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iJ+ rs LLC, cc~ly 2 ++I i i j i j i  +- ~ j l s  6-111 

. +--JJ 

'Viktor Kraft ((612 yell CUij + k . 4 1  -y 
Friedrich iidLj,IJ j u J I  'Herbert Feigl "'e+-ii ~ ~ P H J  

.d+T &! iiL.2y4 'Kurt Godel ((JJ- 'Waismann 

'L; .. -G j i r i ~  k6i;, & uL~LU +- di ((A&)) ~ i b j l ,  

jr," 3 \*-I, wi L jby3 '1926 ris 2 t L J J  y\ 4-11lJ 
+I >+I) ->I 4 4  L . ~ I  a+ 1929 rb sJI .& +,@I 

I I i . ( (AI~+?) )  + 6jJ1 (u k r k  :+U 

315, Erkenntnis ( (49411) : ,  i-,, 21, 1930 rb I+ &MI i o ; ~ ~  

.Reichenbach ((tL;I->ns ( ( ~ L ~ j l s ) )  2 J5 bJy- 

cLL; L G ~  -9 2 S+ Herbrt Feigl r c h - b  cszlp" (1) 

J+ & U I g  chrpiI ~ J J  ,1902 fL= --> 2 c l / i l  As 
dl+.+ kr3&\ j 1927 fL .A,+dI &= hg c((& &-Jy" 

f & l  2 " Y b "  "L Jsd & d e !  &-k :b>uIS GJ-1)) 

bK3  ,1929 LG cc+&/plI j ++Is &)zll~ e;lS Jgi +, ((+-&I 

2 LLJi klj 2 1 b I 9  AK i! c i j J l  3 L;; b k  4 IjjL I- 

;+ O I , I ~  I ~ L ~  j4a ( ( ( ~ L A I ,  L L ~ +  ((@)) J L ~ )  4 c ~ 1  OL 

.((*2 J jK9 ((M)) 
2-e + 4y +r '')&dl 'y ((&-&) ,~cl;r; 197 1 ,c, ,, 
.~&,YI ; 4 1  i.&YJl, 1988 fL 6% j4 J ~ ~ I  j b L A l  

.(fl;-ll) 



s+pJI r ~ t  W L  diS ;rzrkli p .I+ + +,i y ~ i i  d(i> 

((cL+,)) dL5 . ( ( c e - J ~ ) ,  Ramsey ((&?IJ)) 2 dL5 'LL+U 

LJ,L:A L~~~'.+-,i~~-+ri.i! -- j ~ >  

'+ i+ .,+I A~, 't+ >I +I a ~ > >  i g ; ~ k a i  ~ W I  

lye& 3 ;,I,, y- i2-2 ;to;L --Cj 2 +Ad1 *-> .LL+l 

:? U% & 2~~611 iid~ u '((+wI js ielr dlJw- 

Y L Karl Menger "'ii+ JJL5)) C-ii c 1982 ?L= & 
+-L" j a  ',La &.*-IL.. 1; +i >y :(,ye) Gad01 ,f,~,>L;Y 

kS (Schick-Kreis) &+ k& ,i L& t& >! CILiM LaLL ;I1 

L+, LL&l i e L -  cJK >I a l r W  diS> LLJILT L& &- d K  

:Lal;LL- 21 og.-LU 'Lo, 2- 

d b b > l  4 $b 9 3  L& LL+ e b i  k-1 Karl Mcnger + J,K (1, 

2 ~ 3  L U L  C;; 2 1902 ,b d W I  2 dg > G Y I ~  

31 9 3  .L&py~ i d l  d L Y J L  1985 ,; ,psi j. 2 
.(i+;r$l) .Carl Menger ((+ J ,KN .&I 63U1 i S > G Y l  



L - ~ u ~ ~ ~ ~ ~ I J r L Z - l l d ~ ~ i 4 j . ~ ~  y.  . .. 
+ di 2 rc>&  logical Positivism it+l ; ? 1 9 J 1 1 1  

, + .d l  JA &I1 Logical Empiricism c t W l  L j ; i l l )  -... 

Crk; J-> 35 ~ p i  p LJ9 .L+% >i ?YI e l 9  2 L- ' Jj91 

d . - 'LA -- LLqJ -91 p4 '((db)) 3 d2.L 2 . j b !  
*hi 'hj - G I > ~  ~ k c &  ((jb)) u k !  >I>jl S ~ + I  + r)) :+ 

+uJ l ) )  p LA+.& jls &I & Y L  p L+ L,+ 

L ip9? d ~ i  (( jb)) ,s-& C~-IY LJI &J-! 29 . ( ( + L ~ I ~  C S ~ ~ J J  

11 '1980 L + ) ( ( o + 2 d & f i ~ i & & J d ~ &  

(lGk;b - - Sj), ukS JF i 2 L G  ;i; ((jlis,) .(LA1 j.o 

dK; rIJ 1925 -1924 e->isYI ?LJI 2 +-I99 +> 
.PSI &- U &JI I L  j 6 J U I  



J jK 1920 rLs Tractatus Logico-Philosophicus ((keij khb_. 

IL i+i+ % ~jk c> JS .% ~jk rb 2 L  ' ~ - i  
G+) 1927 -1926 ,>IL'il rWI JSl; &+Yl yL. i+ + M I  

. ( L d I  12 c 1980 

acjlel~ O-U j L]>L; ji itsd P+ L, 

, j Tractatus ((klL>I)) 3 &&I +, .U& o > y i  3 I'C>k 
&j 6 J - L  &>Id& &->dl &>L9 U l  >IQ-shD L]> ((w)) 
O>I> ji ((-1) Q L 1929 rb 2, .43u~ -.>I 

J & &, 9 - L  c+4 d! >L, +&I +i &I,, CSUI 

IJ-I, ~ L + I  ki + ji j. j~ A, .A& 
2 L ;_;ell 3 -991, d l  . . aLtjL J i 3 K  JS LCL; ... Ljw 
c. j,i) i i k j l  +b i  p iJL;i. CI - 1932 1929 8h 

a L ' 2 U I  o-U A ;YC a l > L  ~CPJI~ -5 6, . ( ~ L J \ ~ ,  

Ludwig ciG -- &kg & e>&r : j \+  +M j a+, 

.( 1967 ',Lo) Wittgenstein und der Wiener kreis 



q bK ;JI +&!I, WlyJI +Ul c s ~ \  cp UsL 

+dl 3 1  j@I Jau Y i  bU$? +AL\ 2 $ LG k.k & 
1930 ;r 1900 j. ;$I JKZ 2 .a4 -i ik-i L+I UK ;! 
J~ K+ ;,$I u- +~ i  i j  '+bkd~ + J& 2 z h  ;,; CL- 

bL;" j-. 23 J l +  Y+ A- -IS dl9 &+I j j;+ +l,i 
relativity +I 3 ;&+ itL+ 2% ;,$I tU; 2 +L-~ 'L.,fi- 
$L j. dJYl drJI LJI .quantum mechanics c i k p 9  
the ((&MI +I ,+ ;,$I CU; &I ~~,l j91 
(')(($,d ddJu), j. JS + special theory of relativity 

- 1853) 6 l l . J ~  2 jL> Lorentz Hendrik Antoon (A+! & J ~ )  ;z;,J (1) 

L- . I I i ; z ;  ( 1 9 2 8  

Fitzgerald ctdI3;rj)) 2 J%YLs -1 .+l@l && 2 & 
+ L ~ I  j LL. A- J . b 4  41 j . ~ ~ i p ~ +  
&$I &-..+.L34I ((jSJ4)) 3- a+j ..+I3 +...+dl9 

i4Lr) ( Transformation) a Y & I  4 4 1 b i  -lS + &...A1 +/jzjj 
aIAQ 3 ,&I 3 & j &P & >> i! .%&I o h  J4k; 4 LJ3+ 
- - -. 



