zg]„7g„®Zt]»ƒ̂XŠzu}sV~CÙ�ÛŠÃqÝ[¾wÆ
!*)̄Z[Ë¾wc*C¿Å¢zg]iâäÃ!*¹:g„XZ[CÙ¿™r#¾wì=Zk
£x6,MˆāCÙ�ÛŠÆZzgZK̈y=ÅgzÝ~pŠÓƒŠHÔ=ÅtgzÝ@*gõÆËZK̈yÃ

Zk§bqÝ:ƒð®ZZ[9Å¢zg]„7g„Z#J-ZK̈yÅ=&º)Ðøzx
ÅZ&bÆaLL9ªCÙóóÅ [Prophet of innerself] ¶ZkÆLL9!*íóó

¢zg]7,Cg„pZ[gzÝgÉðÔŠŒ~ÆaøgZ9!*í�!z‰Üøg}‚BìÔ
ª=Ôøg}a»°ìZÏ¦g»$©�î EG

0²z`tìā$+sƒñqÑ]ZzgiâäÆa
$+àƒðÑ<$+àƒðèQŠg»gìYèÇq¢»ZK̈yg‚ª$ó[åÆŠzgÐ4Zzg
ic*Š{=qìXÉ™s/V~tZK̈yg‚ª$ó[åZzgô/™ZxñÐÌZaÔ',F,ÃëÔ
‡.ÞZzg¬÷ÿÍf!*vþìYèZkÆŠ!*]Zzg_°]»ŠZ],{íZÅzyÐic*Š{zWì
®ZtD„ZÝ�ìXZkDÔZg»ÔZzg¤Æ!*)̄ˆ~MäzZÑCÙZK̈yÔiâ:Zzg=
ÓVÅ{xV4îg6,CnÇZzgZyÆÛ[T+Å&¢A»qïƒÇZk�Ðt
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MäzZÑZK̈y Ì¥xƒZāúg{YäzZÑiâ:Ñi˜ßƒÇt™}ÇÔMÒ{iââV~
™ZxZzgô/«JxÅ{xVZzg™VŠgc*Ä™}ÇYèÇ‚.ÆßvZkŠzg ÔZmCñ

].h+ÆZK̈yÐ²Z̧y»DÔŠ/ZzgZyÆZŠZg}ƒ²¸Yèz{@*gõÆZ’ZðŠzg
~aZƒ‰ZzgŠ!*]Æfg)[Zg»ÅÚÐøzxgìZk¦g@*gõÆË~í

ZÅzyÅ§s%Z‡**eƒYCZzgâèÅ§sßUÆCÙ¿ZzgZŠZxÅi',Š„dZzg
i'×ZØaZƒCZK‚—@*gõÐÑxMCZzgZKgzZc*]Ô@*g]MU*gZzg@*g]†]Ð
—Mä@ìTÆË~¬ÆwHCÃbÅ¤&zÂ}eƒCìÔÇq¢
Æ].h+e$IzV»Z˜¸ìÔZkZFÆË~�gztÀ©8ìz{tāf!�d$
MÃ¹Ô¬@Ô¬ZzgZ$+~CðìtÐhÉZ/ìX®ZZkÆ¯ñƒñZŠZg}ÔZk»

½™Š{DÔZkÅð™Š{�d$ZŠZggzZc*]íZÅzyÐÑi˜4÷®ZZk].h+@*gõÆ
_.Š*Ñ<ÃeJwŠc*YñXZy„¦gZ]»**xZsò].h+e$ÔâZ#î+MÔfšMÔ

ZsòâŠe$ÔZzgZÏZÒŠ»**xÇq¢~].h+e$IZsò®+äZ¿ŠgÄŠc*ZDwÆ
æt~ìÇ�Ûā»·:X Å ZÖp~tLLZ¿Šóó

ZknÆìÑ]!-Cå
G
EŠ+Å‚bZzg�ÐZŠðg~zZ/c*ÁZiÁ"C{

%úšMÃzZã™D÷Xt|Z]f[~GZzg].h+‚bÅ“Å@*gõZzgZkÆ
ÇÚøÐ**zZ�÷ÔZ¹tÌ¥x7åāÅ´ZixÅ#¿~’q-Z&bÆ
�ÛzrÆË~|áÅdwÃZçZ]Šg7ƒ‰Ô̧|ð-**ã‚bZzg
].h+‚b~£ŠxÆ!*)̄èIÇg{ÅwÎZD¶Ky0¶̂Ô3CÅŠzgÎä
i}Ãw•™DƒñŠ3Šc*å|áÆ�Z+ZKãCŠzVÃÍƒZCk™gìÔ̧

|á�Fœ-VJ-laÃŠgiÆ[ŠÑbÐ�Ûzr0*Cg„¶ZkÆ[ŠÑbZ[Zk»
ŠÃq™äÐ‡ÜÔ̧YèÒZK@*gõ�d$iâVzkV~̧gƒCìZkÐZz6,

7ZJ$ËÔpzkÅÒiâVzkVÐâzgZƒCìz{CÙŠzg»sƒCìÔ].h+‚b
|á6,‚t…Š*‚bÃ“Š}g„¶®Z6,zÁZixÆik,ZW,7\ÐÖgZ

[Book of Nataure]] 0*äZzg|áÅèIÇg{ÅãCŠ,häÆaÂ[¡
ÃŠgc*Ä™ä»ŠúòHŠHāÂ[¡]Ã7,"Æa [God] Æfg){Û¡]
»°7ZkÆa‚³DÅ¢zg]ìYè‚³D [Book of God] Â[ZÅ:ö X

ìCÙÃðCÙ(7V§jÐZÐqÝ™YìÔtËÑZzg [objective] czè
@s»ç7™@*ÉÜsZk!*]»x@{™@*ìāZâYZk»Ñ]~¾§bz�Š~

³³³³³³³³³³³³³³³³³³ 99996666 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ]]]]....hhhh++++‚‚‚‚bbbbZZZZzzzzggggèèèè<<<<ØØØØ::::ÇÇÇÇÚÚÚÚøøøø ³³³³³³³³³³³³³³³³³³



tDZkÐ How things happen in the world MC÷Ô¾§b»x™C÷
ÐâzgZìÔtD)Y—Zg [purpose] c7™@*āHƒ**ecZzgH7ÔtÑe$

Æ**xÐDÅŠ*~czsƒZZzgŠÙ Positivism ìt$©�î EG
0Ã Value Neutral

„ŠÙM0+SîÃÈ',tz!*ŠÅ§bZkÇÆ7g}dÃc*]6,YŠHÿtŠúòÌ¡
Gz£å|»ZkŠú}ÐŠzg»mÌ:åpZVgƒ,œ~~Zk6,ZZy‡ìå

ZkŠú}Å|MÐÆ,]~Mg„ìþXZVgƒ,œ~J-Óx(,}#a»ìw
e[Discovery of Truth] ¸åā‚³Š!*]x@Z‹DÆfg)ˆl|

ÃMÃ¹Ô)ZŠZg~ZzģW,t™1ŠHX Positivism ìX‚4¿Æ!*í~̃g
„Æik,ZW,‚³DÅMÃEZzgZÌdòV~ Naturalistic Zzg Positivistic

Zq-0|Æîg6,Jw™àˆekg^ÔZkiZÔÑ"2.ç GEEEÔ».$Ô¬Ô¢-B/õ
EEHZzgâg¾J-

‚³§T»gÃ.e$ZÌŠïÔ̧pZÞ,œ~ÆMDMD‚b»t¤/Šz½g!*¹
:g;DÙgwäZk¤/Šz½gÃ™s™ä~ãCŠ~™ŠZgZŠZHZkä‚³§T»gÿ‚4

¿þÅ¬Ke$Æ)dZzg)[ŠúzzVÃ-gzà‚bÆZq-xdZyÆîg6,
Æfg)Zkä‚³X~ā [Phenomnology] Š¬ÔZL,1c*]

 
The Crises of European Sciences and çZ]Åd¶K0+„ZKÂ[:

Transcendenta l  Phenomenology:  An In troduct ion  to

Phenomenological Philosophy,[Evanstn: Northwestern 

~ÅÔDÙgwÆZk@*g]¿ÅÍôM`ÌdòV University Press,1970.]

~‹ðŠîì�ZkäM`ÐZq-œ~¬¹å:
LLowZixZzg0*iWZixÿª‚bÔ‚³DÔ‚4¿Å¬Ke$Æ

Šú}þäÜs�Å¤/Šy7»KÉ‚bÅ¤/ŠyÌ»^Š~óóX
DÙgwÅÂ[äf!Ô-g8‚³DÅMÃEcz†Zzg%úšMÃÎZD¶Ky

¯Šc*ZzgZÐMÃ¹DÆOñZq-{m@*gõÕy�d$pÄ{miâVzkVÐZ½
The  Ques t ion  äzZáDÆîg6,Š¬ZkÆ÷á¤/Š;àvä6291Y~
Concerning Technology in Martin:  Heidegger's  Basic

Writings,[Ed.,David Farrell Krell,New York: Harper Collins 

É™‚bÆ!*g}~¹Ð6ÎZÑ]aZ™ŠbZzg Publications, 1970.]

ZyçZ]Å¶KyŠ„™Š~�ZŒ�k',ÎV~Zq-|0™‚tMñÔDÙgwZzg
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;àvÆZy_°]Æ!*)̄‚³DÅÑZzgzw”h+îg6,OW,ƒðÔZÞ,
œ~Ðá™M`J-f[ÆË(,}…ä‚bÆfg)ˆl|»Šúò7
HÉ¿/V~t¹YYìāZÞ,œ~Æf̂[ÆÓx…‚bÆfg)

Æscienticization ˆl|ÆŠú}ÐŠSnŠZgƒ‰Ô�,œ~ÆÓx#a
»{Ø™ŠêìX [freedom] i',Š„#³÷Zy»ìwìātMiZŠ~
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ŠzuZ!*[

‚bHì?
].h+e$ICNÐc*‚bŠZy?

‚bHìZzgH7?ZkÃKÔY+ZzgYiÆaøg}0*ke:Ô£gÔ
u`ÔZßwÔŠgÔãKÔ�Û‡yÔ',;yZzgöZy].h+e$IzVÆZ°gzìÑ]7É
f[Æz{‚bŠZV…Zzg#a÷�‚³ExÅÃ~ÔiZzgâẐÅŒ43™ö EGZ‚(]Ð
zZ�÷Ô‚bXÆDzŠ"ÔgzbZzg�d$z@*gõ»gzZVŠzZVzìXz{…Zzg
‚bŠZV‚bÆ!*g}~Hë÷ZÝqZy»ÒyìÔZ\kā!-Cå

G
EOŠ+ä‚b

ÅðI=%]̧xÆ‚t7Å÷YVāz{T‚bÐ%ú[z¦[Ô<b
zµz[Zzgêzbz>w÷ÔZk‚bÆÜsf[~ZÚ¼ÉŠc*ŠHìāZÐZk¿
i0+Ï~7,−e7X‚bL¬ÔîZzgÇD½7™Cz{Ëbz»Ìbz~DŠî

þR. P. Feynman ÿ ìXZkœ~»MíZ6íZzgâ.Þ6,Z,̂c*C‚bŠZVÃí}
~qì:

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. The principle of science, the definition, almost, is
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the following: 

The test of all knowledge is experiment. Experiment is the sole 

judge  of scientific" truth." But what is the source of

knowledge? Where do the laws that are to be tested come

from? Experiment, itself, helps to produce these laws, in the

sense that it gives us hints. But also needed is imagination to

create from these hints the great generalizations to guess

at the wonderful, simple, but very strange patterns beneath

them all, and then to experiment to check again whether we

have made the right guess. This imagining process is so

difficult that there is a division of labor in physics: there are 

theoretical physicists who imagine, deduce, and guess at new

laws, but do not experiment; and then there are experimental 

physicists who experiment, imagine, deduce, and guess. For

example, the mass of an object never seems to change: a

spinning top has the same weight as a still one. So a "law"

was invented: mass is constant, independent of speed. That

"law" is now found to be incorrect. Mass is found to increase

with velocity, but appreciable increases require velocities

near that of light. A true law is: if an object moves with a

speed of less than one hundred miles a second the mass is

constant to within one part in a million. In some such

approximate form this is a correct law. So in practice one

might think that the new law makes no significant

difference. Well, yes and no. For ordinary speeds we can

certainly forget it and use the simple constant-mass law as a

good approximation. But for high speeds we are wrong, and
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the higher the speed, the more wrong we are.

Finally, and most interesting, philosophically we are

completely 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.
1

 

bbbbzzzz~~~~DDDDŠŠŠŠîîîîìììì́́́́7777:::: ‚‚‚‚bbbb
‚bŠZy»Ñ]ÃZq-=c*zu]~7ŠNMhz{Zk&¢AÐ‡Ü

[whole] ÷Ôz{»Ñ]ÃZ”VÔ{âVÔZbZZzg•zV~!*.$™ŠÙ÷Ô®Zz{À
»DqÝ™äÅ&¢A„7gnpÔÃí}¸!*]Šzu}Z0+ZiÐHì:

If our small minds, for some convenience, divide this glass

of wine, this universe, into parts physics, biology,

geology, astronomy, psychology, and so on remember

that nature does not know it! So  let us put it all back

together, not forgetting ultimately what it is for. Let it give

us one more final pleasure: drink it and forget it all!
2

Zkbz~D6,Ô�ËZq-bzÆÌ.e$bz~:æENE»Zq©™@*ìÔZkÅãCŠ6,
ZK̈ã¡]Zzg»Ñ]ÃT+»Šúò™**Zq-½ŠúòìÔpŠÃí}Z‹Zs™@*ì:

In the cells of living systems there are many elaborate

chemical reactions, in which one compound is changed into

another and another. To give some impression of the 

enormous efforts that have gone into the study of

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Richard P. Feynman, Six Easy Pieces: Essentials of Physics Explained by Its Most 

Brilliant Teacher, USA: Helix Books,1995,pp.2-3. 

2. Ibid., p.67.                       
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biochemistry, summarizes our knowledge to date on just

one small part of the many series of reactions which occur in

cells, perhaps a percent or so of it.1

‚bÅ|Æ0Ãí}ÅP™{Â[ÆŠâpógä.e$Zë!*]èì�
].h+e$I®+ÅM@Å%Æa»°ì:

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.2

‚‚‚‚bbbb»»»»^̂̂̂GGGGzzzzŸŸŸŸ]]]]ZZZZzzzzggggZZZZ0000++++ZZZZiiiizzzzVVVV6666,,,,««««ìììì::::
ªkÔáyÔGzŸ]ZzgZ0+ZizVÆfg)‚b»^MÐ(,kìXÃð

�Quantum Electro Dynamics ‚bŠZV‚³}òÃîZzg¬t7™@*X
‚bÅŠ*~DÆ−gzZV»*ŠgzZi{ìXTÆ!*g}~ÀògZñ¸ìātÃt
‚bÆCÙZÔCÙÂÃÒy™äZzgZßwz̧Z2zä™äÅ)©à&¢Ag‚rìÔ

pZkÆ!*z�Š¹Ðç5]Zzg‚³Zñg~tgÉð™äÐ‡ÜgLìXZk
‡âyÅñ�ŠÏÆ!*z�Š¹ÐZñgZ0+Zi}ÔªkZzgáy6,ðKYD÷XË

~H¿ZzggáLO¿ƒg;ì [Nucleus] Æ%œ/ [Atom] ‚bŠZVÃt¥x7ā�CÙ
ZzgZkÅwH]H÷?

We have a new kind of particle to add to the

electron, the proton, and the neutron. That new particle is

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.52.                         2. Ibid.,p.ix.
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called a photon. The new view of the interaction of electrons

and protons that is electromagnetic theory, but with

everything quantum-mechanically correct, is called

Quantum Electrodynamics. This fundamental theory of the

interaction of light and matter, or electric field and charges,

is our greatest success so far in physics. In this one theory we

have the basic rules for all ordinary phenomena except for

gravitation and nuclear processes. For example, out of

Quantum Electrodynamics come all known electrical,

mechanical, and chemical laws: the laws for the collision of

billiard balls, the motions of wires in magnetic fields, the

specific heat of carbon monoxide, the color of neon signs, the

density of salt, and the reactions of hydrogen and oxygen to

make water are all consequences of this one law. All these

details can be worked out if the situation is simple enough

for us to make an approximation, which is almost never, but

often we can understand more or less what is happening. At

the present time no exceptions are found to the Quantum 

Electrodynamic laws outside the nucleus, and there we do

not know whether there is an exception because we simply 

do not know what is going on in the nucleus.1

‚bŠZyÓx‚³Ãc*]ÔŠ!*]Æˆ‡ì7™DÔ¹Ð‚³
äZ Yukawa Ãc*]ÔªkÔáyÔz].ZyZzgZ0+Zi}6,‡ìKYD÷6ā

Æ!*g}~7ÍðÅ¶�7g~ƒ̂X [particles] fgZ]
‚bŠ!*]zx@Z]Æfg)MÐ(,fìpMÐ(,"Æ!*z�Š‚b

tìÅ&¢A7gBb:
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p.37.

³³³³³³³³³³³³³³³³³³ 66667777 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



Whether it is right or wrong but we do know that it is a little

wrong or at least incomplete

tZÖpgZ¶ZkgÆ7ÔÉZkœ~ÆMíZ6íÆ÷ÔZyZÖpÅ,Ãí}Æ
ZÖp~7,Û:

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 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.1

What are the nuclei made of, and how are they held

together? It is found that the nuclei are held together by

enormous forces. When these are released, the energy

released is tremendous compared with chemical energy, in

the same ratio as the atomic bomb explosion is to a TNT

explosion, because, of course, the atomic bomb has to do

with changes inside the nucleus, while the explosion of TNT

has to do with the changes of the electrons on the outside of

the atoms. The question is, what are the forces which hold

the protons and neutrons together in the nucleus? Just as the

electrical interaction can be connected to a particle, a photon,

Yukawa suggested that the forces between 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.134.
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neutrons and protons also have a field of some kind, andthat

when this field jiggles it behaves like a particle. Thus there

could be some other particles in the world besides protons

and neutrons, and he was able to deduce the properties of

these particles from the already known characteristics of

nuclear forces. For example, he predicted they should have a

mass of two or three hundred times that of an electron; and

lo and behold, in cosmic rays there was discovered a particle

of the right mass! But it later turned out to be the wrong

particle. It was called A mmeson, or muon.1

However, a little while later, in 1947 or 1948, another

particle was found, the p-mneson, or pion, which satisfied

Yukawas criterion.. Besides the proton and the neutron,

then, in order to get nuclear forces we must add the pion.

Now, you say, "Oh great', with this theory we make

quantum nucleodynamics using the pions just like Yukawa

wanted to do, and see if it works, and everything will be 

explained." Bad luck! it turns out that the calculations that

are involved in this theory are so difficult that no one has

ever been able to figure out what the consequences of the

theory are, or to check it against experiment, and this has

been going on now for almost twenty years! 

So we are stuck with a theory, and we do not know

whether it is right or wrong, but we do know that it is a little

wrong, or at least incomplete. While we have been dawdling

around theoretically, trying to calculate the consequences of

this theory, the experimentalists have been discovering

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.38.
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 some things. For example, they had already discovered this

m-meson or muon, and we do not yet know where it fits.

Also, in cosmic rays, a large number of other "extra" particles

were found. It turns out that today we have approximately

thirty particles, and it is very difficult to understand the

relationships of all these particles, and what nature wants

them for, or what the connections are from one to another.

We do not today understand these various particles as

different aspects of the same thing, and the fact that we have

so many unconnected particles is a representation of the fact

that we have so much unconnected information without a

good theory. After the great successes of Quantum

Electrodynamics, there is a certain amount of knowledge of

nuclear physics which is rough knowledge, sort of half

experience and half theory, assuming a type of force

between protons and neutrons and seeing what will happen,

but not really understanding where the force comes from.

Aside from that, we have made very little progress.
1

Ãí}ÆtjZáZkaŠb‰÷ā].h+e$I|Z]Z’ZÐM`J-
ƒ‚bÐOW,÷Ô®Zoƒ¥xƒZāZkyZyÆL~‚bŠZyÆZ‹ZÃ]
‚bÅ6,-~2%ÉVÅ}.#Ö~7™ŠbYNXÃí}Ãyì?ZzgZk»
].h+‚b~H£xì?ZÐY+ÆaŠg`fs¬gs7,ÛāÃí}»ZÝ»g**)
Hì?

Initially, Feynman made a name for himself from his

work on the theory of subatomic particles, specifically the 

topic known as Quantum Electrodynamics or QED. In fact,

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid. p.39
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 the quantum theory began with this topic. In 1900, the

German physicist Max Planck proposed that light and other

electromagnetic radiation, which had hitherto been regarded

as waves, paradoxically behaved like tiny packets of energy,

or "quanta," when interacting with matter. These particular

quanta became known as photons. By the early 1930s the

architects of the new quantum mechanics had worked out a

mathematical scheme to describe the emission and

absorption of photons by electrically charged particles such

as electrons. Although this early formulation of QED

enjoyed some limited success, the theory was clearly flawed.

In many cases calculations gave inconsistent and even

infinite answers to well-posed physical questions. It was to

the problem of constructing a consistent theory of QED that

the young Feynman turned his attention in the late 1940s. 

To place QED on a sound basis it was necessary to

make the theory consistent not only with the principles of

quantum mechanics but with those of the special theory of

relativity too. These two theories come with their own

distinctive mathematical machinery, complicated systems of

equations that can indeed be combined and reconciled to

yield a satisfactory description of QED. Doing this was a

tough undertaking, requiring a high degree of mathematical

skill, and was the approach followed by Feynman's

contemporaries. Feynman himself, however, took a radically

different route so radical, in fact, that he was more or less

able to write down the answers straight away without using

any mathematics. 

To aid this extraordinary feat of intuition, Feynman
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invented a simple system of eponymous diagrams. Feynman

diagrams are a symbolic but powerfully heuristic way of

picturing what is going on when electrons, photons,  and

other particles interact with each other. These days Feynman

diagrams are a routine aid to calculation, but in the early

1950s they marked a startling departure from the traditional

way of doing theoretical physics. 

The particular problem of constructing a consistent theory of

quantum electrodynamics, although it was a milestone in

the development of physics, was just the start. It was to

define a distinctive Feynman style, a style destined to

produce a string of important results from a broad range of

topics in physical science. The Feynman style can best be

described as a mixture of reverence and disrespect for

received wisdom.
1

ŠzDÙZg‚wJ-ZgTZzg-**ã‚bÆF,Zæ{Ãbi}ziâVZzgkyÅw•
Ð0Ùz™gìÔ7g~Š*ÆdòVøwè<ØÔ‚bZzg�»Zk6,Z)q
g;Ôp»6,"5½ø

EGÔ3CZzgEHÆMDMDw•ZzgiâVzkVÐ0-**ã‚bz
�ÆÓxGzŸ]ßƒ‰ÔEHÆ̧Z2w•äŠzDÙZg‚wÅ@*gõ$+wŠ~Ôp
ÜsŠzÎ‚wˆMíZ6íÆÃtZŸsäEHÆ̧Z2ÃßU*"$HZkñ�Å

»ñ�7,Û: [Feynman] =ôÆaÃí}
Having described the idea of the electromagnetic field, and

that this field can carry waves, we soon learn that these

waves actually behave in a strange way which seems very

unwavelike. At higher frequencies they behave much more 

like particles. It is quantum mechanics, discovered just after

1920, which explains this strange behavior. In the years 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,pp. x - xi.
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before 1920, the picture of space as a threedimensional space,

and of time as a separate thing, was changed by Einstein,

first into a combination which we call space-time, and then

still  further into a curved space-time to represent

gravitation. So the "stage" is changed into space-time, and

gravitation is presumably a modification of space-time. Then

it was also found that the rules for the motions of particles

were incorrect. The mechanical rules of "inertia" and "forces"

are wrong - Newton's laws are wrong - in the world of

atoms. Instead, it was discovered that things on a small scale

behave nothing like things on a large scale. That is what

makes physics difficult and very interesting. It is hard

because the way things behave on a small scale is so

"unnatural"; we have no direct experience with it. Here

things behave like nothing we know of, so that it is

impossible to describe this behavior in any other than

analytic ways. It is difficult, and takes a lot of imagination.
1

Another most interesting change in the ideas and

philosophy of science brought by quantum mechanics is this

: it is not possible to predict exactly what will happen in any

circumstance.
2

:::: ‚‚‚‚bbbbÅÅÅÅcccczzzz††††»»»»ŠŠŠŠúúúúòòòò::::ZZZZqqqq----YYYY::::
‚³DÆ!*g}~Zq-Gz£tÌåāZkxx@ZCD»ZŠgZu�Š"Æfg)
qÝƒ@*ìZ4qÑ]ÔZò[ZzgÑZ_Æ‚BËÌ‚³Š"ÃŠ*½~CÙ(ÃðÌ
¿šÒp±Ôè<ØÔi!*yZzgg8-ŠCÙZYìZzgZkÐz„}òZ~.™Yì�Ë

Zk Feynman Šzu}‚bŠZVäZÏ§jÐËZzg',ZW~Z~.K¸Ôp
!*g}~ÌC@*ìā:
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

 1. Ibid.,p.33.                              2. Ibid.,pp.34-35.
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For example, it is possible to arrange an atom which is ready

to emit light, and we can measure when it has emitted light

by picking up a photon particle, which we shall describe

shortly. We cannot, however, predict when it is going to

emit the light or, with several atoms, which one is going to.

You may say that this is because there are some internal

"wheels" which we have not looked at closely enough. No,

there are no internal wheels; nature, as we understand it

today, behaves in such a way that it is fundamentally

impossible to make a precise prediction of exactly what will

happen in a given experiment. This is a horrible thing; in

fact, philosophers have said before that one of the

fundamental requisites of science is that whenever you set

up the same conditions, the same thing must happen. This is

simply not true, it is not a fundamental condition of science. 

The fact is that the same thing does not happen, that we can

find only an average, statistically, as to what happens.

Nevertheless, science has not completely collapsed.

Philosophers, incidentally, say a great deal about what is

absolutely necessary for science, and it is always, so far as

one can see, rather naive, and probably wrong. For example,

some philosopher or other said it is fundamental to the

scientific effort that if an experiment is performed in, say,

Stockholm, and then the same experiment is done in, say,

Quito, the same results must occur. That is quite false. It is

not necessary that science do that; it may be a fact of

experience, but it is not necessary. For example, if one of the

experiments is to look out at the sky and see the aurora

borealis in Stockholm, you do not see it in Quito; that is a
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different phenomenon.1

====ÅÅÅÅöööözzzzŠŠŠŠeeee$$$$ZZZZzzzzgggg********gggg‚‚‚‚ðððð::::»»»»....$$$$»»»»ZZZZ‹‹‹‹ZZZZssss::::
Critique of Pure Reason [New York: ».$äZKÂ[

Zzgƒ43š5é EGG]ÅuzŠzZã™Š~‰āözŠ=ÑözŠ ~= Dolphin Books, 1961]

»Ñ]ZzgâzgZñ=ZñgÃ70*$ËXËÚ»zgZñ=ƒ**ZzgÜs=ƒ**ŠzZ
Qñg÷X=»ŠZ],{¹VÐÑzqƒ@*ìZzg¹V»ƒ@*ì˜V=»ŠZ],{»ƒŠHZk
ŠZ],}Ð!*CÙÆZñg~=¬bŠgâ0+{Ô?0+{Zzg**»g{ìXŒVZKözŠe$»
Z‹Zs™äÆOñZ¤/=ZLŠZ],}Ð!*CÙÆZñgÃÜs=ŒÛZgŠ}ÂpŠt)

[gztƒÇX=AŠ*ÆÌÓxZñg6,qz~7ƒ$ËÂâˆZÅŒ43š5é EGGCZñg~ZkÅ
Š4Z0+Zi~**eÉõwìÔözŠ=ÆŠ!*]ZzgözŠx@Z]ÐZ~.™Š{}òÌ

6,Šg„ƒD÷X¬Zzg!*ÇŠg„7ƒDÔZÈi [partly correct] özŠeä
ƒMh÷XÎg`Zzge0+Ãœ-VÐ¤/Šl™@*ƒZŠN™Š* [probably true] Šg„

‚bDÙZg;‚wJ-…x@Z]Å¯6,tCCg„āÎg`Zzge0+¤/Šl™gì÷X
i}‚ÁìZkÃbÃ»6,"5½ø

EGäcnÎZw¯Šc*Xp].h+e$I!¨¾æ
EO+ƒ43š5é EGG]

Zzg‚bÆfg)âˆZÅŒ43š5é EGGCÎZÑ]Ãi™äÆZk»x~^zs÷Ô�ZyÐ
¬-g\~šŠƒ[åÔz{šŠ”{Ãc*]ÆWÐ‚bzZsx»ûy™äÅ
µ/È~~^zs÷ÔHÑ‚b»ñçqì?Sy|Z]Åt!*]Ì!*Çß

W¯CìÑ‚bÆŠZ],}Ð!*CÙÅqì Ãñçq [Self]Ñ ìā‚b
YèZÐŠ/Ç{~Y™7YYXÎ̄‚b~‚§ßYÑÆ!*g}~‰
Šú}¢zg™Cì1tÓxŠú}ZzgŠ!*][ZzgâŠ~u`Ðmgnp÷XZk»
gzq+MZzgâˆZÅŒ43š5é EGG]ÐÃðm7ìXz{‚b�i0+ÏÐZq-WŠ|•Zâa$Ë

»bz ìÀ»D7gBbX|ÆÌËözŠbz»¡bz~D„gBbìX|
ƒ@*z{¼ZzgƒY@*ìÔ}Îe* [not reality] ŠgZÝ|7 [part of reality]

#ÿÎe*³gZàþ¯D÷pZ¤/ [NaCl] W:~X÷Â [Cl] Zzg³g+ [Na]

Îe*Ã³g+ÐZµ™Šc*YñÂ³g+Zq-ç**uKì�h•;YìXp
Îe*Æ‚Bï™ZkKÅ|zâ:ÔZÆzâÎZzgªzË$+wYCìX

Zzg ~„HY@*ìÂz{ZKgzbÔ¤‰ÜÔ| [parts] ÃZbZ [whole] Z#Zq-À
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.35.
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ÅŠêìz{¼ZzgƒY@*ìXgzbÆ%âŠ}ÅÃðwzse$ [essence] �CÙ
7Xse$ËÚÅ=~ƒCìZzgZ#ZÐZbZ~Âh™Š¬YñÂZkÅ
se$tƒYCìÔ)q¢~].h+e$IfÆgzq+MÐ¬g~ëzò»:LÌ

ZÏß§i»gÅcz~ìXËbzÃZkÆÀÚøZzg=ÐZµ™ÆÔZkÅ|
ÃÃZ0+Zi™ÆZ#Zq-bz6,:òŠc*YñÇÂt¿:Üs)dÉgzq+MÐ¬g~
ÉZkÆo°ƒÇX
‚‚‚‚³³³³§§§§TTTTDDDDÐÐÐÐèèèè<<<<ØØØØÅÅÅÅÂÂÂÂ}}}}::::ZZZZqqqq----))))ddddggggzzzztttt::::

‚³§TDÐè<ØÅF,Šh+zÂ}»»x¢8)dgztìÔZ¤/ÃðD‚³
ãCŠzV6,U*"$:ƒnÂZk»Èt7ìāz{D7ìX].h+e$I›®+
Üs‚bÃDB÷Z#ā‚b[ExÅZq-bz~Ô)¬Ô~ZzgZkãòÆÎZ
¼7X

Theory of Subatomic Particles or QED Ãí}Tä
~IZÅš©ðGw»xHìT6,ZÐâ.Þ6,Z,̂ÌŠc* Quantum Electro Dynamics

~Üs‚bÃDKzZßVÃC@*ìā: Six Easy Pieces ŠHZKÂ[
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  i t ,  i t  j us t  me ans  th at  i t  i s  n ot  a  s c ie nce .
1

Zq-)›ÔZLÇ»ƒÐ(,Zƒ43š5é EGG]ŠZVZzgÃZ#-ê
EH

Z¼zeZ
#-)½ø
JE

»+Zzw»
‚bŠZV‚bÐ%ú[7ìÔz{ËqÆZëÔdÔZzgÇƒäÆaZk»
‚³ƒ**¢zg~7&Xpøg}].h+e$IZsò®+ZsxÆ£«~‚b
ÐZkŠgZ¦[z%ú[÷āz{‚³=ôÆ%ZsxÅd̈e7BÔQy»
ìwìāZ¤/Z(:HŠHÂâ�ZyZsxÃgŠ™Š,ÐXYèÇ].h+Æâ�Zy»f‚-Ô
ZÃŠ~ÔŠ!ÔxìÔTÆaZsxÆŠ*d£gZ]**»°ZzgÑ$þ

J
LZZ]7÷Xt

ÒyZk!*]»âiìāøg}tŠz„Çq¢Æf‚ÐÌ‡**zZ�÷Z¹tJ-
¥x7āZÃŠe$If‚Zk‡.Þ„7gLāz{ŸZzḡZ]ÅRÐZz6,QJnÔz{Zë
)b6,̈g™äZzgÎZwQVäÅ&¢A„ÅŠêìX
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.84. 
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‚‚‚‚bbbbÅÅÅÅiiii!!!!****yyyyggggcccc****èèèèÔÔÔÔ‚‚‚‚bbbb7777::::ÃÃÃÃíííí}}}}::::
gc*èÃ‚bŠZVow‚b7t™DYèZÐŠ"ÐU*"$7H

ÆZÖp~: Feynman YYX
Mathematics is not a science from our point of view in the

sense that it is not a natural science. The test of its validity is

not experiment.1 

gc*è‚bÅi!*yìpŠ"ÐâgzZìÔZ¤/gc*èÃ‚bÐïwŠc*
YñÂ‚b¾~ÔÍāÔZ0+SZzg6~ƒYñÔ‚b»Z®gåîg6,)‚bªgc*è
6,ìX].h+e$IzVÃtŠÄìā)q¢~‚bÆ%Zsxù^nÇ?‡.Þ̈g
!*]tìā‚bZLZÖgÔF,)ãZzg=ôÆaZq-Z,D6,«ì�‚bÅÃ~
)‚³ìXpHZkDÅZÌ‚bÐÁF,ì?ËZ,DÃ�‚bÆu`Æ
_.D:ƒc*‚bTÆ!*g}~¼CäÐ‡ÜƒZÐ)dZzg)Ç'pŠ)
dgztìX{mîg6,Zkz‰ÜZ#ā)q¢»Zq-(,Z‚bŠZVpŠtHìā›
‚b7ÂZk»Èt7ātyZ[qÔ',~Úc*ßìX
‚‚‚‚³³³³}}}}òòòò8888----....3333ïïïï

GGGG
GGGGGGGGzzzzDDDDÐÐÐÐ{{{{ààààƒƒƒƒDDDD÷÷÷÷::::
‚bâŠ~}òJ-g‚ð0*$Ëìpt}òÌ‡)¬z)îZzgÜs

Z0+Zi}ƒD÷XâŠ~}òZK̈yÅgzbzŸZzg»Ñ]6,$¨45é GG
GESZW,Z0+ZiƒD÷®ZZy»

Y,̂{¢8ÔZyÅº™**è<ØÅf&õ OŠZg~ìè<ØZK̈âVÅ[u¤/ñVZzgZkÆ
q&]âŠ~ZXŠZ]ª‚bZzg(ßY»**ŠZ:Y,̂{heÆOñZk»Ýx“WÅ
ÃÒ™}Âtç**ußg�wƒÏX}ŸagÎwÐZ#Ãð¬Ý»gzVÔ˜izVÔZzg].h+

QF,¹ÔQ¡¬]geµñÔZ*,Èz){Åi',Š„°p™@*ìZzgf[Ü
QF,¹ÅŠ¬N¬ÝZsxÆaâ‡ìXZkÆ¯g~ˆZv¬\Ðz{tŠ¬Ì™@*
ìāZ}ZvñÌÅ”]Zzgu]Ð�øg}kHƒVÅzzÐŠy/Šy(,|g„ì…
ôpgÄÂZ¹z{Šz„Š!*'™@*ìÔz{tÈwY@*ìāñÌÅ”]»ZÝm].h+§i
i0+ÏÔ»Ñ]ÆZ¡wÔh»Ñ]Æ�ÔHz‚]ÅpÄÔZuZs6,FFuÔ

[Green House ÅÚaZzZgÔ¤/+;îkµ4n.ç
Y

GEE [Co2] »g0eZðM‚à
»ÚZyZ`�ŠvuVÐic*Š{ç**u™ìX [Methane] ÔZzg

$4-Ÿè GG
E Gases]

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.47.
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WgS-ZzgZ†g\~¦ƒäzZàtÓxç**u’Z[z;V',s×ZÆ!*)̄{g`ƒ™
c~÷áïƒg„÷Zzg‰.ÞzZg/~i',Š„ZŸ†™g„÷XZkZŸ±»:LÌ
f[Å"¾Ô}.ZŠÔZzgh¡]Æ**x6,D+@¡]Æ¿6,FFQF,¹ìXZkÆ
Ë~WgS-ZzgZ†g\~œ-VÐ¨ƒð',sÅDÙZgzVÅ

(<4è
GXG£IX́íÅ

,°œh»ƒIZzgâjwZzgñÌ~Ze7-)©àÔ"Z0+Zi{Ôç**up´VÀ
Š*Ã'×h+!~Ð abrupt and irreversible climate shifts ág„÷X

ÐzZhZ‚bŠZâV6,Œ> UN áYgì÷X  n„ÆŠ;äÅ§s
þÅg7g^ Intergovernmental Panal on Climate Changeÿ IPCC

Æ_.:
PARIS, June 18: The world faces a growing risk of "abrupt

and irreversible climatic shifts" as fallout from global

warming hits faster than expected, according to research by

scientists released on 20 June 2009. Global surface and ocean

temperatures, sea levels, extreme climate events, and the

retreat of Arctic sea ice had all significantly picked up more

pace than experts predicted. Only a couple of years ago 

report said‰
The stark warning comes less than six months before

an international conference aiming to seal a treaty to save

the planet from the worst ravages of global warming. A 36

page document summarised more than 1400 studies

presented at a climate conference in March in Copenhagen,

where a United Nations meeting will be held in December to

hammer out a successor to the Kyoto Protocol that expires in

2012. The report said greenhouse gas emissions and other

climate indicators are at or near the upper boundaries

forecast by the UN Intergovernmental Panel on Climate

Change (IPCC), whose 2007 report has been the scientific

benchmark for the troubled UN talks. 
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There is also new evidence that the planet itself has

begun to contribute to global warming through fallout from

human activity. Huge stores of gases such as methane an

even more powerful green house gas than carbon dioxide, 

trapped for millennia in the Arctic permafrost may be

starting to leak into the atmosphere, speeding up the

warming process.1

Zkp+un„Ãgz1ZzgŠ*ÃZkÐXäÆOñF,¹c*Ç~Zzggzkz
Z%MZkê~—z‚b6,ŒÆµ"¯gì÷tÎd%āZ#tŠ*„30
YñÏÂZyz‚bÃqÝ™ÆtZ̧ZxH™ÃÏ?

Å22�y9002YÅg7g^ÐZ0+Zi{ Alister Doyle ZàÆ Reuters

ÆâÎZzggzkZ%MÆŠgxyZkêÆz‚bÔfgZù Arctic Nations ƒ@*ìā
~’  Antartica Zzg Artic ƒ_ì [Cold War] Zzgf{],6,ŒÆauŠkB

%Æf{],ÅŠgc*ÄZzg6d~gZ2VÅˆl~{ñluŠkBgCgC’g„ì
90~Arctic 0502J-ñ�Š{‰.ÞzZg/Æ!*)̄t7gZ¸',sÐ{àƒYñÇX

teZ°%ôpì�Š*Å&‚wÅ¢zgc*]Æa»°ìZkg7g^ÆZÏÃ]
Š*ÃZq-6âj1CdZyÐMÇ{™D÷PZë{Šg`fs÷:

ARCTIC nations are promising to avoid new "Cold War"

scrambles linked to climate change, but military activity is

stirring in a polar region where a thaw may allow oil and

gas exploration or new shipping routes.

The six nations around the Arctic Ocean are promising to

cooperate on challenges such as overseeing possible new

fishing grounds or shipping routes in an area that has been

too remote, cold and dark to be of interest throughout

recorded history. But global warming is spurring long

irrelevant disputes, such as a Russian Danish stand off over 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. AFP DAWN 19, June 2009.
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who owns the sea bed under the controls the Northwest

passage that the United States calls an international water

way. It will be a new ocean in a critical strategic area said

Lee. Willett, head of the Marine studies Programme at the

Royal United Services Institute for Defence and Security

Studies in London.

Many leading climate experts now say the Arctic

Ocean could be ice-free by 2050 in summer, perhaps even

earlier, after ice shrank to a record low in September 2007

amid a warming blamed by the UN Climate Panel on

human burning of fossil fuels.Previous forecasts had been

that it would be ice-free in summers towards the end of the

century. Among signs of military concern, a Kremlin

document on security in mid May said Russia may face wars

on its borders in the near future because of control over

energy resources- from the Middle East to the Arctic. Russia,

which is reasserting itself after the collapse of the Soviet

Union, sent a nuclear submarine in 2008 across the Arctic

under the ice to the Pacific. Canada runs a military exercise,

Nanook, every year to reinforce sovereignty over its

northern territories. Russia faces five NATO members- the

United States, Canada, Norway, Iceland and Denmark via

Greenland - in the Arctic. In February, candadian Prime

Minister Stephen Harper criticised Russia's "increasingly

aggressive" actions after a bomber flew close to Canada

before a visit by US President Barack Obama. And last year

Norway's government decided to buy 48 Lockheed Martin

F-35 jets at a cost of 18 billion crowns ($2.81 billion), rating

them better than rival Swedish Saab's Gripen at tasks such as

surveillance of the vast Arctic north. The US Geological

³³³³³³³³³³³³³³³³³³ 99998888 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



Survey estimated last year that the Arctic holds 90 billion

barrels of undiscovered oil- enough to supply current world

demand for three years.And Artic shipping routes could be

short-cuts Atlantic Oceans in summer even though

uncertainties over factors such as ice bergs, insurance costs

or a need for hardened hulls are likely to put off many

companies. "The Arctic area would be of interest in 50 or 100

years- not now", said Lars Kullerud, President of the

University of the Arctic. "It's hype to talk of a Cold War."1

Zv¬\Ð].h+QF,¹ZzgZ*,ÈÔ»gzVÔñ!*b¯yÔÃZkF,¹Æ¡~
ZzgÇbCÙzßZixZzgxZ]™™Ô™äzZÑ�M`À�ÛóÃ¢zgc*]i0+Ï~ŠZ4&

CFC ìÔŠ¬â_ƒñtYVÈwY@*ìāgeµñZzgZ*,ÈÆfg)c~
[Ozone] ÅŠzÎ‚wJ-ÚÌzZàWßŠÏäZzizy [Chloroflurocarbons]

ÅZkØÃÂhŠc*ì�7g~Š*ÃÎg`Åç**u”]zu]ÐXC¶XŠzœ-VJ-
P°œZ÷ßÍVäZ*,ÈÐ¡¦QuÆ'×}ZVñZzg7g~Š*ÅZÒe$Ã

 ç**u¤/xñÈVÆ4Š™Šc*X:Üs¾d$ßvÉZ[pŠtZ÷ZÌZkç**u¤/òÐ
6,.y÷X',s£g„ì0*ãÅR—ƒg„ìÔZkœ~ÆÛJ-DÙZgzVàez[
YNÐÔ0*ãÅºaZƒÏZzgŠ~¬KkB0*ãÆ”wÆa±~YñÏXz{t
ÈwY@*ìāâjw~”h+¤/òÆZëZò[~].h+ØVÔZyÆÃåiCÙY
âŠzVÔ¬KlVÔlV~f[ÅY+$ÐZEwKYäzZáç**uF,+@*•g
âŠzV»HZW,÷áïìXz{f[Ãn{™äÆa¬ÝZsxÃ�CÙ~&¢AqÝ™äÅ

G l o b a l Š¬NÌ™@*ìXÐ!*]ìāZK̈y¡]ŠÔZK[u¤/òÐ
aZ™}Zzg}.ZÐZku]¤/òZzgñÌÅp~ÅŠ¬™}Âz{Zq-)[Ô Warming

)dÔ)Š´u¤/ò~**ŠZ·îg6,ẑs¿ìXøg}ZÒ].h+e$IŠ¬™D
ƒñZyÓx›ëÐœÃ™D÷Yèz{qzVÅZÝ|Ð**zZ�÷z{‚b
ÅZXŠZ]ÆZkªCÙZzgZkÆ¬gè¯ZZ+6,�gƒ`÷X

[pe rso na l ZkÇ»Z˜tìāCÙ�ÛŠZKZÐZŠ~¯]ZzgfZC¼A
~ [collective hell] ÅyzúzðÆaZkŠ*ÃZ½¦3  paradise]

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Reuters, 22 June 2009, Dawn 23 June 2009.
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ps™g;ìX1œªÔWgZxÔHz‚]Ô'×zVÔZzg¯]ÐŠSnŠZgƒäÆa»g
7Ôp}.ZÐeLìāz{ZkÅ)¡~u¤/ñVÆ$ZW,Z]ÐpŠZÐÔZK̈+MÃ

ZzgZk»Ñ]Ãôp™Š}XtŠ¬ÔtWgizÔtÕÔtZyÔtZiZzgtpZéZÏnÅpZéì
Z#Zq-êxäZLâV!*\ÃOŠ¶Æ™̂°ZªÐZk¯6,g3ÅZhÅāz{dì

Zzg‡ây~dÅwZ~fÅÔñ�ŠìXH°ZªZ,@êxÃZk‡âãñ”°Æ
�Ãðg¬e$Š}$Ëì?TäZkãCŠÃZL;ðVÐ|:™Šc*TÅZ‚k6,z{

g3ÅZi™g;ìXt̀ÃZzg§i§]ŠgZÝZkZßwÅ?Ï™@*ìTÆ�ZI¬Ý
i0+Ï�ÛúyÅeT÷pWy]|]ñ\öWPÅX
CCCCÙÙÙÙ™™™™ZZZZLLLLuuuu`̀̀̀DDDD„„„„~~~~ëëëëwwww¥¥¥¥xxxxƒƒƒƒ@@@@****ìììì::::

CÙD»ZCu`ÔZKâẐÅŒ43š5é EGG]ÔZZ*]ZzgÏƒCìZzgZÏŠZ],}~z{
DZC™U*"$™YìXZkŠZ],}Ð!*CÙz{™ZC�ZiÅŠêìXÜsZmCÆ0*k
czèDƒ@*ìXZ(D�WÃ¹ZzgiâVzkyÐâzgZƒ@*ìXtZ(DìTÅ¤&CÙ
Ç»ZK̈yZLf‚Ô=Ô»ÔŠ"Ô_.!*]ZzgZˆ‚]Æ‚B™YìXÆªz{
pZ÷]ÑÅÝòÐ¼Šk,Æae{ƒYñXZ#W\ZgTÔEHc*WíZ6íÆ
u`~9}ƒVÐÂCÙu`ÆZLŠ¬z~ÔZLGzŸ]ÔZL)bÔZKZZ*]
ƒVÏZzgZkygÆZ0+g„tŠú}W\Ã™Ð½7gÃWNÐXZyExÐaZƒä
zZá)bÔÎZÑ]Ô)]ÌZ4ExÐ0ŠZ],zVÆZ0+giƒVÐXZkaZq-

u`DÆZßwÃá™Šzu}u`DÆZi7KYMh:ÎZÑ]Æ�Z!*]
ŠbYMhZzg:„™VŠg„ÅY$Ë÷Z¤/M\t§T»gZ(g™,ÐÂZkÆË

~ç**udZyaZƒVÐSîè<ØZzg‚b~rÅ)¤{Ã@VÆË~
vyè<ØÃãÇ6āXw•i}Å@*gõÐ¥xƒ@*ìāZk‚³Ãbä
|áÅãCŠzVÃh™gÄŠc*ZzgM`J-|áZLczV6,Šz!*g{9~:ƒmÔ|á

Zzg-**ã‚bÅrä|áÃ�~Z@*gŠc*Zzg].h+e$I�,œ~~Š*Ã‚b
Zzgè<ØÅr»šŠ”{§iCgì÷TÐzZãƒY@*ìāt|Z]@*gõèè<Ø
Zzg@*g

+
÷

GE
L‚bÐ/p!zZ�7X
èèèè<<<<ØØØØZZZZzzzzgggg‚‚‚‚bbbbŠŠŠŠzzzzZZZZuuuu`̀̀̀DDDD::::

è<ØZzg‚bŠzZDZzgŠzZŠZ],}÷Zq-Z¿ZzgZq-u`ÆŠÑb
ÐŠzu~Z¿Šzu}u`Æ)bi™ä»gztè<ØÔ,Zzg‚bÅŠ*~)d
gztìXEHÅƒ43š5é EGG]ÆZWíZ6íÅƒ43š5é EGG]Ði7ƒMhXZÏ§bZsò

u`D~aZƒäzZáÎZÑ]Æ�Z!*]ZsòÏZzgZk»™Š}ÇXZ¤/Zk™
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ZzgÏÆzZg_Zã$zg÷āZyÎZÑ]Z‹ZŸ]Ô2]ZzgZDÑ]»�Z[7Š}
þÎZD¶Ky0YNÐÔZ#Zsòu` hard coreÿ MhÂZku`DÆÿâ~.Dþ

~ZàzZáÎZwÔZ‹ZnÔµZzg“u»�Z[W\Æu`D~x7z{ËŠzu}
u`DÐÑc*Yg;ìÂ',F,~Ô̄EZzgÑW\Å7Šzu}u`DÅƒÏXZ¤/ZsxÃ
¤‰Üzg¯äZzgŠú‹Š+ÆaZmCYÆ§jÃF,u™Æ‚bÃZEwHYñÂZk
~t¢÷zsƒ@*ìāZmC»§iÁZiÁ)q¢~)ñW,ì®ZZkÆË~¯EZzg
',F,~‚bÅU*"$ƒCìŠ+Å7ÔXtìā{ŠÑbZÏz‰Ü‡.ÞJwƒD÷Z#
ZyŠÑbÆ7™äzZáÅZÜ¹¤Zzggzq+M™ÑCƒÔZyÅi0+Ï»gc}.Z%œ/ƒÔz{
§]Š*Æ¤̈:ƒVÉ¤̈My]ƒVÔaèŠ*~CÙ�ÛŠŠ*eLìZzgŠ*ÅÔÔ
MgizÔpZéË:ËR6,g‚rìpZ#ËZ,¿ÃŠ8ì�ZyŠ@My]ZzgZyŠA
}.Z6,ZZyÑ™QkŠ*ÅÔ~SkŠ*Ã‡.ÞF,ß7&ÂtiŠ?„~Ã~Zzg{Š?
Æ�:ê
E
XL[Ãe¯ŠîìXZq-¿¤̈My]ƒpŠ*~ÌZk§bçƒT§b

ZIŠ*ÂtgztßÍVÃ:[îg6,OW,™@*ì:{îg6,ÔZ#ZIŠ*tŠÙ÷āMy]Zzg¼A
Å§sšäzZáÓkŠ²Ôâ÷áYZvÔpŠZyÐic*Š{Š*ŠZgÔ¤̈§]Š*ÔŠ*ÅÂ̄V
~ç÷ÂZy»f‚Ô=Ô»Zzgƒ43š3ï EGGGèIŠúzVÃJw7™CXfZmCYÆzZg_÷
®ZZy»™ŠZgÌZmCÅ§bƒ**ecZ¤/t™ŠZgZkŠgZ»7ƒÇÂŠ#èGELZsx=Ô‚b

»§iDÔ [religion] Zzg�Æfg)Ìf‚ZK̈yÆaL‡.ÞJw7ƒÇXè<Ø
»§iâẐÅŒ43š5é EGG]Ô [Religion of Science] ¢ÔZZyÔ’)ÿL™ÔìXè4ï XEL‚b

Z0+Zi}ÔGzŸ]ÔŠ!*]Zzgx@Z]÷X�CÙ6Š"ZzgÃbÆ‚B$+sgT
»§i=Å',F,~—ÅgfZzg [Religion of Philosophy] ÷Xè4ï XEL,

ùÐÑzqƒ@*ìZzgZÏ6,»ƒ@*ìÐVèZ<ØÆZßwZµZµ÷X
ZZZZqqqq----uuuu`̀̀̀ÐÐÐÐŠŠŠŠzzzzuuuu}}}}~~~~ÃÃÃÃZZZZqqqq----èèèè<<<<ØØØØÐÐÐÐŠŠŠŠzzzzuuuuZZZZèèèè<<<<ØØØØJJJJwwww™™™™ääääÅÅÅÅ§§§§bbbbìììì::::ÃÃÃÃ‚‚‚‚ : ‚‚‚‚bbbb

T§bZq-è<ØÅÏÆfg)Šzu}è<ØÆ)b»iˆl7H
YY!*ÇZÏ§b‚bÆZq-u`ÐŠzu}u`~Wæ¡zZ§ÔqŠXÔöÓ7̃

ÆZÖp~‚bÆZq-u`ÐŠzu}u`~WäÅÃð [T.S Kuhn] ìXÃ‚
[Š?7Š~Y$ËXŠzu}/V~tp~zp!*ÇZÏ§bìT§bÃð¿Zq-

1111CCCC è<Øgh™Šzu}è<ØÃZ(g™}X
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Thomas Kuhn, The Structure of Scientific Revolutions, Chicago: Chicago

University Press,1970,pp.154, 200.
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ÌìÔZkÆ',@á»Il Relativist ì1z{ Structuralist Ã‚
~ƒ@*ìÔÃ‚Æ$©�î EG

0ÃÐZ·t7™@* Objectivist �Z7š̈ìpZk»Ñg
ZkÆìw~Zq-u`ÐŠzu}u`~ÃÅ[ãCŠ,ƒCìÔz{=ÃczèD
Æ”w»fg=&ìZkÆìw~�‚³u`Dic*Š{Zi™äÆ‡.ÞƒÇz„
u`D»x[gìÇXZzgßvZÏãCŠ6,Zq-u`ÃF,u™ÆŠzu}~−YD÷X

‘W™DgT÷Ô�eJ‘ [scientific structure] ZkÆìw~‚³eJ‘
[De ƒD÷z{ZÒ)bi™Šï÷�eJ‘i0+ÏÐøzx [generate] i0+{

ƒD÷ZyÆ$ó~.DoåMy»gOW,ƒYD÷Zzgz‰Ü¦/gäÆ‚B generate]

‚Bt‚³eJ‘)bÆi~)ñW,ƒYD÷Ô‚³eJvVÆ“W™äÅ
[Dynamics of Generation & Degeneration of Scienctific wH]

Æ�ßv‚bÆZq-u`ÃF,u™ÆŠzuZZ(g™fe÷Ôp Structures]

‚bŠZâVÅ¹(,~ZÒe$�‚bZzg=ÃZq-czèzMÃ¹D7Šá»Il
Æ$©�î EG

0ÃÐZ·t7™CXf[ÆÓx(,}#a‚bÅMÃEZzgcz†

Æ‡b7÷z{ZÐZq-{m [Objectivity & Universality of Science]

@*gõ�d$ÔpÄÔÒZzgqÑ]ÅaZzZgB÷X
‚‚‚‚³³³³ŠŠŠŠúúúú}}}}»»»»ññññZZZZiiii::::))))‚‚‚‚³³³³ŠŠŠŠúúúú}}}}ÐÐÐÐ™™™™********eeee7777::::9999ZZZZŠŠŠŠ::::

Zq-Zë!*]™@*ì�fZ™**&™r#ÅÃÐG [P.K. Feyerabend]

»ñZi:z£Ë̈) [scientific claim] 7¦/g~Ôz{HìāËÌ‚³Šú}
Idea of Ð7HYYXZ,¿Ãz{ [non scientific claim] ‚³Šú}

HìXªZq-u`D~ZVñ‰)b»iŠzu} Incommensurable
1111CCCC u`DÆ§hV~ˆl7HYYX

ÜÜÜÜssss‚‚‚‚bbbbÃÃÃÃDDDD''''ŠŠŠŠZZZZøøøøqqqq~~~~7777::::9999ZZZZŠŠŠŠ::::
ÃZ**g¾‰„»F,)yŒY@*ìÔz{: [Feyerabend] 9ZŠ

Ðmg‚rìÔz{tÎZwZV@*ìāŠz [Postmodern Philosophy] ].h+e$�
qzVÆâÎñZiäZzg».ÞÆa¢zg~ìāZyZâÅãCŠzV~_“0*ð
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M. Ray [ed.],Distinction Between Crank & Responsible Man Realism and

Instrumentalism Comments on the Logic of Factual Support in the Critical

Approach to Science and Philosophy,  NY: Free Press, 1964, p.305.
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YñÔZ¤/ZyqzVÅãCŠ,ZƒVÂZy»».Þ7ƒYŠzu}/V~ZyZâc*
Grand narvatives c*Meta Ethical Narrative Ãc*]c*eJvVÆ

7VƒVÂZâÆÃc*]z){»».ÞeìÔ}ZK̈yÃZ¤/‚r¡MgÌÆîg
‰„~Y™YñÂte7YVā Dualistic Zzg Physicilist 6,».ÞÆa

B÷Zzg [Physical] ÆâÎmÃA [Effect] ZzgZW, [Cause] ‚Û$¹Òiï GH:L
ZK̈yÃf‚zŸ»ù·B÷Ô�Zq-Šzu}ÃOW,™D÷®ZZyŠzâV Dualistic

Zµ÷®ZZyŠzZoå~ZK̈yÆ¦gZ]» Grand Narvatives kA$„Æ
»©_·e7XZÏ§bè<ØZzgYŠz»‚bÐñZi:z».ÞŠg„79ZŠÆ
ìw~M`ÅŠ*~‚bCÙgc*„»ZëF,+ñçq0ŠHì®ZŠ*½~‚bÅ"
C{ZzggziZ‚ÛzVgc*4u6,4Æ!*)̄ZkÅ‘zgziF,¹Ãcz†ÆŠZ],}~Ï»
e:™1ŠHìÔ�q‚4§jÐZLDZzgŠ?»ZÖg:™}ZÐßvu}ÐD
„7â…ZzgZ¤/Dâyfe÷ÂZÐ‡.ÞŠg7â…ÔZk)dÔq-g/Zzg)ëw
gzbÆ!*)̄Š*p+uF,+d7+MÅY+$(,|g„ìTÆË~z{œMYñ
ÇZ#Š*~|ÃT+»ÃðŠzuZ�Šw§i!*¹:gìÇÜs‚³fg$œî G0D„

|ÅTyZzgÙ|#Zzg¦g»zZu§i0YñÇÔ²|~‚³D|Ã
T+»zZu§i†ê7ìZk~!z‰ÜZky˜[zF,Šh+ñ�ŠìX9Z&45å EEGH»ìw
ìā|ÃY+ÆæÌd§j÷ZyƒÃi0+{gxec:āÜs‚³fg$œî G0
DÃF,ßŠ}™ÓxfgZùDÃšŠHYñÔYèZkgzb»ÜsZq-„ÈƒÇā

ÃTy‰÷²| [Truth] ‚bÃDâ+zZáZk!*]»Šú~™Š,āz{s
Ãdîg6,:Y**YY:U*"$HYYXZ#sZzg|U*"$ [Truth] Zzgs [Reality]

7ƒMhÂZq-„nÆDc*¦gc*sÆÃbÃŠ*6,ƒU™™**)dgztìÔZk
gzbÔƒZzgºÆË~ZK̈yÅMiZŠ~ZzgpŠUg~OW,ƒÏŠ*~ñ�Š1JãÔàq

»{ØƒYñÇX [Diversity] Zzggógā
ŠŠŠŠzzzzZZZZooooååååÃÃÃÃ5555™™™™}}}}òòòòZZZZ~~~~....™™™™********))))‚‚‚‚³³³³ggggzzzzttttìììì::::

9Z&45å EEGHÆCñ‰‚³§jÆ_.‚³ÚøÅgzÝ~ŒÛWãWc*]»
‚³î]z}òÐ».Þc*‚³î]»ŒÛWãWc*]Ð».ÞÔŒÛWy»‚bÅgzÝ
~Y,̂{c*‚b»ŒÛWyÅgzÝ~Y,̂{pŠ‚bÅÃ~Zq-)dÔ)[Zzg)x
gztìXYèŠzâVZ‡@ÅâẐÅŒ43š5é EGG]ÔZyÃKÅÏÔ}òZ~.™äÆ§jZzg
oå!*ÇZ÷XaèCÙŠúòZKÏÅãCŠ6,ÜsZzgÜsZLu`D„~6,3
YYìXEHZzgMíZ6íÅ‚Û¾/ªCÙ‚Û¾ìpŠzâVÆZßwÔu`Ô,Zzg
âẐÅŒ43š5é EGG]Z÷EHÆZßßVÅgzÝ~MíZ6íÅ‚Û¾»_·!*ë_·ƒÇ

³³³³³³³³³³³³³³³³³³ 44449999 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



ƒñ³ÔZw³Ô-**ã¥ÆZßwZµ÷Zy»ÃgâÃ\ZzgâẐÅŒ43š5é EGG]ÌZµìÔ
Zy»_·ZyÆZLu`D~ƒYìÐVÃi$Òû7HYYt{µ)‚³gzt
ƒÇXZÏaZw~§i´`ÐÃð%!ZK̀Zk™ZñÂ¿̀ZkÐ¬ZkÆ
ŠzgZyZzgZ!xÆˆz{ƒñ³c*ÕÅŠzZZEw7™YZ¤/Z(HYñÂZkÅYy
ÆZˆs»f)ŠZgz{pŠƒÇXÃðZwóuXW\ÃŠzu}ÃgâÃ\ÅZŠzc*]ZEw™ä
ÅZYi]7Š}ÇXZ#W\Zw³§T´`Z(g™D÷ÂW\ÃZÏ§jÅ
ZŠzc*]ZEw™**ƒVÏX0*Îy~̀Zs#»ÿZz6;g^ù~þÆŠzgZyFZñZ]

ÜsZÏ!*)̄zZµƒNā%!»pyW6,cÆ7̂gueÉcg;Xpy_Å
&¢A%!ÆŸ~YV®Šƒð?ï6,¥xƒZā%!py‹™äÆa
ƒñ~ZŠzc*]ZEw™DZ̧zgZÏŠzgZyW6,c™Z1ŠHX®Z**&™r#è<ØZzg
‚bÆZZzg„Šu`ÐZy»»©_·7™Mht)dgztìX

|Z{ëZvìÔgÎwZv-ZvmzÅÔZvÆ9÷ÔŠ*~DÙZgzV
9WñÔ9zVÆzZu]ZyÅ].z4ÔZZ*]ÔZNŠZ]ÔZqwÔ÷zíÔ±Z[GÔ
¼AzŠzicÔ�ÛºÔC‚]Ô_.!*]Ð0ŒÛWyÅDÙZgzVWc*]Å=ôz¤&‚³
u`~e„7�Z(&ìz{c*Â‚bÐ**zZ�ìc*ŒÛWyÐzZ�7XÃð
‚bŠZVgÎwåÆŠúòg‚ªÃL‚³u`t7™}ÇXYèz{‚³u`D
~U*"$„7HYYXªg‚ª–[åäTfg)Ðzk»DqÝHZÏfg)Zzg

ZÏ§jÐÃðŠzuZ¿zk»:Š/™YìZzg:DqÝ™YXtŠ/CÙ(CÙ¿Æ
ae„7ìXZkŠ"ZzgD~˜[»ZkyÌñ�Š7ìXZkÅF,Šh+Ì7Å
Y$ËXZkÃ‚³Š/Ç{~Wiâc*7YYXtDÜÐqÝƒZì®Z‚bZkDÃD

çnŒÛZgŠ}™ZÐ‚³DÅŠ*Ð [Subjective] „t7™Cz{ZÐZq-ñç¦
{g`™ŠîìX
‚‚‚‚bbbbÅÅÅÅ||||::::ÃÃÃÃMMMM}}}}ÅÅÅÅiiii!!!!****ãããã::::

‚bHì?ZzgZkÅ|zâ:Hì?fs~ZkÐ0Zkœ~Æ
ÅÂ[ Richard Feynman [1918-1988] ƒÐ(,}‚bŠZVÃí}

~÷áïZq-Zë*y The Character of Physical Law [MIT Press]

ÆÉZ½‚]7KYgì÷ÔZkÅ "Seeking New Laws of Nature"

i!*y.e$M‚yìZzgÞŠ]Zkœ~ÆMíZ6íÅìzZãgìāx‚bŠZVZzg
®Ãí}ä5491Y~Z%kMgò~ËqÅÃÒÅÂZÐŠâ©îg6,**ZI
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È™!*CÙïwŠc*ŠHåÔÃí}ZL*y [Mentally deficient for service]

~¡]Æ6̧Z2Æ!*g}~C@*ì:
What I want to talk about in this lecture is not,

strictly speaking, the character of physical law. One might

imagine at least that one is talking about nature when one is

talking about the character of physical law; but I do not want

to talk about nature, but rather about how we stand relative

to nature now. I want to tell you . . . what there is to guess,

and how one goes about guessing. Someone suggested that

it would be ideal if, as I went along, I would slowly explain

how to guess a law, and then end by creating a new law for

you. I do not know whether I shall be able to do that. . . .In

general we look for a new law by the following process. First

we guess it. Then we compute the consequences of the guess

to see what would be implied if this law that we guessed is

right. Then we compare the result of the computation to

nature with experiment or experience, compare it directly

with observation, to see if it works. If it disagrees with

experiment it is wrong. In that simple statement is the key to

science. It does not make any difference how beautiful your

guess is. It does not make any difference how smart you are,

who made the guess, or what his name is- if it disagrees with

experiment it is wrong. That is all there is to it. It is true that

one has to check a little to make sure that it is wrong,

because whoever did the experiment may have reported

incorrectly, or there may have been some feature in the

experiment that was not noticed, some dirt or something; or

the man who computed the consequences, even though it

may have been the one who made the guesses, could have
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made some mistake in the analysis. These are obvious

remarks, so when I say if it disagrees with experiment it is

wrong, I mean after the experiment has been checked, the

calculations have been checked, and the thing has been

rubbed back and forth a few times to make sure that the

consequences are logical consequences from the guess, and

that in fact it disagrees with a very carefully checked

experiment.

