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;$:O)E:l~UJ = 17i<~O)E:l~UJ) ;6\ :i1!1:-'fO)~O)f.lJ.::!JO) 18::$:0JE:l~UJ ~~-::5/j-Cl.,i-:,-C~\o.::.c"c' 

it o o 

"Ji ".J, 7- H:J:-:,-c, ito 17 v-kJ 7'J-Z1:.~l:tl~n, i-OJ 17 v-kJ 1:J:-:,-c~~c L, -c~,t.:: 1:;t ,; :; 

-r 1J-r1-J ~ IEJ~UJ 1AFe1UJ ;6.Z~~c".J, io"c'tctc:H1£l-C~\f,:;6,0)J:-j!:~of1hf.::o i-l.,-C, 

i-nG!if.lJ.::!Jl:~s-qtJJ3C!~4;t~i:t oJ: -51:tJ-:, t.::c ~, -5.::. c"c'itoo 

cf. Gian-Carlo Rota (~$~/7-lj-f- .1 --t? •:,, '1/IM*fflff) 

1jf:i;tJ7 ::..,:7'.k!i-5 ::..,:7··.k c L, -C~~"c'~ tn ,, i t.::~fllit l.,tn 'o -5 ::..,:7··k~~ 

~- ~,lli~-l:tol:tifiiJG7'J,0)7 v-k (f!t1;) ;6-Z~'~o L,;6,L,, i-nli~OJ-5 ::..,:7··.k 

cli§btn,J 

C 199~4}3 20El • ::$:A r....0)-{ ::.., :7 t:' .1 -7'J, G) 

cf. Udagawa Takeshi (~1'$/-r-:t--!f :7..*$fj:tf) 

1ftiff1Jc~:@ (El~) lilm l::"c'litn,J 

C 199~4}3 25El • ::$:A r....OJ -1' ::.., .;, t:' .1 -7'J, G) 

cf. Nieles Bohr (~1'$) 

1-::ir-::. ::..,1,--7' ::..,f¥fR······xt~1iUii!iJ~ n-Cli l::~-C~{£T OJ: 'J 1:tJ OJ . 

i-n "c'li, mtt~Ur0)7--r 1 :7.. r 7J"'I~-:) 17 v-kJ , Elm~ n-c~' o:f:tBSF-c lie'.:. "c'it6-5 7J'o 
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-ttLli1c,:.Ji-c~ t.:J: '5 tJtJ-r ::1' 1J - CI~NOO, ffl3rnm!t.t~, fj:ff, /. -r 1 7ffiffl) fiqc't.tll~ l -c~, < t,O) 

c'et o-/J' G, :t!Hi!it(r-J, ~(t-JtJ f7 t,,- LJ c'li, t li~f9:,;:.ftf.:tH 'o tJiftJ G c. O)fJ-r ::r 1) -ffqO) A'-di1>tt 

tJ-/J<Get G~o r~~J O)etoA-7c'mn!G~tt-c~,-;i-/J,Gc'etoo ~ G/;:, C.O)fJj'--::1'1)-fiqc'lic 'A.,c'A.,>(,ft~ 

~ 1J-y-J- 1J-r1-0)ifl~-/J<:iffit;' C-r7J • -y-, ffiffl0)~1fft) o -tl-C-=>~,,:.1i, .t:>o~, xft, :tfH!!itO) r~ 

