
I'J.'J.A~'J.~.~.g 

, f¥1!f ' I~*l ' ~~zlDl1* 
=,*~,*~~~,*~~~z~~~~ 

j;. , i* ~ rJ ~Jt J Er-J 1~!-.*'f1 : J *jC A~ 
-'*~~~Wtt*~~~~*~~~ 
- ' *~~~:±:~/~*l 

~ , ~Jt tI:l rJ ~JtJ Er-J ~ -t: r/~dJCJI • J .z:. ~Jl. ~ ~ r*J 5W 
Fi!!fitEl:A.- .. -tfL\S... alfB 

.=, ~$lJ~ 


=,-~*~~ 


[g , f:U~*fim~ 


1i,tbb[i!ij~ 

t\,~tliifJ~~ 

-t:;,~,,~~ 

f\'.M~ 

:fL,5t~~~ 

If; , rJ ~JtJ :,1 'ti.m~~ 

,*~~.tt~5t~ 

=,*~~mli 

ffi·.~.~~:-.~r~IiJ~M~ 
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~'~.'~Mft~'~M~~~ti~ 

A~ffff1iB'9lm~tfE~.~tlfl~ ,tfE.Wijj~tl~5E '11E$5t~tl 

~II ' t'tmJiX~tllJmf* ' tfEMf~~tliIJ~ , tfE.rEJ~tlMfi ' 11E~tt~tl 
~F~'t'£ ' iitl~PJtJ1:tE1'f6J~~:tEA~~*f£~~.se. t:f:tmYl •.m 
5t~±.t:f:t±m~.=5t'~*~~~'PJ1'~~m~~~;~ 

~lJlf5!.mB'91LF.t!,±a ' W*][1l ' fti'jHpl~m ; f!±.m!J!UJ!~ 
~ ti±II~~ftzt:f:t~••n.z~~;~~~~~~M~~~ 
~ 

~ ~ , ffLm ' :*t:f:t{"zfJYti ; §fW' ~f:;f<1tiafj~$}J~~ , 7kM~ 
I
L fi~fj~**~~~~n~*x·~-~a~ffi~~~~~~1i 

i ;tt1!tmffl:tE~~~o 

I 

1£AljU~iiH~1EIa9~'I~mzr:p , ~*1f~. (systems 


paradigm) :!l:.AIR~i&.UJH.~a9Jtr:p-ailUI (Jiii~ , 

2001a, 2001b, 2002c) , 1£~*1t,'!.r:p , •••~~li~. 


(systems) 0 =O~f\:~J.* ~ ~f4tJJij.~~~1'jaJtJr,r:plJta 

Wll~J.fi.li-~*1t .. J:J.IUHiMfl .. jJfF;jHl~~1tm!Gliif~ 
~~~.*~m~1EIa9if~'m~~~~.a9if~gllm.... 
• g*J&1\-JlUiH~ , mz!\~*1fJlUi (systems theory) 0 ~ 

*1fft&.~~f.Ii!llH~,*1 ' ~~=+tiUcH~gJAa9~*1fIlUiif~.6l 

.,~a~.li~~~~7~~~a9.m£~·~~~~1'~~ 

EJ ?&f4. ' 1f(~~~1iffi~ljgl , fJ£1![$J~~ Luhmann tJ-Il)t~ 

*IC~~~~~rzJl±.*~J!~~' .ji~r~~~A~mjjm¥rn/~,~ 

1!1~ , -Ttl ' "'1t!m~l& ' ~~J!f-t.fJ£~1lU5m~ , r.7t!1J!~ 
5t~m.B'9tfHt~VTi~*~ , **lCJ!~~~:tEA)(f!±*f-t.~ii~ 
~~1',rl\~~en • N~*'0~,*l~'I';ruAlmm~ff1i~-.m~ 
t±1~ML::f~~' 

http:tiUcH~gJAa9~*1fIlUiif~.6l
http:1:tE1'f6J~~:tEA~~*f�~~.se


~~'~~A~~rr~.~ ~*~~fffl,.~r~ 

1i J ' ~~~1i1¥J r ~,*I J ' L;1.& 1I:.Eti:.E.ijf~~lJitpIDtlli~1i 

I¥J riB aJ =4i ' ~Ia] 1f.§:1t~ , ::t"1i~. EI !tmi&g~~~zJl 
0I¥JtI. ' ft£ffli ' ::tAJfi~itf;B~i&U ' ..~~~ It r ~Mf J I¥Jmm 

m.Ia]~~m~~~MfI¥J~*I-·-~~~re'~&Nlli~Mfl¥Jm 

~--~Mf~~~~~z.o~~~~~1i,~.~~a=4i' 

iif~Ia]If.§:~~il~Jlt;I¥J5R~ , 1§-&~tUftflJlRtl¥J.tI 0 

J~J*i£Wfffl' ffflWm~ , ~B~WJt!i*izra~IiJlf*~W ' *_ 
1JiHf1t...fr-5Tffi • 

1. I~Mt~#:ff 

1t!i*i£fig:tJfl;tt~!iN ' MlJO.1: ' ff-ffflfl!JiiEJ~rn,@,~~~ 
tp , -JEfffttfltfl-4=tf (Shannon, 1948) , fffifffl~*7~~ , 
Jt!Ut!A~ r ,W*i J tint rfffl J zm. ' ftt)'~15~~JE11IG16~ • 
f&ffij · IE~A~,1S',*i£fi~:tJ~fi!iN • -4=fI~&M~tl::~ , fffl~mn~ 
iJi~ , fffifre:,W*i~fl:flT~liISt~~ri3' , tiffflfffi ~ , ~f£f&,1S',*fE~ 
J.!1Wfi~:tJfl;tt{j!iN ' m.~'lJ1lJt).~fjm~~~ , ,wm~m~'.!!fl:S 
1.111.1:~1f~1f~WW1. · fiU;tt*6~fl1lJfi~1lJt)'~1JDtiW-fffl~II 
1W • "~W-fffl • 11IG~1j~~fffl 0 

2. ~1"~#;ff 

Heidegger (1993) ~~ r fffl J ~EJilGM~B~' r fffl J 

iift)'i!~ rm~ J ~tl::'8§a ' f&~tl::~Allm~;ttGB~iiJ~ilfi 

http:1�-&~tUftflJlRtl�J.tI


~~~...~~~,r.~J~.~~~.Y..¥.~ o. 
ItM.fi-f5=~HIfHi~~.fi-~HIf • 2~Wf f~N9Mi*l¥I*&.m 0 

D*NlIM~~ , ~~, ~I&I;I2ij (~~) mt~Hii~~m ~ f.ilii ~ 
illWX r i*l¥I J • (9661 • *~~) r i*l¥I J &I;Il@iY~G1£~G1£mY 

~ ~rfgJaijX r ~~J l@iY • ~fgJWID • n*N9&1;1~~*&.f~NlIM 
ml¥l·~~.ri*l¥IJ&I;I~~~.~~Y~N·~I.-MBS 

(i*l¥I) 'iiltmHf~MiBiml¥l~ r ~~J • ~4!f§i~E'¥-m0' ~ ::jJ
~M~~~M~~~~~ID·~~~~.G1£4!fMml¥lM~~~~ 

fMJ-$=I?l@iYHi!ll~ (0661) A){SlO~AA • ~~ni~~4i-i*l¥I ' ift 

~2~~fu±W~*i*l¥IM~~'~**~M~~mG1£4!f~~~ 

~~, "ii&l;l~rn!l~~Wf$f~riii&l;li*l¥I~~~Hi!llfij}m . f~NlI~ 
~f$f~mM~~~~~l@iY~~~M~~~i*l¥IL~~OOOO 

-m~i.yf~m'£ 

.~~ 

~n!l~~~iitiaijfu~'iH-· ~~~=I?~~ii.Y:1tlct:~~§!In~§. 

l@iY~~ · ~~• 2f9G1£&I;I~~~~~;j; •~HiM~~~f!J! ::jJ-iii 0 

Lri¥WG1£m.~,M.ij'* r ~~J W~ • ~~M~~illf rHi±~J 
~ r.±~J· Lni~~~~~aijfulilillf • ::jJ-iii=l?~~~l@iYM 

~~-~HiNni~.*Dlj· "\i&l;l~~W3I~2f~NlI' -2~~ 

&I;I~~IW4i~'iH-~~ · ~±. f~N9&1;1.ij'ijLni~-Hi±~~~ 
'.±~~~·~2~~~OO~~~Y~'~~·.~&I;I~~W 

Y~¥B'm.~M~~tj:Jm:&f!J! •~if(n~ni±~tj:Jrg~~~Y3t 
~Ii#~~~-:S·(0661 'A){SlO~AA) *f!J!*~~HiHlM~r~~ 

~ ~ ~m~m¥2tj:J~~ (~SU~S) ~;j;Mrg~~Efl~ (~U!Utf~tU) 

http:Lri�WG1�m.~,M.ij


~.~~~~m~W.~~ABr~~Jo~~.'~.,a. 

E«~~~~.~~,~.~mr~~J(~~~~~r. 

MfJ) , iiBlIf r ~~ft& J" r .~l!fii} J .JiJT~ift ; s.£J!il
~_m,~q~~~E«"~A•• 'M~AD.~If~-«~ 
1!.~.~IJ.o 

1. ~ j! -=.. *jaJ attt"Mi ' fJ.1Jt ft .fltJ1l:. ~ iii ff.J .9Jf 1t Jt~11l jr 0 

M~EJ~f-!.~Wtl~Z1'[6J~r~rpti**1t~UJf~EJ=O!F~ 

ite~Im~Dj! • ~~P9-}[¥rJlllift!F::tWijl[6JW.f~~-='~ZUJf 
~ : ii1fA (2001 online available) ttra~flBmz~ r ff"~f-!. 

~~~ J unt) 1§'J!~l'Im ' MLftErpS 1$ , t-j~ttrp~fi*1t~fi~m 
~1SI1ifi' ~~" rp.Zt1f~Jf!,~ 0 f*MJiji (1997) tE.It~tI~ 
1tf-Jfiftfl.**1ffi~~Zf4~ml!a~1kti~~l¥J~fjrp • tt* 
*1f~~B*rp~~~'**1fn~1k**1f[6JW.fflm~~t-j~Wm~ 

~~"*Pl lft:9~ , ~ft~*)(1t~~*J.B'~i1i*~ftfF •0 ~ 
1999!F~~.~18KI University of Pittsburgh ~1*~ff ' rp9;:UJf~~ 
IfJt±Wff!i1~ft~1IJ University of Maryland 3::f~.A~~UJf~m~ 

ffWf.~ (2002 online available) • ~ r ~]I!a**1t J .mml!r7 
-*7U~ftE**1f~~W**1fj4iBfilIj3ifi~~tfTWti~ · #~~ 
S171'P13~f-!.~JJA)(it*f-!.~~~~~~JJ~-=f®~Ji! 0 

~- ~~ ~-...... 
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2. Alj.a. ~.R *itt. JJ.ltt ' ;~ itt. ~ Je .;X. *.#C;.::t.:t.* - iI-J ~ lIil 
iJf~xiJe.~:f~· 

&"~ , **1ClJ.~fEHJlll¥J1iJf~JtJht~m- tf:iJJt;fi:§ ~f4!j!Wft 

!j!(*~lJ.~~~)rt-J1iJf~~~~'~M1iJf~~fl~lli~ttH. 

WAJtM~~ , wrJ~[[ , ~~~ (1999) ~lJ.i&tt~!fit'fflJ.1iJf~PJT 

;Z~~~~'~::f~~*~lJ.~rt-JM~~~~,~Jt*~~~~ 

*~.~~7~A~llirt-J~~·tt~~tt*WAJtM~~W*~ 

lJ.~ffi~rt-JJtm~~M~~~m*~lJ.~R*~~-~=OOlJ.~ 

(~O ' am-j!rt-J~M~-~*~~1fIi ' ~1ft*6nt~·, r.til!.lJ.~IfIi) , 1ft 
M1iJf~rt-J § rt-J~t)Jii!j 1rt-JlJ.~fF~~~~1iJf~:±mrt-J~rd! ' W~ 
~o ' px!tG~ (1994) , *_ (1994) , ~Jtltf ( 1995. 1998, 

2001 ) , {;~~. (1994, 2000) , .~{: (1995) 1 ~Art-J1iJf~ • 
x~'~~m~+A~~~I¥JM~~~~.*·tt=~••~ 
r_~*~~~~~m1iJfM• .J'~~X~~'~~~'~*~' 
~!j!~,~~~,m~~'~~~'.~~~A~~I¥J1iJf~(~ 

~Jtft~?;1ftbb., 1981)· 

3. :1iit ;~UJt. ' *.#C~.te. ' * itt. JJ.ltt iI-J ~~~ Jt, f;)- ~L ' ~ ill 

JJL;t*l~N#- • 
~O~~§~M!j!W!ti:!j!::fI6J~~Jt*~;ziJf~px*rt-J r **1C 

J~]IfIi.J ' WIHU~ Marx (f,ibgt§, 1995)' Parsons (Hamilton, 

1990 ; Parsons & Shils, 1951)' Habermas (I!~i¥i' 1993 ; 

1. 	 m~m*~A~~¥w~~w~~m~m~r¥~~~J*.~~.'~ 

~:m:mEl~~¥Wfl~~~~~r'w~Jvt~~I!i~~ r¥*1C~~ J • ~®:lE 

mit"M¥~~ r ¥~~i1ii J ' llP rit*¥~~»iJ ' mll.~J~~.::ftq. 
t&ti~. 



Habermas, 1979)' t)'&WfJJU~ Luhmann (1998 ; IS.a~ , 
1992 ; Kneer & Nassehi, Luhmann, 1982) ~),.:nH~jUiIIW~* 

ffiI~~1¥J rft±* r ~*1ClJ.rnu .!l J ' PN~ZFf!!I~B;gfJAl1* ' 1f!m-;gEyjiit 
l¥Jlii71U' ~-~tEl3~f4~Wft~~~ , t).&tEA)[;ji±*f3j.~iJf 
~)[~cp1Rffl r~mfJ.~lfU J lItm~~~ , tt;~:p~¥rJf1~1J?fi!~l¥J 
r~mlJ.~Jz.~'~~~~~~*l¥JiJf~~~~~tE~m, 