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 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
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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! Also if the process of computing the

consequences is indefinite, then with a little skill any

experimental results can be made to look like the expected

consequences. You are probably familiar with that in other

fields. "A" hates his mother. The reason is, of course, because

she did not caress him or love him enough when he was a

child. But if you investigate you find out that as a matter of

fact she did love him very much, and everything was all

right. Well then, it was because she was over-indulgent

when he was a child! By having a vague theory it is possible

to get either result. The cure for this one is the following. If it

were possible to state exactly, ahead of time, how much love

is not enough, and how much love is over-indulgent, then

there would be a perfectly legitimate theory against which

you could make tests. It is usually said when this is pointed

out, "When you are dealing with psychological matters

things can't be defined so precisely." Yes, but then you
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cannot claim to know anything about it.

You will be horrified to hear that we have examples

in physics of exactly the same kind. We have these

approximate symmetries, which work something like this.

You have an approximate symmetry, so you calculate a set

of consequences supposing it to be perfect.

When compared with experiment, it does not agree.

Of course-the symmetry you are supposed to expect is

approximate, so if the agreement is pretty good you say,

"Nice!," while if the agreement is very poor you say, "Well,

this particular thing must be especially sensitive to the

failure of the symmetry." Now you may laugh, but we have

to make progress in that way. When a subject is first new,

and these particles are new to us, this jockeying around, this

"feeling" way of guessing at the results, is the beginning of

any science. The same thing is true of the symmetry

proposition in physics as is true of psychology, so do not

laugh too hard. It is necessary in the beginning to be very

careful. It is easy to fall into the deep end by this kind of

vague theory. It is hard, to prove it wrong, and it takes a

certain skill and experience not to walk off the plank in the

game. . . .

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 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
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to discover more and more new laws. If we do, it will

become boring that there are so many levels one underneath

the other. It seems to me that -what can happen in the future

is either that all the laws become known-that is, if you had

enough laws you could compute consequences and they

would always agree with experiment, which would be the

end of the line or it may happen that the experiments get

harder and harder to make, more and more expensive, so

you get 99.9 per cent of the phenomena, but there is always

some phenomenon which has just been discovered, which is

very hard to measure, and which disagrees; and as soon as

you have the explanation of that one there is always another

one, and it gets slower and slower and more and more

uninteresting. That is another way it may end. But I think it

has to end in one way or another.
1

áááá»»»»IIIIllll»»»»ÃÃÃÃtttt::::ŠŠŠŠÃÃÃÃqqqq‚‚‚‚bbbb»»»»ÜÜÜÜ::::yyyygggg::::
»Ãt‚bÆŠÃq»Zë Refutable Protective Belt á»Il»

ÃtìÔZk§i»gÃËÌ‚³ÃbÐaZƒäzZá)bÆŠÃqÆaZk
§bZEwHY@*ìā‚³ÃbÅZq-Z+dziZzg[zÃ~Â±ÔÂôz=ôe
ƒYCì�ZkÃb~aZƒäzZà{ñVZzgŠgWäzZá§ŠZ]»ZiZ!c*Zâ!™Æ
ZÝÃbÃôp™ŠîìZzgZkÃbÅ{ñVÃZÏÃbÆu`D~g«™Šîì
ÔªÃb6,Z‹ZŸ]c*Zk~ñ�Š{ñVÃŠzg™ä»Âx̧]z¿ZÏÃbÆu`
ÆZ0+g½HY@*ìXá»IlÆìw~0*6,ÆÃtF,Šh+e$ÐËÃbÃåîg
6,gŠ7HYYÔËÃbÃgŠ™äÆaZÐF¥V6,Y"Zzg6,´ƒÇÜsZq-Šz

[Religion of Science] Š1VÐgŠ™ä»§iÇ7Ôá»Ilè<Ø‚b
»i',Š„ŠÃq™@*ìÔ‚³Ãc*]6,ZàzZáZ‹ZŸ]Ô2]ZzgÎZÑ]»z{‚b
Æu`~i',Š„ŠÃq™@*ìÔZkŠÃqÆaz{:ÜsŠPÑ@*ìÉD¯xÐ
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1. Richird Feynman, The Character of Physical Law. MIT Press
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Ì»x©8ìZzg“6,“3äÆ!*z�Š‚³Ãb6,ZZyÔ¢ZzgZNŠÐ
ŠSnŠZg7ƒ@*ÔZkÆZZy»x@{™äÆaZkÆŠÑb»_·¢zg~ìXTÐ
™s¥xƒ@*ìāŠ!*]ÅgzÝ~‚³ÃbÅF,Šh+ƒäÆ!*z�Š‚bŠZVZL
ÃbÐŠSnŠZg7ƒDÔ‚bŠZyZLGzŸ]ZzgÃc*]ÃZZ*]»ŠgzŠï
÷XZkZZyÆDÔªZLÃbÃŠg„U*"$™äÔÆaLLÂ[Z;óóÐ»x
fe÷ZzgZLÃbÅCÙ{òÅÃðZ+dÂôÒy™D÷TÆfg)ZkÃbÅ
›+MU*"$ƒCgìX‚bÆ!*g}~À˜›âVÆÓx].h+e$I®+Å5
mp¬ßÔ"ãCŠZzg)dgZñtìā‚bÃð)pÐi·Ô.e$zZãÔâgÅ§b
gz×ŠzZzgŠzegÅ§bÃMäzZÑU*"$”{ÔŠ!*CR6,Î°œMiñŠ{Ô̂kÔ¬ÔÇÔCÔ

ìÔz{ZÐ [absolute knowledge] )‹wÔîÔWy~Ô+Ð¬g~ZzgŠg„D
MxZzg;àgzXÆ5\ÆË~Ñi˜0*ã0YäÅ§b»Zq-¿B÷ÔZ#

ā0*ãZv¬\äðHZK̈yäÜst¥xHā0*ãùáCìÔ‚bÆZ(,}
Ãc*]ZzgZßwZª‚]ÔGzŸ]ÔZ0+ZizVÔ¾@VÔz].ZyZzgZ·¹qŠU*]ÆË
~Àfe÷ÔF!*gZ(ƒ@*ìāÃtz].ZãR6,7™Šc*Y@*ì�!*ÇŠg„ƒ@*ìp

ZkÃŠ!*CRc*iîg6,U*"$™ä~ŠzÎZzg&Î‚wµYD÷Ô}»6,"5½ø
EG»Ãt

āi}ÃuìÎg`e0+‚Á÷XQtìwā‚bZkŠĝ!ZzgÂ!ìāZq-
yÐÆ$+wYäÐ7g}}ò$+wYD÷tÌ¡Gz£ìÔZq-Î',kJ-

ŒÛZgŠc*ŠHÔÓxCZzg‚bŠZVÎ‚wJ-¸ [Planet] ÃÂxF»âZV(g{ Pluto

7,_gìÔDƒ]ÆâCÙ+ƒ]ÜñiÔcñ”Ô¬ÝZ#uÔÂx(gÇyZzg
KîVÆeÆÓxˆ[Â[Ô)zZ'Ô¦¢[̧&„âÿ9þÆyÐÐ
™DgìpÍŠzDÙZg‚]~Š*½ÆÓx‚bŠZâVäZ·tgZñÐÈŠc*ā

V(g{7ìÔ®Z(g}ÜsMJg{‰X9002Y~µ5Îæ FŠzgÎÃÜY~5ŠH âZ Pluto

ÂZkä0*õ6(g}Šgc*Ä™a�(,}(,}(gzVÐÌ(,}÷X¦/Z̧q-œ~
~Z#ƒ]»Óxˆ[Â[9ÆyÐÆ�ƒg;åXZ#āt̂[ßåZ¹t
ˆ[Â[¾{ÆyÐÐƒ**ecåpßF,+ˆ!*]Æ!*z�ŠZkœ~~I
ZÅš©ðGwF,¹ƒðÔ]45Õä GHV$Ôz){ZÏœ~~Ç‰ÔÜY~‚³î]»ZmgMc*ÜðªÔ

TÅŠzgÎÔe0+6,ZK̈y»ZF,**Ôƒ¼ZÏœ~~ƒZZzgZÏœ~~âCÙƒ]Óx
ˆ!*]ß™DgìÔpF,¹»ëÌgzZVŠzZVg;ÔZkÐ¥xƒZā‚btÆ‚B
Ì»x™CgSìt»x`ä»Zq-§iìÔaè»x¸gLì®Z…t¹Zh@
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âVÃ7¥xÔz{ë÷' ìÔpZk~CðÔ|ZzgŠg\o»KHìtpŠ‚bŠZ
œ~Æˆ‚b» ZVgƒ, [discovery of reality] aè̂l| It works

X„7g;®Z|ÅˆlZ#@s„7ìÂ§i»gÅÎ°œŠg\oÌX7
ìÔaè‚bZbã§jÐ»x™Cì®Z‚bŠZVZk»ŠÃqÌZÏZbÔã§j

äZq-÷{VwÒyÅìT»ÜāŠg` Imre Lakatos ~ Ð™fe÷ZkK
fsì:

LLZq-‚bŠZVË(g}ÆæZgÆ!*g}~EHÆÃ›æ…Æ�
_·™**eLìX�Ûn™,āZk(g}Æx@{™ä6,t¥xƒ@*ìāz{ÃbÆ
CñƒñæZg6,7̂™g;XHz{ZkÐt³ïáÇāEH»Ãtæ…ßì?CÙ¦/

7Éz{t¾ÇZk(g}Æ4,Šq-Z[Ãð**¥x(g{ñ�ŠƒÇTÅæÅzzÐ
ik,_·(g{ZLæZgÐ?Ø™̂™g;ìXOçz{Zk**¥x(g}ÆziyÔwZzgæZg
Æ!*g}~ˆ[z(Î@*ìZzgQZL‚¶‚bŠZâVÃZk**¥x(g}Æx@{
»»x4Š™@*ìXƒYìā**¥x(g{ZÚgN*ƒāZ[J-Å¤!gF,+ŠzgÎÅæŠÐ
Ì:Š¬YYƒX®Zz{‚bŠZyÓ#ÖÐg^aÅæ~-â_÷@*āZq-(,~Zzg
¤!gŠzgÎ»gÅYnXµn&',kÆ²á~Zq-5ŠzgÎ»g™àYCìXZ¤/Â
ZkŠzgÎÅæŠÐz{**¥x(g{ÃWYñÂ‚bŠZypâVoNÐāEHÆÃb
ÅZq-!*gQ¤&ƒ̂X�Ûn™,z{**¥x(g{ŠzgÎ~Š3ð7ŠêXH‚bŠZy
ZÐEHÆÃbÅ“t™BÐ?7Éz{}ÐāŠgZÝZq-cð!*Šw

äZk**¥x(g}ÃeJ,$g3ìTÅzzÐz{ [Cloud of Cosmic Dust]

(g{…Ã7Wc*XOç‚bŠZy'×h+g^a-â_÷@*āZq-Üðª!*ŠwÆ
x@}ÆaÈYnXZ¤/ÜðªËZ,!*ŠwÅ¶K0+„™Š}ÂZÐEHÆÃb
Åi',Š„»x!ŒÛZgŠc*YñÇXp�Ûn™,z{!*ŠwÌ:0*c*YñHZ[‚bŠZyEH
ÆÃ›±mø

II
L…øwZLìÑ]āZq-**¥x(g{ìc*tāZq-cð!*ŠwìÅF,Šh+™

[Magnetic Š,Ð?7ÉZ[z{}Ðā»Ñ]ÆZk{~ÃðïF¸]
ìTä]45Õä H

GV$ÆWÑ]Ã9»x7™äŠc*ƒÇTÅzzÐz{!*ŠwŠgc*Ä Field]

:ƒeXOçZq-5nÅÜðª»g™Æc~ÈYCìXZ¤/z{ïF¸]z;Vï
YñÂEHÆæZb‚bŠZâVÅpÙÅZ•:ƒÏXp�Ûn™,Z(:ƒnXHZ[z{
EHÆÃbÅ“t™BÐ?7Éz{Zq-*ZŸ°Gz£F,Z/Ð''
ŒVJ-āt‚ßV6,”¹ãóg‚ßVÅZlo~Š[™ËƒYCìZzgQLÒy7
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1 ÅYCóóX
Ãí}á»IlÆ$©�î EG

0ÃÐZ·t7™@*z{qì:
It would have been in fact, the death of this

wonderful theory if there were no other explanation. If a

Law does not work even in one place where it ought to it is

just wrong.
2
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EH¹g~ZÞ,œ~~7ÅˆZkz‰Ü¹Y@*åāÂZ**ð
~�ÛtìÔZ3,YÚZzgÃúVÅ̂~ƒCìÔZ# [Matter] Zzgâœ{ [Energy]

Discontinue āâœ{̂kƒ@*ìÔâŠ{Å̂~Zq-�CÙŠzu}Ð].Zƒ@*ì®ZâŠ{
ƒ@*ìtâŠ{ZzggzÝŠzâV»ãCŠ~�ÛtåÔöãä¹āgzÝ÷Åßg]~™̂Cì

gzÝÅÃúV»ÃtÎZD¶Ky0ŠHZkz‰ÜÓx Wave Theory of Light ®Z
ƒ43š5é EGG]ŠZyÃúVÅßg]~gzÝÆ̂Æ‡b¸X

»§i»gÔ7°Z,̂c»§i [Difrection] ‚t“W»¿ÔgzÝÆZYs
šgÐ¦/g™gzÝ»‚]gùV~eÜÔtƒŠ!*]Ôx@Z]Ô}òöãÅ¹g~Ð
U*"$7ƒD¸X÷¹g~ÃèZt™™Óxƒ43š5é EGGC‚bŠZâVäœāîg6,gŠ

YV Lines spectrum ™Šc*åXpgzÝ»Ã¦ÃtZk!*]»�Z[7Š}eā
‘W÷?ªCÙìZkÎZw»m�CÙÆeJ‘ÐåX1CÙZ#Mc*ÂZkäöãÆgzÝ
ÆÃbÐZk§i»gÅ=ôZk§bÅātXZkäi™Šc*öã»Ã›gzÝF
‚wˆŠg„U*"$ƒŠHXšŠ”{Ãti0+{ƒŠHXƒ43š5é EGG]ÅŠ*~Zz[MŠHXZkÆ

 Ë~ƒ43š5é EGG]¯»‚Û¾ZzgÃZ#-ê
EH

‚Û¾ÆŠzŠZ],zV~„ƒ̂XtÃtā‚bZq-„
|Å§sZ÷ág{™CìZkÃbÐßU*"$ƒŠHXt!*]ÌdŠ*~t™àˆ

 āË¿Ô|ZzgËÅZq-„‚³=ôÓxb×]ÃÒy7™$ËXZ¤/fZ™**&
Ã [Packet Theory] ™r#Zkz‰Üñ�ŠƒDÂGz{Ìö"5½ø

EGÅ÷¹g~
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1. Imre Lakotos and A. Musgrave [ed.], Falsification & Methodology of 

Scientific Research Programme, in Criticism and the Growth of Knowledge,   

Cambridge: Cambridge University Press, 1974, pp.100-101. 

2. P. Feynman, Six Easy Pieces. U.S.A.: Helix Books, 1995, p.99
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ÔÆh~ŒÛWyz<LÔ=z [Waves Theory] |t7™DZzgz-i¹g~
yÔDz®ZzgŠÑbÆZmgÎŠïXZÏaËÌ‚³|ÃîÔ¬ZzgWy~|
ây™ZkÃ̂k³'Ô¡Òiªî

EE
0‚bÅŠ*~°iâ:Zq-)dgztìXHöãÅÃZ#-ê

EH

¹g~̂kîZzg¬ì?ªCÙì!*Ç7!Ãí}ZkÆ!*g}~qì:
Newton thought that light was made up of particles,

but then it 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. 

The gradual accumulation of information about

atomic and small-scale behavior during the first quarter of

this century, which gave some indications about how small

things do behave, produced an increasing confusion which

was finally resolved in 1926 and 1927 by Schrodinger,

Heisenberg, and Born. They finally obtained a consistent

description of the behavior of matter on a small scale.
1
 

LLiâVÔkVÔw•Ð0Š*‚³Ãc*]EHÆ̧Z2w•ä8»
™ŠbpEHÆ̧Z2w•J-dẐq-Šz*V~å7ƒZX»6,"5½ø

EGÔ3CÃƒ
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ƒ]ÃÃð7Y}�ZKgœÇ{~‚ßVJ- ‰xâCÙ Tycho Brahep Y…÷
Zy}òÃDÙZgzV,]~È@*Zzgv™@*g;ÔÃ6 (gzVZzg*gzVÅ¤/Šl»x@{™Æ

Æ’k,~?x@Z]Ð Tycho ÅZkgœÇ{ÃßvÈw‰÷X Hven hÆbk,{
ä(gzVÅw•Æ‚Š{1.e$pzg]Zzg Kepler ŠZV Z.Š{™Dƒñgc*è

ÆˆEHäZL¸Z27KÔpT§b¯»‚Û¾ Zk Ô cāMgZ̧Z2Šgc*ÄK
¬7¶Zk§bEI2‚Û¾ZzgMíZ6íÅ‚Û¾̂k¬Zzgî7ìÃí}qì:

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.  This  last modification has not yet been

completed.2 

tìwā‚bŠ!*]Ðz�Š5+k,ƒCìŠg„7ìÔÃ6,"5½ø
EGÔöãÔ-»zZ

EHZzgMíZ6íäZLÃc*]Ôƒ43š5é EGGCZzggc*MC¸Z2ÜsŠ/ÇƒV [Yukawa]

~Y™Z~.7Kt}ògCgCDZzgŠ"Ð¤&qÝ™Dgìt»xŠzu}
‚bŠZâVäHXÃí}qì:

Because atomic behavior is so unlike ordinary

experience, it is very difficult to get used to and it appears

peculiar and mysterious to everyone, both to the novice and

to the experienced physicist. Even the experts do not

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.,p.116.                       2. Ibid., p.113.
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understand it the way they would like to, and it is perfectly

reasonable that they should not, because all of direct, human

experience and of human intuition applies to large objects.

We know how large objects will act, but things on a small

scale just do not act that way. So we have to learn about

them in a sort of abstract or imaginative fashion and not by

connection with our direct experience.1

But is this such a simple law? What about the

machinery of it? All we have done is to describe how the

earth moves around the sun, but we have not said what

makes it go. Newton made no hypotheses about this; he was

satisfied to find what it did without getting into the

machinery of it. No one has since given any machinery. It is

characteristic of the physical laws that they have this abstract

character. 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

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p. 117.
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soon finds that it is not correct.
1

H‚bMàsDì?Z¤/ìÂHZkÆŠ!*]MàsƒD÷?H¡]
§jÐŠ¬YYìH?Zk§bÆŠú}].h+‚bÅ [Ideal] Ã‚bÆVà

Hƒ@*ì?Zk!*g} [Ideal Experiment] Š*~Šg„Šú}÷?Zq-VàŠ/
~Ãí}…C@*ìā¡]ÃY+»§iZzgŠ/Và7ìÔZÏÃ̀Å=ô™D
ƒñ'×h+qì:

(1) The probability of an event in an ideal experiment is

given by the square of the absolute value of a complex

number 0 which is called the probability amplitude.

P = probability, 

f = probability amplitude,      

P = |f |2 . 

(2) When an event can occur in several alternative ways, the

probability amplitude for the event is the sum of the

probability amplitudes for each way considered separately.

There is interference.

f = f1 + f2, 

P = | f1  + f2 |
2
.

(3) If an experiment is performed which is capable of

determining whether one or another alternative is actually

taken, the probability of the event is the sum of the  

probabilities for each alternative. The interference is lost.

P = P1 + P2. 

One might still like to ask: "How does it work? What is the

machinery behind the law?" No one has found any  

machinery behind the law. No one can "explain" any more

than we have just explained." No one will give you any

deeper representation of the situation. We have no ideas

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., pp. 107-108‰
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about a more basic mechanism from which these results can

be deduced. We would like to emphasize a very important

difference between classical and quantum mechanics. We

have been talking about the probability that an electron will

arrive in a given circumstance. We have implied  that in our

experimental arrangement (or even in the best possible one)

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

thnt can be predicted is the probability of 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. 

We make now a few remarks on a suggestion that has

sometimes been made to try to avoid the description we

have given: "Perhaps the electron has some kind of internal

works-some inner variables-that we do not yet know about.

Perhaps that is why we cannot predict what will happen. If

we could look more closely at the electron we could be able

to tell where it would end up." So far as we know, that is

impossible. We would still be in difficulty.
1

jjjjZZZZkkkkÐÐÐÐÜÜÜÜssssZZZZÈÈÈÈààààssssJJJJ----„„„„gggg‚‚‚‚ððððeeeeìììì::::
,‚bÅÃðÌÂ[7,|àYñÔCÙÂ[~¸¦gZzgÃtZzgZßwA

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid.Ô pp. 134-135.
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ÇājZkKÅãCŠ6,qÝ™Š{DZ~.™Š{}òÔx@Z]ZzgŠ!*]ÐÜsZkãs
J-g‚ðeì:ā̂kÔ¬ÔÇÔZ-ÔzZªZzgZ$+~ÔCðJ-X [Probable Truth]

‚³DZkDÃë÷T~˜[ÔF,Šh+ZzgZïg»ZkyCÙz‰Üñ�ŠgLìXTÃb
~gŠƒäÆic*Š{Zk**]ƒVÐz{Ãtic*Š{F,¹™}ÇÔZg»YÅoiw»»̂x!Ð
ð™}ÇX‚bÅCð‚³§jÿ‚4¿þÐWCìXª‚³DZ`ì
‚³§i»g»ÔZ#ā|‚³DÐâzgZƒCìZzg"Ñg‚bŠZVZk»Zïg7
™Dp‚bŠZâV»ñ�tìāëDÆŠZ],}~ÜsZk|Ãik,cÑN
Ð�øg}özŠŠ"ÆŠZ],}~WnXøg}Š"ZzgDÆŠZ],}Ð|Æ
{g`ƒä»Èt7āz{|7ìp‚³ÏZÐ‚³|Æîg
6,Jw7™CX�|‚³fg$œî G0DÆfg=ŠZ],{û~7W$Ëz{|Æi%}

Ð{g`7ƒCXZkÐ|»Zïg7ƒ@*É‚³fg=DÅ÷h+»Z0+Zi{ƒ@*ìX
[specific Üsð”{‚³Ï [scientific fact of reality] ‚³|

Ð„qÝƒ$ËìÔZk£x6,‚³ÏZKözŠe$» scientific method]

Z‹Zs™äÆOñ}§jÐ|Z{ë»Zïg™CìX®ZZ¹z{Óx÷µ°
exists as its own ZßZµ|ƒC÷�ZLƒä»�ZiZLZ0+ggBb÷Ôz{

ƒC÷z{Ë{gYfg=¤&ÅZ`7ƒCXt÷µZLŠZ],}ZzgZLu` right

D~|tÅYC÷�Zku`DÃt7™@*z{Zk|Ã|„7
â}YVāZk»u`QkÆfg)ZzgZ~.™Š{}òÅÏÌ!*ÇZìÔZÏaZmC
ßÍVÆ̈[$+w™Z¹D9«™Æz{u`Šï÷T~|ÐZÅ3¨4è GGGE»Šgz
Z(g™gìX6āZv¬\Ô‰āgzbZzg‰āfZ]g‚ª–[-ZvmzÅX

||||********‡‡‡‡&&&&ÿÿÿÿEEEELLLLppppzzzz""""5555åååå GGGGEEEEOOOOwwwwìììì::::
|Ë§i»gÆfg)¬gèîg6,|âyàYñZzgt|¬Zzg

î:ƒÉZk§i»gÆ�Zk|Ã$+%ÔgŠ™äÆÎ‚Zk**]CÙz‰Üñ�Š
g÷XÂ||Z-7ìñèÔ‚³ªzz|ìZ#ā|$+r7z{
ZiwÐZ$+J-Zq-gSìÔ�$+wYñZzgÚ$+rgìz{|7É‚³DìZzg

ËÃbÅ¡‚³ÂôX‚³§iËWÃ¹sÃÒy„7™YXt‚³§j»
XìøgZZ‹ZnZk§j6,ì&].h+e$I›®+‚4¿ŒÛZgŠï÷X

ZzgZkÐâzgZñ‚b›ëU*"$™äÅÃÒ™D÷X
ZkcÐt!*]pŠlŠzZãƒYCìāZK̈ãf‚ÆZEwÆË~aZ
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ƒäzZàÃ@VÃY+»§i‚4¿ìXè<ØZK̈ãÃ@V»³7tZÅxg!
ZzgzkZÅ:ö XWìX®ZZäªzk»ñZi:c*‹tc*ZkÅ¤&@*GzÂ}ÆaZK̈ãÔ~Ô
ªÏÔ-ÔŠ!Ô)¬Ô[ÔiÔZ745é EGEg~Ôz].ZãZzg‡.Þp‚³§jÐæŠ¢8)‚³
Zzg)Š´gztìX‚bÆu`D~Ìt§i‡.ÞJw7ìZzgè<ØÆu`

~Ìt)x§T»gìX
----********ããããŠŠŠŠ----ââââÑÑÑÑ::::DDDDÅÅÅÅZZZZffffeeee$$$$»»»»,,,,::::

ŠzÎZÏI[~ZgTäw•»Ãt7™ÆDÃ*]ÃZq-*¦gŠc*āÃð
qw•Zka™Cìāq,ZLZÝÅ§s™̂C÷MvZz6,YCìÔß«gÆ
n0*@*w~Y@*ìYèz;Vi}ìW�ãZ�xÎg`@*g}Ôe0+ÔWvÆ÷Zka

Zz6,gT÷ZzgZÏaWvåZz6,Å§sYCìXZK̈yÁÜZg‹ÐðƒZìÔƒZÔ
èÔ0*ãZzgMvÔZkÅgzbMvÐðƒðìÔZkaZK̈yÆZÙw™D„ZkÅ
gzbM�yÅ§s6,zZi™YCìYèMv—~Å§sYCìZka-**ã„~
ZK̈y%äÆẐLZiZqwÆ!*)̄*g{0™M�y6,AÇZzg‰#aÆŒV
',}ZqwÆ!*)̄úg]¯™ZkŠ*~ŸŠc*YñÇÔúg]àCƒÐ(,~wZìXƒZ
ÌZz6,YCìZkaz{0*ãÐò™Zz6,¬YCìX-**ãŠ-âÑÆ_.WvW�yÐ

Zq--**ãŠ-âÑð}.Zå�DÃWv [Prometheaus] WCì®Zz÷YñÏX6,z
$4-Ÿø GG

ä¹ZK̈yÃƒAÇÔÜsWv7AÏX6,z
$4-Ÿø GG

Hå [Zuses] &åXi-‹
āWvDìz{WvW�yÐá™¸vWc*XZzgi}6,ZkäWvZK̈âVÆ4Š™Š~X
i-‹ä6,z

$4-Ÿø GG
ÃZkw•6,JF,+wZŠ~ZkÆJg6,Zq-¢|™™Šc*�Zk»

®âaâa™3@*Y@*ìXgZ]Ã¢|Î@*ìÂ®Šz!*g{aZƒY@*ìXð¢|Šz!*g{®3**
Ñzq™ŠêìÿZkŠ-âÑÐtÌ¥xƒ@*ìā-**EVÆŒVDÙZgzV‚w¬tD

ƒY@* [Re-generate] ñ�Šåā®pŠlŠáCìXW`‚bäCc*ìā®pŠaZ
ìXt!*]-**EVÃ¥x¶þZk©e$~tÌCc*ŠHāD¯]Z0+zi~»fg=7Xt

CCìāDZ#W@*ìÂz{W’gzÝá [agony of knowldge] ©e$DÅZfe$
™W@*ì�Zfe$g‚VƒCìXtZfe$qÝ™äzZÑŠ*ÃZkZfe$Ð�]Š¶Æ
a»x™@*gLìXŠ*-**ã¡Òiªî

EE0|ÆegZëZbZzÁÜ¸XªWvÔƒZÔ0*ãÔè
Z4egÁÜÐ§]z�Š~Wð¶:

ñ]HìZ4ZbZ»6,.Vƒ** i0+ÏHìÁÜ~¼gF,KM
ZgTäZL¡Òiªî

EE0w•Æfg)egZbZzÁÜÅZq-Z+ÂôÔ=ôzÂ±
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7ÅTä¸̈ÏÐëW}DÃ*]ÃÀŠc*�ŠzDÙZg‚wJ-Š*½Æ®+Ã
OW,™@*g;XZkz‰Ü̧]̂f[»¦g7åÔZgTñ×»¦gowMgegÐZ~.™@*å:

•»t-**ã wMotion is a thing dependent on its natural order

¦gz,ZgTÅÏÆi%æGLZW,Fœ-VJ-¸g;,ƒ,zZVgƒ,œ~~EHÔ3Zzg
Laws of Motionä ´45Îæ GFw•ÆZkŠ*Rpß¦g6,ÎZÑ]ZVgìÔ̧EH

Ä™ÆZgTÆ¦gw•ÃšŠ™Šc*X**&™r#Zkiâä~ƒDÂ�̧ÛâDā Šgc*
w•»-**ã¦ĝk‚³³ì�ŠzDÙZg‚wÐšŠ7ƒeZÐ̂k|ây1Yñ
ZzgŒÛMyÅMc*]ÃÂh%zh™ZkÃb»Zm]ŒÛMyÐU*"$Ì™ŠïX

EHÅ‚Û¾~ÇìpziypsƒYìÔMíZ6íÅ [Mass]S
ÚìÔWíZ6íÅ5=ôSÐEH»¦gS [relative] ‚Û¾~SZŸ°

$+wŠHÔ*u`z�Š~Mc*Zzg5‚³F,¹»Šg[ÁŠHXpEHÅ‚b»Šg[È7
ƒZz{Ìñ�ŠìX

»[fZ™**&ZkŠzg~ƒDÂZk‚³|Æ!*g}~HèIŠ?
Šï?z„ŠP�W`Àz{Çq¢Å)¬‚³zVÆ!*g}~Š}gì÷X
**&™r#|ÔZŠgZ¿|ÔÂù‹ZŠgZ¿|ZµZµZ‡@Zzg+÷z{Zy

¥VÆ!*b�ÛtÐzZ�7zg:z{iƒ»Dg:ƒDt&Z+÷ZzgZâÃ
ŠÚÆZyÐV§hVÆ}òÌZƒD÷X

||||ÅÅÅÅccccÄÄÄÄ::::QQQQßßßßwwwwZZZZzzzzggggffffggggZZZZùùùù::::
Exists as its own Zßàîg6,|ZLƒä»�ZiZLZ0+ggBbì:

pÎZwtìā|Âìp~ZÐYyYƒVc*7?Zzg�Yyg;ƒVZk right

~cz†ìc*7?Zzg�¼~Yy[°ZßZµz{|ìc*7?ZkÆa|
ZzgZkÏÅ [ E p i s t o m o l o g y ] ZkÆ”wÅÏ [ r e a l i t y ]

»Y'¢zg~ìX [objectivity of epistmology] cz†

,ƒ,œ~~‚bŠZâVZzg‰#aäŠúòHåā|Âìp
cz†Æ‚B|ÃY+»Gz£‚4¿B@*ìÔt¡Gz£ì|
7ìYè|HìZk»DÂ].h+‚bZzg�Ãu}Ð7ìÔZkatIāCÙ

|ÃÜsczè¿ÐY**YYìZzgZk»ûczè¿Æfg)„eìZq-ß
!*]ìZkÆÎZÌë|Ãñç¦Zzg)1CîgÐÌYyMh÷X‰zVÃë
.e$”]Æ‚BÜsCk™D÷pZyÆz�ŠÃŠ"Ô-¿Æfg)Šzu}Ã
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[Pain] ÔZˆkŠgŠ [Happiness] ÔZˆkä] [Guilt] 7CMh}ZˆkkH{
z){z){|ÃY'Ï»ŠZ],{ì|Ã [Love] Zˆk› [Sadness] Zˆk§

Z,Y'āZk~cz†ƒtcz†ZzgâẐÅŒ43š5é EGG]»ŠZ],{ìX
‚bZyzVÐc™}Ï�ZkÆözŠ-ÔŠ!ÔiÔâŠ~ZzgZ745é EGEg~

[explanation of ŠZ],}~MÃÔ‚³ŠÑb|7ÉÂù]|
™fe [reality] Ã| [explanations] ÷ÔpÀ˜ßvZyÂù] reality]

÷Ô²tÂù]iâäÆ‚B$+rgS÷Ô‚bÂ¡Zq-}4,xì�Âù]
|Æ‚B$+mì˜VÜs|ÃY**7Y@*É|ÃðHY@*ìX

ŠŠŠŠÃÃÃÃqqqqèèèè<<<<ØØØØÆÆÆÆaaaa))))©©©©ààààffff;;;;----$$$$ÅÅÅÅ¢¢¢¢zzzzgggg]]]]::::
~}.Z»‡bƒV1÷~Âù]ZÉ:ƒVÂZkÐ}.Zc*gzq+MÅF,Šh+7

ƒCÔËŠ?ÆgŠƒä»Èt7āz{|7ìXZ%tÈMh÷ā|Æh
~Š~ˆŠ?ÁizgìXË¢oÐ¢oñ�Æh~ÌŠ?å¢oZzgÎa™™
Š´ecZq-$zgŠ?¢oñ�ÃÌ$zg™ä»!*)̄0$ËìpZk»ZiZ!Zq-¤‰Ü
zgŠ?ÐHYYìXZka‚bZzgè<ØÆŠÃq»»xf�F,+ßv™D÷p)
q¢~Óxf;-$‚bÆyZy~vƒ̂ìZzgè<ØÆyZyÐf�ßÍV»Ú
Z=ƒg;ì®ZZkZ=Ãgz1Å¢zg]ìāf;-$»£¨f;-$ÐÉæ£.ÞÐic*Š{
f;-$Æ‚BHY**ecXZK̈yÅ/¹¿ìz{TÚÃ|™g;ìz{ZkÅi0+Ï

J-|ìÔeìÔZkÆz™wÆˆ|z{:gìX6ā@*gõ~ZÒƒZìXŠz
DÙZg‚wJ-Óx#aèIßvZzg‚bŠZV¢™Dgìāi}‚Áì¸˜Ô7,_Ô

ˆXøI ±DÔ×DZzgczI}™D™D%‰X|ŠzDÙZg‚wp̂sƒ
ŒŠHÔÎ‚wJ-CÔZ‚E+{ [Planet] ÃZq-œ~J-ÂxF»âZV(g{ [Pluto]

‚bŠZV¸7,_gìÔ¸7,_7,_%‰ÔZÏÃ|BgìÔpZyÆ%D„
|psƒ̂X®Z‚³zVÃZÝ̂k|'¡Òiªî

EE0‚bÅŠ*~‡.ÞJwd
gzt7X

FÎ‚wJ-t¦g‚bgZtg;āZK̈y»8545ë EEGHÃe$+wY@*ìÔ§»CEx
Æik,ZW,‚A‚w [Evolution Theory] Ô~ÃtZg» [biological science]

ƒY@*ì].h+ï transformation Æ§jÐ adoption J-tŒY@*g;ā
n{ƒYìŠz!*g{ D N A Æfg)Ð m u t a t i o n Ð¥xƒZā

7ƒYX®ZÃeps7ƒYXZÏ§b¬ÃtZg»Æ�Z¤/ [reproduce]ð
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ƒŠHTÆË~ËZK̈yÆ&;B mutation Fg~ÐË»QCÃe$+wŠH
ŠzuòMDÂZÐ5âqŒY@*åptªZ‹±~',ŒÛZg7gS¶®Z

ÃZ[Zg»ð¿7ŒY@*X mutation

Š*Zg»Æ¦gZ]Æ�Zq-âqŠzu~âq~psƒYC¶Zk»ÃeZk
p~Æ!*)̄$+wY@*åpZ[Zq-âqŠzu~âq~ps„7ƒ$Ët].h+ï
ìÔ¾n‚bÆ̂kÃc*]œ-VÔ‚ßVZzgîs²á~$+wYD÷ZyÐ
è<Øc*ŒÛMy»Zm]™**ßgztìÔøg}ŒVf!‚bÅT§b6,-ÅYCì
pŠf[‚bÅZk§b6,-7™@*X
‚‚‚‚bbbbÔÔÔÔGGGGzzzzŸŸŸŸ]]]]ÐÐÐÐââââzzzzggggZZZZ::::ZZZZqqqq----ššššŠŠŠŠÃÃÃÃtttt::::

ekg^ÐDÙgwÔ‘xÔ',µÔ».$Ô¬Ôâg¾ÔZôJ-�»Ñ
Cc*Y@*åXGzŸ]ÐâzgZ,X‚bÅ6,-ZkãCŠ6,ÅYC Regress science

¶ātGzŸ]6,Z®g7™CpDÙgwäZkX»6,Š{Ãl™Šc*ZkÆ,Ô+oßY
Z7šwZixÔe~P̈ZixäZk Existentialism yZixÔ ÔZkÆˆ7†âeg

ā 7g}¦gÃ|:™ÆgÄŠc*ā‚bGzŸ]ÐâzgZÃðÚìXDÙgwäU*"$H
7÷X [Pre-suppostion less] ZzgowZixGzŸ]ÐâzgZ Positivism

Realistic ÉtÃc*]Zzg�"ÑgGzŸ]6,Z®g™D÷XZq-Gz£
ìŠzâV~mì object ZzgZq- subject »ìÔª~âyßVāZq- Dualism

pŠzâVZq-Šzu}6,«7X
DÙgwczèDÃe&åXZkäowZixZzg0*iWZixÃgŠHpZkìwÃgŠ

7Hā‚4¿ÅãCŠ6,qÝDâzgZñ@*gõƒYìZkÆaDÙgwä
»¿Šc*p+oßYÐic*Š{¤‰ÜzgÃt phenominological Reduction

ò™Mc*T»{ÛDÙgw»÷á¤/Šgæ;àvåXDÙgwÆ÷á¤/Š Existensialism

;àväZâÅcz†ÆZk¦gÃgŠ™Šc*�+oßYÐZ~.HŠHåX
;àvÆìw~DÙgw»,)Y—Zg7ìX:„GzŸ]ÐâzgZì

ìbeing in the world L7ïYYèz�ŠåZkŠ*~ pure subject

Xpure object ƒÇ: pure subject ®Z:
ZLZL Æ[Positivism] Zzg0*iWZix [Naturalism] owZix

GzŸ]÷ÔZyGzŸ]ä:Üs‚bÃvyàc*É�»Ì†»^Šc*Ô6391Y~
èˆÔZkÆˆowZixZzg Crisis of European Sciences Â[ DÙgwÅ
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Zzg Naturalism 0*iWZixÅWÃEÎZD¶Ky0ˆXDÙgwä¹āczèãCŠ,
Z~.7ÅY‰YètŠzâV̀;ñÃ&+Z]pŠGzçV6,‡ì÷Xt ÐPositivism

!*]t™à̂ā].h+-g8‚bZq-{m�d$Ô@*gõÔâẐÅŒ43š5é EGG]ÔÚøZzgGzŸ]Æ
Z¬ÐƒqƒðìXtWÃ¹7ìXñçÎÐcz†Å§sYäÆaª

ÐWiZŠƒäÆaDÙgwä+oßŠgi+̈ S u b j e c t i v i t y

»§iŠc*p,@*gõC@*ìāDÙgw»t [Phenominological Reduction]

ÃtpŠGzŸ]6,FFåZzg)ZŠZg~7åX
;àvä¹āZ¤/DÙgwÆ�ÃâyBÂi!*y»XaZƒY@*ìÔëçã

Ti!*yÐZ~.™D÷HZ7å EEL!š-ö
E

W»z{Šg„§iì?HzgZñi!*y
[Metaphysical i!*yÆ%ëâˆZÅŒ43š5é EGGCÎZÑ] [Meta-language]

»DZzgZŠgZuqÝ™Mh÷?âzgZñ@*gõƒäÆaHti!*y»°ì question]

�iâyzky~ģZzgZÏÅaZzZgì?c*ZŠgZu|ÆazgZñi!*yË
Å¢zg]ìXŒVtÎZwZVc*YYìāâẐÅŒ43š5é EGGC)bZzg meta-language

ÎZÑ]ZzgZyÆ�Z!*]KÆaÃði!*yZK̈yð™Yì?c*tzkZÅ:ö XÆfg)
**iwƒCìtz{ÎZÑ]÷�;àvÆ„6,ZVñYMh÷Ô1;àvÆu`D~

¹VÐMC [Values] ZyÎZÑ]»�Z[7Šc*YYXŒVtÎZwÌZëìāZŠZg
ÐMC÷ÂÎZwt [external world] ÷Ôz&»4k5é EYHHí‰…Æìw~ZŠZg!*CÙÐ

ìāHÃðâẐÅŒ43š5é EGGCi!*yðÅY$Ëì?�Zy)b»û«™nX
»gwâg¾ZL�Ã‚³HåZzgpŠÃ‚bŠZV&åÔpZ[Óx#a»

Zzg Falsification Z)qìā‚bGzŸ]Æ‚BZL^»W¸i™CìX
ät™1ā‚bÃbÐÑzqƒCìZk»W¸i Sophisticated Induction

Ð7ƒ@*Ô‚³x@Z]{m$©�î EG
0ÃÔâˆZÅŒ43š5é EGG]Ô [Observation] x@}

Æik,ZW,ƒD÷XtÃb~nñƒñd‹b [Theory Laiden] GzŸ]
[Ontological Analysis] z�Šc*C‹-V [Epistemological Analysis]

Æ%e„7ŠzâVZq-Šzu}ÐÈñƒñ÷X
ZZZZVVVVggggzzzz,,,,œœœœ~~~~::::����»»»»ÑÑÑÑCCCCððððÅÅÅÅˆ̂̂̂llll7777ZZZZkkkkÅÅÅÅðððð::::

‚bÆfg)ˆl|ÆGz2ZzgŠú}ÐÂpŠ‚bZVgƒ,
œ~~ŠSnŠZgƒ̂¶XZVgƒ,œ~@*gõZK̈ãÆaZq-ZzgœóÆ!*)̄c*ŠÇg
gìÏXYèZkœ~~,Ìˆl|ÆŠú}ÐŠSnŠZgƒŠHXÇ-**yÐ
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g„¶p».$ä«%ûtZ´y ».$ÆŠzgJ-�»Ñ|Z{ëÅˆlZzg[
Hā,»ÑCðÅˆl7ìÉZK̈ã¢ŠZ]»DìX».$äâẐÅŒ43š5é EGG]Å
§b�ÃÌZK̈y»WÈî0»g¯Šc*XZk$©�î EG

0ÃÅ»ïƒÆa».$ÆÃtZÜ¹ZzgZk
Æ,(ÏÃNg7,"ZzgKÅ¢zg]ìX».$Ð¬¹Ð#aZÜª]ÔZÜ¹
i0+ÏZzggzq+MÆaè<ØÆz�ŠÃZëBZ̧zg**¦/k,ìw™D¸X».$z{ª…

ìTäZkÃ̀Å×dz[F,Šh+™Æè<ØZzgZÜtÆŠgxyWy~š/~ÃÌÂh
™gÄŠc*X».$Æìw~ZÜ¹ZŠZgÃ=Æfg)ŒZzgðHYYìXZke~
zkÅÃð¢zg]7ìXZkÆ4,Šq-ZÜª]ÅãCŠZgZŠ{ZK̈ãìXZgZŠ{ZÞc*‡ây
¡]ZÜª]»Èzâ~.CÙ¦/7ìXZVgƒ,œ~~‚bZzg�ÅY+$Ðˆl

|ÆŠú}ÐŠSnŠZgƒäÆ!*z�Šøg}].h+e$I®+ZÌJ-‚bÆ
fg)|Z{ëJ-îÅ[~̂zs÷Yèt:‚bÐzZ�÷:].h+�

ÐXZ¹tÌ7¥xāZiìz«Æ-g\~‚b»ÑHå:
The basic function of natural science was telological,

it served to find the divine order of the universe whose main

feature had been provided by revelation. In other words,

science was principally a means of illustrating theological

truths for emphasizing the need to go beyond material

existence. The answers were known in advance it was the job

of science to prove that faith was supported by reason and

physical facts.
1
 

øg}fZ™**&™r#Ziìz«Æ-g\ZzgŠ*-**yÅ�d$~‚bz
(ßYÆ£œÃ].h+‚b6,;™äÅ)dZzgÑqÝw~ZÌJ-ẑs

Zk‚³DÆ!*g}~Z¤/  ÷X‚bTÅZsx»g~**&™r#�Ûâgì÷
 f[Æ+ZzwÆ#aDÙgwÔ;àvÔeCiÔ0*6,ÔâgÃi}ÔglegZgKÔ̄»«Ô42.ç XGEâk

ÅcāWgZÂÁ7,|àYNÂ¹ÐÂø]»ƒMh÷ÔZy#aZzg‚bŠZâVÅ
ÂÁ‚bÅMÃEÆŠú}ÃgŠ™C÷Zzg‚bÆGzŸ]ÐâzgZYƒäÔZk
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Pervez Hoodbhoy, Muslims and Science: Religious Orthodoxy and the 

Struggle for Rationality, Vanguard, 1991, p.80.
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Æ)ZŠZg~¬KƒäÆ¦gZ]ÅW™ÆZkZ)wÅ,Òy™C÷X
�gâCÙçâ]�Ûi+gu¨TäûguÆ‚Bï™»xHZzg̀*Æ

].h+çâCeJ‘Åy~ã~™ŠZgZŠZHX].h+ZK̈yÆ!*g}~z{Ð!*]qì
āLL=qWŠòz{ì�Y}ìāz{HeLì�eLìic*Š{Ðic*Š{qÝ™**eLì

Zkic*Š{Ðic*Š{»”wZ,§jÐeLìāÁÐÁçZ]»‚o™Dƒñic*Š{
Ðic*Š{»¢”w¢Zi¢eƒYñX�¿Ô�ÛŠÔçÑ{Zy&¥V6,i0+ÏÆ@*ä

[Rational] !*äÃZk�Æ�“W»‡bƒz„¿Ôz„�d$Zzgz„�ÛŠw[
John Rawls ìÔ�Ûi+gu»t¦gÒçâ]~W`ÌÙìZzg�g(Ï…

äÌZk¦gÃZLÂx„~ZEwHìX].h+‚bZkŠ~RÃic*Š{Ðic*Š{1¢
Ð¢Ãe¯ä»**xìXZk»ZsxÐZzgZsxÅ}.#ÖÐÃðm7X»[fZ™
**&™r#ÅÓx’k,zVÆY,̂}Ð¥xƒ@*ìāñßsä].h+,Zzg].h+,
‚bÅZ']ÃÐZ.Š{7Hzg:z{ZknÅ˜7-dZÝo»Zg‚[7™DÔ

¡Zy»ZÜmZyÅÑd»�Šw70YX‚³u`D~ËËÔŠ"Ôc*Šgc*ÄÃ
k̂|IZq-)‚³Zzg)dgztìX
]]]]....hhhh++++eeee$$$$IIIIzzzzVVVVÅÅÅÅ‚‚‚‚§§§§ßßßßYYYYÐÐÐÐ%%%%úúúúššššMMMMÅÅÅÅ||||::::

¬xîg6,].h+e$IDZl‚§ßYÃÇ].h+»xDB÷Zy»**³ìw
;]» ìā;]Dgzq*]Æ6ŠgzZ™Æ6Šg�¤Š{™}Ï²°Z"

gzbÐÃðm„7ìZzgË(,};]ŠZVä;]Ãgzqã)bÆa7
„7HÔÃí};]ÆPZzg¡¦DÆ!*g}~Ðz¾d$ZzgZëìÑ]7
™@*ìÔ‚§ßY»Šúòìāz{ZK̈yÃYy$ËìÃí}HìāZK̈yZLDÅãCŠ6,
ZÌJ-È‰‚Š{YâgÆ'×Z`Ôf‚ZzgÑÌY+Ð‡Ü÷�ZK̈yÆ£«~
ic*Š{‚Š{³ZyìYèCÙZK̈yŠzu}ZK̈yÐ8Zìp;]ŠZVZkÃ7
Tye:

Next, we consider the science of psychology.

Incidentally, psychoanalysis is not a science: it is at best a

me di c a l  pr o ce s s ,  an d  pe rp h ap s  ev en  m or e  l i ke

witch-doctoring. It has a theory as to what causes disease -

lots of different "spirits," etc. The witch doctor has a theory

that a disease like malaria is caused by a spirit which comes

into the air it is not cured by shaking a snake over it, but
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quinine does help malaria. So, if you are sick, I would advise

that you go to the witch doctor because he is the man in the

tribe who knows the most about the disease; on the other

hand, his knowledge is not science. Psychoanalysis has not

been checked carefully by experiment, and there is no way

to find a list of the number of cases in which it works, the

number of cases in which it does not work, etc.1 

The other branches of psychology, which involve things like

the physiology of sensation-what happens in the eye, and

what happens in the brain-are, if you wish, less interesting.

But some smaIl but real progress has been made in studying

them. One of the most interesting technical problems may or

may not be called psychology.

 The central problem of the mind, if you will, or the 

nervous system, is this: when an animal learns something, it

can do something different than it could before, and its brain

cell must have changed too, if it is made out of atoms. In

what way is it different? We do not know where to look, or

what to look for, when something is memorized. We do not

know what it means, or what change there is in the nervous

system, when a fact is learned. This is a very important

problem which has not been solved at all. Assuming,

however, that there is some kind of memory thing, the brain

is such an enormous mass of interconnecting wires and

nerves  that  i t  probably  cannot  be analyzed in  a

straightforward manner. There is an analog of this to 

computing machines and computing elements, in that they

also have a lot of lines, and they have some kind of element, 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. P. Feynman, Six Easy Pieces, U.S.A., Helix Books ,1995, p.63. 
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analogous, perhaps, to the synapse, or connection of one

nerve to another. This is a very interesting subject which we

have not the time to discuss further-the relationship between

thinking and computing machines. It must be appreciated,

of course, that this subject will tell us very little about the

real complexities of ordinary human behavior. All human

beings are so different. It will be a long time before we get

there. We must start much further back. If we could even

figure out how a dog works, we would have gone pretty far.

Dogs are easier to understand, but nobody yet knows how

dogs work.
1

‚bÃZq-¡~§iDŒY@*ìpÃí}Zy§hVÃ„¡~7&

XÆfg)‚bc*¡]»DqÝHYg;ìÔZkÎZw6,.e$÷}¨gzD+',Å
¢zg]ìāZ#”ÁD¡]Æ§jZzg§TD„)¡~ƒVÂZyÐ¡~Dù
qÝƒYì?

It is very difficult to find an equation for which such a

fantastic number is a natural root. Other possibilities have

been thought of; one is to relate it to the age of the universe.

Clearly, we have to find another large number somewhere.