H e  Poincare ((+,GIy e p ) ) ~  'Hendrik Lorentz 

4 e141 L+ 21 j J Y 1  L,I+I 'kT3 c(lJ((e-i 

~ $ 1 ~  hilz~~ j 'kLiL,i ;JLI,> .x+ &il l   ALL^ AL; 

i(j5,d)) J-0 i"lJ . d l - ;  ii- pJ . L a d J  .cLfyi, L&,lZJI 

,1902 L P L f i  A+; qb & LA ( (~k  j)) AI+Y L 

.L+ kpiE ask (aLg +-p91 a L p W I  2 >b & 
.(F$l) 

+I A& 2 ((+-Il) L ( ( + , ~ ~ y ~ )  L((2,&) J & d l  21 ( 1 )  

?y di .*&&I eJL j GI+I 2 A% vy &- bUl 

$,I 3 1*-+ + j s )  Z W I  F U J I  Gl,Y 3-p 4 L% 0.J .LiJi 

a;.I;;L: j c++&l> is, '&S +L+ I~~-LPI > i l l  (,GI j .*&A 

& (1981 and 1984, ch. Land 3) Jb %?iJ A$ L, 

8 ~/b&- 21 +I +33 .*-i d! LC; G,I L&I >MI 

&,.c L W I  2 A+- ALS d b  L((+,GI~J) 3 ((~~4)) @ dl 

+I &- 21 ~I,LS+YI~ L ~ I  ,GYI u~; +- AK ~i Y: '*-i 
t+-, 3~92; e J ~ ~ 2 3  +I,' :((&)) ~ 4 ; 4  

* G 

...+- 1 LI . . .  A3;XlY\ 4 )r;>J +& +I 4 i+ LL+Y -6, 
:&*i ;p3 .(198i ~ 2 1 7 )  & +i JY> 41 a~~ ji 91 G 

GLg! A+;L 1905 (a lc JwJ 'L?: &.A\ YJGlr +-I) 

$ .charge density kjWI 4 +-,:;I J 4 1 1  kJ>L3  LA1 
p. ) 'LL ~AL- i;~ *-Y -LJI A";' 39 LG i-26, j K  

. & M I  $1 4 +-i +& i : ~  ( i >&a j~  &.I-- I d 3  .(325 

.(I982 CH.5) Giedyinin *-+ c.s ik; "LL;;" A h g  

L y > l ) )  4 &Liz A!)) :&- L+ JbL."21 L,J Gy *-+ +-j 

,++YL I+\> & - M I  d l  -. S M Y  Edlnund Whittaker ( ( > ; j i j j  

GI;! . .  .J'uI j ... > j & 4g;r: L12 ++I A M Y I  - - 
LL& A- C, -- j . ~ ~ ~  +,GI~,~ +,d3 . e - i  SUI 

jbljJ& - .(I986 p. 214, n. 1 4 ) ( t ~ ~ l S ~ d ~ y ~ ~ ~ ~ ~  
- 



J% 2 +;Mi 3 o + + J \  &Y csjJ\ gbl cjKj 

.@ 2 ~;i id. (1jJ4 011 19 19 r~ iyLL ++ 
Werner ((c>~b 2 2 ) )  r& C ~ ~ L J I  Z y i  J% &!  LA.,&^ ++Ilj 

ccJIAa Jj&))j 'Erwin Schrodinger (Heisenberg 

d I j  Lo LA -- L14;r -CS LU i r ~ j + J I  141 LS;L Paul Dirac ? - - 
.& d L  2 ((+ILU &I bJF")) jKj  ($2~ 

j+- ,: ' d l t l l  &dl 4 &i;J I  3 *j dCLrSI (1989) Zahar 

.(L.JI-\LJ -. JLAI +,u2 &MI)) :/UI 

g~ *- LpU ' d j 3 i  d i  2, + L. ii'kl~ ji ql; +-3 

%$ &LS I>! Lo rJUI + -. &G L+-CZ; &I ;4 d9 .bb 
.& a~ 3i &-I h32~ ~ U L  b2 ~g?!  &- ji -- %,15;1> 

'b aL?I;L>I 3-41 jp (((A)) y4! Ldg  
Le+Ld &- eLJI p i i b % Y l  o h  36, .@La1 p jC;zlr;; 

Jlp -3 A h  'Ci.Ui Js ig% T+ ;r;;Lji - -  .. - 2-A 
L+ ?i 4 ~ 2  J- +I ~k 2 UI ~ L S  I>! L - c+- 
',MI 1-b 2 ;,+I dW1 oh &J 6~ ji L- Cjj3 .+l+l 

i C ~ . U  .+I ; ,~uI  i l g i l  JLYI iciJ+ +I aJu1 @j3 

'LJI .&I j *&dl Jb j eJG12 aL&I  3 3.t.L;JI +ii ji d 
1 .+,GI, I, +I1 ;eC, J3L;I 6lli 



e l j l  j A,, j Li j j LJi &A Mortiz Schlick &-,p) (1 ) 
& 'LA -- 2 i;I+YI i&JI ikl. &j> ,1882 3 + 
l L  jL5, '13 -i, i;l+Y\ i.+wl LA i ~ i  + j c(jL$2)) 

$14 &- dLS kS 'L& j d l  &id Jh-g Jgh; l h Z  +k+ A&\ - - 
L S  -- kc& i>Li 3 O+ ~~d.J2)) jL5 i j  . W I  -31 U l  LI& 

L&c + >I ol,+-LU dL, tGgs jlSg ' G ~ & I  @c j W 

:p Max Plank c t t l ; %  >La)) &I+! 1904 ,LC L L  2 

d! ,LLYI ((d.&2 &-,,)I dj .cc>& 2 L9 j + d l  ,GI)) 

'((+I i+ +.MI L!Y LII,) J+ + JS 19 15 + iy J;Y 

,u!~ 'cciYLJI j , j U I 3  ALjJl)) ,y L E  >L, d J i  + 
t2i 2 - iri L+ ji. ((s-i)) Yb! U~~ I_L~ 

general Theory ( ( L L J I  kj+I <&r) & I 9  2L.G c(dJ-2)) i,& 

&.b d a& sj, L&kiyl k;UL 1918 iL +iJI, ‘Knowledge 

,ji A y e  c + & h l l i  y+ L, .I925 Ck- & +C 

I(+)) j j  i j  L 1974 ~ L G  Y j  &+)'I U I  &! ~ 3 -  9 \L a  

.+ L+ is& iiw LLI -1 21 +I>I j. 1% + s), 
.L.J - L k  d j ((+)) &I 1936 iL,= +% 2 >+I3 >U\ 2, 

