
rtrt 

~~~~1~U1~1unu~1~~ufi 
q q 

I ~ ~ ~ 

U~~n~~U~U~AU~~~~~1~~ 
cu 

10), nll.Jthvnu • < R'l1l.Jo'mru t uml.J) 

l.!l. Vi!),thvnu ( R'l1l.Jn'tlJu 1 u Vi!J! R'l1l.JL ,:;u) 

'"· ~irfrum.hvnu ( R'l1l.Jn'tlJut uPimL~:: .... 1~n) • 
(£', 'fl~n~n'l1VI1..hvnu ( f'l'l1l.Jntl2TU'l1VI::~11nU) • 

tu .... "'lu1~ml.J'flVIfif'l1~~nf'Uuu,.h::l.J'l~~ .... vl 'Yi1::fi11l.ltl!Jn (th::~vtfi u~j;JL~n) 

'tlfl1J1Uf'l'l1l.J'VIl.J1U'11tl~'fllnln'l1VIU1Vl1U~1 I!! • 

'f'l'l1l.Jn'tlJU'l1VI::~11nU t1'tl f'l'l1l.JUtnn'fli1RClJJU'VIl.J1U~1,fU;:idjuj;J'llnU L -du l.J'tl~ 
L,:;ULUClJ"'l'iufidju'flinln1 mh~'VIU11J~Ul.J1 L"Iiu Utnn'tl~U'VIl.J1U~1 iiL11 Ju'1J'tl~L11 "''ULUU 

L 'VIInLLU~LL UnLUU'Yi'lnL 11 'Yi'lnL '111 LL~::Lnl1lf'l'l1l.Jn'tl'Yi'ln' • 



~-- --~---------- -----~----

ii11l.!'ll1~ij~m~tru::d:Ju111l1~n~mr R'El Luu'Elil"'"'l1l1 

(bh~m) 'Yln'lll1l1 (YIU~-l'ElfJLU'M11~L~l.Jh.lH1) LL'Cl:: 

'1JUI1ll1ll1l1 (U11f'l"11nLLnU'4\111"1'l1lJ~lJ1U'II'tl-lfl'l1lJLUU 

fll1ll1l1~'ll1lU) 

l"''l13.JLUU"1'1-l1 U fi11l.J'li1~"1::~1N'El£h nU-:JLL~fl:: 
" 

.f _"f: ~ "" J " ~ 1· I "" J " ~ 1· I 
L~tl'lu"',UU'IJCU:: Ln(;)'IIULLfl'l(;)U u Ln(;)'IJULL'Cl'l(;)U u 

~1~~1N'tl~'Elrl1-:!L~U-lLLVlR-l~ 

'tl~l1lLUU~-l~~-huwu1uLL~'l ij1~~11-l'tl~ CU ~ 
1~u1umfl'El'ln1f'l U'tln"'1n1uR'l1lJYIN~1~1::~n~u1u 
if"'"'uu 'EJU1RI1lnLuu~-:~~u-:~J.J1hln-:~ LL'Cl::m~~'lN'El£1 . " 
"'t-:! ru vtt~u1umflmmf'l u'tln"'1n1uR'l1l.Jfl1(;)fl::Lu 

~R(;);u1u'llru::u"',uu:fim-dur1u ~-:~~~11-l'tl~"''l-:~1 ~-:~ 
~'tltJL nmLLI"'L ULL~fl::U"'"'UU'IICU::L vi1Ju " . 

~'l'ilU x L~'tl Q'lO Un't!U 'IICU::~U-:ILUUL~nnu 
~'ltU\..1 y vhuu@~ClJLU'IICU::U 1:J.Jij'EJ:;LT~LMil'El'UrlUL'ClU 
hlijL'llfl~ri'lu1"' 1 1ui1-:Jn1U'II'El-:J'ilu x ~LUUL'llfl~ 
~'lL~tl'lllU'II'El-l'Ti'U y LL~LL~R'l1J.Jf~nunR(;)1U~I1l1"1'11'tl-l 

'!iu x (L~'fll1l'flULUUL~n) fi'h.Jmil'flUrlU'II'fl-l'ilU y 

(L~'flLI1!Luurrt~rY) 1u'llcu::if 

chL-riuJu'fl::LTFJ'fl LLrlU'i\11 (essence) 'll'fl-l~'ltUU 
'1iuLtlu~-:~ (substance) ~1'fl-lfu LL'Cl::vi1~u1~ 
1'11'fl1JR1'fl-:JLUUL~1'1l'tl-l~U X L~'fl Q'lO Un'EJU ~'f!Ltl'fl-:1 
~1JlJ1"1ULuu'Ti'u y 1uu"'"'UU "1Uvi11~Ln(;)-ii'fl'4\1U~1 • • 
'iiu x nu'ilu y d:JUl.JflflflRUL~U'lrlU ~1'flLUU~-l1 
L~mnu 

L~'flJ.J'fl-:~~nfl-:~1U1 Un11l.!'ll1~1::1'iu'fl::l1l'fll.! (Mi­

croscropic Physics) ~-:~Ltlum.hu.)l1ln~ufJ1U'II'fl-l . .. 
1~mL ~-:~u11n!Jm1ruL ~-:~u1::~n,; YICJ~DR'l'flu~J.Jit ~ 
L\1'1..1~1 L11"1::1:J.J~ULLrlU'4\11'fl::LTmu1u'fl::l1l'fllJ 'U'fln"'1n 

I'I;ULL~-lfl'l1l.J't.h"'::d:Ju ~~'flfl;U'II'fl-lfl'l1l.J'fl'l"'LUU 
1-1'1" d... d d 

UL(;) (probability waves) YILn(;)"'1nn11LRfl'flUYI 
If( 

(Quantum effect) 

L~il'flu1u~(;)'ll'fl-l~(;)fllJ~~lJU~'lUR'"J'llJL1'J'4\-l n . " 
"'::L ~ULUU1U"11UYINnfllJ'iluL(;) 'flU111fl~LI"';'flU~ " . 
~3-JU'lU'flUL U'fl::l1l'tllJ~'lUI"l'l1lJL1'J'4\-l n"'::vi11 ~'fl::l1l'fl3.J . " " 
ij~n~ru::Ltlu1u'Vl1-:JlJ'lfl'iluJu 

" 
~ d " .. !'I .I d 'I" 
'll1lf1YIL11L ~UL'4\lJ'flULuU1u'VlNR-l'Vl "1Uvi1 L ~ . " 

'4\1lTru£i1Un'll'fl-lL11L;B'fl~U~1 ij ·~-:~· ~~1N'fltJ'fltJ1-l 
~ " 

L ~U-lLLVl ( 'flU1-lU'flUnLU-ri'l-:~1::U::L'lfl1~tl-:~) 1 uil~'ll'fl-:1 
n'lfl'fl'lmf'l L(;)ULL Vl"'1-:~~-:~LtluL Ylmfl'l1J.Jij'El£i'll'fl-:JR;u 

" 
LL ~-lfl'l1l.J'th"'::LUU ~L;'EJU 1 ~flLLU1LU;UU'flUI1lfl'fl(;) 

" 
L'lfl1 LL'Cl::Lfl;'flu1u (becomming) 1uil~'ll'fl-ln'lfl-

'fl'ln'lf'l 

L~'fl'flUn'lRmu1u'El::l1l'fllJ L;'tlu1~mu;UULLU'Cl-l • 
'fl~'Yln'llru:: 'fl::l1l'fllJLL~fl::'fl::l1l'fllJ ~Lfl111"11n'fl-lRU1::n'flU 
'll'fl-l'flUn1R~-l1:J.J~UI1lii-lfl-l~ fi"'::ijR'l1lJLU;UULLUfl-l . . 
hl~u"'ii-:~IJ11J.J1u~'lu ri-:~CJfl1~'fl::l1l'fllJ x 1 ru L'lfl1~i1-:~ • 

.c~~ .d " 4 !"I 
nu'EJ::I1l'fll.J X 2 CU 'flnL'lfl1~U-l LLJ.J"'::(;)L~J.J'EJULuU 

" 
3.J'lfl'4\11'll'fl-l~-l1 L~U'lrlU TlUR'fl'fl::l1l'fllJ x LL~LLVl"'T-:1 
"':;i'jfl')1lJLLI1ln~1-lrlU 1 uil~'ll'fl-:IL 'lfl1 

'IICU::L~mnu ~111vhtlun11111 ~1'fll'i'lfu1u11nn-
,.. \1 6..1 

n11tU~-lCJni-:~Lnl1l fiijm1LU;UUUU'Cl-l Lfl(;)-I'!U-Lfl(;)-

l')u- 'fltJ'Vln'!lru::~IJlhlfl-:~~~'lU " . 
~-:1~1-:11 ~~1lTty£i1un'll'fl-lL11 L-ii11"1~1LUU~'ll1lU 

~~'lN'fltJ'flU1-:Jil.!u1ru 1u'fl'Jn'lf'l~il.Ju1ru (absolute 
" " " 

space) LLfl::1umm'lfl1~ilJ\j1tU (absolute time) 'flu 

ij~n~ru::LUUTliJ111l'll'i'llnU, Ul"'flfl, L11, L'll1, flU, i111{ . 
~-l'll'fl-:1 "1fl"1 LL Vl"''1-l~-:ILUUL Ylu-:~fl;ULL ~-lfl'l1l.Jt.h"'::LUU 
'll'fl-:Jn1::LL'4\f\'l'll.J~U~'fl ~~Yifif'l'l'4\U'lL1un~1 ·iurn~· • 

" L vi1uu 

. . " 
L ~~vhnRI?I~'lij'flrnrn'l~'lrnu'll'fl-:~~-:~~1-:~1 Lwchuu 

• • q .... - .... oCll. 

'flfJ. L'l!U ).JIJI'l'UU, (;l')Lfi'fl, U1U n, U1-l 'II, '4\-l'll'fl-:1 1"1, 

'WtHiff1l'l1l'fin,., O'llfnfJ'U - li'ul1fUI lsurao • 



'1~'1 nLW'n~n111.h~LLIJi~1J'fl~~ln (i~1111) flmru1n11 . .. 
Pl~ULL 't-i~iu"'~ ~~nnfu1~~n~1'lL ~\uu~u'lm~mnu .. .. 
(Integrated unit) LUPI'l1).1~"' Co~ULn{;)LUU).JLU~f'lu 

(concept) LL!Ji~~).JLU~f'IU :a~~~Vl'flUC.hu Ph l'i1~ 1 

LUI111fi 

mTii'fl'l.h'VI1uu"'t1'fl).J1 u~f'luvlLn{;)Co~1nn11 • 
tl1~LL!'i~ (i~'ll11) ~~Vl'flUC.hu '1'11' tiu 11Ufl11fiL~'fl • 
U{;)C1'fJL'fl1).11LUUtfll'lln1rR'linU1l'fl~~~l'i1~ 1 vl~1N'fl~ 
mh~i).I1J1CU1u1~n fipj'fl 'tfll'll'!'l1VJ1.h'VI1U' 1u 

..al ~ -- .. ... • 4 .. ~ 
Pl'l1).1~).11U'VI~).Jru~ ~ wnm~t'fln1.J1U L 'llu t.J(;)t1'fl).J ~ u-

~ .. .d .d " 1 'VIf'IULnU'ln1.JI'l'l'ilU 'li~LL 'VIU{;)'lU~11WU1).1 Ull1'M1 

· 1'11~1 ·.nu· Luu'fl~nmrR''ll'lu'll'fl~'iiu Luu,;)u 

.. .. - .. 
L{;)Pl111n~ (Rene Descartes) LPIUWU1U1).JW~Co!U 

-. ,.r ,J - 4 I A 

~~1.J'VI1l'fl~Pl'l1).1Co!NWU~1U Lnt.J!ln1.JPI'l1).J).J'fl~Coi1~11'fl~ 

rR'l'iiu L{;)Utfl1~L ~IJJ~~~~ ·o;iu~"' ~~Ju'iiu~~ii'fl~' 
(Cogito ergo sum) 

V ., lolllll - - ,J 0 - 0 " ciA 
LW11~C11~).J).J m'ilU 'VIn1~~'VI1~U1'VIPII'I LL~~ 

~..:~iuno.:~A'l1).Jii'fl~'ll'fl..:l'iiu1 u'llru~d LL~'lPl'l1).1 ~~mr'fl 
- .cl .. • - ... - ..¥ 1" Pl'l1).J~..:I~ULntl'lPl'l1).J).J'flU11'fl..:lj;l')'ilU lii~Ln(;)1JU).J1 {;) .. 

I 1 :: I " .J " ... ~ ... .J 
'flU1..:1 1 'il~UU 'flU1..:1U'flU'VIql'l Col~ln'fl..:I).Jff..:l1 ~U..:I'VI 

o I I '11.- t .Jo-4 4 ....... 

{;)1N'flU'flU1..:1LL 'VICo!NLL UU'flU 'll..:ln1~..:1Pl{;)'\111'fl~..:I~UC1..:1 

Pl'l1).Jii~ti11'fl..:lrR'liu1u11ru~d LL~~~-.:11 JunPi'fl rR'l .. 

LL!Jillt1n-ii'flPl'l1).1 ·iu ~ ~"' ~..:~Juiu l!l ~..:~ii'fl~' 
:: 1 A. I - I - - I 4 

l'l..:l'fl~1.JU~).J).JI'J~1U'l1 'ilU ~ L'VI1n1.J 'ilU l!l n~1'lPl'fl 
.... .d o .... o \.1 .ala 4 .... 4 4 1 

'ilU ~ 'll..:ln1~-3'V11'VIU1'VIPI{;)'VI1'fl~..:I~UC1-3Pl'l1).J).J'fl~11'fl-3 

rR'liu L{;)ULUUrR'lfu (subject) nuiu l!l ;..:~Ltlui..:~vl~ni 
(object) lil~,;)'fl..:~Ltlu~..:~1 L~mnu 'flu'VI).J1UPI'l1).1~1lil~ 
" .. ~ ... .d ~ ~ ~ .. 
l'l'fl..:I).Jft-31 'VIU-3 (subtance) 'VILUU ln'li'IU1l'fl..:l'ilU UU 