But do we mean the age of the universe in years? No,

because years are not "natural"; they were devised by men.
2
 

‚‚‚‚bbbbªªªªkkkkzzzzááááyyyy6666,,,,¹¹¹¹ìììì::::
‚bZ0+ZizVZzgªkzáy6,¹ìtîfg$œî G0D7ÔÃí~ÅÞŠ]7,Û:  

The uncertainty 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. So

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p. 64.                         2. Ibid., p. 110.
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he proposed that it must be impossible. Then people sat

down and tried to figure out ways of doing it, and nobody

could figure out a way to measure the position and the

momentum of any thing-a screen, an electron, a billiard ball,

anything-with any greater accuracy. Quantum mechanics

maintains its perilous but accurate existence.
1
 

Thus we are confronted with a large number of

particles, which together seem to be the fundamental

constituents of matter. Fortunately, these particles are not all

different in their interactions with one another. In fact, there

seem to be just four kinds of interaction between particles

which, in the order of decreasing strength, are the nuclear

force, electrical interactions, the beta-decay interaction, and

gravity. The photon is coupled to all charged particles and

the strength of the interaction is measured by some number,

which is 1/137. The detailed law of this coupling is known,

that is Quantum Electrodynamics. Gravity is coupled to all

energy, but its coupling is extremely weak, much weaker

than that of electricity. This law is also known. Then there

are the so- called weak decays-beta decay, which causes the

neutron to disintegrate into proton, electron, and neutrino,

relatively slowly. This law is only partly known. The

so-called strong interaction, the meson-baryon interaction,  

has a strength of 1 in this scale, and the law is  completely 

unknown, although there are a number of known rules, such

as that the number of baryons does not change in any

reaction. This then, is the horrible condition of our physics 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p.38.
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today. To summarize it, I would say this: outside the

nucleus, we seem to know all; inside it, quantum mechanics

is valid-the principles of quantum mechanics have not been

found to fail. The stage on which we put all of our

knowledge, we would say, is relativistic space-time; perhaps

gravity is involved in space-time. We do not know how the

universe got started, and we have never made experiments

which check our ideas of space and time accurately, below

some tiny distance, so we only know that our ideas work

above that distance. We should also add that the rules of the

game are the quantum mechanical principles, and those

principles apply, so far as we can tell, to the new particles as

well as to the old. The origin of the forces in nuclei leads us

to new particles, but unfortunately they appear in great

profusion and we lack a complete understanding of their

interrelationship, although we already know that there are

some very surprising relationships among them. We seem

gradually to be groping toward an understanding of the

world of sub-atomic particles, but we really do not know

how far we have yet to go in this task.
1

]]]]....hhhh++++‚‚‚‚bbbb::::ˆ̂̂̂¶¶¶¶||||7777ðððð||||»»»»^̂̂̂ìììì::::
».$Æ�Æˆ].h+‚bÆfg)|Åˆl»»̂ƒŠHX».$ä

 CŠc*ā|Çˆl7ÅY$ËÉðÅY$ËìÔZK̈yZLf‚Æ_.Zk
 »Ñ]ÃZKf6‚|#ÐëM}™Yì®Z».$Æˆ‚bˆl|ÆOñ

ð|»§i0ˆÔZ[Z¤/ZkdÚø~¬Æ„Ã÷áï™1Yñ�».$Æ
~özŠZzgŒìÂf‚ categories ZkìwÐ57āf‚ZK̈ãÅ‚|#!*g{

»¿Ìz, [Creation of reality] ZK̈ãÅ‚|#‰‰$+rYCìð|
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., pp.43-45.
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z,$+mY@*ìÔª|°‘¼7ƒCÔÑZK̈ã„ÔZÝùìÔz„g[ìÔz„
qŠÇìX®ZÑZ[0ŠHZzg‚bZk6,-ÑÆZò[zfgZù½™äzZÑu®)
5+k,§iŒÛZg0*c*ÔtZq-@*g]|ìā|&+Z!îG�pŠ|ƒCìX|ÅÙ|#
f‚ZK̈ã6,Z®g7™CÔz{ZLƒä»�ZiZLZ0+ggBbìXGz2Å|~p~
ÅHÂôì?ª‚³D~¬Gz£Cc*YñQZkGz2ÃZkã|

~ps™äÆaŠ!*]Ôx@Z]Zzg}òÅ [Probable / possible truth]

Š*W!*ŠÅYñX|Â|gìÏz{Gz£YVµZzgGz2ÐZq-Zkã|
~YVpsƒð?Gz2ÐZkã|“W»¿Z¹‚³¿ìYèZk‚³

ZëìTÃZ(g™D„ [ m e t h o d ] §j~|Zë7É§i
Zkã|~psƒY@*ì&fZ™**&™r#pZ{(Z{ [Hypothesis] Gz£

k̂Zzg¬|ŒÛZgŠ}gì÷Ô‚b»ZÝyZy@s:|ì:»Ñ]Éf‚
ZK̈ãÐZ™zZá!Ûz±ÃâŠ~(~¾§beJÑYñZzgZgZŠ{ZK̈ãÃ™™ä

~âŠ~îg6,¾¾§bZ:‡]ÆZky',zñ»gÑñYNXtf‚ZK̈ã„z{ZÝ
[reality] Zzg| fact Úì�|ÃGz£ZzgGz2Ã|~eJwŠêìX

ZLƒäÆaËÆZ`7XtâzgZñZŠZg7ƒMhÔt)ZŠZg~7ÉZŠZg~
ƒD÷X [value loaded]

||||JJJJ----gggg‚‚‚‚ððððŠŠŠŠgggg„„„„ÏÏÏÏÆÆÆÆffffgggg))))eeeeìììì::::
|Zq-qìZzg|»DŠzuZçnìÔZ#ëDÅ!*]™D÷ÂZq-

ÃY+»§i6āz{ìc*6ā~Yy object ƒÇX object ƒÇZzgZq- subject

0*c*tûzZŠgZuÅŠzZµZµ+÷XtŠz�÷:ÿ1þZq-tā|°‘YãY$Ë
ìÔÿ2þŠzu}‰»ìwìā|7YãY$ËcZoÔZ#îyÔekg^ÔZ_543ð FGEiZZzg
ÑÙiz){ë÷ā|YãY$ËìpZkÆa9ÏÃZ(g™**ƒÇÏß
ƒÏÂ|Ã7YyMhXŠzu}‰„»!*ã».$åXZk»ñ�ìāM\|Ã

[structure of z(7YyMh6āz{ìÔÉZK̈y|6,ZLf6‚vV
»Z:t™@*ìZkÆË~�ZŠgZuƒÇz{�ÛŠ»ZÐZŠ~ZŠgZuƒÇ®Z|° mind]

‘Yã„7Y$ËZ¹MŠò|ð™@*ìXŠzâVkA$„~Z%s|Æû
zZŠgZuªY+6,ìz�Š|6,7ìX|Æz�ŠÆŠzâV‡b÷X

||||°°°°‘‘‘‘ÃÃÃÃYYYY''''eeee7777::::»»»»....$$$$::::
».$Æìw~�ÛŠiâVzkVÆZVÐ|ÃY}ìZkÆ
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%øg}a|ÃY'e„7Z¤/ZyZVÆ%|ÃY**YYÂë÷áh+|
Ã°‘YyMhpZ¹|»Š/ZyZVÆ%™„7MhZŠgZu|Z#Šz
ÛzãÁÜ6,«g{ŠHÂ|Å|Ã0***e„7gLX®Zë|Ãð™Mh
÷XpH|Åðƒ$Ëìc*t¿ŒÛ[|J-VYì?».$Æu`D~
tÎZÑ]7ZVñYMhāz{âzgZñ=ç5]»Zïg7™@*paèZK̈ã=ZzgŠZ],{
DZyÆz�Š»Zm]7™D®ZZyZñg6,z{Ãð¯x7™@*ÔŠzu}sV~ZyZñg
(âzgZñ=zûzjZkç5]Zzg,c*6,¼7¹YY/ªCÙz{âzgZñ=ZñgÅ:
F,h+™@*ì:@*GXpnf[~».$ÆZk�äZK̈yÆÎZCÙ|»Zïg™Šc*Zzg

mythological Zk§bgCgCâˆZÅŒ43š5é EGGCÎZÑ]ÃŠZ],{DÐ!*CÙïw™ZyÃìà
ŒÛZgŠ}Šc*ŠHX
zzzz����››››||||ÔÔÔÔZZZZ‹‹‹‹ZZZZssss||||6666,,,,««««7777::::

g‚ª–[-ZvmzÅZq-|÷XW\-ZvmzÅ»z�ŠZq-
|ìÔt|Zq-›yÆag‚ª–[å¨9ÅìpZq-)›Ô»�ÛZzg
æuÆaZk¬KÔ)oÔZ$+~Zzg¬|ÅÃð|7pZ¤/Ãð»�Ûg‚ª
$ó[Ã|7â}ÂZkÐ|$+w7YCÔ|»Z‹Zsz�Š|Æa
¢zg~7XÜstìāZq-„|âẐÅŒ43š5é EGGCÚø$+wYäÐ$+wYCìX
)›Æa|7gSpZïgg‚ª–[-ZvmzÅÐg‚ª–[-Zvm
zÅÅwZzg|ps7ƒYCYèW\»gÎwƒ**ËÆâ+c*šŠ™ä6,«

7ìXW\°ZßZµgÎw÷pZ{Zq-LÌW\åÃt:™}ÔT§bZv¬\Zq-
|ìpZ{Š*ÆÓxZK̈yZk|ZiàzZ$+~»Zïg™Š,X»[fZ™**&™r#

ZzgŠv].h+e$I4›®+»Z˜tìāz{‚bÅ|CäÔZkÅ{xVZzg
$zgc*VzZã™äÔZkÆ§ŠZ]Ú,]Zzg**»xVúc*V™äÆOñZk‚b
6,ßÍVÆZZyÃ¢o™ä~ẑs÷XZ¤/**&™r#zŠv

&CÒ}4è
E

GE‚b6,f[
~‘‰×»¸],_¬™feÂz{Zk×ÅãCŠ6,‚bÃgŠ™Mh¸Xf[ÃZkÆ

ZLWNW~Zk»n{Š3Mh¸pOñZkÆz{f[ÆWNW~ZCn{ŠNgì
÷ZzgZsx»n{Š3gì÷Xf[ÃZLZZyÅãK6,›y™äÆOñf[Æ
šŠ™Š{‚³|Æ�ÅãK6,ZkÃŠZ],{ZZy~ŠZ4™äÅÃÒ™gì÷X

7&pøg}].h+e$I unquestionable f[»Ãð…‚³u`DÃ
6,Z(ZZygnp [Questionsable, Challengable] ›®+ZkÎZD‚b
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÷�f[~Ì**aZzg®ŠìX‚bÃgŠ™äÆOñZÐZsxÐëW}™Æ
Š3**‚Š{ßkÅZ•Zzgf[Æ,Ð»ï°xzZ/»³ìX
‚‚‚‚bbbb::::ZZZZkkkkãããã¤¤¤¤&&&&ÔÔÔÔZZZZÈÈÈÈààààFFFF,,,,ŠŠŠŠhhhh++++::::

»[fZ™**&™r#Å’k,zVZzgh]ÐªCÙƒ@*ìāz{‚bÆûò
ÅãCŠ6,³�Ûâgì÷XqÑèÃ‚Zzgá [Principle of Verifaility] ºòÃ

äU*"$™Šc*ā‚b:ËqÅåÂ}™$Ëì:å Structuralists »Il‰
[probably ZzgZkãF,Šh+ [probably verifiy] F,Šh+Ôª‚bZkãÂ}

™Cì®ZZVgƒ,œ~Æ‚³GzçVÅãCŠ6,**&™r#»t'ā falsify]

‚bËÚÅ¤&Â}Ô@*G»ÃðñW,fg=ìXZq-)dÃ̀ìX‚³|
z{|ƒÏT»x@{ÔŠ/ÔjZkKÅãCŠ6,ZÏ§jÐŠ*»ÃðÌ¿™nT

generalizaed truth §bt|ËZzgäˆlÅc*Š@ìZkZßwÅãCŠ6,
Ð�ì&�Zzg‚b Inductivism ÒyKYD÷X›ëÃY+»t§i

Æu`~(,}#aädŠÑbÐšŠ™ÆZkÅÓx{xVzZã™Š~÷XâŠ~
Š*ÆjZáÐËÌŠú}ÃjZkKÅãCŠ6,DÆ‚BU*"$7HYYYVā

[universal] ƒ@*ìpŠúòWÃ¹ [personal] Zk¿Zzg§j~Š/CÙ�ÛŠ»ZÐZŠ~
ÅãCŠ6,WÃ¹Šú} [particular experience] ƒ@*ì®ZË{mŠ"

7KYMhXt§i¿b×]Ðà]Z~.™ä»¿ì‰ [universal claim]

PàzVÔP”V~»áÃ}ŠN™tŠúò™Šc*YñāÓxÃ}»áƒD÷XqÑè
Š*ÆÓx”VÆÓxÃzîV»nx@{e„7®ZZ,Šú}åÜsŠú}ƒD

ƒ@*ìÔ [probable truth] ÷ÔZkãCŠ6,qÝƒäzZÑsÔ³Ô|¡Zkãs
7ƒ@*XZkÅF,Šh+ËxÌƒ$ËìXZka, [absolute truth] Çs
ÅãCŠ6,Z~.™Š{}òÃ¬st7HY@*YèZk Inductivism ‚bÅÃ~

ZkãsÆgŠƒä»Z®gÜsZq-Z,Š"6,«ì�Zy‚—ÓxŠ!*]z}òÅÔ
™Š}X�ZkÃbÆh~Š*½Ð¦K‰¸}ÃðCÔtÐÑÔuqâb({±ðOZ
Š3ðŠ}ÂtWÃ¹ŠúòZq-x~gŠƒYñÇāÓxÃ}»áƒD÷XZÏa,

:ÅYn‚bÆu` [falicify] Z(7ìTÅF,Šh+ [truth] ‚b~Ãðs
[Scientific ~|Æ|ƒäc*sÆsƒä»Z®g‚³§i»g

6,ƒ@*ìªZÝCð‚³§j~©VƒCìXtZq-WÃ¹|ì Method]

ā|ZL|ƒäÆaËÅZ`7ƒCXz{°‘|ƒCìpZ{Ãðt
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™}c*:™}�|ËŠ"Zzg§jÐ¦/gäÆˆ|BðYñÂZkz‰Ü
J-Z#J-āŠzuZŠ/ZÐ)|U*"$:™Š}z{|7ìX®Z|¼7
ƒCÜsZŒŠ"ÆZËÐgŠƒYCìX

~Conjectures & refutations »gw0*6,‚bÆ!*g}~ZKÂ[
qì:

These considerations led me in the winter of 1919-20 to

conclusions which I may now reformulate as follows:

1. It is easy to obtain confirmations, or verifications, for

nearly every theory - if we look for confirmations. 

2. Confirmations should count only if they are the

result of risky predictions; that is to say, if,

unenlightened by the theory in question, we should

have expected an event which was incompatible with

the theory - an event which would have refuted the

theory. 

3. Every "good" scientific theory is a prohibition: it

forbids certain things to happen. The more a theory

forbids, the better it is. 

4. A theory which is not refutable by any conceivable

event 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. 

6. Confirming evidence should not count except when

it is the result of a genuine test of the theory; and this

means that it can be presented as a serious but
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unsuccessful attempt to falsify the theory. (I now

speak in such cases of "corroborating evidence.") 

7. Some genuinely testable theories, when found to be

false, are still upheld by their admirers - for example

by introducing ad hoc some auxiliary assumption, or

by reinterpreting the theory ad hoc in such a way

that it escapes refutation. Such a procedure is always

possible, but it rescues the theory from refutation

only at the price of destroying, or at least lowering,

its scientific status. (I later described such a rescuing

operation as a  "conventionalis t  twist"  or a

"conventionalist stratagem.") 

One can sum up all this by saying that the criterion of the

scientific status of a theory is its falsifiability, or refutability,

or testability.

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
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cannot claim to be backed by empirical evidence in the

scientific sense - although it may easily be, in some genetic

s e n s e ,  t h e  " r e s u l t  o f  o b s e r v a t i o n . "

(There were a great many other theories of this pre-scientific

or pseudo-scientific character, some of them, unfortunately,

as influential as the Marxist interpretation of history; for

example, the racialist interpretation of history - another of

those impressive and all-explanatory theories which act

upon weak minds like revelations.)

Thus the problem which I tried to solve by proposing the

criterion of falsifiability was neither a problem of

meaningfulness or significance, nor a problem of truth or

acceptability. It was the problem of drawing a line (as well

as this can be done) between the statements, or systems of

statements, of the empirical sciences, and all other

statements - whether they are of a religious or of a

metaphysical character, or simply pseudo-scientific. Years

later - it must have been in 1928 or 1929 - I called this first

problem of mine the "problem of demarcation." The criterion

of falsifiability is a solution to this problem of demarcation,

for it says that statements or systems of statements, in order

to be ranked as scientific, must be capable of conflicting with

possible, or conceivable, observations.
1

‚‚‚‚bbbbcccczzzzèèèèDDDD7777::::9999ZZZZŠŠŠŠ::::
Ð%úšM LL‚4¿óó&].h+e$I®+Zzg**&™r#D»fg=B÷ZzgZk

Æ!*)̄‚4¿Æfg)ZsxZzgŒÛMyÅ›+MU*"$™D÷Zkœ~ÆZë
ÐzZ�7&‚bZzg¡Òiªî

EE0‚bÅŠ*ÆZëF,+ßÍV~ Feyerabend®
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. K. P. Popper, Conjectaues and Refutation. London: Routledge & Kegan 

Paul,  1963, pp. 36-39 .

³³³³³³³³³³³³³³³³³³ 666622221111 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



ä‚4¿6,×Æfg)DÅ "Against Method" ÑgHY@*ìZzgZkÅÂ[
~9ZŠä‚b6, Science in a Free society Š*~i²!',0*™Šc*åZKÂ[

t7™@*z{ [objective knowledge] i',Š„×Hì9ZŠ‚bÃczèD
Ð˜zŒÛZgŠêìZkÆìw~‚bZy"Ñg Myth ‚bÃZq-ÄÔñy

§hV~ÐZq-§iì�f‚ZK̈ãä”wDÆaŠgc*ÄK÷p
ÔZkÆìw~ Not necessarily the best ‚bÑi˜4+§i7ì

‚bÃZq-§ii0+ÏZzgDÆîg6,Jw™äzZßVä%Yõ7,@*wÆJw™1ìJw
™äzZáZk!*]ÐzZ�7÷āZkÅuzŠH÷ZzgZkǢZZ+zxZ]H÷Yè
Z(™äzZßVä¬„ð™g3åā‚bÑi˜ÓxExÐ4!*ÑF,ZzgZaF,+Dì
z{HìāT§blaÃgc*„Ðe{HŠH!*ÇZk§b‚bZzggc*„»m»ƒ

Î‚ÌÀán˜VÓxgzZc*]ÔÓxgzZîExÔÓx [Free] **ec@*āZq-MiZŠ�Û~
ŠZø;ñ‚.DÆ”wÆÓx§hVÃ7V§jZzgfgZùÐÎY%Æ
ñZµxƒV:āÓxgc*4eJçÜs‚bÅu6,4Æaz�ƒZkÆìw~
‚b/ge$Æa$+F,+ç{ì®Z‚bÅF,¹ZzggëgÅôZãúZxÆ4Š™Š´
ec@*āZÐ/g~§jÐ‡1HYnX

À˜‚bÃD̈ÃëZzg',F,KÅzzZkÅŠšMÔÒÔŠ?Å̧]z
ZÃŠe$z){ŒÛZgŠbYD÷19ZŠÆìw~Š?ZzgÒÅ=ôLzZãîg6,

7ÅY$Ë:
Reason and Rationality are ambiguous and never clearly

explained. 

Farewell to Zke~ZkÆ‘:ŠÑbZzgdZ‹ZŸ]ZkÅÂ[
~,Ð7,ñYMh÷X Reason

ŒÛZgŠê collage t™äÐZïg™@*ìz{ZÐ [System] z{‚bÃÂx
ÆÃb»bŠZgì Disunity of science ìz{‚³DÅzu]»‡b7ìz{
9ZŠ‚bÃf! Science is not one thing, it is many. ZkÆìw~

ZEge$ÆºZzg�Ûzr»Zq-ZëÏg&ìz{Hìāczèîg6,‚bÔM7ZßY
~Ãð�Ût7ìX voodoo Zzg Astrology

z{‚bÃ”wD»zZu[e:Ô§iÔu`t™äÐZïg™@*ìz{
)1]ÔfZCpZ÷]MgizƒVZzg�YúZïÆ™ŠZgÃÒZzgŠšMÆ£«~
‚bÅF,¹Æaic*Š{ZëÔñW,Zzg‡.Þf™&ìZkÆìw~‚bÆyZy~
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»gŠ¿tåā John Krige »ZßwñW,gLìZk×6, "anything goes" Üs
ZkÅ Any thing goes means that in practice every thing stays. 

Óx’k,zV~f!Š*~‚bÅ6,-ZzguÐic*Š{ZW,5+k,~6,J×Mìz{‚bÃ
DÆ”w»4+fg=t™äÐZïg™@*ì:

We can't justify the science as the best way of acquiring

knowledge.

ZkÆìw~‚³}òzxZ]‚bÅÑÅŠ?½7™DYèÓx
‚³}ò)‚³ÁÜ6,Z®g™D÷:

And the results of science don't prove its excellence, since

these results have often depended on the presence of non

scientific elements. 

z{)‚³x@Z]ÃÃc*]Æ̃z¦g™@*ìYèÃðx@{ËÃbÔˆZÅŒ43š5é EGG]Ô
¦gZ]Zzgz�Šc*]Æ%e„7:

Observations are just as theoretical (that hypothetical) as

theories, "Logically speaking, all terms are "theoretical" 
1

7ÉZŠZg~¦g™@*ìÔ�Zq-{m value nutral z{‚bÃ)ZŠZg~
@*gõâẐÅŒ43š5é EGG]Zzgz�Šc*]Ð',MæƒCì:

One of these is that "every positivistic observation language

is based upon a metaphysical ontology"
2

"the interpretation of a scientific theory depends upon

nothing but the state of affairs it describes" 
3

ZkŠzg~āZ#,gÉð™äÆOñ‚bÆ£œ»F,)y0ŠHìZzg‚³
Z@ZsÅŠÔúZzgyÅdz[ãCŠ,½™g;ìZzgZq-f!®e%ÆZÖp~:

"philosophy is worthless unless it makes a positive and

quantifiable contribution to the growth of knowledge 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Philosophical Papers, Volume 1, p. 32 note.

2. Philosophical Papers, Volume 1, p. 21.

3. Philosophical Papers, Volume 1, p. 42.
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(which, of course, means science)".

9ZŠZk¦gq¢ÃŠg„t7™@*z{�Ã‚bÆ{ŠxÆîg6,',ŠZ“7™@*Zk
e~Zk»”h+×ZkÅÂ1V~7,JYYìX

Zñ¯geZK̈ebc*Ms#;~ZkÆ„z�»¿Y,̂{7H
ŠHìZzgtY,̂{‘:Á¬xûic*Š{ìÔ5¸Ù:

By the early 1970s Feyerabend had flown the

falsificationist coop and was ready to expound his own

perspective on scientific method. In 1970, he published a

long article entitled "Against Method" in which he attacked

several prominent accounts of scientific methodology. In

their correspondence, he and Lakatos subsequently planned

the construction of a debate volume, to be entitled For and

Against Method, in which Lakatos would put forward the

"rationalist" case that there was an identifiable set of rules of

scientific method which make all good science science, and

Feyerabend would attack it. Lakatos' unexpected death in

February 1974, which seems to have shocked Feyerabend

deeply, meant that the rationalist part of the joint work was

never completed.

What's so great about knowledge? What's so great

about science? What's so great about truth? We were not

going to be disappointed after all! During the following

weeks of that term, and for the rest of his year as a visiting

lecturer, Feyerabend demolished virtually every traditional

academic boundary. He held no idea and no person sacred.

With unprecedented energy and enthusiasm he discussed

anything from Aristotle to the Azande. How does science

differ from witchcraft? Does it provide the only rational way

of cognitively organizing our experience? What should we

do if the pursuit of truth cripples our intellects and stunts
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our individuality? Suddenly epistemology became an

exhilarating area of investigation.1 

Because his health was poor, Feyerabend started

seeing a healer who had been recommended to him. The

treatment was successful, and thenceforth Feyerabend used

to refer to his own case as an example of both the failures of

orthodox medicine and the largely unexplored possibilities

of "alternative" or traditional remedies.

"Against Method" is not a book, it is a collage. It contains

descriptions, analyses, arguments that I had published, in

almost the same words, ten, fifteen, even twenty years

earlier… I arranged them in a suitable order, added

transitions, replaced moderate passages with more

outrageous ones, and called the result "anarchism". I loved

to shock people….2

He emphasised that older scientific theories, like

Aristotle's Theory of Motion, had powerful empirical and

argumentative support, and stressed, correlatively, that the

heroes of the scientific revolution, such as Galileo, were not

as scrupulous as they were sometimes represented to be. He

portrayed Galileo as  making full  use of  rhetoric,

propaganda, and various epistemological tricks in order to

support the heliocentric position. The Galileo case is crucial

for Feyerabend, since the "scientific revolution" is his  

paradigm of scientific progress and of radical conceptual   
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1. John Krige, Science, Revolution and Discontinuity, Sussex: Harvester

Press, 1980, pp. 106-107.

2. P.K Feyerabend, Against Method: Outline of an Anarchistic Theory of

Knowledge, London: New Left Books, 1975,pp.139, 142.
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change, and Galileo is his hero of the scientific revolution.

He also sought further to downgrade the importance of 

empirical arguments by suggesting that aesthetic criteria,

personal whims and social factors have a far more decisive

role in the history of science than rationalist or empiricist

historiography would indicate.

Against Method explicitly drew the "epistemological

anarchist" conclusion that there are no useful and

exceptionless methodological rules governing the progress

of science or the growth of knowledge. The history of science

is so complex that if we insist on a general methodology

which will not inhibit progress, the only "rule" it will

contain, will be the useless suggestion: "anything goes". In

particular, logical empiricist methodologies and Popper's

Critical Rationalism would inhibit scientific progress by

enforcing restrictive conditions on new theories. 

Feyerabend saw himself as having undermined the

arguments for science's privileged position within culture,

and much of his later work was a critique of the position of

science within Western societies. Because there is no

scientific method, we can't justify science as the best way of

acquiring knowledge. And the results of science don't prove

its excellence, since these results have often depended on the

presence of non-scientific elements, science prevails only

because "the show has been rigged in its favour" 
1

 and other traditions, despite their achievements, have never

been given a chance. The truth, he suggests, is that science is

much closer to myth than a scientific philosophy is prepared
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 to admit. It is one of the many forms of thought that have

been developed by man, and not necessarily the best. It is

conspicuous, noisy, and impudent, but it is inherently

superior only for those who have already decided in favour

of a certain ideology, or who have accepted it without ever

having examined its advantages and its limits.
1
 

The separation of church and state should therefore

be supplemented by the separation of science and state, in

order for us to achieve the humanity we are capable of.

Setting up the ideal of a free society as "a society in which all

traditions have equal rights and equal access to the centres

of power"
2

, Feyerabend argues that science is a threat to

democracy. To defend society against science we should

place science under democratic control and be intensely

sceptical about scientific "experts", consulting them only if

they are controlled democratically by juries of laypeople.

Many of the more important papers Feyerabend

published during the mid-1980s were collected together in

Farewell to Reason[ London: Verso, 1987]. The major message

of this book is that Relativism is the solution to the problems

of conflicting beliefs and of conflicting ways of life.

Feyerabend starts by suggesting that the contemporary

intellectual scene in Western culture is by no means as

fragmented and cacophonous as many intellectuals would

have us believe. The surface diversity belies a deeper

uniformity, a monotony generated and sustained by the
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2. Ibid., p.9.
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cultural and ideological imperialism which the West uses to

beat its opponents into submission. Such uniformity,

however, can be shown to be harmful even when judged by

the standards of those who impose it. Cultural diversity,

which already exists in some societies, is a good thing not

least because it affords the best defence against totalitarian

domination.

Feyerabend complains that the ideas of reason and

rationality are "ambiguous and never clearly explained" 1
,
  

they are defied hangovers from autocratic times which no

longer have any content but whose "halo of excellence"

[ibid.] clings to them and lends them spurious respectability:

[R]ationalism has no identifiable content and reason, no

recognisable agenda over and above the principles of the

party that happens to have appropriated its name. All it does

now is to lend class to the general drive towards monotony.

It is time to disengage Reason from this drive and, as it has

been thoroughly compromised by the association, to bid it

farewell.2

[R]elativism is the tool with which Feyerabend hopes to

"undermine the very basis of Reason" 3. But is it Reason with

a capital "R", the philosophers' abstraction alone, that is to be

renounced, or reason itself too? Feyerabend is on weak

ground when he claims that "Reason" is a philosophers'

notion which has no content, for it is precisely the

philosopher who is willing to attach a specific content to the  

formal notion of rationality (unlike the  layperson, whose
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1. P. Feyerabend, Farewell to Reasen, London: Veso Newleft books 1987, p. 10.

2. Ibid.,p. 13.                  3. Ibid.
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notion of reason is closer to what Feyerabend calls the

"material" conception, where to be rational is "to avoid

certain views and to accept others".1

One of the projects which Feyerabend worked on for

a long time, but never really brought to completion, went

under the name "The Rise of Western Rationalism". Under

this umbrella he hoped to show that Reason (with a capital

"R") and Science had displaced the binding principles of

previous world-views not as the result of having won an

argument, but as the result of power-play. While the first

philosophers (the pre-Socratic thinkers) had interesting

views, their attempt to replace, streamline or rationalise the

folk-wisdom which surrounded them was eminently

resistible. Their introduction of the appearance/reality

dichotomy made nonsense of many of the things people had

previously known. Even nowadays, indigenous cultures and

counter-cultural practices provide alternatives to Reason and

that nasty Western science.

However, Feyerabend recognised that this is to

present science as too much of a monolith. In most of his

work after Against Method, he emphasises what has come to

be known as the "disunity of science". Science, he insists, is a

collage, not a system or a unified project. Not only does it

include plenty of components derived from distinctly

"non-scientific" disciplines, but these components are often

vital parts of the "progress" science has made (using

whatever criterion of progress you prefer). Science is a

collection of theories, practices, research traditions and 
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wor ld- vi ews  who se  r an ge  o f  ap pl i ca t io n  i s  not

well-determined and whose merits vary to a great extent. All

this can be summed up in his slogan: "Science is not one

thing, it is many."

Likewise, the supposed ontological correlate of science, "the

world", consists not only of one kind of thing but of countless

kinds of things, things which cannot be "reduced" to one

another. In fact, there is no good reason to suppose that the

world has a single, determinate nature. Rather we inquirers

construct the world in the course of our inquiries, and the

plurality of our inquiries ensures that the world itself has a

deeply plural  quali ty :  the Homeric gods  and the

microphysicist's subatomic particles are simply different

ways in which "Being" responds to (different kinds of)

inquiry. How the world is "in-itself" is for ever unknowable.

In this respect, Feyerabend's last work can be thought of as

aligned with "social constructivism".

Feyerabend came to be seen as a leading cultural

relativist, not just because he stressed that some theories are

incommensurable, but also because he defended relativism

in politics as well as in epistemology. His denunciations of

aggressive Western imperialism, his critique of science itself,

his conclusion that "objectively" there may be nothing to

choose between the claims of science and those of astrology,

voodoo, and alternative medicine, as well as his concern for

environmental issues ensured that he was a hero of the

anti-technological counter-culture.
1
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What I want to talk about in this lecture is not, strictly 

speaking, the character of physical law. One might imagine

at least that one is talking about nature when one is talking

about the character of physical law; but I do not want to talk

about nature, but rather about how we stand relative to

nature now. I want to tell you . . . what there is to guess, and

how one goes about guessing. Someone suggested that it

would be ideal if, as I went along, I would slowly explain

how to guess a law, and then end by creating a new law for

you. I do not know whether I shall be able to do that. . . .In

general we look for a new law by the following process. First

we guess it. Then we compute the consequences of the guess

to see what would be implied if this law that we guessed is

right. Then we compare the result of the computation to

nature with experiment or experience, compare it directly

with observation, to see if it works. If it disagrees with

experiment it is wrong. In that simple statement is the key to

science. It does not make any difference how beautiful your

guess is. It does not make any difference how smart you are,

who made the guess, or what his name is- if it disagrees with

experiment it is wrong. That is all there is to it. It is true that

one has to check a little to make sure that it is wrong,

because whoever did the experiment may have reported

incorrectly, or there may have been some feature in the

experiment that was not noticed, some dirt or something; or 

the man who computed the consequences, even though it 

may have been the one who made the guesses, could have

made some mistake in the analysis. These are obvious

remarks, so when I say if it disagrees with experiment it is
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wrong, I mean after the experiment has been checked, the

calculations have been checked, and the thing has been

rubbed back and forth a few times to make sure that the

consequences are logical consequences from the guess, and

that in fact it disagrees with a very carefully checked

 experiment.

This will give you a some what wrong impression of

science. It suggests that we keep on guessing possibilities

and comparing them with experiment, and this is to put

experiment  into  a  ra ther  weak posi t ion.  In  fact

experimenters have a certain individual character. They like

to do experiments even if nobody has guessed yet and they

very often do their experiments in a region in which people

know the theorist has not made any guesses. For instance,

we may know a great many laws, but do not know whether

they really work at high energy, because it is just a good

guess that they work at high energy. Experimenters have

tried experiments at higher energy, and in fact every once in

a while experiment produces trouble; that is, it produces a

discovery that one of the things we thought right is wrong.

In this way experiment can produce unexpected results, and

that starts us guessing again. One instance of an unexpected

result is the M meson and its neutrino, which was not

guessed by anybody at all before it was discovered, and

even today nobody yet has any method of guessing by

which this would be a natural result. 

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
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compute - consequences 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 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.However. it is rather remarkable how we can

have some ideas which will last so long. One of the ways of

stopping science would be only to do experiments in the

region where you know the law. But experimenters search

most diligently, and with the greatest effort, in exactly those

places where it seems most likely that we can prove our

theories wrong. In other words we are trying to prove

ourselves wrong as quickly as possible, because only in that
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way can we find progress. For example, today among

ordinary low energy phenomena we do not know where to

look for trouble, we think everything is all right, and so

there is no particular big programme looking for trouble in

nuclear reactions, or in super-conductivity. In these lectures

I am concentrating on discovering fundamental laws. The

whole range of physics, which is interesting, includes also an

understanding at another level of these phenomena like

super-conductivity and nuclear reactions, in terms of the

fundamental laws. But I am talking now about discovering

trouble, something wrong with fundamental laws, and since

among low energy phenomena nobody knows where to

look, all the experiments today in this field of finding out a

new law, are of high energy.

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! Also if the process of computing the

consequences is indefinite, then with a little skill any

experimental results can be made to look like the expected

consequences. You are probably familiar with that in other

fields. "A" hates his mother. The reason is, of course, because

she did not caress him or love him enough when he was a

child. But if you investigate you find out that as a matter of
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fact she did love him very much, and everything was all

right. Well then, it was because she was over-indulgent

when he was a child! By having a vague theory it is possible

to get either result. The cure for this one is the following. If it

were possible to state exactly, ahead of time, how much love

is not enough, and how much love is over-indulgent, then

there would be a perfectly legitimate theory against which

you could make tests. It is usually saidwhen this is pointed

out, "When you are dealing with psychological matters

things can't be defined so precisely." Yes, but then you

cannot claim to know anything about it.

You will be horrified to hear that we have examples

in physics of exactly the same kind. We have these

approximate symmetries, which work something like this.

You have an approximate symmetry, so you calculate a set

of consequences supposing it to be perfect.

When compared with experiment, it does not agree.

Of course-the symmetry you are supposed to expect is

approximate, so if the agreement is pretty good you say,

"Nice!," while if the agreement is very poor you say, "Well,

this particular thing must be especially sensitive to the

failure of the symmetry." Now you may laugh, but we have

to make progress in that way. When a subject is first new,

and these particles are new to us, this jockeying around, this

"feeling" way of guessing at the results, is the beginning of

any science. The same thing is true of the symmetry

proposition in physics as is true of psychology, so do not

laugh too hard. It is necessary in the beginning to be very

careful. It is easy to fall into the deep end by this kind of
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vague theory. It is hard, to prove it wrong, and it takes a

certain skill and experience not to walk off the plank in the

game. . . .

Because I am a theoretical physicist, and more

delighted with this end of the problem, I want now to

concentrate on how to make the guesses.

As I said before, it is not of any importance where

the guess comes from; it is only important that it should

agree with experiment, and that it should be as definite as

possible. "Then," you say, "that is very simple. You set up a

machine, a great computing machine, which has a random

wheel in it that makes a succession of guesses, and each time

it guesses a hypothesis about how nature should work it

computes immediately the consequences, and makes a

comparison with a list of experimental results it has at the

other end." In other words, guessing is a dumb man's job.

Actually it is quite the opposite, and I will try to explain

why.

The first problem is how to start. You say, "Well I'd

start off with all the known principles." But all the principles

that are known are inconsistent with each other, so

something has to be removed. We get a lot of letters from

people insisting that we ought to make holes in our guesses.

You see, you make a hole, to make room for a new guess.

Somebody says, "You know, you people always say that

space is continuous. How do you know when you get to a

small enough dimension that there really are enough points

in between, that it isn't just a lot of dots separated by little

distances?" Or they say, "You know those quantum

³³³³³³³³³³³³³³³³³³ 111144441111 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



mechanical amplitudes you told me about, they're so

complicated and absurd, what makes you think those are

right? May be they aren't right." Such remarks are obvious

and are perfectly clear to anybody who is working on this

problem. It does not do any good to point this out. The

problem is not only what might be wrong but what,

precisely, might be substituted in place of it. In the case of

the continuous space, suppose the precise proposition is that

space really consists of a series of dots, and that the space

between them does not mean anything, and that the dots are

in a cubic array. Then we can prove immediately that this is

wrong. It does not work. The problem is not just to say

something might be wrong, but to replace it by something

and that is not so easy. As soon as any really definite idea is

substituted it becomes almost immediately apparent that it

does not work.

The second difficulty is that there is an infinite

number of possibilities of these simple types. It is something

like this. You are sitting working very hard, you have

worked for a long time trying to open a safe. Then some Joe

comes along who knows nothing about what you are doing,

except 

that you are trying to open the safe. He says "Why don't you

try the combination 10:20:30?" Maybe you know already that

the middle number is 32, not 20. Maybe you know as a

matter of fact that it is a five-digit combination. . . . So please

do not send me any letters trying to tell me how the thing is

going to work. I read them-I always read them to make sure

that I have not already thought of what is suggested-but it
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takes too long to answer them, because they are usually in

the class "try 10:20:30." As usual, nature's imagination far

surpasses our own, as we have seen from the other theories

which are subtle and deep. To get such a subtle and deep

guess is not so easy. One must be really clever to guess, and

it is not possible to do it blindly by machine.

I want to discuss now the art of guessing nature's

laws. It is an art. How is it done? One way you might

suggest is to look at history to see how the other guys did it.

So we look at history.

We must start with Newton. He had a situation

where he had incomplete knowledge, and he was able to

guess the laws by putting together ideas which were all

relatively close to experiment; there was not a great distance

between the observations and the tests. That was the first

way, but today it does not work so well.

The next guy who did something great was Maxwell, who

obtained the laws of electricity and magnetism. What he did

was this. He put together all the laws of electricity, due to

Faraday and other people who came before him, and he

looked at them and realized that they were mathematically

inconsistent. In order to straighten it out he had to add one 

term to an equation. He did this by inventing for himself a

model of idler wheels and gears and so on in space. He

found what the new law was-but nobody paid much

attention because they did not believe in the idler wheels.

We do not believe in the idler wheels today, but the

equations that he obtained were correct. So the logic may be

wrong but the answer is right.
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In the case of relativity the discovery was completely

different. There was an accumulation of paradoxes; the

known laws gave inconsistent results. This was a new kind

of thinking, a thinking in terms of discussing the possible

symmetries of laws. It was especially difficult, because for

the first time it was realized how long something like

Newton's laws could seem right, and still ultimately be

wrong. Also it was difficult to accept that ordinary ideas of

time and space, which seemed so instinctive, could be

wrong.

Quantum mechanics was discovered in two

independent ways-which is a lesson. There again, and even

more so, an enormous number of paradoxes were

discovered experimentally, things that absolutely could not

be explained in any way by what was known. It was not that

the knowledge was incomplete, but that the knowledge was

too complete. Your prediction was that this should happen-it

did not. The two different routes were one by Schrodinger,

who guessed the equation, the other by Heisenberg, who

argued that you must analyze what is measurable. These

two different philosophical methods led to the same

discovery in the end.

More recently, the discovery of the laws of the weak

decay I spoke of, when a neutron disintegrates into a proton,

an electron and an anti-neutrino-which are still only partly 

known-add up to a somewhat different situation. This time

it was a case of incomplete knowledge, and only the

equation was guessed. The special difficulty this time was

that the experiments were all wrong. How can you guess the
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right answer if, when you calculate the result, it disagrees

with experiment? You need courage to say the experiments

must be wrong. I will explain where that courage comes

from later. Today we have no paradoxes-maybe. We have

this infinity that comes in when we put all the laws together,

but the people sweeping the dirt under the rug are so clever

that one sometimes thinks this is not a serious paradox.

Again, the fact that we have found all these particles does

not tell us anything except that our knowledge is

incomplete. I am sure that history does not repeat itself in

physics, as you can tell from looking at the examples I have

given. The reason is this. Any schemes-such as "think of

symmetry laws," or "put the information in mathematical

form," or "guess equations"-are known to everybody now,

and they are all tried all the time. When you are struck, the

answer cannot be one of these, because you will have tried

these right away. There must be another way next time. Each

time we get into this log-jam of too much trouble, too many

problems, it is because the methods that we are using are

just like the ones we have used before. The next scheme, the

new discovery, is going to be made in a completely different

way. So history does not help us much. . . .

It is not unscientific to make a guess, although many

people who are not in science think it is. Some years ago I

had a conversation with a layman about flying saucers 

because I am scientific I know all about flying saucers! I said

"I don't think there are flying saucers." So my antagonist

said, "Is it impossible that there are flying saucers? Can you

prove that there are flying saucers? Can you prove that it's
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impossible?" "No," I said, "I can't prove it's impossible. It's

just very unlikely." At that he said, "You are very

unscientific. If you can't prove it impossible then how can

you say that it's unlikely?" But that is the way that is

scientific. It is scientific only to say what is more likely and

what is less likely, and not to be proving all the time the

possible and impossible. To define what I mean, I might

have said to him, "Listen, I mean that from my knowledge of

the world that I see around me, I think, that it is much more

likely that the reports of flying saucers are the results of the

known irrational characteristics of terrestrial intelligence

than of the unknown rational efforts of extraterrestrial

intelligence." It is just more likely, that is all. It is a good

guess. And we always try to guess the most likely

explanation, keeping in the back of the mind the fact that if it

does not work we must discuss the other possibilities. . . .

That reminds me of another point,  that the

philosophy or ideas around a theory may change

enormously when there are very tiny changes in the theory.

For instance, Newton's ideas about space and time agreed

with experiment very well, but in order to get the correct

motion of the orbit of Mercury, which was a tiny, tiny 

difference, the difference in the character of the theory

needed was enormous. The reason is that Newton's laws

were so simple and so perfect, and they produced definite

results. In order to get something that would produce a

slightly different result it had to be completely different. In

stating a new law you cannot make imperfections on a

perfect thing; you have to have another perfect thing. So the
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difference in philosophical ideas between Newton's and

Einstein's theories of gravitation are enormous.

What are these philosophies? They are really tricky

ways to compute consequences quickly. A philosophy,

which is sometimes called an understanding of the law, is

simply a way that a person hold the laws in his mind in

order to guess quickly at consequences. Some people have

said, and it is true in cases "like Maxwell's equations, "Never

mind the philosophy, never mind anything of this kind, just

guess the equations. The problem is only to compute the

answers so that they agree with experiment, and it is not

necessary to have a philosophy, or argument, or words,

about the equation." That is good in the sense that if you

only guess the equation you are not prejudicing yourself,

and you will guess better. On the other hand, maybe the

philosophy helps you to guess. It is very hard to say.

For those people who insist that the only thing that is

important is that the theory agrees with experiment, I would

like to imagine a discussion between a Mayan astronomer

and his student. The Mayans were able to calculate with

great precision predictions, for example, for eclipses and for

the position of the moon in the sky, the position of Venus, 

etc. It was all done by arithmetic. They counted a certain

number and subtracted some numbers, and so on. There was

no discussion of what the moon was. There was no

discussion even of the idea that it went around. They just

calculated the time when there would be an eclipse, or when

the moon would rise at the full, and so on. Suppose that a

young man went to the astronomer and said, "I have an idea.
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May be those things are going around, and there are balls of

something like rocks out there, and we could calculate how

they move in a completely different way from just

calculating what time they appear in the sky." "Yes," says the

astronomer, "and how accurately can you predict eclipses?"

He says, "I haven't developed the thing very far yet." Then

says the astronomer, "Well, we can calculate eclipses more

accurately than you can with your model, so you must not

pay any attention to your idea because obviously the

mathematical scheme is better." There is a very strong

tendency, when someone comes up with an idea and says,

"Let's suppose that the world is this way," for people to say

to him, "What would you get for the answer to such and

such a problem?" And he says, "I haven't developed it far

enough." And they say, "Well, we have already developed it

much further, and we can get the answers very accurately."

So it  is  a problem whether or not to worry about

philosophies behind ideas.

Another way of working, of course, is to guess new

principles. In Einstein's theory of gravitation he guessed, on

top of al l  the other  principles,  the principle that

corresponded to the idea that the forces are always

proportional to the 

masses. He guessed the principle that if you are in an

accelerating car you cannot distinguish that from being in a

gravitational field, and by adding that principle to all the

other principles, he was able to deduce the correct laws of

gravitation.

That outlines a number of possible ways of guessing.
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I would now like to come to some other points about the

final result. First of all, when we are all finished, and we

have a mathematical theory by which we can compute

consequences, what can we do? It really is an amazing thing.

In order to figure out what an atom is going to do in a given

situation we make up rules with marks on paper, carry them

into a machine which has switches that open and close in

some complicated way, and the result will tell us what the

atom is going to do! If the way that these switches open and

close were some kind of model of the atom, if we thought

that the atom had switches in it, then I would say that I

understood more or less what is going on. I find it quite

amazing that it is possible to predict what will happen by

mathematics, which is simply following rules which really

have nothing to do with what is going on in the original

thing. The closing and opening of switches in a computer is

quite different from what is happening in nature.

On e  o f  t h e  m o s t  i m p o r t a n t  t h i n g  i n  th i s

"guess-compute consequences-compare with experiment"

business is to know when you are right. It is possible to

know when you are right way ahead of checking all the

consequences. You can recognize truth by its beauty and

simplicity. It is always easy when you have made a guess, 

and done two or three little calculations to make sure that it

is not obviously wrong, to know that it is right-at least if you

have any experience-because usually what happens is that

more comes out than goes in. Your guess is, in fact, that

something is very simple. If you cannot "see immediately

that it is wrong, and it is simpler than it was before, then it is
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right. The inexperienced, and crackpots, and people like

that, make guesses that are simple, but you can immediately

see that they are wrong, so that does not count. Others, the

inexperienced students, make guesses that are very

complicated, and it sort of looks as if it is all right, but I

know it is not true because the truth always turns out to be

simpler than you thought. What we need is imagination, but

imagination in a terrible straitjacket. We have to find a new

view of the world that has to agree with everything that is

known, but disagree in its predictions somewhere, otherwise

it is not interesting. And in that disagreement it must agree

with nature. If you can find any other view of the world

which agrees over the entire range where things have

already been observed, but disagrees somewhere else, you

have made a great discovery. It is very nearly impossible,

but not quite to find any theory which agrees with

experiments over the entire range in which all theories have

been checked, and yet gives different consequences in some

other range, even a theory whose different consequences do

not turn out to agree with nature. A new idea is extremely

difficult to think of. It takes a fantastic imagination.

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 colleagues say that this fundamental aspect of

our science will go on; but I think there will certainly 

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
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become boring that there are so many levels one underneath

the other. It seems to me that -what can happen in the future

is either that all the laws become known-that is, if you had

enough laws you could compute consequences and they

would always agree with experiment, which would be the

end of the line or it may happen that the experiments get

harder and harder to make, more and more expensive, so

you get 99.9 per cent of the phenomena, but there is always

some phenomenon which has just been discovered, which is

very hard to measure, and which disagrees; and as soon as

you have the explanation of that one there is always another

one, and it gets slower and slower and more and more

uninteresting. That is another way it may end. But I think it

has to end in one way or another.

We are very lucky to live in an age in which we are

still making discoveries. It is like the discovery of

America-you only discover it once. The age in which we live

is the age in which we are discovering the fundamental laws

of nature, and that day will never come again. It is very

exciting, it is marvellous, but this excitement will have to go.

Of course in the future there will be other interests. There

will be the interest of the connection of one level of

phenomena to another-phenomena in biology and so on, or,

if you are talking about exploration, exploring other planets,

but there will not still be the same things that we are doing

now.

Another thing that will happen is that ultimately, if it

turns out that all is known, or it gets very dull, the vigorous

philosophy and the careful attention to all these things that I
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have been talking about will gradually disappear. The

philosophers who are always on the outside making stupid

remarks will be able to close in, because we cannot push 

them away by saying, "If you were right we would be able to

guess all the rest of the laws," because when the laws are all

there they will have an explanation for them. For instance,

there are always explanations about why the world is

three-dimensional. Well, there is only one world, and it is

hard to tell if that explanation is right or not, so that if

everything were known there would be some explanation

about why those were the right laws. But that explanation

would be in a frame that we cannot criticize by arguing that

type of reasoning will not permit us to go further. There will

be a degeneration of ideas, just like the degeneration that

great explorers feel is occurring when tourists begin moving

in on a territory.

In this age people are experiencing a delight, the

tremendous delight that you get when you guess how

nature will work in a new situation never seen before. From

experiments and information in a certain range you can

guess what is going to happen in a region where no one has

ever explored before. It is a little different from regular 

exploration in that there are enough clues on the land

discovered to guess what the land that has not been

discovered is going to look like. These guesses, incidentally,

are often very different from what you have already

seen-they take a lot of thought.

What is it about nature that lets this happen, that it is

possible to guess from one part what the rest is going to do?

³³³³³³³³³³³³³³³³³³ 222255551111 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ ‚bHì? ³³³³³³³³³³³³³³³³³³



That is an unscientific question: I do not know how to

answer it, and therefore I am going to give an unscientific

answer. I think it is because nature has a simplicity and 

therefore a great beauty.1
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\1. Richard Feynman, The Character of Physical Law. MIT Press.
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³Z~.™**āz{̂kƒD÷)dgztìX**&™r#Sk„g]»Ng_·�ÛâN:
That all high level theories grow and live despite the

existence of anomalies. The existence of such anomalies is

not usualy taken by the working scientists as an indication

that the theory in question is false on the contrary, he will

usually and necessarily, assume that Auxiliary hypotheses

which are associated with the theory can be modified to

incorporate and explain existing anomalies. 

[Anomalies]V 0*6,6,ZkWÐt!*]zZãƒ̂āÃð‚³ÃtZ(7ì�{ñ
Ð{àƒZy{ñVÔ!VÔñVÔ$zg-VÔÛ[Zzg§ŠZ]Æ!*z�Š‚³ÃbÃåîg
6,gŠ7HYYÉZy{ñVÅgzÝ~ZÐF,çÔp~ZzgÃU*ãÆ¿Ð¦/ZgZYYì
Zzg‰‰{xVÃWCYC÷ZyÃŠzg™äÅÃÒÅYCìX0*6,ZzgZkÆ**Š+

Z°gzìÑ]ÅgzÝ~U*"$ƒ@* ÆW~ GrunbaumÔTichyÔMillerÔLakatos

ìāÃð‚³ÃtZÝoÐÞZ7ìÔ®Zz{D�ZÝo6,FFƒZzgT»öÜsZzgÜs
ÚZÝoŠzg™Æ`c*Y@*ƒz{DùBYì?DƒZzgZk~ZÝoƒVz{DùƒY
ì?Z,ß]ÒûDZzgZÝoÆŠí‚³Ãc*]ÆDÃ**&™r#�ÛâD÷āLLk̂D

$+wg;ƒÂz{D Ú [Subject] ñçq ìóóXDñçqZzgcznÆm»**xìÔZ#
ùBYìX|ZLƒäZzgZL�ZiÆaËŠzu}6,«7ƒCt÷DZzg
t|ì�Š!*]6,«ìZzgŠ/»³$+s„$+wYCì?‚b:D

[Reality  of ìÔ:8©3©ï G
GGGLD [Real i ty] ìÔ:| [knowledge]

ìÔZkaātZLƒä»�ZiZLZ0+g7gBb®ZZÐDŒÛZgŠbe Knowledge]

[Self Evident „7XZ#āŒÛWyœDìÔZLƒä»�ZiZLZ0+gg‚rì
ZÐ‚bÐU*"$™**Ë[u`~‡.ÞJw7Ô‚b|Åˆl Evidence]

DìX|âŠ~Š*~ » [creation of reality] z=ôz̈»D7|Åð
ð70*$Ëz{»7ƒCZiàZ$+~z�ŠgBbìZzgZL�Ziz�ŠÆaËÅZ`7

ZkDÃ Popper Zka ƒCX‚b»DpZ÷]Ô¢ŠZ]ZzgZyzVÐðƒ@*ìÔ
[Subjective 6,ŒDŒÛZgŠêìXZkñç¦D pure subjective factors

ÐczèDŒÛWy»Zm]™**ZzgtIācznzñçq~Ãð§Š7 Knowledge]

[pre -suppositionless] ƒY¾w‚ŠÏÆÎZHì?Dz{ì�GzŸ]ÐâzgZ
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ƒÔ‚³DÓxF,GzŸ]6,FFìXZke~**&™r#Z¤/DÙgwÆ-gà‚b6,
~7,|BÂZyÆ¹ The Crises of European Sciences Z‹Ÿ]ZkÅÂ[

ÐzZcŠzgƒYNÐX®Z‚bDÆŠZ],}~7WC²ŒÛWyDÌìÔ‘ÐêL|Ì
ZzgZÝDÂ|»D„ìÔZÏ‘ÐêLÇÃ�{ÅþLÇäzkÆfg)«H‚³Ô~ÔªÏ
Zzg)¬DÐZk»ñZi:¹(,ZÕìX0*6,»ñ�Šg̀fsìÔâ>{TgÃ.e$Âz
Ð7,"Å¢zg]ì:

As Popper represents it, the central problem in the

philosophy of science is that of demarcation, i.e., of

distinguishing between science and what he terms

‘non-science’, under which heading he ranks, amongst

others, logic, metaphysics, psycho-analysis, and Adler's

individual psychology. Popper is unusual amongst

contemporary philosophers in that he accepts the validity of

the Humean critique of Induction, and indeed, goes beyond

it in arguing that induction is never actually used by the

scientist. However, he does not concede that this entails the

scepticism which is associated with Hume, and argues that

the Baconian/Newtonian insistence on the primacy of ‘pure’

observation, as the initial step in the formation of theories, is

completely misguided: all observation is selective and

theory-laden—there are no pure or theory-free observations.

In this way he de-stabilises the traditional view that science

can be distinguished from non-science on the basis of its

inductive methodology; in contradistinction to this, Popper

holds that there is no unique methodology specific to

science. Science, like virtually every other human, and

indeed organic, activity, Popper believes, consists largely of

problem-solving.

Popper, then, repudiates induction, and rejects the view that

it is the characteristic method of scientific investigation and

inference, and substitutes falsifiability in its place. It is easy,

he argues, to obtain evidence in favour of virtually any

theory, and he consequently holds that such ‘corroboration’,

as he terms it, should count scientifically only if it is the
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positive result of a genuinely ‘risky’ prediction, which might

conceivably have been false. For Popper, a theory is scientific

only if it is refutable by a conceivable event. Every genuine

test of a scientific theory, then, is logically an attempt to

refute or to falsify it, and one genuine counter-instance

falsifies the whole theory. In a critical sense, Popper's theory

of demarcation is based upon his perception of the logical

asymmetry which holds between verif ication and

falsification: it is logically impossible to conclusively verify a

universal proposition by reference to experience (as Hume

saw clearly), but a single counter-instance conclusively

falsifies the corresponding universal law. In a word, an

exception, far from ‘proving’ a rule, conclusively refutes it.

Every genuine scientific theory then, in Popper's

view, is prohibitive , in the sense that it forbids, by

implication, particular events or occurrences. As such it can

be tested and falsified, but never logically verified. Thus

Popper stresses that it should not be inferred from the fact

that a theory has withstood the most rigorous testing, for

however long a period of time, that it has been verified;

rather we should recognise that such a theory has received a

high measure of corroboration and may be provisionally

retained as the best available theory until it is finally falsified

(if indeed it is ever falsified), and/or is superseded by a

better theory.

Popper has always drawn a clear distinction between

the logic of falsifiability and its applied methodology. The logic

of his theory is utterly simple: if a single ferrous metal is

unaffected by a magnetic field it cannot be the case that all

ferrous metals are affected by magnetic fields. Logically

speaking, a scientific law is conclusively falsifiable although

it is not conclusively verifiable. Methodologically, however,

the situation is much more complex: no observation is free
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from the possibility of error—consequently we may question

whether our experimental result was what it appeared to be.

Thus, while advocating falsifiability as the criterion

of demarcation for science, Popper explicitly allows for the

fact that in practice a single conflicting or counter-instance is

never sufficient methodologically to falsify a theory, and

that scientific theories are often retained even though much

of the available evidence conflicts with them, or is

anomalous with respect to them. Scientific theories may, and

do, arise genetically in many different ways, and the manner

in which a particular scientist comes to formulate a

particular theory may be of biographical interest, but it is of

no consequence as far as the philosophy of science is

concerned. Popper stresses in particular that there is no

unique way, no single method such as induction, which

functions as the route to scientific theory, a view which

Einstein personally endorsed with his affirmation that ‘There

is no logical path leading to [the highly universal laws of

science]. They can only be reached by intuition, based upon

something like an intellectual love of the objects of

experience’. Science, in Popper's view, starts with problems

rather than with observations—it is, indeed, precisely in the

context of grappling with a problem that the scientist makes

observations in the first instance: his observations are

selectively designed to test the extent to which a given

theory functions as a satisfactory solution to a given

problem.

On this criterion of demarcation physics, chemistry,

and (non-introspective) psychology, amongst others, are

sciences,  psycho-analysis  is  a  pre-science ( i .e . ,  it

undoubtedly contains useful and informative truths, but

until such time as psycho-analytical theories can be

formulated in such a manner as to be falsifiable, they will
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not attain the status of scientific theories), and astrology and

phrenology are pseudo-sciences. Formally, then, Popper's

theory of demarcation may be articulated as follows: where

a ‘basic statement’ is to be understood as a particular

observation-report, then we may say that a theory is

scientific if and only if it divides the class of basic statements

into the following two non-empty sub-classes: (a) the class of

all those basic statements with which it is inconsistent, or

which it prohibits—this is the class of its potential falsifiers

(i.e., those statements which, if true, falsify the whole

theory), and (b) the class of those basic statements with

which it is consistent, or which it permits (i.e., those

statements which, if true, corroborate it, or bear it out).