-35 / / L 1994 'iyI;LjI '&,LJl ,I> rkL;J-, >ia LA : I j E  &I] 

-(("$I) 436 





((-1) +- LCS Lii > U L j  ~(''1902 (LC -1J3 15-21 POPPCS 

kw G1-idlg >+ "&A) p iJ .al+ y -- 
jHj Lu Lk, u- iJlS d l  a l & J I  &- jp ui;t: kjJcz 

' p > L d l l )  ALL -GJl> +- Y -ii,& i&-,h, LJ Li (b l ;k , ,  

The Logic I(&\ d l  & ) I  A3 + .& 4t.w ((30i,Ji 

> I  ILL -- Lk YJj2 2 iP J ~ !  (1934) of Scientific Discovery 

N U ) l  LAJPL b!5 

$ JJr Lrj k k  y &I ~2%))  J$I Y J J i  y j  

jc i(&l d l  &.A)) 9I.S j p i 2  A 'Jwi &. -. & + .+> 
frequency theory o f  s 3 d I  >I,X; Jbl +& ((&2 j + u  GI- 

& 'Richard von Mises '')iid3 s> 2>CjJr blS *ij probabilily 

.(Flpll, 1994 (-ls- * j. + ?'dl p j y  (1) 
' 9  

- - 
IjJL IS;,: Jb (1953 -1883) Richard von Miscs d2 bgJs 2 > L L J  (2) 

. & H I  2 'Lp +-pYl i-.-;,il ir4YJl J! 'WI j) !-& LLJ 

i; 1951 (LG GrjYYq 4299 iL.c *L,+ 1939 rk 

JLYI i + ~  ~i G& di fl '(X+-.AJI,~ ~1.p 

1928 rL 0 s  dill +iC p J L Y  I dl*, d j I  +M3 .LA 
+ dill3 I((+& @Xs J L Y l  ; r I r .b- l ) l  lip - - 



- i a I 1 9 3 9  C~ ch; a 1 4 1  ii. i_i 

$ J  L;+- 2 & U l  LIJw- & &- &I J L K I  + 
d l  - e L  .* J L Y l  S p  Ls . J L Y l  2 c~>Wi LJ+ &- 4;i yj- 

t;2 L5 &+I9 L&- &I> LO ;t"& ~9~ ,I$ o > d l  

C ~ + J I )  j l +  f ~ - j  Lj b j b i  p - 9  @! 
>&-I iJbj &l, S& Marx Karl (1883 -1818) J,U &>,b (1)  

p j l  +JZ &b dL+I rUil &L-'YI +ik, -,i .,wi ,p.+19 
$l, 21, & d l  ~ + J l  & > U l  p +=-b p g  L - ~  >+ + 
I 2 ,+ b L J  $ yL9 QWL --j 2 Jj .&+! 

JJU +I >kg + L V 9 d l  J! 2 JP- k L y O  03i jjs '&J\ 
' -  

-MI 12 '&WI +UI &,., .+WI %Ad~ +I +I,L 

~slpli - + .ayihlls ~ ~ 2 4 3 1 ~  $ > Y I ~  UI Y Y ~  91 - 



2 24111 ,+GY 2 1841 ek oIJ+dI Lip & (cJsL j 9 > ) 1  

:U *+ *LJ J- .((+I u 2 J ~ i 3  

I - 4  J e 3  I ys- ~UIUI wi iojL 

&! &-J&> &+3 cGI+~YI  JGYL >'UI bs 

J ~ Y I  JLJI +L J+Sl L ,+a! dLC Friedrich Engels (1 895 - 1820) 

;&LII h >Ju dL -$I d u & l &  3 ~ Y I ,  
LIJ1l l  DL 9 3  . + ) d l  ~'UI JF ~ r ( j j L i l l  j &+ G j 
- b y \  d3+\ ,7$3 syc% > k y l  &\$I 3 >JL &I 

J 3 ~ ~  epl; sJga! .mi3 L~-4i3 ~~~~i 2 J&I LJJI dlti 21 c 
+L + d l  &L; r A 3  .+,dl +jl5JI 3 M I  e l $  &-+I 

&,&I ili-t-llk lp+ a. +j&JI Y-l J! ;- 
Jp- GI+ :>; rg 2 ~b L& J~~ 2 +IJ 2 +- Y &dl  

.&Lib 'bb p,+ , d l  

-% 2 3  4 JL JJp4 2 ~ 3  fb ;P ((dJL)) 

jd 21 + p3> iyl! s-J4 ;4 J+ 'a3, ;4 +i el 

w3 w3, >! ((&!)I L'LI~ && LC; &JL 

&iJ + d l  'The German Ideology (1 846) c t ~ k l Y l  &-J~+'YI)) 

&jill "L;( J ~ i  + ,1932 ? ~ r  i+i JU jr ui, jjiu1 
2 j 323A GI,~ + &I The Poverty of Philosophy ( 1  847) c c U l  

b d  j s J L A I  ~LelYl isk a l b L  aJ+ .cc&jJl U), el5 
J L - ~ ~ ~ ) )  J~ ((+!I] 4 y33 ((#&I +I~I) >L &I a 2 3  

041 jk)~ /I $3 ,+,L & +5 L+ c t 1 3 h - l  +WI 

.Manifesto of the Communist Party (1 848) ccd&J1 

4L, abCj d J L  ?lljJl L L ~ ~ J  j j alJ$Jl ,+Y_i;l+ 

L&Ls L j3 Iers &Ui j L+ ".ip 2 'W +I 

,IJ)] , J ~ Y  I 06 ~ 1 4 ~  &.i 4 +I L+ I+! d! 3& 
dltll, ,AJ+\ +I C_: Capital (1867) ( ( J L J I  

((d3dI j &+ GI) G,+~U L u I  &I jo .(I894 -1885) 

G. - c(184.5) j 3 U 4  ( id1 G 3i id1 iiJY111 .(I 844) 
- 



I, L-L +j, 'I+! ((3%)) 0' u r J l  +@I +j . i i c t j j I  

jis, .AUI 41 >+I J+I -y p &+i 

p dj-5, I~L;"WI j c--=,& C-5J! &A& >LG Jj ((-)I 

'ki (Ryle sJ+l,)), Austin aSji)i) > i ~ j i  j il" 
.linguistic Philosophy ((+,I U I ) )  v& j+" L$ 

ILWI q L J 1  drJl + >$I i$ 3 ((3yl) & 

J..+ 1.b rj .;*?j Jbi c2& j +- dK &UI G- 
2 a b ~ ~  o;! & &I ++I ~ '.++ L I S  ;LA di 

i.41j>~ + $ LG-L; 143 +MI IL fCIj J+W ~i .&I rili 

A '>UI +Ki! * a+ ((-)I r-&- *- 'y Qk * S F  

:G+\ L l d I  dY 2 + M I  &l> 3 %I3> ((39)) 2: &j .ku\ 
J+ . ( 124 - 122 1976) Unended Quest ((&- Y J jL)) 