~~~~~tE~ EI ~F~cpjifjf*~~m-;gt).~~~*ElifjI¥J~*~ 
~!lIffil¥J~tl ' t)'~f1~~I¥J~Ji1! (tlOft±fr~mrcfJ.IDfBI¥JfJ.glfU~Ji1! 
--~*1CfJ.~)jifj~~~~~I¥J~~iJf~'EI~+~~:P'~ 

1Jti~~¥t~~~~iH.nf • If:1:;9~ , ~ij l;!tcp;!k-OOfJ.~lfU (tlo-~ 
~*1Crnu ' ~~~m~ ,~imfJ.~) f'F~~~;!k~i!l~iJf~.:t:~Z)[ 
~iElli;m~ r~*1C J :fEHmlt~g-f'F~-ilStfflm{j!m (19tltlO' r~ 
mJ ~~;gf~;gfJ. 'mllfJf~ajj) , ~¥.;{;gfiHI::;~~~71~-f'F~ 
-F:Jli7fJlC~~cpm~UJf~ti~I¥J~& : llfijJ r~m J &ffirm.~ 
z~tt~ft ' ~~ , j;)'-~I3m-~mcpl¥Jm~ 'mi11::; '~~*I¥J 
m~iBlII*~~ r~*1C J 1¥J.'1i • 

;g.~~~~&'*.~f1~~~~~~;!t~~wrm~'~ 

7f!~A~~~ff:f1f (~lltlo ,:gt*.ffij~ , f1&~ r~fjJ) Z 
~-f.i~~Z9~ , iEf'F~**jifj~1JOO:fElrmiJf~~l¥J~:?5' 

~* 13 ?&f-I.~w.ft~~~~ff:f1fM1t~ r.1o/1 J t),~Ujifjf* 
~ : -1JOO8rmA~ijijlff:f1f~M. ' ~JIi~J.& ' CJffliJ!n ' 1lJ~~ 
I¥JJ.I~ , -1Jffii&:~7A~tJl3a~;t;$;t;1o/1zRJjtI¥J1t.~lf • :tEl 
tint riJtff:f1ft;.~J I¥JIlI5 ' *m~iBsIfl~F*"R,W*1E • !f!13 

http:1Jti~~�t~~~~iH.nf
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(P9~) fl7F r1i.~1!I.~~PJT~ , fff~¥.1iN:\ , 1t.\~1!I.1ftJ1! ' 
J1!~1!I.1ft~'~~1!I.1ftW'W~1!I.1ftfffJ,~~rAw~~m. 

~'AW~~m~~J'~T~~rm~-,-~=,=~~, 

~~.W '.Wj\~ffiim~ , jtft~j;),~fO J' Heraclitus jl!tB 
r±~~U*~ , *~~U1!l.~ , 1!I.~~U.1<~ , &Z~f& J I¥Jmfft 
(::EiW ' 5IEi!~ , St~Sf!W~~q, 1996)' ¥t*FlE~j;),~tI ' 
~~'~~'~~l¥Jn~~.ff~'~fffl2§a~§aI¥JRN 
Z~~of&~~~~ft~tI~I¥J~K.,~~,~~w~mn~ 

~~~~tI~fiPJT~~I¥J.m,=o~ft"~'~M~~~~~ 

.:fIT:1J~Wf§~~Z~3l:-?Bfl¥Jft~1fi1fpI¥J~~J!I!~ , J!~~ 
~~~m~*§§f&ft~W~~m~~*I¥J~~o~~J!I!~*~ 

W-~~ft~~-OO~.~±.'f&WKm~~r~ff~~-~mJ 

§~ff~l¥Jn~~~~*ffi~m~·~A~~~ml¥J~.~~~ 

~ji , ~~mJi~l*iI¥J~Hm~J!jffl~JtlJ!1C~Agl¥J~. ' ~*1C:!It! 
~~~~§f&ft~,~~m~flPJT~~'~~AXR*ft~~~ 

~~~~~.:1J·~~~~R*ft~~I¥J~*1CJ!I!~flPJT~m· 

~~'~r~~~~~~~~~~:!It!~Z.m~.I¥J~~J!I!~W 

R*r*~J!I!~JZ~~'&Mm~~*1C:!It!~zm~P9~o 

_,~~~~~~~#*~~~~~~3 

r~~J!I!~JWR*ft~~l¥Jr~~J!I!~JZ~I¥J~~~~ 

Itm~§I¥JW~j!mnOO*~: 

2. 	 r f¥1f J tg~,. , At.. ' m,\l • nt\l1!:f¥1f~i!5*.tt . *~1!:-.f¥ 
1f . leE1F;t,. , tMFAt;8: • t£*F~~,*, . &m r $;tJ' r •••;tJ II 
IJ!jl rff1fJ. 

http:nt\l1!:f�1f~i!5*.tt


1. Pfi;jff:l:Sj*iI~mJ.t1¥fl tf:1mPX7C*9.JG-r**1tlsiJtrdJ5tB:f'F 
m~.m*~.~~J.t~~~-oo**1t--~~mL~.' 

fj~ , 13 ~~~f'Fml$ • ~iffl . **1CJMffiiiatlll~lli~:m9.JGf§~J.9.JG 
/f'16J**1CLr~'tf~~~~~iJi[ft~~W~fFmf$ · ffijjji±_**1tJM 
~:m~~!&S~tEA.jjif_**1t~:9Jfjg "~mWfj~ , ~~A.f!± 
*~~mpxLOO'A.jjif~~~~**1CLOO~~B:~m· 

2. Pfi;jff~~J.t~ (ep r**1C J) ~iB"*/J\:::f16J • f!±~¥¥ 
ff Luhmann ~jjif~**1tJMi1fB~~:m~¥~j\Ol:Ff~r~'~:h.Ol:F~ 

fJ]§~f-!t¥W~¥®i~~~**1tJM~L~. ' {§iJf~./()ltt~. 
fimJ!tf~*1fJliaB9~ifii1Uititfi ' ifii.i±lIm " :1e.:J!tiM:.~a 
JI.1Ii ' ~lm~*1fJl:az.4fa.mgl.lPUBH1if'FatamJtJlItB9 
••• ~~!t~:mrA.jjif_Jii1lmft**1t·ffij**1CJMatt:E= 
Ol:F~~4' • 1Y.mUJf~!t~~DmM*t.i " J.tVft " ifMVft ' ft¥l5fHl 
*~'~~*~-r**1t,*~m~~ra.e~*1fJ'~&~l:F 

*~*~**1t"m~**1t"AI~$'~~**1C~r••~*1fJ 

(~*.~.M~),~~ft**1CfF~!t~~**1t~~~8~~ 

W·~~ftL'**1CJMat~~~WHlmJ.t~LiB.~~m~~n 

***1tJMat*~lIio 

3. 	 *.~~~~ti*~~·~~~~~~~R~•••~~ff~~~.m· 
~if:tf«~iiJf~tp Marx' .Parsons " Habermas • Luhmann ~if:"~ 

.~ZE~~ff~.·~fi~**~-~N~·mWftm@if:tf~Mm 

~Z..~mw~~.~ffti~,~gn~~".· 

http:1CJMffiiiatlll~lli~:m9.JGf�~J.9.JG
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.§*_J~r••*_J·OO~~-R5••~.~*•• 
~ , iie~Jt~1:il1:m:1g~~~fIIf'P.jUl!gr••~-w.Jff1f· P)'-"fR!! 
ljMfil1t:m:*li}f~~~*_~~••~ii±!f~f§g)(Ii:f&FJT7~JjUfj~ 

*_~~±~~~'-~OO~, r~li}f~ti~~-*_J~*. 

~~f§IDJli}f~~il1t (.:Ei1iIliW.:Ellm· 1998 ; ftE~' 1988 ; 

Jjt.!.R' 1993 ; Bertalanffy. 1973; Briggs & Peat, 1984. 1989; 

Gleick, 1987; Jantsch. 1980; Mayr, 1997; Pagels, 1982; Prigogine & 

Stengers, 1984; Lovelock, 1979; Wilson, 1998) ~1i~&II$:IDi:='lj,~ 

.'OO~~~ii±5~Jt*.~~~m~~~:m:~~R!llj*_~. 

r~ff1f§a~ff1f§azRgrJ--&II$:~:m:-RrA~ti§ 

a~W~r~ff1f~_*_JJ~m*~5(~T;ii±T;~. 

~ , 2002a, 2002b, 2002c) • ~m!I!Jm ' ~ r~li}f~ti~~-~ 
• J (~f:E-ff1f~- r 1f1l*_ J ' ~~~ml!i:m:Jtt-*_~•• 
• '11: ' *Eifff ' :t}J1i~ , ~f'FW § ~) ~*_~~)(lt~ , 1JY]?1f& 
II$:r~ff1f§a~ff1f§a~RgrJ~grZli}f~~'~~~~7 

*_~~.flf~ti§ ~li}f~rz:t;lZEi/~~:f.£E. • *_~~±JH!t. 
~D-"f : 

1. .f1t;jj. 6!J ~J,5;ft~U'ifi *".4- r 8dJt. J. 

r1fIlJ ~j~iiel!liti~ (;!it-Ri~~~m) .;tt~~mlVG1f 
~ rfl5l1f:t~~ , f§1LfFm J zlJI1* • *_~;ttmJiJGzm7G~~fS1 
ftm'ffl~~~~m~~.~_ft~~,~~~~,~~z~~ 

&T*.z~~Jtt•• 'm1LfFm~~~· 



2 . .f1t r ~ft J ~ tU'.!;.iJf 1t JI:. ~ .#f. ~ .;t$t. , ,:}] 1it ' ittt ' ro 
~~4f j}I:1:fa ·t1. 
iiJi!t~!;f~tftl¥JliJf~ , ~1£RtJUt::t::J!pg7ilWmpJG~~il!J: 

*~~~*-1C~IIZ*6. ' J;jJfjg , ~f'FW§ I¥J ; ~flP~~*-1CmpJG1& 
1£~ffiH~ml¥Jg~,~&*tftW~*~lIl¥Jg~~~~,reti 

r IHI~ J ~fJ:fr:fFf1¥J*65Jttm~*-1C1E • ~F1JllfD11JW~~~!;fm~~ 
*-1C~rlElI~~~~$:frZfDJ~~~'~~~~~~I¥J~.' 