For Popper accordingly, the growth of human

knowledge proceeds from our problems and from our

attempts to solve them. These attempts involve the

formulation of theories which, if they are to explain

anomalies which exist with respect to earlier theories, must

go beyond existing knowledge and therefore require a leap

of the imagination. For this reason, Popper places special

emphasis on the role played by the independent creative

imagination in the formulation of theory. The centrality and

priority of problems  in Popper's account of science is

paramount, and it is this which leads him to characterise

scientists as 'problem-solvers'. Further, since the scientist

begins with problems rather than with observations or 'bare

facts', Popper argues that the only logical technique which is

an integral part of scientific method is that of the deductive

testing of theories which are not themselves the product of

any logical operation. In this deductive procedure

conclusions are inferred from a tentative hypothesis. These

conclusions are then compared with one another and with

other relevant statements to determine whether they falsify
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or corroborate the hypothesis. Such conclusions are not

directly compared with the facts, Popper stresses, simply

be ca us e  th e re  a re  n o  ' pu re '  fa c ts  a va i l a bl e ;  a l l

observation-statements are theory-laden, and are as much a

function of purely subjective factors (interests, expectations,

wishes, etc.) as they are a function of what is objectively real.

How then does the deductive procedure work? Popper

specifies four steps:

(a) The first is formal, a testing of the internal consistency of

the theoretical system to see if it involves any contradictions.

(b) The second step is semi-formal, the axiomatising of the

theory to distinguish between its empirical and its logical

elements. In performing this step the scientist makes the

logical form of the theory explicit. Failure to do this can lead

to category-mistakes  the scientist ends up asking the

wrong questions, and searches for empirical data where

none are available. Most scientific theories contain analytic

(i.e., a priori) and synthetic elements, and it is necessary to

axiomatise them in order to distinguish the two clearly.

(c) The third step is the comparing of the new theory with

existing ones to determine whether it constitutes an advance

upon them. If it does not constitute such an advance, it will

not be adopted. If, on the other hand, its explanatory success

matches that of the existing theories, and additionally, it

explains some hitherto anomalous phenomenon, or solves

some hitherto unsolvable problems, it will be deemed to

constitute an advance upon the existing theories, and will be

adopted. Thus science involves theoretical progress.

However, Popper stresses that we ascertain whether one

theory is better than another by deductively testing both

theories, rather than by induction. For this reason, he argues

that a theory is deemed to be better than another if (while

unfalsified) it has greater empirical content, and therefore
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greater predictive power than its rival. The classic

illustration of this in physics was the replacement of

Newton's theory of universal gravitation by Einstein's theory

of relativity. This elucidates the nature of science as Popper

sees it: at any given time there will be a number of

conflicting theories or conjectures, some of which will

explain more than others. The latter will consequently be

provisionally adopted. In short, for Popper any theory X is

better than a 'rival' theory Y if X has greater empirical content,

and hence greater predictive power, than Y.

(d) The fourth and final step is the testing of a theory by the

empirical application of the conclusions derived from it. If

such conclusions are shown to be true, the theory is

corroborated (but never verified). If the conclusion is shown

to be false, then this is taken as a signal that the theory

cannot be completely correct (logically the theory is

falsified), and the scientist begins his quest for a better

theory. He does not, however, abandon the present theory

until such time as he has a better one to substitute for it.

More precisely, the method of theory-testing is as follows:

certain singular propositions are deduced from the new

theory-these are predictions, and of special interest are those

predictions which are 'risky' [in the sense of being intuitively

implausible or of being startlingly novel] and experimentally

testable. From amongst the latter the scientist next selects

those which are not derivable from the current or existing

theory-of particular importance are those which contradict

the current or existing theory. He then seeks a decision as

regards these and other derived statements by comparing

them with the results of practical applications and

experimentation. If the new predictions are borne out, then

the new theory is corroborated [and the old one falsified], and

is adopted as a working hypothesis. If the predictions are not
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borne out, then they falsify the theory from which they are

derived. Thus Popper retains an element of empiricism: for

him scientific method does involve making an appeal to

experience. But unlike traditional empiricists, Popper holds

that experience cannot determine theory,  it rather delimits it:

it shows which theories are false, not which theories are true.

Moreover, Popper also rejects the empiricist doctrine that

empirical observations are, or can be, infallible, in view of

the fact that they are themselves theory-laden.

The general picture of Popper's philosophy of

science, then is this: Hume's philosophy demonstrates that

there is a contradiction implicit in traditional empiricism,

which holds both that all knowledge is derived from

experience and that universal propositions (including

scientific laws) are verifiable by reference to experience. The

contradiction, which Hume himself saw clearly, derives

from the attempt to show that, notwithstanding the

open-ended nature of experience, scientific laws may be

construed as empirical generalisations which are in some

way finally confirmable by a 'positive' experience. Popper

eliminates the contradiction by rejecting the first of these

principles and removing the demand for empirical

verification in favour of empirical falsification in the second.

Scientific theories, for him, are not inductively inferred from

experience, nor is scientific experimentation carried out with

a view to verifying or finally establishing the truth of

theories; rather, all knowledge is provisional, conjectural,

hypothetical-we can never finally prove our scientific

theories, we can merely (provisionally) confirm or

(conclusively) refute them; hence at any given time we have

to choose between the potentially infinite number of theories

which wil l  expla in  the set  of  phenomena under

investigation. Faced with this choice, we can only eliminate
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those theories which are demonstrably false, and rationally

choose between the remaining, unfalsified theories. Hence

Popper's emphasis on the importance of the critical spirit to

science  for him critical thinking is the very essence of

rationality. For it is only by critical thought that we can

eliminate false theories, and determine which of the

remaining theories is the best available one, in the sense of

possessing the highest level of explanatory force and

predictive power. It is precisely this kind of critical thinking

which is conspicuous by its absence in contemporary

Marxism and in psychoanalysis. 

How then can one be certain that one is questioning

the right thing? The Popperian answer is that we cannot

have absolute certainty here, but repeated tests usually show

where the trouble lies. Even observation statements, Popper

maintains, are fallible, and science in his view is not a quest

for certain knowledge, but an evolutionary process in which

hypotheses or conjectures are imaginatively proposed and

tested in order to explain facts or to solve problems. Popper

emphasises both the importance of questioning the

background knowledge when the need arises, and the

significance of the fact that observation-statements are

theory-laden, and hence fallible. For while falsifiability is

simple as a logical principle, in practice it is exceedingly

complicated-no single observation can ever be taken to

falsify a theory, for there is always the possibility (a) that the

observation itself is mistaken, or (b) that the assumed

background knowledge is faulty or defective.

Popper was initially uneasy with the concept of

truth, and in his earliest writings he avoided asserting that a

theory which is corroborated is true-for clearly if every

theory is an open-ended hypothesis, as he maintains, then

ipso facto it has to be at least potentially false. For this reason
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Popper restricted himself to the contention that a theory

which is falsified is false and is known to be such, and that a

theory which replaces a falsified theory (because it has a

higher empirical content than the latter, and explains what

has falsified it) is a 'better theory' than its predecessor.

However, he came to accept Tarski's reformulation of the

correspondence theory of truth, and in Conjectures and

Refutations (1963) he integrated the concepts of truth and

content to frame the metalogical concept of 'truthlikeness' or

'verisimilitude'. A 'good' scientific theory, Popper thus

argued, has a higher level of verisimilitude than its rivals,

and he explicated this concept by reference to the logical

consequences of theories. A theory's content is the totality of

its logical consequences, which can be divided into two

classes: there is the 'truth-content' of a theory, which is the

class of true propositions which may be derived from it, on

the one hand, and the 'falsity-content' of a theory, on the

other hand, which is the class of the theory's false

consequences (this latter class may of course be empty, and

in the case of a theory which is true is necessarily empty).

The utilisation of either method of computing

verisimilitude shows, Popper held, that even if a theory t2 

with a higher content than a rival theory t1 is subsequently

falsified, it can still legitimately be regarded as a better

theory than t1, and 'better' is here now understood to mean

t2 is closer to the truth than t1. Thus scientific progress

involves, on this view, the abandonment of partially true,

but falsified, theories, for theories with a higher level of

verisimilitude þnot absolute DÇ7ZÞÔŒÛ+ªkÔ/ªCÙ9 ÿ
Ô%A$þ  i.e., which approach more closely to the truth]. In this

way, verisimilitude allowed Popper to mitigate what many

saw as the pessimism of an anti-inductivist philosophy of
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science which held that most, if not all scientific theories are

false, and that a true theory, even if discovered, could not be

known to be such. With the introduction of the new concept,

Popper was able to represent this as an essentially optimistic

position in terms of which we can legitimately be said to

have reason to believe that science makes progress towards

the truth through the falsification and corroboration of

theories. Scientific progress, in other words, could now be

represented as progress towards the truth, and experimental

corroboration could be seen an indicator of verisimilitude. 1
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ƒ@*ìÔZvZK̈yÅZq-Zq-w•»Dg‚rìÔZgqx~H6,zgl0*g;ìÔ}.ZƒY}ìÔz{
ŠßVÆgZiJ-Yy©8ìÔZyŒÛMãÒ**]Ã**&™r#].h+‚bÅgzÝ~U*"$™Æ

ŒÛMyˆÆ"ÑgZ©â]zÒ**]â¯tZ
ÄBgö OÔâˆZÅŒ43™ö EGZzggzqãZjZwzÝ] Š3Š,X

Ðmgnp÷ÔT»‚³ŠZ],ï»gÐÃðm7ÔTŠZ],Ò»gÅŠÑª„AƒÔz;Vâ
[Pure ˆZÅŒ43™ö EGŠÑªÅˆl"p!*]ìXZkÅzztìā‚bÆ0*k=¡

ì�-ZzgAŠ*ÐZz6,ZàÅ&¢A7gBbX‚bÜs™6,Z®g™C reason]

~ŠÚÐ‡Üì®Z=Æfg)bðD»ÌZq-ÁF,bz„ [Whole] ì�DÃ®ÿ N

qÝƒ@*ìX',}VäZke~z].ZyÆ%=jZkÔŠ!*]Zzgx@Z]ÐqÝ
DÃ)ÇZzg**eŒÛZgŠ¶Æa�VBŠ~÷Z¤/**&™r#Z¹7,|BÂªZyg{

~[Great Metaphysicions] YNÔ',}VZkœ~Æ(,}âẐÅŒ43™ö EG#a
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1. From Stanford Encyclopedia Archives of Philosophy: Karl Popper. at 

plato. stanford.edu/entries/Popper on 30-8-09

h]fZ™**&Ô™41X 2222CCCC
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÷áïìÔz{‚b6,̂gg‚råZzg…ÌåZkäf!�d$~‚bÆ(,_ƒñ
gÎc»x@{ZKM\VÐHåZzgZLŠÑbÐ[ExÃZŠ²™gÄŠc*XözŠ=Zyâˆ
ZÅŒ43™ö EGZñgJ-7V$ËÔpz{=�»ÐzZÝƒZzgZq-Šzu}u`DZzgâˆ
ZÅŒ43š5é EGG]ÐÇìz{ZyZñgÃZK¤/Ä~Ñ$ËìX›Zq-_./ìTÆz�ŠÐCÙ

¿MÇ{ìp‚³u`D~›ÃU*"$7HYYÔ›Æ_."»gc*MCY,̂{
71YYāX›Ô¾Ð›Ôt›Ô“J-›Ô‚b›ÆTzÁZzg
ŠzgZ#/õ EGÃCk™äÅf„7gBbÔ1Zk_."ÐZïgÌe7Ô‚bt9ìā
ëZÐZKi!*y~Òy7™Mh®Z›‚³ŠZ],ïDÐ{g`ŒÛZg0*CìX°iâ:
‚bÃ„fg$œî G0Dâ**Y@*ì®ZÜsz„ZñgDtKYD÷�-ZzgŠ!§jÐ

ŒÛMyœ~Zv¬\»f™½ã089Mc*]~ìÔZÅg)éYZzgÈZ]»f™ U*"$KYÃX
021Zzg091Mc*]~ìÔ[>»f™76£â]6,ÔgÎwÔ9ZzgZmCY»f™005ÐiZZ+
£â]6,Ô¼A07%ûÔ346%ûÔ»]07%ûÔMy]001%ûÔª#Ö66%ûÔZ2[
812%ûZzgŠv"ÑgZ+Z˜q]»E+™{ì�‚³u`DÆŠZ],}Ð!*CÙ÷XÂ
H‚bZyZ˜q]Ãt™Cì?ªCÙì‚bZy»Zïg™CìÔŒÛMyÃZzgZkÆ
Òy™Š{zZu]ÃDZzgŠZ],{DÐ!*CÙ™™Z¹)‚³Ò**]ŒÛZgŠîìYè‚³D

:HYnÔXÅ [experience] ÆIŠc*]Z,ŠúzVÃt7™DX»Š/
:HYnÔXÃŠ/Ç{~ [doubt] :ÅYnÔX~— [Falsify/Refute] F,Šh+

[Mathematical :YnZzggc*èÅi!*y [Laboratory experement] 6,3
~Òy:HYn®ZtÓxMc*])‚³÷X Language]

ŒÛMyˆÆËÒy»].h+‚bÅgzÝ~Zm]c*Z,ŠZŠ»ŠúòÔZq-½Zzg·
!*]ìXZkñ�Å'×h+,ÆaŠ&ÀŸ/õ GG}ŒÛMyˆÆ!*g}~M@*ìāZÐ
ƒLZ}á™¡Òï G

EL·~å6,**iwƒñ].h+‚b4,zwŒÛMyÆZk§jÃ7ây$ËÔZÏ
§b¼Az3»z�Šz;VÅzVZzgHV»E+™{Šg`fs£â]6,ŒÛMyä.e$Ñbz
$iû EÆ‚BÒyHì:28:2Ô662:2Ô581:3Ô241:3Ô58:92Ô62:63Ô37:93Ô6:74Ô

64:55Ô51:43Ô26:55Ô æÖÛàì^ÍÚÏ^Ý…eäqßj^á 22:96Ô01:88ÔZÏ§bŠzkV»f™:
]á]Ö³×#³ä]�j†pÚà]ÖÛçÚßnà ZÏ§bñÝÆ$VÃ¼AÆ$+áyh+he»ŒÛMãŠúò:

ÿ111:9þÔ].h+‚bZ,ËŠú}Ãt7™CXZÏ§b ]Þ³ËŠã³Üæ]Úç]ÖãÜe^áÖãÜ]Örßè
fs£â]~Òyƒðì: ÄZÞÔZkÅÔÔgÉÔZÌÅ�,ŒÛMyÆŠg`

25:42Ô47:2Ô2:02Ô3:02Ô44:02Ô53:82Ô62:97Ô8X9:08Ô77:4Ô901:71Ô12:95Ô
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Ô].h+‚bÄÅË 2:32Ô81:53Ô32:93Ô34:86Ô44:07Ô93:14Ô9:97Ô2:88Ô8:89
Z+ªÃt7™CÔZÏ§bÎŠÆ!*g}~ŒÛMy»tŠúòāÎŠÐâwZvÅÃ~

].h+‚bÆ4,Šq- æÚ^]injÜÚà…e^Ön†eç]Êo]Úç]Ù]Öß^ŒÊ¡m†eç]Âß‚]Ö×#ä 7(,k:
tŠúò·ìXZÏ§bf™ZÞ~ŠßV»jyZzgZEyìÿ82:31þÔñÝÆ̈[6,
4,zÁPÿ62:9þÔÿ04:9þÔÿ62:84þÔZÏ§bŠßV~i8-5Ô̧5ÔÝsm−ÔŠßVÃ
@Ze$NÔZk6,Š5ÔŠßV»'ç NEO+ƒ**5±Ù:382:2Ô53:04Ô11:46Ô8:53ÔZÏ§b
ŒÛMyzkÃLLDóóHì87:2Ô152:2Ô7:3Ô261:4Ô971:2Ô891:2Ô111:21Ô91:31Ô25:41Ô

Zg7ŠîX 45:04Ô01:56Ô²].h+‚bzkÃËŠgZ~Ìfg$œî G0DŒÛ
ZÏ§b**£îG0™ÔÅS:]Ô1-ŠÆZz™sÔ7Z‹ñ.~¡»

‚,$0Y**ÔYŠz¤/zVÐ£™̈**Ôh+¡Ô0*ãOY**Ô|]-÷»TÆùÐ
i0+{òM**Ô°Z|g‚tŠZgŠg|#»QkH¾n"ÑgâẐÅŒ43™ö EG›ë�¡âŠ~-Ô8Ô=
zÅgÆa**‡&ÿELtIt#÷ŒÛMy~Ò]ÐÒyK‰÷XÅF,Šh+c*$›Ò3û GE

G
‚b»ŠZ],{„7p‚³ŠZ],}~ZÐDt7HY@*X**&™r#»tŠúòā

X ŒÛMy~‚³!V»Zky7Zq-·Zzg"pŠúòì
ÿ77:03þLLgZk‚ñ ]]ôôÖF³o¾ôØõùƒôpû$ø×F&ô�öÃøgõ ?û ]ôÞû_ø×ôÏöç ŒÛMy~M@*ì:

Å§s�&÷ápVzZÑìóóÔ].h+‚bZ,Ë‚ñÃ7â„XŒÛWy~((W�yZzg
‚]W�y»f™HŠHìX‚bËW�yÃ7â„Xz{9ìāZz6,ÜsÜñi”
ìZkÆÎZ¼7ìXŒÛWy~½ã&ÎZVg{Wc*]~W�yŠ*»f™HŠHX‚b
Zy&ÎZVg{WìV»Zïg™CìX**&™r#Æ0*kZk»H�Z[ì?ŒÛWy~
Îg`»f™!*g!*gWc*ìpÀ˜ZÏÎg`»f™ì�ßÍVÃÃW@*ìZzgßvB÷āŠ*~
'Zq-„Îg`ìp|~CÙ(g}~FÎg`¤/Šl™gì÷ÔZkÅ,Y+

Ð0‚³It#»_·HYñXŒÛMy~ÜsZq-e0+» Black holes Æa
Óx(gzVÆZLZLFe0+÷Â}.ZéZ3ŒÛMy~ÜsZq-e0+ZzgÎg`  f™ì²

Æf™»tÈìāÔÍf!*vÔZv¬\ZK»Ñ]ÐpŠ**zZ�ì?Šzu}/V~
ŒÛWyÅtÓxWc*]Ì].h+‚bÆ_.7÷XYèŒÛWyW�yŠ*ÆÜsZq-
Îg`»f™™g;ìÎg`»f™ŒÛWy~½ãÞ%ûWc*ìX®Z**&™r#ÆZßw
Æ�t33Wc*]ÌZŠðg}‚³DÅ§sgÉð™C÷Xt!*]ÂŒÛMyÆ%Ì
Š*»CÙMŠòZLx@}ÐÒy™YìāM�y6,ÜsZzgÜsZq-Îg`ñ�ŠìÔ

pZq-Îg`ªW�yŠ*6,¿zZáÒ»ŒÛWy~f™™äÅ¢zg]„7āz{CÙZq-
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ÃÃWg;ìXtZiwÐZ$+J-ÆÓxZK̈âV»Z½¦ÔWÃ¹Zzgczèx@{ìXZkZq-
Îg`ÆƒäÆaŒÛWyÅ]Wc*]ÅÃð¢zg]:¶:‚bÅ�Å¢zg]X

ªCÙìŒVÎg`Æf™»ÑÂxFZzgDƒ]»Òy7ÉßÍVÃZq-
WÃ¹zczèŠ"Æfg){Û»Ñ]ÅÜEÅ§sáz™**°Šì:āÎg�V
Å®ZŠÆDÅ§sÔZ¤/ŒÛWy‘ÐêL‚bÅgÉÂ[¶6ā**&™r#»ìwìÂ
Zk~ŠvÎg�VZzge0+zV»8c*,Ðf™¢zg~åÔc*ÁZiÁZyÅ®ZŠÆ!*g}
~ÃðZ÷ág{c*)tƒ@*X

|]i™c*mZ?xä�ÛºÐ�Ûâc*āz{1hñZzgZyÅZâ!*Ý÷Q>
mF³Ûø³†ûmø³Üö]Îû³ßöjô³oûÖô³†øeôùÔôæø]‰û³rö³‚ôpûæø]…ûÒøÃôoûÚøÄø]Ö†#ÒôÃônûàø ÷};V±»¹VÐƒÇ:

ÿ3:34þpZväZ¹gC«™Šc*X|]Z',Z�ÃÌZÏ§bMy/~ZzÑŠ«ÅˆX
].h+‚bŒÛWyÅZyŠzâVMìVÃt7™CYèz{ÜsZzgÜsAz¥wÆ
Gz26,¢gBbìX!*Ýúg]»´`Æ%^aZ™**c*Ç1hS!*Ý»´`Æˆ
Ì^aZ™**].h+‚bÅÃ~e7ÂHŒÛWyÅtWc*]ß÷?ŒÛWy~Wc*]

]øÞû³ø̂ÙøÂø³×ønûÔø]Öû³ÓôjFgøÚôßûäö!mFkºÚ%vûÓøÛFkºâöà$]öÝ% ? âöçø]Ö$„ôpû  ?·]Æ!*g}~¹ŠH:
Êø³ø̂Ú$^]Ö$„ômûàøÊôoûÎö×öçûeôãôÜû‡ømûÈºÊønøj$fôÃöçûáøÚø^iø�ø^eøäøÚôßûäö]eûjôÇø«ðø]ÖûËôjûßøèôæø  ]ÖûÓôjFgôæø]öìø†öÚöjø�FfôãFkº

ÒöØ'Úôùàû  æø]Ö†#‰ôíöçûáøÊôo]ÖûÃô×ûÜômøÏöçûÖöçûáø!Úøß$^eôä́  
Ýþ

?]ôŸ$]Ö×#äö ü æøÚø^møÃû×øÜöiøû̂æômû×øä  ]eûjôÇø«ðøiøû̂æômû×ôä́
ÿ3:7þāZy»|xZvÆÎZÃð7YyYZzgZI ]öæÖöç]]ŸûøÖûfø^hô ? æøÚø^mø„$Ò$†ö]ôŸ$  Âôßû‚ô…øeôùßø^

D¸ë÷āøgZZy6,ZZyìXZ+Wc*]Å®ZŠZh{àìXWc*]Æ!*g}~
Zv¬\äpŠ�ÛâŠc*āZy»Ç|xÃð7Y}Â‚bÆŠZ],}ÐtWtÌ!*CÙg{

IZ¤/].h+‚bMc*]?·]»|xC$ËìÿÍf!*vþÂZk»ÈtìāŒÛMy
»ÒypŠZL!*g}~Šg„7ìXZyWìVÆ!*g}~**&™r#Ã́[zdÔ
ZzgxŠ?ßÍVÃŒäÆaŠ}Mh÷?ZyWìV6,ÂZv¬\Æ¬Æ_.ZZy

]øæûÒø³^Ö$³„ôpûÚø†$Âø×FoÎø†ûmøèõæ$ Ñ**ƒÇŒV‚³Ô¯òZzg[ŠP**»xƒYNÏÔZÏ§b:
 Êø³ø̂Úø^iøäö]Ö×#äöÚô^ñøèøÂø^Ýõ$öÜ$eøÃø%øäü  Îø³^Ùø]øÞ#omövûóâF„ôåô]Ö×#äöeøÃû‚øÚøçûiôãø^  âôoøìø^æômøèºÂø×FoÂö†öæû�ôãø^

Îø³^ÙøeØûÖ$fô%ûkøÚô^ñøèøÂø^ÝõÊø^Þû¿ö†û]ôÖFo›øÃø^ÚôÔøæø  Îø^ÙøÖøfô%ûkömøçûÚ÷^]øæûeøÃûø̃møçûÝõ  Îø^ÙøÒøÜûÖøfô%ûkø
æø]Þû¿ö†û]ôÖFouôÛø^…ôÕøæøÖôßørûÃø×øÔø!møè÷Öôù×ß$^Œôæø]Þû¿ö†û]ôÖøo]ÖûÃô¿ø^ÝôÒønûÌø  �ø†ø]eôÔøÖøÜûmøjøŠøß$äû

ÿ2:952þ Îø³^Ùø]øÂû×øÜö]øá$]Ö×#äøÂø×FoÒöØôù�øoûðõÎø‚ômû†º  Êø×øÛ$^iøføn$àøÖøäü  Þö³ßû�ôö̂âø^$öÜ$ÞøÓûŠöçûâø^ÖøvûÛ÷^
ŒÛWyÆ_.Zq-WŠòÎ',kJ-%3ñ#/õ FG%Š{7,Zg;ÔZk»3**Î',kJ-Çg;
yZ[:ƒZÔZ#ZväZÐÎ',kÆˆi0+{HÂZk»¢J%Š{Zzg¼åQZkÆ‚t

³³³³³³³³³³³³³³³³³³ 999966661111 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ »[fZ™**&»eZËH.ÞÐoø{:eZ{±è NEZÝo ³³³³³³³³³³³³³³³³³³



¢ñÃÌi0+{™Šc*ZzgZkWŠòÃCc*āZk§bZv¬\%Š}Ãi0+{™}ÇÔH].h+‚b
ZkWe$Ãt™}Ï?Ãð‚bŠZy‚³u`~ZyWc*]Ãt7™}ÇÔSÏ§b:

Îø³^Ùøeø×FoæøÖFÓôàûÖôùnø_ûÛøòôà$  Îø^Ùø]øæøÖøÜûiöç+Úôàû  æø]ôƒûÎø³^Ùø]ôeû†FấÜö…øhôù]ø…ôÞôoûÒønûÌøiövûoô]ÖûÛøçûiFo
Îø³^ÙøÊø³íö„û]ø…ûeøÃøè÷Úôùàø]Ö_$nû†ôÊø’ö†ûâöà$]ôÖønûÔø$öÜ$]qûÃøØûÂø×FoÒöØôùqøføØõÚôùßûãöà$qöû̂ð÷]$öÜ$  Îø×ûfôoû

ÿ2:062þŒÛWyC@*ìā|]Z',Z� æø]Âû³×øÜû]øá$]Ö×#äøÂøô̂mûº̂uøÓônûÜ  ]�ûÂöãö³à$møû̂iônûßøÔø‰øÃûn÷^
mZ?xäeg6,0+}•}•}™ÆNh6,gÄŠbZv¬\Æ¬Ðz{i0+{ƒ‰X
].h+‚bZ,ËÒyÃt7™CXH**&™r#].h+‚bÐZkWe$ÃU*"$
™Mh÷?HIŒÆfg)ËZK̈yÅñ]zZµƒ$Ëì?‚bZÐt7™CÔ1

ÊøÛøàûuø«q$ÔøÊônûäôÚôàûeøÃû‚ôÚø^qø«ðøÕøÚôàø ŒÛWyZkÃŠ+hÆo]Æîg6,7™@*ì:
$öÜ$  ÒöÜûæø]øÞûËöŠøßø^æø]øÞûËöŠøÓöÜû  ÒöÜûæøÞôŠø«ðøÞø^æøÞôŠø«ðø  ]Öû³Ãô×ûÜôÊøÏöØûiøÃø^Öøçû]Þø‚ûÅö]øeûßø«ðøÞø^æø]øeûßø«ðø
ÆOñ Effect Zzg Cause ÿ3:16þÂHñ]  Þøfûjøãô³ØûÊø³ßørûÃøØûÖ$Ãûßøkø]Ö×#äôÂø×øo]ÖûÓF„ôeônûàø

ÜsŠ¬Æfg)W$Ëì?].h+‚bZkWe$Ã7â„X|]%*?Z?xÆŒV
aZö%%ŠÆÍÆƒð].h+‚bZÐt7™CX|]Z',Z�mZ?xÃŠ�ƒð
Wv~²ŠH1ZvÆ¬Ðz{Wv1Zg2~psƒ̂X].h+‚bZkWe$Ã7
â„Wv»»x°**ìtùeìāWvQ~ƒYñZzg1Zg~psƒYñ?
ÎÎÎÎgggg̀`̀̀»»»»""""̂̂̂̂ƒƒƒƒ********ÔÔÔÔ‚‚‚‚³³³³ïïïïÆÆÆÆÜÜÜÜssssìììì::::

æø]Ö�$³Ûû³‹öiø³rû³†ôpûÖô³ÛöŠûjøÏø†õùÖøø̀^ƒFÖôÔøiøÏû‚ômû†ö]ÖûÃøô̂mûô̂ ÎgÒc*¯ÅMe$ì:
ZzgÎg`ZLHgg56,¸gLìtÿZvþ¸̈ZzgŠZ**»ÿHgHƒZþ ZZ ÿ63:83þ ]Öû³Ãø³×ônûÜô
Îg`ZL8Å§s`Yg;ìªÎg`"^ìÔ¤/Šl~ìÔ].h+ Z0+Zi{ìóóX

‚bZkMe$Ã7â„Zk»Iìāi}¤/Šl™CìZzgÎg`‚ÁìÔŒÛMyHì
āÎg`¾z[ƒY@*ì‚b¾z[Më[Ãt7™CÔÎg`ætÐÀ_Zzgf[~
¾z[ƒ@*ìtCÙ¿»x@{ìp‚bZÐt7™CXCÙ¿MçÐM�yŠNg;
ì‚bM�yÆz�ŠÃt7™CÔXtìāŒÛMy‚bÅÂ[7ìXz{ßÍV
Æ¬xx@Z]ÅãCŠ6,ZyÐë¯xƒCìXZK̈ãMçÔjZkZzgx@Z]XMU*g»Ñ]
ÃT§b¤/Ä~áMh÷z{ZyÅãCŠ6,ZyÐ¯x™CìÔCÙ¿Îg`Ã̃R
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ÿ75:71þZyÓxMc*]~§]ˆ ]Ÿûø…ûšøeøÃû‚øÚøçûiôø̀^Îø‚ûeøn$ß$^ÖøÓöÜö]ŸûFmFkôÖøÃø×$ÓöÜûiøÃûÏô×öçûáø

ñ]6,ázHŠHìZzg¬xZK̈ãx@Z]ÃŠ?Æîg6,7HŠHìX0*ãÐ−}ƒñ

³³³³³³³³³³³³³³³³³³ 666688881111 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ »[fZ™**&»eZËH.ÞÐoø{:eZ{±è NEZÝo ³³³³³³³³³³³³³³³³³³



!*Šw%Š{i}ÃË§bi0+{™D÷ZkÅVwŠïƒñZv¬\§]ñ̂]ÃzZã
]ôƒøC]øÎø×$kû‰øvø^e÷^
ó?

uøj#o  eønûàømø‚øpû…øuûÛøjôä́
Ý

æøâöçø]Ö$„ôpûmö†û‰ôØö]Ö†ôùmFxøeö�û†÷] �ÛâD÷:
$ô³Ïø³^Ÿ÷‰ö³Ïû³ßF³äöÖôfø³×ø³‚õÚ$nôù³kõÊøø̂Þûø̂Öûßø^eôäô]ÖûÛø«ðøÊøø̂ìû†øqûßø^eôä́ÚôàûÒöØôù]Ö%$Ûø†FlôÒø„FÖôÔøÞöíû†ôtö

ÿ7:75þX±iïIGLZK̈yZzg¥zk,ZyÆ»©_¬Ð§]ˆ ]Öû³Ûø³çûiFoÖøÃø×$ÓöÜûiø„øÒ$†öæûáø
§]My]~ ñ]Å§sZ÷ág{HŠHìāŠzu~i0+Ï!*ÇZÏ§bz̧q5+k,ƒÏX

Z§YZK̈ã6,āZf;yÃázHŠHìāH?ßÍVÅðic*Š{J»xìc*M�yÅ?Zvä
ðø]øÞûjöÜû]ø�ø‚% ZkÃ¯c*ÔZkÅ¿p[ZzœZVðÔQZk»ÂZiy‡ìHZzgZkÅgZ]eJé:

ìø³×û³Ï÷³^]øÝô]ÖŠ$Ûø«ðöeøßFø̀^ý…øÊøÄø‰øÛûÓøø̀^ÊøŠøç#aø^ýæø]øÆû_ø�øÖønû×øø̀^æø]øìû†øtø•övFø̀^ý
 ÿ97:72@*03þZ#ZãÂ»xƒMh÷Âðñ̂] æø]Ÿûø…ûšøeø³Ãû³‚øƒFÖôÔø�øuFø̀³^

ZzgZ§ñU*ã~HZ%âúƒYì?
Îg>»~Zv¬\äŠzßÍVÅVw7ÅìXÃZùgÆŠz!*rŠb‰

ZzgZyÆ¤/ŠLgÆŠg½VÅ!*h|ÎðZzgZyÆŠgxy»“Åi}g¿Zy!*¨VÆZ0+g
Zq-1Zv¬\äYg~ÅZzgZkÐp[aZzZgZzgp[œqÝƒZXt¼0*™Zq-Šyz{
ZLäñÐ!*'™Dƒñ1Ñ~�Ðic*Š{âwŠZgƒVZzg�Ðic*Š{¤‰Üz½
g‚rƒVQZK¼Aª!*r~ŠZ4ƒZZzgZLÑÆh~ªÝ0™ìÎ~7&

ātŠzªL+ƒYñÏZzg=Âµ7āª#ÖÅ{~LWñÏ@*ëZ¤/L=ZL
g[Æ—g¶c*ÌŠHÂ¢zgZkÐic*Š{÷á0+Zg(0*îVÇZkÆ�Z[~ZkÆäñ

?]øÒøËø†ûlø ü Îø³^ÙøÖø³äü‘ø^uôföäüæøâöçømövø^æô…öå äW™DƒñZk»�ÛÚÐW¸i¯x~¹:
ÿ81:73þLLHÂ¬™@*ìZk eô³^Ö$³„ôpûìø³×ø³ÏøÔøÚô³àûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$‰øç#Õø…øqö¡÷

fZ]ÐTäNèÐZzgQûÐaZHZzgNZq-7gZWŠò¯™9ZHóóXZKð
ZzgaZö»Š/Z(czèŠ/ìāÃðZK̈yZk»Zïg7™YXWŠòZkŠ"Ã!*ÇZÏ
§bT}ìZzgY}ìT§bZLœVÃT}ìÔñglÌgÎwZv-ZvmzÅÃ
!*ÇZÏ§bà…¸T§bZLœVÃXZk§bZK̈yZKaZöÅ|Ð%
ËDÔ‚bZzg�Æl!WÇ{ìtZ+Š?ì�iâVzkyÐâzgZYìZ#J-
ZK̈ygzñi}6,aZƒDg÷ÐZÏ§jÐaZƒVÐtŠ?L)gz×Zzg%Š{

7ƒÏÔ!*ÇZÏ§bñ]ÅŠ?ÌðZK̈ãÅŠ?Å§bª#ÖJ-Æagz×
ìZkag‚ª–[-ZvmzÅäæWzñglÆ‚tâ´Z<Å°pÒy

Îö³Øûm5ø̂m%ãø^]Öß$^Œö]ôáûÒößûjöÜûÊôoû�øÔõùÚôùàû�ômûßôoûÊø¡ø?]øÂûfö‚ö]Ö$„ômûàøiøÃûfö‚öæûáø ™Dƒñ�Ûâc*å:
ÿ01:401þ æø]öÚô³†ûlö]øáû]øÒöçûáøÚôàø]ÖûÛöç+Úôßônûàø  Úô³àû�öæûáô]Ö³×#äôæøÖFÓôàû]øÂûfö‚ö]Ö×#äø]Ö$„ôpûmøjøçøÊ#ÓöÜû

³³³³³³³³³³³³³³³³³³ 777788881111 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ »[fZ™**&»eZËH.ÞÐoø{:eZ{±è NEZÝo ³³³³³³³³³³³³³³³³³³



Íßā?ZvÆÎZXÅÈÏ™Dƒ~ZyÅÈÏ7™@*ÉÜsZÏ}.ZÅÈÏ™@*ƒV
TÆŒ~'+£é

G
g~ñ]ìXªCÙìñ]»Zïg»�ÛÌ7™Y®Zz{��?Ãñ]

ÆË~¾gìZk»**xZvzZuìZ¤/'+£é
G

g}qŠ°Z"ñ�Š÷Âz{"ñ]
ÐYVX7feXZK̈yZk|Ã¹Zh§bY}ìāZk»âḈZv¬\ì
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ðZK̈ãÅÓxWc*]Æ ÿ01:5þ möËø’ôùØö]ŸûFmFkôÖôÏøçûÝõm$Ãû×øÛöçûáø  ìø×øÐø]Ö×#äöƒFÖôÔø]ôŸ$eô^ÖûvøÐôù
(tzòt6,̈gÙCÙWe$ÆW¸ic*Z!x6,§]ñ̂]ÆÎZw»�Z[Šc*Yg;ìX
Îg>™Ã]~M@*ìLLZ[ZyÐ7gZyÅaZöic*Š{Â»xìc*ZyqzVÅ�ë

ÂZyÐ7gāZy»¯**Âìc*ÎËëä¯ðì?Z¹ëä äaZ™g¿÷
FÇg}Ð¯c*ìX;VÂ?À™DƒZzgtŠ™D÷XZzgZ#ZyÃÃÅYC
ìÂÃJw7™DXZzgZ#Ãð¶KãŠÙ÷ÂèZt™D÷XZzgë÷ātÂ
ÜôYŠzìX>Z#ë%‰ZzgèZzgAc*Vƒ‰ÂHQZVñYNÐ?ZzgH

Êø³^‰ûjø³Ëûjôồ³Üû]øaö³Üû]ø�ø‚%ìø×ûÏ÷^]øÝûÚ$àûìø×øÏûßø^]ôôÞ$^ øg}!*\ŠZŠZÌÿ�þ¬ÿƒ¦/g}÷?þ:
ìø³×ø³Ïû³ßFö̀³ÜûÚôùàû›ônàõŸ$‡ôhõýeøØûÂørôfûkøæømøŠûíø†öæûáøýæø]ôôƒø]ƒöÒôù†öæû]Ÿømø„ûÒö†öæûáøý

]]ôôáûaF³„øC]ôôŸ$‰ô³vû³†ºÚ%fônûàºý]øñô„ø]Úôjûßø^æøÒöß$^iö†ø]e÷^ ? æø]ôôƒø]…ø]øæû]!møè÷m$ŠûjøŠû³íô†öæûáýæøÎø^Ööçû
ŒÛMyäZke~ßÍVÅ ÿ73:11@*71þ æ$Âô³¿ø^Ú÷^ñøô̂Þ$^ÖøÛøfûÃöçû$öçûáøý]øæø!eø«æ.Þø^]Ÿûøæ$Ööçûáø

¡÷ZzgZCZ[»f™HìZzgQŠ?~ð»¿7HìZzgZ!xWe$6,ßÍVÃ
zuZ+MÔg1šMZzgÂ©ÅŠú]Š~ìX**&™r#ZkÚøÃÃZ0+Zi™ÆŠgxyÅ

‰Wc*]Ð‚bU*"$™Šï÷Ô7Í/õ FGây1āt§iŠg„ìÂH‚bZyWc*]
ÆZÝ£œÔæ¬ZzgAÔª§]ˆZ>]÷Zzg}.ZÅzuZ+MÃt™Cì?ŒÛWyÅ
We$Ð‚bïwàYñ1Zk‚bÆÎY%�Ûzr0*äÆË~}.Z»ÎZw
„»ƒYñZzgWy])ZëƒYñYè‚bÆu`~}.ZÔ÷íÔWy]ZzgÂ©
z){»ÃðÎZw„aZ7ƒ@*ÂZ+‚b»HÃZ+{�}.ZÐ”Gì?

:::: ZZZZ`̀̀̀ZZZZggggÜÜÜÜÐÐÐÐáááá™™™™aaaaZZZZööööJJJJ----»»»»%%%%³³³³zzzzZZZZggggffff™™™™::::ŒŒŒŒÛÛÛÛMMMMyyyy
ŒÛWy~ðZK̈yc*<Æ%Zi»Òy((Wc*ìƒÐ¬Zv¬\ä

Zg÷áŠ�Ûâc*āCƒH–q‘tÅðZzgW�yzi}»¯**ZK̈yÅðÐic*Š{Â»x
Êø³^‰ûjø³Ëûjôồ³Üû]øaö³Üû]ø�ø³‚%ìø³×ûÏ÷^]øÝûÚ$àû ì?ªCÙì7ÂZK̈yZKð6,ZÚªZyYVì:
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Öøíø×ûÐö]ÖŠ$ÛFçFlôæø]Ÿûø…ûšô]øÒûfø†öÚôàûìø×ûÐô]Öß$^Œô ÿ73:11þ ìø×øÏûßø^]ôôÞ$^ìø×øÏûßFö̀ÜûÚôùàû›ônàõŸ$‡ôhõ
ÿ97:72þZk ðø]øÞûjö³Üû]ø�ø‚%ìø×ûÏ÷^]øÝô]ÖŠ$Ûø«ðöeøßFø̀^ ÿ04:75þ æøÖFþ³³Óôà$]øÒû%ø†ø]Öß$^ŒôŸømøÃû×øÛöçûáø

æøÖø³Ïø³‚ûìø³×ø³Ïû³ßø³^]ŸûôÞûŠø³^áøÚôàû‘ø×û’ø^ÙõÚôùàûuøÛøõ̂Ú$Šûßöçûáõ Æ%̂ZiðCDƒñ¹:
eø�ø³†÷]Úôù³àû‘ø³×û³’ø³^ÙõÚôùàûuøÛøõ̂Ú$Šûßöçûáõ
Ý æø]ôƒûÎø³^Ùø…øe%ÔøÖô³×û³Ûø³×5òôÓøèô]ôÞôùoûìø^ÖôÐº ÿ51:62þ

]øuûŠøàøÒöØ$�øoûðõìø×øÏøäüæø ? ]Ö$„ôpû ÿ32:21þ æøÖøÏø‚ûìø×øÏûßø^]ŸûôôÞŠø^áøÚôàû‰ö¡øÖøèõÚôùàû›ônàõ ÿ51:82þ
ìø×øÐø ÿ23:8þ $ö³Ü$qøÃøØøÞøŠû×øäüÚôàû‰ö×F×øèõÚôùàûÚ$«ðõÚ$ãônûàõ ÿ23:7þ eø‚ø]øìø×ûÐø]ŸûôÞûŠø^áôÚôàû›ônûàõ

æøÖø³Ïø³‚ûìø³×øÏûßFÓöÜû$öÜ$‘øç$…ûÞFÓöÜû$öÜ$Îö×ûßø^Öô×ûÛø×5òôÓøèô ÿ55:41þ ]ŸûôôÞûŠø³^áøÚô³àû‘ø×û’ø^ÙõÒø^ÖûËøí$^…ô
Îø³^ÙøÚø³^ÚøßøÃøÔø]øŸ$ ÿ7:11þ Öø³Üûmø³ÓöàûÚôùàø]ÖŠ#rô‚ômûàø  ]ôeû³×ônû‹ø ? ]]ôŸ$ ? ÊøŠørø‚öæû  ]‰ûrö‚öæû]ŸôF�øÝø

æøÖøÏø‚ûìø×øÏûßø^ ÿ7:21þ ìø×øÏûjøßôoûÚôàûÞ$^…õæ$ìø×øÏûjøäüÚôàû›ônûàõ  Îø^Ùø]øÞø^ìønû†ºÚôùßûäö  iøŠûrö‚ø]ôƒû]øÚø†ûiöÔø
Ý æø]ôƒûÎø³^Ùø…øe%ÔøÖô³×ûÛø×5òôÓøèô]ôÞôùoûìø^ÖôÐº ÿ51:62þ ]ŸûôÞûŠø³^áøÚô³àû‘ø³×û’ø^ÙõÚôùàûuøÛøõ̂Ú$Šûßöçûáõ

Îø³^ÙøÖø³Üû]øÒö³àûÖôù³ø̂‰û³rö‚øÖôfø�ø†õìø×øÏûjøäüÚôàû ÿ51:82þ eø�ø³†÷]Úôù³àû‘ø³×û³’ø^ÙõÚôùàûuøÛøõ̂Ú$Šûßöçûáõ
 ]ôeû×ônû‹ø ? ]]ôŸ$ ? æø]ôƒûÎö×ûßø^Öô×ûÛø×5òôÓøèô]‰ûrö‚öæû]ŸôF�øÝøÊøŠørø‚öæû ÿ51:33þ ‘ø×û’ø^ÙõÚôùàûuøÛøõ̂Ú$Šûßöçûáõ

?]øÒø³Ëø†ûløeô^Ö$„ôpû ü Îø³^ÙøÖø³äü‘ø³^uôföäüæøâöçømövø^æô…öå ÿ71:16þ Îø³^Ùøðø]ø‰û³rö³‚öÖôÛøàûìø×øÏûkø›ônûß÷^
m5³ø̂m%ãø^]Öß$^Œö]ôáûÒößûjöÜûÊôoû…ømûgõ ÿ81:73þ ìø³×øÏøÔøÚôàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$‰øç#Õø…øqö¡÷

Úôù³àø]Öûfø³Ãû³&ôÊø³ô̂Þ$^ìø×øÏûßFÓöÜûÚôùàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$ÚôàûÂø×øÏøèõ$öÜ$ÚôàûÚ%–ûÇøèõÚ%íø×$Ïøèõæ$Æønû†ô
æøÞö³Ïô³†%Êô³o]Ÿûø…ûuø³^ÝôÚø^Þø�ø«ðö]ôÖ5o]øqøØõÚ%ŠøÛ&o$öÜ$Þöíû†ôqöÓöÜû›ôËû¡÷$öÜ$  Úö³íø×$ÏøèõÖôùßöfønôùàøÖøÓöÜû

eøÃû‚ô Ý æøÚô³ßûÓöÜûÚ$àûm%jøçøÊ#oæøÚôßûÓöÜûÚ$àûm%†ø�%]ôÖ5o]ø…ûƒøÙô]ÖûÃöÛö†ôÖôÓønû¡ømøÃû×øÜøÚôàû  ]]ø�ö‚$ÒöÜû ? Öôjøfû×öÇöçû
æøiø³†øp]Ÿûø…ûšøâø^Úô‚øé÷Êøô̂ƒøC]øÞûø̂Öûßø^Âø×ønûãø^]ÖûÛø«ðø]âûjø$̂lûæø…øeøkûæø]øÞûføjøkûÚôàûÒöØôù  Âô×ûÜõ�ønûò÷^

æø]Ö³×#äöìø×øÏøÓöÜûÚôùàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$qøÃø×øÓöÜû]ø‡ûæø]q÷^æøÚø^iøvûÛôØö ÿ22:5þ eøãônûsõ Ý
‡øæûtõ
Úô³àû]öÞû%F³oæøŸøiø³–øÄö]ôŸ$eôÃô×ûÛôä́æøÚø^möÃøÛ$†öÚôàûÚ%ÃøÛ$†õæ$ŸømößûÏø“öÚôàûÂöÛö†ôǻ?]ôŸ$ÊôoûÒôjFgõ]ôá$

Êø³^‰ûjøËûjôồÜû]øaöÜû]ø�ø‚%ìø×ûÏ÷^]øÝûÚ$àûìø×øÏûßø^]ôôÞ$^ìø×øÏûßFö̀ÜûÚôùàû›ônàõ ÿ53:11þ ƒFÖôÔøÂø×øo]Ö×#äômøŠônû†º
Îø³^Ùø]øÞø^ìønû†º ÿ83:17þ eø�ø†÷]Úôùàû›ônûàõ

Ý ]ôôƒûÎø³^Ùø…øe%ÔøÖô³×ûÛø×5òôÓøèô]ôôÞôùoûìø^ÖôÐº ÿ73:11þ Ÿ$‡ôhõ
aö³çø]Ö$„ôpûìø×øÏøÓöÜûÚôùàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ ÿ83:67þ Úôù³ßûäöìø×øÏûjøßôoûÚôàûÞ$^…õæ$ìø×øÏûjøäöÚôàû›ônûàõ

]]ø�ö‚$ÒöÜû$öÜ$ÖôjøÓöçûÞöçû]�önöçì÷^æøÚôßûÓöÜûÚ$àûm%jøçøÊ#o ? $öÜ$ÚôàûÂø×øÏøèõ$öÜ$möíû†ôqöÓöÜû›ôËû¡÷$öÜ$Öôjøfû×öÇöçû
ÿ69:2þ ìø×øÐø]ŸûôôÞûŠø^áøÚôàûÂø×øÐõ ÿ04:76þ ]]øqø¡÷Ú%Šø³Û&oæ$ÖøÃø×$ÓöÜûiøÃûÏô×öçûáø ? ÚôàûÎøfûØöæøÖôjøfû×öÇöçû

æø]øÞ$³³³³äüìø³³×ø³Ðø Ôÿ57:39þQZg÷áŠƒZāëäðZK̈yÆa3,ZzgâŠ{Æ�h}¯ñ:
æø]ôƒûÎø^Ööç]]Ö×#ãöÜ$ ÿ35:54þÿ57:39þQCc*ā0*ãÐðÅˆ: ]Ö$̂æûqønûàô]Ö„$Òø†øæø]ŸûöÞû%Fo

]ôáûÒø³^áøâF³„ø]âö³çø]ÖûvøÐ$ÚôàûÂôßû‚ôÕøÊøø̂Úû_ô†ûÂø×ønûßø^uôrø^…øé÷Úôùàø]ÖŠ$Ûø«ðô]øæô]ñôjßø^eôÃø„ø]hõ]øÖônûÜõ
eønûàô
Ý møíû†ötöÚôàû ÿ68:6þ ìö×ôÐøÚôàûÚ$«ðõ�ø]ÊôÐõ ÿ77:02þ ]øÖøÜûÞøíû×öÏûÓ%ÜûÚôùàûÚ$«ðõÚ$ồnûàõ ÿ8:23þ
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]ôôÞ$^ìø×øÏûßø^]ŸûôôÞûŠø^áøÚôàû ÿ68:7þQCc*ā‘oûÐZK̈yÃz�ŠõŠH: ]Ö’%×ûgôæø]Öj$†øCñôgô
ÿ67:2þWŒÛZgé~g3ŠH*g3âŠg~ eø’ônû†÷]

Ý
Þ%³_û³Ëøèõ]øÚû�ø³^tõÞ$fûjø×ônûäôÊørøÃø×ûßFäö‰øÛônûÃ÷^

Úô³àûÞ%_ûËøèõ]ôôƒø]iöÛûßFo ÿ32:31þ $ö³Ü$qø³Ãø³×ûßFäöÞö_ûËøè÷ÊôoûÎø†ø]…õÚ$Óônûàõ ¢}Åßg]~eZàˆ:
ÿ57:73þZq-z‰ÜHg{J-ZÐôp(g3: ]øÖø³ÜûmøÔöÞö³_û³Ëøè÷ÚôùàûÚ$ßôoõùm%ÛûßFo ÿ35:64þ

Êø³Ïø³‚ø…ûÞø³^Êø³ßôÃûÜø]ÖûÏF‚ô…öæûáø ÿ77:22þ ]ôôÖF³oÎø³‚ø…õÚ$Ãû×öçûÝõ ÿ77:12þ Êø³rø³Ãø³×û³ßFäöÊôoûÎø†ø]…õÚ$Óônûàõ
$ö³Ü$Òø³³^áøÂø³×ø³Ïøè÷Êø³íø³×øÐø ÿ77:32þÛ»ßÆZ¯c*ÔZ¡IYŠg„KÔ�h}¯ñ%Šúg]:

ìø×øÐø]ŸûôôÞûŠø^áøÚôàûÂø×øÐõ ÿ57:93þ Êø³røÃøØøÚôßûäö]Ö$̂æûqønûàô]Ö„$Òø†øæø]ŸûöÞû%Fo ÿ57:83þ ÊøŠøç#p
Êø³ø̂ìø³„øiûö̀³Üö]Ö³’$nû³vøèöeô^ÖûvøÐôùÊørøÃø×ûßø^aöÜûÆö%ø«ð÷ ÿ69:2þAc*V¯NQA-V6,Í“mJc*:

eö_öçûáô]öÚ$ãFjôÓöÜûŸø Ý æø]Ö×#äö]øìû†øqøÓöÜûÚôùàû ÿ32:41þQ»yWç«K: Êøfö³Ãû‚÷]Öôù×ûÏøçûÝô]Ö¿#×ôÛônûàø
ÿ61:87þQ ÖøÃø×$ÓöÜûiø�ûÓö†öæûáø  æ$qø³ÃøØøÖøÓöÜö]ÖŠ$ÛûÄøæø]Ÿûøeû’ø^…øæø]ŸûøÊûòô‚øéø  iø³Ãû×øÛöçûáø�ønûò÷^

$öÜ$‰øç#åöæøÞøËøîøÊônûäôÚôàû…%æûuôä́æøqøÃøØøÖøÓöÜö]ÖŠ$ÛûÄøæø ZÐŠg„HQZk~ZKgzbYé:
ÿ23:9þZÐâVÆù~&Z0+ƒzV~g3:  Îø³×ônû¡÷Ú$^iø�ûÓö†öæûáø  ]Ÿûøeû³’ø^…øæø]ŸûøÊûòô‚øéø

ìø³×ø³Ïø³Óö³ÜûÚôù³àûÞ$³Ëû³‹õæ$]uô³‚øéõ$öÜ$qøÃøØøÚôßûø̀^‡øæûqøø̀^æø]øÞûø̂ÙøÖøÓöÜûÚôùàø]ŸûøÞûÃø^Ýô$øÛFßônøèø]ø‡ûæø]tõ
eø³Ãû³‚ôìø³×ûÐõÊôoû¾ö×öÛFkõ$ø×F&õƒFÖôÓöÜö]Ö×#äö…øe%ÓöÜûÖøäü Ý mø³íû³×öÏöÓöÜûÊôoûeö_öçûáô]öÚ$F̀jôÓöÜûìø×ûÏ÷^Úôàû

m5ø̂m%ãø^]Öß$^Œö ÿ93:6þægZ`ð»f™™DƒñCc*: ]ÖûÛö×ûÔöŸø?]ôôÖFþ³äø]ôôŸ$aöçøÊøø̂Þ#oiö’û†øÊöçûáø
]ôáûÒö³ßûjö³ÜûÊô³oû…ømû³gõÚôù³àø]Öûfø³Ãû³&ôÊø³ô̂Þ$^ìø×øÏûßFÓöÜûÚôùàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$ÚôàûÂø×øÏøèõ$öÜ$Úôàû

æøÞö³Ïô³†%Êôo]Ÿûø…ûuø^ÝôÚø^Þø�ø«ðö]ôÖ5o]øqøØõÚ%ŠøÛ&o$öÜ$  Ú%³–û³ÇøèõÚ%íø×$Ïøèõæ$Æønû†ôÚöíø×$ÏøèõÖôùßöfønôùàøÖøÓöÜû
æøÚô³ßû³ÓöÜûÚ$àûm%jøçøÊ#oæøÚôßûÓöÜûÚ$àûm%†ø�%]ôÖ5o]ø…ûƒøÙô]ÖûÃöÛö†ô  ]]ø�ö‚$ÒöÜû ? Þö³íû†ôqöÓöÜû›ôËû¡÷$öÜ$Öôjøfû×öÇöçû

æøiø³†øp]Ÿûø…ûšøâø³^Úô‚øé÷Êøô̂ƒøC]øÞûø̂Öûßø^Âø×ønûãø^]ÖûÛø«ðø]âûjø$̂lûæø  eøÃû‚ôÂô×ûÜõ�ønûò÷^ Ý ÖôÓønû¡ømøÃû×øÜøÚôàû
aö³çø]Ö$³„ôpûìø×øÏøÓöÜûÚôùàûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$ ÿ22:5þ eøãônûsõ Ý

…øeøkûæø]øÞûføjøkûÚôàûÒöØôù‡øæûtõ
]]ø�ö‚$ÒöÜû$öÜ$ÖôjøÓöçûÞöçû]�önöçì÷^æøÚôßûÓöÜûÚ$àûm%jøçøÊ#oÚôàû ? ÚôàûÂø×øÏøèõ$öÜ$möíû†ôqöÓöÜû›ôËû¡÷$öÜ$Öôjøfû×öÇöçû

Úôàû ÿ08:81þ Úô³àû]øpôù�øoûðõìø×øÏøäü ÿ04:76þ ]]øqø¡÷Ú%Šø³Û&³oæ$ÖøÃø×$ÓöÜûiøÃûÏô×öçûáø ? Îøfû³ØöæøÖôjøfû×öÇöçû
ÿ08:91þŒÛZgÜÐá™aZöJ-ZK̈yÁÁ%ÖVÐ¦/g@*ì Þ%³_û³Ëøèõìø×øÏøäüÊøÏø‚$…øåü

âö³çø]Ö$³„ôpûìø³×ø³Ïø³ÓöÜûÚôùàû Zk»DÌÜs{ÛÆ0*kƒ@*ìÜßg]eLì¯@*ì:
Êø×øÛ$^iøÇø�#ãø^uøÛø×økûuøÛû¡÷ìøËônûË÷^ÊøÛø†$lû  Þ$Ëû‹õæ$]uô‚øéõæ$qøÃøØøÚôßûãø^‡øæûqøãø^ÖônøŠûÓöàø]ôÖønûãø^

]øÖ×#äö ÿ7:981þ Êø³×ø³Û$³«]ø$û³Ïø×økû�$Âøçø]]Ö×#äø…øe$ãöÛø^Öøòôàû!iønûjøßø^‘ø^Öôv÷^Ö$ßøÓöçûÞøà$Úôàø]Ö�#Óô†ômûàø  eôä́
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þZyÓx%ZiÆÒyÆẐvZLÈ}Ð7Øì: ÿ61:07 ]ôá$]Ö×#äøÂø×ônûÜºÎø‚ômû†º  �ønûò÷^

ÿ65:26þQ?Î!YV7ƒ?%ZiðÆ æøÖøÏø‚ûÂø×ôÛûjöÜö]Öß$�ûø̂éø]ŸûöæûÖFoÊø×øçûŸøiø„Ò$†öæûáø
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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
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planet deviates from the calculated path. Does our

Newtonian physicist consider that the deviation was

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
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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"
1
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Ex [Physical Science] 7ZZyZ‹yZzg¢~ZŸ±ÆaƒC÷AEx
ZK̈ã~ZŸ±Æa7ƒ'XfZ™**&™r#»b-xÃ¬xZc*xÆOñLLîs
iâ:óóÜsZkat™**āŒÛMyÅ‚bÐZzg‚bŠZâVÆZyÒ**]ÐXÅ

DÆz{pŠ‡b÷_“aZ™Š~Yñ¡mg]pZ„ìZzgZdŠgZÅ‚ŠÏX
À‚bŠZVtZ‹Zn™Mh÷ātŠ*ZyîsZŠzZg~Ì70$ËYètŠ*ZkŠg
zWz²!ÔZâ–qÔZ+góg8-ZzgCÙ‘tÅðÔZg»YÔú»¿ZkŠgë{ìā
ZÐKZzgY+~œc*Vµg„÷ÂZ+ë{»Ñ]PZŠzZg~ð„7ƒ$ËX

[Z‹ZŸ]L»7ƒMhZzg:ZyÆ[�Z!*]ÐCÙZq-tƒYìXZÝ
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iøfF†øÕø]Ö×#äö  ]øŸøÖøäö]Öûíø×ûÐöæø]ŸûøÚû†ö  eôø̂Úû†ôǻ Ý uø%ônû%÷³^æ$]Ö�$Ûû‹øæø]ÖûÏøÛø†øæø]Öß%röçûÝøÚöŠøí$†Flõ
ÿ7:45þ6,ÌZ‹ZnZVc*YYìāZväM�yZzgi}ÃbŠâV~YV …øh%]Öû³ÃF×øÛônûà