J' II " A .-::" 4 0 v.cl4 
WU'flUn'flU'VIU1n11W~IiiUUULL~'l LW'fl'VI1'VIU1'VIL 'll'fl).J .. .. 
LU..:Iiu ~ nu iu l!l1~LUU~..:IL~mnu 

···---·-----

L~mru:a~n1i'~fi"' 'fl cih..t11ru::if !luL i:h..t'VIu'nJ 
" J .; '1 ' .I "'~ .I ~ ~ 

'l"l'U j1'UV1"1"'11'5~ ~'t'lnLL 'VI~u1:::~un1'i' ruL "ll~ u'i'::'"lm~!'L 'U 

n1'l'f1.J~11'fl~Ln u~ffi~~~'i'~'elci'flcil~i').JUHU 1ui'n'ftcu:; .. .. .. 
A'l1).J'VI).J1 uvlL uu ·'tl!Plmr;i''l!Pl'U • 'fl ci1wrlu vl~'~ll! 
~Twn'IJ'fl~LnLih19 'il::tiu lil::n~'l'l1ULEJn~A'l1).1~1N 
'flri11'fl~'!l~nmr;i''l~nu~~~u 11u1~n .. 

n!1n'flrR'l1l'Cl~Ft'li).J~{;)ii'flti~'i'llfJ'l'::~u 1 u.ff'Uj;)'fl'U .. 
~{;)Vl1fJ1J'Cl~l'l'l1).1~"' L~'fl).J'U'MtJ~"'n~J-J 1 uVIf'lu1J'fl~~~ . . 
vh~ 1 'flti1~i1'1Liii'U L'UI'I'l'll-l~"'Ju J-J~'MU'"l::~"'Ltlurn'M! 

n1::'1"lVltil ~~1~'flfim fJ l'l'l1l-J'VI).J1 fj1J'fl~ ~).I l-J'l i'~nuu:: . 
L{;) EJ LL ~ IM1::~1.J Fl'lll-li"' L liiU11'fl~ l'l'l'll-.1 ~"' vl i1 'f) U'VI '(11 tJ .. 
1::~u~11~LLri r;1n1n (l'l'l1J-JIP1Tn). ";)r;1n1n (l'l'l'll-.1-:)vm), 

~~nillu (l'l'l1l-l~1h 'tluuu1 (l'l'l1).JLLU'l), nuuuu1 

(Ft'l1l-.ILLU), Llillnl~ 'flnilhuu1 (l'l'l1l-.!Unllil) LLfl:: 

'j':;r;i'u~I'IVl1EJPi'fl ')~~~111 h ( 'l~i'~111'i') cr . 

LL Vl'U~'lfJfl11fi (1 'U1Jru::vlm1rl'flr;)'l1J'Cl~l'l'l1l-J ~(;)~l-JU1rU .. 
i{;)LiiiU lii'Ul-.IU'MtJ~I'ILU'Ufl11fi'VIT'flii'l~~~11'l'i') tiu 9::: • 
ii1::tn1.J'II'fl~n1'i'UNLLvi~ 'VIT'fl~~111'i''VI'i'l1fJ'i'::r;i'u L "liu . 

l-llUVlf'IUL~mnu 'U1tl n., U1tt 'll., (;)"Jl. 1'1., I'ICl.J. 

VI. "1fl"1 L~'fl1.J1lli1n1'l'fl'UL'ih rl'"l::Lfl{;)n1'i'UNLLvi~ .. . 
( ~~'ll1'i') LUUJ-JL'UVlf'lu1 mi vlii'l':::r;i'ul'l'l1J-Jiu.n'Clu'VIT'fl 

Ft'l1l-.ILU'U~1n'i'l (universal) t~n~1L~J-J mVi Lfl{;)LUU 

J-J1u~f'luvl~::VI'flw.hum'M!I'11~1 "l'lu" Luu,;)u L~'fl 
L'i'1Uj;)L'fl1fl11fii'11~1 'I'IU" l-l1LUu'tl~nvnr;i''l!PlU nCo~::: ... 
~ln~1iirR'l!Pl'ULL 't-i~l'l'l1l-l'VI).J1EJ1l'fl~ ·~~VlLU'UI'I'U" 'flt!L u .. 

11ru::L~tl'lrlU l-.1 l 'U~f'IUL~tl'lrl1.J I'I'U, ~l'l{ fi'll 
Lii'ilU1CU1n11f1UL-D'1 ri~::Lf1(;)n11tJ1~LLr;i'!LiJUl-J1 uvlfl\lf .. ' 

\'n'lllfl1l'IUAO'It1 nurnuu - HU'l1fUI \ad'a'o • 



~ od.. ~ ~ " !"I .,: ..¥ 
LM~~~,=~u~~,~~u~~u~~=~~1~LuU~1n~~~~u 

mVi Ln~~1uVIP~u"l~lJ~~=Vi~uc.hum'M'1 1'i1~1 ·~~i'i 
it)(;)' Li:lu~u Ld~LrlU~Lmm'M'1ri1~1 ·~-:~i'ii<l(;l' m 

Ltlwa(;lm~~(;lu Lnii~=~1~ty~uMm~~, i'i~~(;lu 
LL~-:1~~1~M~1U~~~~-:I~LUU :~~il=Jj~(;l' ~~Lu1~n 

v 

u~=~1uVIP~uL~mnu~~i'ii<l(;l, ~~hii'ii<l(;l, M1~ 
LUU~~~i'i=ii~(;lnt~1-n LUU~-:~hii'i=ii~(;lillJ.iL=D-:1 Ld'fl 

1J1CU1n11rlUL;J1 n~:Ln~n11Ut-:JLL~~Luu~1uVIP~ULMJ.i 
.,.. ~ ~ " !"I .,: ..¥ ~U 
~~,:~U~~1~~U~~ULL~:I'l~1~LuU~1n~U-:J 1 ~UL 

~n L"liu Ln~Luu~1uVIP~u"lMJ.i~~=Vi'fluc.hum'M'1ri1~1 
·~(;)' (being) LUU~U 

iuon~u~1m vhh ii~:ti-:~~~~~1~M~1~M~u~~~~1 u­

VIf'luti'fl~ 1 H~1mvhtJu 

'flU1~hnm~ ~~(;JULL'I-i~~~1~M~1~~~~~1uVII'Iu 

LL~~=~1uVIP~u ~t\:Vi'fluchuri11uni'M'1 il1~11i1N'flti 
v 

''i' d 0 :r~ ' ~" .... d 
'flU1~ LVI~L~U~ LL(;l~:w-:J(;l~~U111~ L(;l~~~~-:1~1~fiU1~~ 

v • 

LLfll?l~l'l~1~i~~Ufl~'fN~~1~MmU1:M~1~~ 1 UVlf'tutJu 1 
~ 'i' ~ ...... 
nU~LU~I'IU'flU 1 

L"liu ~1uVIP~u~~~ri1~1 'M11k 1u~1~~f'l1flU1 

~=i'i~~1~M~1~tiunnn1MUVI1~~'il~~'fl~ri1'flfiU1~L u .. . 
1:uuri1t\'flU'ii~MU~LU~Tfl~1'11flU1 ~L~'fl~1m~~1~ • 
i~'tiufinu~1uVII'Iu;J1-:~Li'i~-:~~u 1 mVi Yi1:L~1. 'i!1[;11U, 

L~~~1 "1~"1 

t ~ .c:. .... .d .:I - t 

~1 ~~~ULL~U~~~ 'Yi1:L~1' ~~~ 'm~~1' 'fl1f'l~'fl~ LL~: .. 
« I t1' 4 ,.... t 

'~1(;11U' nL~U'fl~UU ·~~11~' LM~~unu LL(;JLY'f11: .. 
l'l~1~21'n1Mqj f.i-:~tJnw1:L~1L~'fl~nh.n~"l,X~~uu 'M11k 

LUU~U 

ch~1uVIf'luM~n~t\:Vi~uc.huri11um~1Lt1;~u 
1'1~1~M~1~1t1 (i'iti[;l[;l'l1~t11mu~Lt1;~u1t1) ~1 uVIf'lu • 
U'tl~ 1 ~tJnl'l1~U~~~~~m~1~:S~fiw~~~-:~~1 uVII'Iu 

M~n M"i'fli11'l'l1~L~mL n~-:lrlUI'l~1:J.JM:J.J1~~~~:J.J L UVli'IU 

M~nL M~hif n~:nnri1MU~L ,XLU;~U~~(;JULL ,_;~ .. 
l'l~1~M:J.J1~(;11~Lt.J~'l~ 

I d 0 I t1' ') 

L'IIU L~~rl1'l1 'M111'l' L Ul'l'l1:J.JM~1~~~~f'I1~U1 

r~"T~~ LL(;ln~1~~1nl'l~1~M~1~~~~ri1~1 ·~~,f')· 1u 

~1t\U1Yi~fi 'L ml?l1' ~~LiJu~~~m~~~tiuu~~111'lL u • v 
.Q t(' r6 .Cif,.... I 

l'l'l1:J.JM~1~~~~f'l1t\U11'l1t\[;l n~:~[;l~(;JULL M~l'l'l1~M~1~ 

., ' 1 .!'1 " "' ~LL(;lnm~~1n 'L~'ll?l1' Ul'l1t\U1'V'l~fi LuU(;JU LL:J.J~1 . 
~:Hri11 L~mnu ~=nl?lLMi'i'flunu ~~m~~-:~~ti1-:~ 

L~mnu LL~U~LUVJI'Iuri1~1 'Lm~1· LMiJ~ununm:J.J 

1:M~1-:~:J.J1uVII'Iu~1~ 1 rot1U'luMU-:~ rii'i~ l'l~1:J.JT'ill?l ... 
d ~ - tl'.d - ,.. I ell -MU-:11 ~ L U~I'IULnmnul'l~1:J.J~LL(;l~:~ ~ ~=~1:VIU . . 

l'l~1~1..hL=Ji'fln'fl (LL~:I'l~1:J.Jn~2Ju) LL(;lnj;h-:JrlUM~1~ 

1:~u ~~t\:Vi~ur:huri1~1-:11 1um'M'1M~1~ri1 L"liu 

ri1~1 't\~~~:1u' (hypothesis), ·m~um1:J.J~I?l' 

(conceptual framework), ·~q~n· (theory), ·n~)' 

(law) LiJu~u 

l'l~1:J.J1'tU1:~U~LUUt\:J.J~~~1U n1~UI'l~1:J.J~~ .. u 
4 4 I I J ..J' 

~C)~!) M1~ n!) LL(;l~=~~L M~1U ~:t11:n~U~U 

~1nl'l~1~i~'riufi~~-:~~1 uVII'IuM~nr.i1u~uMU<3 ~u~ 
1mnu~uLnl?lLUU11'lNt\T1~~~-:J1:uul'l~1:J.JM:J.J1~L uri1 

'flfim~'Jl~MU-:~1 L~mnu1~n ~-:~~:i'i:S~fi'V'l~n1Mu~ 
l'l~1:J.JM:J.J1U~~~:J.J1uVIf'luu~~ 1 ~:J.J1Lm:u~~tinu .. 
~tuVII'IuM~nLMibif 

ri1~LUUntuLL~~1~ru ~-:Jt\:Vl'flU:J.J 1 UVlf'IUM~n~ . ~ ~ 

u~ tmnuLiJu 11'1,-:~t\11-:~~'fl-:~,=uul'l~1~'-'~1 ~1 ul'\~1~f 

LL~'il:~r;t ,:vi1M1h~l'l~1~rlUn11L1~-:J~~~~-:In1~~:ijL U 

lut\1~ DNA ~ri'fll,XLn~,~~m-:~wu~n":J.J~V~Mi1-:~1 

- - " .o=IA Q. 0 
1Mfl~1-:IYiUfin11:J.J~'fl-:ll'l~1:J.J1 ,::J.J'fl~fiYi'iln1MUVI 

• v 

.,. 0 - - tl' I " ~ I .q 

'iln~ru:fl11'l{)J~'fl~t\1~YiU~ LLM-:IR~1:J.J~~I'JUU 1 L'IIULI'lm 

nU~1~t\~1-:IWUfin11~luuu-z{ vi1Ml!1~1'l~1ULLUU • 
n:J.J"t{L1imM1~ L1.hLLn1:J.J~mUfJ:J..In11LL ti-:~ ~~~~-:IL ~~; 

rtw 



lnfl 'fl (;l~'UI'l'llJ 1"1 ~ n11U(;l 1 Ll-.31::~~1-mfi~ L -n fl;LL!Rfl:: . . 
nfi~ 1 ~Lflu1tJjjn~w~lfL;LI'lLL ~-l11"1N~11.j'Vl1-lWUfinn~ . . 
'll'fl..:J~..:Ji:i=Orl~Jnfu 1 

ch!Ji1LL m.l..:JLL ~-l~'ll'fl-ll"h~LidU~C]JLL~~1~C]J muHI 

1M..:J~ h~ l"l'l12Jft ~wu fi'll tNT::uu R'l1 ~ ~~1 u1 Ul"l'l1 ~i 

~"'~il-.31 LU~LI'ULLUfl..:J1tl ,'U~-.3c.JflVh1~1,r~'Vl1~ 
wu fin112J'IJ 'fl-.3 f'l')1 ~rL tl; LI'ULL Ufl~,1 m~ ~'f) th-.3 ij u Ll . .. 
~1~ty ri~::~..:Jc.JflVi11~~1LIW'U('Il'fl-.3R'l1~lJu 1 Ln(;l 

n11Ltl;uu!"l'l12J~~1u1tl~'lu ;-.3~ 1vur~ I!JU (Thomas 

S.Kuhn) (iun~1i1mTLtl;uum::u'l'Uvlf'IU (paradigm 

h'ft) .. .r ~ s 1 Ln(;l'll'U 

!Ji'l'flth~L'liu mu1~m'flUR'l1~Pi"'~1'fl'VICJH~~ 
.rd • Q C' 1 " 

~1.!HLIL"Jl'fl'l1 '(;l'l..:J'fl1'VIUILI~3-l'U1'fllJ fln' ~(;l'IJ'fl-.31"1')1~~ 

-=' -- -- ~I I .d 
mmnu.,nT'l1fl'l'VILI1.,::Lu'U'flLI1-.l~'U-.l l"l'l1~~2J1LI'Il'fl-.l 

tl'11n!JmTruiR1..:J1 mYI mTLn(;lnfi1..:Jtlu-nfl1~Ru, 

mT11'l,1'1l'fl..:J(;l'l..:J(;l1'l, mTLn"'q~mfluu1fln '1fl'1 ri~:: 