~&~*Z~W~.Z~I¥J~H~m~~~*-1CA~r~~m~M 

lJUlG••11z118!J.1JON! J l¥J~jf • ~*-1CI¥J~m'f1~m1£~rdjJ: ' 
~m~*-1CA~w!lJU~?~$~1?:$fJ.JWpg$MlJlJmpJGpJG:frl¥J~mm 

111 ' ~tm1tiW~MHI:W ; ~m1£IF.J~'J: ' Ji!t~~tftA~1m~1¥J 
Illlff.WiJHt~~ 0 

3. t:ut$t. ~M. r fh tHfJtl~lJ.t J ~;;5- J.t*":fl!itJll:, ~ M..t~ 

1t. 

fJf. r11J1II J I¥Jft:J~~~~Il!ttllW!B:t1tzrJj~fJ.J. ' fjg." 

ffl,@.~t!l!W"1tl¥Jml1J ' f'&tlP.J.J!. r m~ J (~mWl) 1¥J:nJ:t 
* ••Jlt~*-1CI¥J~. ' J;jJfjg , ~f'F ' §I¥JW~F1JnfDtt ' ¥f~-!f7 

~~~~.I¥J•• '~~'.~' •• 'm~I¥J.~.~W. 
tll 0 

4, fJ. r #::fir J fFJ\#::fir ro e...tR.)t 

mJi!t~p.J.Jft r~.J (fffif) E3af'F~*.E3aff1£' iI~ 
WlJi(1tl¥J~li) , iID;JFP.J.A~~~Rrr ; _ rA7*~ , !t!Jr!7( · 7(r! 

m·m7*E3f'&J,~~~r~mftZ'fJ.J~.aJ' r.Uffi~' 

.~ffi~J~-&~fffif~a~fffif~azRrrl¥J.~·Am 

http:m�m7*E3f'&J,~~~r~mftZ'fJ.J~.aJ
mailto:ffl,@.~t!l!W"1tl�Jml1J
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130 #It. ~.u. ... #It.r 
I 
I 
~ 	 I¥JWJ~fi~:h~Jt:~ffJU ' tE**/JVJ\ ' F.iriflWfjW*KiftI1J~~~ ,
if 

i 
~ 	

l!l!lElrol¥J*Kift~tlep , ~~~W~"~f:f-ff~ffi¥ ' ;tff~I¥JWJ 
.~~fftt~~~~~,~*Kift~~~~~~ff-ff~ffi¥'~7 

EI rru=JjiJi!!,ME~~lli~Z:91- ' A~fli~ft~I¥J:mJ:J EI a~fEE. 
WZep IC\I¥J~~ (~Bacon fifiIDtI¥J r fI~mHI3 J) , ft!IJ~fJ!MB<J 
ElaW*~m~ff~~~I¥J~~~~o r*Kift~W~JWr~ 

~jj{1t~ J ' ft!IJ~~III~~I¥J:mIttff~ttJ!**Kift~ejj{1t~N 
epZffttl¥J§I¥JW§*oA~~*Kift~~~~ff~~~~~~tt 

rfi~~mm:tt!1$~J ff~ , ffij:m~atiff~ r~J!JE~I¥JWJ.J" 
J:J{fE~ r ~.J!~~fN~ J 0 

~m~~l1Utl§llil¥J:m ' )t*KiftJ!!~ffijffttl¥J*Kift,~*l ' tt= 
+i!t*cfJ]ImM1~~I¥J*KiftJ!!~ep~l~J!JC7tl¥Jjfm1t{. ' ffij~* 
Kiftm.epr~ff~~-*KiftJI¥J~~~m~J!ro~.o~ffij'. 

~~.~~ffifiW~~~.mm~~~~aA.gn~.~~m 

~.~~ll~'~~:m:B~;t~~-~~*Kift'~~I¥J~~~ 

tt~;t~I¥J~e.tl: ' *6m .. :rofi~ , jif'FW§1¥J ' ffi.fJjiiJtm~
g r J..;.lA~Ji1.\\ r ~~ J zR~ J IY-Jf!~ .. ~11 r J!"iltt!!*J!fi 
r ~*1f.l IY-J~m ' tEA.IY-J~*'I'~:Ii! r ~a.l IY-J~*J o.J:Jrt±fI 
*KiftJ!!~i~~tl ' ;g~J:J*Kift~~~e;miji$f'F~~lli~~~~;tg 
~w~~,m~,~~rtt*JI¥J~~,~*ttr~A~~n. 

Z epIC' J ~ftiW rJ:Jjfd:*f'F~fr±* EI azRlfr J ~~zrdj2l. • 
?&f& ' ¥J1Ja..t.J:J r ftX~A~Wrt±*ZJ!*~e J 1i!lf}j*m.A~ 

i±*I¥J~~§ I¥Jwm~ , fi~t:EepJt~W&/~A~j±*~~~§~ 
J!m~ · tlOfoJW*/J\;tt~**1tWi!t~~1I~1tzm~ff3t1ifF 
m.. ~.El~l6JiJHt • 

http:tt~;t~I�J~e.tl


m~*~~~~*~~~®rH~Jz~·~~-~ti*~ 

~~ ~ EdtJt*~®flJf~~1JlflPfi~W¥ 0 *~~~~ffl}i~~' m 
~~,-~*~~,n~~m~'m~*,m~~~~,~~~ 

~ , ~tiH~~tu ' ?T~~~ , f!{¥ft~~~tJ r*~ J l%flJf~tifl® 
~~z2~om~~~~~~~~~~r*~J~~~m~m~ 

fl"ffi"fl1Jl · ~Jtl;~~zrd3~I3:a:w¥. '~I3:a:~76A~Jt r*~J ~ 
imlt& • ~ftWJ1ift7~§~~®m~ · t!!.~~fnfl*"®ilktf3t*W 
*"~~fttt,~~~mWm~~~~rflHr*~AflJf~J® 

r_~~~*~~~~a*JoffiJt~~~~~~~~~Jtfffl~ 

ffm~~~®~m,~*.tt~~H~~m~~$~'*~~~ 

~.~*f3t~~flJf~~~~moo~®~~a*,~*~~•• 
z · mm r~*,f)lta J a9I1UiIl~!G~Afi~~J:UD.1:&:i.2ii7} (11 
~ljllta) iiIJ.)I. JjUI.~~a9J1nl~~1J(J~.IIf1i.£~it /3 a9 0 1!U 
.:~~II~*~~~-flrfi.~~J,~rrr~J.~~fi 

.7}~.II.IIa9:i1f~JlUI~ , iijft£!lIla9llg*l.l!lIdtllb}. 
~a9*fit... tT~ 'll1:&zrd)a9~1i~mIUHi" ~Jl~.iIUi~~ 
• 0 ifijutll~.~a9 r =*~jjliitEla9 J ap:ll:1£m~fi.jJ"a~ 

~a9~Iiili1f~BmtP .. ttlljJ!~Bm~Bmzrd)a91h8•• ' 1£ 
~~m~••~~tP,oor••~~Ja9••~~Jl~~m.~ 
"it~8z.f!6f3t1.1£iI-flfi•••a9I1;~tP;lm 1!~lM'J0 

a.~Iiil~."~n~=*a9mm~,mtl.~fi.¥tI.~~•• 
tPB9fHI (.~) 1I"&"litf:ng 2. .. 1!U. r ~~ J 0 



132 ~~~:ttN,~ 

~~~~~~w~~~~~~~~~~~~r*~J~m 

~ , ;ltUJf~~JJlzm~Ffi~tl:Hj<J*~ , tgmm,~~ , ~*,J~ , 
~*~~,~~~.~,m~~,mMm~~,~~~~,~~ 

~~ , )tM~~lY-Jinl~pg~ , m¥fE~~i,QU~:t£mmt$)t1mPJitii 
~ • t:EOOJ1U~~i~~McpllJj;J~JJl · j!g;{'F~~$lY-J~1I~~f$J 
~fl~~m (**1t~~) zra~lY-J~l§fP.kl1 • 

_ ... -iii; 8 -?A.-.0 ,~iiIfQ 

r m,l~, J ~1¥fl1¥:t£~jiitJ~Pfitg~~~JJl~P'J~ , :m1¥fl 
lY-J-fl*iiJil'l1 · ttEflMt!t:WitlmtMt!t:W~1nr;ljljm'\~r&m,~-1]<Jji 
fF • 1¥fl~.~ilJ~E'I1IlJj;JfIt~'fI · ttE~mllJfjE'I1cp , ffflPfilM 
JJl~ r m,@'J ' ~1¥flm~*EJpg:9~$::filJ~:5B~-=f-ti ' *fE~EJ 
a:t£;!!t-mflg~.ffijlMJJl~llt-flt!.~~.Pfi~ii~Ui~'I1fl • 
m,~,~j;J1¥:t£~f~f4=li9t:m1¥fl*Ji1 ' fJJ~~fffljillJ~£\~~ 
fl~::fUi~'I1~~~'I1· Shannon (1948) li9t~ilm,~,~-fI 

r ~~tt~t~~ J · tJIHjf;m,@,~:It~~U:lt ' ~-*~Pfiflfffl~lli 
l3a~P'J~ (~pm,~) f$J~fl~~~tt· tiAmffii~ , ~f~m,~, 
ilJtJ~~-fi9;[Jm7~~::f~m' g1G9;Om7W-9t~m~:p~A. 

!fo/J ' ffij~ilJfjEtt~rdJE8*I!'J\~~~ • 4 ~illY-Jffl,~,~:±:J!~m 

fl!Dl1lM1.Wf~~rJjJ1i ; Wiil~m,@,IDti (information theory) iJf~ 

4. 	 ~~n.~~~n.~.~*. ~ra~~.~(~~~~~•• · 
1996) : m(entropy) :f£-~~iiJf~Ulfl~••1t!.I3~:!Ig{ ,~~•• 
••I3~~~AA1t!·W~~M*~*·~~~.Mft~~r.~m.m~ 
W.~'~Mti.~~.~~~~~.g{~a· ••ft~~~&iiJ~~. 
,*If••~gi!~i'a.~:P· Boltzmann ~ 1887 ~.Wlf~~U*. 



~tiffl}BUt9[tit ' fiji , 3C:1#! ' ~ff ' "1tW~mzm.f$ • 
PJ Wiener (1961) WShannon (1948) UJF~a~i! ' *UJF~ 

5ttITfEV&-I1911Wtllrf : 
1. ffl,~,9G~Am ' 1'1t(fj(A~ffilfi~ff:{f , ffilPJTIDIIfJ r ~Il J 

:li~~Am:i:llmllJr&-fl~1Iit7mfi11WW~m11WlfJm,~, ' 
r _ J iitim,~,iiIPJ~J!Al'(fd:*IfJ~¥JJ 0 

2. ffl,~,!MM~¥JJW~fi~:II: ' 1t=illIJ~~&:'~i!~¥JJh~~:It • 
. m.~fi~.Imlif!iJl'8lfJffli{· j!~;jtf&tUI ' glGJiW11'I6J~~IfJt~ 

§:PJfj1!:p:ffiit • ~tltlD • ~J1!iJl:{f1'ff:{f • m.fllllr&ftlfJffl,~W~ 
~1tEW1tElli±~IfJ:l:f!fEJ:Jlt:f;jtffil~AmW2iil ' i!~m~ , 11:. 
*,~.,~m~R~fi~ff~~~o 

3. ~~:{f1fJjI~~CP&:'~ff:{f~ r T~J ' I~Utl:;m,~,1':lE:tt 

R***'~••ffl.:II:-:lE:m~.~ofl~'~¥JJ.ftfiti 

r t.J J lfJ.fW~gr , mIDijJ~m ' .~UX:t5 ' :ijIG¥~[;§ft~?!-IfJ~ 
ff ' Ji~ , 5t1{:., , ~ r t.J J m,~,:{fft~~~IfJ1fJM~~,* • ;It 

r~JtJ~grJ!1.r;1m*o 

4. lIt?!- ' m}eJmEl3v.1r~ , ~~ , &Il ' 1&*~f'l=m ' ti¥JJW 

:ijlGt~lI:zilf'rarm*IUt ' "1t ' IDijJ~ , §1fJ1t~~fi~lIJfFm • fl 
~ , ~EI3~R1&*i\.f~O~rfarfj~~~.tf!lIfJ.JilJiJfilnr~Zffl,~ , 

ffil~~*~mA~~~.§IfJ'Im~~fi~fI~.~~m~· 

5. ffl,~fl~Am rr~~J 1fJ1lCf':ijlGDJfjg'M: ($fiP • fl."
r ~m7Dr.:9G r 1'~m.l IfJ J) • fJ.EAI'(~ffl,~,zrd1DJFm®IHI~* 

~~ ,t:t.~I:I:IT~*1tti.ur~u ' RPm· Shannon JlIjRt 1948 ~PJ. 