((&Us>)) cS;i .$+I 2 cjg &l$Y 1 LP;L L ~ W J I  
I 

(IGUI -I 1 U i  1934 rLs 4% >-jUI 4 & JLi 4- 

L-+ Schuschnigg ((ej@)~ L+ - ;+A d 2 S U l  

+ 2 1%+ ,- + $ .>l+'Yl As ;azl Fuhrer 

.+I3 U I  + I> 1938 rLc &iL j. 

i k l l  ~ j ?  ji 4 Y ~i @ks ,JL+I >+!I 

,Y, Y j ~ y b  1 ~ ~ ~ ~ ~ ,  ~ ~ d i ,  .*CIS &.-+YI +I jui c i ~  
LJ,JJC. -, e-, YIU~ d >JI J% Y! d 

.j;! >pl l  J2 L d  +I, ,, ,, ,1994 :-$I 1-$1 Lab L-UI rpWl isfl :&I] 

. p + J I )  [402 -401 

,i >dl ,'li;YI @\ll J W I  "9 Nazism i,r.lx+i :&jUI (1) 

vY j-I 2 ((-L~UI)J~ ((pjjLIl)) M 4 - 9 )  4jLII ~ $ 1  

.u ((p ;l,,i)] ?, L J ~  (I*. LF(I_~-.-YI ~ W Y I  JWI 

Mein i p - L i .S i i  +L5 j l&-, ~ - ! L y l  GLiIl+ i>L -.Jr+?ll 

L > ~ Y  I-& i lJ*I l  d& &jUI ri+3 .( I  926 - 1924) Karnpf 

iJsrbs t+ jlPYl + pjiVl j& I  j& kLClAl + d l  -41, 
,-LC) + j,A 4LJi 3 GjUl aj3 .+?I bLJi Gi F y  
National +dl +l+Y I ' b - 1  dd .&+ &, ( 1933 

.Socialism 

.(F$I) [ I09 / leUI  + J I  oi&I isyy C J L J I  + :+I] 



cb '+,L ~ W I  ,. ;, & A- i , ~ l  KAI,+II di ?-,i .I(AI,J~; 

3 Y 3 p  d u 3  6 ( ' ) q J ~ \  & b U \  3 & 9 ,& +- bb- 

(~&,L&)I 2 i~~ 21 i 5 Q I  d U Y \  L@\ j - CS$Jl - Wl 
& i d J L Y I  ?$ L-13, . J > l  +WI v&/+ Bavaria 

.u El+Yl 3 +i +,Ul i @ I  &.L $ ' 4 4  NAI,J~;U 

+L 144; L u  41 j e d+ 1jLS &Ul -- di  2, 
uU% c-;r JSIr $ A I L ~  bls L &  4 .&i YJ .I934 ?LC el 
Ji --I L L S  -- >! :>dl 2 ?+, . j y j l  f l ~ &  J9dl J G Y I  2 
?l. 2 dr.;Ul blji LLS 4 GL' +H- di + dLS yU .ILJcJ~ 

L L A 6, i I + 1940 

. I 9 4 4  

Marx cc>,L. J,CSII -3 d2Ldjlg c& -L Marxism +,WI (1) 

cc-+Jl &2WI)) :& e ~ i  +,Ul ?-+Zs .Engelsu+!~~~ 
.historical materialism cc+,lrll &A.,JI)I~ dialectical materialism 

4,1;i3,JJ +jlyJjJI JHijl J! ~j j ~ i j l  +I dL J+- i.3 

-+,u +I p3 -+&-I ji J! i 4 ~ 3  ( L W I  &I) 

L,W3rJI &,4;K2 Lb !  J! &I &+I '&+ L u  *- 9-y 

.+ Y p- ( (~J ,JJI)I  L+ 3 'L* L U ~  L ~ ~ i j l  r u k  
Mao ((fy e- ~ L I I ~  Trotsky c(&,r; Lenin A)) +-3 

.+,Ul <,C Tse-tung 

[206 t d 2 U I  -I L>,&I kyJrO :+I + :+I] 

. (F+ 'b  



+,,J> 2 41 dl 4, ($L & - + V I ~  + di 4 d 3 ~ -  (1) 

.(+4 .(cp 
L: +ui  ++ ~ - l +  ( ( ~ 1 )  JGI J+ e;i L ~ J ~ I  - L ~ J  (2) 

& j! (Dante ((dl,)) #I >&yl *CI I  CI +> + i l l  
, , 

.&I 3 &I ;Jly LW- d+- &A I,&- ii>I>)) 

LLy .5.b j-. 1265 L ,L 14 U L L L  LJ+ "&I>" d9 

%y L cJ 4 , 1 2 8 5  ,L $1, p> 1 4 1 9  d l  

O~ ji, . i w W I  2 9, (laiJ ~ dCS d l  Beatricc ((&-&)I - - 
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The ((&All c;llJ$l +I, :Thomas K ~ h n n j g ~ L O g ; ~ ~  +lZS-k+ (1) 

Structure of Scientific Revolutions, University of Chicago Press, 

. ( ~ $ l )  1962. 
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> :*> J d J b  LL d ?((A2)) WL- >I i+Yl + qlyLJ l  

&I ~ 3 3  3 &&% ((dlA A)) CG LG . J IG1 I i a  js 
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'">I -1 dLS 'A System of ~ a c t e r i o l o g ~  ( ($ Id1 4 
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a&- ?sj +A- ;*I> &USj C& Gjfl 21 &I sJbi 

.(d+I) .ak+I f@13 i+L 
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2 r i ; Y  ; , ~ ~ 1 G ~ & ~ I ~ d l Z r L j . L ~  
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J+- 3 b  i ;K cU; > . + I &  e- Y L I  91 A b  

&dl JlJ2Yl 2 +- $1 a&+\ p y > l  &L +ls! j 41 d! 
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..b 2 \&IJ j15 Penicillium notatum JL; r& ji W I  

. a 4 9 1  

>I j~ LJI i~ iJ& ji j i j  -J Y 
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J d I  iJk i;K . L > d  4.*...cQJl L 9 1 g  c ; i ; L u l \  iJw13 ~ d w  

carbolic acid " ' , i l ~ ~ $ l  ,i $14 I*_. y t l  e l J  j 

. + l e i \  -. r ~ I  &K; & LL -. ,LT Jd l  iikJ ,.J ii Jl jJ 
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.+ &I iI9& lY% ji j L j I  

p ((@)) 4 &+ 421 @I +I &.!I &dl >J+. jl.5 
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((A >>L-,II &+I +b Jj .+ Pfeiffer's bacillus & . & , I  (1) 
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+ L +i (EII &I c-~ e- 21 P UL y- d i  &- 