ðHÔ0*õŠy~YVð7H?b(,}ZŠzZg~„YVHÔegZŠzZg~YV:™e?
ðÆˆz{ZLªā6,YVā{Z�ÛziƒZ?¬YV:ƒZ?Îg>ñëy~M@*ì:

Zzg'+£é
G

g}Zz6,ë  ÿ32:71þ æøÖø³Ïø³‚ûìø³×ø³Ïûßø^ÊøçûÎøÓöÜû‰øfûÄø›ø†ø]ñôÐøæøÚø^Òöß$^Âøàô]Öûíø×ûÐôÆø^Êô×ônûàø
ä‚]gZ5¯ñ‚bŠZV‚]gZ2VÃ7â…pz{7bMh÷āÜs‚]
YVMJYV7?‰[¬zVäLLŠ?Š~ā%ZŠ‚](gzVÅ¤/ŠlÆgZ5÷
aèZkiâä»ZK̈y#(g{„ÐzZ�åZka‚]gZ2V»f™HŠHpZk»
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]øÖø³Üûiø³†øæû]ÒønûÌøìø³×øÐø]Ö×#äö‰øfûÄø i}H÷?i}ÂZq-„ì‚]ùƒI?Îg>âb:
]Ö$³„ôpûìø³×ø³Ðø‰øfû³Äø‰ø³ÛF³çFlõ›ôfø^Î÷^Úø^iø†FpÊôoûìø×ûÐô  ÿ17:51þZzgÎgÒo ‰ø³ÛF³çFlõ›ôfø^Î÷^

ÿ76:3þ6,ÌZ‹Zn™YìāZv ]Ö³†$uûÛFàôÚôàûiøËFçölõÊø^…ûqôÄû]Öûfø’ø†øaøØûiø†FpÚôàûÊö_öçû…
äµ/µ‚]M�yYV¯ñMJYV:¯ñ?XZzgM�yÂz�Š„7g‚rtÂ¡Ã»

æø ŠðāìZ¤/M�yƒ@*ÂZK̈ye0+6,ùVY@*?Z‹Zn™äzZáÎg>ðŠÅMc*]:
âö³çø]Ö$³„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøÊôoû‰ôj$èô]øm$^Ýõæ$Òø^áøÂø†û�öäüÂø×øo]ÖûÛø«ðôÖônøfû×öçøÒöÜû]øm%ÓöÜû

]]ôáûâF„øC ? eø³Ãû‚ô]ÖûÛøçûlôÖønøÏöçûÖøà$]Ö$„ômûàøÒøËø†öæû Ý æøÖø³òôàûÎö×ûkø]ôÞ$ÓöÜûÚ$fûÃöçû$öçûáøÚôàû  ]øuûŠøàöÂøÛø¡÷

ÿ11:7þ6,ÌZ‹Zn™Mh÷āZväi}zM�yÃbŠy~YVaZH ]ôŸ$‰ô³³vû³†ºÚ%fônû³à
WŠñŠy~YV:H?¬¹åāŠzŠy~aZHZ[bŠy~YV?i}zM�yÐ

¬Zk»²l0*ã6,YVåè6,YV:å?ZzgZ¤/²låÂZk»�Ûl{Ô¹Vå?z{�ÛlM�y
6,áY@*Âëâ…X

**&™r#Z¤/=Æ˜h}Æfg)ZyÎZÑ]»�Z[Š¶ÅÃÒ™,
ÐÂLËË6,:qÐÎZw»ŸYg~gìÇZzg�Z[ÐZEȳqÝ:ƒÇ
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¼Šk,¬fZ™**&™r#ä C2222 Â³†‘³1iÔ2ã<pÒ1‰`^…cÒã<c…a1iã1!
¹åāŒÛMyÅÃðMe$].h+‚³ïZzgŠ!*]ÐƒŠx7ƒ$ËXp‰„
|]ÑìP»zZ§H.Þä7H**&™r#Å[‚³ŠPZq-x
~¬bÔ‡ÜZzg**»xƒIz{¯gUÜÆyg~=páWñXÎZwtìāîs
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Zzg [Cause and Effect] mCZqŠg$ÔªÜÔÐU*"$ìþtÓxÎZÑ]Az¥w
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|Ð7”ZC1ŒVÂŒÛMyzp‚bÆ›]Zzg‚bÆGzŸ]Æ
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Æfg)WÅYñÏÂZÉ: [Reason by Heart] âxƒ™gìÏÔpŠ?̄
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Ri c ha r d R .  P . gBbX**&™r#Ã¢:WñÂZkœ~ÆWíZ6í
Six Easy Zzg  ''The Character of Physical Law ÅŠzÂÁ Feynman
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qÑ]$+%6,$+wYì‚bZkZkyÃCÙœt™CìXZÏaZk»Zg»YYg~gLìÔ
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~HÅi0+ÏÐë)gƒÇXf[~ZkèI¦gÅ˜7-F,+^6,zÁZixÅ
ßg]~‚tWðZzg¬ÝZsx~XZïgug$6,zm,e$ZÏÃ̀ÅF,)ã™Cìā
TÅŠ*4+ìZÏÅWy]Ì4+ƒÏÔ�Š*~»x[ìz„Wy]~gÎZ:

»ÈZIŒÛWyÔ uŠßè é …e³ß³^]i³ß³^Ê³o]Ö³‚Þn^uŠßèæÊo]¤ì† ƒÇXŒÛWyÅWe$:
”G+ug$Zzg].h+e$I›®+Ì¸Òy™D÷Ôt¦gZ].e$®Ò0îGGS!*ë

Zzg6,zÁZixÆik,ZW,u‘Zzg Scottish Enlightenment ÷Zzg¬ÝZsx~
F,À™Æf[ÐvK‰÷XZIŒÛWyäŠ*ZzgWy]Ã4+™äÅWc*]»

Èu‘ZzgF,ÀÆfg)¸Z~.HìāZv¬\ZkŠ*~âŠ~îg6,›yÃƒÐ
4ZdZzgZg«™Š}YèZ¤/›yŠ*~¾d$Z−c*ggìÂWy]ÆyZy÷~Ì
¾d$Zßíg÷ÐZzg’ZŠbYNÐX&Zv¬\Š*~?ZzgH«7™}Ç
ZÐWy]~ÌZyÐøzx„gÇÇXt³Z~.™DƒñZ,VäŠ*Ð0Wc*]»

ÐZ~.™äÆOñb×]ÅãCŠ6,Z~.HXWy]~z{»x[ƒÇ [whole] |xÀ
�Š*~Zqw™’™@*gìXZyZqw™’ÆË~ZÐŠ*Ìï$Ëìpt¢zg~

7‰‰‰‰‰ZÐ?Ì«ƒ$Ë÷1Ñiò7XZ¤/tZ%Ñiòƒ@*ÂìlÆ›̂âVÃ
%«ZÒà‚ƒYCāZsòā‡ì¶Zzgg‚ª$ó[-ZvmzÅ�ÛâVgzZ¸Ô

pô/™Zx¼Åi0+Ï¦/ZgDZzgg‚ª$ó[-ZvmzÅz™wIguÆz‰Ü
Hzn¸XZ¤/Zqw™’Æ!*)̄„Š*ÆgitÅ�ÛZzZãƒCìÂ|]/ñÆiâä
~æÜ~µ:W@*ÔZ#gzñi}6,ZkÇÆƒÐ4+ZK̈yñ�ŠZ̧zgíZÅy
7g~W[z@*[Æ‚Bñ�ŠåXtŠ*ZJyÇ{ìZkÐŠ*ŠZg~»Z^ooƒ7tŠ*

�ŒV1îÐz{Wy]~»IÐXtŠZgZÑJy ]Ö³‚Þn³³^Ú³ˆ…Âè]¤ì†é Wy]Åkì:
ì�ŒVZqw™’Å̀1ñÇZk»VZÐZkŠ*~Ìzg:Wy]~Dîg6,A
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 Öô³×$„ômûàø]øuûŠøßöçû]ÊôoûâF„ôåô]Ö‚%Þûnø^uøŠøßøèº  Îø^Ööçû]ìønû†÷]  æøÎônû³ØøÖô×$„ômûàø]i$Ïøçû]Úø^ƒøC]øÞûø̂Ùø…øe%ÓöÜû Ç:
ÿ61:03þ(ßÍVÆaŠ*~Ì>ðìZzg æøÖøßôÃûÜø�ø]…ö]ÖûÛöj$Ïônûàø  æøÖø‚ø]…ö]ŸûFìô†øéôìønû†º

Wy]»yÂ¢zg„ZyÆh~4ìX
]]]]....hhhh++++uuuuÅÅÅÅââââˆ̂̂̂ZZZZÅÅÅÅŒŒŒŒ44443333™™™™öööö EEEEGGGGZZZZ‚‚‚‚kkkk::::

WŠxZ\.-ôGä].h+çâ]ÅâẐÅŒ43š5é EGG]Å,ÐZyZÖp~ÒyÅì:
They consume little more than the poor, and in spite

of their natural selfishness and rapacity, though they mean

only their own conveniency, though the sole end they

propose from the labour of all the thousands whom they

employ be the gratification of their own vain and insatiable

desires, they divide with the poor the produce of all their

improvements. They are led by an invisible hand to make

nearly the same distribution of the necessaries of life, which

would have been made, had the earth been divided into

equal portions among its inhabitants, and thus without

intending it, without knowing it, advance the interest of the

society, and afford means for the multiplication of the

species. When Providence divided the earth among a few

lordly masters, it neither forgot nor abandoned those who

seemed to have been left out of the partition. These last too

enjoy their share of all it produces. 
1

Z\.-ôG»tñ�].h+Du»âˆZÅŒ43š5é EGGCÚøzZã™@*ìXZ\.-ôGä%Ë
Zzg‚³Z°ZŠzÑgÆÜstŠúò™Šc*āÓxZ÷¡~îg6,¢Š6,„  ïÔYõÔ7,@*w

Ñ6Zzgq‡zwøƒD÷ÔZyÅu¤/ñVÐ�z{ZLÃZ+}ZzgpZ÷]ÅŠÆ
 a'×ŠzgÅ}.â]ÐÃZ+}ZVD÷u~u¤/òaZƒCìZzgCÙ¿ÃZk²:

„gitÆfg)z„¼ïY@*ì�gzñi}6,M!*ŠÓxZK̈âVÆâÎi}Å)z~
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Adam Smith, The Theory of Moral Sentiments. (Indianpolis, 1982) IV. 

1.10, pp. 184-5.
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„ÆË~CÙ�ÛŠZk¢‹œî G
0i}Ð�¼gitqÝ™Yz„gituâtŠZgZ:uz

»gz!*gÆË~ZÐ²:îg6,xWYñÇÔZk²:„»�Û9Zq-—Zzg**Šh+{;B
uZ�xŠêì�M̀ZzgZÞÆ¢ŠZ]ÆâÎÂZiy‡ì™ŠêìZzgƒÃZyÅZqÆ
_.gitïY@*ìXgzñi}6,M!*ŠÓxZK̈âV~i}Ã)z~„™**ÔQZki}
ÐqÝƒäzZágit»Z0+Zi{™**ÔQÓxßÍVÆgit»».ÞzñZi:™**ZzgZÐ)z~
ŒÛZgŠbnËîge„7Ôt¡Z\.-ôGÆZZyzo}»Xì|ÐZk»Ãð

m7XtZ\.-ôG»šŠ?Šúòå&%Ë̀bz×ÆZZyo}ÔÃbZzg¢Æ
îg6,Jw™1ŠHXZ\.-ôGÆZkÃbÅÃðdÔŠ!*CZzg‚³Š?ZkÆ0*k7¶Xt
{ØâẐÅŒ43š5é EGGCŠúòìtÑ^ìāÓxZ%ZYwøzq‡ƒD÷ÜsZKpZ÷]
ÆaßÍVÐZ̀]6,»xfe÷Ô@*gõZzgŠ!*]ZkÅÔ™D÷1Z\.-ôGÆZk
Šú}ÃJw™Æ].h+uÅãCŠwmzŠzƒkÆ_."6,g¿ˆZzgÓxZÜ¹ÔŠ´
ŠéVÃ»™ÆWiZŠ~Zzg)“ÅuÃ™™Šc*ŠHXZku»DuâtŠZg~

Bc*�].h+‚b»ë`ä~ã~™ŠZgZŠZ™@*ìÔM`‚bÃ [Capitalism]

ãZixÐZµ™Šc*YñÂZkÆÓx¾Ñ]ŠxÂhŠ,ÐÔ**&™r#ãZix
‚bZzg»ßBZixÅ[Å@*gõÐÌzZ�7÷Zzg,»tñµ7X

ªOther than Muslim )›Ð%ZŠfZ™**&™r#Æìw~
À¬ÝÔñgÔf!ÔCigŠgözZáyz|ðÔ·Š~X»ZZyÇ].h+Æ}.Z‚bz
(ßY6,ìZzg**&™r#Æìw~¬ÝZsxZzg¬Ý¬ÅœāZ‚kZzg̀Z·t
].h+‚bz(ßYìÔpZëF,+ÎZwtìāZmCY™ZxZLÇÆæWÔooÔ
-+Ô»�ÛZzgJ+ÃHZkÇÆ»�ÛZ:deâVZzgó£gZ]Æfg)Š+Å
Šú]Šï¸c*ZL£gÔ§jÔZLZ|[ZzgZLu`Æ_.Šú]Šï

Êø³×øÛ$^qø«ñøjûö̀Üû…ö‰ö×öö̀Üûeô^ÖûfønôùßFkôÊø†ôuöçû]eôÛø^Âôßû‚øaöÜûÚôùàø]ÖûÃô×ûÜôæøuø^Ñø ?̧ŒÛMyC@*ìā:LL
óóÿÎgÒñð:38þZ#ÌZyÆgÎwZyÆ0*k¶K*Vá™ eôồÜûÚ$^Òø^Þöçû]eôä́møŠûjøû̀ô̂ö̈á

MD÷z{QÏDÿª‚b,ÔZÒŠÔâŠe$(ßYþ~\gì�ZyÆ0*k
$ó[-ZvmzÅZ#Š*~=pÑñÂuÔyÔZk,ZyÔgzxZzg-**y», åóóg‚ª

‚b�d$ÕyDF,¹ZXŠZ]¾Ñ]ZL�06,Z̧kÇ»D„,Zzg‚båXX
Å6,-ÓxÕâV~ÅYC¶XZkÆ£«~Zvg[Z+]äZKÕ!*¾Æ�
ÑZòåÃ¬_�Ûâc*ZzgŠ*ÃCŠc*āZÝ˜ªz{ì�'+£é

G
g}0*kìªÂ!Ô̂!Ô»!

Zzg»½~DÔ'+£é
G

g}ŒVD»ZdF,+%ûÜsZzgÜs,Zzg,Å÷ác&‚bë
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÷ZkÆfg)?|Æ”w»Šúò™Dƒp|J-V70*D²ZÝDª
ZäÔZ2[ZzgZ/ì�ëäÑåZòZzgZ!54èGJE6,**iwÅìZzgZkÆfg)ëägzÝÔâg
ZzgDÐZyÆŠßVZzgZyÅui}Ãëg™Šc*ìX®Z�„CÙ"Q&ö O™7,"ÅÚÐ
øzxÃM@*ì|~z„¬ÝìÔYIÂ?ƒā'+£é

G
g~Óx�’ÔÂÁÔ-EgbVÔ

àä ægÐÔÃ{äÔ#a÷�ZkdgzÝZzg[a0+Æ!*z�Š|Z{ëZvJ-
Ð‡ÜgìX

,ZzgZkÅ÷ác‚bZzgÎ̄‚b��ÃZLz�Š~¹™Æ»™_
Å̧Š¶ [Reality] ìZk»Ñ]Æ}.ZÃT+Ð‡Üìz{DÔD„7�|

Ðmzgz6gƒXŒÛWyÅÃ~tD7˜ªºòìXg‚ª–[åQ&ö OƒäÆ!*z�Š
ìX,Ì …]Œ]ÖÃ×Ü ¸āW\Æ0*k|ÃY+»Då�Z¹ ‰†]tÚßn† Zka

|ÃY+»Šúò™@*ìp…W`J-|ÆËZq-¦g6,57ƒnX®Z
�ä|Æ¦gÃ**eZÄB{ðw¯Šc*Zkat˜ªìX,Zzg‚bZkâŠ~
zAŠ*Ðä3÷z{ÑZK̈ãÐ¼g™D÷ªZy»JZtAŠ*ì®Zz{ZÏAŠ*

[whole Ð0ZñgÆ!*g}~„¼CMh÷Yèz{ZkAŠ*»ÀD
Ì7gnpZzgZkâŠ~Š*Ð0âŠ~Ô-ÔŠ!ZzgAExÃZ knowledge]

{ÃVÔ”VÔ•zV~)¬§jÐqÝ™D÷®ZZkŠ*»DÌZ¹=~7
ZbZY~MìZzgtbðDÌ)¬ƒ@*ìXZ#tZkâŠ~Š*»D́Ébz~îg6,Ìå
qÝ7™MhÂt|»ZŠgZuù™Mh÷?û|ÆaTDÅ¢zg]ìtZk
DÐøzx÷®ZâŠ~DZkâŠ~Š*ÆP)b~»x`YìZkÆÎZ¼7™Y

Æ!*g}~¼7CYÔ‚bŠZVZkŠ* [absolute reality] ®Zz{|Ç
ÐâzgZÔZkZ�ãÔ!�ÔzWz²!Š*Æ!*g}~¼Ì7CMhXÜsZzgÜs
ƒ43š5é EGG]Æfg)âˆZÅŒ43š5é EGG]»DqÝ7ƒYÔ®Z].h+�Zzg].h+‚bÅ&Î
‚!@*gõÆŠŠ!*]äU*"$™Šc*ā,Zzg‚b|ÅˆlÆ¦gÐÌŠSnŠZg
ƒ‰ZzgZ,VäâˆZÅŒ43š5é EGGCÎZÑ]ÃÎZÑ]Åz„Ð„{g`™Šc*XÓx7†

‡b7XZkÆ!*z�Šå#^;àv�� Æmeta narrative âegê…Ë
‚bz(ßYÅ“zg6ÐI^Y^ŠHåHìāZkŠ*ÆaËZzg§i„ÔË

T h e  o t h e r ¼Zzg ZzgÃ̀Å¢zg]ìp:,:‚b:(ßYÉ
only ZkÐZ#¼ZzgÆ!*g}~ÎZwHŠHÂZk»"‚��Z[å thinking

˜tìāf[»¹(,Z…Zzg7†âegyZix»úÒ{F,+… ZGod can save us

³³³³³³³³³³³³³³³³³³ 888822222222 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ »[fZ™**&»eZËH.ÞÐoø{:eZ{±è NEZÝo ³³³³³³³³³³³³³³³³³³



;àvTÆ�äŠ*Ã)q¢ÆÓx(,}#a«K÷YèÇq¢~Óx(,}
…].h+e$ÆZ@ZsÃ**‡.Þ”wŒÛZgŠ}™].h+e$Å“»Z´y™Æâˆ].h+e$

ÃL™`÷XtZµ!*]ìāâˆ [Post Modern Philosophy],
ÆZ@Zs?X [Modernism] Zzg].h+e$ [Post Modernism] ].h+e$

"There is ÿMiZŠ~Ô)zZ]ZzgF,¹þ~Ãð�Ût7ZÏak,Ì42.ç XGEâkHìā:
X;àvä(ßYÆ!*g}~6291Y modernity after post modernity"

É™(ßYÆāZ]6,ª]Z0c Question Concerning Technology~
Å¶ZkÅi0+Ï~(ßY}.ZÅ(á_¶pZkÆ!*z�Šz{ZÝ}.ZÐ�]Zzgsä
ÅZy,!*0+kìÔÍāZk»}.ZZkÆZL¦gÅðìX
¬¬¬¬ÝÝÝÝæææætttt»»»»ZZZZ˜̃̃̃::::

Z˜tìā¬Ýf[,Ô‚bz(ßYÆn{Ágz-VÆ!*)̄}.ZÅC{
â8-g;ìZzg}.ZÐZy,zZh™g;ìZÐjy}.ZÅMl̈~ÃMg;ìpæt

ÆÓx].h+e$I›®+q}.Z%ËœˆlZzg[ÆïŠHì}.Z»ŠZðF,u™
Æ»x!Zzg»%ZãÅÓxZy,‚bz(ßYÐzZh™gì÷XætÆ9
Zsò®+Zzg‰gZtZ·{Zsò’rV»œāìw¸ìāZ#Ö0Ã²z`}.ZÆ
ŠZðÐ7‚bz(ßYÅ>{Ç{ÐAÇÔz{Ú‚bz(ßYÆ”wÅ!*'
™gì÷p:f[Z¹‚bz(ßYŠêìZzg:t}.ZÆŠZðÐzZÕ~Ãð
í0*D÷ÔZyÆŒVŒÛWyZzg}.ZÆ¦gZ]ä́îg6,!*¹g{‰÷!*ÇZÏ§b
T§bekg^ZzgZ’Zð].h+e$I\VEHz){Æ0*k¸ā}.Zä»Ñ]¯Š~
�pŠlŠ{~Å§b^g„ìÔ}.Z»mZk»Ñ]Ð}.Zñi0+{»7É!w}.Z»
ì�"»gƒŠHìÿÍf!*vþÔ®ZZ[z{WgZx™g;ìZ[»xÜsZK̈yÃ™**ìÔ¸¦g
Zg»YÓx].h+e$IzVÆŒVMìāt]·~ÆẐK̈ãf‚ZkŠgZg»Y5+k,ƒŠH
āZ[t]Å¢zg]7g„Zkat]»ƒ̂Z[ZK̈ypŠÓìXLL9ªCÙóóÅ
¢zg]Zka7g„āLL9!*íóóÿ=þZL$©�î EG

0¾wÃV™ízÑ~�Ût™äÆ
‡.ÞƒŠHìZzgZk�Û‡yÃT+»ZIìTÆaZmCY¬_KYD¸X
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[1] Astronomy, [2] Physics, [3] Geography, [4] Geology, [5]

Oceanology, [6] Biology, [7]Botony, [8] Zoology, [9],

Medicine, [10] Physiology, [11]Embryology, [12] General

Science.
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ÆIdea of incommensurability mgnp÷®Z7VË6,7VMhX
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Historical cosmologies

The following table outlines the significant historical

cosmologies in chronological order.

 Historical descriptions of the cosmos

Name Author and

date

Classification Remarks

Brahmanda Hindu

Rigveda

(1500-1200

B.C.)

Cyclical

or

oscillating,

Infinite

in time

The universe is a

cosmic egg that cycles

between expansion and

total collapse. It

expanded from a

concentrated form -a

point called a Bindu.

The universe, as a

living entity, is bound

to the perpetual  cycle
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of birth, death, and

rebirth

A t o m i s t

universe

Anaxagoras

( 5 0 0 - 4 2 8

B.C.) & later

Epicurus

I n f i n i t e

in extent

The universe contains

only two things:  an

infinite number of tiny

seeds, or atoms, and the

void of infinite extent.

All atoms are made of

the same substance, but

differ in size and shape.

Objects are formed from

atom aggregations and

decay back into atoms.

Incorporates Leucippus'

principle of causality:

"nothing happens at

random; everything

happens out of reason

and necessi ty . "  The

universe was not ruled

by gods.

S t o i c

universe

S t o i c s

( 4 0 0 - 2 0 0

B.C.)

I s l a n d

universe

The cosmos is finite and

s u r r o u n d e d  b y  a n

infinite void. It is in a

s t a t e  o f  f l u x ,  a s  i t

pulsates in size and

p e r i odi c a l l y  p ass e s

through upheavals and

conflagrations.
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Aristotelian

universe

Aristotle

(384-322

B.C.)

Geocentric,

static,

steady

state,

finite

extent,

infinite

time

Spherical earth is

surrounded by

concentric celestial

spheres. Universe exists

unchanged throughout

eternity. Contains a 5th

element called aether

(later known as

quintessence).

Aristarchean

universe

Aristarchus

(circa 280

B.C.)

Heliocentric Earth rotates daily on

its axis and revolves

annually about the sun

in a circular orbit.

Sphere of fixed stars is

centered about the sun.

Seleucian

universe

Seleucus of

Seleucia

(circa 190

B.C.)

Heliocentric Modifications to the

Aristarchean universe,

with the inclusion of

the tide phenomenon to

explain heliocentrism.
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Ptolemaic

model

(based on

Aristotelian

universe)

Ptolemy

(2nd century

A.D.)

Geocentric Universe orbits about a

stationary Earth.

Planets move in

circular epicycles, each

having a center that

moved in a larger

circular orbit (called an

eccentric or a deferent)

around a center-point

near the Earth. The use

of equants added

another level of

complexity and

allowed astronomers to

predict the positions of

the planets. The most

successful universe

model of all time, using

the criterion of

longevity. Almagest

(the Great System).

³³³³³³³³³³³³³³³³³³ 999944442222 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ --------KKKK¹¹¹¹gggg~~~~::::ffffZZZZ™™™™********&&&&ÆÆÆÆŠŠŠŠÑÑÑÑbbbb::::‹‹‹‹ttttzzzzûûûû{{{{ ³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³



Aryabhatan

model

Aryabhata

(499 A.D.)

Geocentric

or

Heliocentric

The Earth rotates and

the planets move in

e l l i p t i c a l  o r b i t s ,

possibly around either

the Earth or the Sun. It

is uncertain whether

the model is geocentric

or heliocentric due to

planetary orbits given

with respect to both the

Earth and the Sun.

Abrahamic

universe

Medieval

philosophers

(500-1200)

Finite in

time

The universe that is

finite in time and has a

beginning is proposed

b y  t h e  C h r i s t i a n

p h i l o s o p h e r ,  J o h n

P h i l o p o n u s ,  w h o

ar g u e s  a g a i n s t  t h e

ancient Greek notion of

an infinite past. Logical

arguments supporting

a finite universe are

developed by the early

Muslim philosopher,

Alkindus; the Jewish

philosopher,  Saadia

Gaon; and the Muslim

theologian, Algazel.
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Albumasar

model

Ja'far ibn

Muhammad

Abu Ma'shar

al-Balkhi

(787-886)

Heliocentric His planetary orbits are

only given with respect

to the Sun rather than

the Earth, thus

suggesting a

heliocentric model.

Maragha

models

Maragha

school

(1259-1474)

Geocentric Various modifications

to the Ptolemaic model

a n d  A r i s t o t e l i a n

universe, such as the

rejection of the equant

and eccentrics at the

Maragheh observatory,

the first accurate lunar

model by Ibn al-Shatir,

and the rejection of a

s tat ionery  Earth in

favour of the Earth's

rotation by Ali 

Nilakanthan

model

Nilakantha

Somayaji

(1444-1544)

Geocentric

and

Heliocentric

A universe in which the

planets orbit the Sun

and the Sun orbits the

Earth, similar to the

later Tychonic system.
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Copernican

universe

Nicolaus

Copernicus

(1543)

Heliocentric The geocentric

Maragha model of Ibn

al-Shatir adapted to

meet the requirements

of the ancient

heliocentric

Aristarchean universe

in his De

revolutionibus orbium

coelestium.

Tychonic

system

Tycho Brahe

(1546-1601)

Geocentric

and

Heliocentric

A universe in which the

planets orbit the Sun

and the Sun orbits the

Earth, similar to the

earlier Nilakanthan

model.

Static

Newtonian

Sir Isaac

Newton

(1642-1727)

Static

(evolving),

steady

state,

infinite

Every particle in the

universe attracts every

other particle. Matter

on the large scale is

uniformly distributed.

Gravitationally

balanced but unstable.
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Cartesian

Vortex

universe

René

Descartes 

17th century

Static

(evolving),

steady

state,

infinite

A system of huge

swirling whirlpools of

aethereal or fine matter

produces what we

would call gravitational

effects. His vacuum

was not empty. All

space was filled with

matter that swirled

around in large and

small vortices.

Hierarchical

universe

Immanuel

Kant, Johann

Lambert

1700s

Static

(evolving),

steady

state,

infinite

Matter is clustered on

ever larger scales of

hierarchy. Matter is

endlessly being

recycled.

Einstein

Universe

with a

cosmological

constant

Albert

Einstein

1917

Static

(nominally).

Bounded

(finite)

"Matter without

motion." Contains

uniformly distributed

matter. Uniformly

curved spherical space;

based on Riemann's

hypersphere.

Curvature is set equal

to. In effect is

equivalent to a

repulsive force which

counteracts gravity.

Unstable.
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De Sitter

universe

Willem de

Sitter 1917

Expanding

flat

space. 

Steady

state. 

"Motion without

matter." Only

apparently static. Based

on Einstein's General

Relativity. Space

expands with constant

acceleration. Scale

factor (radius of

universe) increases

exponentially, i.e.

constant inflation.

MacMillan William

MacMillan

1920s

Static & 

steady

state

New matter is created

from radiation.

Starlight is perpetually

recycled into new

matter particles.

Friedmann

universe

of

spherical

space

Alexander

Friedmann

1922

Spherical

expanding

space. 

k= +1

;no

Positive curvature.

Curvature constant k =

+1 

Expands then

recollapses. Spatially

closed (finite).

Friedmann

universe

of

hyperbolic

space

Alexander

Friedmann

1924

Hyperbolic

expanding

space. 

k= -1 ;

no

Negative curvature.

Said to be infinite (but

ambiguous).

Unbounded. Expands

forever.
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Dirac

large

numbers

hypothesis

Paul Dirac

1930s

Expanding Demands a large

variation in G, which

decreases with time.

Gravity weakens as

universe evolves.

Friedmann

zero-curvature,

also

known as

the

Einstein-DeSitter

universe

Einstein &

DeSitter

1932

Expanding

flat

space. 

k= 0 ;

Critical

density

Curvature constant k =

0. Said to be infinite

(but ambiguous).

'Unbounded cosmos of

limited extent.'

Expands forever.

'Simplest' of all known

universes. Named after

but not considered by

Friedmann. Has a

deceleration term q =½

which means that its

expansion rate slows

down.

Georges

Lemaître 

the

original

Big Bang.

aka

Friedmann- 

Lemaître

Model

Georges

Lemaître

1927-29

Expansion 

Gravity

 is positive and has a

magnitude greater than

Gravity. Universe has

initial high density

state ('primeval atom').

Followed by a two

stage expansion. is

used to destabilize the

universe. (Lemaître is

considered to be the

father of the big bang

model.)
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Oscillating

universe 

(aka

Friedmann- 

Einstein;

was

latter's 1st

choice

after

rejecting

his own

1917

model)

Favored by

Friedmann 

1920s

Expanding

and

contracting

in cycles

Time is endless and

beginningless; thus

avoids the

beginning-of-time

paradox. Perpetual

cycles of big bang

followed by big crunch.

Eddington Arthur

Eddington

1930

first

Static 

then

Expands

Static Einstein 1917

universe with its

instability disturbed

into expansion mode;

with relentless matter

dilution becomes a

DeSitter universe.

dominates gravity.
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Milne

universe

of

kinematic

relativity

Edward

Milne, 1933,

1935; 

William H.

McCrea,

1930s

Kinematic

expansion

with NO

space

expansion

Rejects general

relativity and the

expanding space

paradigm. Gravity not

included as initial

assumption. Obeys

cosmological principle

& rules of special

relativity. The Milne

expanding universe

consists of a finite

spherical cloud of

particles (or galaxies)

that expands WITHIN

flat space which is

infinite and otherwise

empty. It has a center

and a cosmic edge (the

surface of the particle

cloud) which expands

at light speed. His

explanation of gravity

was elaborate and

unconvincing. For

instance, his universe

has an infinite number

of particles, hence

infinite mass, within a

finite cosmic volume.
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Friedmann-

Lemaître-

Robertson-

Walker

class of

models

Howard

Robertson,

Arthur

Walker, 1935

Uniformly

expanding

Class of universes that

are homogenous and

isotropic. Spacetime

separates into

uniformly curved space

and cosmic time

common to all

comoving observers.

The formulation system

is now known as the

FLRW or

Robertson-Walker

metrics of cosmic time

and curved space.

Steady-state

expanding

(Bondi &

Gold)

Herman

Bondi,

Thomas

Gold 1948

Expanding,

steady

state,

infinite

Matter creation rate

maintains constant

density. Continuous

creation out of nothing

from nowhere.

Exponential expansion.

Deceleration term q =

-1.

Steady-state

expanding

(Hoyle)

Fred Hoyle

1948

Expanding,

steady

state;

but

unstable

Matter creation rate

maintains constant

density. But since

matter creation rate

must be exactly

balanced with the space

expansion rate the

system is unstable.
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Ambiplasma Hannes

Alfvén 1965

Oskar Klein

Cellular

universe,

expanding

by

means of

matter- 

antimatter

annihilation

Based on the concept of

plasma cosmology. The

universe is viewed as

meta-galaxies divided

by double layers -hence

its bubble-like nature.

Other universes are

formed from other

bubbles. Ongoing

cosmic

matter-antimatter

annihilations keep the

bubbles separated and

moving apart

preventing them from

interacting.

Brans-Dicke Carl H.

Brans;

Robert H.

Dicke

Expanding Based on Mach's

principle. G varies with

time as universe

expands. "But nobody

is quite sure what

Mach's principle

actually means."
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Cosmic

inflation

Alan Guth

1980

Big Bang

with

modification

to solve

horizon

problem

and

flatness

problem.

Based on the concept of

hot inflation. The

universe is viewed as a

multiple quantum flux

-hence its bubble-like

nature. Other universes

are formed from other

bubbles. Ongoing

cosmic expansion kept

the bubbles separated

and moving apart

preventing them from

interacting.

Eternal

Inflation

(a

multiple

universe

model)

Andreï

Linde 1983

Big Bang

with

cosmic

inflation

A multiverse, based on

the concept of cold

inflation, in which

inflationary events

occur at random each

with independent

initial conditions; some

expand into bubble

universes supposedly

like our entire cosmos.

Bubbles nucleate in a

spacetime foam.

³³³³³³³³³³³³³³³³³³ 000066662222 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ --------KKKK¹¹¹¹gggg~~~~::::ffffZZZZ™™™™********&&&&ÆÆÆÆŠŠŠŠÑÑÑÑbbbb::::‹‹‹‹ttttzzzzûûûû{{{{ ³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³



Cyclic

model

Paul

Steinhardt;

Neil Turok

2002

Expanding

and

contracting

in cycles;

M

theory.

Two parallel orbifold

planes or M-branes

collide periodically in a

higher dimensional

space. With

quintessence or dark

energy‰
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Š?Ã̄Š?~ps™ä6,MâŠ{:¶Ô®Z[¢Æ!*z�Šz{MyJ-̄¢Ðøzx
gìZzgŠ*zMy]ŠzâV',!*Š™àXZÏaŒÛMyäzZã™Šc*āTäŠwÅgŸq~

eø³Ãû‚ô]ômûÛø^Þôä́?]ôŸ$Úøàû]öÒû†ôåøæøÎø×ûföäü Ý Úø³àûÒøËø†øeô^Ö×#äôÚôàû  Ð¬ÃJw™1Zk6,Zv»…ì:
æøÖøãöÜûÂø„ø]hº  eô³^Ÿûômû³Ûø^áôæøÖFÓôàûÚ$àû�ø†ø|øeô^ÖûÓöËû†ô‘ø‚û…÷]ÊøÃø×ønûãôÜûÆø–øgºÚôùàø]Ö×#äô Ý Úö_ûÛøòôà'

ÿ61:601þXZ16~Æ6,ŠzV~¾™ŒÛMyù7åZk»Šw£Y@*åpZk» Âø³¿ônûÜº

°Mh}M@*åātŒÛMyZkàÆŠz(,}MŠñV6,YV7ZF,Z?
Îg>ZmCY~|]Z',Z�ZzgZk„Š]Ç{ÆÇ-V»k?Me$95@*76~

³³³³³³³³³³³³³³³³³³ 000077772222 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³ --------KKKK¹¹¹¹gggg~~~~::::ffffZZZZ™™™™********&&&&ÆÆÆÆŠŠŠŠÑÑÑÑbbbb::::‹‹‹‹ttttzzzzûûûû{{{{ ³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³



,ÐMc*ìZ#|]Z',Z4-ê XGPäÓxGVÃgm,{gm,{™Šc*Zzgñgqg~„Š]Æ
a‰Â(,}**gZnƒñāøg}qŠzVÆ‚BtÕ¾äHÔZ¹Cc*ŠHāZq-
â�ZyZ',Z�ì�GVÃ',Z>HìZ¹ßÍVÅñ�ŠÏ~ÔHŠHZzgÎZw|]

ÿÎgÒZÑmCY:26þøg} ]øÞûkøÊøÃø×ûkøâF„ø]eôF̂Öôãøjôßø^m5ô̂eû†FâônûÜö  ]ðø ?û Îø^Ööç Z',Z4-ê XGPÐt7YŠHā:
Îø³^Ùøeø³ØûÊø³Ãø³×ø³äüÒøfônû³†öâöÜûâF„ø]ÊøŠûòø×öçûâöÜû]ôáûÒø^Þöçû]møßû_ôÏöçûáø qŠzVÆ‚Bt»x?äH:

ÿÎgÒZÑmCY:36þM\ä�Ûâc*LLZyÆ(,}"$Ð¥x™zZ¤/t1sƒVóóX
]]ôÞ$³Óö³Üû]øÞûjöÜö ?û ]]ôÖ5³o]øÞû³ËöŠôãô³ÜûÊø³Ïø³^Ööç ? Êø³†øqø³Ãöçû ñgZk[Š?6,̈gƒ‰:

 V$ö³Ü$ÞöÓôŠöçû]Âø×Fo…öðöæû‰ôãôÜû ÿZÑmCY:46þZzgM:~ìÑGë„ªÝ÷ ]Ö¿#×ôÛöçûáø

ÿZÑmCY:56þQÑq{ƒ™u—™1ZzgìÑ?Y…Âƒ Öø³Ïø³‚ûÂø×ôÛûkøÚø^â5ç.Ÿø?ðômøßû_ôÏöçûáø

āt1s7Zk6,|]Z',Z4-ê XGPä¹āQ?ZvÃgh™YVZ,GVÃ7”ƒ�:
"ÃðÃZ+{Š}Ã:vyàÃ?ñg[îg6,t¸p̄îg6,t:
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°d]Šg`fs÷:
[1]  Modernity is  not based upon one single

principle.... it is the result of a dialogue between reason and

subjectivity.
1

[2] This cleavage between reason, rationality, or

objectivity on the one hand, and the subject, the collective

and individual selfhood; or subjectivity on the other, occurs

in the aftermath of the decline of a concept of transcendence

that shaped the metaphysical worldview of Christianity.
2
 

[3]  Losing hold in traditional  rel igion as a

consequence of secularization; the subject is forced to take

up the god-like position of a transcendental nodal point in 
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1.Alain Touraine, Critique of Modernity. Dr. David Macey. Cambridge

Blackwell, 1995.

2. Cornelia Klinger, ''From Freedom Without Choice to Choice Without
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order to ensure the unity and totality of being and

experience.
1
 

[4] To be autonomous is to be free in the sense of óself

governingL and óindependentL.2

[5] Modernity can and will no longer borrow the

criteria by which it takes its orientation from the models

supplied by another epoch; it has to create its normativity

out of itself.
3
 

According to Nietzie: "Transformation in the cultural role of

science occurs not as an effect of any development in

philosophy but with cultural decline of western religion. 

By denying God from epistemology and ethics Kant

broke that link  between epistemology and God, which was

still found in Descartes in particular and in classical thought

in general. 

[6] Kants Wellanchauung "The moral freedom of

man is not merely a freedom from nature, but also freedom

from external supernatural powers. No one before Kant ever

exalted man so much no one had ever accorded him such a

degree of metaphysical independence".
4
 

[7] The Enlightenment does not take the ideal of this

mode of thinking from the philosoplical doctrines of the 

past, on the contrary, it construct its ideal according to the 
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1. Ibid., p.122.

2. Routledge [Firm], Concise Routledge Encyclopedia of Philosophy,

Routledge,2000,p.259.

3. Jürgen Habermas: The Philosophical Discourse of Modernity: Twelve

Lectures; Trans.Frederick G. Lawrence, Cambridge:MIT Press, 1996, p.7.

4. Ibid.,p. 7. 
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model and pattern of contemporary natural science.1 

Western instrumental reason is embodied in modern

technology.

[8] One of the central elements of this modernist

world view is a conception of science as the supremely

priviledged form of knowledge.
2
 

[9] This enlightenment requires nothing but freedom

and the most innocent of all that may be called "freedom":

freedom to make public use of one's reason in all matters.
3

[10] Kant in fact describes Enlightenment as the

moment when humanity is going to put its own reason to

use, without subjecting itself to any authority. 
4
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æøÎø³†ûáøÊôoû ZVc*YñÇāúg]»ƒÐ4+£xZzgZÝ(HìÂŒÛMyÆZÖp~:
ZLyzV~S-™gƒóóÔúg]»ZÝ£xZzgûZk»yìÔZkyÃfšMZzg ZZ eönö³çûiô³Óöà$

ÆÃc*]Zzg’q-²ZVÅ [Westernization & Modernization] ].h+e$
ÐOW,ƒ™çÙF,¹Æ**x6,yÐ!*CÙ [Feminist movement] f!’q-

ïÜ¡].h+e$ìXúg]»ãCŠ~»xāçl7yÅZÜ¹zgzqãZzgZŠZgC�
È~Å̂Ô@*ªZzg™«ZzgôZãìZkÆÎZCÙ»x¡ZŸ°c*Ë¢zg]Æ�ìÔ
Zk¢zg]Ãf[ÅZ˜b~íZzghŒÛZgŠbf[Åcz~ìX

ŒÛMyœäÓxZizZ`0Z]ÆZZy6,$œ™ÆZyÐŠuZ̀»z°{
™DƒñgÎwZv-ZvmzÅÃ0*È�ÛâŠc*åāM\ËQxZ>ÝÃ:t7Š}Mh
YèZyZizZ`äŠ*ÅtM‚öÃgŸ»gZ:F,u�Ûâ™g‚ª$ó[-ZvmzÅÅŠZE
gÃ‰ÜÃŠ*ZzgMy]~Jw�Ûâ1Zkf?zHŠ*ZzgZkÅMgZözM‚ö6,g‚ª$ó[

-ZvmzÅÅgÃ‰Üz›M\åÆ—gq¢~Zzg—g~Å¯]ÃF,ßŠ~ZkŠ*Ã
’ZŠc*ZzgMy]ÃZ(g™1ÔŒÛMyÆZÖp7,Û:

]ôÖønûÔøÚø³àûiø�ø³«ðöæøÚøàô]eûjøÇønûkøÚôÛ$àûÂøø̂Öûkø ? iö³†ûqô³oûÚøàûiø�ø«ðöÚôßûãöà$æøiöòûçôpû
Êø¡øqö³ßø³^|øÂø×ønûÔøƒFÖôÔø]ø�ûÞ5o]øáûiøÏø†$]øÂûnößöãöà$æøŸømøvûø̂á$æømø†û•ønûàøeôÛø«!iønûjøãöà$Òö×%ãöà$æø

eøÃû‚öæøŸø?]øá
Ý

ŸømøvôØ%ÖøÔø]ÖßôùŠø«ðöÚôàû  X ]Ö×#äömøÃû×øÜöÚø^ÊôoûÎö×öçûeôÓöÜûæøÒø^áø]Ö×#äöÂø×ônûÛ÷^uø×ônûÛ÷^
iøfø‚$Ùøeôãôà$Úôàû]ø‡ûæø]tõæ$Öøçû]øÂûrøføÔøuöŠûßöãöàù$]ôŸ$Úø^Úø×øÓøkûmøÛônûßöÔøæøÒø^áø]Ö×#äöÂø×FoÒöØôù

Z}Ñå!M\ÆaþŠzu~úg''w7÷Zzg:ZkÅ 25þF,À: - ÿ33:15 �ø³oûðõ…$Îônûf÷^
ZYi]ìāZyZizZ`0Z]Å(ZzgZizZ`áMNÔpZ{Zy»8jè NEM\ÃH„IƒÔ

®ZfZ™**&»tIāZŠZ»g~Zzgâe#ZzgŒz)wúc*V™äzZá§VÆÎZúg]
ÃðŠzuZ!*³]&Z(g™$Ëì}eZËÔ3,kÔ1-V~»x™**z){XÎZwtìāZ¤/
»g{äYç]ZzgŠ/Ç÷úg'M!*Š™,ÏÂyÃ',!*ŠƒäÐÃygzÆÇ?yzVÃ
ÃyM!*Š™}Ç?1hðVZzg”V»ìwÃygÇÇ?Çì!u~]dÔŸíÐM\úg'
Zk}.#ÖÆajZBÔpZyúgÂVÆyzV~Z#¸XaZƒÇ�M\Åúg]

ÆyÐå3Æ!*)̄aZƒZÂZkZÃÃyi™}Ç?tf!�d$»aZ™Š{Ãtì
³³³³³³³³³³³³³³³³³³ 333377772222 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ Zsx~pZ&Æ£t ³³³³³³³³³³³³³³³³³³



āyÆ»xÔy~ªxÔyÅf)ŠZg~Ô”VÅ½zF,šM.e$HÔf?²+»xì
W o r k i n g TÐúg]Å&&OW,ƒC÷ÔZÏaf[ywúgÂVÃ

uât»”wìÔT»x Capital »È [Work] t7™@*Yè»x Women

»çz£:Az{f[ÅçÙZ˜b~»x„7ìÔ®ZZ+úg]"»gúg]ìX
Zv¬\äyÅ™«ÔZk‘Zg{›Å÷áyzØ•',ŒÛZggpp»f)ŠZgúg]ÃŒÛZgŠc*ìX

f[~úg]!*CÙYVïàˆZkÅ7g~@*gõìX«ZzgŠzu~kBxÅn„Ô%ŠzV
Å¶ÔÒMiZŠ~Ô{0+Zy»{ØÔ̄]6,4ÔZÃŠ{6,4ZzgâŠ{6,4»�ÛzrZÐZŠe$6,4ÔQ
F,¹ZzgZd£gèi0+ÏÆ!*)̄{0+ZâVÅI^Y^f[ÅZq-îs@*gõìÔZkÃÃ
Z0+Zi™Æf[Åcz~~ZKúg]Ã!*CÙï%ÅÑ¦ŠPÜsmg]pZ;:].h+e$

ìTÐDÙZg!*gC{âÓe’X
úúúúgggg]]]]ÅÅÅÅ»»»»ggggzzzz!!!!****gggg~~~~ËËËËqqqq::::

ZZÞ³³^ñnÔ‘³³^u³³gÂ³ç…lÒ³çÒ³^…æe³^…Ò³oeã³o]q³^‡l�mj1an6
e�³†›n³Ó³ä]ìj³¡½Ú†�æ‡áÞäaç]æ…]+†açiçÂç…l]µß1Úv†ÝÚ†�(e^¸ !!!!!!!!!!!!!!!!!!!!!!!!

ÎZwtìātøx%ŠZ¤/ZKúgÂVÅ»gz!*g~ C1111 (eã³^ño(�ça†ÒoÚ‚�u^‘ØÒ†cXX!
0YNÂQZLçlÆ [Official Spokesman] u¤/ñVÆu»g~F,)y

a¾ÅæŠqÝ™,?HZsò@*gõ~úg]»ù¦™ŠZg¸g;ìTÅZYi]¬x
Š~Yg„ì?Ëúg]»/qª6g~»gz!*g~u¤/ò~z¢8ZCZg~XìtÌ¡
ZYi]ÆŠgZ~ìZkÃZßw¬xù¯c*YYì?pŠ**&™r#�ÛâD÷ā
úg]ÃYGZŠ~MŠJzZkaMìāZk6,çlÅf)ŠZg~7ÔZ#f)ŠZg~7
Âúg]Ã»gz!*gÅZYi]¬x¾Zsò‡âyÆ�Š~Yg„ì?**&™r#pŠZL„
ñ�ÅF,Šh+™gì÷XZ¤/%Š|Z]ZLZyZY]ZKúgÂVÆ»gz!*gÐBÂt"
eg}pŠYV:»gz!*g™B?Z¤/úg]%ŠzVÃgziÇg½™äÑÂHz{pŠLL¸ZxóóÆ

£6,Ã,̂:ƒYñÏ?%ŠÅf)ŠZg~yÆ!*CÙÆÓxZñgZzgçlÅåôZãìÔT
%ŠÃ»gz!*gŠ*ÅåZYi]Ñ<äŠ~ìZÐ»gz!*gÐïw™ZKúgÂVÆ»gz!*gÅ
ôZãÎ{Yg„ìZk»HÑ¦�Ziì?úg]»!*iZg~Â_ÔÎÔ%ŠzVÐ»gz!*g™**
Zsò@*gõ�d$zÏ~Zq-Zb¦gìÔPZ]ðzZu]ÅãCŠ6,úg]ÃƒU
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

fZ™**&Ôh‹fZ™**&Ô™72X 1111CCCC

³³³³³³³³³³³³³³³³³³ 444477772222 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ Zsx~pZ&Æ£t ³³³³³³³³³³³³³³³³³³



»gz!*gi0+Ï~ŠZ4™**$+®)ÔHªZzg˜ªìZzgt¦g{µf[ÐŠgMæHŠH
ìX)q¢~%ŠzVÃgziÇgNÂƒŠHìÂúgÂVÃ¹VÐgziÇgŠc*Yñ?pZ¤/
Z·CúgÂVÃÌÒ]ÐgziÇgÆñZµxÌƒVA$ÌyÅāÅ#ÂhäÐ

4ìāf!�d$Æ�ÐZāZsHYñZzgÛzy”VÐZIZZyc*Šv¢zg]
q)›Z�ÛZŠÃ5i#ÖÆñZµ½KYN:āZLyzVÃ',!*Š™Æ»g{âVÃM!*ŠH
YñXøg}].h+®+»Z˜tìāz{bzÅãCŠ6,:}Šï÷Zzgúg]Å5i#ÖÆ
gDyÃZkÆÇf!Úø~7ŠÙZzgZsò@*gõ~PZq-Z]ðzZu]Å
ãCŠ6,úg]ÆyÐå3»7gZ,{fe÷ÔbzÅãCŠ6,gZñŠ¶»gsyŠy$+y(,|
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æø]ôáûìô³Ëûjö³Üû�ô³Ïø³^ÑøeønûßôãôÛø^Êø^eûÃø%öçû]uøÓøÛ÷^Úôùàû]øâû×ôä́æøuøÓøÛ÷^ ñZkÅßg]ïwŠ}Ç:

ÿ4:53þ ]ôá$]Ö×#äøÒø^áøÂø×ônûÛ÷^ìøfônû†÷]  Úôùàû]øâû×ôãø^]ôáûm%†ômû‚øp]ô‘û¡øu÷^m%çøÊôùÐô]Ö×#äöeønûßøãöÛø^
ÿ5þZ¤/7À)4èGEÌ*�ð™Zä~**»xƒYNÂŒÛMyr"»Zq-Ðz

¾d$§iC@*ìXÃðpB7āŠzâVÿxVç~Ô¼£tÅ¶ā6,þM:~*
æø ™BÔ*¾qw4ìÔÑßŠàÅ§s¢âbƒYD÷p?ZˆyÐ7Mƒ:
 ]ôáô]Úû³†ø]ø³éºìø^ÊøkûÚôàûeøÃû×ôãø^Þö�öçû‡÷]]øæû]ôÂû†ø]•÷^Êø¡øqößø^|øÂø×ønûãôÛø«]øáûm%’û×ôvø^eønûßøãöÛø^‘ö×ûv÷^

æø]ôáûiö³vûŠô³ßö³çû]æøiøj$³Ïö³çû]Êøô̂á$]Ö×#äøÒø^áøeôÛø^  æø]öuû³–ô³†ølô]ŸûøÞûËö‹ö]Ö�%x$  æø]Ö³’%×ûxöìønû†º
ÿ4:821þ iøÃûÛø×öçûáøìøfônû†÷]
ÿ7þZyÓx%ZiÆ!*z�ŠZ¤/ßg]qw~4~aZ:ƒnA$ŒÛMy:tÅ

ZYi]ŠêìÔt:tÌ&Ô~zMzMÐŠ~YCì@*āúg]Zzg%ŠŠzâVÃÎW
My~ŸJ-î»ñµAZzgZ&bÅßg]òMñXZ¤/%Š«c*Šzu~:tÆˆ
g�q™}Â*ƒYCìÔZ¤/Š~:tŠ}Š~YñÂQg�q»h»ƒY@*ìX

ÿ8þZyÓx%ZiÆŒ̂ÛZyC@*ìpZ¤/izåZq-Šzu}ÐZµ„ƒ
æø]ôáûm$jø³Ëø³†$Îø^ YNÂZv¬\ZKzWŠg]ÐCÙZq-ÃŠzu}ÅZYÐ"*i™Š}Ç:

ÿ4:031þ:tŠ¶ÆŒ̂ÛMyÜs  æøÒø³^áø]Ö×#äöæø]‰ôÃ÷^uøÓônûÛ÷^  mö³Çûàô]Ö×#äöÒö¡&Úôùàû‰øÃøjôä́
æøÚøàûm$†ûÆøgöÂøàû %ŠÃ@Ze$™@*ìāZŒ§jÐúg]Ã¼:¼Š}™gÁHYñ:
ÖøÛôàø]Ö’#×ôvônûàø éô Úôù³×$èô]ôeû³†Fấ³Üø]ôŸ$Úøàû‰øËôäøÞøËûŠøäüæøÖøÏø‚ô]‘û_øËønûßFäöÊôo]Ö‚%Þûnø^æø]ôÞ$äüÊôo]ŸûFìô†ø

ÿ2:031þt:tŠ¶»z{Àò‡âyì�ŒÛMyäÒyHìZzgZk‡ây»ZnqCÙ9Z2
%ŠÆaÑiòìX
ZZZZ]]]]ððððqqqqÑÑÑÑ]]]]~~~~::::tttt»»»»§§§§iiii::::

‰%ûZ,ç5]ÔzZu]ÔqŠU*]ZzgqÑ]ƒD÷X~ZyD+g÷
%Zi6,¿õwƒY@*ì®ZZ,Z]ðqÑ]~:tÅZYi]ŒÛMyZkÑoÆ‚BŠê

m5³³³ø̂m%ãø³³³^ ìāúg]6,°]Ñix7ƒÏZzg?Z¹;BÎñ%@§jÐgÁ™Šz:
]]ôƒø]Þø³Óø³vûjö³Üö]ÖûÛöç+ÚôßFkô$öÜ$›ø×$ÏûjöÛöçûâöà$ÚôàûÎøfûØô]øáûiøÛøŠ%çûâöà$ÊøÛø^ÖøÓöÜûÂø×ønûãôà$ ? ]Ö$„ômûàø!Úøßöçû

æø]ôáûÒößûjöÜûÊôoû…ømûgõ ÿ33:94þÔ Úô³àûÂô³‚$éõiøÃûjø‚%æûÞøãø^ÊøÛøjôùÃöçûâöà$æø‰ø†ôùuöçûâöà$‰ø†ø]u÷^qøÛônû¡÷

Úôù³Û$³^Þø³$̂Öû³ßø³^Âø×FoÂøfû‚ôÞø^Êøû̂iöçû]eôŠöçû…øéõÚôùàûÚôù%û×ôä́æø]�ûÂöçû]�öãø‚øpðøÒöÜûÚôùàû�öæûáô]Ö×#äô]ôáûÒößûjöÜû
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ÿ2:32þtZYi]ÌÜsZk¿ÃŠ~Yg„ìTäi<Æ‚B¬©i0+Ï ‘F³³‚ôÎônû³àø
¬7ÅÔZkäç~Æ‚B:z‰Ü¦/ZgZÔ:ZkÆaaZƒñÔ:ZÐZiŠzZYi0+Ï¬
™Dƒñ¼²ā¦/gZZkäïbÆfg)¬©i0+Ï¬™ä»¢ZgZŠ{xÐtÆ
fg)Hp‰Z,ñZúÔrÔÔç5]ÔqŠU*]ZzgzZu]‚tMñc*ZyÆaZ
ƒä»Zky¼g5+k,ƒŠHXÅñ�ŠÏ~w~ZkgºÆvÔK‰ÔZzgLgpp
ÆZk**]nzxƒDÃMñÂï]ÄÐ¬„ZkäeÏ»ê™1ÔtZq-f)
ŠZgZ:êìYè{0+ZyåƒäÆˆtêZzÑŠÅ',!*Š~ZzgÐÂV~ZŸ±»:L
áCì®ZZ,Z]ðqÑ]~:t»§iÀòqÑ]ÐZg3ŠHìZzgZy~
D+g÷%ZiÃ÷áï7HŠHÔii0+ÏÐëZ,"ÑgzZu]ZzgVB7™Mh÷Z#
Z+ßg]qwaZƒYCìâ´Z<äZLÈzVÅM‚ãÆaZyZ]ðqÑ]»

Ì{mÒpg3ìX
$$$$ÅÅÅÅZZZZŠŠŠŠZZZZ5555::::ïïïïbbbb»»»»ÑÑÑÑ¹¹¹¹ÑÑÑÑiiiixxxx::::

ïb»ç@{¢Ç6,‡ìƒ@*ìZk³ÅyÆz‰Ü$ÿâwþÅZŠZ5Ñiò
æøŸø  m5³ø̂m%ãø³^]Ö$³„ômû³àø!Úø³ßöçû]ŸømøvôØ%ÖøÓöÜû]øáûiø†ô$öç]]ÖßôùŠø«ðøÒø†ûâ÷^ ì&%ŠzZ:7áY:

æøÂø³^�ô†öæûâöà$  ]øáûm$³û̂iônû³àøeô³Ëø^uô�øèõÚ%fønôùßøèõ ? iø³Ãû³–ö³×ö³çûâö³à$Öôjø³„ûâøföçû]eôføÃûỗÚø«!iønûjöÛöçûâöà$]ôŸ$

  Êø³ô̂áûÒø³†ôâûjö³Ûö³çûâö³à$Êø³ÃøŠ5³o]øáûiø³Óû†øâöçû]�ønûò÷^æ$mørûÃøØø]Ö×#äöÊônûäôìønû†÷]Òø%ônû†÷]  eô³^ÖûÛøÃû†öæûÍô
ÿ4:91þt$plŠàÐZŠZKYäeÂZzgZKwÆ_.4Ð4$ÅZŠZ5Ã