~~g~~~~.mr1~~~~rm~JJ~I:I:I.·~~m.wm~ 

.~(mA~m.~m.m~.~.),&~~.~~,m••~.~~ 
bit· 

http:g~~~~.mr1~~~~rm~JJ~I:I:I.�~~m.wm
http:m}eJmEl3v.1r
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~m,@,~f.im ' m,@.tQ.tr5 : 
. ( 1) r I3Ml~1¥tE~~x:1if'Ffflffijlti~ , ill.ro*fiAmPffft 

~J ~mx~,· 

(2) rB~AmpJTif~' ill.~*mJj!~!5~U:BI3Jit~~~ J ~ 
~~, (,R~*1C~tnt@,l1.) 0 

(3) r~~Alri~iIU5J1J' !itfl~ml3a~~~ J ~m,m,· 
~$7J-~m,@,iiJP.A~~~-~Pfffliz. r~~J (fE]!it*1C~ ,mil 
W~}tr=.=if'IiJf ; ~D~mLJ:~ , mtiPftJlJ ' ftlJum. ' IS~T ' 
m~.m'~$~fl~~WJfDNA~~PfftQ.~~~Jj!~m 

,@,) 0 

..::. .. ~iM1t 

tEr~~Z.~'~fl~~J~m~~m.~~~~~~,~ 

~~~~.mmMMJj!.:-~**1C!itfl~••~~iiJ.l1~ 

~·-~*~~.~~~!it~~~l1o~~f.i§Ml1¥tE~~~~ 

.~AlriJt~ftlJ (control) ~~.,*WW. ' :iifJUJf~W1Jlm~ 
m~ 0 fi1.ttB~ , ~$tl~-f.i~~~~l1~P , ~iiJB~l1~rdUlii 
IJ\~~f'F 0 fHlY3lattB ' ~$tl~~m,@,~~g1*'li!WJ' r~tll J fl 
=:lII~*lBiW: (1) ~m~*~I3Jit~*W~~$~*z'~JlJPJT 

m*~~~;El1~iiJ~~l1~rd]; (2) P.AiiJ~~'Ii~rd]~~~~w\ 

1ll~ § ~; (3) lIf~ , m~ , 14J!1! ' fal1¥W~i!~,~P.A~iil~ 
n.flf: • ~ffij{l:E:ii' mlEJ~.~§~· Wiener~ 1948 ~tfmp.A 

IIJWJ@f~\H~f'F~UJf~Jt.~~*,jm1i (cybernetics ; Wiener, 

1961 ; Wiener, 1978) , ~ '* * *1C ~ fl n ~ ftlJ J@ Ii is 
(communication) ~~iI~fFm$ · ffij~W~fti!j , ¥.I!~~*,J ' it 

mailto:IIJWJ@f~\H~f'F~UJf~Jt.~~*,jm1i
mailto:7J-~m,@,iiJP.A~~~-~Pfffliz
mailto:m,@.tQ.tr5
mailto:m,@,~f.im


td~*U 'AI~lI~liJf~iftjijlf&~j! 0 P)'""f~-?Pt-f~~*tl~r:p 

~jifi]1I:m:J!~?tfJ: 

(-) j,1ifi@ffiUmJtlffi1j 

Mt~!U~iM ' i!tI~*tl ' ;Jt1!~*U ' &Bl~*,nflH~:~fj~*,J~ 
II*,J : 

1. MII~*,J~1~jifj~M~~~!prht • 1i¥UfJG¥!1 EJiI~m 
~fjllJzf& ' tiJli~ti~IYl;t*./J\ (9.JG~;tUf.P).~*,J) 0 f?lJ~[J , 
Miller ~fJG¥lJll.~MJM.Ej3~' ll. ,11\ ,*~~.~Jt~WHr:p , 
~~.~fj~~~.'~zjijlM~R~m(~fi.W~mA' 

1983) 0 

2. EtI~*,J~mtijijlM~*tl~*6*1mp)'Bati t ~""f~~~~ 

li~m~;jFEJiI~~trt ' tiJli~'Ii~IYl1Eil¥tl EJ~ZiW3I~./J\ , Wff 
~[J' Edison ~~fJGJ!U~~m;C::ffiHifj~~ t ~'fir:pn~~::f~51 

~f;jfl ' jI~llft!l*Hitm~~f;jfl • 
3. ;Jt1!~*,J~mJM.1ifi.p)../J\~tiJli~ti~rdl~~~l!jlJiJG 

.~9.JG~~'~m~"~M~~~~~'.~~~~~Uf.~~' 

f7d~[J , lfNt~*~~:m:fi ' JM.fiIll!jl~*r:p~1m ' JM.~~m:•• 
jlJiJGEmi~m::It· 

4. &.~1~~*1tfIJJlli~m,@-fm.iI~.A~ , t'Effij~.¥J. 
llil¥Jm,@,W¥JMA~m,~· j\&.~*,J~1~~*1t-.EUI?:DWEU~ 

ZIYl~~~'~*lli~¥&r~~EJiI~J~&~,~*1t::f~~ 

ilfjJtfX~RiP' ~*Ii~~EJ.~-~~~~ • .~1~P)'fEl'l'iI 
~~.~EJ~·m&~~M~.~~ff1E~~ft~*1tr:p'ift1EA 

."tlthUf.¥tJ.rz~Llm • Wtl~l] , 1ji.r:p~f-Jr±iftH~$~iI~ 
)j(tiJ , ::f1T~t'ElJRmttlJ&:¥tl~nt@,ilfj1JjIT ' .El::f~i1!!RiPl3a 

mailto:1~~*1tfIJJlli~m,@-fm.iI~.A
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;'~U!fIt~llt~IJtW~~ , ~§ BW~~Zra~lltjfJm!lr.*f!'J' • 'J, 
JtlPJt)''&mf~:1JrIl:-1i~6il1~~~7~~ X{¥tl~o ' *I7'~••0 

• *.~~.&••~B~o.&.m~.-.~~§lltlltfi 
~,~~§~jf~~.*llt~&.~m~~~*.~m·~*~ 

ii.§llt ' f&~&.~mz~*.iJf1t~fl;tttmlltflm: 0 

<=) fiJf~ r~ffiUt!ffiUJ Em755n 

if~*.lltm$lJW~m~*t:tJ!im~~1i:n?! ' l:1M7Hfi~ 
~.~fim*Ullt:n?! ' it.t),J;Jm~m• • ,~H1m~~if~:n7$;llt 
~fm; 

1. J:JJittl. 

~tfp*.W~~1:.tfp~.tEmpJG . ~fI . ftg:lt~t~ , ~iIIJ:nJ:t 
l:~[aJ , ?&iffi ' ~.~[aJllt~~.epPJtJtE:;uftg~fj~l:tlGJtl 
;f§1t..t&! ; m*U~:I~H)]tJiIIJ~~.W~~*.~[aJfF~if~fllHl~ 
$IJ¥n~mM$lJlltJj~ t it.ftJiii!tlGJtl~:ff:tEm$lJ¥niiml:;ljt.@~ 

[aJ~•• o:;Uftgm••mtE~••-lI*.lltP9$.pJGwm~ 
mf·m-lIW~P9$.pJG~~M~[aJllt*.~A~m~*m.1ft 

*.~:;uftgWfj~ , tJ{l!tE~1i:;Ufjg¥nfili;;f§fJ;l.lltm~$tlGtf:HIt 
*.~fim*uw~mlltM$lJ~•• {¥U~D t Miller ~tlGJtl"~0 

M • 9l~7-1i~fl~O.M:i~~l:.oom~Z:;Ufjglltm~ (:aLfi 

1IW.I!WJrt. t 1983) 0 

2..!.~~.. 

~~.nl-lI*.~ (~*.$;ljt$)tllt) P9$mpJG~_ 

1!tt"~fim . J1Jftgfifi~~.t)'li'im ; ~1ft • .Rftg:tE1ft~fH'~ 



SSt:EltIlA ' fillli ' tJ.'&'iI:~l¥J~ft*m.tti{Hv'CI¥JJ~U~$7t • 
J.\~m.~fliftEE.mIJtt~*1Cl¥JtifA ' filllitJ.'&'iI:~l¥J~ft • tI 
lli~mm•••~*1Cl¥Jm~·~~~fi~R'~~'~.~~ 
m·t:Ew~ftm~'~~-~~~~~*1C~$I¥J~m,m~,~ 

.~ , fi~ ; W-ff&l¥J~me~j;J.~~m.I¥J1.f~R¥~I¥J~~.g-f:m1¥J 

.~o 

f:mmfB~¥JJ~~~$I¥JM~mfB.~tJ.~f:mft~W-~M"~lfp1¥J 

••m~~i?!~ · mjJiltf.~Uf§m~lfpm~~i§~l¥Jllim~~~ff 
~~-.~~I¥J'~~l¥JrmjJJ~~~·~-n=O~~"m 

I¥JWM~ft••$· •••M~mfB.mjJ~~8~.1¥J 

Bertalanffy • tIlli r WM~II J I¥JmfBlti • flilli~¥JJ~~~.~~. 
t5~W-f~7tfl¥J7tM~i1EWJ ' ~~ft~f'Fml¥J.ftJ • ~ rWM 
mllJ 1¥J,'!t.~Jititl:' Bertalanffy ~R~m~~zrdJl¥Jfl§fhttt ' 
m~~~~~~I¥J*1C-tt· 1968 ~~~-~~~~ (general 

system theory) • JftJ••*~PJf~~I¥J.tt.1m • ~1Y]-!N~*1C 
zrdJ;JtWI¥J-G:m~ , w-Jm~m~ (Bertalanffy, 1973) 0 -G:~ 

fCiltil¥J~~ti~ (glGJm~$PJfflil¥J-G:~fC) ~~~PJfWffW · 
W~~W.gtillfJtlm1& ' x:ttl!~fl ' m,I~H~.g.ztifll¥J~fC • 
eplm1&*~ • -G:~~~Wll9l1~*It~ : 

1. :!ltt-Ii. 
__~fC~~~**1Cz~lItt·~~~f§a~ml¥J~~*Z 

• .g-'~**~'~*ZOO'~'&'f~*1Cz~l¥Jma~m,f§a 

http:PJf~~I�J.tt.1m
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.f$~~7~ffll¥JIUltt • IUltt~JJi1£~rdJJ:: ' ~m~*ffiJtfl 
liIJJlJat~Hm$~~pg$mpx~?tEt-Jlnl~~ , mMWHIWmlljf 
!If. : ~JJi1£mfrs'J:: ' ~~~~~JtfljU~l¥Jmll1¥.WijH~~fj 0 

2. :li~tt! 

~*ffiJtflmllttEt-J~~1£at~*ffil¥Jfl~tE ' t!z~~IDt~*ffipg 
~~jt;*z.rdJtJ.&~ffl~~~~$~Zrs'&\m1¥1£ltfl~.f$ , ~ 
ffl~~~!lf.fl~fi ' ftg:Jit ' m,~,Et-J~ti! ' fl;f§H!l¥Jfj}m~fDdA ' ~ 

: : Mr:pff-jt;~ijGT**ffil¥J~f~~ft~~.*fflmll ' m3l.lOJmf~!lJ 
.: **fC~IIl¥JifjlJ*~ ; IElfl:LtB ' ~*ffimlll¥J~ftt!z~~.ijGijitl*~:;M;r:p 

Et-Jmpxjt;~ijGT~~Et-J~f~ • 

3. fh~lti 

triillt~~l¥Jfl~!"HlJ~5j~~ilpxZrdJ~fMjEt-J?tfflJ ' fffiIJJ1IJ 
ttmtfYjB9~~*fCm~fl.rmiltt:tEmfrdJJ::Et-J~f~ , *~1JJ1IJttEt-J 
li!JJiflr~~ , ~fF ' N". , ?t~f~ , r:p{,\f~~1HI:15~ • fttl~D ' 
**ffi~IIB9~1!UltEJ~mpx~?tB~5jf~ , ~oom~ms?tEt-J;f§lif'F 
m.f&*f&/J\ , z.~U!II~:tE;litf.l.ft~J:: ' JttNP r *~?t~f~ J 0 

3l.~1£**ffi~.~fjr:pmJJi;lit-~?tOO~ti*ffl~lIm~~fF 

m ' Jtt$?tEt-J/J'~IJJ.ij Im~*ffiB9*~1JJ ' ~.PJf~ r *~r:pJL' 

f~J • 

4. :li }fIt! 
~~fl~H~'~~JJim*l¥.1~nl¥.1*5.~Jif~ , tJ.&*ffllJJ 

Ottm~JJim*I¥.1~~'~*~flfl~tt'fffi~mf.l~.fl~ 

D.l¥.1fj~W:15tEJ~fl§l¥.1tt'~.~JJi••~Z~~'~~~ 

http:Ottm~JJim*I�.1~~'~*~flfl~tt'fffi~mf.l~.fl
http:Jtt$?tEt-J/J'~IJJ.ij


~tJ~m=:fEf$1~tI1~:.i:flj!I¥J:1J[f:i]*'~tE~m.Wftfl[QJiIt 

m.l¥Jwm ' JiJPJJ;J~$"J!~~ , ffij~:JI:ep~PJfi~ii~MJ!!t~li 
~$"J!~JiJ ' ~PJ~~lim*m (entropy) jf , mi1ff~9,{~*1C1¥J 

&~:I; r £W J a~~~iIt ($NP , fi~lJZm) , m.ilLmJJf~ , **fC 
ml¥JJ!ft:JI:=1If",I¥J~/m.N (Rifkin, 1985; {;~l!fiijWf.f§~~ , 
1997) • -1I1»lt&**fC~~P3$ilm~PJ~ (~[J~fI~ , MiX ... 
JiJ"t!px~) ~mWM*l¥Jmi1f~fj!!**1Cm~~" ' ~[]*~.~ 
J~UfEf.1lJR**fil¥J ' 1t1~fl""I¥J*6ff1t ' **1CrlJ!~If!1kW9r~~ 
~WWW~:JI:,~m~ffi~iX,~~ffij~~~f.1~~~I¥J*6.m 

z~~iX*6. (dissipative structures; Prigogine & Stengers, 

1984) • ~iX*6ff1t~fl"mf.~mm (flowing wholeness) 1¥J~1~ , ~ 
~~~iX*6ff1tl¥J**1CPJffi**1CP3$~~~~m.~~~,~~~ 

iX*6.~IilJ3Z.flIJ~~Fsp:fjJ**1CI¥J~m. (self-organizing) Jj~ • 

1I1mt&~*1C~J!~~F~~*6ff1t~PX*~~*6ff1t ' ~U&\m~¥UjiMSJZ 
fjjl~~~F**ttifi ' **1tP3$;ljt1l"f!::l.:I¥Jt!ftiftgJ!~¥U-:fE1¥J 
!'14m (bias) • ::tfl"PJi~ii~~f3: (fluctuation) ... ~§::~FSP:ttrff! 