C ' 
j +L. 2&,! j +- $1 dl5 yYI d l  i; W .((el) +z.-dl +-J3 

.'-,.2\+YI I h  

l+ rCi &I U- c;l5 &I> ii- i i Y j W l  $1 ;r.j 

Jesuit Gerolamo Saccheri yYj3 ; 1 ~ ) )  >&-Yl 

Euclide Freed ii.L+ JS i,- &A$!)) + j (1 733 - 1667) 

& +WI &+I JjL. x-4 .( 1733 (++) from Every Flaw 

+lJ$I ;1L&Jl 'y L& ((&>Ll) ,,-y < & j l g J l  2 ((&+j)) 

i K + W I  .L ji $4 & '+I r 
( ( d > ~ ) )  @! ~ s y  21 ~ W I  p .,I, "&&!I) hi 4 Y 
-4 iglkh ?YI ?IJ 2 & (sJ ikih A- $ 
&LJl J+ & ((&el)) ;+ CU; i;lS U S  y, .&J&)Y 

hi &.+I .klr j. piir &i A,+ ji $ -I ?ir i ; ~  ji t J l i  

.L&ll ip. i;lS &- 

dCc Lobachevski 'Nikola lvanovich (>;&I 6Y&) (1) 
rCc --> 3 ,WI 2 4j L+J..&!WI i 4 I  iet;*. ~ejj a L p L 1  
1ik-i j--. . I 856 f~ *I> d+~j e~~~ 2 dy-3 1792 

I -  - A- d i  J ;, + (Kazan c(dljl511 L W  I p  @ i i L p L $  

.&L -i ,i-~~ f~ c ; ~ ~  jj +i ,1855 t~ 2 . ~ g  &I 

-41 - 4 p a l  341 -J1>~3 -41 &t+ s3 &i - 



Lk; + $2, @ & s9 .John B o l y a i  ((&I2 hfl)) 

+- i j s  d b i  L+ $15 -;;u9 1 y 9 ~  
Kazan  jIjK i+ $ -9114 iii.~+JI &>&AN *LJ r k 5  ,& . . 
+u ' I '  @QJI! d y  uL.$ b .. . ' 1930 1929 @Lc Bu l le t in  

.> j. LlG kksqr &L; (z @-.dl +&!MI 

bJJ a Y j U I  A ((*-&J)) J-6 ' 18 15 ,k j. + Lj 4j 
116jl+;ii rL ~ j>j  +&?I i.412 -iw~ &I J- 
j. ;$I j Lal;Ji >I a l 2 U l  J% d S j  rthe parallel postulate 

o L  dj*, r+ el 1823 ,Lc J+j ,1817 ,Lc 1813 ,Lc 

Lx)) 3 LIO; + + &j -+ 1826 ,cS. 2, raY jLVe l I  
O)F-~ .&+ ++-!Y L1;8 A$ j -( 1860 - 1802) Bolyai cc6U3 

angle of djl$l Gjl3 & d l  p L+ ?LJl y ~ y l  
+,I& 3 ,5\ +- 4 6  ct+LJr) +)I& j j  parallelism 
a& Q L ~  +J+ + i;p L C ~ &  L ~ I  ~i j l ~  u ((dUr,) 

..I j-; Y spherical trignometries G9$l JGYI &! L- 
>p-i & *& -+A a+\ 4 ~ U L  qL~ ~CS ks 

.+&-jw LQI J~JJ ~i hj ((&L-&J)) L: 14 .- 
Williams, Trevor: Biogrophical Dictionary of Scientists, :$I] 

( F ~ l )  [Harper Collins Publishers, Glasgow, 1994, P. 3 14 

d-I j 3,L 16- i.'&LJ +L Bolyai, John (Ax) 6U3 (1) 

2 (I;LJJ y& jS'l&& $IJ) L J h  j Uj .&&!MI ;@I 

,b 3C.j jo dr"-Jl, e'-JI 4 4j9 1802 ,b ,-?-+J 'y ,tc $Jl 

,1860 

3; 1 ( ( 6 ~ 3  ,+)) 41 4 4 ~ 1  +L O J I ~  + & ~ L + L J I  d ~ >  

6jI+I ki a&! &$I 2 &\11 OJA- ( ( jLl+t jlS 1820 ,b 
C C ~ W ~ ) )  

14 3 jj,& JjL LA, .+-L,ljYI i . 4 6  e0l;JI y 9  - - 
~ L L L Y I  L d I  piL. jWl ,y &@I j GZk, q - -  

j l  (lsu,)) S,J .~gs; -WI ij-^li A~ ji jrj ;C i c v y  I 
- - - 



c o ~ l g  yU jhkS The Science o f  Absolute Space (($41 d U 1  

A, .I832 ib & +iJl, ' L L + J I  j 'Wolfgang &Iy ek 
+L @L Js Gauss ' ' ' ~ ~ ~ k ) )  21 j L d Y 1  aL;d&JI CJL + 

&si;!xil L J + I >  &+ t+ >! ~ 2 2  jr ~ j i $ I  L L  

((&.I,)) 3,p J .i+-LJl LJ+l j - &I2 - +iL di & --A di 

+ ,4 I  j ;xkS +xi& 1832 ,L= La+, 1820 ,L= t & J I  0 L  >! 
;kkll+ -3 '"1, d4Jt- p al+b>I j ,+ +M j.0 J ~ Y I  - ,  

'U \ l l  aL+b>I +L ,J] +l5 p ii; +ji Lei, .Appendix 4 
.LL &% $1 L +I,YI oh J.L j di ,s-i ((&,t+) 

y~ + ,.+ c; si 3 , ~  c i i l k ~ ~  cu. j PI ((dl?,)) &I, 

G- 9 . d ~ r ~  al-i_j~ Lc LWI &I JYLI 

;LkJI j d l j  L J I  4 ii;rl d 2, ccm4 d,L 
+LS ,+b;- 1848 Y! +.id\ A,+ +, c6jIdI L L d  

.e4; L~.L'A& & d l  ((*&J)) 

Williams, Trevor: Biographical Dictionay of Scientists, :&I] 

(F+dl) [Har Per Collins Publishers, Glagow, 1994, P. 62 

2 +lc p Gauss, Karl Friederic (A,& j J,E) ((&,&)I (1) 

$ 2  J, 1777 ,L= &,I 2 j 43 ~cll;ll, +bdI,  a G L > l  
s\ 2 ' ig &L+ og~, s u  .185<,lc ,+I$ d+~, LJUI 

Ui >! &, ((&,G)) &I a& -Lj &J13 &+I aL% 

te CJ-413 62 dl, PC, c(ciJU3j;3y)) 6L j,dl 
((m)) L=,..J i+, ~ G ~ J J  i i ~ \  ,b $9 ((&,I+) 
~I,IL +k &,4)) ,li .~,,,i 2 4 . 4 1  +J-LC +i &IS j> 

.*L,&2l> &,b s+G y,, '+& G-Ja A%Yl 

>,Vl JLJ A;\ '(dl,&) GI,! jk +I; j Weber ((A)) lj,, A s 1  

jb s W u l  (re9 L-S .&~,&2b~l& Ui, (cj, LW 
((&,MI)) + & L d I  J&JI ZJ; &-, -3 .&.&lL;csJl iJ; &Lj 