.111:111 .. - .:1 - ... 
2JI'l'l1~~2J1LI L UflnHCU::LLlJlJ~'U-.3 1'11~~1LI'rl'U~LL ~-.3 

m::u'luvlf'IU'Il'ii~R'l1~f ~tJnrh~ufl 1"'m,r~'VI1~ 

L=Ji!l~1 '(;l'l..:J'fl1VtiJltJ~3-lU1'fllJ1fln" ,::LLIJln!Jl1-.3~1n 

f'l'l1~~mumtJ1~~1 uwufi LL 1A..:~m::lJ'l'Uvlf'IU'IJ'f)..:J 
' 

f'l'l1~1~L~'fl~1 ·1fln~~'WT'flU(;l'l..:JmYiiJlci'· d'Ju~u 
v ' 

nq"U!fli'R~ul Ol'l'tl fl'I1FI113Jf 

~'fl..:J1uLL~if w-~u1mT'Il!l..:JI"l'l1~r~uHf1 ~::i1LL~ 
v • . . 

I q " d ..,. .cf.c:t.- Clio q~ 

3-l~lJ1-.3!lU1-l'Vlf'lfl1tll"lfl..:JnlJ'VIC]H{)'l'liJJJU1n11'll'fl-.3~-.3~'D'llil 

IJl1~1Jlnn::'IJ!l-.l'VICJH~':J.)~u1mT l"l'l12J~fl1n­

~fl1ti'V11..:Jnufinn~ ~::d:JuLR~!l..:Ji1!l~~1~ru'IJ'fl .. mfl1n . ~ 

fi11~'D1~ 1umT~(;}L~!ln~1unufi'll!l..:J~..:Ji:i=Ji':JIJl :i1-.1i:i . 
l"l'l1~ L ~m ::~~~'f)"' f'l~!l..:JnUL1 'flu 1 n'fl..:JfiTTwn, ~~ 
Ltl;uu 1tll 'WLLiRfl::Uf'l~lTu L ~'fl"Jhu1 ~i:i!Ji'lLL 'VI'W'Il'fl..:JLI:h . 
nufi~..:Ji:i~IJl ;u'VI'fll'l~1'1..:JiR'fl 1tl1"' u hl~runufiltl,,n 

• v .... " 

mTt.Jfu!Ji'l'll'fl-l~1uwufi~..:Ji:i=Ji11Jl'Du"'~i1-l1 ~:: . 
m::vh 1~mu1 u'll!l..:JL '111Jl~i1..:J L 'liu tinv.Jwufil"l'fliun..:~ . 
'rlmm~u(;lf'l'fl1 ~m'lmh-.1h 1 fi,::t,Jnn,~u"'1"'m,r~ 

'VI1..:JW'Wnnn~1 utiu;'ll'fl..:~tinv.JwufiJu 1~1 ~i:il"l'flm'l . . 
1un~1Ju 

~2J1U'll'fl-.3Pi1vhilunruLL~~1~ru :i1..:JLmuuL~i1!lu,-,r~ 1t.J ~utinv.JwufiR'fliu~1m~1T1l-lfi'flu1~ 'llru::~i:i .. .. .. " 
- \.1 I Q fl' 

'VI1-.l'rl'Ufin1'1~'1l'ii-.3R'l12J'1 L"ll'U ,1n 'fl'l-.3'fl1'VIIntl~2J'U .. ... .. 
T'flu1fln' Ltlu ·1fln~~'UT'illJ!Pl'l..:J'fl1VtiJlU' ,-,r~'VI1..:J . 
~unmT~'ll'fl-.ll'l'l1~r,::Ltl; uuLLUfl-.31tl,1m~2J c L ~n!lu . .. 
n11~iu!Ji1LLWW-.3LL ~-l~'ll'fl-.3n1fl'fl::in 'U 1 'U~1tl DNA ~ 
vh 1 ~,.,r~m..:JwunmT~'ll'fl-l~..:Ji:i=tt';)(;l Lu;uu 1tl,1m~~) • 
~-.3c.~fl1 ~Ln(;l~1unufiLL ~-.3R'l1~1''Dlil1 ~a.J Lnfl'VICJHlil ~,; 

.. \1 .. dJ 

~1'flm::u'luvi'f'lu1 ~3.i'!l'fl-.31'l'l1~fJu 1 'fiu~:;ij~'VIfi 
wflvh1i1Pi11Ji1-.31 ~~::VI'flu~1uvi'f'lt1 :i1..:Jufl1u..:J'fl~nu 
11"1N~r1-.3'1l'fl-.32J 1 uvi'f'lu~in i11'l'l1~~~1mtl;uuLLtlfl-.3 
1tJ,1nL~2J~'lLI 

~1uwu fil ~l-l'll'fl-.3 tj,-,v.JW"ufi f'l'fl m'l ~~1~11ntlfur;l'l . ' 
Lihnu~..:JLL'l(;l~!l~1~~n~1L~~ Ln(;l:n'U fi~:: 1~flJn11 
~l'IL~'fln.,1nfi1'1~'D1~ (natural selection) 1~LU'U 

IJi'lLL 'VI'W'll'il-lLt.hwufi£iT1v.J~~::~1'1-l=Ji11Jl'flUiR!l1tl L Yin:: . .. 
L flu~, tJnu fi~L ~~1:;~~ ~ !l mT!l UT'fl"' 111 u1~m'l:: . ... 
L1!lu1'll'll'il-lii1'1~'111~Ju 1 ~1n~~"' (survival of the 

fittest) 

I .... fr' "' I ...,. d' 
LL~..:Jn1::1J'l'U'VIf'I'U'Il'fl-.ll'l'l1~1 LLIJlfl::nT::lJ'l'U'VIf'I'U 

v 

(normal science) ,:;~1~11ClUTlJn1'fllJf'l'l1~i-1l'l ~1'fl~Ji'l 

'VICJH~Ll4'fl!lfllJ1tiU11n!Jn11cU'Il'fl-.liiTT~"ll1~ (puzzle 

solving) 1~u'll'fllJL'IIIJl~i1..:~LvhJu 



' d .. ...~ ~ d ~ " ' 
LLI'IL~'Cl'ZlCl1'\ . .ln1'1CI.I'VlLuUL-3'flU~ 'IJLL'l(;l~'fl~ l111-31 

LU;tJULLU~-lhJr.nm~~~1n ,uiitJnn!Jmnu~'Zl1tJwu~ 
LL ~-llil'l1~V Un'l'::U'lUVlf'IUJu 1 l1l'tlUifqpnhJ1,Ji' 

. ~ • .d' ~.q .... 

(anormahes) LYi~,1U'lumn'llu 1 'IJru::'Vl~C;jL'ZlU'tl 

'Zl1tJWUfi'II'El-3R'l1~1lum::u'lUVlf'IU,\UJ ~ii~ntlll1Yi ... .. 
\Un1'1l1l'tlUifcyvn LL~::unifcy~11l1tJ1,J\L~'tl'IJ1'1J~LU;tJ'IJ-
LLU~-l1tJ1,Ji'~n~1L~~,rU~1LL 'li-l-iu 'Zl1tJwufiLL ~-.lR'l1~1 . .. 
\ um::U'lUYlf'IUL ~,J~-lmh'l niil'flmM::1,J\fum'1. 

R(;IL;fln1411nfi'11~'111~ 1~Ltlu~'lLL 'VlU'II'fl-lR'l1~1m::u'Zl .. 
~in~,::c;i1'1-l'El~~'fl 1tJ L~'flJun,::iitJnn!Jm'l'ruvi't VlJ!'Zl 

~u i'1t1n~1 mntJ;tJum::u'lUVlf'IU (paradigm shift) 

Ln!Pl,rU 1 U'Zl1tlfi11LL ~-.l~rl~U1n11'1J'Cl-3R'l1~1~uU .. . 
.. J Ill" I J « .,, .q ..:=. 
u11n!Jn11CUL'IIUU ,::L ~U ~IP1,1nn'1CI.In11Ln(;l 

i'Vlfi~1'ElUn1tl~1-31 LUV11-lf'I1'ZlU1,Jl'ltJ L(;ltJ1ULL~~:: 
- .cl" - .,J ~ 

~R'Zl~tl 'Cl1,,:;~C;jL'ZlU'ClLL U'lf'l'l1~RIP1 V1~~1n~~1tl ~ U 

n1'1'flfl1.J1tl ~1'fl;\R'l1~R1'Zl'tlU'Vl1-lf'I1'ZlU1 (L ~iJ'flU 
- .. .... III"'Q&Q d 4 oQ .... 

n1'1n~1tJYiUfi'II'Cl-3'Zl1tJYiU~'ll'll'l~U-.3 1 'li-3Ln(;l,1n'1~'Zl 

V11-.lwu~nn~luuu;~LtJ;tJu1tJ 'fluffi'flm'ZlLn(;l,ru1,Ji' 

'" - .Q 4 - - ::. l'l~'Cl(;IL'l~1) LLl'ICl1~'Vlfi~'1'ClUn1tl~~n'll'tl-3f'I1'ZlU1UU 1 

U-.l'Zl1~11Cll'l'fluifruvn LL~::,hmuiifruvn'll'fl-l~u"Mmu 
w w • 

tJR'ZlJ!tJtfu1,Ji'~'flti LL U'ln1'1'flfl1.J1tJR1'Zl'flUV11-.lf'I1'ZlU1 . .. 
in"Mru::l~,J~..,nti1'l fi,::1,JiicJutJ~uun'fl LL~::,:: .. 
L~'fl~'Zl~1FJ 1tfl UL'l~1lflU'1'l1'1L1'l ( L ~iJ'flua-3iiirll'l~n~1tl 
nufttJ n11,Jii,(;IL~U~VhL~'Zl1~1'1ClUfU~'lL-i1nU • • 
a-.lLL'l(;l~'fl~1,Ji'~n~1'Zl1tlnUfiL~~ ri,::~U'Vl'fl(;l'Zl1tJWUfi . . 
~'fl 1tJ1,J\mn L 'lium,oni-lR~'Il'El-la..,n:n':l~'~'Zl1tJnufi .. . 
~in~'tl-3~1LUUYi'lnU'tlnR'tln 1,JtJ'tl~L ~L-i1~-3 L~'fl 
UJ'fl-l~'fl£lnufi'1'1~'111~'tlu1-lL!Pl(;IL~tJ'l ri,::'Zlrunufilu .. v ... 411 

L'l~1lflU'1'l(;IL1'l LUUUJU) 

" ' 
UU 1 rhi-l!Jinvh LL~::LL'IJ'ln1'1'tlfl1.J1tJR1'Zl'tlUV11-lf'I1'ZlU1 

l~,J 'Zl1~1'1Cll'l'ClUifru~1 LL~::'Ji'lmLnifru~1'1J'Cl-lcJRU1,Ji' 
w w .. 

- -..::s .../' --..::s-
f'I1'Vlfi1UUCl'Cl~1n'IJU 1 ,U~Vlfi~'1'flUn1tl'Vl1-lf'I1'ZlU1 

1 ~,JJu n~1mtlum::u'lUVlf'IU'Il'tl-lR'l1~L~'tl~~n 
_J ..,.,. ..,A.o:::!IA A 

LL 'VlU Vln'l'::U'lU 'Vlf'IU'IJ'Cl-.l~'Vlfi~'1'ClUn1 tJ'Vl1-lf'I1'ZlU1L(;l~ 

~-lnfl1'l 

1 U~'Zl(;l n1i'Vlfi~1'flUn1tJV11-lf'I1'ZlU1L~~ 1,J • 
'Zl1~1'1oufu~'l L'fl-31 ~Ltlu ~f'lf'Vlfi1uun'fl'll'fl-3cJRu1 u .. 
i-.lR~1,Ji' ri,::'Zlru'Zl~1tJ1tJ,1nm'1tJfi'1'1~~u"MU mil'tlu 

.. w • 

L'liu m'1~cynu{'ll'fl-.la-lii=D':l!JI~~1tl~'fl~~1tl'llu(;l1tJ 
,1n1~n 

'" - - 4 .Q .c::llo ~ LLl'ICl1~'Vlfi~1'ClUn1tJV11-.lf'I1'ZlU1L111~ n'Zl1~1'1Cl 

tJfu~'lL'fl-.3 1~L-i1nua-3LL'l111~'fl~1~~"l,J\L'liunu ~.., 

n1'1Yitl1tl1~tJfutJt-.l~'lL'fl-.l'IJ'fl-.lR'1'Zlvlf'I1'ZlU1Un1tJhJ!u 

R1Vl'fl~R ~LRtll1ln~1~1nL u'Ji'l-3~\1-3 ~-.li:.J~ 1 ~iin11 
u!)zUf'I1'ZlU1LUfJhU L111mn~'Zl1tJnu{LL1A-lm::U'lU 

Vlf'IUL ~,J'IJ'Cl-lfl1'Zl r;l f'I1'ZlU1Un1tl 1 U1Ll'l'ZlLLI'IUvl,rU~1 
LL'fi-.loDU L~'flL~fi'1'1~'111~R111L;'flnvmll'l'1'1n::'II'Cl-l'VlC)M~ 
':Jr)~U1n1'1 141UiicJf'lf'Vlfi1L~'fl~L'Zl-i1U'lU~1n LLviL~'Cl .. 
R1'ZlvJf'I1'ZlU1Un1tJL'1J!uR1Vl'tl~fl'Vltl1tl1~UfutJN~'lL'tl-.l • 
1u'li'l-lvi'fl~1 (counter reformation) 'Zl!P1Vl1tJ~-.lUn1tJ • 
hJ!UR1Vl'tl~I'IU~::umtJLU1Ll'l'ZlLLl'IUvl rivi1-l'Zl1~11Cl 

c;i1N'flti1,J~~114!un-lif141141uu L 'liuL~mnua..,n:n':ll'ln1ii .. . 
'Zl1t1nufi~1nn~1 10) 'llu111 vf'Zl1~11otJfu~'lL-i1nu • 
a-.3LL'l(;l~'fl~1,Ji' ri141::ii'Zl1tJnuif~~1tl'liU111 (species) 

'll'El..,a-liiirl~P~Ju 1 ~c;i1N'EltJ1u1~n .. 
m'1Ln111'Zl1tJnu1fl~,J 1 LL~::R'l1~~~1n~~1tJ'Vl1-.3 

nut~m'1~'1l'fl-.l'Zl1tJnufiLL ~-ll'l'l1~1 ~-.lLUWX'll141'li1l'iru .. .. ... ... 
'IJ'fl-ln~ 1n':Jrl'~U1n1'11 Ufi'1'1~'111~ L ~'fl'li'ltJ 1 ~'fl1'1tlfi'1'1~ 