I! ' fY!**1CffilJR*I¥J~F~~*6.~lJi~~*6ff1t • ff3pxW*lE~~~ 
*6ff1tl¥J.ftf:fl"[9lji : 

1. NUtlt.ff.(f. ~£:4! 

Prigogine m~ff-~~*6ff1t • Rfl"tElm1Drl¥J.ftf:""F · ~If 
it!lW~r~~~W.W&~.::t&g~f.1I3~~-~~IJJ~tI~~l~ , 



" 
'..·;·l.:;•..'~. 	 140 ~~iJ;fl ~ #Itfa . 

r~ 	 ~~~rm~J~~~~~~~ff~~~~·-~~~.~OO~ 

;}F~1i~l¥-Jm~**ft;tt*!m~1t1i: (dS) , ~**ft~fflFFIlJ~~ 

N~~l¥-Jpgm~1t!t (dSi) , M1JDJ:**ft~J.ifl~w.~3<:ti~1¥-J 

m~~pJT~px8~~~1t:l: (dSe) ZfI] , 1E.~~ : 
dS (**1C{#~~~1ti1:) = dSi (pgnl~1t1i:) + dSe (M~ 

~z~1tii) 

*~~$l'ilJ~ (~O~1$2¥' aft ,J;}J"~px~) ~Ncp~ 
M~1t.. (dSi) *~*~~~~ ; ~m~I¥-J{~{tf:r ' **ft~jf 

1': w.J:~5T~w.1f~Jt!J@F1~:l:I¥-J~~ , ~f.i3<:tfA!f-I!~~M~~ , ~-
", 

) I *lMl¥Jfm1~~px8~m~~f!itl ' m~~ilJl-~M~**ftI¥-JM!t11JD (~[J* 
*1C1!&~) , 1E.~l-~1ll!**ftI¥-JM~:'P (~O**1C~~) , **1CI¥-JM~fl 
IHtlt (dSe) ilJF1~~~ , ~lE~~~ • 

2 . .:Jf-f-1trMt#th~;jfJt 

1m~~~~*5mff~I¥-J~~ , **1C;g:~1fIm~~~{~{tf: ' m. 
~~jJ~~OO1&~~~1i;}F~fjf~ , ~~UI!**1Cm~~Jf ' ~m 
.'~~~~M!t1~~**1CI¥-J1fJfN,m.N'OO~jJ~~fti~ 

~~1i;}F~oo~*~I¥-J*!m~1tii£\~m~!t11Jo • lIi1f;}FSlZfjf 
(~.SJZOO) *~ilJPJ~~F1~3<:~fJJJJtWm/~, ' Ul!M~~~1t:l: 
~~ , mM**1Cpg$=1'ilJ~~Ncp£\~!t11Jo~~ILN ' ~**1C~ 
a~~~~.~I¥-J~M~~'UI!**1C~PJ8.~~~~S~~~ 

•• PJr7HJT*~~~OO~' ~tt;}F~OO~' ~.~fjf~~;}F. 
ttliIlicp;tt~JfNI¥-J~*I~1tM~ : 

( 1 ) ~~jJ~~fti~cp , dSi > 0 ' 00 dSe > 0 ' ~Itt dS 

> 0 • **1C.M~1tiililfi!t1 ' **1C13 ~~tl!:~:¥tlMti*l¥-J~t~ , Itt 
~ , J"Jm=1'M!t11Jo ' **1f~JjUi1MJf.m.~~t~ • 

mailto:w.J:~5T~w.1f~Jt!J@F1~:l:I�-J


(2) :tE~tt~FSjZiti~CP . dSi > 0 • fffi dSeO ' ~!I:t dS > 
o • ~*'C-rfflM3(f-J::§rr;J3t ' 1T1T~~*'CP3Mt~1J[J , rEb1iLJ3t~jij · 
m~~*'C.~m~a~~~rr;(f-J::§rr;,~~~~~~**'C(f-J~~ 

m*~.m!f(f-J , **'C::ffl¥H~A-f~J!::§rr;(f-Jff~ . ~lJJtJjffl;~ 
~$EUEl.~· 

(3) :tEii~SjZiti~(f-J~F~tt~ , ij)\~P~FSjZiti~CP , dSi > 
o 'fffi dSe < 0 • ~*'CW:9~ff.~ff1o/JWWfig;!lt(f-J3Z~ 5 , ~f~M 

3Zil.1t;:;I: dSe ~~ , ~D!I:t ' x::§=-fllJJfig : 
A. IdSel < dSi .~!I:t dS > 0 : ~*'C~~.B~fOJ~~~~ 

rr;~Jm ' i§.lJJtJ~*i$c(f-J~J3t 0 

B. IdSel = dSi ,~!I:t dS = 0 : ~*'C~~ A WB zfl,'(f-J1li 
:W~~. 

C. IdSel > dSi ' ~!I:t dS < 0 ; ~*'C~;W~-~&t~~flt 

~f!t ' tt?1J[J::§rr;J3t-(f-J1JloJffij~f'F . ~I1:G~~*'C~ti7~fflG ' 
.f;j:~~Jmff*6.(f-J.ftf • 

3. »lfiMHf-.:Jj=. -'1-;ftj'~fJ ~ 

Im1.&W~FSjZfi~~fflG~~*6~(f-Jf~ftf ' i§.rJtE::§im~~*'CP3$ 

S. 	 ... Schrodinger:tE 1944 ~itf<J~tfr'J~M!f'ifI3!t~~!i'tf& . ffijW;r~~imf.i'1t 

.Wfj~.rt-Jx~1Il¥ (talllZlI51l:1t ' 1Jlf~) • lI4~~~.Wfj~fiflliZ~ r it 
• J ' ~itf!.¥ r ft);F¥ J (fglJtal . 1l:~J!m.~1'~rt-Jliit\H~~~ . ~tf:'lil 

liiF¥rt-J~.) ; fl!!tf! l3~tI!ffiitmmfljJ.;1t.e~iI!~iI~.Z~JI;@:.1W 
~JI.~~.lWfI~W&f<J . 1'~ , fl!!iJjP). Boltzmann 1UJf*'~~mlW•• 

(I!Pfa'\l.0~i.t~m- r 1;!it!llJfrt-J J .0~) 'P)..&.;1t.JeUt!JHflitffifa.@, 

~m~~Jlm,~~~r~mJWrft);~J~~.;1t.IW~~ft 

( Schri:idinger, 20(0) • 

mailto:l3~tI!ffiitmmfljJ.;1t.e~iI!~iI~.Z~JI;@:.1W


142 jIt*_:f1,f..1i/t 

~i5irg;tllJtl~Ul!Im1iR:~~FSllftiiiJijf~f-!:fl.fFffl ; i5irg~m~rctp 

~fI~:fI:~fj~f-ffl;Ett~~. ' '8~~*1C~:rofi~:&UzOO~ 
1L~. '~§1L*U~ · -artJfl.iiJijfifFffl • f-fSllfti*6mftHlISllftf*6 
mffiI~ , ~ti1M*~:rfl*mf*it!l~~tJ~m~ , 1':;t-arfi~1lE1!t! 
IltiiJij=lf*6m~t33lJ§1-fillJ~~fJ;E ; !fJn~.Sllfti~~Im1iR:~rc 
ffiI~ , i5irgPJT~pJG~~.~.fl~FSllffi~§~~~. ' ~FSllftif§. 
~t~~*1C~Jn1'fI~ , ~*1CP3ms~.~~rgtetffii!it!l1iR:*ffiI1!t!~ 
*1C~.$U~~~~~~ • 

'fl l 

"I 

JB! 
4 . .1j:.i!,ti.••t.tifJil~tb tJ 

~ti:*6m~fftEWflJil&!,~~P3ms~§1L.~~1JJi ' jifi~ 
1L.~M*Uit~*§Jn~F.tt1'Fffl • J:~=lJi.{tf~~pJG*€ti:*6 
mZ&!,J!.ftf ' ffij~F.ttfFffl~~pJG~ti:*6m~7t;t.{tf : -Slm. 
1iR:~*1C~ms~~*ZOOWT~*1CZOOfftE~1'mti.ft,~~W 

tim~~F.ttfD11*'~ , ;t-arfi~i1~mlQ] 'Ii¥ 'RrP' t~~~. 
$lJ ' ~*1CiS;t~~m~mtt ' ltiamtt ' JI~tt~-arfi~ , :Ml~•• 
• i'Ht~fi~1J· ~F.tt.*,J~ilfF;£itJ~F.ttM;t1Jlj~m ' -ar 
tJtE~F.tt1Jljtplt$lJ~fI;E1P!M' :MlJ3.fftE~;tX~mtl! ' ;J 

fi~~~m;tX~~~;Ettmili~*1C~pJG~~~~~~~~~fi 

-ar~~tt~",,'W~lj • 

li'tA~* 

rmIQ]J~~~r1'lQ]ffijr~JJ~~tl!~fFffl(~~~~ 

r1i,*R~-arpJG~# • afffH§iJf7JpJG~~J' :rLT r~TfIlffij~ 
IQ] '/J\AlQ]ffij~fIlJ) : mlQ]~ (synergetics; Haken, 1978) mfi 

http:i5irg;tllJtl~Ul!Im1iR:~~FSllftiiiJijf~f-!:fl.fF


rHI.I;.t}E.(f91:fitHi7f~ r *:fI (gIG*:fI::f raJ) (f97G~glGT**1C~DM 
tE-jE(f9i~{tj:""F (llii&I~m: ' ~F~'lif'Fffl) , ~~fO~m~f'Fffl 
ffi]~PX~(f9~~J(f9!!1!rno· 

<-) 1i~f'Fm9SJ~tt 

~**1Cfi~*~' rmraJ~fflJ~**1C~$*.T**1CZ~ 
~~ •TlitZ ' ji!jjJtf§B:rJJl~""FPJfi1liEe(f9.mi!!ltJgIG-D:fjltJ ' fJIj 

~D ' -tirufi!t**1C(f9Mpx~~ft; • Amffij"Bff[gOO~tt: (1) 

~*. (f§fW.gIG::fraJ) T**1Cffifif'Fffl(f9*6*; (2) ~T**1C 

zrdJ!Hi ' TlitZ ' ji!jjJtf§!JA1(f9*6* (ffifi!JA1~(f9~kfl~rd1~ , $3 

(IIJJUz 'f§fi~ffl~jJtji!j) ; (3) ~T**1Czrd1~~-~' ~F 

~.tt (::fIl9!1t~~**1CM7J.t) (f9fjltJ; (4)- ~T**1CZrd1~ 

gUWti:tl ' ffifift<f¥W.g-~(f9*6* 0 

<=) 1i~f'Fm9SJie~ 
1tf& ' T**1Czrd1(tj rml6Jf'Fffl J ~~~~~~U~~$I29*~ 

jE (glGh) ~/@,(f9m~::tfit).~~gIG.~ , j{tlM!It~(f9~~:!t!i 
~~-ti rf1g1:JmBJ (f9*6* ' ~::f~~~~~$~~~jEm,@,(f9 
m.,ffi]~*§**1C~$m~(**1C§~(f9~.,~re'~$• 
• ) (tjfllJ~ , j{UOJM1~tlF-J(f9mf'F~li~-fI r §iUt12 J (tj*6* 0 

rf1g1:J J ilJiW r § J m.liigU7 T**1C~l6Jf'Ffflffi]~~(f9**1C 
mll~:aA1JI3(tj11· 

<-) 1i~f'FmEr9P9~~tt. 

rml6Jf'Fffl J (tj~W1gr.5¥J.]ffVff: ' DltflVff:JHit@,Vff:(f9m~ , 
1I!lJ**1Ct).¥J.]ffvttfiDgllvttti~1l:±: ' ti~.~ft (~lJif:'*~ 



• Il{MEI~=t?V.ii¥+fi~ijlf.iiiH!J.! . 4* 
flfBJl§f , ~~E.:f3filiil+¥+ · *d..~il::r.fi*!l*#Y-1futl**~nlf 
llii¥+ ' .fi*iJJlliiB¥**~.iiiJ, • (.iiiH~flJii~~}4-· ~ 
MtI**~~fi·~Y)~il±~~~.~~~.·.~.±=t? 