'2lscW Fermat c tL>) )  J >I aLI,JJ& rcd,&)) &.sI d i 5 ,  - - 



e LC L,! "LJ& j JG + L i V  b-;, ,+l C^U L+i @,L $ 
i1 )((& .. &&I)) + ;r' L_p;;, d l 3  ~Bessel  ((A)) 1829 
d U  L-AI 31;gJI j &L ~JK Boeotia ((&%)I .Boeotians 

.+%> +&i &i & 4~ dl a,&- jeAV1 

JLLi &! &or 2 JiI I ~ ~ ~ I I  & is . > l ~ V l ~  i++ y) r G '++ @ J ~ f i Y ~  .L +& + &i cJ .++!%I i41 
&LJ J% ja JWI lL Y; w! hj &I @WI /%I 

.4b3 .+ &A)?) b\$Lg 

Williams, Trevor: Biographical Dictionary of Scientists, :&I] 
[Harper Collins Publishers, Glasgow, 1994, PP. 196- 97 

@J ~Boeotia I & + )  iblki j+Yl DLL-II y Boeotians D+&l(l) 
4 &= fS .-&.!I dL41 Lg ;p jrfJl *&I j L b L  

&&d& '.bJI~$.3 .k% +3 Corinth &- '3 -+& 
.c@ls +Jl j 

i.4~ WI tki + 3 ?i ( id  j i  j;. ilLYk 3+ig 

.&I;.> 3 % ~  2 +Wl9 & d l  d +- ~3 Lo &s ~ ~ ! X I I  

(+-JO 
i jldl oL jn &G9 c i  jldl jSp J &iJ +>Ij + & . ! I  L.& +>\$I (2) - - 



.UI L -L  a ~ l j  kU @- 4 ' ( c c ~ + ~ ! ) )  Lb 2 3jI9 9 LA) - "~-"a . z@&ja i - -  c~~~ +I & + 9, 
LU; JL, 'UI 2 +GYI +J3 di +z, 'k >>I &, 
&I L-L _b, k &LU integral &LC 9 k ds +- nj13jc, 

:& AJ-3 +, .A  B (1 

- ' 4 ~ .  J -+ur bu j k L 'LA 
O=k jp  &-L_lj! ~u j Li n > C-1- B + A a&- 

&, 'klkll klW1 2, .k>;,3 180  = +$ & +,[; n=C+B+A 

p LI 2- L ps kk-! j4 k Ijp 'LL-,  L b  L,p 

. JLJI 

3 '& 9- 4 ((WLJ)) 3 ((&UA)) 0; L j! 

((&W,)) +- 9, .&hW\ &y L L  & 9 ol+ LG .(tjJL;9.^l'l)) -- -. 

3 P; L + ~(+-LJ)) is kj 'tppi~ jr j i  'G 
U L  l+s dlho cA--z ';+&I &J+J a L + A l ,  c,$l j. L L l d  

2 a+$ Geom6trie imaginaire ((+..+dl LJ+Jl)) A l p  . L p l l  - 
a l p  -- ~ l d \ l ~  & p i ,  '(1 837) G,&l Crelle c ( J - i > ~ r  + 
Geornetrische ~(&;lJpJl b&I j -U 
;,y 2 a$ 'Untersuchungen zur Theorie der Parallellinien 

(1840)  d, $ d 

Gj I j  (radian measure) 6 jldl &&Jlj . + i l l  A 6 9 k  L*> 

:>IdI + L.L J+ 3 2  +31jJl 0 4  J& 9 

:A- U %+I L.L &jljJl &&aJ .LA$? ,y +31jJl o h  -J 21 
.+>, 180 =+Js&&,lj L 

-q3>y1 & > I  i>Ij, -+\+I  &-.a i+J 2 l b l  l & L y + > l  :+ \ I  
(F+JI)  .[223 / 11975 1dL4 + cd'b 



jkJ)) r.Li LJ+ Y! ylJ jlh; 3, LJIIj!WI k.41 d$ + 
'((&&)) ;L% bi gb , 'dkci Riemann (1 866 -1 826) 

3 # ,q .o+ 2 aL+L>I I& +i ~ - 1 ,  

2- <djI$I 2 L Llj> J% 3 L + L  ((&...AsLJ)), 

L +*?;-!KII L ~ I  j .,mi A, L W  *U 'G, ii;lk,)~ 

ctkJ~ 2 si, +UI Gauss ~ ~ ~ 4 , )  J b i  d l  

.d; ,, LAII ~j ;~i  ji YJ .+dl  

i + L  j ++!KII iQI j +&I d L- j r.L 
A- j d\ )sZp" JF)) bIp GLS dl J i&1 >,A1 

CJ b d j ~ ) )  wiJ & J d I  LgliLij! 3 Ca+- (jN3 '((LQI 
rLs Gottingen w~ iub j WL Privatdozent ( ' ) a i _ 6 ~ 1  

.+ i+UI <(d9&)) + Jjg ,1854 

bb dl5 i,;bJYl d L W \  j iil;, Privatdozent WI C,I; &JA (1) 

cj. > +IJ ?+ + u l  C.- -1) "'"1 $ jrj;. 
;Lp& j + +I+ j Li&+l\ O& -02, -((&+I 9 Jjs .&&, 

(v+JI) ,180 1 







a G k W 1  GYP J b ' Y  ;l-;pll ~ ~ o Y I  J! Houcl 

J+d\ GUY\ (')((+-&J)) . .. -41 1866 r b  2 
( ( d j ~ ) )  -i~+Jl $LJI &! e C b y L  1840 rls 

1 8 6 7  C L =  s&Uy i i  a +plI  &$I as j C K ~ L + ) )  9 

a&LJI +b + c 1872 y]! 1868 3 id1 C ~ p V ~  JK; ikij 
K le i n  (($11 ~ U y l  aL+L JI & L G ~  ~Be l t rami  ((<I&)) J+yl 

~ 4 4  WI -+!MI LJ+U +.AI JCYI YL;I -- 
. ++y1 

L L 'UL LG ai  2 a+Tj ((&AL)) IL AYI 1 4 ~  
3 i..*?;-!Xll i.41 GUS A3 (*LaJ  I*, c++!XII id1 j +; 

.+*j;yI t*gi l  i l j W I  r*i & i,i4kail &I +j 

i& (($))j ((dl&)) J +I S L - Y l  >Ik 3 & d l  a! 
-/ J~LL -+ a b 2  & JJ C + ~  ~ L L  ~i ' ~ 6 ~  
&i;i LLZ ib-i a- L ~ I S I  .3 ?WI +I d- - J ~ 6  
L-L" 3 j" t> & alsS1 1.b &-j .++!W t4& LGJI  L&l 

double elliptic '2'-j>&~ +&by1 y& d;;: , j k J r  

.geometry 

(,+-$I) .((+jl+I b+Jl i,P 2 4u trL& :+ &- (1) 