1) -y-J-1) T 1 -0):il~ 'J Ii~~~~'? t.:6 '5 o -tO) f7 v-LJ fiqc'li, f:it!~ 'J J: 1J tti'l.,6 flo}j{O) t,O)J -/J< 

~~~tti=-=> c. c /;: tJ o t:.' 6 '5 o 

C. 0) J: '5 tJ r 7 1/- L J -/J\ mtt~ffi-/J<;!<~ -C ~' o ~ ( 7 1 - JI., ~-) tJ 0) c' et o o -t l, -cmtt~ffiO) 7 - T 1 A 

~ 7'J<t~fo1 l, -c~' oO)ti, j ~ /;: f Al{(t-JtJ 7 I/- LJ ft IJ 1:et /J, f Ali(t-JfJ-r-::i· 1) -O)lflc't.t~T o{-'FdhJ C § 

;.l-;ic'et6'5o 

mtt~ffiO)t!tWli r-; "?-;"""' ~'J -/J\ c. '5 lt.: r Alt(t-JtJ7 v-LJ 1-'FIJ Ii, **O)t!tw1:.c -?-c*~m]~c'et 

IJ, ~~~tti=-=>PJft7'J,~~, c~;.t GtLoo 

4'@JO)J:'5/;:, mtt~ffi~mo~, f.M.:-;li f7-y7J c~'?fi51J::1J~J:<"too -tl-C, f.l.li, f7-Y7J c 

1i5-? t.:lilrai1:.{iiJ-/J,~~c lt.:~tc1:.UbtLoo tJif7'J,o -ttLli, r7 -Y7 J c ~, '5 t.5/J ::1J1;: t c t c 3 -:>O)~PJ~ 

tt-/Jt(:r::(:E"t 6 -/J, G c' et 6 o 

CD r7 -Y7 J c ~, '5 :t!Hi!itfff)'E1i~PJ~ 

)'.(ftAl{$(t,J/;:, -tO):tfH!!itO)~~~«o1:.li 1,'Jj'--::1'1)-J ~lif)'ETo~~-/J<etoo l_.,i),l_.,, 17-Y7J Ii 

§m$(r-J1;: tAfic't*fj:c't, i l -C~1:.~*.:r.. 1J 7c'b-tO):tfH!!it~lif)'ET 6 c. c li~PJ!l~c'et oo 

@ r7 -y70)~ 1J -y-J-1J -r 1 - J 0)$1if/,Mli, tli~~PJ~ 

r7-y7J c:~''5:t!Hi!it-/J<et"?t.:c l-c, c'li-tO) r7-y7J 1:. r~ 1J-y-J- 1J-r1-J Ii M~n-c~,oO)f:.' 

6 '? 1J'o 19- 2ott!"~O)j§Irof[El;:J: o~:t!H~, £. t.:, 7 -Y7 O)[Eq O);flfi(t-JI~{t1;:J: IJ, r7 -Y7 J Ii 

i§i$)'.(-ftc ~ •:,, 7 .A~ tt, r7 -y70)~ 1) 1/"T 1) T 1 - J -/J<M~ tt-c~' 6:t!Hi!itli t li~fi~/;:j>tJ C -tO) 

~)'Eliltl~'o 

@ rmtt~ffiJ ~ r7-y7J 1:.1m~,:i6t;'C.cO)~PJ~ 

1c1.1c·tJi-c~t.:J: '51:. rmMffiJ 1i~fj:O){iffiffi~x1tO)~~Jl&, -t l-c, ~O)a,:.xt-t-o~~O)fJ~~7'J< 

~;!<~tt -C~' oo -=>i IJ, rmtt~ffiJ Ii t c t c -tO)fj:t£mEB c l -C, et 6~)'£0):tfH!!it~X-fti-li 6-/J,1:.m 

;.t -c~, c. '5 c -t-o 7•• -F~11.,tJ t:,O)c'et o t.: 6 '5 o rmtt~ffiJ 7'J< J- 1-f •:1 H:. l -c~, o O)li, ~)'£0):tfH!!it~ 

>C-ftc'litJ <, IXO)ffi l ~ ,)'.(-ftllk t!tWft~:ffl)'E l -C{'F Gtt -c~, o o 

£l_cO)C.cli, loJt< fi§i$J c~'?fi51J::1Jl;:ti§;.lof:'6'5o -tl-C, c.ti,GO)~"i'iJft~~;.lttli'mft~ffi 

/;:;1o(j-0 r71/7 J C ~' ".) t.5 IJ ::1J, it.: fi§i$J C ~' ".) t.5 IJ 1J-t0) t,0)-/J<;@'.~~fflG~ tJ \ tJ 6 0 c'li, r71/7 J 

c ~, '5 t.5/J ::1J1;:1i~ < PJft-/J<tJ~ ,O)f.:6 '5-/J,? 