~'.±.iiiJ,ni:&¥**~ · Il{M~~13g3ilfr:1}*m-=t?~iJ.~i1 
±fi . liii~itfib~¥~H~if.iiit! ( .ii¥F~niil~~~gyW 
· ~M¥**~~Uj · D~n9J.) ~l~.ni[B]~•.•iJ..±!l?~ , • 
±.iI¥+ni:&#¥**~ · Il{M~ (8u!dur~p) ~13gYj}*B-iJf 
.iJ.~.±fi · .iff~¥+fib~~~fif.ii¥+ : .~fgJ±~¥**fi 
~m~=#liiiW~~·.iiW~~~fu.~$~~~¥** 

'2!il""f ·Z 

.iJ.~.±~ 

tf~~~t:lifijiljl§ • ~fi9J. • ..u::B~fi~YI±Y-1fib.~ji!l*~m . if 
.~••ij_m'~U~D!l?tI**~~.±·.iJ.~~~. 
¥±@rg~WY-1ibtl**~HIfiJ.~.± · iJ.~.~f.i§~ · .iJ.~B 
~-~#2ijIMn*~fiJ.~. · d..:t>}.~#iJ:¥J0'E±# 

~.*·I 

iHi~IIEaviV[gJ$ (ff!I) 

o .iJ.*M11 (a,H~IM~ 


.•AIHf~~.)fj!W~ • Ol1fi9J.) M$FI~I,-mD~Y-1 ' (MD~J:?:~~~ 


M~fi!!ii · Ol1fl9J.) MDiJ.!tJtE.:~fuLS:' r Ei3MfgJD J iimWliM
 0 

~~W1'i'.ID13' tf~j~Ult?1#±MD~&EJllt= · ~M~}~~ (tI* 

http:ij_m'~U~D!l?tI**~~.��.iJ


3. Jf1--i' 
~~~~~.~m*ff~ffi~~~~~Z~·A~=~~ 

I!i: (1) ;:r;~1i~-~1e'illl!;~~~fi~*Sm ' ~~l!t ' fftEilX 
~~~1tm~z~.~:fl: (2) ;:r;~.~-.~11tjdI:T~~ 

zrdjtiblEJf'Fm~N.: (3) ;:r;~.5f:IilT~~~fj~ , ±~~ 
f!fmll~i{1t11rPJ · ~~HEtrtiHl~trttW~:fI:ft'fi~It*~~:fri 
It_ffiHi ' -IN'~~~.QJPJ~J!5$ , mN ' M ,fj~:I;im 'fftT 
Vff: 'ffl,~im ' ~fI~~· wutm ' mmN (~TB~Sfl~I!.) f'F~ 
fP.*~7F~m~I6lm~~.tk~· 

m~§~~m'~~.$.~zM~~~~m~-R~W~ 

m~~mJ!f:Ef!z-· Eigen * 1970 ~t!!~MiMJ.JlUm~§~it 

~tE~~~:$ (A;;tt~ , 1:.$I~r~1f~,~,) Zre$Ulj~mJ.l (Eigen & 

Schuster, 1979; Eigen, 1981) , mMJ.lJ.!l!~~!it7~T~~~ , i{ 
~~,m.~·§••It*'&M~7~~.~.~.m~11 
7!. Eigen mte : tE~~$ (1t~) ~,Ejt?JHtftl1:.$ (~qo/J) ~ 
,Ejt~~~~fftE~-oor*~T§m.J~,Ejt'A~~-~~~ 

~~~~~~~mit~tE*~T§••~~~~~·~oo§m. 
ilf'F.!i!p~-~mijl (hypercycle) , f)E r ~~$ J ~1tfU r 1:.$J 

~±J!~~it~~TRNx~§m.· 

~.fi~TRNxm.ilf'F~m~~*·mijlm~~m.~ 

~!RH!MijI • §1I1tMJJI •mml.l!t : 

(1) &H!ml.l!t~tE-m:fflalDl~~&H!~ , ;tt~~.mnm;\t 
-~.~&H!~f§1EJ · jlfI · f:E-~rdj~:Eifltft~~QJfj~~fUM 

http:fP.*~7F~m~I6lm~~.tk
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146 It.jUl!~ 

.'~~'~M~~~~~~~'~§M~*~~~~ffi~~ 

-OOfift~ 0 

( 2) EJ fift1l~~&H!~tpl3"fl-OOj;J.J:: (&H!1I!.Im~px 
tr-J) fift~jtr-J~~&H!M!.I ' Ef3~Jlt1l!.l~9"fl-1Itpra~~t!g~ 
~~~ , 31t!gfift;ltfIY&H! ' 1~~lf&H!~Wtprdl~tr-JfI~ , ~ 
~ , ~fiftM!.I~t)'~~fI~ 0 

( 3) mM~1~tr-J;liHIJ~€iS5:r EJ fift1l!.l.7Gtr-J~~ , tEmll 
~tp , lttp-OOEifl~M~**ff 111'1Jit!gfl~~~ , Xt!gfift 

"''''l """f-OO*ktfC h tprdl~tr-J~~, h 1'fjifl~EJ~ , Xt!gfift"""f
;11;, 

OO**ffLtp~~tr-J~~,~~~.om~!.Itptr-J~~*ktfC•• 
7Gl'fJit!g~~fI~ , :ML.§jJlt!gEJ~iB~ , EJ~f§ft ' ~RX-§EJ 
m.tr-J~fF Eigen m~Rfl~ljHl§fI.tr-J 'fI€itr-JmM~~~ ,0 

::tfl~t!g.~JU~i:tM~RX~M ' ~~M~pxiiBfi' ' ffiHIiBfi'W 
~M-fBl~~fF~jtili~~*wJffl1;;t~frJteIiW~ft, Eigen I6J~M 

m~OOEJ~~~*~~mM~~~~~jto 

Hegel tEltmm~fj tpm ili~OOA~~IItr-J1!,*l~~~-fI 
;JF1i~tr-J ' llifP~.1ilEItH~tr-J ' ~lf@JfI~tlEJ!d-tr-JM~~~@ , f!J 
-§/!,*ltr-J~~W~~m~il~~W~IIM!.I*lIltp~-OOtj, 

III ' f!J-'NIIXEf3~ItOO);lU~W=!ftr-JJW*ltJ\/j'lIl;fMpx (tx'j'. ' 
1993) 0 ~g;tiM~WmM~~UJf~~ij!· ~A~!M~*' ~~ 

W~~~&~I6JW~*;;tOOtr-J~~fl~••~~~o 

(-) ~~W*a~ 
~~~~~te~~~.~@J~W=!f~~tr-J~~~.,mll~ 

~~~€iti~MWiiBfi'ffiRH~~&~~MW~iiB(~M~ 

111 Bfi'~flU&~~) ;;tttfitr-J~~ , 1~ilitE-;E~{~"""fJ?b1ig*18 
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~.Ei9*6* ' iffi:fE~-~i!rpmfi~3U&7 rn,@.Ei9I*1Z£J ' :fE~~*~ 

~~~R~mZ~'IZ£J~*S-~~"~~m~7-~~~'~ 

Jl-s ~~ , foJA~~5tgt~*~•• m~!.lt~fiilZ£Jlf:ttl!tH~M~ 
mS.~1'-arfi~5t~~-11H¥:fE ' iffi&:,~:Jt~?Mft.Ei9*6ifii ' ti~ 

*tHlJl~~rJjI~~ZffjjJJ ' 1fi"~'¥jijij:%f~:Jt~jjll5t~fSllf:tZ 
fM]Ei9Hf*o 

<=) fl~~illM~~ 
Prigogine • Haken • Eigen ~AmWJ~~$"~i:I~:ML~F~ 

nfM~1i~$f~' Eigen :fEmfllJftifiirp.I:.1-00I!iiMiQt~IDtIY3t'Erp 

i:I~~$~&:'f&'/i : A mrpfl" n 001'~mHg~fj( AI ' 
A2 '.;...Ai ' Aj , ....An ' ~-mTBrpfl" n fm1'~~fg (ilifl" 
~1~J.t~·OO) ~f* ' t'E A mrpI!iiM~tH-OOfj( Ai ;zHlji (~~7E 
L) , ~~Mt'E A mrpI!iiM~tH-OO~ Aj ii~ (~~~~U1l 
~) , If:t~t'E B mrptlH:f1-00~ Aj ~fgt§~(J{Jfj( Bj , ~~Jm 

Aj , Bj 1;&§I A mrp (~~M~~~~) ~ If:t • J'L:fE A mrp~0 

.~tHm~~~~fg~~~,gt~B.tpm~.~fg~.~ 

~·:fEA.tpm~~tH~~~fg~~~gt~~·~lf:tm~~fi 

5:~' A .tpJm.R~J~~ Aj ~ftf:g(J{J. : .R~;1itfmftf:g~~U1l 

~ • A .~*t'EI**~f:giE&*I~~ttUt.w!~~.Rflft!-~fg~~ 
g ~~JItt'EI*JlUl:*;§ • .RJ!Jlifi~1[~.f~ , ~7fT~mM0 

iIllbrptH~iH~ , I3m.jI~ , .I:.1~iiii1t.tH~$ , :fE~fll:~-ar 
t~~ , ~m::fmjffia~ 0 

(-) 1ijqJWM~ 

-1I~*~illH~lZ£Jm(J{J DNA 7fT ' ~m,@,.ifIj~ 1010 .lt 

mailto:m,@,.ifIj
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~ , *:5tTJf7"U~:ff 10 IY-J 3 X 109 ~1:nIPJfi~ , ;ijt.l.iIDtin'H!I& 
~~~~lY-Jfl~'~~~-~~~IY-J~:ft~~:5tT~~~.~ 

~1tlY-J~lir:p , iIDff~J!l~~PJfig'f1~fiiJgm~-fm~~.Jf 
7"rJ? J!IPfjl!Sc[J.!It • ~fiiJ§;ruIY-J~$*~w~~l:fjiji~mlY-J~.t£? 
~mM.~~,~~~~ft~~:5tT*~.l.IY-J~m.~lir:pl:fj~ 

7M.~.~~mm.o~.:5tT~m.~lir:pg~ft~.~ 

m ' mm~~IY-Jifi6.~g*,rF-1I1§M1~ , mfi~m~lY-Jffi,~jlfu 
~g.m~~M1~lY-Jffi.t,~:5tT~••~WM~m~ft~ 
~'~~z.-m.ff.!lt:5tT~••*~IY-J~-~~~~dm 
ittJ ~-m1~{4=-"F ' RJ!!l:t*~lY-JmdZr~ImM:l3e::a:~m ' J{IJ~0 

~PJ~~~l:fjiji.~~m'ffig:ffft:5tT~~.~lir:pl:fjiji.~ 

f'Fm~ , ;;t:ffPJfi~~lf:t*~r:pI:fj~qF~'f1lY-Jm~ff~ , ~ffilf* 
tti;~{~t~JI ' ft~**1tft:5tT~mi~lUl?!Ilir:ptl:J!m~:ffJfIY-J:1JrtJ 
~1t 0 

..c'~~J£~ 

r :Jt~ J ~f~**1t*fEM"§ a~;!it-'f1.:fI~-"F ' ~~I*J$IY-J 
~d~~~~~• .l.~~~.l.:ffmtti~'ffi*~~~M"§~lY-Jtt 
it ; f§ti® ' $~m~ijil:fj*1Y-J r it~J ~f~~~EE-.tt•• 
~$u~-.1i.Jnl1!.~1Y-Jt!1t 0 Thorn IY-J~t!~~ (catastrophy 

theory) it~-M~~ff~~*SfftlY-JiJf~ , f~5F~~it~:1J~W 
~*1t1*J9H~{4=t!1tZrmgf*'lY-J~M8 (Thorn, 1972) , JJ6!fttt!!W¥" 
7~ftJ!llf®*~;ttfi1!.~PJP)'*fEfij:~~ , :ff®~ifH!'!1t ' :ff®~ 
.~ftij!l0 

JrI!PJ1~iijI?!Ilf!,!~jIUI (jump) jilijfm:1J~ffi.iji • *I!~ 

http:f~~~EE-.tt
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7IUltEmt~tt.¥A!~m=f:rm..t!ii:fjIj)j~lY-Jitt*lifizmt~ , ffiit* 
*1C••lY-Jfirti*;fi , ~UlfiiW¥fZJjUB'gfJt~ft(.}]!::f~tE~!!!1t;~ 