'll'tl-l~U"MU'Zl1~1'1ClUfu~'l':lrl'~uc;i1N'tlU'1'fl111~'tl1tJ L'ZlT-. .. 

4Cirt. <0::11 A d !'I I 

fl1Yi'Vl1-.3R'l1~R111 LL~::L'Zl'1fl1Yi'Vl1-.l'l'll1n1'1 '11-.lluUU'fl 

't'nlllfl1ft1i'itmn tiurmn.1 - D1.1'l1fiU lsul'do dr;i • 

l 



1 um:m..l1tJuL Vit~um::u'lu-.1 f'IU'll!l~Fl'l12..11~1'111 
" 

4 d - .... tl' ~ ...:::io0::114 .o::llo d 
'l"l!1l-I'W~ 1 nu~1tJ'V'I'W~'II!l~~~2..1"l!'l~'i!'WVl'I.-I'W~ 1 ~:: 

~!l~~'flul"i1rn2..1l{Wnu~1 'fl::hii'im~~vn~wunmr2..1 
~ ' ,.,,J. ,.,.::~,., ... - 'l<dfl" 

'll'fl-3Fl'J1).J'J' "l!-3Vl1\-I'W1VlFl~1EJ1\-I~Vl1~'V'I'Wfim''J').J L'Wtl'W~ 
" ' 

'll'fl-3~-3il:U?~ 

- ... " I ..J' 
T'I.-I~Vl1-3'V'I'Wfin'112..1'll'fl-3Fl'l12..11L '1.-1~1'W ~12..111Cl 

' " 
ri1 'I.-I'WVl Fl ru imtru:: ti1 f'i ru'll'fl-3~1 tJwu fiLL vt-3 Fl 'l1 2..11"l u 

" ... ., 'U 

LL!Ji~~m::wuif'luL~'flU1-3'hi1n~1n1umnh-31'W'flU1-3Lr 

vh12..1~-3~12..11rClcl1EJVl'flU~r~~VI1-3wunnrnl'li'El-3f'l'l12..11' 
' " 

~~'flU~~'WR'l12..11LL~:: 1~n i2..1wufinu 1 uim~tru:: 
v 

I~ 4 0~" """ ~1 ~ I d 'flEJ1-3 LT ~-3Vl1 L 'l-lf'l'l12..1lLnU'lnU ~n L 'WLL-3~2..1\-I'W-31 

~1'-11:tClil1~2..11nn~1 ~ m::u'luif'lu LL!JiiU:h ~m 

n:r::u'luif'IUV1in hlfim::u'luif'luL vhJu vi1~1u 
n11EJ'fl2..1fU'"I1n2..1'WMEJL ,Xdj'WI'I'l~2..11Lfimnu 1~n1 'WLL~ 

' v 

v1-3vtl~n~1'l2..111 u~'lo!J'flviLL'~'l~1 'fl ~~'l1VlU1VI1u 
' 

viLn~'"l1nmruU~n'flmM1Lilu'fl~~1j;j'l~'W iiii'fl ~'l1~ 
ti1f'icyvin'flL lXLnU~~'l~'W LL vt-31'1'l12..1'1.-12..11EJ'll'fl-32..1 L 'Wii'IU 

!Ji1-31 LL~~ Lf'I'J'-3~T1-31'1'l1l..lil..IW'Ufl'll'fl-3~'l~'WLL vt-31'1')1).1 
'I ~ ~ .- ~ d .I J U 

V12..11EJ ~ 'Wl..l L 'WVlf'I'U'I.-I~n"ll~'~-~'W-31 '"l::ur::n'flU'li'WL u 

:t~~Vl1-3W'Wnn112..1'll'fl-3~1EJW'WflLL vt-31'1'l12..1rl um::u'lu 
' • v - --~ Vli'I'W'W'W 1 

m:tuNLL!Ji~'ll'fl-31RN~T1-3f'l'l12..1i2..1wufi r::l-1~1-3 • 
f'i1viLU'WflC1JLL~ti1PlC1J ~-3~::Vl'fl'W2..1 1 'Wii'IU'I-Iin 1 'WI'I'l12..1f 

- tl' ,d <l:iloll:ll A 0 -

n:t::U'l'UVlf'I'U'I.-I'W-31 ~12..11'J'Cl2..1'flVIfiViM1\-I'UU!f!CU~nMru:: 

. ti11'iC1J'll'fl-3 ~1uwulfLL vt-3f'l'l12..1fl um::u'luif'luJu 1 
I .. - ..J .., - .<1:11 tl' ..-:14 ._ 

(L'l!'UL~mnum'I.-I~Vl1-3'V'IU~nn2..1'll'fl-3EJ'W~ l..l!lVln'V'I~ 

ri1l-I'UU~f'lruinMru::Vl1-3W'Unnnl..l'll'fl-3~1EJW'Wfi~-3i1~~ • • • 
LLI'i~::"l!UUI) nL Vin::1f'IN~T1-3'll'fl-31~~Vl1-3W'Wnnnl..l • 

I . V I .r. - d " 4 - ~ Y 
LL 'I-I-3Fl'YUJ1L V1~1'W 2..1f'ltu~nMtu::Vli'I~1EJI'I~-30U Lf'IT-3~11-3 

v • 

cro 

'll!l~'El1Fl1:t (viLnVl~1nn1:tUNLLvl-3'11!l~.)~(;l vj2..11U:t::n'tlu 
' ' 

LiJu 1m.:~~11~m Fl1:tvi'-3n~1'l) ~.:~iHiVIfi'V'I'i'lvl'flm:tri1't-lu 61 
~uft'nMru::L'tlm::m.:~~rnuVltJn:tm'll'fl~mFl1:tl-lft'-3tTu 1 

~nu1Vl ~il-3hJi1mnu~m.mu~"1 ur::v!u 

1Fl:t-3~T1-3'll'fl-3!111'111 n'ILLl!~::i1 mrufuL u~ uu.r~j;} 
• 

j;J1-31 vi2..11u~Lm::nu1Flr~~11~mFl1r L~'ElL~r2..1LLj;J-31,X 
~ I 6' J .1~ 

mf'I1T(;l-3n~1'lV1~2..1mru~'.lEJ-312..1'1l'W :tu~nMru::L'UVi1:: 
v " " 

Vl1-3~mu~EJn112..1'll!l-3!11Fl1:t'l.-li-3tJun~::ii~Ll-li1'fluL~2..1 
LLl!~1m~~::V~L 'l.-li1tlui1inMru::u1~'flU1'1LU~EJ\mu~~1tl .. 

' ~ 

m2..1-)~V1Vi2..11~nLLIJ!-3mFl1:tn~12..1 LLvlFl'l12..1LL~n!J\1-3UU . 
ni'l'll'flUL 'IJ~r.i1nV~viClnrhl-luV~1V1 EJ~VIfi'V'1~~1n L f'l:t-3~T1-3 

" 
VI1-3~Cl1U~EJnrr2..1'll'fl-3'fl11'11:tvi'~n~1'l 

...,. tl' "" I - ft' q 

Vlf'I'W'll'fl-3Fl'l12..1TLL~~::n:t::U'J'WVIf'I'W 'fl1~~::2..1Fl'l12..1 
" 

LL~n!J\1-3rl'WLUL~th'l LL!JiFl'l12..1LL~n!Ji1~111tJ1um::u'Ju 

if'luvi'-3n~1'l nii'll'flUL '11~r.i1n VI~Clnrh'l-l'WVlL~tJ~VIfi'V'I'i'l .. 
'll'fl'~ 1Fl:t-3~T1'1rl'l12..1i2..1wu fir::l-1~1-32..1 1 u l1 f'lul-linvi 

ur::n'flu:€uL U'W J~~Vl1'1W'W fin'j''J').J'IJ'fl-3~1 tJW'W flLL vt-3 . ' 
f'l'l12..1il um::u'Juif'lutTu 1 

~ ' 
" 41:114- - I 

(;l'JEJL \-I~'Wl2..1'fl'fl~m~'l~'WLL 'l.-l-3f'l'l12..1'1.-12..11tl'll'fl-3 • 
rh~LilunruLL..,ti1f'iru ~-3~::VI'flu2..1 1 uif'lul-lin'll'fl'l:t~~ . ~ ~ 

Vl1-3W'Wnm':t2..1LL vt-3f'l'l12..1T LU~ti'W~1LL w..l-3LL vt-3vi'l ur::uu 
• v 

f'l'l12..1l-12..11EJLu ~uvh11XLnV~mnu~tJu1f'IN~1'1-3'1l'fl~ 
:t~~Vl1-3wunm:t2..1'liV~1 l-ll-l mnu~t~um::u'luif'lu'lltl'l . . 

"" .Q J l'l'l12..1l0tij::LnJ;J'lJU 

chl-11n~1EJW'WfiLL vt-3f'l'l12..11' 1 um::u'luif'luL 'l.-llJ 
• v 

LU~ti'WLLU~-3LU~1nm::u'lUif'IUL~).J).J1n nm,~::LnVI 
mr ·n~1tJwufi· dju~1'111f'l'l12..1TLL'IIU-3Ll-ll-l LL!Jichmr 

• v 

LU~ti'WLLU~'IvJ'In~1'lffil-l2..11n n'fl1fijLU'WLLrln11LflJ;J'JIUVl 

l-IT'flVlC}MW 'l.-llJ'II'fl-31'1'l12..1fLL 'll'W'IL~2..1 L -riuL~ EJ'lrlUn11 
... ._ I - tl' • 4 .Q. 

Ln(;l L~1'V'IU~ (Phylum) ~:t::Q~ (Family) 'l.-l:t'fl'li'WVI 

(Species) 'll'fl-3~.:Jil:U";)~!J\1'1 1 Lll'flilmnu~ti'WLLU~'I 
:t~~Vl1-3W'Wnn112..1 1 uuut{'ll'fl-3~-3ii:U";)~LnVI~'W . 



mTchuVl'tlrnT'Ii~m~~ufimnJ'II'fl~~~n=Drl~n Lnrn . 
"11nn11~'flnLLUU11X~·Vl1~~'Ufin11~~'tltiL'U~1tl DNA 

• v 

.., - - -=14 4 -
LL~,.~~Vl1~-nunnn~VlLnrnlil1nmnTu~m'll'tl~ • 

mrn'tl::ilt 'U l 'U~1tl DNA lil1n'fli'!~'ll'fl~n'fl nu~1t1 DNA 

"11nH'II'fl~LL,J lil::ii~n~ru::~LL~nmh~nuhhh~l u 
.d I 1\14 --

nm~::L'fltl(;l1J1~'fltl1~ LLinlil::ln'fl~~'Q(;l'll'fl~1~~Vl1~'n'U~-

.do- d.r:l .oct -~l o 

nn~Vl~1Pitll'llrn~u~ 'li~L~~'tl'Un'UVI~ '!..! DNA 'll'tl~'n'fl w. 
LL~::LL,J-vlLtlul'i'lrh~urn~n~cu::Vl1~~ufinn~'ll'tl~R'l1~ • 
Ltlu~u~u -vlchuVt'flrn~1n~~n ilL "JiuJumn.Jn~ufi • v dJ 

!"I .. 'I' .. .J'~it" 
LU'U~'U~tll'l'U L ~~lii::Lnrn'II'UL~ (;) • 

l 'Uvi1'U'fl~L~tl'ln'U n'11n1t1Vl'tlrn11X~Vl1~n'Ufi-• 
!::-~! - t(" ,J f¥ A 

mT~'II'fl~R'l1~?; L um::U'l'UVlf'I'U~'U~ 1 mnrnlil1nmT 

fl'tlnLL1J1J rfllnln1f'i'lln'U'IJ'fl~PI'l1~~~1E.IL ufi1-vlLu'UnnJLLiil 
• w 

·- d "'- :<a' " -~1Rru 'li~~::Vl'fl'U~n~ru::LRN~n~Vl1~-nufimT~'II'tl~ 
w • 

~1tln'UfiLL~~I'I'l1~1t 'Un1::1J'l'Uvlf'IU,_f'U 1 'lltu::-vl~'U~U 
• v • 

iiuni~~u fi~'tlnu 1m um1~ rn ~'f) c.j1 u Vl1~ m~ L ~'tl~'fl 
l'l'l1~~~1unu 

L~'tl~'U~uii'fl~n~n'l1Vl1.hV11'UU(;lL'fl1n111.JNLL~~ • • • 
1 ~ .. d d ... ' !"I 

'll'tl~~ 'UVlf'I'U~'U~ 1 'li~~::Vl'fl'Ut.I1'UVl1~J)1~~1Lu'U 

'fl lnln1f'i'l!JI'U'II'fl~ l'l'l1 ~ '"~1 tiL~ tl'l nu 1 fln l 'UI'If~LL 1n 

R'l1~u~J~n'fl~~nfl1'l'fl11i!L,JL ~ii'flunuviL~m L "liuu~J~Lm 
• I d ~ - fl"d - -

n1~ R1'l1 ''U1tl n: 'li~LLVI'U~L'UVlf'I'ULntl'lnum 

'U1EJ n. Ltlui~J~ml'i'l~nuLL ~~l'l'l1~~~1tl'll'fl~'U1tl n. -vi 

LU'U'fl~f'11.h::n'flU~'lu~ii~'ll'fl~ 1~n i ~n~n1'l1Vl1.hVI1u • 
..I ~ ..I d~ ... ~· .. ~ 
mmnu ''U1tl n: VIURI'Ifl~'U~TUT 'fl11i!L~L ~~'tlunu 

• v 

.Cif ct - ... .... .d - """'" VIL"tl'l nUVl1JI'II'Ifl'flni'I'U'"'U~11J1n L" L -nn::~'fl~ • v 

R'l1~~~1tl'll'fl~ ·u1u n: lil1nluu~~~-v~LL~nn~1~nu • 
LL~mTiitJfii\~n'U fi~"~'fl~'fl~1Tn'U ti~::"Ji'l tiL ~l!l'll'lfl 
~~~'fl~ f'i'flt11 tJfu'fl!JIIn1f'i'liJI'UL~tl'ln1JI'I'l1~~~1tl'll'fl~ 