i§f$0):iffiftti(r-J, Bc)'E~(t,J, llil*(t-JtJt:,O)O)~;.l::1Jli, tt$~4o/Jm$0)t!tW!:.:1o~,-c, Tc'/;: rT~J ~1:. 

&ill l -C:1o IJ, -tO)-=f-~c'li tli~MBcc'~ tH, cc. 6 i c'~-C~, oo 
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cf. Werner Heisenberg(!fmW$1i) 

r § 1:Ji~ 64o/J'it!i, -c-:hEl~J:: IJ ,J,~ i. ,1t1iftOJ*Jl..iZJ.-§-b ~ :ht: toY-r:£5 IJ, -c-L --c 
c·.::. £1:'t:,t?IJ~~(t--Crr< c , ~/;:T"t:":7 1) ~ A1J{ "fflFF c~ttt:r, 'C" l, --C-c

:h~~El1:'!it:i t:i "~fft-=f" i-iJ¥A.,1;1i,011i:d.>!tiul, f91J;{J;f "~-=f" c-/J, -~ 

-=f" tJ c·1: i 1:'¥11~-t 6 tOJ cA.q W&~ L --c~ t:o t..,-/J, L, 0- .i; -:, c -t 6 c .::. OJ 

'&$-/J{Nrai:il-:, --ci., oOJ-/J, t~ntn 'o c5 6 i. 'ii!fm'itii c·.::. i 1: MfM, < :,t'!1J1; 

~ 6 0)-/J, t~:ntJ \i )1J\ UJ' l, , JEt-l1:'ii:3t <*ft-=ftJ c'1:'iifJ C .I.* Jv.:¥--/J{!fm 

1t1:ti~~ :hf;::0)1;', t ii-?$:,tii:,t'!IJ~ :hf:jcOJ!fm'itJ:: I) ,j,~ < /itn 'o L.,-/J, L, 

-c-:h 1:'!i, Wi IJ ii{iiJ1:'£5-:, t:-/J,? J 

( r$:,tc:3t~ - f.lOJ~cffiOJ{f\t*tJl±!~\i'cxttiSJ P.214 W/ 'v({± ' ::,;«;1,,:'.l 

1--~ /w~f •~iR .iZJ.-t-f!fm 1991$) 

cf. Ilya Prigogine(!fmW$1i) 

f:ft.q OJ El?t~ !io § ii, ~mtJ tOJ, ~rai(t-JtJ tOJ, ~~tJ tOJ1:r•J-/J,-:, --Cffi;$:sq 

1:Wt:b l)-"J-"Jc5oo ~i. ,rai, t&tlitiife(t-Jt!tWUn{~7$~3l!f L --c~ t:o .::. OJtitWU1: 

ii, tltW!ie*tJEJIJJt&~ Ct+;r1:;) c~~ G:ht:o ~H:1:'!i, :ft.q ii~jc~(t-Jt!t 
W!:{±A., 1:'li, 6.::. c -/J{:,t-/J,-:, --ci., 6 J 

c r;i!lfll!.t, GOJ~/¥J P .21 r. :t 11,,::t :>::,; • LA>"::,;:> .:r. - 11,,~ /{7\~m • {7\Ji 

~ • rlttJfiaAiR .iZJ. T-f~m 1993$) 

(2) f 7 1/ 7 J -/J{W: f;:: l, f;: {9'.jlj 

-c-OJJ:: -5 tJ~7$0J!i&W~tr!>~6 f:'d) fJIViOJ'&$-t>)t{tJ -/J{~f: L td!i!:'!!Hi*~ i. 'o ::lt7$1:ii,1ilft1:'iitJ 

<' :3t§rc5Bq ( ;f- 1) AT ,{ "/ :7 ) tJt@~1JtJ{1i< -/J,Gc5-:,f;:-/J,G1:''660 .::.:nGOJ~~-/J{~7$0)!3&3'~m~of:'d) 

t: rJt:rJf!i!'.-Jl-:,--C~t:o ~ffi5esq1:tEfJ~~cr-¥-tit~OJJ::-5tJ f$;±-tJ~~J OJf91Hitt~<:(:ftE"too t..,t,t..,, -c

OJJ:: -5 tJ f$;±-tJ~~J OJf91Hic5 < i 1:ltfrJt(t-JtJ tOJ1:'c5 IJ, ~}sj , -c-OJ r$;±-tJ~~J ii~7$0J;m{t~(t-J~ffi5!: 

1:*Jl.iZJ.:i6i :h--C l, i-:, --C\i, 6 o .::. :h 1:'!i, r7 :J7 J !;tillj!f ~ :h~t:r 6 t.:'tt1:'c5 IJ, ~7$1: c -:, --C .iZJ.--C t;$:Jt(t-Jl3& 