~J.Jf~fOJ ' ffij~tE~ r **1fr7'J$'i'~B'gilJEtt.J • ~a***1f~~ 
~cprm~7llt~~ilJEB'g , mf!l~fiW.B'g1J~it~-liIlif. ' ~a 

!¥:cpra'~71l~~::ffJJEB'g (**1f!3 ~IJ&~::filJE:IX~) , }j~P.!B 
it~-fimm • ~~JjUMmB'g~: r ~.~~ifii.J M~Tmm¥A!lif 

.iiW.1J~B'g•• ' ~ffij , 'i'J.I~ifiicptil!m r ~I!.J -~mf1JJ~m 

*mrmm1J~IY-J••.J(~~tt.~.~R-~=f:rm..t~m 

10· 
WJ.l~.~A:fj~~.~~~tt.~~ $~~~ 

(phase) , ~.~11!i**1f~f§zrm~f§1[". · f§.~-fi. 

t!, *~~fei~Hm-**mlj)j~.~{9aT ' *EE7i!lI!1f.;~tl!t 
B'g~fi' -~:mtEIU~*~~~~*:IJO~$tll00 °C~••*~~ 
~JJiill ' :IJa~~CP*~$tllOO ·Cmf ' it~i9tJ1lJJlill ' ~J.Jfm-~ 
T~$tl~!lmt~ , m:m-.mmB'g •• tia* ' ~.f4= (lIJ.JffD0 

~1J) ~1!1t;JHJ§~7iI5~rtiffijIUI1!1t; , W~*B'g~J.Jfitflil 

.:t1!l~lif~flt ' ~EE-*7U~1J:)'*~F* ' 1J:Jr-;;~Fr-;;~cprdJ~71l~ 
_1!~~~,~.m~~'::ffftEmJ1lJJiill'~~::f~~~mz 

~~~~I5~rti(~g~~)~~~*B'g7i~w.~~~·m~ 

~1!:m-filifl!~.I!'~~'E~'.W~7i~tE~~~ficp 

;t1!~~:IX ' M~lif~lij! , ~:m••P)'lif.1J~iffi.JJlB'g{9~T • 
Thom ~~I!~~~~M'~B'gIt~m.mM : 'i'f!¥f4=.It/J\ 

~lm1lmf ' .!3~~cpB'g~l!itflfitEtfi~*.1t;~~..t : ~rti 

~'~~~'~~~·~.~'~~~'~~~'mw~:~ 

.~~W~OOit~-fi~I!i~~~l!m~(~••W.E~' 
1983) 0 

http:3~~cpB'g~l!itflfitEtfi~*.1t
http:I!~~~~M'~B'gIt~m.mM


.if :~HflI&alMJ~ r iii ij J &aq}iii!!l!q}iii*~~f¥I~ii'K1 ' r iii 
~J &aq}iii!!l!q}iff*~~i,f~~~*-iHIt:M.&aiff~~ 

~11JI.\llii~mii~ (=) 

• ( l+fII?i][2\'f!) .m&a~~ (11J~) iff 

~aaa~~q}ifi&a*~~f¥I¥k7tt .. ~~~&aIf±~M~i?i~f¥I¥k 

7tt .. ~~ti±I~IHf~¥k7ttm ' :/1}~iiim~fiq}ifi&a*~~i,f : ~ 

~~~*~.mOO~·~~~ifi&a*M~~iim" ••&a~f¥I 

¥** .. ?(i~&a¥k* "l!:pj,&a.fi~¥**i§~'K1fui*ati~Ri¥k7tt 

: !?ImW=&f¥S;l'K1 ' ~~M}.W~W~~~m:riiiatilfEl~ 

• ( ~?&!f!&a~IHJ~J 
~~~iim~~~*U~~~g~~i§2ij~~~m-~~-

iW.-~fl~q}ifi!Et, ~?&&aJW¥~~~~~g~~i§2ijg-

iW.-~u~q}ifi . ~?&!i!ID~~fj~~g-~l!!IDEJ3~2;£~) 

.~&am~xm~~.. m~±m~.. m~m~~~2;£~·(~ 

!i.a2\'f!}tjlfEl~;i;&a~W+If--~Ji-~p~q}ifi . if~aa2tiiM 

~~~&a~W+If--~l!!IDEJ3~~&a~~)Lm~~~~IMJ~~ 

-X~W+If~~1T~3t .. ~W&a~~;Jij±5i~~L~~~: (~ 

&a~w.--~l!-~n~q}ii · ~&aI+~--~.!IDEJ3E£~) 

tl-YmL~*mI~n¥J~~~~*• .fi"mif1T~Yfl~][" ;lJIIIi 
Ctt-&aY&aijW;mif:i:it~~ii-• (~.&a~ii~~~i,ff¥l2\'f!~ 

1*) ~!I~~t{ii*!Et±M\f?l~!!l! .. f.i!l*kIl~:ll~n~~nIJllDIJlIIf 

m~iW3t~. : 4Hlb*fikJ.&aiiati~n7tttP~~.lltEl · ¥:Jt 



1¥J~~l!!~cp1Y:~~ffff~~/NIM~ , ~:ntm~~ms@~ , 1!!1iJ 
J;)'~ , 9~~::f1I~ij [i8~iC~ft ' ffiHi~:~m~~9~~~IM&I¥JP3 
~@am~*!l~1:.~ft ' ~~W@~~l¥Mi~FtiG~?J-Im· 

~f{*Ei:ffl~~Wml&J!!J{jJf~Im1iJ!:~iCtl[]faJt:E~}:f~~}:f~1t ' 
~P8it:~ii11 ~}:f~iC*lUI~ft~:n roJ]j.\G~~z.- . 7lIIriUJ.liIt 
(IYG7lIItiU.!!J ' chaology) ~~M~tiU.~~fI ' ttfl ' ~px ' ~iM 
WJ!!m~-r~!!J'4 (Briggs & Peat, 1984, 1989; Gleick. 1987) • 

Prigogine ~{jJf~cpJ}~iCl¥J~1!.~?J-~~*~ , -:m:SJZttr1!.~ 
(1Y:ttSlliSJZITIt) , -:m:~F:SP:ttrtlii: (Prigogine & Stengers, 1984)· 

t:Em~~a~*~·mft~iCWMM~iCP3$~~tt~a~~§ 

~1m6~:nroJ~ft ·1n~U~*1C~altJt§.*~l1: ' ~at~~§ 
ft*~a1iJfis~mU'lP~:sp:ttr~ · !1&~:SP:fit~ (1Y:ttSlliSJZfilt) (fJ 
*.·::f.~~oo~~·~m-~P3$6~~.~· •• •• 
~ , ft!!J~~~~¥'til!. . ii~ r :SP:fi7.iil!. j :m:-fiMmti* • II. 
~ti~~m~JjlG~t~ . ~EE$1t::ffismfl~9H5~~fI~*iffiij Iff 
~.m~lj~th • f:t:SP:ttrMtil!.I¥J{jJf~ite~+nftI.:*C cpM~1J!!Jf:t:SP: 
fig~~~:~~·=+ftI.:*CW.~1J!!J~~ath1J~{jJf~*. 

?J-TW~T~~m~It~~a(fJ~~th·~*iItt:E~.~~~~ 

m*.~flm~PfiD~t:El¥Jmf$ ; t:E~m~~mmif*~' rMlil!.j 

6. 	 -m~~~~..~~~~mm'~~~~.(~~••)~ff-m·~~ 

!I.UJlIj~,mml'H¥mf1l~~UlIt ' ~.p).&fji~~mH.~IY-J~f!B*"'fti] ; 
~.!I•••§.~·~ff-~~~~.~••~f!B~~~,m.*:& 
z. .~.!I_.§.1-> .Q'J' ("11i:~~jlJIf.' 1996)· 
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m-~m~~HiIM!~~ , SjZfti**1Cl¥Jr.r~~~-arJ~IDtgt~i:fI-~ 
~~p.fff~8"J$r~ • 

e~".e~o~~~~~~~.~~.I¥J.*'AO~~ 

~4"~ifpJ(Jf~I¥J¥.~UJf~~~**!iMf~tptJ;}pSjZfti$r~~fl. ' 
r ;}PSjZfti7.~ J ~f~EB~~;}pSjZftirt.~ (13gt~~~ill~SjZfti~1¥J 

;}p**tt~tp) 1¥J**1tpfiJfjI1XI¥J¥.~ , I1ta$r~~EB**1t;}p**ttf'F 
ffl PfiJfjpJGl¥J [7g~mttPfis I~ • ;}pSjZfjf**1ttptf1~~fifllHI~* ' 
~**1tI¥J1fF¥~mti(-5E:1JIoJ~IJT~1t ' ~fI~N~flmtt~1fi 
iZ~l¥J~fj , If:tflmttiZ~¥Ufi15"~~;}pffllWHi!IVJ ' ~1il;}pffll 
M~~~**1tI¥J~mEBw-*I¥J!IVJ~1f~,"~~~-a~m*~ 

II. ' jt'l;~WitXlt~affllMl¥JifD (ffllMm~;}pffllMm3<:m), 
-ar1iEtf1~~m~5El¥JffllM~!lVJ1¥J7.~-~-a1fF¥ ' frffiVtt 
(turbulence) !'lP~-~U • *t~~m~Wtbb[Q].UJf~ order out of 

chaos ,m~1.&tE order tlllfoH3 chaos tpJfjpJGW~~ , ffin.r~~~ 
UJf~ chaos out of order ,mfJi1.&tE chaos tlllfoJe order tpJfjpJGW 
~~ • fl~;}pSjZfti**1tffij~ , ~®~~I¥JUJf~~~~[Q]rot;BA7* 
*1CZ1fF¥W¥.7~.f§R"~ 'WiIltitX~· 

;}PSjZfti**1t~AJ.r~I¥J~~1f-=- (ttll'.' 1993 ; ~~ 

R' 1993) : 

1. ~}¥j Jl.JHt- jl 

tE-5Ef~ftj:""f ' **1t~!lVJffllM~~ffl:IJ1l (T ' 2T ' 4T ' 

ST ... ) , fH&~9c ffll Mfi~ ffij ~A;}P ffllM fi~ l¥J;}p SjZfjf 71fliit!.~ 
~·U-~~«:nNrot;~fflffllM~~I¥J~~: 