Êøô̂áû›ôfûàøÖøÓöÜûÂøàû�øoûðõÚôùßûäöÞøËûŠ÷^ÊøÓö×öçûåö  æø!iöç]]ÖßôùŠø«ðø‘ø‚öÎFjôãôà$Þôvû×øè÷ �ÛnŒÛZgŠc*ŠHì:
t�Ûnì®Z¬̧g‚ª–[-  ÿ4:4þ$Æ%ïbÂ7ƒYYè  âø³ßônû?³ò÷^Ú$†ômû?ò÷^

eø³Ãû³‚öæøŸø?]øáûiøfø‚$Ùøeôãôà$Úôàû]ø‡ûæø]tõæ$Öøçû
Ý

Ÿømø³vô³Ø%ÖøÔø]ÖßôùŠø«ðöÚôàû ZvmzÅÃÌŠc*ŠH:
ÿ33:25þ$Å ]øÂû³røføÔøö‰û³ßöãö³à$]ôŸ$Úø^Úø×øÓøkûmøÛônûßöÔøæøÒø^áø]Ö×#äöÂø×FoÒöØôù�øoûðõ…$Îônûf÷^

æøÚø³àûÖ$³ÜûmøŠûjø³_ô³ÄûÚôßûÓöÜû›øçûŸ÷]øáûm$ßûÓôxø]ÖûÛövû’øßFkô ZŠZ5czs§jÐÅYñÏ:
eøÃû–öÓöÜû  æø]Ö×#äö]øÂû×øÜöeôô̂mûÛø^ÞôÓöÜû  ]Öû³Ûöç+ÚôßFkôÊøÛôàûÚ$^Úø×øÓøkû]ømûÛø^ÞöÓöÜûÚôùàûÊøjønFjôÓöÜö]ÖûÛöç+ÚôßFkô

Êø³^Þû³Óô³vö³çûâö³à$eô³ô̂ƒûáô]øâû³×ôãô³à$æø!iö³çûâöà$]öqöçû…øâöà$eô^ÖûÛøÃû†öæûÍôÚövû’øßFkõÆønû†ø  eøÃûõ̃
Ý Úôùàû

Êø³ô̂ƒøp]öuû³’ô³à$Êøô̂áû]øiønûàøeôËø^uô�øèõÊøÃø×ønûãôà$Þô’ûÌöÚø^Âø×øo  ]øìû‚ø]áõ  ÚöŠF³ËôvFkõæ$ŸøÚöj$íô„Flô
æø]Ö×#äö  æø]øáûiø’ûfô†öæû]ìønû†ºÖ$ÓöÜû  ƒFÖôÔøÖôô³Ûøàûìø�ôoø]ÖûÃøßøkøÚôßûÓöÜû  ]ÖûÛövû’øßFkôÚôàø]ÖûÃø„ø]hô

ÿ4:52þË%ŠÃZYi]7ìāz{eƒzVâwZ¤/$~Š}Š}Â:tc*ïb ÆøËöçû…º…$uônûÜ
æ$  æø]ôáû]ø…ø�ûi%³Üö]‰ûjôfû³‚ø]Ùø‡øæûtõÚ$³Óø³^áø‡øæûtõ  U*ãÅßg]~ZÐzZ:he»_c™}:

ÿ4:02þúg]pŠ¼ ]øiøû̂ìö„öæûÞøäüeöãûjø^Þ÷^æ$]ô$ûÛ÷^Ú%fônûß÷^  !iønûjöÜû]ôuû‚Fâöà$Îôßû_ø^…÷]Êø¡øiøû̂ìö„öæû]Úôßûäö�ønûò÷^
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Š}™%ŠÆïbÐ�]0***eìÂZµ!*]ìÿ2:922þÔÿ2:732þZ¤/Ãðúg]pÙ
Êø³ô̂áû›ôfû³àøÖøÓöÜûÂøàû�øoûðõ  æø!iö³ç]]Ö³ßôùŠø«ðø‘ø‚öÎFjôãôà$Þôvû×øè÷ Ð$ghŠ}ÂtZµ!*]ì:

ÿ4:4þX$6,ïbÆZZŠÆẐ¤/Ãð%Šï]ÄÐ  Úôù³ßû³äöÞø³ËûŠ÷³^ÊøÓö×öçûåöâøßônû?ò÷^Ú$†ômû?ò÷^
¬:tŠ}Š}A$Ì$zZ:7áYÉŒÛMyä¬Šc*āZÐ¼âwŠzZzg@

]]ôƒø]Þø³Óø³vûjöÜö]ÖûÛöç+ÚôßFkô$öÜ$›ø×$ÏûjöÛöçûâöà$ÚôàûÎøfûØô]øáû ? m5³ø̂m%ãø^]Ö$„ômûàø!Úøßöçû §jÐgÁ™z:
iø³ÛøŠ%³çûâö³à$Êø³Ûø³³^Öø³Óö³ÜûÂø³×ønûãô³à$Úô³àûÂô³‚$³éõiø³Ãûjø³‚%æûÞøãø³^ÊøÛøjôùÃöçûâöà$æø‰ø†ôùuöçûâöà$‰ø†ø]u÷³^

ÿ33:94þX%Š:tŠïz‰ÜZkâw~Ð¼zZ:7áY�z{Š}[ìÔ qø³³Ûônû¡÷

Z%tßg]IìāizåuzŠZÅ:ö XW6,‡ì:g{ÃÐÂúg]%ŠÆâÎtçnƒYä
 ]øÖ³³_$¡øÑöÚø³³³†$iF³àô ~ÃðpB7āúg]ZLØCÙÃ¼çz£Š}™eÏqÝ™}:

æøŸømø³vôØ%ÖøÓöÜû]øáûiøû̂ìö„öæû]ÚôÛ$«!iønûjöÛöçûâöà$�ønûò÷^  Êø³ô̂ÚûŠø^ÕºeôÛøÃû†öæûÍõ]øæûiøŠû†ômûxºeôô̂uûŠø^áõ
Êø³ô̂áûìôËûjöÜû]øŸ$möÏônûÛø^uö‚öæû�ø]Ö×#äôÊø¡øqößø^|øÂø×ønûãôÛø^ÊônûÛø^  ]øáûm$íø^Êø«]øŸ$möÏônûÛø^uö‚öæû�ø]Ö×#äô ? ]ôŸ$

æøÚø³àûm$jø³Ãø³‚$uö³‚öæû�ø]Ö³×#³äôÊøö̂æÖ5òôÔøâöÜö  iô³×ûÔøuö³‚öæû�ö]Ö³×#³³äôÊø¡øiøÃûjø‚öæûâø^  ]Êûjø³‚ølûeôä́
ÿ2:922þÎZz‡]Z(ƒ@*ìā%Š�l_.!*]Zzgz̄g›~ZKÓx!z ]Ö³³¿#³³×ô³³Ûö³çûáø

YGZŠúg]Æ**x™Šêìˆ~'×Z`ZzgËÅ°xo9LÐeÏZ(g™**eLì
1tÌŠ8ìāâwzOqÐøzòÆˆ÷ZHƒÇÂ:tŠ¶ÐZ�Zi™@*ìZk
ßg]~uzŠZÅ:ö XW6,‡ìg�Æaúg]âwzZ:Š}™ZkçAÃi™$Ëìt§i

æø]ôáû›ø³×$³Ïûjö³Ûöçûâöà$ 7Òü
E

B@*ìï]ÄÐ¬:t%ŠŠ}ÂÛ$ÅZŠZ5Ñiòì:
]øáûm$ÃûËöçûáø]øæûmøÃûËöçø] ? Úô³àûÎøfûØô]øáûiøÛøŠ%çûâöà$æøÎø‚ûÊø†ø•ûjöÜûÖøãöà$Êø†ômû–øè÷Êøßô’ûÌöÚø^Êø†ø•ûjöÜû]ôŸ$

]ôá$]Ö×#äøeôÛø^  æøŸøiøßûŠøçö]]ÖûËø–ûØøeønûßøÓöÜû  ]]øÎû†øhöÖô×j$ÏûçFp ? æø]øáûiøÃûËöçû  ]Ö$„ôpûeônø‚ôǻÂöÏû‚øéö]ÖßôùÓø^|ô
ÿ2:732þZkMe$~Ì¹ŠHìāúg]3,ò',DZzg$:ác*z{%Š3,ò iø³Ãû³Ûø³×öçûáøeø’ônû†º

Ð»xáZzg7gZ$ZŠZ™Š}1%ŠÃzZãîg6,@Ze$Åˆā?3,òÐ»xßÂt¾òÐ
ic*Š{o9Lg‚rìÔ%ŠÃt¬ZkaŠc*ŠHāz{̧ZxìZk»Šgzúg]Ð—ì®ZZk

¤»»Ÿtìāz{úg]Æ£«~ic*Š{3,òic*Š{5èZzgic*Š{Iz]»o]
Š}Xā¸ZkÆ¾òÅ—~»:Lì�™r#Z(gzZMZgƒZkÃ0*ÀÏZzg¾òÅ
ic*Š{¢zg]ìXaè%ŠÃZâ#Öºò»£Šc*ŠHìÔZk£Æ»2¹—÷
®ZZÐZL—%¥»CÙqª~ìwǵecZzg\÷

INÑÐÈecÔZMZgÜÄ
gLŠwÆ‚B7^MhXŒÛMyä%ŠzVÃ¬Šc*ìāz{úgÂVÆ$ÃZEw™ä
ÅÃÒ:™,tZy»âwìT~%Š»Ãðh7Z¤/z{$+¼»Zg‚[™,ÂwZÆîg

æøŸø  m5³ø̂m%ãø³^]Ö$„ômûàø!Úøßöçû]ŸømøvôØ%ÖøÓöÜû]øáûiø†ô$öç]]ÖßôùŠø«ðøÒø†ûâ÷^ 6,$~Ðâwgz»YYì:
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æøÂø³^�ô†öæûâöà$  ]øáûm$³û̂iônû³àøeô³Ëø^uô�øèõÚ%fønôùßøèõ ? iø³Ãû³–ö³×ö³çûâö³à$Öôjø³„ûâøföçû]eôføÃûỗÚø«!iønûjöÛöçûâöà$]ôŸ$

Êø³ô̂áûÒø³†ôâûjö³Ûö³çûâö³à$Êø³ÃøŠ5³o]øáûiø³Óû†øâöçû]�ønûò÷^æ$mørûÃøØø]Ö×#äöÊônûäôìønû†÷]Òø%ônû†÷]  eô³^ÖûÛøÃû†öæûÍô
ÿ4:91þpšzzZzgš:L7XZ¤/Ãð�ÛŠ$áZzg$¸VZŠZ™äÅ&¢A7g‚rÂ
ZkÆ%ÌïbÂƒYìÆª�ÛŠ™r#lg]:ƒZzg�Û&U*ã»gƒZzg$»�Šw

¼Zzg?m,™Æ�Û¢Zk6,Z·t™BÔ6ā|]ñ\öWPÆïb»çnìāMJ‚w
Å}.#ÖÆúnïbàgHŠHX$»¬ŒÛMy~ÿ4:42þÔÿ4:52þÔÿ06:01þÔÿ2:632þÔ
ÿ82:72þÔÿ5:5þ,ÐÒyHŠHìZzgZkÅZÌzZãÅˆìXZsò�d$ÅãCŠ

æøŸøiø³ßûŠø³çö]]Öû³Ëø³–û³Øø 5è6,ìXŒÛMyä¬Šc*āM:Æç5]~5èÃ#ÖÈß:
ÿ2:732þX�ßvúgÂVÆ$ÆçA~kÐ»xfe÷z{Zk�d$ÅãCŠÃ eønû³ßøÓöÜû

eJŠï÷5èÆ%:{0+Zy^Yì:āÔ%ŠÃZâ#Öºò»£Šc*ŠHì
®ZZÐIz]ÅÚ6,¬ïƒ**ecÓxâàf)ŠZgc*V%Š6,¬Z+Åˆ÷®Z5èÅ

Ú%ŠÆa.e$¢zg~ìātZkÆ£»»ŸìX
zÔq‡ÔwøÔa6,zgÔ�~2ZzgiÑ»%!%Š{0+ZyÌn{™@*

ìZzgÜÄzgc*„ÌÔZ,ßÍVÐËçA~5èÅZy7ÅY$ËZvZ,
ßÍVÃI7™@*X�<Ï™D÷ZzgŠzuzVÃÌ<ÏÅ@Ze$™D÷Zzg�¼Zvä

]Ö$³„ômû³àømøfû³íø³×öçûáøæømøû̂Úö†öæûáø]Öß$^Œøeô^ÖûföíûØôæø ZLaÐZ7âZiŠc*ìZÐÖD÷:
ÿ4:73þ5è»¬Zka æø]øÂûjø‚ûÞø^Öô×ûÓFËô†ômûàøÂø„ø]e÷^Ú%ãônûß÷^  møÓûjöÛöçûáøÚø«!iFãöÜö]Ö×#äöÚôàûÊø–û×ôä́

Šc*Yg;ìāZkf†»¹�™Šc*Yñ�ZK̈yÃ!*zg™ZCìātâwZk»ìZkÅœ
Zkâw~ÐŠz�?Ã Ú³àÚ³^Ù]Ö³×#ä]Ö„p!iÓöÜ DZzg].z4»xìŒÛMyÆZÖp~:
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æøqø«ðø…øqöØº ( ÿ62:53þ mö³†ômû‚ö]øáûm%íû†ôqøÓöÜûÚôùàû]ø…û•ôÓöÜûeôŠôvû†ôåôÊøÛø^ƒø]iøû̂Úö†öæûáø 111Ô721þÔ
Îø³^ÙømF³Ûö³çû‰5o]ôá$]ÖûÛø¡øømøû̂iøÛô†öæûáøeôÔøÖônøÏûjö×öçûÕøÊø^ìû†ötû]ôÞôùoû  Úôù³àû]øÎû³’ø^]ÖûÛø‚ômûßøèômøŠûÃFo

ÿ82:02þ|]ñ\öWPÅ̧xÌó̂]~ZLÑÐcI}™C ÖøÔøÚôàø]Öß#’ôvônûàø

³³³³³³³³³³³³³³³³³³ 111133333333 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ fZ™**&™r#Zzg/ge$Å×e$ ³³³³³³³³³³³³³³³³³³



Îø^Ööçû]  mû³Øø]Öûfø³vû³†øÊø³ø̂iø³çû]Âø×FoÎøçûÝõm$ÃûÓöËöçûáøÂø×5o]ø‘ûßø^ÝõÖ$ãöÜû  ]ô‰û†øpðô ? æøqF³çø‡ûÞø^eôføßôoû ¶:
Îø^Ùø]ôÞ$ÓöÜûÎøçûÝºiørûãø×öçûáøý]ôá$â5ç.Ÿø?ðôÚöjøf$†ºÚ$^âöÜûÊônûäô  mFÛöçû‰øo]qûÃøØûÖ$ßø«]ôÖFã÷^ÒøÛø^ÖøãöÜû!Öôãøèº

ÿ7:831Ô931þ³m,Ì̂ZLZIŠg!*gZzguŠZgzVÐtg{©8 æøeF³_ô³ØºÚ$³^Òø^Þöçû]møÃûÛø×öçûá

ÿ21:34þ|]ñ.ðÆOZK±YVÐtg}™DZ̧zgZy m^]mã^]ÖÛ¡ö]ÊjçÞo å:
Ætg}6,¿™D¸ÿ82:62Ô72þ
����ÛÛÛÛúúúúyyyy::::LLLLLLLL////gggg~~~~ŸŸŸŸóóóóóóóó»»»»ZZZZ����ZZZZxxxx::::

�ÛúyÆiâä~xzg]Zzg/ge$»åÂxåÉßÍVÃMiZŠ~ZÖg
»hqÝåZkÆŠg!*g~�ÛúyÅ [absolute freedom of expression] gZñ

Wî#¿ZkÆ‚t™DZ̧zg�ÛúyÆŠÔ|]ñ\öWPÅ½7g×e$™D¸
Zzg�ÛúyÉÃð¿Zk×e$6,ÎZñ{sÆÃðgŠ¿J-ªCÙ7™@*åÔ@*g]îg6,t

?]øŸø ü Îø³³^ÙøÖô³Ûø³àûuøçûÖø³ä Š*Å"Vw/g~!*Š÷á>Øc*/g~M%e$¶ZkÅ,Š&ÀŸ/õ GG:
æøÞø³^�FpÊô³†ûÂøçûáöÊôoûÎøçûÚôä́Îø^ÙømFÏøçûÝô]øÖønû‹øÖôoûÚö×ûÔöÚô’û†øæøaF„ôǻ ÿZÈZY:52þÔ iøŠûjøÛôÃöçûáø
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-^ýPÅCðƒð‚bÐpgZuZzgZ»kÆf{],.e$¡~§j6,ôpKYMh
÷ª]ìāfZ™**&™r#ÃŒÛMy~t‚bÃ7Mmzg:ZyÅÂ[ZsxZzg
‚b~Zq-Zzg\»ZŸ†ƒY@*X
ffffZZZZ™™™™********&&&&™™™™rrrr####¾¾¾¾////ggggeeee$$$$ÆÆÆÆqqqqòòòò÷÷÷÷????

úgÂVÆzz^ÅMe$Z¹úgÂVÅ³Ð0ìZk»/ge$ÔZ$Ô
zz^ÐÃðm7X³Zq-èI�Û9ìÔ³™äzZÑZLM\ÃZLÑÔYyÔ

;ÔŸZzggzbƒÃ9Æ4Š™ŠêìZkÆZ©x6,:z{×™Yì:³Z™Y
ìXfZ™**&™r#D‚ZzgExZsòÐ**zZ�÷®Zz{ZkMe$»9|xKÐ
‡ÜgìÔz{M`J-ZL‚¥z‡gMÃt7Cnāz{¾/ge$Æqò÷XT
§b‚zVÅDÙZgzV9÷ZÏ§b/ge$ÅÌDÙZgzV9÷X**&™r#

…tCNāz{Zsx~¾/ge$»@ŠÙ÷?}z{-**ã/ge$Ãâ…÷c*
Madisonian Ãâ…÷c* Athenian Democracy ].h+f!/ge$Ãz{
Constitutional Ãc* Popular Democracy ÃX Democracy

inculsive Democracy Ãc*Reflective Democracy ÃX Democracy

Particpating Ãc*zg®JÅ Deliberat ive Democracy ÃX
Russian and Chinese Ãc* Iranian Democracy ÃX Democracy

ÃX Liberal Democracy Ãc* Illiberal Democracy ÃX Democracy

Theocratic Ã Social Democracy Ãc*Authoritarian Democracy

Ãc* Rawl's Democracy Ã Limited Democracy Ãc*Democracy

ÃX**&™r#Z¤//ge$Æqò÷ZzgZkŠgā Kantian Republicanism

ZÐŒÛMyÅMc*]ÐU*"$™gì÷Âz{tÌCNāHzzìā/ge$Å¬Ke$
Æ!*z�ŠÓxf!/gìV~ßv/g~¿Ô/g~(Ï)oVÔ/g~ZŠZgzVZzg

ÐÚÑmYVƒgì÷?Z%MÔY0*yf[Ôf! [Elections] /g~ZN!*]
-gz\ZzgŠ*Æ½ãCÙo~ZN!*]~zz^eZ%zZßVÅ®ZŠYVÚÁƒg„
ì?2Vä/ge$ZXŠÅz{/ge$ÐÑmƒgì÷ZzgX»/ge$ÐŠzg»
Ìm7ìz{pZ{(Z{/ge$ÅæbuZð~ẑs÷X�Ûh+i™c*‰/ge$Æ
qòÉgì÷ā:

Democratic renewal requires not more but less Democratic
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participation.
1

**&™r#Zk!*]ÐÌzZ�7āŠ2g~/ge$»ZÝâ~.
Æp}�8g̈ Madision ìÔZ%O® Madisonian Democracy

»z÷Z¹ŠN1YñÂ¥xƒÇā/ge$»uât [Federalist Papers]Ä
ÆDÔjZzg¬Ke$Ð',Z{gZ„mì [Globalization of Capital] ŠZg~

Rule of the Law of Capital Zk»ZÝznÔÑÔ@sZzg2wÜsZzgÜs
Æ‚B‚B [Capitalist minority] ìXZzg/g~¿»ÑuâtŠZgZ:Z¼

Ô)zZ] [Freedom] MiZŠ~ [Capitalist Rationality] uâtŠZgZ:Ò
»DZzguâtŠZg~Æ�ÛzrÆãCŠ~§jÔ [Development] ÔF,¹ [Equality]

[Imposition of human rights ÏgÔw"ÔãCŠ~£tÅZEge$»º
ìÔ�Ûh+i™c*æk,Eizq-�œg( [Democracy] &+g=/ge$ Imperialism]

Å0*õg0>{mÆgÁ¸˜÷ā:
It is the constitutional rather than the popular element of

Democratic order which is essential for securing and

sustaining the global hegemony of capital and America.
2
 

////ggggeeee$$$$::::££££œœœœzzzzZZZZ@@@@ZZZZssss::::
[Capitalist Rationality] “¸çLq¢~/ge$»ÑuâtŠZgZ:™
Ã [Capitalist minority] Æ�Ûzr~qbg»zIVÃŠzg™ÆuâtŠZgZ:Z¼
Æ¿Ã [Accumulation of Capital] Š2g~zMñ�̃]�ÛZë™ÆZg‚iuât

ic*Š{Ðic*Š{D�ÛZë™**ìÔ [End itself] �ZLhƒä»�ZipŠZLZ0+gg‚rì
 uâtŠZg~ÆDÆ�ZiÆaZÐËŠ?Zzg{gYfg$œî G0DÅ¢zg]7ì®Z
[Globalization of /ge$ZkâˆZÅŒ43š5é EGG]Æfg)uâñÅ¬K¤/Šl

Ãe¯CìZzgZk¿~g»z^aZ™äzZàCÙ̧]ÃÿZ¤/Ãðñ�Šìþ» Capital]

 ™Šb/ge$ZzguâñÆŠÃqÆa¢zg~ì®ZŠ*~˜VÌf[O¬x™@*
ìtÐ7™@*ZzgZLZßßVÐZāZs7™@*ÔãCŠ~£tÆ�ÅÔ7™@*É
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1.  Fareed Zakaria, The Future of Freedom: Illiberal Democracy at Home and 

Abroad, W.W. Norton & Co., 2004 Chapter 7.

2. Fareed Zakaria, The Rise of Illiberal Democracy, Foreign Affairs Vol. 76 

No. 6,  pp.21-37.
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ãCŠ~£tÅgzbÆÐ_.»x™@*ìYèãCŠ~£tÜsZzgÜsZyßÍVÆa
t™D÷ZzgË{gYfg=óD [Absolute Value] ì�MiZŠ~ÃZq-ŠgÇ

Ð@Ze$zßw7™DÔz{ßv�Ë{gYfg=D}.ZÔzkÔg‚ªZzggzZe$ÐDZ~.
™D÷z{ãCŠ~£tÆ�Æ�ZK̈yBäÆ�„7ƒDXCÙz{¿�ZK
MiZŠ~ÔZgZŠ}Ô™Zzģ]êÃËÛzãfg)6,«™Š}z{ZK̈yBä»�„

7ìX®Z²ZtÔZjjîyÔ0*ÎyÔÎeZyÔßâDÔÑHZ%MÆZÒ˜´~O¬x
uâtŠZg~ÆŠÃqÆaìXZkO¬xÃãCŠ~£tÅÔIZzgZ%MÃãCŠ~£t»
#³I¡˜ªìZzgŠ*ÅÎ°œZsò’¹˜ªÆZkZ0+ƒ}ÐZÌJ-
!*CÙ7MÃXuât~ZŸ±ÅgZ{~qb¸ÂVÆ{8»t¿pZ{uâtŠZgZ:™Ã

=w¬x™ÆeƒÔM%zVÅ×e$Ðƒc*ƒU¤‰ÜÆ½7gZEwÆfg)ƒZy
§hVÐCÙZķ]Ã»HYñ�uâtŠZgZ:™Å¬Ke$ÔjZzgÓf~g»z^¶
pZ{z{W@+ƒVÔZsò’¹ƒVÔÑHZ%MÆ»�ÛÔæuZz!ƒVÔGƒc*ZkÆ
0*Šg~ƒVÔ}.ZÃâ+zZáƒVc*Jz"Š+ƒVXpZ{z{(Ï)ÈƒVÔúZxƒVc*Ãð

¢o̧ògc*„ƒ®ZuâtŠZgZ:ÂxÆºÆ!*)̄Z[̧ògc*Z¹ƒg„÷Zy
ÆúZxZzg0*gŸÅâè~/ªCÙ�Ìw¶Z[z{**x.ŠwÌ7g„ìÔZy»
»xÜs)É¬@ZEg~uâtŠZgZ:ZŠZgzVÆ™™Š{hVÅÂ}z@*GZzgF,zóz
Z÷á®)g{ŠHìX/ge$˜VWCìÑÅVÑØVÆW6,WCìÔ',x0*uzyÅ

/g~„FÑÄÑØVÔÑÅVÇVZzg9x”VÆÛÐƒqƒðXf!0*ÎyZzg
æ¹0*ÎyÅeÏ/ge$Zzg/g~¿Æfg)¿~ÑðˆÔÑÅVßvâg}
‰ÔÑÅVßv@Š÷ÆœV~{-VÅi0+Ï¬™gì÷Ô™ZcÔ�|Ôº[
Ô�ñyÔuu~/g~¿ZzggŠ¿Æfg)Z[J-FÑÄßvâg}‰X6,zm,æs
ÅM%Z:/ge$ZzgMMigŠZg~ÅzWZÅ.lçI[/ge$Æfg)ÃN*ÔZzgß/uu~
ßvŠc¤/ŠŒÛZgŠ}™L™ŠbÐÔZL„o~e:ÑÄ"kHƒVÃi',Š4
ó]6,6g™Šc*ŠHÔZL„zí~ó]ÅÃðVw@*gõZK̈ã~7QXt/ge$Æ
¾Ñ]÷Ô/ge$uâtŠZg~ÅMÈî0»gì®ZCÙz{»x�uâtŠZgZ:ÂxÆjÔ�ÛzrÔ
ºZzgqSÃe¯Š}pZ{¤‰ÜZzgŸŠÆfg)„YV:ƒÔZk»�Zi/ge$½
™CìZzgzZu�Zi/ge$»zWF,¢Šƒ@*ì®ZZ¤/Z%M}M%e$Å×e$™@*ìÂ
/ge$ÆzWF,¢Š~ā/ge$Æfg)}Z%MŠÔZMZg~:MYNZzguât
ŠZgzVZzguâtŠZg~Ãç{Ñh:ƒ®ZuâtŠZgZ:/ge$Zzg_wZixÆzWF,¢Š~Zk
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M%e$Ã¬gèiÆîg6,JwHY@*ìXt¬gèæ]¹îsÌƒ$ËìM%e$Jw
™**uâtŠZg~Æ�ÛzrÔºZzgzÝ5+k,~»/g~»Ÿ0Y@*ìXÇMiZŠ~Zzg

Z¤/uâtŠZg~Zzg/g~¿Æ [absolute freedom & democracy] /ge$
aç{0$ËƒÂZÐuâtŠZg~ÆzWF,¢Š~îsF,+æ]ÆaØZzg™c
ÌHYYìXZÏZßwÆ�ætz«ÔZ&+zkZzg0*Îy~ÇZè+MÃ',ŠZ“
HŠHpZ¤/tÇZèyÓ‘/ge$z/g~¿Æ£œZzguâtŠZg~Æ�Ûzr~
g»z^CkƒVÏÂZÏxZ%MZzgZ̧Zx�{Zy˜´Æa/g~£t»e÷zg{
”]Ðªt'ÐXZÏZßwÆ�MiZŠ~ZÖggZñ6,0*È~ÌZk

ÆzWF,¢Š~ZÒz9¬Z+ÅYCìZÏaËZ%O3„Å [Freedom] MiZŠ~
ÑlÅg\êLD+@Š*ÆËKz~6,7Š3ðY$ËYèZyÑØVZzgâ?¦/ZgÎÍZgzVÃŠN™
ñ]»psZ%OúZx6,¤g~ƒYìÔgZñ¬)Z%MÆÜsƒ$ËìZzg3„¯`Ð
Œz]™ÆyZykBÐÃa™Mh÷TÆË~¬@uâtŠZgZ:ÂxÆõƒ
Z%MÅ̧]~¶ƒ$ËìZk¸]Ã',ŒÛZggppÆa�ÂxuâtŠZg~Æa¢zg~

ìXMiZŠ~ZÖggZñ6,Šµ¬Z+™ÆZšr¬)ÆZŠZgzVÃZ%O3‘VÅgÌD+@
Š3äÐgzuŠc*ŠHÔt¿ãCŠ~£tÅÔZzgZïg7ÉãCŠ~£tÆŠZ],}ÃzW

™äÆaZq-t”{0ÕiìXZk¬gè0*È~ÆË~w~WiZŠ~
ZÖggZñÆŠZ],}ÆzWF,+ƒä»ZkyìYètWiZŠ~ãCŠ~£t/ge$Zzg
uâtŠZgZ:ÂxÆfg)„ï$ËìZzgZkÂxÅ™«Åf)ŠZg~ÜsZzgÜsZ%M
6,ìZ¤/Zkz‰ÜWiZŠ~ZÖggZñÅZYi]Š}™D+@ÅgÎâ]Š3ðIÂZ%OúZx6,

tZW,7,}ÇTÐÂxuâtŠZg~Ãç{ÑhƒYì®ZzWF,¢Š»»ŸZkz‰Ü
¬gèîg6,0*È~ìXÀ˜Zsò®+Z%MÆ„CÙãCŠ~£tÐo°gz-VÃZkÅ
okZzgŠzÝ6B÷qÑèãCŠ~£tÆ�ZzgZyÆu`ÐzZ�¿Y}ì
āZ%MZzgf[»gztãCŠ~£tÆÐ_.ìZk~Ãð§Š7ìÔZÏ�Æ
�01™zhucy-VÃZ%M~OHŠHtZK̈ã£tÆÐ_.gztåXucy~

gzZc*]ZzgŠ-âÑÆZ§¸z{i0+Ï»Ñuât¾äÃ7B¸®Zz{ [Red Indian]

ZK̈y7ÔŠg0+}Z̧7Zk§bâgŠbY,̂åT§bYâgzVÃhuHY@*ìÔ�ßv
tB÷āZ%MZ(™ÆãCŠ~£tÅÜszgi~™g;ìz{ÇYI÷Z(™**ãCŠ~
£tÆ�»Ð»ŸìXf[Æ(,}#aägi+Z&++Æ!*g}~�¼iCÙZ†
ìZk»_·™1YñÂ|zZãƒYñÏX
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Š*½~/ge$Æ**x6,�O¬xƒZìZ¤/Zk»ˆ[Î1YñÂgzè
9}ƒYNÐX¸g]~ZN!*]Æñµ6,�Oƒñ÷Zy»Ñg7Ô/ge$Zzg

/ge$Zzg̀ZìÔ\ÅÔŠg0+ÏÔˆÔpéZg~ÔWvZzg [Genocide] "g×:O¬x
pyÑixzFzx÷ZzgZy»³Zq-Zg[

+A¢.ç
FFG™zhZK̈âVÆÑÚZkÅ,5002Y

The Dark Side of the ~‰`-Eg;Ð÷áùƒäzZàâ¡}ÅÂ[
» 1111CCCC ÅÂ[ Paul Kivel ~7,SY$ËìX»[fZ™**&™r# Democracy

_·™BÂZ¹Zk].h+ÔPÔn{ÁÔ$Ôç**uZK̈yZzgè<ØŠÔ/ge$Å
Åzd$‚QÐ/ge$Æ www.paulkivel.com |¥xƒYñÏXz{

ñçq6,"ÑgÂ1VÔŠ*zm,Z]ÔIVZzgZ°ZŠzÑg»ZmgZ‰™Mh÷X
F u t u r e  o f �Ûh+i™c*œg(Æā{m÷2VäZKÂ[

~–ìāŠ*ÅƒÐ(,~/ge$Z%M~»ôöZzgì~ Democracy

ñ�ŠÉúÒzVÆ0*kq¾:Z(gZ]»ÜsŠkÐGg{°œzì†Z(gZ]
ÑçVÔ6,b¤/z7VÔRDµVZzguâtŠZgzVÆ;ðV~÷XZ%M~Zq-œZgC
ZN!*];gäÆaZyzZgÃ™zhzVeZ°ya™ä7,D÷ÔœZgCZyzZgÌZkÃ¯c*

Æ% Capitalism Y@*ì�ZLZ$Æaic*Š{Ðic*Š{uâtZ‰™nX
e_™+»ë7¸®ZZkz‰ÜZ¹Š*~uâtŠZg~ÔZN!*]Zzg(Ï)oV»ë
`g„ìXRD»g7gcÇq¢Å(„ÔZN!*]Zzg(Ï¿Ãe¯äÆa
uât½™gì÷ZzguâtŠZgzVÅ¤‰ÜÆ‚t(Ï)ÈZzg0*gŸ#Å§b

¹ƒgì÷ZzgŠ*¬@uâtŠZg~ÔZyÅ»g7g:ÔZyÆ™™Š{)É¬@ZŠZgzV
z){Æg3z™x6,ìÔeZËYzh+ZºZ»g~ UNOÔWBÔIMFÔISO 2000ÔWTO

ÆZÖp~:
In post-modern capitalism it is the state which captures the

party and not vice versa.
2

Imperialism must [at least partially] de-soverignise national 
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1. Paul Kivel, You Call this a Democracy? Who Benefits, Who Pays and Who

Really Decides? New York: The Apex Press, 2004.

2. Javed A. Ansari, The Living Death of West European Democrecy, in

Market Foress, April 2008, Vol. 4, No. 1, p.6.
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parliments to ensure universal application of capitalist Law.
1

zg®JÆ£Íg÷ßZ9991YÆ_.:
In third world countries Western funded NGOs plus

"Impartial"  courts  ensuring the rule of the law of

capital=democracy.
2

Amy Zk$©�î EG0ÃÅ�F,+F,)ã3002Y~zg®JÆZë»g0+}
ädîg6,7ÅìX Chua

70*gŸ [People] t!*]uŠgZ‡.ÞÒpìā/ge$~Ÿ/g
¸òZzg¬@ZEg~ZŠZg}™D÷}çgz™f$Ô [Non elected] Zzgzik,7)É

Ôzg®Z)î  ISO 2000Ô UNOÔWorld Bank ÔIMF uâtŠZgZ:Z¼Ô#a
ÔZ6uZÞâÔ*âgLỐ4545ÿ GFGHâgLÔ�Û~R,i+ Kyotoprotocol ÔWTO ¯gxÔ

0*gŸÔ°DÔçgz™+Ôz){‰ZŠZg}Zzgç@}úZògZñÐ7uâtŠZgZ:Z¼
Æ [Capitalist Rationality] ZzguâtŠZgZ:™ [Capitalist minority]

bŠZgÑZBÅ%èÐßÍV6,ZyÆ**x.ŠúZòúÒzVªÃ·ÔZgZWZÔÔZgZW
ÂÆfg)™KYD÷ZyZŠZgzV»ÑÜsZzgÜs:

Colonization of the state by the universalization of

market decision making practices and the necessary

de-legitimation of majoritarian [Popular democratic]

decision making that it entails.
3

uâtŠZgZ:ºÅ¬Ke$Æ!*)̄Z[-gz8̃´Å»ŸÆzigZYÆ0*k
ÃðZ(gZ]7gì÷ÔZy/g~úÒzV6,)É¬@ZŠZgzVÆŸ™KYD
÷:

That  decis ion making by  non majori tar ian

institutions enjoys greater procedural legitimacy than the

decisions of west European national Cabinets because

decisions by non majoritarian public institutions follow due

process of law [of capital] and allow access to stake holders.4
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1.  Ibid., p. 5.         2. Ibid.         3. Ibid.         4. Ibid.
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äZKÂ[~–ìā:  Thatcher and Sweet®Z
Non majoritarian institutional [market modeled]

decision making provides a democratically superior

alternative to partisan majoritarian decision making by

Cabinets.1

ÅÅÅÅwwww:::: [people] ////ggggeeee$$$$~~~~////gggg
[Non elected Zkz‰ÜŠ*~ßÍVÅëÆÓxŸ)ÉZŠZg}

™gì÷ZzgZyZŠZgzVÆhVÃúZòúÒ}ÔÉßvÔŠ*ÅÓx Institutions]

0*gŸÔÂlÙJw™gì÷YèƒuâtŠZgZ:ÂxÆ{ŠxZzgÝx÷ÔZ%M&
Š*Å¤‰ÜzgF,+/ge$¹Y@*ìz;V»ôöZzgÂ‰ÉZ-ZâVÆ0*kZMZg»
ÜsŠkÐGg{‚zì†�Ï‚ZMZg6,b¤/z:ÔÑÜZzguâtŠZgZ:Z¼Zzg

Æ0*kìÔ [capitalist minority and corporations] MZÑÁò»g7g:
The Future of Freedom ZkÅ,œg(ÆāEizq-Ææk,�Ûh+i™c*ÅÂ[

~7,SY$ËìÔZ#ëÂxuâtŠZg~Å!*]™D÷ÂZk»Èt7ƒ@*āë
Îcxc*ñ4,xÆqò÷YètŠzâVÂxÌuâtŠZg~ÅŠzZÕÿ÷ÔuâtŠZg~Ô
ñ4,xÔÎcxÔDZixÔ_wZixÔZ**gœ/xÔzhzÓZixÔÎ̄zƒZixÔƒZq-„Âx
Æ(N÷ÔZyÓxÂñV»ãCŠ~ÑCÙ�ÛŠÃMiZŠ™**ÔZÐÏ°ZÑgnÆic*Š{Ð
ic*Š{‡.Þ¯**āZK̈yZq-¯]qÝ™äzZÑYâgìZzḡ]„ZÝÑi0+Ïì®Z
ÓxExÔ.yÔ‚bZzgÎ̄‚b»ÑÜsZzgÜsZK̈ãÂ̄V~ZŸ†ZzgÚ
ZŸ†ìZzguâtŠZgZ:Ô_wÔâgËÔÎœÔñêÔÜ÷Zz[»ÈÜs¸ì

āZK̈yc*¡c*âqÔc*¸xc*�ÛŠŠ*z~zVÐ¾ŠgÏ™Yì®Z£gi0+ÏÃ
Ú—™**ZyÓxÂñVÅœāâˆZÅŒ43š5é EGG]»zì [standard of living]

tZK̈yÃYâgÅRÐÌn¤/ZŠï÷ZzgZkÅpZéÑwmzŠzƒk~ZŸ±Æ
a‚bzÎ̄‚bÆYŠz¤/zVÐ»xheÅÃÒ™D÷XÇ].h+ÆÓx̃´
Óx].h+(ÏÃc*]ÔÓx].h+(ÏÂxÅâˆZÅŒ43š5é EGG]ÜsZzgÜsÏ°ZÑgnÃúZx
Æaic*Š{Ðic*Š{e¯**ìÔuâtŠZg~Zzgñ4,x~Z%sÜs§hV»ìāÏ°
ZÑgnÆa�ÛŠc*gc*„ÔçÑ]ÔçÑ}ZzgÓ#ÖÔaZzZgÔfgZùazZgZzgZò[z
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z‚bÅ„ẑ»¿ùƒZyZñg~bz~Z%Ã]Z¹§i»gÑÇ¿ÆZ%Ã]
ÆZ%Ã]7÷YVāÓxZix [belief] ZzgZZy [basic princple] ÷Zßw

ZK̈yÅwmzŠzƒkÆ_.i0+ÏÅyÃe¯ä6,œāZzg.ZZygnp [isms]

ìic*Š{Ðic*Š{3**ÁC<H™**wç Ms™**  »È  ÷X£gi0+Ï
ZuZs™**¯]qÝ™**�uâtÆ%e7ì®Z…¾**„ZÝ [consumption]

Ñ§]ìYè¯]ZzgœªÜs‚bz(ßYÆfg)7ÉuâtÆfg)
freedom QìZzgMiZŠ~�¡Zq-¦gìZ¹¼7z{uâbÆ%7Q�ic*Š{

ecMiZŠ~»Ãð¦guâbÆ%"!š-öEWìTÆ0*k capital eLìZÐic*Š{
ªWiZŠ~ÜsâgLÆfg) purchasing power ic*Š{uâtìz{ic*Š{MiZŠì

Æfg)ZK¤‰Ü»WiZŠZ:ZÖg™CìXZkÆÎZMiZŠ~ÆÃð Capital ªuât
çã7ZkÚ].z4»ÑZg‚iuâtÔâw¦™äÆÎZ¼Zzg7gLZzgZK̈y

Åi‚0Y@*ìXYè£g q³Û³ÄÚ³^Ÿ÷Â³‚�åm³^]ÖãÓÜ]ÖjÓ^$† ŒÛMyÆZÖp~:
ZzgoZ˜bìTÅ°pð™**e relative term i0+ÏZq-ZŸ°ª)³

7XLÌ7V£gi0+ÏCÙ�ÛŠÃqÝ7ƒY®ZuâtŠZg~Ôñ4,xÔDZixL
»x[„7ƒMhpZyÅZÝ»x!tìā**»xƒäzZáßv£gi0+Ï—™D
ƒñZzgwmzŠzƒkÆ_.!*]Ã„ZZyB÷Zzg“6,“Æ!*z�ŠZk
ZZ*]Ôo}ZzgâˆZÅŒ43š5é EGG]ÐŠSnŠZg7ƒDÔZk¦gÆ�Ûd$Ú~2
gT÷ÔZ¤/Îcxñ4,xÃgzku~“ƒCìÂt̄gU_wãZixÃZ(g™fe
÷ÔZ¤/z«zÞY!*z){~_wãZix“3@*ìÂt̃¯́gUuâtŠZg~ÅŠzu~

D̂ZixÔñ4,xzÎ̄ZixÅM¨l~−YD÷ÔZ¤/�ÛZ÷Ồ*ÔZzgæ¹-g\~
ÎcxÃ“ƒCìÂtÎ̄e_™+ZzgzƒZixÆŠZ],}~−YD÷ÔCÙ(
Ð“ƒCìÂtDZixÔgöZixÔZ**gœ/xÆŠZ],}~MYD÷Zy»Š̂Z],}»
^ìZzgZkŠZ],}ÅâẐÅŒ43š5é EGG]Ï°ZÑgnÔh»Ñ]ÔÈÙÔwmzŠzƒkZzgÑÅ
}.ZðÐÑzqƒ™ZÏ6,»ƒYCìXuâtŠZg~Å].h+èIÕÿ6,zÁZixÔÅ´
ZixyzÂZÔZsîDZixÔZsî0*yZixÔZsîZÚDZixZzgZsî‚b÷X

fZ™**&™r#t7CDāZ¤//ge$ÐZsxÔÐhZzg¬KŠgìÂ
f!-g\ÔZ%MÔY0*yÉŠ*½~(Ï¿Ô/g~ZN!*]Zzg(Ï0*gkVÐßÍVÅ
Šzg~YV(,fYg„ì?(Ï)ÈYVig„÷?|tìāµ/‚i~Æ
Zñg¬@ZEg~ZŠZgzVÆ!*)̄(Ï)oVÆŠZ],ï»gÐ!*CÙƒ‰÷Ô̧ò(Ï
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Îi+yÔÎ…gCZzg',¤6~ZN!¿~Ñq-ƒäzZágZñŠyÇyÅ®ZŠ~Šk°
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ZßwZ~.™Æ,»ç™CÔ÷Z#ÌZÜª]Åuu,ÑzqƒVÏWiZŠ~ÅuzŠ

³ƒYñÏÔz{Zq-{meäÔYóZzgyg~ƒYñÏÔZÐ"™ZVÔ"C{Ô
ZßwÔŠgÔhÆîg6,Jw7HYñÇXz{ËZßwhŠgÐ³ƒÏZkÆ@*,ƒÏ
ZkÅgzÝ~JwZzggŠÅYñÏXf[ÅÒZzgu`D~¯]»¦gWiZŠ~~

ÚZŸ±ÐæzoìT»Z®gic*Š{Ðic*Š{uâbÅ�ÛZb6,ìXTÆ0*k
³³³³³³³³³³³³³³³³³³  999955553333 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþ ³³³³³³³³³³³³³³³³³³  [ñ”5VZzgŠ´'×Z` ³³³³³³³³³³³³³³³³³³



ic*Š{uâtìz{ic*Š{WiZŠìYèz{ic*Š{âŠ~¯]qÝ™YìÔZK̈yf!çâ]Zzg
�~Zq-¯]6,„YâgìÔZk»ÑÚZzgxÂ̄V~ZŸ†™Dgxì®Z
Â̄VÅ{§%Šúg]ÒZqw~ẑsƒD÷1ïb7™D{0+Zy7¯DÔ
a7aZ™DÔZzÑŠZzgâV!*\Ã‚B7gnpātƒq,ZK̈ãÂ̄V~ZŸ†7
ƒäŠtÔ¶™Šî÷ZzgÚf)ŠZg-V~ZŸ†™C÷Xúg]Z¤/^aZ™}ÂŠgŠ
i{',ŠZ“™**7,}ÇÔ1Zñ�ÛhiÔWzZgÏÔ(s#ƒF,u™**ƒÏXtùeì®Z
f[~°wZzg=»»Ÿ¯]»¸¦gìZy»¦g°wz=¯]6,4ÐÀ_ìÔ
ZkÆ',@gzZî�'VZzgèIçÑzV~°wZzg=»»£¯]Ð7|

Ð³ƒ@*ìÔªÏâẐÅŒ43š5é EGG]Zzg¦gZ]|Ð',WæƒCìÔt [Reality]

¦gZ]„=Zzg°w»ŠZ],{ð™D÷ÔZy�'V~i0+ÏZ¤®)z„Š]g[Ð
„g]¶ZÐgzqã¯]Ñ!Š)40î JE¹YYìXâV!*\Å}.#ÖZzÑŠÃ0*ÜÔaaZ™**Ô
”VÅ6,zglz¼Z“úg]ÆaWiZgÔ¤ÔWÄÔ÷á#ÖZqwÔh•Zzg',!*Š~7
Zq-Š´�Û9Zq-)©àf)ŠZg~ÔZq-gzqãZzgâgZã»xZzgÑ!Š)40î JEÆ”wÆZ
fgZù÷Xtf[ZzggzZîèI�'VÅÒZzg°wÆ¦gZ]»z{³ì�ŠzZ
âẐÅŒ43š5é EGG]Ð',WæƒC÷X

Zsò�d$z@*gõÆ¦g=z¦g°wÆ�%Š»Zq-Ðic*Š{÷áŠ~™**Ô
Y,̂»xìp|áZzgZ%MZzg-g\Æ¦g°wz¦g=~Z(™**Šg„7
ìXf[~úg]úg]Ð%Š%ŠÐ÷áŠ~™Mh÷Yè£tZK̈ãÆšg

[Hu man ] Æ�ŠzâVZK̈y [Huma n Righ t  Dec la ra t i on]

Æ[Right of Association] ÷ZzgZkšgÅZq-Ô [Equal] ',Z', [Free] MiZŠ
�Ãð½ËÌë½ÐmgÄYì®Zf[Å°ZpV~ë}VÅ÷áŠ-VÃ

ZK̈y¦gH [non tolerant] ‡âãDŠ}Šc*ŠHìÔ�ZkŸÃ:âäz{)gzZŠZg
Y@*ìX|áeg÷áŠ-VÅZYi]7Šîf[egÎŠZ¶îVÐ!*°Ÿ©]gpp
6,ÃðZ‹Zn7™@*i**!*°Ÿf[~'wìXèI�'V~wZxìYèi**Ñs
ZK̈+MªˆŠe$ÆÜs»xìZzg}.ZÅgŸÆ',@gz!îGOì®Z°wz=»»Ÿtì
āiZãÃwZŠ~YñÔgzZîZzgèI�'V~ïb:™ä6,ÃðwZ7ìZzgËÅ÷áŠ~
ƒU7™ZðYCÔpËÃi**™äÅZYi]7Š~Y$ËpZ{z{.ZgZƒc*÷áŠ~”{ƒÔZy
�'VÆ¦g°wz=Æ_.÷áŠ~™äÅZYi]ìi**™äÅZYi]Ëqª
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~7ìXZ%MZzgŠvf!̃´~!*°Ÿi**ÅZYi]ìZ¤/ƒUÃði**™}ÂiZã
ÆÜs»ggzZðÜsZkz‰ÜƒÏZ#l)Šg`ƒÇXtl)Ì�Û¢~‡.Þ*ì
Z¤/�Û¢gZèƒVÂwZ7AÏÔèI�'V~}.ZÅgŸÆÜs̀x»Zg‚[ª
kH{L{**‡.Þç°̀xå}.ZÅwZÃðZK̈yçs7™YÔpf[~gc*„Zk
ló~�Û&7ƒÏtŠzZ�ÛZŠ»fZCçnìZ#āèIzgzZîçÑzV~tèÌx
ìZzg}.ZÅgŸÆÜsìXtE+?†e$ìZzgâ´Z<Å**gZWÃŠú]Š¶»¿
ì®Zgc*„pŠZk~æ¦ƒÏÔf[~ÂZ¤/ÃðØCÙZKç~Æ:e�Æ!*z�ŠZk

Æêxªúg] [marital rape] ÐñZ)™áÂZÐ™̀xŒY@*ìZzgZk̀x
Æ‡âãØCÙÃ0*õ‚w{ÅwZŠ~Y$ËìÔp!*°Ÿi**Ãð̀x7t¿f[Å�d$
@*gõzÏ~WiZŠ~ÅzŒVÃghezZÑW�y»Zq-âgZã•ZìXtf[ÅgzZŠZg~

ìāØCÙZKç~ÐZkÅgŸÆÜsZLÑÆ»2Ã7gZ™áÂz{ [tolerance]

[separate entities] êxìz;VgzZŠZg~»¸ÈìYèØCÙZzgç~ŠzZµz�Š
~ [Freedom] ÷®ZŠzu}ÅWiZŠ~ [self autonomus] ÷tÃ¶pŠUg
ìÓx [Real Value & Truth] æZì̀xìYèf[~WiZŠ~ZÝŠgZzgh

ZÏZq-Šg6,Yœ6,¿Ô**8ÔÂàZzg',CYCì®ZWiZŠ~ÅŠg [Values] ZŠZg
Ã0*âw™**f[~™̀xìXZsò�d$~ZÝŠg [Value of Freedom]

X}.ZÅgŸÔZkÅcÄZzgZk [Will of the God] }.ZÅgŸì [Real Value]

CCì�<L [Epistemology] Å›»”wùeì?tÏZsò‘Ð.5éG]
g‚ª–[åÆfg)Z#ÖJ-vƒðZzg¬ïZ#ÖZzgZ)qZ#ÖZk<LÅ™«™@*

ì®ZZsò�d$ZzgèI�'V~ZK̈yZKWiZŠ~Ã}.ZÆ‚tgÄŠêìZzgZkÐ
ŠSnŠZgƒ™ZgZŠï}.Zz0+~ÃZCZgZŠ{¯©8ìXZ[ŠgÔe:Zzgu`ŒÛWyz<LƒYD÷

ÆÜs˜V˜VÃð»xƒÇz;Vz;VW\Ã@Ze$ZzgwZŠ~Y$Ë [Value] ZkŠg
ìXW\ÆÑÆ_«W\ÅpZ÷]}.ZÅ%èÆ@*,ƒVÐZv¬\ÅÝò

ËZzg}.Z [Human] ÑsZK̈+MìXf[~t¦gE+?ZK̈ãìāZÝ}.ZZK̈y
ÃDÔhÔ [external authority] ÆaŠSnŠZgƒYñZzgË{gYfg)

W h a t  i s íÔ@Ze$ÔgzÝZzggÉð»fg=¦g™}X».$»ZëF,+*y
ZkZ)wÅ‘:,½™@*ìX Enlightenment?

Zsò¦g°wz=Æ_.‚]‚wÐ¬a6,úi�Ûn7Ô‚]‚w
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Æú̂i:7,"6,aÃwZŠ~Y$Ëìpf[~aÆac°½�ÛnìZ¤/âV
6,WâŠ{úg]ÃØCÙwZŠ} Þ�³³³ç‡ !*\aÃZjw:CÂz{ãÇYMh÷XZsx~

YìXf[~Z¤/W\äZkZsò¬6,¿HÂã~ƒVÐXØCÙÐ
uÉÔŒz]ÔyÆjyZzgÄz°~ñaZ™**f[Æ�~Ãð̀x7XZ¤/W\
äZLa6,úi7,"ÆañÅÂŠzu}ÅWiZŠ~~æZìÆ̀x~W\ÃwZ×
ƒÏÔZ¤/W\äZKeÆË**øx±ÆÆ‚BYäZzg̃tÅWiZŠ~t™äÅ
ÃÒÅÂW\ÅWiZŠ~ZÏxt™àYñÏXZ¤/a6,W\ätÐ;BZV1Â
W\ãÅspVÆúƒVÐXtVBZkaŠ~ˆ÷āøg}ZIŒÛWyŠz„

Ô [Principle] ÔZßw [Truth] Ôh [Standard] YyBā=Zzg°wpŠ£g
ãKZzgÔ [good]í[Value] Šg [Parameter] e: [Paradigm] u`

öZy7÷tËZzg£g6,6,ÇYD÷Ôf[~Zk»£gãCŠ~ZK̈ã£t»šgÔ
|á~ZgZzg¬ÝZsx~ŒÛWyœz<LgÎw™*-ZvmzÅìZy&Z
âˆZÅŒ43š5é EGG]ZzgExfgZùDÐ&ZnÆ¦g°wz=',WæƒD÷ZzgÐVÆ
}òÔ§jÔZq-Šzu}Ð!*ÇZ÷X

WŠò Enlightened ].h+e$âegyZix»êìā].h+e$IÔâegy}Ô
z{ì�Ë{gYfg$œî G0D6,½z‚7™@*ZLÑZzg=Ãfg=D&ìZLÐ!*CÙCÙ
fg$œî G0D»Zïg™@*ìpZ{z{zkƒÔgzZe$ƒÔZ‚:c*@*g]WU*gƒVÔt].h+e$IZK̈yÅ
{m´â]÷XZÏa].h+e$»{mzCâè»Zïg@*gõ»Z,ŠZŠÔZq-5Š*Zzg6
ZK̈yÅð»Šúòì�,ƒ,œ~Ð¬Š*ÆËçÑ}Ë@*gõÔË�d$Zzg

[Self Autonomus Human Being] Ëè<Ø~z�Š7g‚råXªZK̈y
ÂZ¹,ƒ,œ~~aZ [Modernity] Zzg].h+e$ [Modern Man] »].h+

ƒñ÷X».$ÆZÖp~:
Enlightenment is man's emergence from his self imposed

immaturity. Immaturity is the inability to use one's

understanding without guidance from another. This

immaturity is self imposed lack of understanding. 

Zk¿„g]~».$äDÆCÙ{gYfg)»Zïg™ÆD»u*ZK̈y
ÆZ0+gzyÃŒÛZgŠc*ìāeUD!*CÙ7ZK̈yÆZ0+gìªÑÔ=Ôf‚Ôz].ZyÔË
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ZzgjZkKz){z){X
].h+D=ôz Hermeneutics Š+ÆZ©â]=Ô¹Ôz].ZyÔD-Ô

ÂôzÂ±z̈ÐðZzgi7ƒDÔz{<LgÎw-ZvmzÅÐzZãƒDZzgô/
™ZxÆfg)ÏZsò»z‘WZzgZ#ÖÆÂZF,Z)qZzg¬ïÐð0*D÷Ô}
Îg{̈KY~¯!Å÷Z_»Šz(f™ìZq-Îg{̈KYÅ21z,We$~ZzgŠzu~(Îg{̈KYÅ
671z,We$~Ô«(f™ìāZ¤/¯!»¸ðc*ÇƒÂCÙZq-»zÙìZzgZ¤/z{Zk
Ðic*Š{ƒVÂz{ƒZq-äð~Ñq-ƒVÐX

Z#āÎg{̈KYÅWy~We$~f™ìāZ¤/¯!ÅÇƒÂZkÃÛAÇÔZ¤/Šz
äƒVÂZyÃŠzäðAÇZzgZ¤/Ç¸ðŠzâVƒVÂ%ŠÃúg]Æ£«~ŠkHAÇX

ZyŠzâVWc*]~«(Ç¸ð»zÙÔZ#āŠzu~(Ç»zÛ
f™HŠHìÔZk~„CÙ¬gnÃW@*ìÔpŠg|Ãð¬gn7ÔYè«(Zì°
Ç¸ÇV»f™ìZzgŠzu~(ÇÇ¸ÇV»f™ìX«(Zì°ÆOñÇÇ
¸ð%ZŠ7aMhzg:ŠzâVWc*]~¬gnÑixWñÇX

Zzg«(Zì°ÿªâVÑq-Ç¸ðþÆ%ZŠƒäÅŠ?ô/™ZxÆZ̧Zw
ZzgZ)qZ#ÖìXô/™ZxÃtÂ±z=ôg‚ª–[-ZvmzÅÅY+$ÐBì
Yè™r#ŒÛWyäg‚ª–[-ZvmzÅ6,tf)ŠZg~¬Z+�Ûâðāz{ŒÛWyÅ½Ô

æø]øÞû³ø̂Öû³ßø«]ôÖønûÔø]Ö„ôùÒû†øÖôjöfønôùàøÖô×ß$^ŒôÚø^Þöô̂ùÙø  eô³^ÖûfønôùßFkôæø]Ö%̂eö†ô =ôÔÂ±!*zg��ÛâŠ,:
ÿ61:44þô/™ZxZkDÆzZg_¸�<LgÎwÐZ¹vƒZ ]ôÖønûãôÜûæøÖøÃø×$ãöÜûmøjøËøÓ$†öæûáø

åZzgḐZ)qZzg¬ïZ#ÖÐðSJ-Z#ÖÃÂZF,Ðvƒ@*gìÇXOç|]
Ð%ZŠâV ZZæÖ³³³ä]ïXX Ä0Z!z‡mZzg|]Z0&ŠgèZv¬\“-ā)é

E
Ð%z~ìā

æÖ³³ä]ï Ñq-¸ðìXÉ‰|Z]äÜHìā|]Ä0Z!z‡mñÅŒÛP]„LL
óó¶X@*ëtŒÛP]÷áf{ìÔŒÛP]áZF,{7ìÔZzgøg}0*k�ŒÛWyñ̂�Š Ú³³à]Ú³³ä

ìtŒÛP]áZF,{6,ŒìÔZka÷áfŒÛP]ÆZÖpÃŒÛWy7¹YYZ%z{ŒÛP]�g
‚ÆxƒCìX

LLzZãgìāZkWe$~Zì°ÿâVÑq-þÇ¸ð»zCc*ŠHìÔZ¤/p
ŒÛWy™*ÅZkWe$~t{èÃg7ìpt{!*Ñ)qxìX

ŒÛWy™*ÆZ©x~Ãð¬gn7X«(Zì°Ç¸ð%ZŠ÷ZzgŠzu~
(Zì°Æ´z{Ç¸ð%ZŠìÔZzgZk~Ãð¬gn7Ô;VZ¤/Ãð¿t«(Ì)
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Zì°v´C%ZŠáÂ¬gnÑixWñÇX
¯!Å‚t™**ā̄!z{¿ìTÅÜsZzÑŠ:ƒZ¤/p!*\i0+{ƒÔ÷áf‚

ìZzg÷áf‚6,¿™**Y,̂7XZ¤/Zk‚Ã1YñÂZkÐÑixWñÇā!*\Åñ�ŠÏ
~èÅÇc*¸ðÃÌzAÔqÑèt!*]Z)qÆÜsìÔ!*\Åñ�ŠÏ~è

ZZæ]qÛÃk]ŸÚèÂ×o]á]Ÿìçé ÆÇ¸ÇVÃ!*Ñ)qz7MÔ‚ZsZÅ+B3ûG~ì:
Ÿm†$çáÚÄ]eàæŸ]hæÂ×oa„]Ú–k]ŸÂ’^…æ]ŸÚ’^…XX!