$=h- ( ( i L J ) l  LLA ;r. ~2 elliptic geometry i&&yl LQJI (2) 
( F ~ )  LI, & j d i  



- 

.&yLd;JI IJ+l L i 3  "u ((&-LJj!)) L L A  Lp L+.o ((jkJ)) 

2 &+I +I '+"A ci+l jp (+I au1 o b  9 
ti3 .&A&! jU +Yl GS sphere i$ + p (OL-~)) &LA 

L 

k; & i  ji LA .d3$;11 +I & L z  JlG ((jkJ)i &j_. 4kk: 

i i l l " )  .dJj.k!l $ d l  JS t ;Sy i $12 && ~L-J &* 2 + 
3 ;t.sl;lls .(;$I $y p b j 5 y  i$ & i 2 1 2  > GjSyJI 
~ j f ; j l 2 ~ & ~ 1 ; 1 1 & k ~ L o k k k ; > d U C ; r ; & &  

41 yJI Js ,-y (4-4 JL9 l>)  y y  l ibJ *;Sy - - 

Y-, r . ip,Yi  i$I GI oJ+ >L- & d l  IF3$~ JCAI jc 

L I3 j  LG j L b k  S3 N u+lg J U I  & J s  w->y $212 

u (+I+YI b) i , ; ~ ~  &+i ;y2 a u k -  ~ L ~ I J J I  &b3 .LJL 

. j W L  jLL31j 'bj b A B N 3 B A N  j L ~ ~ l ; l l ~  LB 3 A #I 



& aillJKJI &'LAJ .+ &+ ,++ ciydI l jmj  

.L+I + J k  .dWi .h J! 4% j u i  ji .&S$ + 
& & 3 $ l ~ l & ~ 3 ~ & k & & + + i j ~ ' a k ~ l  

& +I & + b y \  M I  i)! .B 9 A * & j +$Z. g j l >  d&- 

j i  , L,+,& j i  2i"; kJ &I CB , A #I ;r: (('k)) 

+-i c;L . +I - kill - *  .in wu lip .'+ +- 
j Y l  S k J  LI~. L& CiJ$~ +I & LC;> 

L J  LU 4- I I d U .(~~*fli!)) iu. j. &! 
'S 4kJ jlC Jy-&~ j hli -+T d p  cUi c.J wi ,  ibk & 

SUI j i  4+ j i  ,- 'rui g, .@"L$! SG j. il+ +YI 
'i, .. . ui >P; JZ"--JI >, .+ljl MI ;"- p ~ i  



- i g i l @  4 +-YL.o'dl +$I 4 +iK +& dql ljd 

((>piI3 ~ I z ,  1902 ,LG >>WI  .L,M j (iigJGIT~~ +by k~ 

2 'qj, 4 +i JsL. LS JWI 9 U f i c i e n c e  and Hypothesis 



& >I i+,UI dJi,kil ++ +.A +&I di 4 
a1;_~- y l J i  2 /j -ci ci 'l;iJ kc .a@ +L-JI~ &I 

&.A& &+!XI1 aL4 l  YL;I & LaJI += -ILJI d$l 
C 

((<jGIr)) j,Ul a&6>1 (Jb Li 1902 ?b S~ .&+yl i q ! l  

+I +L~ I  j;i '+&~UI I S L ~ I  L & +.AI 

2 3 1  J^OU 315 ' & ~ i  +L .+ &.A ,k LL; ; r ~ ~ + ~ i . i g l  

~ l & J J I J ~ , l , ~ ~ ~ l  -. 1915Ji 1 9 0 2 q b 2 e b ~ Z %  

-1 -41 l)kJ -a l)& & u l  

a ~ 4 1  d! - 4 j 1  1 6 2  r k l r  $ Ja 1902 ?b 4/ LLJ I  yJi 

.i;b&I +-UI j. -IJ +y Y i'+ i_Q b y  &r l j !K i I  

a+- >K-Ji d m  *I L 4 I  / &+Lij LLA LLK 

2 1 ; j Y l  IL j i  + YL- & i f  . i l k  UL il+;eel~ 
. L 4 l  + JF cc't,Gly~) a%b & assumption 

. & W I  -41 +G &J$~XII -41 a! ((+,GI~I) 
.'yGL & 

LA + *> & J i b  &% 'p '?+A+ll al.&+Jl+ 2 LH 

A\,>! LgY + Y i s  ji! L..+ 29 415 rliijs CK d! ? l i K  is! 

J I ~  .+LLp ~ + + + ^ ; i ' ~ - i + y ~  .t+~idrw~i-i~i 

.(1902, p. 48) cc++.L!Y La A b  j& 

>,L, L ,-i&, &-+I +J2j.il >,L, ((<,GI,)) 3j; 'rliii y, 
:#%b .&a1 -dl 

SLL @ L-QJI a&-+ ai J! ai a i j  L& +- 
Y +  tyb >I3> Jii &Jl; I.+ & YJL-j ?+ Y L-U PGy- -. 

.(p. 49) ((+>L +i & Y! 4 ?+ h;i & 
.+I OL I+ 1 % ~ -  ai +.,+I +- GLL >Ji>J - 
& L&J L~u&I a l W l  j Lp- ..- &Ja i 4 l  a! 143 dl 

dl 4"- L J W I  & & kLJkdl j W \  &I> <F&&I 3 O+LG i-rl6Ja 



9 &+!IJ .&ii r; & iS holding + b\ & $- 
spatial continuum '"~uI ,$dl YlJ1 I& ji +- 
L@ -dl +I & (;ISI> jt jJ>b- ,&lJ ' i ~ + I l  iki 

+b ++i j. a+- ' JWI & 9 a&% j. a+- 
o h  @., . I s J  L ~ I ~ > ~  '- b+J L p  -,- aUIJ>! *Y' 
i;ly k t  3 PI) i G I  C+ -3 4> 49 SU~-KJI 

~ I - J~ ,p i+L -&w i i , i , ++~y  -- d?uj~j$-(~+ 

a j y J 1  

&La1 c-.U tUl  ((+jlCIr)) yhj, jJk di e l  j.3 

'p ((J-4,)) oL+i &dl Sdl*., i + l L  &- kci, &*+I +Lid\., 

rb i( i+ l l - i  j -)) dl* 4 +LS j rip\ L+ Ui 

,1897 

ku &I G3 lj! -((+JG\3)) $A &; 2 -((AJ)) -1 

'r" & b,* b l+jJ + +., C f b  &I$ ((&J7Ljl)) La dl! ;LL'UI 

6 I , i ? u j  . ,  .+J&!x~I L ~ I  

b l c c c l y Y  L + l l p ~ U L k j y p L ~ ~ & C C ; l ? y l & -  

r+.4 +Ip +- $3 ((kLS))  + .4 b (y &I$ b+ ((J.4,)) r*;jl 

& i l l  &pll $1 p., y i  i ( ( d r i j p )  i .~  cdi #> ;-;s U l  - .  
,i~i$ j;G dJ> yU c&.J13 'b+.JIJ 'Lid1 aGHs &L+ 
2 ' '+L~I L + l L  24- &yJl $1 libJ .i,.,ljll., 3L.J 