w~m~o t:'d)OJ r 7 v-L.-c-OJ tOJJ OJWt:~1:ii~ G t.i:i. ,t.:'6-5 o 

@ r}t7$J r7 :J7 J x r~i$J = r A.~(t-J7 v-L.J 

~}sj, **OJ r~7$J c f7:J7J OJ~~!i rftHm(t-J~~J 1:tJG~·o~tf.tn,o tJiftJG, 1f.t.,OJ:{:ftf/;:J::-:, 

--c t..,-/J,-c-:h-F':hOJ-Jl..tJ1iaAom1:tJ GtJt., L.,, iifij1i-E:h-c:hOJli&W~m~ --err< .::. c tl±l*tn ,tJ, Gt.:'o 

cf. Kurt Godel Ctt$'1i/1906-1978) 

ff-r1vOJ~7'c3ttt~W 1931$ 

1EJ?ttt~i-£-t..'J::? tJlft~(t-J~*OJ1m*®tt~, -c-OJ{;t,:*pq1;filaA-t 6.::. c !i1:'~ 
tn,J 

.::.OJJ::.-5tJ**OJ7 v-L., fflfifl(t-J~~~~< f:'d)I: f7:J7J c r~7$J ii, J::IJWmt.i:~~~Lt: rA.~sq 

7 v-L.J "'--cftfi L tJtt:hiitJ G tn ,t.:6-5 o .::. :hii:3t < ffi L\i ,~~1:'£5 oo 

@ r A.~(t-J7 v-L.J {'l:IJ 1: r7 :>7 J tJ{~t:-tt!i!:tlJ 
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~ ·c ;: OJffi u ,~~1;::h~ ,-r 17 s;,7 J i,)-t!lJ!t.:-tN:~J c l -r£ff OJ;: c i,){~;t .;no t:'6 -:i o 

• 4-i ""c'OJE!§W(i'.t-J, -jc~i'.t-J, Jlil~i'.t-J, ii!i{t~!'.t-J~ffi!i:!1;:xt-t o 1~tt.r~~, J O)m~ 

• 17 s;,7 J 1;1:~PJtt~1;:--:::>~ ,-c£!§7$ctM{""c'~ o (7s;,71;1:~PJff~~«.~ l -r~ 'o;Q\ i; ) 

• ~>C{t!!MOJ1m:imlt~~1m~ -tt o C!:tm,.!!~OJ!mit{t1;:~ o) 
• 1~15J{'J:~OJPJ~1:J ~m c;:nii, f4$0J71!f""c'W!!V;:~ml--:::>--:::>.t>o) 

•&OJtitWOJ 1A.1ti'.t-J7v-1-J {VJOJt.:~O) 1~filM1¥J c*1J7..T1 "J7) t.r-¥mOJm~ 

-{91J;lti[E:ilOJ,.l!;i.f;:i'.t-J!J;%-~=&~-t oA.ti<t> i I:)~ ,tn 'o l,;Q\ L,, f.-OJ~m1;::b(.t o-¥m1irai:if!~ )7,){~~ 'o f.-L, -C 

f.-OJ-¥m0Jrai~~,t.:,.t1;:~g~~-c 00:imf.-OJ tOJ~=&~ Ve L, i -:d.: G I A.liOJf!.t!!J li71<:~·1-J;:~m L,tn 'o 

flli, mtt~ffiOJ 17s;,7J OJPJtf~c~PJtf~l;:--:::>~,-c~-=>"C~t.:o f.-t'Ui, 1~PJtf~J ~;;f;:~1;:~~l,"C 

mS)"CPJHi){-~""c'~ o c ~.:lt.:i)\ i; t.:o flli, mtt~ffiOJ!i~§l¥J:l:t!!li00:ilOJ!J;%-!;::i[i~, c ~;t "C~, o o f.-OJ 

7 1 -;t., f':'!iliot\1;:~~ 'o f.-;: 1;:, -Ji<U;:fi;::, -5 c}lth "C t¥JJ:itli~PJ~t.:6-5 o 17 s;,7 J liil~§!'.t-J:l:t!!~m 

OJt.:~O)m~i¥J-¥m""c't>oc}~-5o l,i,)\l,, r7s;,7J i,){ 1A.1{1¥J71/-LJ c~''Jil~§!'.t-J:1:t!!~.W,$i;:~,, f,:')7.. 

T1 •;.,J!;:llfeotJi;li7°P-e7..cl,"CtnlurL,tJ~,L,, iP-=>"C~1;:tJot:'(:r""c'.t>6-:io fL!;:c-:,-C, 17s;,7J Ii 

© < i ""c' bJ5tm'l¥JfJftffi~fJO)f;:'o 
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