n1u1'11'1~~~ l!l Ruif 1,J~1~1Tnufu!l~n~n'l1-. 
VIU1Vl1'UL~tl'ln1J~'lln'U LL ~~l'l'l1~"~1tl'll'fl~ ''U1tl n: . 
l~R~1ul'l~~nu L"liu Ru~ii~~'fl~R'l1~~mu'll'fl~ ·u1u 

n: ~1Ltlu~~~i'lT1EI'flth~~1n 'lltu::~ifinR'U~'fl~ 
' a .Q. dc:t 1 4 

R'l1~~~1tl'll'il~ ·u1u n. • 'l1Lilu~~Vl~~1~'flm~m 

UI'IR~~~ l!l if nmlil~'fll'l'l1~~~1t1L'Uil~~L~mnu • 
~ .... d ~ ..I.. ~ .. • 

''U1tl n." L~?;LT'il~ IJI~Vl'llnLn'U~ LIJI'U (Lugwig 

Wittgenstein) LTE.In~1iim,-l-D\n~m~ (Language 

game) -vlLL~nn~1~nuRufl::m~ b LL~::n~~~u~n'fl 
f'i'l!JI'ULL ~~R'l1~~~1tl'll'tl~ ''U1tl n: ~1LU'U~~i'lT1t1 
" ~I .. L ~ .- d ..I 
nlil::nfl1t1Lu'UI'l'l1~1'1~ um::U'l'UVlf'I'U~'U~ 'lltu::Vl 

t 4.c:t4- I Iii 
nfl~I'I'U"ll~ti~Cl'illn'lln'ULL~~R'l1~"~1tl ''U1EJ n: 'l1L u • 
~~-vj~~1~mh~~~ nlii::Li:JuR'l1~Pi~luifinm::u'luvif'lu 

d 
~'U~ 

Ln~m~LL~~::Ln~ 'fluii~Vlfi-nflrh~u~J~R'l1~~~1tl 
~ ~ .-..I " ' ..I ~I .-.I 

'll'tl~~ L 'UV1f'I'UVI~::Vl'il'Ut.I1'UJ)1~ ( VILu'U'il~l'luT::n'flU 
- ., 4 ~ ,dq -

'll'il~nT::U'l'UVlf'I'U ~T'tlLn~m~'U'U 1) PI'UVI~ 'fl(;lln'l1-

VIU1Vl1'UU"'fllnln1f'i'l(;I'U'II'il~l'l'l1~~~1tiJ)1tiL~nT::U'l'U • _., "4 d •-.o:::t-
Vlf'I'U'II'il~l'l'l1~1 ~T'flLn~n1~VILL~nn~n1~nu lil~~nlil:: 

v 

~'tll'l'l1~nu1,Jf'l'fltiTL~'tl~ L "nT1::iim,-H'fi11 um~n 
v 

L~mnu 'fl'flm;u~L~ii'flunu ~::n~L~ii'tlunu LLIJI"l-iitu 

LL~~~'II'tl~l'l'l1~~~1ti~LL1nn~1~n'U 'flu~~t.l~ L ~Ln~n'11 • 

f'i'l'tl th~L "Jiu rfl(;l(;l'l1VlU1Vl1'UL~ mnu fi1~1 • 
·~IJIL~'ilf· Ltlu~1uvif'lu~~n'flu~ii~lu,-1X~Vl1~~u~-

_.,...:J- "d -A CC 

nn~'ll'tl~ m::u'lu VI f'l uLn u 'l nu R'l1~?;L T'il~flVlfi'U1"il 

Ru-vlu~J~n'fll'i'l!;l'ULLl-i~R'l1).m~1u ·~~nL~'flf· l u~n~cu:: 
-vlLuJ~~i'lT1tl'flth~~1n tilii::L;J1lti~m::u'luvif'lu'll'tl~ 

""" ~ ~ .. !:!'! ~ d ..I d 
R'l1~?;Lnmnu~Vlfi'U1"ll L u~n~cu::~u~ 'lltu::VIR'U"ll~ 

u"n'flf'i'l!JI'ULL~~I'I'l1~~~1tl'll'fl~ ·~(;IL~'ilf• L'U~n~cu:: 



n"'l::L -ih 1 uiVlfiU1=D"'l1n1 'Um':::U'l'Uif'IU'I-Ii'i~ chUf'lf'I'Z'I . 
..J' .... .-=~ -d -.to::llt. Cil Q, II' 

ID f'I'U 'U2-J1Y'I J;l f'lll n'ULnU'ln U L 1'fN'Z'IVlfi'U1"ll LL 'Z'I:::lll'l L'Z'I'El1 .. . 
.... ., ,,.d , .c:t ~ ..... 