x,,+1 = f.l (1 + x,,) Xn 0 < Xn < 1 ' 0 < f.l 
~O<f.l<1~'~~tEOW1Z~ff~W~mxO'~~ 



~~~~~z~,~~~.~~ttXn=OL;~~~<~1 

C~ 1 = 3) , ~~fJJ~1i-llIf!~B"J~~*S~ ; 1it .u :fI}*~ 3 

I!il!i · ~.~~jilijlllfl~B"J~~*S~ . IJJJ;jm~*~~ftB"Jm
liIfmfl'il!i cm:nllti) ; ~.u*~""F-llIIiMM!Wi.u 2 (~2= 

3.449489743) za;;j , ~~ttI:fHW.ll!1ll1~B"JfI~OO: ' J;j1tt:;~m ' 
~*1C:fe~83-*:9UB"JIiMMlIti ( ~ \, .u 2,••• .u n) ffiHftA4pSlZfti7.7i1!. 
m~ 0 1978 1f:. Feigenbaum gt.iW~ffiJtt]WHt~B"JrdjIE8ZJ:t ' 
BP.u n+l - .u n ~.u n - .u n - 1 B"J.ttm Co) • J;J~7}JOI:rlB"J 
J:tft1 Ca ) · ~Jtl~jlttM'~ 0 = 4.6692 ... ' a = 2.5029.....m 

. l!I~m~B"JitfJ?m~7im~ffiffllM7}J(~A4pSlZfjj7.N!.:J!::-ti~ 
~a9@~fJ?~ , ffit§.fffoJ~*1Cim~fflJtt]M7}J(~A$r~za;;j , m 
ilMJI:~mf$ 0 

2. !!t-;f-Itt:!l.i: 
**1Ctp:Efl;!tt~~~a9t1!ft~Jtlm:nm~ , ~*1CtEl~)~ffllM 

~U~r1lIN~~fl..~zr~'~M3e~llifJ? ; :E~~IUI~ft ' lItE~m:n 
1!i~'**1C~~A~~a9~7i1!.~~o~~ttm.~ffiffllM7}J(~ 

.~fJ?~ , OJl-:,l.~JUffiffllM7}J(B"J~*1C ' JjjU1U..tmOJJ;JitfJ?~ 
~ttm~'~~:fem~~ttm.~m-~~~B"J@~fJ?~o~ 

W'jilij~it~M~~~:ffi~M7}~tE~llI7}~!Wi..tlli~jilijlll~ 

a9.~7}~z~,7}~l!iiW8"JW-7}~tt~~~.~'W~ittt~ 

.tpflPfi~a9t;7J7}~ , ~tl1tt7}J(!Wia9**a9m-mrJ~fftEttff 
foJa~~~.~a9~Mo~~ttm._7i1!.m~7fl~~_~Z~ 

;u•• ' ~1i"ft 0 

mailto:ttm~'~~:fem~~ttm.~m-~~~B"J@~fJ?~o
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3. ~ jJUf!.~*" 

ll!i1ittSmz~ Ruelle-Takens ~~ • f!:Jfl~fflmJlm:5T)Z~N 
tpmJWJ~J1iffl±ti¥Uti~ , fffijiA7ifl7i8~lm · ~iiPJUlliJf~~~ijtR 
~*t;1Ctp~=ffMtJJ:tr-l~*f!:JBJI~ft ' &4'&~~~~~ffM~*tr-l 
.ft,*t;1C~~lli.7ifl7i8~lm·~~~.tptr-lr~~_,_~ 

='=~='~~.~J~m.~mJ:m~••~~tr-l~.m 

• 0 ~i® • §M'f.j~tt~mjiA7iflliB~tr-l~Wl!iff~ · f!:JlUlliJf:ge 

iI~~J.&"-~ • 
tEll!itti.littr-l~mtp •PItJ~¥U~FSJZfjfrifl7iILtr-llil!i::l:~¥.i. 

(ttij\II$' 1993 : MllR' 1993) : 

( 1 ) AfiP:lJilM11 
~FSJZfti*t;1C~~~F~'fl · tS~J1t• .glfP'J[$jim11 · ~*t;1C~ 

iiflliBm!pq tr-lff~~I!Im~Ufj~tr-lPI1t15 • 
( 2) 1i*]]~1.~. 

~~pq~m11tr-l~t;1Cf.jW~m~~,~*t;1C~~~ff~~~ 

mlftg • :m~f~ftj:tr-l@f1J!{'tfi1&1W~iiPJfl31~HFmU[tr-lI!i~mcM* • 
;f!:JIE§&~ , tSPItJ~jjfijffMml'H.&~tr-l'Ji ' ~mf:fu3u[· Lorenz 

PJTff!llitr-litJ1.~HI (butterfly effect) m~[] r &Z•• ' ~ 
zTmJ~.~--~~~~~*t;1Cf.jW~m~~tr-lff~tp~.0 

(3) :Ii-lIrt'Mi~ 

~FSJZfti7'lit;f!:J'I'~-fl~~g&~ (strange attractor) , ~~~ 

Mt&'tl ' mtJ*t;1Cj~~~if ' &,~, ' 1t15:1:~lfg&i3IT3.~~g& 
i31 ' mmg&i3lf'Fm&~7~FSJZfjf7.7i8tr-l~fI r.~J tr-l11if ' ?& 
-S~g&i3I¥tltt~FSJZfti7.iiB1! ' pq~~I1J.><.~pql!lm11 ,tJE£ti 

mM••~fffim'l'r~.~J'7ifl7i8~tptr-lff-~m~lli.A 

.....------



Wi • ffixEf ffiWf§ · ~7!HH~[JJt$Jt~ • 
(4) A1i.iI~m~ 

.~lUfiI!ri'MIU~ te7;JFSflfi~*1Ctt7'r4!:jt1tffi1Fff:WJ.~I¥.J~/EJ 

m$ 'JI:FflD ' ;JFSflfti7!Jt4!:tE*S~J:WJl~J::WJ.ffl!f~·f1m$ · l' 
~:WJ.e~*1CI¥.J~~~*1CI¥.J~~h~~~~· 

( 5) A1i771f~ 
5t~~fl§-m~*Jlpx$5tW~mt..t!jtmh~18lJ1tffifJ;tI¥.J*5~ 

~~~,5t~(5t~~~)~m~5t~Jtr~~~*s~Z~~~J 

1¥.J~1I1t • ;JFSflfti**1CI¥.J~t4!::WJ.fftJ5t~f'F~~1I1t1¥.J5t~*5~ 
~~l~ , .r4!:WiCPilJtl;Eff§fP.Ua.f§B:fi*~ 0 

5t~l.I~CPl¥.JiJf~Itfli!~ r 5t~ J (fractal) , xflfj~ rif 
~J'5t~tEEf~~~Wtt*~~~~fftE'.~~~,#~~ 

111I1ll~I¥.J~n~ , , fiiJJII*~~llh~l¥.J5tfflj , lfj~I¥.J1i$7E'l ' JL,8 
i!J~ltJI¥.JMt~ , J1!~l¥.JiJHt ' ~W~*1C*S. ' ~~1It81¥.J~1IJ ' Ik 
~1¥.J~~'~~I¥.JJ1!~'~~I¥.J~~~~~~5t~I¥.J~T·O~ 

f9"A'M.5F~g5t~~JiU$W~e18lJJtf§fJ;t , :ff3B:~~I¥.JJ\~,tm ' 
~~, rA7!~'~7!~'~7!m'~~Ef~J' r_~-m 

W- ' -7E-~1irJ J' r ;l;¥J.Jjt~ff!I~ , jt~ff!I1i.i\ J ~mtef§~ff 
~Z~~1'/EJR~l¥.Jff~Z~.~~~tt~ffil¥.Jmfli!· 

Mandelbrot (1982) li9i:JE. r 5t~ J ~- r mP.JGffB5tWJltJUI 
tX~flh~18lJJt ~ ~f§fJ;t (self-similarity) J l¥.J*Sm~~tm • 
r5tfIfE J (fractal dimension) ~m*mmr5t~ff~Jt r~g~*6~ 
zmft~JI¥.J~~.'ffi~Ef~mW-~~~.fftE~~if,m 

http:r4!:WiCPilJtl;Eff�fP.Ua
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m,m~,.m'~~,mm~~~~m~~.t~W1~~~~ 

~1i~~~Jtl;1'nHW~%#~JJ[JtJmJW1t:ff.¥ t B~~~miinUW~ 

~J]! , 1BJt~J:l~$U~jEI!f:lD1'miia~~* t jffi5}%J]!~~~U~~ 
·~~~~~m~~.~~7•• • ••~.~5}%M~'M 
tm t ~J¥:*l ' t-FJ! ' :{E.~ , iji$~.**fC : tJ Xl ~.UL7"2dfiJ¥:~ 
iI:itff.¥f~$U Yl ftit t :EtJ~/J\~ Xl ~.ULff.¥f~$U Y2 ftit t Y2 

{i!lZ,*b1 Y\ t ~l1rtJ Xll1r.ULIF.fJZ'~l:ttJ X2 ~.ULIF.f$1m7 

J!~Jf~~J¥:~~1JT*lHlIl ' tJJitl'Ht t :EtJJ!Ij\~ Xn 'ik£tJ 
5}:r ' I*:rl1r.ULPJTifig;ltjffif~~~It t !IZ\?&l~$U r~~1RiIiBlI!~ 
~ r ~[lN~.1IJ Z ~~ 0 5}W (~[JffljJ¥:~) m!m7-fi r !MH~::fij 
[IN'1BA~W.~mii~.~*lHlIlj~ttW;~~-1RiIt-F~~, 

PItJ~g:UOOt:plfU;f$U~1'[P]RIt*~J6j$WFcli$fl3fJ;{ , Fcli$Wit 
ftfl3fPJ ' J6jg:~~Fcli$tE.Witflfl3fPJ~m~ ; )(~[JfE.~ , liiltlM!.* 
*1t • p;p;j~~~±:,*$um~Zrm1'IIIT~5}X~*Ei.fftE~ r ~~f13 

fJ;J j ~~fI jffiW1~~~~jEffljJ¥:~ , t-F1i: ' fE.~~iji$~~*1t~0 

~:fijm~'1'~~~.~~.t~~~~~~~ft~~rmt:p~~ 

••ft(~~It·~.,ft.)*~l1r5}W~~~.;~•• 
r ~U;ffljJ¥:~ j l1r{9U ' ~5}.l1r 1.2618 ...... t m. rffljJ¥:~ j ~~ 
.*lIt~U~ 1 • ~~ , •• r Aml~~~ j B9~••ItjE 2 'ffij 

!t5}*l1tb1 2.73 '''jfU 2.79 ... (Briggs & Peat, 1989) • 

(-) 7.Hf~ff9ttM 

5}%PI*~5}.~~~5}W·tt*5}%,m*l5}%Wft~5} 

% t W1.PJTfU.~"*fi{9tl:rjE.~~~· jjii.~m*l5}%z-' 
~~.~~.~m~t:p~~~5}M~~~~fftE'jE-fi~f13~ 

ttlll.5}ffIj • 13 f13fJ;JJI~:fijISNB9 r.m J 5}M • ffij.~5}MJtUjE 



.~-*Jifm¥m.J!UrnHt1L~31~1¥g-fi EI ;f§ft.J.Jif~~15R1¥J r~m. J 
~~ , 17U~D ' IHf:~--f~83t9>~JIe: (::fim.) l¥J!6pjfmP!1¥J 
r'~ J (~*l~ 0.6309... ' f4~~1EEE8~ (~*l~ 1.2628... ) 
(Brigg~ & Peat, 1984, 1989) 0 ~MI¥J/I1.1lJM~~::::IfJj (.:E*~ 

I~lJ:a' 1995 ; ~;t:.:=.' 1995 ; Ji~R 1993) : 
1. ~~I¥Jf.Hlit~51It*fE1t I H~;ljtfiiB[If~§tJ~1t1¥J ' 

flUif!I¥J}6j$ 0 

2. 51~:tE~~eW}6j$ , }6j$W}6j$zrdl~~EI;f§fl:l'l1 ' m 
.EI;f§ft.J.tt1lJtJt~~M~ , JJJlig~rn/\~l~}jiID~;Ijt-}jiIDl¥Jl§ 
ft.J. I?SItt ' ~~PJtJtJ.~MO' ~J1Tlig ,rn/~,~~.*A!tJt0 

:jtmm!° 
3,~~~I¥JRgr~.l!iiffi~ , Ef;fE.Ift.J./I11lJW.~%j!;f§fSJ ' . 

i!!PJtJ~*1C~ii~l:I¥J;f§fPl ; I?SIJft ' Efffift.J.1iPJtJ~fjgrl:jj,\GJI 
~l:I¥J~~o 

<=) rBffJJ ~ r**1tJ 211H* 

r**1CJWr~MJ~~.I!i.~::ffSJ·.~.Jftffi~M~ 

(Ji~R' 1993)' r ~~ J 5m~I¥J~}6j$~Ell§ft.J.tt, r**1CJ 
5m~l¥J~me~l:ir~iI!i5mf'Fm.f$ : 

1. ~FMM~~F!Jll1L**1CI¥J~$5mf'FfJUa.::f~t.1-~~~lI 
.mIii$tI!!JGnBmt ' m-~m¥l:t~3(~i'Fm ' ::fmJ!u ' ::fi$J~I¥Jf¥ 
:tE ' ?t~I¥JEll§ft.J.ttflf!m7**1Ct:E.ft.J.::fm.J!UI¥JJJiff;!,*, ' 1Ijf. 
r**1C~$f¥:tEl§~ttm.~Jzm~~.o 

2. ?t~lI.tmlYj::ffSJRgr"""FI¥J}Eij$rdl ' }6j$~Jt. ' :tE:jtM 
~ , J1T1i~ , m,~, ' ~rdl ' ~rm}jiID~fl*1f~~ftl:l¥Jffifl:ltt • I?SI 

JftJttlPJtJ&~}Eij$l¥Jtt. ~ raJ_itB • ~mYJl'PJtJ~$u~tlP1f 

http:5m~I�J~}6j$~Ell�ft.J.tt


~B~~.~~~~~~W~~~~~~~~mfiM~~·n~ 

~~~~~r~~J~m~~~.~~~~~M~YM.~'. 

)I , ~M¥J~M~~~~~fiBY ~~~R.'ij'W~~J£!YdE 0 

±~*Iil4i!Ylilw~q:~'tffuBY · ~±~~J£!ill!*Iil¥f~~+r 

• l}:i!¥J0'~± · ~!!i}Hlf~Mi!S' ~~., R.f~!f&!'W-l}: 
o.m~a#~wa~m~~mU~~'.B** 

w~~a~~~.~Wa~~BY'~.~moge~~~m~ 

.~'~m~mW&B~~~.~~~~~a~~~.ua~~ 

m3! r ¥*~J ,~.~0 ge.f~a'im~~.i.ilBYWlllll1lt;lU!! 

~ID,r••~~.JW.i.~BY'.mW~~~~~.:~* 
~~fu~~~~i!M~~~¥.rB~am~~~BY~~~fu 

~i!J 4i!~ (£66I) J~ilil~p!~H ill! 0 :r4ltm.jlB-~~i!~ · & 
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