ZkŠ?Ã7™ä»ÑtìāWc*]ŒÛWãÅZ+‚7™**�íZÅzyÔ
Çô/Ô@*ÉÔs@*ÉÔÂZF,z¬ïZ#ÖÔZ)qZzg1ñZ#ÖÅÒy™Š{‚Zzg§j
ÐÜqƒŠxƒÂZ,̧ŠÃZ#ÖÅÏxt7™CpZ{ţŠ™äzZÑH„(,ZWŠò
YV:ƒX®ZŒÛMyÅ‚Üs=Ôz].ZyZzgÙÅãCŠ6,7ÅY$ËZkÅ‚ÜÐ
„eì‚].h+Æe~f!D̈z=ôÐæŠ¢8ZsòÏÆae„7
YèZsòÏZzgZkÐ0ÓxáyZq-{m@*gõz�d$ZkÏÅ÷ágb�
fZ]g‚ª$ó[-ZvmzÅZzgZyÆF,šMc*Cô/ÆéyÔgzZe$ÔÂZF,Ô¬ïZzg
Z)qÆfg)vƒñ÷Ô®Z].h+‘:D‚Ô=ôz̈ÆZßwŒVCÙ¦/‡.Þ¿

»F,ÀD‚™**)¬!:gztìÔD‚Zq-{mâˆ Hermenutic 7÷X
ZÅŒ43š5é EGG]Zzg{m@*gõz�d$Ð�ìZkÃYä%f[ÆZXŠ™Š{‘:D=ôz

¨Å2g~ÃZsòÏÆgzZîD‚»áZŠs'**ŠZãìXÒZ°×yÃgz¹‰
¤{ÕŠZKÂ[LL̈ÅÑbóóÆZëF,+*y~�ZÏ**xÐÂ[ÆMy~ñ�Š

~t�ÛtÅpgppÐ‡Ügì Hermeneutic ìZsòD‚Zzgf!®=ôz̈
Yèz{Š´zÑ¦ExZzgf!Ex,Å÷ZðÐzZ�:¸®ZZsòD‚»7gZfí{Zy
Æìw~̧ŠZ]»÷á‚gì�!*ÇßZ+ÑwìX

Z¤/[ãCŠzV6,CÙ¬}.Zz0+~»Z+ÑwƒÂQÎZwtìāòÅúiƒqHÐ
¬YVˆ~YV7āZkz‰ÜJ-ƒZJYD÷Ôƒ„úi7,|BÐ®Zúi»
z‰Ü$+wŠc*YñX�¿Z[úiò77,|g;Hz{úi»z‰ÜMÐ(,|YäÐúi7,|
áÇ?&Zv¬\Æ¬Åz°Šìz{CÙqw~z™}ÇZ©â]Åæzoz™ä
zZÑ†7qŠìXqŠËŠzu}qŠÅ„Š]ù™Yì?z{ÎZwZVYìZwZx~

C)÷À}YV»áÔCÙ}Zzg÷ƒñÀ}YV7™sÌg÷ÐZzgnÏ
ÌÃ7MñÏÔp!*]tìāt}.Z»¬ìZv¬\ÆgÎwåä…ZÏ§b¿
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6,Š+ÆûÃ«ǵc*È™**=»»Ÿ7ìX

Zq-¬Ý»[Š?Å¤ÔZÌZzg',F,~Æe~Zq-¿ÐIƒƒZX
ñ�tåā[Š?„F,)y‚éÔ',;y‡éZzg‚zZãƒCìXZkÐ¬Ýä¹H
Z¨0®ZzgZq-gN*Š̂zâVÃL™Šc*YñÂŠzâV»Ÿm7VƒÇ?c*Z¨0®
Å=zéÅzzÐZy»¼ic*Š{ƒÇ?Zkä¹7ŠzâV»',Z',ƒÇX¬Ýä
�Ûâc*:QÜs[zxŠ?Ãðq7X

ƒÐ¬Z+äxz[Š?»M¸iHXZÐZ#¬5ā¬ZÈîW6,¿™zZzg
MŠxÃ>{™zÂZkä¹~ZkÐ4ƒVÂä=MvÐZzgZÐèÐaZHìX

[Physical 6,Š?ÅãCŠg¿�ÜsA)b [Pure reason] Z+äÜs=¡
ä[Partial rationality] ~‹tÅ&¢AgBbìÔZkbz~= Domain]

=7 [Standard of Good & Truth] ZÐŠð»Šc*®ZíÔZ/Zzgs»£g
ƒ$ËX=bð|J-g‚ð7™$ËìX4+=z{ì�â´Z<Æ¬ÃŠg„

Œtz{=ìTÃ6,pp»e:=Ð7À_!*CÙÐM@*ìÔz{e:zkZÅ:ö Xìªzk
CñÏāZK̈y¬÷ìc*7ZzgÒ»e:tìāZK̈y£x†e$ÃJw™áZzg

]ôá$�ø³†$]Ö³‚$æøUhôùÂôßû‚ø]Ö×#äô V |ÇÅZ¤®)zZnq~pÙCk™}ŒÛMyC@*ì
]ôá$�ø³†$]Ö³‚$æøUhôùÂô³ßû‚ø]Ö×#äô]Ö$„ômûàøÒøËø†öæû]ÊøãöÜûŸø ÿ8:22þÔ ]Ö³’%³Ü%]ÖûföÓûÜö]Ö$„ômûàøŸømøÃûÏô×öçûá

æømø†ûqöçû]…øuûÛøèø ]ŸûFìô†øéø ]øÚ$³àûaö³çøÎø^Þôkº!Þø«ðø]Ö$nûØô‰ø^qô‚÷]æ$Îø«ñôÛ÷^møvû„ø…ö ÿ8:55þÔ möç+Úôßöçûáø
ÿ93:9þÔ …øeôù³ä́ÎöØûaøØûmøŠûjøçôp]Ö$„ômûàømøÃû×øÛöçûáøæø]Ö$„ômûàøŸømøÃû×øÛöçûáø]ôôÞ$Ûø^møjø„øÒ$†ö]öæûÖöç]]ŸûøÖûfø^h

]øÂø³‚$]Ö³×#³äöÖøö̀³ÜûÂø³„ø]e÷³^�ø‚ômû‚÷]Êø^i$Ïöç]]Ö×#äøm5ö̂æÖôo]ŸûøÖûfø^hô]Ö$„ômûàø!Úøßöçû]Îø‚û]øÞûø̂Ùø]Ö×#äö]ôôÖønûÓöÜû
ÿ56:01þZyMc*]»̈][¸ìā=Ð»x:hezZá}.ZÆ4,Šq-$+F,+ ƒôÒû³³³³†÷]

YâgZzg¾}zÍfßv÷ÔZ/»Zïg™äzZá$+F,+‘t÷ÔÃ=zZáJw
™D÷Ô£g=JqÃì�ZÅMyÔZ2[ZzgZ/ÃJw:™}z{™r#=
„7ZZyÑäzZáßv„™8ïEL=÷ZzgZvÐZ¹eg**ecX=Z#zkZÅ:ö XWÅ

ÇJw™CìÂz{Üs=7gSz{ZZyÆi%}~MCì�D»ZÝu*ìX
Zq-gZtZ·{¬ÝäZq-ÒI¬ÝÐ7Y=Z(Ýe�T»Zzw

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

X ™26 fZ™**&ÔLLZsx:Šc¤/Š~c*¬@¸ðeg{óó˜!h‹fZ™**&Ô 1111CCCC

³³³³³³³³³³³³³³³³³³  777766663333 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþ ³³³³³³³³³³³³³³³³³³  [ñ”5VZzgŠ´'×Z` ³³³³³³³³³³³³³³³³³³



ÑuZzgMyZZyƒ?¬Ýä¹~7Y}¬¬Ýä�Z[Šc*tÑZÈîWZÑZvìXZ¤/ÃðÑ
ZÈîWÈ™guŠHÂ»�ÛƒYñÇXZÏÝ»ZzwÑuZzgMyZZyìXŠzuZÎZw7YāZY
C�āO�Zv¬\ÆŒVwZxìic*Š{(,ZkH{ìc*i**?Z,Vä¹OXZ,Vä�Ûâc*
Zv¬\äOÆaŠzÞŠ'Jw�Ûâð÷pi**Æaeg¢zg~÷X=zyŒV

ZzgQ7YCØ}.ZÆŒVgzi{(,Zìc*úi?Ò M\Æa¹VÃZ+{qg„?
I?ä¹úiÔZ,Vä�Ûâc*úg]¬Ð�ÛZº)ÆˆgzizVÅ,™Cìpúi
Å7Ô¥xƒZāÜs=ÅãCŠ6,èIZñgÆŸZzgZyÅÕ¥x™**e7X

|]„kñä{gæVÐWÅÂZyÆ[ŠÑb»ZkpzgCÐZZãz
²Ãã�Z[Šc*āz{Š8-g{‰X|]„kñCD÷ā{gæVäZyÐ¹ā…|]

Z,VäMŠñVÃ¯c*Z#ā7ÀêL}.Zz0+~ì: ë ZñÅ&!*'¹',~'Xz{tā7Àê M

¬ÂZv„»ìþ y ]ôáô]ÖûvöÓûÜö]ôŸ$Öô×#äô
~ä¹āyÍlÆe~aåðŠgë»çnZv¬\„äÈzVÆ4Š

Êø³røø̂UðºÚôù%ûØöÚø^ÎøjøØøÚôàø HZzgZ¹7Àê MM¯Šc*ìX�Z[~ZkMe$™*Å§sZ÷ág{ì:
Xÿ0*g{7ÔZÓZ+{þÂZk»$+!tìā6ZkäOH ]Ö³ß$³Ãø³Üômø³vû³Óö³Üöeô³ä́ƒøæø]Âø‚ûÙõÚôùßûÓöÜû

z(„YâgŠ}Zzg?~ÆŠzrZk»ê™,XZwZxêƒñqYÆDgÐ0t¬
ìªZ¤/yÍlÃqªZwZx~DgHÂ$+á~yÍl„ŠbƒÇXZzgizåÆ!*g}~

ÿ\5ÔZûYþÿZq-¬%Š Êø³^eû³Ãø%ö³çû]uø³Óø³Û÷^Úôùàû]øâû×ôä́æøuøÓøÛ÷^Úôùàû]øâû×ôãø^ ŒÛMyœ~ì:
zZßVÅ§sÐZzgZq-úg]zZßVÅ§sÐÙþ

¯**ZaìZzgZ#ÖÆç5] ë yÍlÔizåZzgÈ}Æç5]~7Àê M

:¯**Za ë ~TÐpVgm,~Èƒ™Z%sZ�ŠzZ·t~psƒYñ?Hz;V7Àê M

ƒYì?Z,Vä¹;V9ì!
ŠzuZZ‹ZntìāZ,VäZ÷Z>Ý“WÐÂ�HZzge{gìz{Z÷

ZÃ�Û+÷ÿçfZvþ~ä¹Z¤/ŒÛMyz<LÐ~ÐŠ?ŠzVÂâyßÐ?Z,Vä
¹;V!~ä¹~ä‹ìZzg÷Zìwìā"Ì¥xƒÇā*uiÆgzi¢
0/zÅgÎwZv-ZvmzÅÐWƒðÂM\ä|]ZÐ¹ÉÀŸ/õG:

ZZâ„]Ú^‘^ÖxÂ×näÚvÛ‚…‰çÙ]Ö×#ä‘×o]Ö×#äÂ×näæ‰×ÜXX
Zyd-āð EVä¹āZ¤/ëM\Ã}.Z»gÎwâyBÂkB„:™,XM\ä

Z0„kñä¹H~'+£é
G

g~Zk!*]»�Z[Š}Šc* |]ZñÐ�Ûâc*:Zñ!ZÐSŠz
³³³³³³³³³³³³³³³³³³  888866663333 þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþ ³³³³³³³³³³³³³³³³³³  [ñ”5VZzgŠ´'×Z` ³³³³³³³³³³³³³³³³³³



Zyd-āð EVä¹;V!
Z[g;85ë EE

Y
L1zr¨4è

E
GEÆ!*g}~'+£é

G
gZtIāZ,VäywHp{~:

¯ñZzg:âwÔqÝHXH?ZKâƒVÃ{~¯™Šzu~úgÂVÅ§bZ¹ÌZL
a'wõÐ?Z¤/;V¼ÐÂZïgÂ[Zv™zÐZzgZsxÐòYƒÐXZ[?Šz
eZ‘VÆŠgxyy‰ƒX

ÃðÌq7™Æ~HHZkÐòŠH?z{ë;V!Zk§bZy~ÐŠz
DÙZg{gYøg}‚BzZ:M‰ZzgÜsbÎ!*¹g{‰X,ÆaZ´xZ>¢›4è

G
GE»

_·HYYìX{gYOz¸g]¤/~ZzgZL#5Åp3,m,~~�g¸pZ#hz
ßZ[ZzgÕzñ“‹ï EGÆ‚BZyÐWÅˆÂZy~ÐZÒJwh6,MâŠ{ƒ‰Zzg
Z#Z¹ŒÛMyœ7,|™‹c*ŠHÂZ,VäZkÐ‡]zÃqÝÅXZ¹oƒ
§iÐWÅŠú]Š~ˆÂAŠwÆ‚BZ,VätŠú]Jw™àXZ#{ŠßÍVÃ
Šú]zÃZzg3,òÐpsHYYìÂÇq¢ÆJÔ"Š+ÔŠ+"iZgZzg$4h»ë GI

ßÍVÃÌ$+ÑYYìX
)q¢»Xtìā�ÔÜzZ“Œ4è

E
GEfYäÑZŠg~IF,u™Šc*ì®Zz{

CÙZ»�Z[Š¶ÅÃÒ™D÷ZzgúZxÅŠg„gÉðÐ‡ÜgT÷X**&
™r#.e$ZÜmÆ‚BZŠðg}DÆfg)Z#ÖÅZ&bÆa†÷»lz{È

ÂZk(,~f)ŠZg~Ð$YD&Z,VägŸ»gZ:îg6,pŠJw™1ì Ÿ]�…p Mhā
Zq-Z+f)ŠZg~�Z#ÖÆarT$Æ6Šg�Åwg„ìX

æø]Ö³×#³³äö Z‹ZŸ]™äzZánnÆZ‹Zn™Mh÷}ÎgÒ-ÅMe$:
qø³Ãø³ØøÖø³Óö³ÜûÚôù³àû]øÞûËöŠôÓöÜû]ø‡ûæø]q÷^æ$qøÃøØøÖøÓöÜûÚôùàû]ø‡ûæø]qôÓöÜûeøßônûàøæøuøËø‚øé÷æ$…ø‡øÎøÓöÜûÚôùàø

ÿ61:27þ~Zv¬\ädWZzg ]øÊøfô³^Öûfø³^›ô³Øômö³ç+ÚôßöçûáøæøeôßôÃûÛøkô]Ö×#äôâöÜûmøÓûËö†öæûáø  ]Ö_$nôùfFkô
7ÂV»f™YVHì?eZzgâZÎV»f™YV7H?ZzgâZÎV»f™ÌYVâZ±V»f™
YV7H?tÂÜq@ZqÐiCkƒ@*ìÿÍf!*vþÔZ#M\Çq¢Æ¸̈™Å
gzÝ~qzVÃZq-{miZzbÔ{m$©�î EG
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™Š}ZzgË¤xÃO™Š}t™}ZzgZÐZķ]ÆZEwÐ¬Š*ÐZVá
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]øÞûjöÜû  ÎöØûðø  ŠÑbÅgzÝ~ëfZ™**&™r#Å}.#Ö~.e$ZŠ[Ð²n™,Ð:

ÿZÂ{61þ?¼?ic*Š{Y…ƒc*ZvÃic*Š{DìX  ]øÂû×øÜö]øÝô]Ö×#äö
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Çq¢~‚bÃZÝDÉZä»Šgz}Šc*ŠHìÔâg¾Zix‰GzŸ]6,
FFÃb»ÌŠúòìāz{‚³ìÔ®ZeöÔx@{Ô—ÔŠ/ZzgF,Šh+ÆÁÜF,0Ì

refutation" Zzg "Measurement, observation, Doubt experiment 

„DÅãCŠ0‰Zzgt~)DÔ)xD„Çq¢~LLZäóóŒÛZg0*c*XËñçqÐ
0ZßßVÅâÎð™äÆaK‰x@}Ô_¬ZzgŠ"ÐâpŠ±DÃ

‚b¹Y@*ìÔtDŠ"ZzgGz2ÆazZu]ÔZßwZzg}òÅïẑÆa
ñW,ìX‚b¬ÝA»±Dì�±F,KMÅZ‚k6,‡ì/‡/c*{q~Ð©g
ìÔtx@{ÔŠ/ÔeöZzgZyzZu]ÅÀò=ôÆaâpfà]6,FF¬ÝâŠ~zAÆ
gzbZzg¡]Æ±_¬Ô/‡/z{q~»ZâZ`ì!*ÖpŠv‚bz{Dì�
ÜsZzgÜsAŠ*Ð0x@}ÔŠ"ÔeöZzg¥â]ÆÄZzgZyƒÅ̂»
ù·ƒXZkD»ïÔ7,@*wÔ†d$ÔŠ/Ôç¤Zzg¤&Æ‡.Þƒ**¢zg~ƒXtÓx
ç5]‚³u`Æ�„‡.Þ¤&ƒV�q!z‰ÜpŠ¤&zÂ}ÅZ`ƒZzg
TÅF,Šh+z†d$!*g!*g¤&Æ!*z�Š!z‰ÜeƒÔz{D]‘DùƒYìX±D
ÅZ˜bÐ%ú[ƒäÅ¢zg]7ÔZ¤/‚b±D»**xìÂH±̀ZìÃÌ
‚bÆŠZ],}~ŠZ4™1Yñ?‚4Z7š6,Ã‚ÆÃc*]»×Ô0*6,Ôá»Il

On the äZL*y Feyerabend Zzg9ZŠäZLZLÐZ0+ZiHìÔ
~–ìāÃ‚ä‚bÆŠÃq~�¼– Critique of Scientific Reason

ìZkÐ¥xƒ@*ìā±̀xZzgWxge»,Ì‚bÆ£g6,7gZZF,@*ìÔ®Z
‚bBYìXe%ÆZÖp~c»Üā7,Û:

"Kuhn's demarcation criterion has been criticized by Popper
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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 paradigms); and by Feyerabend on the

grounds that Kuhn's distinction leads to the conclusion that

organized crime and Oxford philosophy qualify as science."
1
 

HŒÛMy‚bÅ§bZq-±D»**xì?Z¤/ëtt™BāŒÛWy‚³Dì
c*‚4¿Æ£g6,7gZZF,@*ìÂHtt™1YñāŒÛMy‡.Þ†d$ì?YVā
‚4¿z{§iìT~†d$zF,Šh+»ZkyDîg6,t™**¢zg~ìXTËÔ
ÃbÔZzgZßwÃÑiòÔîÔZ$+~ÔDZzg**‡.ÞptHYñZÐ‚bDt7™Cz{
ŠZ],{DÐ!*CÙÅÚìXZkaŒÛWyz<LZzgZ)q:‚³DBYì:‚4¿6,
7gZZF,YìYèZyÅ†d$zF,Šh+e7ÔŒÛWy‚³D7YVāt|ÇÅ
Y+$Ð**iw™Š{D́ìXtßbôp6,œìXZkD~—Ôd-?õ IEXÔF,Šh+Zzg†d$»fg{
½Zky7XŒÛWyÜsZÏz‰Ü‚³ƒYìZ#ëŒÛWy~ËÌz‰ÜF,Šh+Ô;Ô
†d$c*F,çÆZkyÃ@*gõÆËÌŠzg~D¦g™Bt¢ŒÛWyÃ‚³DÆ

³³³³³³³³³ ŠZ],}~ŠZ4™YìX‚³Dz{ìT6,¢Æ‚B—HYYƒD—
˜VD»W¸i—ƒZzgZ�xÌå—gì—ÐâzgZYD‚bÅŠ*~DBä»

�„7®ZÓxŠ´ExÔZAòÂÁÔèZ<ØÔ�—ÐâzgZD½™D÷‚³D
ÆŠZ],}ÐpŠlŠ{g`ƒYD÷X‚bÜsŒÛWyÃ„7ÉCÙnÅèIÂ1VZzg
èIŠúîVÔâẐÅŒ43š5é EGGCZ°gZzg�ÃÌDt7™CX‚bÆ!*g}~f[ÆZ

®+ÆZ°g»Üā7,|heÆ!*z�ŠtÎZwQÌ!*¹ìāZ¤/tƒEx‚bÅZ¿
Ð!*CÙ÷ÂQpŠ‚bHì?Zke~¡Òiªî

EE0‚bÆ…e%»ñ�7,Û:
Marxists are keen to insist that historical materialism is a

science. In addition, Library Science, Administrative Science, 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. A. F. Chalmers, What Is This Thing Called Science?: An Assessment  of

the Nature and Status of Science and its Methods, U.S.A.:Open University

Press , 1988,  p. 109.
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Speech Science, Forest Science, Dairy Science, Meat and

Animal Science. and even Mortuary Science are all currently

taught or were recently taught at American colleges or

universities. Self-avowed "scientists" in such fields will often

see themselves as following the empirical method of physics, 

which for them consists of the collection of "facts" by means

of careful observation and experiment and the subsequent

derivation of laws and theories from those facts by some

kind of logical procedure. I was recently informed by a

colleague in the history department, who apparently had

absorbed this brand of empiricism, that it is not at present

possible to write Australian history because we do not as yet

have a sufficient number of facts. 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.

The mistaken view of science referred to above will

be discussed and demolished in the opening chapters of this

b o o k .  E v e n  t h o u g h  s o m e  s c i e n t i s t s  a n d  m a n y

pseudo-scientists voice their allegiance to that method, no

modern philosopher of science would be unaware of at least

some of its shortcomings. Modern developments in the

philosophy of science have pinpointed and stressed
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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 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.
1
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‚bÆ!*g}~À˜tßxV¬x÷ā‚bczèDÔ¬KÔsZzgMÃ¹
‚³}òzŠ!*]ÅF,Šh+e„7ìXZkñ�Å DìZzg**‡.ÞF,Šh+|

�F,)ãŠg`fs�0*g}~Åˆì:
Scientific knowledge is proven knowledge. Scientific

theories are derived in some rigorous way from the facts of

experience acquired by observation and experiment. Science

is based on what we can see and hear and touch, etc.

Personal opinion or preferences and speculative imaginings

have no place in science. Science is objective. Scientific

knowledge is reliable knowledge because it is objectively

proven knowledge.
2
 

p|tìāÓxqgz!*ÑŠú}ÑLÔ»f[Ô!*ëÔ½ÔßÔ"ãCŠÔZzg°
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. A.F. Chalmers, What is This Thing Called Science? An Assessment of the 

Nature and Status of Science and its Methods.pXVi

2. Ibid., p.1
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Y+Æa ZÑÝ‚³DZzg‚4¿Ð»ï**zZ/»³÷XZkÑ^Å|
»_·¢zg~ìXf[»ZëF,+ Against Method ÅÂ[ P.K Feyerabend

ÅxZzgŠ!ÂôÃ**e¦g™@*ìZzgŠúò [induction] ZßwZ`Z Hume…
Treatise on ™@*ìā‚bÃ[îg6,zZã7HYYX‘xÅZßwZ`Z6,W
Problems of ~Š@Y$ËìXgËäZKÂ[ Human Nature Part-III

Objective Æ!*[b~Zkñçq6,%cÅìX0*6,äZKÂ[ Philosophy

Æik, My Solution to the Problem of Induction~Knowledge

ÄZyZßwZ`Z6,4+gzÝeZàìp¬ÝZsxÆ®+ZyIt#Ð**zZ�÷Xz{
ZÌJ-‚bÆZßwZZ̀ÐZsxz‚bÃU*"$™gì÷X

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‚bÅR6, Voodoo ‚bZzgŠzu}Ex~Ãð�Ût7ÔŠ*Z‚:Zzg
„9}÷X‚bÅ)q¢~6,-ZÏ§bÅYg„ìT§bâè~}.ZÅ

»ÇìT§b [Religion of Science] „Š]ÅYC¶XÇq¢è<Ø‚b
ßvèI�Z+ZzgZZ*]6,ÃðÎZw7ZVD!*ÇZÏ§b‚bÆ~ÔªÏÔZ‚:~
Ãc*]ÃèIZNŠZ]»ŠgzŠ}™Zkè<ØÅ¬K„Š]ƒg„ìXZkñ�»F,)y

ìÔZk»ñ�e%ǢÐ7,Û: Paul Feyerabend

One reaction to the realization that scientific theories cannot

be conclusively proved or disproved and that the

reconstructions of philosophers bear little resemblance to

what actually goes on in science is to give up altogether the

idea that science is a rational activity operating according to

some special method or methods. It is a reaction somewhat

like this that has recently led philosopher and entertainer

Paul Feyerabend to write a book with the title Against

Method: Outline of an Anarchistic Theory of Knowledge and a

paper with the title "Philosophy of Science: A Subject with a

Great Past". According to the most extreme view that has

been read into Feyerabend recent writings, science has no

special features that render it intrinsically superior to other
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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. This kind of response to

the breakdown of traditional theories of science is resisted in

this book. An attempt is made to give an account of physics

that is not subjectivist or individualist, which accepts much

of the thrust of Feyerabend's critique of method, but which

itself is immune to that critique.
1
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‘xÆìw~‚bÅ[Âôe„7ìZÐ=Æfg)U*"$7H
YYÔz{‚³Ãc*]ZzģZ26,ZZyz¢Ã;C¬ŠÂVÆîg6,Š8ìÔe%ÆZÖp~:

There are a number of possible responses to the problem of

induction. One of them is a sceptical one. We can accept that

science is based on induction and Hume's demonstration

that induction cannot be justified by appeal to logic or

experience, and conclude that science cannot be rationally

justified. Hume himself adopted a position of that kind. He

held that beliefs in laws and theories are nothing more than

psychological habits that we acquire as a result of repetitions

of the relevant observations.
2
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

[Objective Reality] 0*6,6…t™@*ìā‚bÃðczè|
ÆZßw trial & error ÐH÷‚³F,¹ [errors] 7Ô‚b~ëZK!V

Æfg)„eìÔYèx@ZCÒ**]Æfg)xîg6,WÃ¹¸Z2ZzgÃbzä™**
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p. xvii.                        2.  Ibid., p.19.
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Z%õwìXëCÙxsÆ!*g}~ic*Š{YyMh÷ZzgsÆŒÛd$VMh÷Šzu}
sV~ësÃÇîg6,0*äÅ].z4„™DgT÷pZÐLqÝ7™0*D:

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.
1
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‚bÔÃbZzgŠ!*]Æ–g}ZCÑ̂zq™CìXÃb‘WgT÷Zzg
Š!*]ƒDgT÷Ãtð™äzZáÎZz‡]ZLÃbÆŠ!}òÐÑD
ƒD÷XŠzâVÆâÎÑi˜Ãðg*zm7ƒ@*p»x¸gLìXF,¹ƒCgSìX

ìTÅßg]¤/~~DÙZgzVßvZ [social practice] ‚bZq-�YŠ/
Æ‚B [capital] ¥V6,ŠygZ]uâtŠZgzVÆZg1V71Vgz9Åuât»g~

ẑs¿gT÷A$Y™tÃ~MâŠ~Š"~psƒ@*ZzgZXŠÆ‚‘~eR
Y@*ìXp¬xîg6,Z(Ckƒ@*ìāÃðZq-‚bŠZVZe7-9ZƒŠHZkäÃð
ìwÔN7™Šc*QZÐŠ"Ð¦/Zg™Š*~Zq-Zz[aZ™Šc*Xt¡**ŠZâV»ìw
ƒ@*ìp‚bÅ@*gõÐzZ�Zzg‚³ZXŠZ]Æ%ZiÐWÇ{>Y…÷ā

ÔuâtŠZgZ:Äi0+Ï [capitalism] ÔuâtŠZgZ:Âx [capital] Ó#ÖÔgc*„Ôuât
ÔuâñÆ!*i~¤/ZŠZgzV*âgLÔ+̧âgLÔÅ̧'ZzgDÙZgzVnÆ [market]

f�ŠârZ¥V6,Z%ZiÆfg)ïV™Ë‚³ËJ-í÷Z#Óx
¸'Zq-„‚~ZzgZq-„ËÆ”wÆaẑs¿gT÷A$ÃðZXŠ
øg}‚tWCìXtË�ÛŠÅËÃÒ»âŠ~¼g7ƒ@*ÉZq-¹(,}Z½¦¿»³

ÃïwŠc*YñÂ [capital] ƒ@*ìXZ¤/ZkxZ½¦ÃÒ~Ðgc*„ÔÓ#Öc*uât
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. K. R. Popper , Conjectures & Refutation, London: Routledge & Kegan 

Paul, 1969, p. 231; A. F. Chalmers, What Is This Thing Called Science?p.43.
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 ‚b»Ym¤½g{wV~O™i}6,¤/YñÇXZ#Š*ÅÓx̧'Z�ÛZŠÔgc*„Ô
Ó#ÖZzguâtZzgZŠZg}Ô„‚Zzg„6,Zq-„»x~̂zsƒVÂ‚³F,¹YVe
:ƒ!e%ÆZÖp~:

The maze af propositions involved in a body of knowledge

at some stage in its development will, in a similar way, have

properties that individuals working on it need not be aware

of. The theoretical structure that is modern physics is so

complex that it clearly cannot be identified with the beliefs 

of anyone physicist or group of physicists. Many scientists

contribute in their separate ways with their separate skills to

the growth and articulation of physics, just as many workers

combine their efforts in the construction of a cathedral. And

just as a happy steeplejack may be blissfully unaware of the

implication of some ominous discovery made by labourers

digging near the cathedral's foundations, so a lofty

theoretician may be unaware of the relevance of some new

experimental finding for the theory on which he works. In

either case, relationships may objectively exist between parts

of the structure independently of any individual's awareness

of that relationship.
1
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

So far I have outlined an objectivist view that focuses

on theories as explicitly expressed in verbal or mathematical

propositions. However, there is more to science than this.

There is also the practical aspect of a science. A science, at

some stage in its development, will involve a set of

techniques for articulating, applying and testing the theories

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., p.116.
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of which it is comprised. The development of a science

comes about in a way analogous to that in which a cathedral 

comes to be built as a result of the combined work of a

number of individuals each applying their specialized skills.

As J. R. Ravetz has put it, "Scientific knowledge is  achieved

by a complex social endeavour, and derives from the work

of many craftsmen in their very special interaction with the

world of nature". A full objectivist characterization of a

science would include a characterization of the skills and

techniques that it involves.
1
 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‚bÆ X[subjective] ìZzgXñç¦ [objective] ‚bXczè
TÃbÃ‚bŠZâVZzgâCÙ+Æ4,Šq-Šg„ÔhÔsZzg!*Ç9ŒYg;ƒÐeìā
z{!*ÇßƒZzg‚bŠZVTÃbÃ!*Çß™g;ƒÐeìāz„!*ÇŠg„ƒª:s»
èì:Ñ^Å̧X¼ƒ@*gLì9ZzgßƒY@*ìXZÏa¡Òiªî EE0‚bÆfYë÷ā
‚bÆÃc*]Å:́¤&eì:́F,Šh+ÔL¤&g{YCìLF,Šh+ƒYCìW`�
9ìÀßƒYìZzg6,ÎVß9ƒYì‚bZÏZbã¿ZzggŠ¿»**xìXq,
ñ�ŠƒC÷Ô¹Ï&]Ô¡¬]z�ŠgBb÷pZyÆZ0+gH¾Ñ]7æ{÷ZyÃ¾

¾§bZEwHYYìXZyÐHHâŠ~ÃZ+}Zzg:q]qÝÅY$Ë÷ZkÆa
Å [Subjectivity] Zq-{mf†Ô{mÃbÔ{m�Ô{m„Ô{m'×Z`ZzgñçÎ

¢zg]ƒCìÔZkÃbZzgñçÎÆ%Ô�ZKa,âẐÅŒ43š5é EGG]~g‚rìÔZâÆz�Š
ÐÃð5Úð„7ƒ$ËX}g‚ª–[-ZvmzÅTui}²[6,=pÑñ
z;V%ñ�Šå�Z[²1VÅu»{mÏgìpZk%Ãœ-VJ-ZEw7HŠH
WyYV?HZÐZEw™ÆZsxÑtz¾[~7;c*YYå?1ZkÆ!*z�Š%ZzgZk
Å0]ÐZsò�d$z@*gõ»ÃðmLªCÙ:ƒeÂYV?°Ð5821Y~Šgc*Ä

 ƒ‰1̧°ÎVÃZq-Šzu}Æ‚tgÄ™ZkÐŠzgÎ¯ä»¿&Î‚wẑ̧q5+k,
ƒZWyŠzgÎ“W~&Î‚wYVµ‰?ªCÙì°�»ƒ**ÃðzZ§7°ÎVÃZq-{m
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1.  Ibid., p.119.
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§jÐǵZkÆaZq-{mnÆf‚»ƒ**Ñiòì�Zq-{m@*gõz�d$ZzgiâVz
‚rƒZkÃb g[subjective mind set] ky~ªCÙƒ™³Z~.™ä»ñç¦f‚

Æ%�{mâẐÅŒ43š5é EGG]ZzgiâVzkyÆik,ZW,×5+k,ƒZX°ÐLWÐúgÇ7Y
Mh¸Xe%ZkÅzŸs#™Dƒñ0*6,ÆjZáÐqì:

My . . . thesis involves the existence of two different senses

of knowledge or of thought: [1] knowledge or thought in the

subjective sense , consisting of a state of mind or of

consciousness or a disposition to behave or to act, and [2] 

knowledge or thought in an objective sense, consisting of

problems, theories, and arguments as such. Knowledge in

this objective sense is totally independent of anybody's claim

to know; it is also independent of anybody's belief, or

disposition to assent; or to assert, or to act. Knowledge in the

objective sense is knowledge without a knower; it is knowledge

without a knowing subject.
1

Lakatos fully supported Popper's objectivism and

intended his methodology of scientific research programmes

to constitute an objectivist account of science. He talked of

"the cleavage between objective knowledge and its distorted

reflection's in individual minds and in a longer passage he

observed, 

...a theory may be pseudoscientific even though it is

eminently "plausible" and everybody believes it, and it may

be scientifically valuable even if it is unbelievable and

nobody believes it. A theory may even be of supreme 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. K.R. Popper, Objective Knowledge, Oxford: Oxford University Press,

1979, pp.108-9. 

scientific value even if no one understands it, let alone believe it.
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The cognitive value of a theory has nothing to do

with its psychologihcal influence on people"s minds. Belief,

commitment, understanding are states of the human mind. .

.  But the objectivc, scientific  value of  a theory.  .  .

independent of the human mind which creates it or

understands it.
1

Lakatos insisted that it was essential to adopt an objectivists

position when writ ing the history of  the  internal

development of a science. "A Popperian internal historian

will not need to take any interest whatsoever in the persons

involved, or in their beliefs about their own activities."
2

Consequently, a history of the internal development of a

science will be "the history of disembodied science".
3
 

The works of Ptolemy and Al Hazen provided

opportunities for the development of optics that were not

taken advantage of until the time of Galileo and Kepler. In

his investigation of that problem, V. Ronchi, writes, 
4

Although we do not know who first invented

spectacle lenses, we do know with some exactness when

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. J. Worrall and G. Currie[eds.], Imre Lakatos. Philosophical papers Volume

1: The Methadology of Scientific Programmes, Cambridge: Cambridge

University Press, 1987, p.1.

2. Lakatos, "History of Science and its Rational Reconstraction", p.127.

3. Ibid., pp. 120-121.  

4. V. Ronchi, "The INfluence of the Early Development of Opticks on

Science and Philosophy", In Galileo: Man of Science, [ed., E. McMullil],

New York:Basic Books, 1967, pp.195-206. 

they were first introduced: somewhere between 1280 and 
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1285. Yet the first telescope did not appear until around

1590. Why did it take three whole centuries to put one  

spectacle lens in front of another?
1
 

Æ!*g}~Šzœ-V [Religion of Science] 9ZŠäè<Ø‚b
‚bÅ|Åw Against Method ÐpZ{(Z{‡ì%úšM»{Ø™Šc*XZkÅÂ[

™g5îìX9ZŠäZKÓx’k,zV~‚bÆ!*g}~pŠ‚��Z+ZzgÃc*]6,
@*(,ÂhçK÷XZkÆ.V»Ãð@*qwñW,�Z[7Šc*YeXŠzœ-VJ-è<Ø
‚bÆZ0+ƒzV~†yzZáf!®+9ZŠÅ½™Š{gzÝ~ªZyƒ™g{‰ā

zgZYZßgZY»D@*gõZK̈ã»  ‚bZzg| ŠðÆ~¸X‚bZzgD ë¾
‚bZzgŠvExÔ�ÔYŠzÔŠ-âÑÔZ‚:z){z){~Ãð�Ût ƒÐ(,ZŠð»åX9ZŠ

Ck7™@*X9ZŠÆZ°g»™F,+ÜāZzg4+zŸs#e%ÆZÖp~7,Û:
Feyerabend makes a strong case for the claim that

none of the methodologies of science that have so far been

proposed are successful. The main, although not the only,

way in which he supports his claim is to show how those

methodologies are incompatible with the history of physics.

Many of his arguments against the methodologies which I

have labelled inductivism and falsificationism resemble

those that appear in the earlier chapters of this book. Indeed,

the views expressed there owe some debt to Feyerabend's

wr i t i n gs .  Fe y e r a be n d  c on v i n c in g l y  ar g u e s  t h a t

methodologies of science have failed to provide rules 

adequate for guiding the activities of scientists. Furthermore,

he suggests that, given the complexity of history, it is most

implausible to expect that science be explicable on the basis

of a few simple methodological rules. To quote Feyerabend  

at some length:

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Ibid., pp. 127-128.

³³³³³³³³³³³³³³³³³³ 777799993333 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



 The idea that science can, and should, be run

according to fixed and universal rules, is both unrealistic

vernicious. It is unrealistic, for it takes too simple a view of

the talents of man and of the circumstances which

encourage, or cause, their development. And it is pernicious

for the attempt to enforce the rules is bound to increase our

professional qualifications at the expense of our humanity.

In addition, the idea is detrimental to science, for its neglects

the complex physical and historical conditions which

influence scientific change. It makes science less adaptable

and more dogmatic.....

Case studies such as those reported in the preceding

chapters. . . speak against the universal validity of any rule.

All methodologies have their limitations and the only "rule"

that survives is "anything goes"
1
....

...A passage from an article by Feyerabend written a

decade before Against Method illustrates the fact that

"anything goes" should not be interpreted it too wide a

sense.In that passage, Feyerabend attempts to distinguish

between the reasonable scientist and the crank.

The distinction does not lie in the fact that the former

["respectable" people] suggest what is plasible and promises

success, whereas the latter [cranks] suggest what is

implausible, absurd, and bound to fail. It cannot lie in this

because we never know in advance which theory will be

successful and which theory will fail. It takes a long time to 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Paul Feyerabend, Against Method: Outline of an Anarchistic Theory of

Knowledge, London: New Left Bokks, 1975.
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decide this question and every single step leading to such a

decision is again open to revision. . . No, the distinction

between the crank and the respectable thinker lies in the

research that is done once a certain point of view is adopted.

The crank usually is content with defending the point of

view in its original, undeveloped, metaphysical form, and he

is not at all prepared to test its usefulness in all those cases

which seem to favour the opponent, or even to admit that

their exists a problem. It is this further investigation, the

details of it, the knowledge of the difficulties, of the general

state of knowledge the recognition of objections, which

distinguishes the "respectable thinker" from the crank. The

original content of his theory does not. If he thinks that

Aristotle should be given a further chance, let him do it and

wait for the results. If he rests content with this assertion and

does not start elaborating a new dynamics, if he is

unfamiliar with the initial difficulties of his position, then

the matter is of no further interest. However, if he does not

rest content with Aristotelianism in the form in which it

exists today but tries to adapt it to the present situation in

astronomy, physics, and microphysics, making new

suggestions, looking at old problems from a new point of

view, then be grateful that there is at last somebody who has

unusual ideas and do not try to stop him in advance with

irrelevant and misguided arguments.
1

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Paul Feyerabend, "Realism and intrumentalism: Comments on the

Logic of Factual Sapport", In The Critical Approache to Science and

Philosophy, [ed., M. Bunge], New york : Free press, 1964,p.305.
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Feyerabend's anarchist theory of knowledge and

interpretations of concepts and the observation statements

that employ them will depend on the theoretical context in

which they occur. In some cases the fundamental principles

of two rival theories may be so radically different that it is

not possible even to formulate the basic concepts of one

theory in terms of the other with the consequence that the 

two rivals do not share any observation statements. In such

cases it is not possible to compare the rival theories logically. 

It will not be possible to logically deduce some of the

consequences of one theory from the tenets of its rival for the

purposes of  comparison. The two theories will  be

incommensurable.

          One of Feyerabend's examples of incommensurability

is the relationship between classical mechanics and relativity

theory. According to the former - interpreted realistically,

that is, as attempting to describe how the world, both

observable and unobservable, really is - physical objects

have shape, mass and volume. Those properties exist in

physical objects and can be changed as a result of  physical

interference. In relativity theory, interpreted realistically,

properties such as shape, mass and volume no longer exist,

but become relations between objects and a reference frame

and can be changed, without any physical interaction, by

chan gin g  f rom  o ne  re f ere nce  f r ame to  a noth er .

Consequently, any observation statement referring to

physical objects within classical mechanics will have a

different meaning to a similar looking observation statement

in relativity theory. The two theories are incommensurable
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and cannot be compared by comparing their logical

consequences. To quote Feyerabend himself, 

The new conceptual system that arises (within

relativity theory) does not just deny the existence of classical

states of affairs, it does not even permit us to formulate

statements expressing such states of affairs. It does not, and

cannot, share a single statement with its predecessor ³³³³³³³³³³³³³³  

assuming all the time that we do not use the theories as

classificatory schemes for the ordering of neutral facts. . . the

positivist scheme of progress with its "Popperian spectacles",

breaks down.
1

Other pairs of incommensurable theories mentioned

by Feyerabend include quantum mechanics and classical

mechanics, impetus theory and Newtonian mechanics, and

materialism and mind-body dualism.

It does not follow from the fact that a pair of rival

theories are incommensurable that they cannot be compared

in any way. One way of comparing such a pair of theories is

to confront each of them with a series of observable

situations and to keep a record of the degree to which each

of the rival theories is compatible with those situations,

interpreted in its own terms. Other ways of comparing

theories referred to by Feyerabend involve considerations of

whether they are linear or non-linear,  coherent or

incoherent, whether they are daring or safe approximations

and so on.
2

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Against Method, pp.275-76.

2. "Changing Pattrrns of Reconstruction", p.365
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If we are concerned with the problem of theory

choice, then a problem arises concerning which of the

several criteria of comparison are to be preferred in

situations where the criteria conflict.  According to

Feyerabend, the choice between criteria and, consequently,

the choice between incommensurable theories is ultimately

subjective.

Transition to criteria not involving content thus turns

theory choice from a "rational" and "objective" and rather

one-dimensional routine into a complex discussion

involving conflicting preferences, and propaganda will play 

a major role in it, as it does in all cases involving preferences.

In Feyerabend's view, incommensurability, although

it does  not remove al l  means of comparing r ival

incommensurable theories, leads to a necessarily subjective

aspect of science.

What remains [after we have removed the possibility

of logically comparing theories by comparing sets of

deductive consequences] are aesthetic judgements,

judgements of taste, metaphysical prejudice, religious

desires, in short, what remains are our subjective wishes.
1

I accept Feyerabend's view that some rival theories

cannot be compared by merely logical means. However, I

suggest that his drawing of subjectivist consequences from

this fact needs to be countered in a number of ways. If we

are to focus on the issue of theory choice, then I am prepared

to admit that there will be some subjective element involved 

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Against Method, p.285.
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when a scientist chooses to adopt or work on one theory

rather than another, although those: choices will be

influenced by "external" factors such as career prospects and

availability of funds in addition to the kinds of consideration

mentioned by Feyerabend in the above quotations.

However, I think it needs to be said that, although

individual judgments and wishes are in a sense subjective

and cannot be determined by logically compelling

arguments, this does not mean that they are immune to

rational argument. The preferences of individuals can be

criticized, for example, by showing that they are seriously

inconsistent or by showing that they have consequences that

the individual holding them would not welcome. I am

aware that the preferences of individuals are not solely

determined by rational argument and am aware that they

will be strongly moulded and influenced by the material

conditions in which the individual exists and acts. (A major

change in career prospects is likely to have a greater effect

on an individual's preferences than a rational argument, to

give a superficial example.) Nevertheless, the subjective

judgements and wishes of individuals are not sacrosanct and

are not simply given. They are open to criticism and to

change by argument and by alteration of the material

conditions. Feyerabend welcomes his conclusion that science

contains a subjective element because it offers the scientist a

degree of freedom absent from the "more pedestrian parts"

of science. I will have more to say about Feyerabend's

conception of freedom in a later section.

My second kind of response to Feyerabend's remarks on
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incommensurability takes us away from the issue of theory.

Choice. Zahar's case study of the rivalry between Lorentz's

and Einstein's

theories, suitably modified in the light of my objectivist

account-of theory change, explains how and why Einstein's

theory eventually replaced Lorentz's. The explanation is in

terms 07 the extent to which Einstein's theory offered more

objective opportunities for development than Lorentz's, and

the extent to which those opportunities bore fruit when

taken advantage of. That explanation is possible in spite of

the fact that the theories are at least in part incommensurable

in Feyerabend's sense, although h is not subjectivist. It must

be conceded that subjective decisions and choices will be

involved in the conditions specified by the sociological

assumption on which my objectivist account of theory

change depends. The account assumes that there are

scientists with the appropriate

skills and resources to take advantage of opportunities for

development that present themselves. Different scientists

and groups of scientists may make different choices when

responding to the same situation, but my account of theory

change does not depend on the individual preferences

guiding those choices.

3. Science not necessarily superior to other fields

Another important aspect of Feyerabend's view of

science concerns the relationship between science and other

forms  o f  knowledge .  He   p o ints  out  that  many

methodologists take for granted, without argument, that

science (or, perhaps, physics) constitutes the paradigm of
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rationality. Thus Feyerabend writes of Lakatos, 

Having finished his "reconstruction" of modern

science, he [Lakatos] turns it against other fields as if it had

already been established that modern science is superior to

magic or to Aristotelian science, and that it has no ilIuscry

results. However, there is not a shred of an argument of this

kind. "Rational reconstructions" take "basic scientific

wisdom" for granted, they do not show that it is better than

the "basic wisdom" of witches and warlocks.
1

Feyerabend complains, with justification, that

defenders of science typically judge it to be supperior to

other forms of knowledge without adequately investigating

those other forms. He observes that "critical rationalists" and

defenders of Lakatos have examined science in great detail

but that their "attitude towards Marxism or astrology, or

other traditional heresies is very different. Here the most

superficial examination and most shoddy arguments are

deemed sufficient" He backs up his claim with examples.

Feyerabend is not prepared to accept the necessary

superiority of science over other forms of knowledge.

Further, in the light of his incommensurability thesis, he

rejects the idea that there ever can be a decisive argument in

favour of  science over other forms of knowledge

incommensurable with it. If science is to be compared with

other forms of knowledge then it will be necessary to

investigate the nature, aims and methods of science and

those other forms of knowledge. This will be done by the

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Against Method, p.205.
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study of "historical records textbooks, original papers,

records of meetings and private conversations, letters and

the like". It cannot even be assumed, without further

investigation, that a form of knowledge under investigation

must conform to the rule of logic as they are usully

understood by contemporary philosophers and rationalists.

Failure to conform to the demands of classical logic may

well be, but is not necessarily, a fault. An example offered by

Feyerabend concerns modern quantum mechanic. To

consider the question whether the modes of reasoning

involved in some version of that theory violate the dictates

of classical logic or not, it is necessary to investigate

quantum mechanics and the way in which it functions. Such

an investigation may reveal a new kind of logic operating

which can be shown to have certain advantages, in the

context of quantum mechanics, over more traditional logic.

On the other hand, of course, the discovery of violations of

logic constitute a serious criticism of quantum mechanics.

This would be the case, for example, if contradictions were

discovered that had undesirable consequences; for  example,

if it were discovered that for every event predicted by the

theory, the denial of that event is also predicted. I do not

think Feyerabend would disagree with this latter point, but

neither do I think he gives it due emphasis.

Voodoo, astrology and the like is not a pressing

problem in our society, here and new. We are simply not in a

position to. have a "free choice" between science and

Voodoo, are Western rationality and that of the Nuer tribe.

Feyerabend defends what he refers to as the
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"humanitarian attitude". According to that attitude,

individual humans should be free and possess liberty in

something like the sense John Stuart Mill defended in his

essay "On Liberty". Feyerabend is in favour of "the attempt

to increase liberty, to lead a full and rewarding life" and

supports Mill in advocating "the cultivation of individuality

which alone produces, or can produces, well developed

human beings. From this  humanitarian point of view,

Feyerabend's anarchistic view of science gains support

because, within science, it increases the freedom of

in d iv i d ua l s  b y  en c o ur a g in g  th e  re m o va l  o f  a l l

methodological constraints, whilst in a broader context it

encourages a freedom for individuals to choose between

science and other forms af knowledge.

F r o m  F e y e r a b e n d ' s  p o i n t  o f  v i e w  t h e

institutionalizations of science in our society is inconsistent

with the humanitarian attitude. In schools, far example,

science is taught as a matter of course. "Thus, while an

American can now choose the religion he likes, he is still not

permitted to demand that his children learn magic rather

than science at school. There is a separations between state

and Church, there is no separations between state and

science". What we need to do in the light of this, writes

Feyerabend, is to. "free society from the strangling hold of an

ideologically petrified science just as our ancestors freed us 

from the strangling hold of the One True Relgion!" In

Feyeraband's image of a free society science will not be

given preference over other forms of knowledge or other

traditions. A mature citizen in a free society is "a person who

³³³³³³³³³³³³³³³³³³ 777700004444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



has learned to make up his mind and who. has then decided 

in favour of what he thinks suits him best". Science will be

studied as a historical phenomenon "together with other

fairy tales such as the myths of 'primitive' societies" so that

each individual "has the information needed for arriving at a

free decision". In Feyerabend's ideal society the state is

ideologically neutral. Its function is to orchestrate the

struggle between ideologies to ensure, that individuals

maintain freedom choice and do not have an ideology

imposed on them against their will.
1
 .

The notion of liberty and freedom of the individual

that Feyerabend has taken over from Mill is open to a

standard objection. That notion, which views freedom as 

freedom from all constraint, overlooks the positive half' of

the issue, namely, the possibilities within a social structure

to which individuals have access. For example, if we analyze

freedoms of speech in our society solely in terms of freedom

from censorship, we overlook issues such as the extent to

which various individuals have access to the media. The

eighteenth century philosopher, David Hume, nicely

illustrated the point I am getting at when he critized John

Locke's idea of the Social Contract. Locke had construed the

social contract as being freely adopted by members of a

democratic society and argued that anyone not wishing to

subscribe to the contract was free to emigrate. Hume replied,  

Can we seriously say, that a poor peasant or artisan has a

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Science in a Free Society, London: New Left Books, 1978.
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free choice to leave his country, when he knows no foreign

language or manners, and lives from day to day, by the

small wages which he acquires? We may as well assert that a

man, by remaining in a vessel, freely conserts to the

domination of the master; though he was carried on board

while asleep, and must leap into the ocean and perish, the

moment he leaves her.
1

Each individual is born into a society that pre-exists

and, in that sense, is not freely chosen. The freedom an

individual possesses will depend on the position he occupies

in the social structure, so that an analysis of social structure

is a pre-requisite for an understanding of freedom of the

individual. There is at least one place in Against Method 

where Feyerabend indicates that he is aware of this kind of

point. In a footnote to a remark about freedom of research he

notes:

The scientist is still restricted by the properties of his

instruments, the amount of money available, the intelligence

of his assistants, the attitudes of his colleagues, his

playmates - he or she is restricted by innumerable physical,

physiological, sociological, historical constraints.
2

Feyerabend's subsequent talk of freedom of  

the individual fails to give adequate attention to the

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. The quotation from Hume's "Of the Original Contract" is in

E.Barker,Social Contract: Essays by Lock, Hume and Rousseau, London:

Oxford University Press, 1976,p.156.

2. Against Method, p.187.
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constraints operating in society.
1
  

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
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Realism þÒy™äÐ¬bz‡Ü÷X Reality |ÿ {xìàìX‚³Ãc*]
H|ÐW’»Ãð§iì?Zk»ŠúòÂ¸ìpZkŠú}6,¢™äÅÞŠ'
¹Á÷Zzg�¼x÷z{Z•ð)x÷Xe%qì:

According to an alternative view, which I will call

instrumentalism, the theoretical component of science does

not describe reality. Theories are understood as instruments

designed to relate one set of observable states of affairs with

others. For the instrumentalist, the moving molecule's

referred to by the kinetic theory of gases are convenient

fictions enabling scientists to relate and make predictions

about observable manifestations of the pro perties of

gases,whilst the fields and charges of electromagnetic theory

are fictions enabling scientists to do likewise for magnets,

electrified bodies and current-carrying circuits.

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. What Is This Things Called Science? pp. 136-143.
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Realism typically involves the notion of truth. For

the realist, science aims at true descriptions of what the

world is really like. A theory that correctly describes some

aspect of the world and its mode of behaviour is true, whilst

a theory that incorrectly describes some aspect of the world

and its mode of behaviour is false. According to realism, as

typically construed, the world exists independently of us as

knowers, and is the way it is independently of our

theoretical knowledge of it. True theories correctly describe

that reality. If a theory is true, it is true because the world is

the way it is. Instrumentalism will also typically involve a

notion of truth but in a more restricted way. Descriptions of

the observable world will be true or false according to

whether or not they correctly describe it. However, the

theoretical constructs, that are designed to give us

instrumental control of the observable world, will not be

judged in terms of truth or falsity but rather in terms of their 

usefulness as instruments.

The idea that science aims at a true characterization

of reality is often used as a counter to relativism. Popper, for

example, uses truth in this way. According to that usage, a

theory can be true even though nobody believes it and can

be false even if everybody believes it. True theories, if they

are indeed true, are not true relative to the beliefs of

individuals or groups. Truth, understood as a correct

characterization of reality, is objective truth for realists such

as Popper.

Later in this chapter I will argue that the notion of

truth typically incorporated into realism is problematic.
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Before doing that I will take a more detailed look at

instrumentalism and show how, on the face of it, realism

seems to have distinct advantages over it.
1
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The fact that theories can lead to novel predictions is

an  embarrassment for instrumentalists. It must seem a

strange kind of accident to them that theories, that are 

supported to but mere calculating devices, can lead to the

discovery of new kinds of observable phenomena by way of

concepts that are theoretical fictions. The development of

theories concerning the molecular structure or organic

chemical compounds provides a nice example. The idea that

the molecular structure of some compounds, benzene for

instance, should consist of closed rings of atoms was first

proposed by Kekule. Kekule himself had a somewhat

instrumentalist attitude towards his theory and regarded his

ring  structure as useful theoretical fictions. On this view, it

must be regarded as a remarkable coincidence that these

theoretical fictions can nowadays be seen almost "directly"

through electron microscopes. Likewise, instrumentalist
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1. Ibid., pp. 146-147.
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defenders of the kinetic theory of gases should have been

somewhat taken aback to observe the results of collisions of

their theoretical fictions with smoke particles in the  

phenomenon of Brownian motion. Finally, Hertz himself

reported that he had been able to produce the fields of

Maxwell's electromagnetic theory in a "visible and almost

tangible form". Episodes such as these undermine the naive

instrumentalist claim that theoretical entities have a

fictitious or unreal existence in way that observable entities

do not.  Further difficulties with instrumentalism will come

to light in section 4. 
1

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

Some contemporaries of Copernicus and Galileo

took an instrumentalist attitude to the Copernican theory.

Osiander, the author of the preface to Copernicus's main

work, The Revolutions of the Heavenly Spheres, wrote: 

...it is the duty of an astronomer to compose the

history of the celestial motions through careful and skilful

observation. Then turning to the causes of these motions or

hypotheses about them, he must conceive and devise, since

he cannot in any way attain to the true, causes, such

hypotheses as, being assumed, enable the motions to be

calculated correctly from the principles of geometry, for the

future as well as the past. The present author [Copernicus]

has performed both these duties excellently. For these

hypotheses need not be true nor even probable; if they
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1. Ibid., p. 149.
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provide a calculus consistent with the observations that

alone is sufficient.1 

That is, the  Copernican theory is not to be taken as a

description of what the world is really like. It does not assert

that the earth really moves around the sun. Rather, it is a

calculating device enabling one set of observable planetary

positions to be connected with other sets. The calculations

become easier if the planetary system is treated as if the sun

were at the centre.1

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

3. The correspondence theory of truth 

As indicated in section I, the typical realist position  

incorporates a notion of truth in such a way that true

theories can be said to give a correct description of some

aspect of the real world. In this section I will investigate

attempts that have been made to make more precise the

notion of truth operative in this connection. Although I will

not argue it here, I take it that the so-called "correspondence

theory of truth" is the, only viable contender for an account

of truth able to fulfill the demands of the realist, and I will

restrict myself to discussion and criticism of  that theory.

The general idea of the corrspondence theory of truth

seems straightforward enough and can be illustrated by

examples from common discourse in a way that makes it

appear almost trivial. According to the correspondence
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1. E.Rosen, The Copernican Treatises,NewYork: Dover, 1962,p.125.

1. Ibid., p. 150.
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theory a sentence is true if it corresponds to the facts. Thus

the sentence "the cat is on the mat" is true if it corresponds to

the facts, that is, if there is indeed a cat on the mat, whilst the

sentence is false if there is no cat on the mat. A sentence is

true if things are as the sentence says they are and false

otherwise.

One difficulty with the notion of truth is the ease

with which use of it can lead to paradoxes. The so-called liar

paradox provides an example. If I say "I never tell the truth"

then if what I have said is true, then what I have said is false.

Another well known example goes as follows: We imagine a

card, on one side of which is written ''The sentence written

on the other side of this card is true", while on the other side

of the card is written, "The sentence written on the other side

of this card is false". It is not difficult to see how, given this

situation, one can arrive at the paradoxical conclusion that

either sentence on the card is both true and false.