"'l:::l'liJn'UL2-J1L1'El~ LL'Z'I:::~J;lVl1iJ'El1"KI-3'li'Uvt:::L'Z'I1:::nu L Y'ITI::: 
• 'II • 

f'l'l12-l'li111LLU-3VI1-31'l'l12-Jf.1j;jnt~ LU'U~'U 

m1ih.J!)i2-Jwufi1::'1-1~1~,2-J"ll'UV11~-:J-n1m1 li1'El 
.., tl' I 4 .c:t cf.to::~~t. .to::11t. f .., 

~~f'l2-lmpwn~2-lli'U-31 "'l-32-J'ElvtfiY'I'Z'II'l'Eln11Y'I~'U1 

fll'll'l'l1vt~1vt1'U'li'El~~f'I'UL'U"ll2-l"li'Uvt1~-:J"ll1n11li1'El 
• 'II • 

i~rt2-l2-l~Mun~2-lJu 1 1 1XLnJ;lm1UJ;lCl'EllR'li'IU'li'El~f'l'l12-l 
ll2-l1u1 ul'hvhtlunru LL"'ltil R'ru =a-3"'::Vi'Elu2-J 1 u if'lu 

• w ~ 

llin1 um::u'luif'IU'II'El~f'l'l12-JT"JlJ;l,fu 1 1 1XilinMru:: ... 
...~., 4- d -~" 

f'l'l12-lll2-l1ilvtf'I'Z'11ilf'I'Z'I~nu"'lu"''Elf'l'l12-Jli2-J1ilnu L(;\ LL'Z'I:: 

'lltu::L~il'lrl'Un11UJ;lCl'Elfll'll'l'l1vt~1vt1Ufif'l~1ilf'l~~nu • 
i~mh'l n"'l::~~~'Z'IU'Eluniu2-l1LUULf'I1'El~u"'1 u~"ll2-l"ll'U • .. 
VI1-3-:J"ll1n11 li1'Eli~f'l2-ln~2-JU'U 1 11XLn(;lL'ElninY'IVI1~ 

f'l'l12-Jf.1"'1umi~~uJu 1 ~'lu 

"'""'' .d _., -Q, q 
'111~1'1'U cnn~2-Jf'I'UVI2-J'El~m'::U'l'UVIf'I'U'II'El~'Z'IVIfi'U1"ll LL'Z'I:: 

'~I'IL'Z'I'Elf' ~1LU'U~~i'lT1iJ L~1XL'l'Z'I1PinM1LLUU~I'l 
(form of life) =a~Ltlui'lrilliUJ;linMru::LnWliMI 

I c:l4 "* - ,.:... - Q, -=1 I 

'II'El~n'Z'I2-Jf'I'UVIiJJ;ln'Eln1::U'l'UVlf'I'U"ll~U"li1'Z'IVIfi'U1"ll L"ll'U . .. 
Y'l'lnivtfiulil m.iv1Ln"'~ul uuh~ "''UL-ih L"'lfll'll'l'll-• 
vt~1vt1'U'li'El-3 f'lun~2-lif i f'lur~~v1il r;i'ElY'I'lnivtfiui:nl m.i • • 
'El1"'l"'l::L~;tt'ULL~'Z'I~L~"'l1nL~2-lm~ 

1 mr"' ~'U ~~vt~-iJ'Eli~Lnl'l~l L~'Eliln11L~~ti'U 
m::u'luif'luL'l-1~ =a-33JmnJ;l"'l1nmn..i1L"'U'El'll'fHf'luv1 

il "" .. d 4 .. 1 'EliJ 'U"'1'!11f'l'l12-J1'111~Lf'lm Uf'lf'I'Z'IVILf'liJtt(;ln'El 'Um'::U'l'U 
'II .. • 

if'luLrh LL'Z'I::Ltluun-:J"ll1m1v1L ~tt'l"ll1C1JL um::u'lu 

if'luLrh 3Jn"'l:::L -i11 hf'luvi'Eltt1 um::u'luif'lu1 '1-12-JL~I'i'Eltt .. 
'l~ 111lttili'lmh-3U'Eltt2-l1nv1f'lu 1 U"li2-J"ll'Uvt1~-:J"ll1m1vi • 
.. .. - " ' .ld - 4 'I ttl'ln'Elm::u'luvt f'IULm "'l:::tt'El2-JLu'Z'Itt'U2-J111JR'l12-JL "ll'El L u 

n1:::U'l'Uif'lu1 "'~ v1Li:lu'ElttLI'Itt2-l1n L~'Elf'tuiuLr11u"'Ju 
'II • 

f'IU~u Lll~v1fuLL U'lf'l'l12-Jf.1j;j1 um:::u'luif'luLll~"'l:::l'i'El t11 

Lii12-l1LL vtuv1 "'!Um:::u'luif'luL'!-1~ n'Z'I1ttd]uLL U'lf'l'l1l-J 

f.)(;lm:::LL~ll~nLLVI'U~LL 'U'lf-1(;11 um:::u'l'Uif'IUL~2-J'li'El-3"ll2-J"ll'U . 
m~-:J"ll1m1~1'!11,fu 1 ~(;)vhum1L~~uum:::u'luif'lu 
Q" .to::llt. J I tl' 

n"'l::Lnf;l'li'U'Eltl1-3~l-.llJ1CU 

~~L "'"'~Li]w'liuifnL i'im2-l1"'11n~vtfiY'I'Z'I'li'El~'El~1mu . . 
!iuLn (;)"'11 n!i 1'11'11'l1vt~1 m u ~u(;)J u C1 'ElJu1 u!i ~'~~'~1 . 
lR'll'l'ULL ~-3f'l'l12-Jli2-J1iJ'li'El~InM1 ~~::VJ'El'U2-J 1 Uif'IU 

L~mriu1'Z'Inli1'El~-3v1nnr :J1~L~~ttuLL~'Z'I-3nu'l2-l"l~~1tt1 
.. 'II 

L Y'l11:::fl1'U1"'1LL ~~'El~1VI1'U,f'U • 

1'112-ln!J~!l"'~"'~~~~ml'l'li'El-3Y'I1::~Vlnf'I1~'U1 it ,X 

L ~u~1 ·'El~1mu· Ltlutf"'lr.tul 1XLn(;) • JlY'I" 'tluf'i'Elm'l::: • 
f'l'l12-lfurr;i'El1'Z'In l u~nMru:::lli'i~ 1 

'II 

Ltlutf"'lr.tu1 1XLnl'l '"1!1~· 'tluf'i'Elmnn(;)uvtu1VlY'Iq~m1l-J 

r;i1-31 i-3vt1-3n1tt 'l1"'11 L"'l 1uVif'lm~v1~'El(;)f'I~'El~ Ltlu 

LU1'112-linMru:::'li'El-3tn'l::f'l'l12-lfuir;i'El1'Z'Inli1'ElllY'I,f'U 1 

viu1:::n'Elu 'lu ~'l u i'l'Z'I::: f'l1'li'El~'tl 1'11'11 i'li'Jti91 u 'lu "'i'i~ 
finnU1-3LLr;i-3~T1~~'ULY'I11:::fl1'U1"1LL~~'El~1VI1'U Ju 1 

'II • ' 

LL~'l ·-n1~· ri"'l:::d]utf"'lr.tu1 1XLn(;l '"1!11, 2-l1ru:::, 

1M:::, illLVI'l:::, vtni', Lvt2-Ju~. 'Elu1m~· ~~Ltlum'l:: . ' 
rt'l12-JUU~U"'1niJqJmr;i1-31 1'112-J2-J1 !iuLi'i'El~2-l1"'11n 
UVI1J1VI'li'El~lR'l'Z'I:::f'I1LL ~~!} 1'11'11lR'll'l'U L 'UilY'Ifinn~h~;'U 

'II 

Ju 1 L'liu o1!il'11'11i'll'l'U'II'El~~-3!iuLtluvifnv1Y'I'ElL"' 
~'El-3L~'El2-lMi1EJLU Y'l11n"'l1nLu n"'l:::Lnl'ltn'l::uu~u 
Ltluvtni' li1'Eln1~'El-3u1:::~unu!il'11'11i'll'l'U'II'El-3~-3!iu 

' 
1~ d]ufifnviY'I'ElL"' ri"':::Lnl'lm'l:::rt'l12-JUU~'UL tlul'lni' 

' 

- tl' • d dl 
m::u'l'Uvtf'I'U (paradigm) li'U-31 li1'ElLn2-lll1M'"l 

J 4 
(language game) ,(;lli'U-31 ~~m"'ln~1'll~~1LU'UilY'I 

LLr;i'Z'I::JlY'I fiLfl(;l"'l1nti1U1"'l'II'El-3!il'!l'l'l1VlU1V11'U fiuNLLr;j~ ' . 



1 'U11'r"''li'El·-ln'l'::U'lU ~f'\U,..,\1'11 ~::i:i<f)VJVJ1j;j''lVJ'U 
~ d " .J' ~ .I d 

'!I'El'IVI'l~::l'l'l'VIC1n~11'1'li'U~1n'EJVJVI'l1'VIu1VI1'U VILL~~'I " . 
uVJmVJI'l'l1).m~1u(;]1'~1 ~'EJ~ur::~1ui~wufinuLtlu 

L;.'El'111'lLL,;'111'r"''li'El'lnr::u'lu~PiuJu 1 1~u~d'iJ;!'l 
~d .!'! ~ .. d 

~::l'l'l'1J1'1f;l'lVILL~~'I1JVI1J1VILu'UVI'lL'Eln'il'El'IL'l''El'l '!ICU::VI 
~ d !"I ~.1 
(;l'}~::l'l'l''El'U 1 LL~~'ILu'UVI'lu'l'::n'ElU 

rhJ;!'lVI'ULL ,;'ll'l'l1~,..,mtl'li'El'lj;J'lL'Eln 1 'UL~'El'ILU;U'U 
1JVI1J1VILU LI'JULfl'U1 'U1JV11J1VII'l'l1~,..,~1U1 ,..,,.j 11'r"' 

'li'El'lnr::u'lu'if'luJun~::Lu;uuLLU~'ILU~1m~~ n~1u 
ttlunr::u'lul1P!u1 ,..,,.j n'r"'1 ,..,,.j ,..,T'El111YlUUVIfL~'El'11 ,..,,.j 
LL~~1~:: tl'll'l'l1-if'U1 nLLf'l:: J;!'l~:: l'l'l'L~~ Ln'El1J~'I,..,~ ~ 1 'U 

n1'l'LL~I'l'lnVI1~ j;J'l VI'ULL ,;'ll'l'l1~,..,~1 U'li'El'lj;J'l~::l'l'l'L 'Eln 
I J.J ~ ,!'1 ~ d ...... ~ 

m~1u VI~:JnnuLu'ULI'l'l''IL'l''El'l'li'El'I111YlU'U(;l.'l' nl'l'El Ll'l'l''l-
" 

" J d ... I ~ .I 
l'l'lUL ,..,VI'U L~'El~'Elu1'VI1'ULL~::'EJVI(;l')1VIu1VI1'U • • • 

I 't 4 - E' • ,..,.::J " ..¥ 
'Eltl1'1 1 11Yl,..,'f'ElnT::U'l'UVIf'IU'li'El'll'l'l1~'l''VIC1n~n'l'li'U 

" " 
n~::Cinri1,..,ul'11 ~ill'lrui m~tru::~~'Ell'll'l~'El'~ nu'EJU1VJ1u " . . 
LL~::'fl VI Vl'l1YIU1YI1'UL ,..,fi1J 'U • 

l'l'l1~'tlJ ~1~1'l'Clri1 ,..,u~fnn~"ll1 ~'li'El'l1 ~n~'l 
tJnfuit~V~1~~111Yll'l'l1~Ltlu~l'l~1 ilimiru::L~'Elu 
L ,..,~LU;U'ULLU~'IVI~'Eli'IL'l~1 ( 'EJU~~VI1) YIUvT'I'ElU1 'U 

" 
111'l::L~~L~L~ ('VIn'!IVI1) LL~::U'l'1PI~1nLLfl'U~1'l'l'l'l1~ . 
,..,~1 u LL '!-i'll'l'l1 ~ L t1 u 'il (;I [;11 J;!') [;] u ~ l'i1r'I'Elrl'El rl1'1i~urcu .. .. 

('ElUVIVIV11) 'flu(1un~1LU'U ''El~"ll"ll1' (l'l'l1~LlJr) if~:: .. 
LUUU~~u1 ~Lni'ILL 'U'l 1 u~,..,T'El111'l::LL~'I'li'El'1111'l::LL ,'I 

l'l'l1~Ut'ILL(;]'I ( i'l'll1'l') LU'UL~'El'l'l'1'l'fi'VIVI1J;!')I;J'U'li'El'l~'l 
(;]1'~1 ~~::Cinfu11uhmL,;'Imrur'ILL(;]'I (i'l'liV~n1VI) 

\1 ... " " 
~ oQ & 

uu 1 Lnl'l'li'U 

n'El1 ~Ln1'1111'l::LL~'I'li'El'll'l'l1~fu1 (~CUCU1CU) 1 'U .. ~ ~ 

~ .. d " ~ .I .I I 

~n~ru::VJPIVI1'1VI~'El1'11'l~'fl'ln1J111'l::LLw'l'll'fl'ln1'l'u'l''ILLVI'I • 
Ju 1 'ilu~::ri'I~:J~1 ~Ln1'1m'l::LL~'11 umnLunr::uu 
d ~ .. ~ d " .I d!1 
VICin~'ILnVI ,..,'l''fl'Cl'IVICin'l' ( 'l'u) 'fl'Eln~1nr::uuVJLw1 

.. 'II .. .. 

i'ILnVI ,..,1'flcj'fu1 (u1~) 1 unr::U'l'Un1'l''ll'fl'ln1'l' .. .. 
UNLL(;]'I~In ... 

• 

111'l::LL~'I'll'fl'l'l'::UU~Cini'ILnln ,..,T'fl~'I~Cin!' ( ru) 
'U .. \1 .. 

L~'flC1nLLUnLU'UI'l'U~::ri'lU~1m::uu~LU'U~L~1i'ILnln .. .. 
...:::1 "'- ,.. a ' 'I "' d ~ ..,_ " 4 

,..,'l''El~'l'Ut ('U1~) n~::~'II:JrlL ,..,'l'::1J1JVILU'U~'l'1Jt Ln1'1 

LL u'l 1 u~'ll'fl'l!"r'l1~fu1c.hu'V11'1ur::~1VIi~cr~~'~VI1'1 
" 

rn1, \J. ~~n. iu, mu, 1~ 'flu(1un11'1U'f'll-l ~1 
·~w1urnu:: • 1 uin~ru::~LL un 1~n~'ILUU1::uu~Cin .. 
i'ILnln'fl'fln~1nr::uu~Ltlu~L~1i'ILnrn ( 'iluvh 1 ~Lnl'l .. 

~V V'J I~ 4 .J ~ I 

LL 'U'l L'U~'ll'fl'll'l'l1~L'll1 L~ln'fl L~n ,..,1'fl1::1J1JVIC1n~'ILnln'l1 
" 

L tlu ~'l~l'i11 'l'flU'fl U1'1i~urru Ll'luJ;!'l'II'El'I~'UL 'fl'l) " .. 
L~'flU1::~1VIi~cJ~'li'El'l~fu1 ( ~li1UVJ'U::) i~cT~ " .. 

nu~'I~Cinfu!' 'iluHILLri 'l'U, L~U'I, n~u. 1~. i~cr~. " .. .. 
fi~~1r~ru ~'IL1un 11'1u1'l~~1 ·cr~~::· m'l::LLc.l'I"'J'fl'l 

L~n~CJnfuf (Potentiality) n~::l'l;l'l~1UU11n!J~ 
m'l::~l'l1 Ul'l'l1~fuf (Actuality) ri'I~:J~ 1 ~Ln1'1n1'f 

fufLL~::z;n(;]'ElL~'fl'~11'l(;]1'~1 (L'l'VI'U1) luin~ru::11'1 
~ .. 
f'ln~ru::,..,u'l 

l'l'l1~f;n (L'l'VI'U1) (;]'fl~'l~tJnfuf L'liu Yl'fl1r.t 

(~'IIL'lVI'U1), LlJYl'El1~ ('VIn'liL'lVI'U1), L'UU 1 ('EJL1Jn'll1 . . . 
L'lVIU1) c'hri'ElJ;!'lLU'UI'l'l1~'flmn't~ 'Elm nil 'Elmmtlu 

,..,T'El'flmn't~"t~ 'flmn'tlJil 'flmn'llJLtlu (J;!rum) 1u 

_.£1- 4 GO I d 01" .. in~ua:: l'l~n~ru::,..,u'l n~::~'I!:J~L ,..,'UU'l'U1 mnl'l 

d'm 



fi')'):IJ ul'tn'flti'"l~cy~u,nnulwf'l'l'"l:JJil'fl~ LL ~-a1fFIIFI')~') 
IFIU'Il'fl~~~~nnfu1Ju 1 ( 'flthvnu) 

v v • 

ch A ~'fl tfliFifFI'"l~'liFIU1l'fl~~~~nnfu1 LL'Cl:: B ~'fl 
v v 

111'l::f'l'l'"l:JJ'fltl'"lniltl!ji:~.~~ufinu A 1uim~ru::1"' 
~ d 
ftmiru::,..u~ 

Ltrltfj;Jnn::=l1~Lilun!JmTtlt~LLvi~'ll'fl~l'l'l1:JJi'11'1 Ln 

'flU:IJ'"lUL~~'"l -A-->-B L~n::n1hJil~'lt;1U'IJ'fl~ A U~'l • 
m'l::f'l'l'"l:IJ'flt11niltl!ji:~.~~ufi nu A tflUL~LLn B Iii:: 

... ..¥ 'I" ' 'I d !'I ' .r .. ' 
Lntrl'IJU:IJ'"l Ll'l'fltl1~ L1 L:IJ'flLuUL "llUUntl'fl:IJiil::ft'"l:IJ'"lTtl'fl~ 

:IJ1ULI'ltlt;1nn::1~vi'flltl~1 B-->A ~'fl L~'flil~ru,..1 
'flmniltJ!ji:JJ~Uflrl1J A Lnl'l:€u nlii::L,..llmt.hL~Lnl't 
fl'l1:1Jti1~C1J~U,..:IJ1tl Ufl::ifnLiiiL:J1'fl ( ~U'"lVI'"lU) ~'"llil:: 
~'fl~il'fi'IFII'l'"l~'lt;1U'IJ'fl~ A 'flth~LLUU'flU ~ru,..'"l"i~LUU 

iflil4'u1 ~Lnl'l 'fltl1VI'"lu ~'l u~F~Tm::'IJ'fl~m,-tlT~LLvi~ • • ... ' .r 
lilt;1'flti1~U 

1 unTnl'll'fl~f'lu~il'fltl'"lvnu ui'!Cl tll1~LL ~~n1::mu • 
~ .. .,., ' ~ "" tl"" -
Vlf'IU'IJtl~fl'l'"l:IJTVIUIFinfFI'"l~nu liiUtnnVIIii::L 'CltiU:IJ111J .. 
Fl'l'"l:IJRI'IL um::U'lUvlf'IU, ,..3JJu 'fl11i1LUU~ftlil'"ln~VIfi 

"" Ll'ttl'l 

L'liu ilm~tl1vnu Yl!J~U'"lVI'"lU ,..Ttl~'Cl~~tl'"lvnu 

~vh1m3-ia'fl:IJ 'fl"'~'l' :IJ'"l~n'M'"luuuirl"'1um::u'lu 
vif'lu,,..3J 'fluil~VIfi~flvi'flmTn1,..ul'ln~'IJ'fl~Ln:IJm'M'"l 

1,..3-1 mu1~m::u'luvif'lu,,..3JJu 1 LI'IU'Cl::Lt'lul't "i~fi~ 
~'ell ~Lnr;J eiFit;1'l1YJU1VI1U ~LLt;1nvi'"l~rlU tl th~ilu tlft1 ~'1! 

I d4 4 4 1 - ff'.c:l I 

T::,..'l'"l~FIU VI tll'ltltl f'l'l'"l:IJFI"' Un1::1J'lU Vlf'IU VILLIFiniFI1~ 

nu~~mh'l 

tl
.. tl .r !'I ... ., 

n!J !Jiillilft~ 1J1VIU LuUn!Jfi11:1J"ll'"lt;1VI~T::ytVIfi 

" ,., 4 " ..... J' .. ., 11¥ 

L"'l'"lVINFlU~11 tl~~,-::~VIfiL"'l'"l"'l::tl1Jt;1'1JU,..1'fl L:IJnt;11:1J • • 
n!Jnn:JJ"ll'"l~ifntT~Fl~~1N'fl~ ~~~VIN:fi~Li1u~1 .. 

'IFimfiiFI~~,..'Cl'"lu "'l::'fl~,..1'fll3-inmJ.J fi'"liFI (,.in) • • 
Ju nu~f'l~il'fl~ LUUfiTT:IJ!~ LUUfiTT:IJUU1:1J ~'fl ,.in 
~vTtliflillilti!R'). 

...," '1-'4 -~ "4 

'IFitl1f'liFIIFI1ft~ L'IJ1tl~,..'ClnUULL'Cl'l "'l~Utln LLftl'l~ 

'l1~LUULL1J1J ~~LiJu,..in LU"'Lr:Jtl LL"'lnLLiil~ vh1~Lih1, 
~1tl LL'Cl::Oi~IFir'i\~1 '"'l~"':n· .. 

·nm~t~~,..ft1U ~F~nm m!ruruiFI'"l (m'l::ffi3-id:lu ·• 
' ~ w • 

tlth~~U) ~'fl,..in~vlUU"'l"'ltiiFI1 ~~mh'l:JJ'"lifLL'Cl; 
C1un~1tlfl"'l"'lft~tl1J1VI' 

11ru::L~mnu~J.Jnf'flnnn:~.~iu'flTTnnml~'llmu • 
f'l'l'"l:IJn!)fiTTWll1~ ,..TtlfiTT:IJUti1:1J;:f~1il'fl~ <'t mh~ 
l~LLn 

~- ~~Uti1:1J (Physical inorganic order) LUU 

nnnTT:JJ"ll1~L~tl'lrl1JtlCU,..l1i'i LI'IUL'il~'"l::L~'fl~ft:IJVh 
OJ • v 

tl1n11'1 LL'Cl::nf.i!mfiLUVm'fliFIUti:IJ tflULUU~~U'll't~tl:IJ 
•I., ' ' . - .. 

ft1,..11J:IJU'Mtl • 
lD. V:hilm:JJ (Physic~ organic order) LUUn!J 

..::....::l d .... 4 - , 1:. ..... 
fi11:1J"ll'"lt;1VILntl'ln1Jn11ft1J~Ufi 1'l:IJVI~~Ufin11:1J • • 

m. n11:1JUU1:1J (Order of act and result) LUU 

<r. fi11:1JUti1:1J (Order of the norm) d:lun!J 

fiTT:IJ'II'"l~L~tl'lrl1Jf'l'l1:1Ji:IJnufi LLfl:;f'l'l1:1JLUUL ,..VILUU!:Jfl • 
LLnrlU'IJ'fl~~~~~,..'Cl'"ltl 

<'t. ~fFit;1Uti1:1J (Psychic law) LUUn!Jfi11:1J"ll1~~ 
...J .... • 011:1. « 
Lnmnum::u'lumTvn~'"lU'Iltl~lil"' 

L nm,4'"'u u~tJ,-:;LnVIl~~') tl IFIU m:~.~nufi"llil m:IJ •• 
LiJUn!Jfi1T:IJ"ll1~L~mnu~~il~~"' LL'Cl::~~l3-lil~~Vl :a~ 

"\. 

nnJ.Jilm:IJ Lilun!Jfi1T:IJ'II1~L~mnui~fi:JJ :a~ 

LLft:;finJ.JumJ.Jnu~"'IFiilm:~.~ Lilun!Jfi11:JJ"ll1~ 

L~tl'lrl1J~'l:IJU'MU :a~fl1'fl1Jf'l'Cl:IJFl'l'"l:JJ1tuft1'111~hu . . .. .. 
:IJ~'Mtff'l')ftj;J1 



fiTTU'D1~lL~ mnu~~3:jij';']j;j ~~ h,j3:jij';')IJ1 i~l'll-JaJ'U~tJ L~nLL 'i.1~1.h:;~Un1'l'ruL =B~t_h:;~nl'fvmm t11l1'V'I L 'li'I.Jn'W 
' 

IJl~'fl IJl~'W 'V'I')~nTTU'll'fl~j;J'lU'lt~tlL 'fl~L ,_,~hif ~~31n!J ( LLr;)m~~:;U'f!~L~~13:i'f!~.j1 'U L~n'll'fl~'lTHUFl~;~~1U1TCl 
n1Tl..h~LLr;)~'ll'fl~fiTTU'li1~~Fl'llJFlU'f!E) ;~'V'IVlfiPI1~'W1 

('1t~nn~nnu'll1~iit1Jlm'lu~1 ~!J:a~uii~~~"n t1u31 

,~nmr~'lLULIJltJ~'l'u R'fl 
' 