The logician Alfred Tarski demonstrated how, for a

particular language system, paradoxes can avoided. The

crucial step was his insistence that, when one is talking of

the truth or falsity of the sentences in some language system,

one must carefully and systematically distinguish sentences

in the language system that is being talked about, the "object

language", from sentenes in the language system in which

talk about the object  language is  carried out  the

"metalanguage". Referring to the paradox involving the card,

if we adopt Tarski's theory then we must decide whether the

sentences on the card are within the language system being

talked about or within the language system in which the
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talking is being  done. If the sentences on both side of the

card are taken to be in the object language then they cannot

also be taken as referring to each other. If one follows the

rule that each of the sentences must be in either the object

language or the metalanguage but not in both, so that

neither sentence can both refer to the other and be referred

to by the other, then no paradoxes arise.

A key idea of Tarski's correspondence theory, then, is

that if we are to talk about truth for the sentences of a

particular language, then we need a more general language,

the metalanguage in which we can refer both to the

sentences of the object language and to the facts with which

those object language sentences are intended to correspond.

Tarski needed to be able to show how the correspondence

notion of truth can be systematically developed for all

sentences within the object language in a way that avoids

paradoxes. The reason that this was a technically difficult

task is that for any interesting language there is all infinite

number of sentences. Tarski achieved his task for languages

involving a finite number of single placed predicates, that is,

predicates such as "is white" or "is a table". His technique

involved taking as given what it means for a predicate to be

satisfied by an object, x. Examples from everyday language

sound trivial. For instance, the predicate "is white" is

satisfied by object x, if and only if, x is white and the

predicate "is a table" is satisfied by x, if and only if, x is a

table Given this notion of satisfactioi1 for all the predicates

of a language, Tarski showed how the notion of truth can be

built up from this starting point for all the sentences of the
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language. To use technical terminology, taking the notion of

primitive satisfaction as given, Tarski defined truth

recursively.

Tarski's result was certainly of major technical

importance for mathematical logic. It had a fundamental

bearing on model theory and also had ramifications for

proof theory. It also showed why it is that contradictions can

occur when truth is discussed in natural languages and

indicated how such contradictions can be avoided. Did

Tarski achieve more than this? In particular, did he go any

way towards explicating the notion of truth in a way that

might help us to understand the claim that truth is the aim

of science? Tarski himself did not think so. He regarded his

account as "epistemologically neutral". Others have not

shared Tarski's view. Popper, for example, writes, "Tarski . . .

rehabilitated the cor-respondence theory of absolute or

objective truth which had become suspect. He vindicated the

free use of the intuitive idea of truth as correspondence to

the facts". Let us look at Popper's use of Tarski to see if he

[Popper] is able to sustain the claim that it is meaningful to

talk of truth as the aim of science.1

Apart from some minor aspects, such as the words

used to denote the pre-existing features of the world, the

end-point of a branch of science, the truth, will not be a

social product at all. It is pre-ordained by the nature of the

world before science is ever embarked on. Science, which is a

social product, if it were ever to reach its end-point, so
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1. Ibid., pp. 151-152.

³³³³³³³³³³³³³³³³³³ 777711114444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



conceived, would abruptly change from being a human,

social product to being something that, in one strong sense,

is not a human product at all. I, for one find this implausible

to say the least.

An Important contribution of Popper's to the projest

of construing science as a search for truth was his

recognition of the importance of the idea of approximation

An important contribution of Popper's to the project of

construing science as a search for truth was his recognit to

the truth. For Popper, the fallibalist, past theories that have;  

been replaced, such as the mechanics of Galileo or Newton,

are false in the light of our current theories, whilst as far as

modern Einsteinian or quantum physics is concerned, we

cannot know that they are true. Indeed, they are most likely

false and liable to be replaced by superior theories in the

future. In spite of this falsity or likely falsity of our theories, 

falsificationists such as Popper wish to say that science has

progressed ever closer to the truth; For example, they need

to be able to say that Newton's theory is closer to the truth

than Galileo's, even though both are false. Popper realized

that it was important for him to make sense of the idea of

approximation to the truth, so that, for instance, it makes

sense to say that Newton's theory is a better approximation

to the truth than Galileo's.

Popper attempted to make sense of approximation to

the truth, or verisimilitude as he called it, in terms of the true

consequences and false consequences of a theory. If we call

the class of  al l  true consequences of  a  theory its
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truth-content, and the class of all false consequences of a

theory its content, then we can say, quoting Popper, 

assuming that the truth-content and the falsity

content of two theories t1 and t2 are comparable, we can say

that t2 is more closely similar to the truth, or corresponds

better to the facts, than it if and only if either (a) the

truth-content but not the falsity-content of t2 exceeds that of

t1. (b) the falsity-content of t1 but not its truth-content,

exceeds that of t2.
1

We can say that the verisimilitude of a theory is

something like the measure of its truth-content minus the

measure of its falsitycontent. The claim that a science

approaches the truth can now be restated, "as a science

progresses, the verisimilitude of its theories steadily

increases".2

I do not think this move of Popper's enables him to

overcome the objections to the application of the

correspondence theory to physics discussed in the previous

section. Further, I think it can be shown that Popper's view

of progress as successive approximation to the truth has an

instrumentalist character out of keeping with his realist

aspirations.

If we consider revolutionary changes in the

development of  physics, then not only is the theory that is

replaced as a result of the , revolution inadequate in the light

of the theory   that replaces it, but it attributes features to the

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
1.K.R.Popper, Conjecturesand Refutations, p.233.
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world that it does not possess. For instance, Newton's theory

attributes a property "mass" to all systems or parts of

systems in the world, whereas, from the point of view of

Einstein's theory there is no such property. Einsteinian mass

is a relation between a physical system and a reference

frame. As we have seen, both Kuhn and Feyerabend have

stressed the extent to which the mechanical world as

described by Newton's theory is very different from the

world as described by Einstein's theory. The outmoded and

inadequate conceptions of mass, force, space and time, that

are utilized in the formulation of Newtonian theory, are

transmitted to all its deductive consequences. Therefore,

strictly speaking, if we are talking in terms of truth and

falsity, all of those deductive consequences are false. The

truth content of Newton's theory is zero, as is the truth

content of all mechanical theories prior to Einstein, The truth

content of Einstein's theory itself may prove to be zero after

some future scientific revolution. Viewed in this way,

Pepper's attempt to compare "false" theories by comparing

their truth and falsity contents, and thereby to construe

science as approaching the truth, breaks down. 

There is a way in which Popper's conception of

approach to the truth can be rendered immune to this kind

of  cr i t i c i sm.  This  involves  in terpret ing theor ies

instrumentally. If, for example, we add to the claims of

Newton's theory certain practical procedures for putting it to

the test, definite procedures for measuring mass, length and

time, we can say that a large class of the predictions of
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Newtonian theory, interpreted in terms of readings on scales

and clocks, and the like, will turn out to be correct within the

limits of experimental accuracy. When interpreted in this

way, the truth content of Newton's and other false theories

will not be zero, and it may well be possible to apply

Popper's conception of approximation to the truth to some

series  of  theories  within physics .  However,  this

interpretation of  Popper's theory of verisimilitude

introduces an instrumentalist element that clashes with

Popper's realist intentions as expressed elsewhere. It clashes,

for instance, with the claim that "what we attempt in science

is to describe and (as far as possible) explain reality".1 In the

next chapter I will give a strong argument to the effect that

this instrumentalist retreat from realism is inadequate.2

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. K.R.Poper, Obejective Knowledge, Oxford: Oxford University

Press,1972,p.40.

2. A.F.Chalmerrs, What is this thing Called Science, pp. 157-159.
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Science
Claude Alvares

I was born into a culture that continues the exercise

greater influence and power over behavior than modern

science does, or will ever do. If that were properly

understood, then this obituary were not appear either

scandalous or scurrilous. Every culture enjoins on its

members respect for certain entities, modern science does

not find a place in our pantheon.

Far from it. From this side of Suez, in fact, modern science

appears a kin to an imported brand of toothpaste. It contains

elaborate promises and much sweetness and glamour. It can

be used, if often used [many times pointlessly]. Yet can be

dispensed with at any time precisely because it is still

largely irrelevant of life.

Toothpaste has become a significant universal commodity:

for some, it has even evolved into a category of mind. For

decades now, it has remind [with the toothbrush] an

essential adjunct of modern civilization, available from

Managua to Manila. Those who have ingratiated themselves

with modernity are prone to find any absence of toothpaste
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[either for themselves or for others] a source of acute  

anxiety.

In our society, however, the moment we find toothpaste

unavailable, we return to neem sticks, or cashew or mango

leaves, or mixture composed of ginger, charcoal and salt. All

excellent, locally available and dependant material for

keeping the mouth fresh and disinfected and teeth clean. 

Now modern science is universal commodity too, also

distinctly recognizable form Managua to Manila, also

approved my many whose devotion to its tenets and its

propagation is more often than not related to its ability to

provide high living wage and, often, in addition, power,

prestige and chauffeur-driven car. Like the early morning

toothbrush, science is considered a pre condition for a

freshly mind world view uncontaminated by unlearned or

unemancipated perception. For its parts, it offers to flush out

the many disabling superstition from all those hidden

services from a societies soul, to eliminate any and every

offending bacteria, to produce a clean ordered world. Most

important , it promises a materialist paradise for the world's

unprivileged through its awesome, magical powers. But not

for any reason difficult to understand, it also continues to

require as big and advertising budget as toothpaste. There is

something about modernity's leading prestige product that

is actually so bland it has to be rendered spectacular by

sensational copy and a fertile imagination.

Such an irreverent view of modern science will not be

comfortable for those who have been chosen to remain

imprisoned within the dominant present-day perception of
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the age. But for us, it always was another culture's product, a  

recognizably foreign entity. We eventually came to see it as

an epoch-specific, ethnic [Western] and culture-specific

[culturally entombed] project, one that is a politically

directed, artificially induced stream of consciousness

invading and distorting, and often attempting to takeover,

the larger more stable canvas of human perception and

experience. In a world consisting of dominating and

dominated societies, some cultures are bound be considered

more equal than others. This heritage of  inequality,

inaugurated and cemented during colonialism, has

remained still largely intact today. So the culture products of

the West including its science our able to claim compelling

primacy and universal validity only because of their [as we

shall see later] congenital relationship with the political

throne of global power. 

Colonialism, we know, subjects, undermines, subordinates,

and then replaces what it eliminates with its own exemplar.

It is natural to accept that Western science, an associate of

colonial power, would function not any less brazenly and

effectively: extending its hegemony by intimidation,

propaganda, catechism, and political force. In fact, being a

culture product, it was only to be expected that it would be

associated with the various [mostly aggressive] thrusts of

that culture. It would attempt to extend its hegemony to

other  cultures through an eli te  class ,  with social

c o m m e n t a t o r s  t o d a y  c a l l  ' m o d e r n i z e r s ' ,  w h o s e

distinguishing characteristics, following period of schooling

at Oxbridge , was a thoroughgoing alienation from the life

³³³³³³³³³³³³³³³³³³ 444422224444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



and culture of their own people. And true to its origins, this  

science has remained in the service of Western culture to this

day, a crucial component in the hysterically active

hegemony of the West.

However, due to stupendous and unrecognized inner

strengths, the cultures on which modern science was sought

to be imposed were able to prevent themselves from being

fully incorporated. Its inability to deliver the goods and its

general incompetence to deal with specific problems have

also led to its decline. A global overview today of its

hegemony would, in fact, be quiet distressing to its devotees.

In many areas of the non-Western world, it has been reduced

to the status of a commodity [like toothpaste] or a gadget [to

be purchased with money]. Its promise to transform the

world into a materialist paradise and thereby put an end to

poverty and oppression has lost all credibility. There is

evidence indeed to show that it has accomplished just the

contrary. As for its offer of a new metaphysical world view

to provide us with ethical guidance, this has also been

largely rejected. Dharma, conversion, community,

interaction with sacred entities and their associated symbols,

still remains prime movers within our societies. One even

encounters significant, desertions from the imperium of

science in the very citadels of Western culture.

Thus, the geographical areas of its influence has turned out

to be far less than as originally desired or attempt. In

comparison, other ideas have dominated [and sometimes

unsettled] human societies for far longer periods of time.

Buddhism, for example, which like Western science had its
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own theory of causation, was born on Indian soil, from  

where it was exported to entire civilizations. In societies like

Japan, it exercised influenced for centuries. It unsettled most

South and South East Asian societies with its radically new

notions of what society should be like and of the relationship

between the sangha and state. In comparison with

Buddhism, the sway of modern science to impressive, but

less pervasive. We should also remember that Buddhism, in

contrast to science, was not propagated and imposed by

violence.

The actual self perception of modern science as a

recognizably distinct human activity does not go back more

than 200 years in Western society. The very term 'scientist'

[used an analogy to the word 'artist'] was first suggested by

William Whewell as late as 1833 at a meeting of the British

association for the advancement of science. It was only used

without distastes by its practitioners towards the end of the

first quarter of this century.

This is not to deny that the world's citizenry did suffer

greatly from the temptation of modern science. It did. Just as

did until recently from the promises of development. But

just as  one now routinely encounters the 'stink of

development', one is also compelled to concede that three

centuries of science have raised their own trail of disturbing

odors. Not surprisingly, therefore, one discovers that

whatever is being said in obituaries about development can

equally be said about modern science. 

Science and Development: A Congenital Relationship

What has been responsible for the gross influence of science
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over the imagination of men in our times? One major factor  

has been the intimate relationship between science and

development. They cannot be understood in isolation from

each other, as India's policy makers made clear 30 years ago:

The key to national prosperity, apart from the spirit of

people, lies, in the modern age, in the effective combination

of three factors, technology, raw materials and capital, of

which the first is perhaps the most important, since the

creation and adaptation of new scientific techniques can in

fact make up for a deficiency in national sources and reduce

the demands of capital.1 

Generally speaking development was merely modern

science's latest associates in the exercise of its political

hegemony. Earlier ,  sc ience had linked i tself  with

enlightenment and millennial claims, before going on to

associate itself with racism, sexism, imperialism and

colonialism, and then settling down with development, an

idea in which most of these earlier inheritances are encoded.

If one, in fact, reflects on the events of recent decades, one is

indeed reminded that development and science have run

through the period, tied together as intimately as a horse

and carriage. Development was desired by us non-Western

societies precisely because it was associated with science.

What obtained prior to development, either in the form of

pure nature or non-Western subsistence, did not have, we

were told, the rationality, slickness and efficiency of modern

science. People, societies, nature itself were backward

because of its absence. Planners labeled entire zones

'backward' simply because they lacked factories. [The factory
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has remained until today a concrete symbol of the new  

processes developed by science.] Backward was to be

substituted by development, an allegedly better way of

organizing man and nature based on the rich insights of

up-to-date science.

Science, intern, was desired because it made

development possible. If one developed its associated skills,

one could have unlimited development and riches. Science

and development both reinforced the need of each other,

each legitimized the other in a circular fashion popularly

rendered: 'I scratch your back, you scratch mine.'

If development had had no special relationship with

science, there would have been no need to displace

subsistence and the new standard of living that development

proposed. 

However, the relationship between modern science

and development was much more than merely intimate: it

was congenital. This congenital relationship can be traced

back to the industrial revolution when a relationship was

first established between science and industry. This should

not unduly surprise the reader. Some of the principle laws of

science arose originally out of industrial experience. For

instance, the second Law of Thermodynamics resulted from

effort to improve the working of the engine with a view to

advancing industry.

The Indian scientist, C.V. Seshadri, in a paper on

'Development and Thermodynamics', has provided some

original clues to the historical development of this

relationship between industry and science. Seshadri found
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the Second Law of Thermodynamics, on close scrutiny,  

ethnocentric. He charged that, due to its industrial origins,

the Second Law had consistently favored the definition of

energy in a way calculated to further allocation of resources

solely for big industry purposes [as opposed to craft]. In a

related paper co-authored with V. Balaji, Seshadri wrote: 

The law of entropy, backed by its authority, provides a

criterion of utilization of energy available from various

resources. This criterion, known as the concept of efficiency,

is a corollary to the law of entropy and came into existence

along with the law. The efficiency criterion stipulates that

the loss of available energy in a conversion becomes smaller

as temperature at which the conversion is effected is higher

above the ambient. Therefore, high temperatures are of high

value and so are resources such as petroleum, coal, etc.,

which can help achieve such temperatures. In this sense, the

law of entropy provides a guideline for the extraction of

resources and their utilization.2

Efficiency, perceived in such terms, came to be the leading

criterion for judging technologies and productive work. In

the light of modern science, more efficiency of this kind was

considered synonymous with more development. Yet, in

reality, the central concept of modern science is thus fused

with a particular kind of resource utilization. 

An economy based on this kind of science not only

provides itself with a self-serving criterion with which to

legitimize itself, it also assumes thereby that it has a

justification for taking over all resources hither to outside its

domain and untouched by modern science. Just as
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economics invented the idea of scarcity to further its  

domain, so science assumed the idea of thermodynamic

efficiency in order to dislodge competition. 

Base Against Nature and Handicraft

 As Seshadri pointed out, both nature and non-Western man

proved to be losers when the thermodynamic definition of

efficiency became the criterion for development. Both, by

d e f i n i t i o n ,  o v e r n i g h t  b e c a m e  u n d e v e l o p e d  o r

underdeveloped. A tropical monsoon, for example,

transporting millions of tonnes of water across the tropics

became by definition inefficient since it performed work at

ambient [and not high] temperatures.

S. N. Nagarajan agrees: 

This is not merely confined to the organic world. Even the

evaporation of water, which forms clouds and desalinizes, is

not done at 100o C. Life could not have emerged by a

process similar to what scientists use, at high temperatures.

Scientists are incompetent to construct higher organizations

at low temperatures. Tropical agricultural practices were

built upon such a kind of knowledge. The two different

kinds of approaches have different criteria of efficiency. So

the two have a different understanding of development.3

And he adds:

Nature's way is slow, peaceful, non-harmful, non-explosive,

non-destructive, both for others and for itself. Take for

example, the production of fibre by plants and animals,

compared to machines. The end result of plants and

machines processes may appear to be the same: fibre and

rayon. The machine also produces a large quantity in a short

³³³³³³³³³³³³³³³³³³ 000033334444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



time. But at what cost? The costs are borne by the weaker  

sections and by nature. The people who are chained to the

machine [workers] are also consumed by it. 

In fact, all  processes are work effected at ambient

temperatures are discounted in the suzerainty of modern

science, thus tribals, bamboo workers, honeybees and

silkworms all process the resources of the forest at ambient

temperatures, and hence without the polluting side-effects of

waste heat and affluent associated with big industrial

processes. However, in the eyes of development, it is only

the high energy input rayon and pulp units that really

process the forest resources and contribute to economic

growth and production.

Yet modern science still insists: 'The efficiency

criterion stipulates that the loss of available energy in a

conversion becomes smaller as the temperature at which the

conversion is effected is higher above the ambient.'. By this

means, it in fact destabilizes and exorcizes entire industries

and livelihoods. A final illustration from the various kinds of

sugar in India can drive home the point.

India produces different forms of sugar. The most

important of these are white sugar and gur. According to the

official opinion the processes used for the extraction and

production of white sugar are superior to those that lead to

gur. Not only is the extractive efficiency of the large mills

higher, the product [white sugar] stores well it can be

transported and hoarded, and otherwise abused for the

reasons of state. The attendant pollution wreaked by sugar

mills is acknowledged, but is considered a small price to pay
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for the benefits of progress.

Gur, on the other hand, is mostly manufactured in

open furnaces, using agricultural waste, timber or baggasse.

The extraction of sugar cane juice is not as high as in the big

industry process. The final product also does not keep well

beyond a certain period. However, no pollution results from

the production process; neither the earth nor its atmosphere

is damaged. And, of course, hoarding and speculation in gur

is less easy.

From a bare accounting of the two processes, it

would seem to be in the public interest for the state to

support the replacement of gur production with modern

sugar mills. Development is white sugar. And this is what

has occurred in countries like ours in the post-independence

period. Credit policy towards the farmers in the vicinity of

large sugar mills stipulates that if farmers take loans for

growing sugar cane  from government financial institutions,

they are duty bound to sell all their sugar cane only to large

refineries. They may not make gur out of it. Special officers

of government, designated Sugar Commissioners, actually

oversee such development. Indeed, this authoritarianism of

development has been upheld by the Supreme Court of

India. A farmer was ordered by a Sugar Commissioner to

deposit all his sugar cane to with a large sugar mill. He

refused he wanted to process it into gur instead. The matter

went up to the Supreme Court. The Court upheld the orders

of the Sugar Commissioner.

A different picture emerges, however, when a closer

investigation is made of the qualities of the two processes
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and their end products. We then discover how modern

science highlights certain qualities to the exclusion of others

and how the blind adaptation of its producers can lead us to

emphasize the wrong values. White sugar is dangerous to

health for a number of reasons long tested and proven. The

bodily processes involved in the metabolism of white sugar

end up destabilizing the health of the consumer. In addition,

the human body has no psychological requirement for white

sugar as such. It recognized that white sugar is, after all,

nothing but empty calories. Gur, on the other hand, is a

food. It contains not merely sugar, but iron and important

vitamins and minerals.

Thus, if the two sugars are compared in the round,

gur would make a positive contribution of human welfare

whereas white sugar would not. This, however, is not

apparent in any comparison of the mere production

processes that produce white sugar and gur, and in any case

the criterion of this comparison resides only in the

particular, and biased terrain of modern science's view of

efficient energy conversion. The technology for white sugar

production is simply assumed to be more efficient than the

technology used in the production of gur. Besides, whether

it is worth producing commodity that is harmful to human

health and also damages the environment [waste heat and

effluents] is not part of the efficiency debate.4 

Symbolic, nevertheless, of the new status sought for

modern science by Third World ruling elites was an

international conference on the Role of Science in the

Advancement of New States held in August 1960, in Israel.
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At that conference S. E. Imoke, Minister of Finance for

Eastern Nigeria, told his audience:

We do not ask for the moon nor are we anxious for a trip

there with you just yet. All we seek is your guidance,

assistance and cooperation in our efforts to gather the

treasures of our lands, so that we may rise above the

subsistence level to a life more abundant.5

Revamping Society

The drive to advance big industry in the West was paralleled

by an equally powerful project to recognize society along

scientific [i.e. efficient] lines. August Comte set out the

general design. His version of applying the principle of

rationality, empiricism and enlightenment to human society

in every detail has already had a pervasive influence of the

so-called advanced societies. 

A roughly similar Comtean vision received a fresh

lease of life with the political independence of Third World

nations. Here science [the archetypal instrument] was

entrusted with the turn-key role of promising undreamed of

standards of material well-being to the so-called poor of the

planet.

The most well-known specimen of the innocent

worldview was Jawaharlal Nehru, the first Prime Minister of

free India. No leader of the Third World was as enamored of

the glamour and promise associated with modern science as

Nehru. For him development and science were synonymous.

The original Comtean vision is starkly revealed in Nehru's

insistence in scientific temper as a sine qua non of material
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advancement. According to him [in his Discovery of India],

it was science and science alone that 'could solve the

problems of hunger and poverty, of insanitation and

illiteracy, of superstition and deadening custom and

tradition of vast resources running to waste, of a rich

country inhabited starving people.'

 This alarming naivety was passed on by him to the

country's leading bureaucrats. India adopted a science policy

resolution in March 1958, which read in part:

The dominating feature of the contemporary world is the

intense cultivation of science on a large scale, and its

application to meet a country's requirements. It is this which,

for the first time in man's history, has given to the common

man in countries advanced in science, a standard of living in

social and cultural amenities, which were once confined to a

very small privileged minority of the population. Science

has led to the growth and diffusion of culture to an extent

never possible before. It has not only radically altered man's

material environment, but,  what is  of  stil l  deeper

significance, it has provided new tools of through and has

extended man's mental horizon. It has this even influenced

the basic values of life, and given to civilization a new

vitality and a new dynamism.

Science and technology can make up for deficiencies in raw

materials by providing substitutes or, indeed, by providing

skills which can be exported in return for raw materials. In

industrializing a country, a heavy price has to be paid in

importing science and technology in the form of plant and

machinery, highly paid personnel and technical consultants.
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An early and large development of science and technology

in the country could therefore greatly reduce the drain in

capital during the early and critical state of industrialization.

Science has developed at an ever-increasing pace

since the beginning of the century so that the gap between

the advanced and backward countries has widened more

and more. It is only by adopting the most vigorous measures

and by putting forward our utmost efforts into the

development of science that we can bridge the gap. It is an

inherent obligation of a good country like India, with its

tradition for scholarship and original thinking an its great

cultural heritage, to participate fully in the march of science,

which is probably mankind's greatest enterprise today.6

Likewise, the authors of the country's First Five Year Plan

noted: 'In the planned economy of a country, science much

necessarily play a specially important role…Planning in

science in action, and the scientific method means planning.'

These great 'self-evident truths', however, did not

seem so obvious to many ordinary people in the Third

World, particularly tribals, peasants and others not yet

converted to the Western paradigm. In fact, if the benefits of

modern science were not immediately obvious to them,

neither did development seem to symbolize a better way of

doing routine tasks. On the contrary, development seemed

more of a con-game to ordinary folk. To these perspective

observers, it actually demanded greater sacrifices, more

work, and more boring work, in return for a less secure

livelihood. It required the surrender of subsistence [and its

related economy] in exchange for the dependence and
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insecurity of wage slavery.

Left to its own, development would have made little

headway across the globe. That it did eventually get moving

was due purely to the coercive power of the new

nation-states which now assumed, in addition to the earlier

controlling function, a conducting function as well. Every

nation-state stepped in voluntarily to force development,

often with the assistance of police and magistrates. If their

citizens were so ignorant that they were unable on their own

to recognize the 'benefits of development', the new states

would have no option but to 'force them to be free'.

Development became coercion: forced relocation to

ujamaa villages, compulsory co-operative, and tying people

up in new forms of organization 'for their own good'. Said

Abel Alier, Sudan's Southern Regional President, during an

Assembly discussion of the controversial Jonglei Canal: 'If

we have to drive our people to paradise with sticks, we will

do so for their good and the good of those who come after

us.'7 The modern state does not understand, much less

accept, the right of people not to be developed.

We must recognize the state's commitment to

development stemmed for its equal commitment to modern

science. Science was an ideal choice because it claimed to be

able to remake reality. It redefined and invented concepts

and laws,  and thereby remade real i ty  as  well .  It

manufactured new theories about how nature worked, or

more important, should work.

Therefore, when the state in the non-Western world

assumed the role of developer, desirous of creating a new
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society and economy, with an entirely new set of temples

and all, science naturally became the most attractive and

crucial instrument for the purpose. It was Nehru, after all,

who called mammoth development projects the 'temples of

today'.

Neither people nor nature have been spares as

victims of a science-fuelled developmentalism driven on by

the state. Today, the remaking of nature has become a major

preoccupation of officialized ecology. A classic illustration

comes from the approach of scientists to what is called forest

development. Foresters are unable to recreate natural

forests. But that does not bother them. Instead they redefine

forests as plantation, and carry out monocultures under the

label of scientific forestry. Nature is thus replaced with a

substandard substitute. In reality, the afforestation

engineered by modern science becomes the deforestation of

nature.

The state claims  its rights to 'develop' people and

nature on the basis of a vision of progress set out in

blueprints supplied by modern science, itself a cultural

product of the West. The people have no role other than as

spectators or cogs in this 'great adventure'. In exchange,

they, or some of them at least, are privileged to consume the

technological wonders that result from the heady union of

development and science. In the eyes of a patronizing state,

this is adequate compensation for a surrender of their

natural rights. As for those who cannot or will not

participate, they must lose their rights. They can be

displaced from the resource arena, their resources being
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transferred instead to big industry.

A Totalitarian Edge

The democratic idea remains the one potential element

available to counter these twin oppressions of modernity.

For democracies are based on the principle of fundamental

human rights. Let us turn to how this potential for this

totalitarianism of modernity was, however, effectively

undermined.

We have probed the congenital links between

modern science and development, and the implied bias in

science against both nature and handicraft production. We

have also discussed how the new nation-states, heavily

committed to development, found in this science an

attractive instrument for their project of remaking their

people in the image of what they believed was an advanced

form of man.

Both these features of the modern science/modern state

relationship indirectly undermined the natural rights of

man. In the first instance, science dismissed all existing

processes in nature and traditional technics as inferior or of

marginal value, thus enabling big industry [capitalist or

statist] to substitute the blueprints supplied by science. Yet

in human history, at least up until the scientific and

industrial revolutions, the technical knowledge necessary for

survival had mostly remained non-centralized and radically

dispersed. Literally millions of arts and technologies existed

- all using a vast variety of accumulated knowledge and

productive of huge quantum of goods, cultural ideas and

symbols stemming from the rich diversity of human
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experience, and based principally on exploiting processes at

ambient temperatures. In many ways, this technical

diversity of the human species more or less paralleled the

genetic diversity of nature itself.

In the second instance, the very conception of what

constituted human normality was itself redefined. People

lost the right to claim that they could function as competent

human beings unless they underwent the indoctrination

required by modernity. It was a priori assumed that they

were deficient as human beings and had to be remade. As

the scientific policy resolution quoted earlier noted: 'India's

enormous resources of manpower can only become an asset

in the modern world when trained or educated'. If in the

process they emerged as pale caricatures of human beings in

more powerful cultures, this was nothing to worry about.

Science and its experts would decide how human beings

would be brought up, trained, and entertained, and what

they should consume.

This is not too difficult for modern science to achieve

primarily because it claims to be associated not only with

greater efficiency but also to have greater explanatory

power. What is more, it claims its explanatory power to

superior to anything ever achieved before in the human past,

because it alone is impartial and therefore objective.

Objectivity was also easy to associate with equality and

democracy, since neutrality was beneficial to all. [The biases

of monarchial forms administration, for instance, were

notorious.] Modern science therefore seemed ideally suited

for modern democracies.

³³³³³³³³³³³³³³³³³³ 000044444444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



By implication, everything 'non-scientific' was devalued as

subjective and arbitrary, of marginal value, and could hardly

be made the foundation of public policy.

The so-called scientific revolution of the 17th century

constituted a watershed in thinking about thinking. The

revolution was successful in insinuating a general consensus

that, for the first time in human history, human beings and

succeeded in unraveling a method of gaining knowledge as

certain as the knowledge that earlier had only been available

via revealed scripture. This technique of knowledge

acquisition was so reliable that the knowledge acquired

thereby was for all practical purposes non-negotiable. It was

this claim which would soon conflict with the natural rights

of man.

The indisputable knowledge that science presumed to offer

was kept outside the arena of politics: in no way was it the

consequence of bargaining or choice. In fact, one was no

longer at liberty to choose scientific knowledge as an option

from among other systems of knowledge. Scientific

knowledge was a given. No one was any longer free [and

often encouraged] to reject its statements of religion or art.

The individual who refused to accept the basic scientific

worldview risked being labeled not merely ignorant, but

obscurantist, deviant or irrational.

Two important points here. First, fallible beings, equipped

with an equal fallible instrumentality, reason, were now

staking a claim to an infallible method of generating and

certifying knowledge. Second, rationality itself was being

reduced to nothing more than narrow and biased rationality
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which has precious little to do with how the human mind

actually thinks, although much to do with how some people

think the mind ought to think.

We have to acknowledge that, in its drive for power, modern

Western science could hardly afford to diffident about the

nature of its claims. It was compelled by its own premises to

concentrate and arbitrate all epistemes, and to pretend to do

so impersonally. As the need for certification increased, so

did modern science become less democratic and access to

knowledge itself turned into a matter of privilege and

special training. The layman was now seen as an empty

receptacle to be filled up with the contents of science. He

was to forgo his own knowledge and knowledge-rights. 

Another curious paradox here. Scientific reason operated

with a logic that was allegedly independent of personal

factors or whims. It aimed at the formulation of laws

existing independently of persons. Yet it certifiers were

persons, often persons who had a vested interest in the

power of science, and who were dependent on it for their

livelihood. Fallible individuals this exploited the prestige

associated withier discipline to gain a share of political

power. The ballot was surreptitiously replaced, increasingly

by the new scientific priesthood indoctrinated by its shared

assumptions.

This, of course, was diametrically opposed to democratic

functioning where rights are unique and universal and

belong to individuals primarily because they are members of

the species. Such rights include the right to claim true

knowledge and the right to reject impersonal knowledge. A
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right which, in other words, includes the power to certify  

knowledge. Under the new tyranny of modern science, such

rights were first assaulted, then extinguished, and ordinary

people were no longer considered as being capable by the

fruit of their own activity of providing or obtaining true and

certain knowledge of the world. This political right was

taken away from all people falling within the ambit of

science's dictatorship. In fact, for the ruling classes which felt

that human rights had been too early democratized, or

unnecessarily so, science now provided an instrument by

which they could take back with one hand what they earlier

been compelled to give away with the other.

Thus planning, science and technology - the technocracy -

now became the principle means for usurping the people's

rights to the domasins of knowledge and production, for

dismissing the people's right to create knowledge, and

diminishing their right to intervene in matters of public

interest or affecting their own subsistence and survival.

The non-negotiability of modern science, the much vaunted

objectivity of scientific knowledge, the seeming neutrality of

its information, all these seemed positive features to most

reasonable and educated men of different religions, values

and nations. Rationality, the scientific temper and modern

education seemed indisputable and necessary assets of

human life.

However, while science itself advanced its knowledge by

dissent, by the clash of hypotheses, it summarily dismissed

dissent from outside the scientific imperium regarding

either its content or its methods and mode of rationality. The
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non-negotiability of scientific assumptions, methods and 

knowledge became a powerful myth elaborately constructed

over several centuries, fed by a feigned ignorance among its

propagandists concerning how it had actually negotiated its

rise and apparently unassailable position.

Scientific knowledge - seen as above emotion, caste,

community, language, religion, and transitional - became the

preferred and primary instrument for transformation not

only above the interest of all, but more importantly,

enforceable on all. Never, in fact, was there so much

agreement among the intellectuals of so many nations,

whether liberals, communists, reactionaries, Gandhians,

conservatives, or even revolutionaries: all succumbed to the

totalitarian temptation of science.

What we have said concerning the power relationship of

modern science with other epistemologies is also true of

what came to obtain between it and technics. Development

based on it came to constitute a dynamic [actively

colonizing] power, committed to a compromising the

survival possibilities and niches of larger and larger masses

of people.  By and large, it found the people's knowledge

competitive and therefore offensive. And since it maintained

a contemptuous attitude towards folk science, it also treated

people's rights to use resources in their own way with scant

respect.

Most important of all, the modern state's interest in such

development itself owed much to the latter's constant search

for ways and means to compromise, erode, and oftentimes

severely diminish, personal autonomy, and the creativity
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and political freedom that went with it. In a democracy,  

people can govern themselves, but they can hardly do so if

their governments are seriously attempting at the same time

to see whether they can successfully managed and changed.

  Once the ordinary people's epistemologic rights were

devalued, the state could proceed to use allegedly scientific

criteria to supplant such rights with officially sponsored and

defined perceptions and needs.

    Science's propaganda, that it alone provided a valid

description of nature, was turned into a stick with which to

beat trans-scientific, or folk-scientific, descriptions of nature.

The various 'people's science movements' in India took this

job quite seriously, by functioning as an unofficial

establishment, gallantly attempting to replace the science of

the village sorcerer or tantrik with the barbarism of modern

science's electric shock treatment or frontal lobotomies.

    This expansion of the domain of scientific epistemology

involved the most sustained deprivation of others'

epistemologic rights. State policy being committed to this

one epistemology exclusively, abused or ignored others. In

medicine, to take just one example, the bias exercised against

Indian systems of healing in favour of imported allopathy

needs little documentation.

All imperium are intolerant and breed violence. The

arrogance of science concerning its epistemology led it

actively to replace alternatives with its own, superimposing

on nature new and artificial processes. Naturally, the

exercise provoked endless and endemic violence and

suffering as the perceptions of modern science sat clumsily
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and inappropriately on natural systems. Thus, Justas the  

Europeans eliminated millions of indigenous Indians from

North and South America and other indigenous populations

elsewhere to make place for their own kind, and Just as their

medicine uprooted other medicine, and their seeds

displaced other seed, so their knowledge project called

modern science attempted to ridicule and wipe out all other

ways of seeing and doing and having.

  Knowledge is power, but power is also knowledge. Power

decides what is knowledge and what is not knowledge. Thus

modern science actually attempted to suppress even

non-competitive, but different ways of interacting with man,

nature and the cosmos. It warred to empty the planet of

divergent streams of episteme in order to assert the

unrivalled hegemony of its own batch of rules and set of

perceptions, the latter being clearly linked with the

aggressive thrusts of Western culture.

  It is an illusion to think that modern science expanded

possibilities for real knowledge. In actual fact, it made

knowledge scarce. It over-extended certain frontiers,

eliminated or blocked others. Thus it actually narrowed the

possibilities for enriching knowledge available to human

experience. It did appear to generate a phenomenonal

information explosion. But information is information, not

knowledge. The most that can be said of information is that

it is but knowledge degraded distorted form. Science should

have been critically understood not as an instrument for

expanding knowledge, but for colonizing and controlling the

direction of  knowledge,  and consequently human
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behaviour, within a straight and narrow path conducive to

the design of the project.

    Is, then, the defeat total? No. The planet has not

succumbed to appropriation by modern science everywhere.

Indeed the outward symbols of science - agribusiness food,

nuclear reactors, gigantic dams - are facing rebellion across

the globe. And if those who have tasted the empty fruits of

modern science are disillusioned with them, others have

refused to taste them at all. Millions of farmers for instance,

reject the modern rice strains manufactured by cereal

research centres controlled by agribusiness. Citizens across

the planet are rejecting modern allopathic medicine to

varying degrees. Millions of ordinary people reject the idea

of living by the distorting [and distorted] values associated

with modern science.

   In a country like India, 40 years of state sponsorship of

science and all its works have been unable to bolster its

failing reputation. In 1976, the late Prime Minister Mrs

Indira Gandhi made the propagation of scientific temper one

of the fundamental duties of Indian citizens, and amended

the Constitution accordingly. Despite this there is an even

greater sense of crisis  among the Indian scientific

community, which finds itself every decade more and more

out of tune with Indian society's principal preoccupations.

   This sense of failure has irreversibly crippled much of the

thrust to push India into the strait-jacket prepared for it by

the project of modern science. The people in non-Western

societies do not merely not co-operate with the principal

designs, they indicate they do not care a fig for the West and
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its creations.

       In many areas, the non-cooperation has become

aggressive. People, groups, villages have openly rejected

modernizing development and stubbornly insisted on

maintaining their ways of life, their ambient interactions

with nature, and the arts of subsistence. The revolt against

development is bound to be at another level a revolt against

modern science and the violence it symbolizes. This was

Mahatma Gandhi's view. It will eventually become the view

of those interested in protecting the natural rights of man

and nature everywhere.
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"Seeking New Laws of Nature"
Richard Feynman

What I want to talk about in this lecture is not,

strictly speaking, the character of physical law. One might

imagine at least that one is talking about nature when one is

talking about the character of physical law; but I do not want

to talk about nature, but rather about how we stand relative

to nature now. I want to tell you . . . what there is to guess,

and how one goes about guessing. Someone suggested that

it would be ideal if, as I went along, I would slowly explain

how to guess a law, and then end by creating a new law for

you. I do not know whether I shall be able to do that. . . .

In general we look for a new law by the following

process .  First  we guess  i t .  Then we compute the

consequences of the guess to see what would be implied if

this law that we guessed is right. Then we compare the

result of the computation to nature with experiment or

experience, compare it directly with observation, to see if it

works. If it disagrees with experiment it is wrong. In that

simple statement is the key to science. It does not make any

difference how beautiful your guess is. It does not make any  

difference how smart you are, who made the guess, or what

his name is- if it disagrees with experiment it is wrong. That

is all there is to it. It is true that one has to check a little to

make sure that it is wrong, because whoever did the

experiment may have reported incorrectly, or there may
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have been some feature in the experiment that was not 

noticed, some dirt or something; or the man who computed

the consequences, even though it may have been the one

who made the guesses, could have made some mistake in

the analysis. These are obvious remarks, so when I say if it

disagrees with experiment it is wrong, I mean after the

experiment has been checked, the calculations have been

checked, and the thing has been rubbed back and forth a few

times to make sure that the consequences are logical

consequences from the guess, and that in fact it disagrees

with a very carefully checked experiment.

This will give you a some what wrong impression of

science. It suggests that we keep on guessing possibilities

and comparing them with experiment, and this is to put

experiment  into  a  ra ther  weak posi t ion.  In  fact

experimenters have a certain individual character. They like

to do experiments even if nobody has guessed yet and they

very often do their experiments in a region in which people

know the theorist has not made any guesses. For instance,

we may know a great many laws, but do not know whether

they really work at high energy, because it is just a good

guess that they work at high energy. Experimenters have

tried experiments at higher energy, and in fact every once in

a while experiment produces trouble; that is, it produces a 

discovery that one of the things we thought right is wrong.  

In this way experiment can produce unexpected results, and

that starts us guessing again. One instance of an unexpected

result is the M meson and its neutrino, which was not

guessed by anybody at all before it was discovered, and

even today nobody yet has any method of guessing by

which this would be a natural result. 

You can see, of course, that with this method we can

attempt to disprove any definite theory. If we have a definite
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theory, a real guess, from which we can conveniently  

compute - consequences 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 it took several hundred years before the

slight error 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.

However. it is rather remarkable how we can have some

ideas which will last so long. 

One of the ways of stopping science would be only

to do experiments in the region where you know the law.

But experimenters search most diligently, and with the

greatest effort, in exactly those places where it seems most

likely that we can prove our theories wrong. In other words

we are trying to prove ourselves wrong as quickly as

possible, because only in the way can we find progress. For

example, today among ordinary low energy phenomena we

do not know where to look for trouble, we think everything

is all right, and so there is no particular big programme
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lo o k i n g  f o r  t r o ub l e  i n  n u c le a r  r e a ct i on s ,  o r  in

super-conductivity. In these lectures I am concentrating on

discovering fundamental laws. The whole range of physics,

which is interesting, includes also an understanding at

another level of these phenomena like super-conductivity

and nuclear reactions, in terms of the fundamental laws. But

I am talking now about discovering trouble, something

wrong with fundamental laws, and since among low energy

phenomena nobody knows where to look,  a ll  the

experiments today in this field of finding out a new law, are

of high energy.

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 ³³³³³³ 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! Also if the process of computing the

consequences is indefinite, then with a little skill any

experimental results can be made to look like the expected

consequences. You are probably familiar with that in other

fields. "A" hates his mother. The reason is, of course, because

she did not caress him or love him enough when he was a

child. But if you investigate you find out that as a matter of

fact she did love him very much, and everything was all  

right. Well then, it was because she was over-indulgent

when he was a child! By having a vague theory it is possible

to get either result. The cure for this one is the following. If it

were possible to state exactly, ahead of time, how much love

is not enough, and how much love is over-indulgent, then

there would be a perfectly legitimate theory against which
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you could make tests. It is usually saidwhen this is pointed

out, "When you are dealing with psychological matters

things can't be defined so precisely." Yes, but then you

cannot claim to know anything about it.

You will be horrified to hear that we have examples

in physics of exactly the same kind. We have these

approximate symmetries, which work something like this.

You have an approximate symmetry, so you calculate a set

of consequences supposing it to be perfect.When compared

with experiment, it does not agree. Of course ³³³³³³³³³³³³³³³³³³³ the

symmetry you are supposed to expect is approximate, so if

the agreement is pretty good you say, "Nice!," while if the  

agreement is very poor you say, "Well,  this particular thing

must be especially sensitive to the failure of the symmetry."

Now you may laugh, but we have to make progress in that

way. When a subject is first new, and these particles are new

to us, this jockeying around, this "feeling" way of guessing at

the results, is the beginning of any science. The same thing is

true of the symmetry proposition in physics as is true of

psychology, so do not laugh too hard. It is necessary in the

beginning to be very careful. It is easy to fall into the deep

end by this kind of vague theory. It is hard, to prove it

wrong, and it takes a certain skill and experience not to walk

off the plank in the game. . . .

Because I am a theoretical physicist, and more

delighted with this end of the problem, I want now to

concentrate on how to make the guesses.

As I said before, it is not of any importance where

the guess comes from; it is only important that it should

agree with experiment, and that it should be as definite as

possible. "Then," you say, "that is very simple. You set up a

machine, a great computing machine, which has a random

wheel in it that makes a succession of guesses, and each time
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it guesses a hypothesis about how nature should work it

computes immediately the consequences, and makes a

comparison with a list of experimental results it has at the

other end." In other words, guessing is a dumb man's job.

Actually it is quite the opposite, and I will try to explain

why.

The first problem is how to start. You say, "Well I'd

start off with all the known principles." But all the principles  

that are known are inconsistent with each other, so

something has to be removed. We get a lot of letters from

people insisting that we ought to make holes in our guesses.

You see, you make a hole, to make room for a new guess.

Somebody says, "You know, you people always say that

space is continuous. How do you know when you get to a

small enough dimension that there really are enough points

in between, that it isn't just a lot of dots separated by little

distances?" Or they say, "You know those quantum mecha-

nical amplitudes you told me about, they're so complicated

and absurd, what makes you think those are right? May be

they aren't right." Such remarks are obvious and are

perfectly clear to anybody who is working on this problem.

It does not do any good to point this out. The problem is not

only what might be wrong but what, precisely, might be

substituted in place of it. In the case of the continuous space,

suppose the precise proposition is that space really consists

of a series of dots, and that the space between them does not

mean anything, and that the dots are in a cubic array. Then

we can prove immediately that this is wrong. It does not

work. The problem is not just to say something might be

wrong, but to replace it by something ³³³³³³³³³  and that is not so

easy. As soon as any really definite idea is substituted it

becomes almost immediately apparent that it does not work.

The second difficulty is that there is an infinite
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number of possibilities of these simple types. It is something

like this. You are sitting working very hard, you have

worked for a long time trying to open a safe. Then some Joe  

comes along who knows nothing about what you are doing,  

except that you are trying to open the safe. He says "Why

don't you try the combination 10:20:30?" Maybe you know

already that the middle number is 32, not 20. Maybe you

know as a matter of fact that it is a five-digit combination. . .

. So please do not send me any letters trying to tell me how

the thing is going to work. I read them ³³³³³³³³³³³³³   I always read 

them to make sure that I have not already thought of what is

suggested ³³³³³³³³³  but it takes too long to answer them, because

they are usually in the class "try 10:20:30." As usual, nature's

imagination far surpasses our own, as we have seen from the

other theories which are subtle and deep. To get such a

subtle and deep guess is not so easy. One must be really

clever to guess, and it is not possible to do it blindly by

machine.

I want to discuss now the art of guessing nature's

laws. It is an art. How is it done? One way you might

suggest is to look at history to see how the other guys did it.

So we look at history.

We must start with Newton. He had a situation

where he had incomplete knowledge, and he was able to

guess the laws by putting together ideas which were all

relatively close to experiment; there was not a great distance

between the observations and the tests. That was the first

way, but today it does not work so well.

The next guy who did something great was Maxwell,

who obtained the laws of electricity and magnetism. What

he did was this. He put together all the laws of electricity,

due to Faraday and other people who came before him, and

he  looked at them and realized that they were  
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mathematically inconsistent. In order to straighten it out he

had to add one term to an equation. He did this by inventing

for himself a model of idler wheels and gears and so on in

space. He found what the new law was ³³³³³³³³  but nobody paid

much attention because they did not believe in the idler

wheels. We do not believe in the idler wheels today, but the

equations that he obtained were correct. So the logic may be

wrong but the answer is right. 

In the case of relativity the discovery was completely

different. There was an accumulation of paradoxes; the

known laws gave inconsistent results. This was a new kind

of thinking, a thinking in terms of discussing the possible

symmetries of laws. It was especially difficult, because for

the first time it was realized how long something like

Newton's laws could seem right, and still ultimately be

wrong. Also it was difficult to accept that ordinary ideas of

time and space, which seemed so instinctive, could be

wrong.

Quantum mechanics was discovered in two

independent ways ³³³³³³³³³³³³  which is a lesson. There again, and

even more so, an enormous number of paradoxes were

discovered experimentally, things that absolutely could not

be explained in any way by what was known. It was not that

the knowledge was incomplete, but that the knowledge was

too complete. Your prediction was that this should

happen ³³³³³³³³³  it did not. The two different routes were one by

Schrodinger, who guessed the equation, the other by

Heisenberg, who argued that you must analyze what is

measurable. These  two different philosophical methods led  

to the same discovery in the end.

More recently, the discovery of the laws of the weak

decay I spoke of, when a neutron disintegrates into a proton,

an electron and an anti-neutrino ³³³³³³³³³³³³³³³³  which are still only
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partly known ³³³³³³³³³  add up to a somewhat different situation.

This time it was a case of incomplete knowledge, and only

the equation was guessed. The special difficulty this time

was that the experiments were all wrong. How can you

guess the  right answer if, when you calculate the result, it

disagrees with experiment? You need courage to say the

experiments must be wrong. I will explain where that

courage comes from later. 

Today we have no paradoxes ³³³³³ maybe. We have this

infinity that comes in when we put all the laws together, but

the people sweeping the dirt under the rug are so clever that

one sometimes thinks this is not a serious paradox. Again,

the fact that we have found all these particles does not tell us

anything except that our knowledge is incomplete. I am sure

that history does not repeat itself in physics, as you can tell

from looking at the examples I have given. The reason is

this. Any schemes ³³³³³³³³³³  such as "think of symmetry laws," or

"put the information in mathematical form", or "guess

equations" ³³³³³³  are known to everybody now, and they are all

tried all the time. When you are struck, the answer cannot be

one of these, because you will have tried these right away.

There must be another way next time. Each time we get into

this log-jam of too much trouble, too many problems, it is

because the methods that we are using are  just like the ones

we have used before. The next scheme, the  new discovery,   

is going to be made in a completely different way. So history

does not help us much. . . .

It is not unscientific to make a guess, although many

people who are not in science think it is. Some years ago I

had a conversation with a layman about flying saucers ³³³³³³³³³³  
because I am scientific I know all about flying saucers! I said

"I don't think there are flying saucers." So my antagonist

said, "Is it impossible that there are flying saucers? Can you
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prove that there are flying saucers? Can you prove that it's  

impossible?" "No," I said, "I can't prove it's impossible. It's

just very unlikely." At that he said, "You are very

unscientific. If you can't prove it impossible then how can

you say that it's unlikely?" But that is the way that is

scientific. It is scientific only to say what is more likely and

what is less likely, and not to be proving all the time the

possible and impossible. To define what I mean, I might

have said to him, "Listen, I mean that from my knowledge of

the world that I see around me, I think, that it is much more

likely that the reports of flying saucers are the results of the

known irrational characteristics of terrestrial intelligence

than of the unknown rational efforts of extraterrestrial

intelligence." It is just more likely, that is all. It is a good

guess. And we always try to guess the most likely

explanation, keeping in the back of the mind the fact that if it

does not work we must discuss the other possibilities. . . .

That reminds me of another point,  that the

philosophy or ideas around a theory may change

enormously when there are very tiny changes in the theory.

For instance, Newton's ideas about space and time agreed  

with experiment very well, but in order to get the correct

motion of the orbit of Mercury, which was a tiny, tiny

difference, the difference in the character of the theory

needed was enormous. The reason is that Newton's laws

were so simple and so perfect, and they produced definite

results. In order to get something that would produce a

slightly different result it had to be completely different. In

stating a new law you cannot make imperfections on a

perfect thing; you have to have another perfect thing. So the 

difference in philosophical ideas between Newton's and

Einstein's theories of gravitation are enormous.

What are these philosophies? They are really tricky
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ways to compute consequences quickly. A philosophy,

which is sometimes called an understanding of the law, is

simply a way that a person hold the laws in his mind in

order to guess quickly at consequences. Some people have

said, and it is true in cases "like Maxwell's equations, "Never

mind the philosophy, never mind anything of this kind, just

guess the equations. The problem is only to compute the

answers so that they agree with experiment, and it is not

necessary to have a philosophy, or argument, or words,

about the equation." That is good in the sense that if you

only guess the equation you are not prejudicing yourself,

and you will guess better. On the other hand, maybe the

philosophy helps you to guess. It is very hard to say.

For those people who insist that the only thing that is

important is that the theory agrees with experiment, I would

like to imagine a discussion between a Mayan astronomer

and his student. The Mayans were able to calculate with 

great precision predictions, for example, for eclipses and for

the position of the moon in the sky, the position of Venus,

etc. It was all done by arithmetic. They counted a certain

number and subtracted some numbers, and so on. There was

no discussion of what the moon was. There was no

discussion even of the idea that it went around. They just

calculated the time when there would be an eclipse, or when

the moon would rise at the full, and so on. Suppose that a

young man went to the astronomer and said, "I have an idea 

May be those things are going around, and there are balls of

something like rocks out there, and we could calculate how

they move in a completely different way from just

calculating what time they appear in the sky." "Yes," says the

astronomer, "and how accurately can you predict eclipses?"

He says, "I haven't developed the thing very far yet." Then

says the astronomer, "Well, we can calculate eclipses more
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accurately than you can with your model, so you must not

pay any attention to your idea because obviously the

mathematical scheme is better." There is a very strong

tendency, when someone comes up with an idea and says,

"Let's suppose that the world is this way," for people to say

to him, "What would you get for the answer to such and

such a problem?" And he says, "I haven't developed it far

enough." And they say, "Well, we have already developed it

much further, and we can get the answers very accurately."

So it  is  a problem whether or not to worry about

philosophies behind ideas.

Another way of working, of course, is to guess new

principles. In Einstein's theory of gravitation he guessed, on  

top of al l  the other  principles,  the principle that

corresponded to the idea that the forces are always

proportional to the masses. He guessed the principle that if

you are in an accelerating car you cannot distinguish that

from being in a gravitational field, and by adding that

principle to all the other principles, he was able to deduce

the correct laws of gravitation.

 That outlines a number of possible ways of

guessing. I would now like to come to some other points

about the final result. First of all, when we are all finished,

and we have a mathematical theory by which we can

compute consequences, what can we do? It really is an

amazing thing. In order to figure out what an atom is going

to do in a given situation we make up rules with marks on

paper, carry them into a machine which has switches that

open and close in some complicated way, and the result will

tell us what the atom is going to do! If the way that these

switches open and close were some kind of model of the

atom, if we thought that the atom had switches in it, then I

would say that I understood more or less what is going on. I

³³³³³³³³³³³³³³³³³³ 000066664444 ZZZZssssxxxxZZZZzzzzgggg]]]]....hhhh++++‚‚‚‚bbbb::::6666ÚÚÚÚøøøø~~~~ ³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³ e ³³³³³³³³³³³³³³³³³³



find it quite amazing that it is possible to predict what will

happen by mathematics, which is simply following rules

which really have nothing to do with what is going on in the

original thing. The closing and opening of switches in a

computer is quite different from what is happening in

nature.

On e  o f  t h e  m o s t  i m p o r t a n t  t h i n g  i n  th i s

"guess-compute consequences ³³³³³³  compare with experiment"  

business is to know when you are right. It is possible to  

know when you are right way ahead of checking all the

consequences. You can recognize truth by its beauty and

simplicity. It is always easy when you have made a guess,

and done two or three little calculations to make sure that it

is not obviously wrong, to know that it is right ³³³³³³³³  at least if

you have any experience ³³³³³  because usually what happens is

that more comes out than goes in. Your guess is, in fact, that

something is very simple. If you cannot "see immediately

that it is wrong, and it is simpler than it was before, then it is 

right. The inexperienced, and crackpots, and people like

that, make guesses that are simple, but you can immediately

see that they are wrong, so that does not count. Others, the

inexperienced students, make guesses that are very

complicated, and it sort of looks as if it is all right, but I

know it is not true because the truth always turns out to be

simpler than you thought. What we need is imagination, but

imagination in a terrible straitjacket. We have to find a new

view of the world that has to agree with everything that is

known, but disagree in its predictions somewhere, otherwise

it is not interesting. And in that disagreement it must agree

with nature. If you can find any other view of the world

which agrees over the entire range where things have

already been observed, but disagrees somewhere else, you

have made a great discovery. It is very nearly impossible,
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but not quite to find any theory which agrees with

experiments over the entire range in which all theories have

been checked, and yet gives different consequences in some

other range, even a theory whose different consequences do  

not turn out to agree with nature. A new idea is extremely 

difficult to think of. It takes a fantastic imagination.

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 colleagues say that this fundamental

aspect of our science will go on; but I think there will

certainly 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. It seems to me that -what can happen

in the future is either that all the laws become known ³³³³³³³ that

is, if you had enough laws you could compute consequences

and they would always agree with experiment, which would

be the end of the line ³³³³³  or it may happen that the experime-

nts get harder and harder to make, more and more

expensive, so you get 99.9 per cent of the phenomena, but

there is always some phenomenon which has just been

discovered, which is very hard to measure, and which

disagrees; and as soon as you have the explanation of that

one there is always another one, and it gets slower and

slower and more and more uninteresting. That is another

way it may end. But I think it has to end in one way or

another.

We are very lucky to live in an age in which we are

still making discoveries. It is like the discovery of

America ³³³³³³³³  you only discover it once. The age in which we

live is the age in which we are discovering the fundamental
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laws of nature, and that day will never come again. It is very  

exciting, it is marvellous, but this excitement will have to go.

Of course in the future there will be other interests. There

will be the interest of the connection of one level of

phenomena to another ³³³³³³³³³ phenomena in biology and so on,

or, if you are talking about exploration, exploring other

planets, but there will not still be the same things that we are

doing now.

Another thing that will happen is that ultimately, if it

turns out that all is known, or it gets very dull, the vigorous

philosophy and the careful attention to all these things that I 

have been talking about will gradually disappear. The

philosophers who are always on the outside making stupid

remarks will be able to close in, because we cannot push

them away by saying, "If you were right we would be able to

guess all the rest of the laws," because when the laws are all

there they will have an explanation for them. For instance,

there are always explanations about why the world is

three-dimensional. Well, there is only one world, and it is

hard to tell if that explanation is right or not, so that if

everything were known there would be some explanation

about why those were the right laws. But that explanation

would be in a frame that we cannot criticize by arguing that

type of reasoning will not permit us to go further. There will

be a degeneration of ideas, just like the degeneration that

great explorers feel is occurring when tourists begin moving

in on a territory.

In this age people are experiencing a delight, the

tremendous delight that you get when you guess how

nature will work in a new situation never seen before. From    

experiments and information in a certain range you can

guess what is going to happen in a region where no one has

ever explored before. It is a little different from regular
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exploration in that there are enough clues on the land

discovered to guess what the land that has not been

discovered is going to look like. These guesses, incidentally,

are often very different from what you have already seen ³³³³³³³  
they take a lot of thought.

What is it about nature that lets this happen, that it is

possible to guess from one part what the rest is going to do? 

That is an unscientific question: I do not know how to

answer it, and therefore I am going to give an unscientific

answer. I think it is because nature has a simplicity and 

therefore a great beauty.1

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

1. Richard Feynmer, ''Seeking NewLaws of Nature'' in The  character of 

Physical Law
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