'L~'fl~~ifn ~~if~~n L 'V'In:;~~ifLniJl~u ~~if~~ 
Li11Jl~u L~'fl~~mJJn ~~ifnhJn L'V'Ir1:;~~ifj;Ju1u ~~if 
n~u(~'ltl)' O)O 

Fl'l1U1L~mnu 1~n ,_,-;.'fl L 'f!n.rmt1uL tlu ~~~nnfu1 
" " " !'!~~ d ~ .. ~d., 

-.,:;L u'W ~u 'V'IVlfi 111 'V'I'II'fl~T:;u UVJCJ n ~~ L nl'l MT'f!'t'l~Vlnm 
" " " 

(TU) nu~~~LtJ'Uj;J'lf ('U1l-J) LIJlt1~1U1TCJLLU~iJJWVlfi-
" " 
n1')"1T:;,~1-.3TU-'W1l-Jii'l~LU'U cL ur:;LJ)Vl Rfl 

" 

~. ~-.3~LT1RIJ1n~1JJ1~~'lt1Fl'l1l-JRIJ1 u~:;'f)ul-J1'W 
' 

l~~1LJ.l3:i'eltflu1~n L'li'W ~L ,_,~tll-J~LU'WVlNn~JJ LLU'l~1 
ol .. ';f iJ ., - ' .J' !'I ..: d ' 
f'IU\'1'!11'l L 'WI'l'W 'fl1tu11JTL'lCU~'l'W'W~:;Lu'W~~Vlflt-J'W'fln 

l!l. ~-.3~LT1RIJ1n-.31JJ1~~'ltlfl'l1l-JRIJ1 LLr;1fl'Ul-J1'W 
' 

.~~13:ifltJ1 u1~n L 0fl-.3~1n31~1~lhL ~flnfl1~mh'ln-.3 
" "" 

I 'I-'~ A. ,.J'~ 
'D'W 'V'IT:;L~1 'W'V'I'Y'f1'W '1~'1 'fl1CU11JTL'ltu~'l'W'U~:;Lu'W 

~-.3~fl~uflnmflum1uf LLr;1m~~:;311fiur:;~nl'fn-.3 
~'l1U~'i-.3L~mnu~-.3L Wchu~~~'ltJ':lfimT~'U ;-.3LJJ1'Ji 

n~t!Fl'l1URIJ1 

~n~1 L ~flL1tJufl~ 'Wn'l'fllJ'llfl-.3fl'l1JJ1'~1'U'l'l'TCUFl~ 
" " 

ul'ihlhi n1tJ1~mfluFl'l1JJ1'll'fl~ 1~mL '1.1-.3ur:;~umrnf 
" 

L=B-.3u'l':;~nl'f) 

cr. ~-.3~LT1RIJ1n-.31~~'lt1Fl'l1l-JRIJ1 u~:;~1u1rnn 
ur:;~umTruL=B-.3uT:;~nML~mnu~-.3f'i1-.31 LWchJu 

c1JJ~1~:;11J1t1V11-.3m-.3,-;.flV11-.3~fll-Jnl'l1u) Lilumuru'VJ~ 

'!lfl-.31'!'l1JJ1L~tl'lnUL~n~LU'Wi-.3'lll'lfi11'1 ;-.3LT1~1U1TC1 
" ' 

Fl'l1JJV'UF1'l1l-J'\11l-J1tJi'lLU~LT1L-ih1~ Rfl muru'VJ~ 
'llfl-.3Fl'l1JJfi 'Uori'l'U~ <L Q LL~LLf'ifl'l1JJ1'V11-.3~1'UL Vl'l1Vltl1 

" " 
,_,-;.fl,.,~n'Y'fVlfifiTTJJ Vinmmu~:;~n~c.huV11-.3fl'l1U 

' 
RiJILL~:;m~ n~IJ1LU'WFl'l1U1ur:;LilV1~ cL 1u1'liur:;LilV1 

" 

L ;!fl-.3~1 n fi TTJJ'D1 ~'!I fl-.3U'iJJ CU'VI~ LL '1.1-.3 fl 'l1l-J l 
uT:;LilVl~ cr ~-.3n£-i1'lCJnri1,_,'UIJlliJltln!J;aYlUU~"'ltll'll 
1 u l!l -ri'lu Rfl n!J~Fl'lUfll-Jn1TUt-.3LLI'i-.3'llfl-.3i~'li1Tfinu 
1 ~ d ,, d A. .r:=loCto ..::it. 

'WL~nVlCJnl~'l'W'\Il'W-.3 ( 'fl"J'Wti1U 'V'I'Dumu nnuumu) 

LL ~:; n!J ~ Fl 'lU fll-J m rut -.3LLI'i-.3'll fl-.3 i-.3111 TFl 'l1JJ R iJ1 ~ L tl u 

~'lflufln~1'W,Q-.3 ( nTTJJUt11JJ ~1'11'1Ut11JJ) 

m:;u'lu YJPIU'llfl-.31'1 'l1JJ1m t1l~mu ru'VI~ LL '1.1-.3 
" II d .J'ct.o::~ d I ,dq 

fl'l1UlUT:;LilV1Vl cr 'U ~-.3ULL1JlJLLCJ'W VlLL 'W'Wfl'W 'li-.3U 

fl'l1JJn~JJn~'WV11-.31'1TTn:;mtil uj;J'lLfl-.3 (Coherence) 

LL~:;~'f)IJ1fl~fl-.3iuwu finuur:;~umrruL =B-.3ur:;~n~1 u 

1~n (Correspondence) LIJ1tf,:;31m:;u'l'UYJPIU11'fl-.3 

R'l1JJ1r.i1u'lur-i'1niJ1 ~31Rru~miru:;L'liuu~~ L nr1:; 
" ' 

tJnri1'\11'WIJ11l1tiL~nTfllJ'llfl-.3n!JfiTTU'll1~ VlFl'llJflUn1T 

UT-.3LLI'i-.3'llfl-.3i-.3'li1TfiTTUlu1~n 
' 

~ru:L~tJ'lf11J fl'fl1.-,Liil'lnT:::1J'l\Jltif'l11'll'tl~R'l12Jf 
" ' - ~ d a .::s 

u1nm1 ~ m:;u'l'UVJPI'W 'li-.3UFl'l1JJn~JJn~uV11-.3 

l'lrm:;mt~l u~'lL fl-.3 LL~:;~ fl iJ1 R~fl-.3iJJnufinuur:;~u­

mrruL=B-.3uT~~nM''DIJ1L~mnul 'WL~n L 'Y'fT1~~'lLLUT 
' 

wniifl1&nl'itntt1 Ol.l81fll.l - D\ll1flN \etrcto 
' 



LmUUL~ij'flU~'lPi'fl'll'fl·mJVI1.:JL1'111RcUIWl!111~;1.:J " . 
~.:~Lnm"lth:iu~'lU~1.:~ 1 ~nPi'tlnud:lult1VINV11.:J 
L'Ml1RcUIRL~~1nn~1 CO> 1UVI1.:J LLI1ln"l:;ilr.i1U'lU1UVIN .. .. 
f1r-i1n1111U'll'flUL'IIIR~;1.:JLVhJu m1f1il1UV1NL~r.i1U'lU .. 
'-i1n111 riL n11:;cmn1~u111 't111unn~"J11~ LL ,;.:~m1 .. 
t1t.:~LL~.:J'll'fl.:J:iu~'lul1l1.:~ 1 1umn~'lPi'fl~111Ju 1 VI1.:J 

~;1.:~ ~'lUn11f1t\1~11t1~'flLUU1UVINL~~1nn~1 CO> 
v 

1UVIN riL nn:;fin~"l!1~LL ,;.:Jn11UNLL~.:J~IR 1 Un11TUT .. . .. 
1UVIN~.:Jnth'l ~1LUU1UVINf1ilR'l1~nt'l~nftUVI1.:J .. .. 
L1'111RtUIR~T'flhi "l:;LUU~'ln1~U111~m~tru:;'ll'fl.:JruVIN .. 

~1UnufiLL ,;.:~m:;u'lU~f'lU'll'fl.:J l'l'l1~1t U UR~3Ju . .. . 
~i1.:~ 1 ~.:~ilr.i1u'lur-i1n111 LL~:;LtJ~uuut1~.:~1Jih..i~1u 

' "" ~ .. .,. !"I ~.I~ .,..,J "" ~ .-
LLIR'IJCU:; L111U'lnUn~ l'l'l1 ~LuU Lu L111VI"l:;Ln1Rt\1UV.Ufi • 

I -(/' ",dcJ ..,.~ 1""""" 
LL~.:Jn1:;U'lUVIf'IU'll'fl.:JR'l1~1 VILnU'lnUL~n U~IRI'I1U .. 
Ju 1 ~1nn~1 CO> m:;mu~f'lu LYl'fl1~n1~"l!1~L~~"' 

4 I 4<111:11t.- - I 

L~'fln ln1~1n1m:;'ll'fl.:Jn!)LL ~.:IVICJH!)'l'l~U1n111R.:JL "l!U 

vtJ.~nfl1'l~11 Uln'flU~U 

V.VIfifi'n~ ~.:JLUU'fl-3i'lfl'l1~1lur.VIfif'\1i\U1f1 . .. . 
n1:;'t1VIfiL~11RTt\t\'flU,fu tJnn!J~~n31U1un1:;LIR1U!Jn 
n1 L 11~ 1Ri'flt1n Lti U.:J~1n1:;L~n1tl!Jn v1~RnVI 'fl 1R~1n.:~ 
U"l"lUULilu~.:~v1nT:;nVIfiL~11nf~~ 'flU"lT.:J~T'flL~ 't~r~u • • 
unt1T:;Lu"l!U~1 .jJ'flf'l'l1~1unT:;L~n1tl!Jn~.:~nfl1'lLilu 

't1VIfin"llh'1.:~ LL~nu.:Jilifcy~1v1~~r~vn~~1Pi'fl "~:; 
'flflU1UI'I'l1~~~1U'll'fl.:Ji'flfl'l1~1unT:;Lmtl!Jn'flth.:Jh 
~ ~ ' .d " 1" 'I "l.:J"l:;~nNnUI'I'l1~~.:J~~1UVIV.1:;'t1VIfiL"l1VIN "l!J11H1 L U 

n11~'flfl'l1~ nu~f'lu~31'u't1VIfin1~L ~fl1Ju 

" ~ .... 
t11"l:UI'IL'fl1n11'flfiU1Ufl'l1~~~1U'll'fl.:Jfi1H1 

mh.:~LI'Ii.:~Rf~r~ IR1~~~n1'lmnnuLiluLnru'Vl~il"l1lu 

·m~1:W"l!U~.:J~r~1u LuumT~:WA'lT~vi1u~.:J~rl1tJ 
"l:;LAft'flULLArl.:J ~:WA'l1Yi"l:;~.:~iu A'l1~LY'Ift'flULLFlr!.:J 

~.:JiU'll'fl.:JW'lnvl1ULnVI~U1 U j1U:; n1rl1~"l!U;;-l~rl1tJ .. 
vl1U~-l~fl1U 

- mhu111ii'fl L~RumTYf.:J ( Cruu) m~nu~1 

( 'fl~t\~'l:;) 

- 'flthu~r~ii'fl1111um1ii'fl~u 1 nu~1 ctJf~un) 

- mhu111ii'flLI'!Un11Lfl1ft'fl (:S~n11) 

- mhu~r~ii'fl1~num1~1-ll'i1n (tl!Jni~t1VI1u) 

'flEhu~Rii'flL(;)U~RTm:; c~nn:;) 

- mhu(;)ii'fl1(;)umT'flu:w1u (uu:;) . 
- mhu(;)ii'flL111Un11~(;)1n1'fl-lln1~LL U'lL ~ln~rl • 

( mm1t1frl~nn:;) 

- 'flEhu111ii'fl Ln11:;Li11~nuVICJHD'Il'fl.:J~nu 

(Vi!J!il"llru1tin-llu~) 

- mhu(;)ii'fl L nn:;~'fl.:JL ~u Tt1~nMru:;'ll1L~fl .. 
(nnw1t11n1) .. 

- 'flthu(;)ii'fl Lnn:;uut1m1 vi1u~:wru:;ifd:Ju 
M'll'fl.:JL11 (~~LN LURJ~) .. .. 

Li1'fl 1(;)vl1U ~.:J~rl1 ur~'lUinUL 'fl-3~1 1111~ L ~fl1d .. 
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