GWl ;Ji: eb r+ 9 spatial continuum j i W l  + ( 1 )  

>$I &J +-'L LWI i_i~ $, c t k J Y ~ ,  441, J_tki~ 
time d f f i  -dL$ I  + y4 d+- L A h  F L  ~~1~ +.S 

I i  41 J+- &k A j L  gag space -continuum 

.>Jl, ti;--,Yl~ J+l > ~ Y I  e L  +j . L  G>b py 
cyl-il, 

9, - Y L Q I  p r_& projective geometry + L Y I  L Q I  (2) 



- - - -- 

.L JI ji j +a ((A>)) vj d p  I&> .projective geometry 

dk!l J~"J; 1 2 .t*?j! LU 4 - 9  LU 4 +ik.yl 

:JUI --> A Lb2 r+ ji J>& (')+K 

iA - .  i,>-- 4~ 3 +L~I -J+JI LL+I jp I+> 
, + 

31 >>I3 .... &dl ~3 a&- externality cJG 9 Lik 

J.*LJ C1 +& ki jr: 'i~; i& .. . +L~I  i41 ai y,i 
'aL&dI 2 j6 &- Y3 CALF JK, j. 'w 4- 

' C 

>i LGWI 2 @I --+- GG! ei+ ' & p i  iy '++ &I 

'ik, 4 I;J 6111 +I ljp AU c;i> L~_LTJI j J ~ I  

.(1897, p. 146) .&+I o h  >F> +EL! j. eJ.. JJ.-> 

&L-,- r~ +L~ I  LJ+.!I ~33 ji &-> 
G& Lpk & oL-41 o h >  '&>l>l> 2L.d &&dl > & * '  

'ijJlJl &*)!I L * d l  L p  q i.LLJiil ,. i>*, isp- .+ 
k] 'u,, .&+L)Y iQ i+& L L ~  r u  & j i  airlul Lj 

-.?- -i J, + & > ~ p  ji - Y '((J-,)) 9 +G 
C;5 -Lj> '>Id1 j U l  & jJ"Lj aLJ+Jl o h  (5i '-9 

ji A- &I &+I & i,d+u~> - .  +*?jy JLYI a!)) :%G 
a&.+ a& Y & >I> '((&J+l)) + GLJl a&--+& '+ a&- 
>&- a&--+\ o h  -&L$ +.,?- @ L  & ' U I  0 4  &dl &+ 
LG 2 32% @I oYLYI o h  61 L L U I  Jb 2 

I I j 1 b ) )  - (147) ((&.dl 

jlc p >\$I j lw l  &lkll ?jil 

(F$l) .d+- JS di C;ii I& L j l d l  aL&.A! 
Russell, B.: An j +I) :((LC-))) UU d+Jl &- (1) 
Essay on the Foundation of Geometry, Cambridge University 

++$I) Press. 1897. 



si ~i-41~ -.- +&!I 'ys ( ( % J ~ 1 3 ) )  sJ . A+ d~ 

((A1)) e";u' ~2 .@;-'I W r- ,,L +, ((AJ)] 
&I e U l  +Iv isg! Y ~ L  ((Ll-5)) + rk L &I* kbA 
>& &EL) d 3 U I  DL & & 4 .(&-I&! 4) L+I;L*yI LO 
*LA1 - -  jLLJ1 L A +  *- &-I&LY3 +-I&! L J Y L Y I  'j-a 

Y +.dl a~ L+Y I .L >L+Y I ji 3~ (I&~) ,  -i .>I+I 

.+#I, LWI LI, G - ~ -  YJ p 

l&J (19-3. +W a+ i;lS ((&>)) /k' Gs ji L L ~  Y 
E .+-Y LWI k i l  .. &+I r+ ALL, 9 
e- LWI UI -. &+I ai 2 +i q-i u- '4- -I 

j& ji ((AJ), -L +I L&J .. L+I - ~ G Y I  is~i +A- 
a l i  dL-, -b hi jbis '4 A\ 1 a l i  -u 

e+i i& isjki *i i;~ jb ((AJ), q/k' k.jp dil .-UI G L ~ Y I  

~ J k d l  >I d k  +&k is-I l&b '++!%I L Q I  ,y Libd 

.U&++l)l 

B jiqJ)) ctb*.gj~ &i 2 +u %u j c+, ((&,)I J+ 

L- I I u 1 4  .-U 2 r l i l  a l i  JL! c ~ L - Y  

&i L ~ & I  ~ $ 1  +G +-4 91 SUI Lp2 LbA ((hl)) 
spatial magnitudes G L W l  > ~ Y I  is\> 2 ~ l k l i  a& il; >I +-+I\ 

a I .-r- a4+ 2 7  JL a16 ,y G - ~ -  A- 
:((hJ)) J+- I J j  .+ *-? C,UI > +LYI 2 ~ i  

&.dl 2 &i AY L p4 -L% ji 2 j ~ . ~  

F- ~ * . g j ~  i j  j jr l ig ;ei> -U &y jidu + 1 i 1  ~i -&I 

+- +&W -Ur L-IL . - 1L& ji 4 &i iiliis iw 
aLki\ -1 >! 0.i" & 2 3  .J* > pj L'U 16ip 
>L%l dl+ Lp Y LYJq L-JN i s h J r l I  (1_5 j& 

(1 897, p. 69) .((% L W I  L+ 41 



dp-11~ (&- 3i /i $2 ciJ J.,+ JS & ~ > J J I  (1) 
a -1 3 CJLJI &I o& d G Y I  ((AJii jc &- 
++ 9 & +a*, 3i kJj &A +i -4 dogmatic ( I & ~ ~ I I I  

hiL +&bk3JJL .@i AIL- >I & L a d l  &LO 6 L l j +  LqJ 

J-31 h&b 6j&3 P I  &y! J! dj! 0&I 

L& 3i &LII &y! LLY L d2 UI -*, LK 
L + ~  - - 

& @I ijlj *cjj3 I& -u L+ Y GL-~ I  +I hi 62 +.i&k3dl 

hL! &I 2 bJI  o j i b  &jL Ss .&I J! Jy4l9 6 4 1  

13&i be-+\ b+ L+ L A  + ,+JI 291 
& d l  &A1 l h l i  $1 i4rd + .++I 2 G+l hLLL 

hS> @I k l Y d  01, L U I  e l 3  .ig?! Kant ccl&CS)) +p3 

.~ALJ I  - d l g  L U I  La*, *kgJJl  &kg .-- 

ci-+LAl ~ ~ j $ l ~  &I3 L L L U  G& j l >  L Y U I  2 L :'+U &I] 
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Y l  A- Y ;+ ?- Y +I - ~ I ~ J I  >+I 

& i , i - J + i E , h r o L ~ . + k i ~ + J k j k h i 3 ~ -  ji 
L+ ks.LLiJI j$Ldl+& + 'Luis /Yl j iS $, tLLi - .  p1 

' f 
ku. 9 I:! cF $ j! ,d+~ + 'LJ ?&-$I ~ k ;  ~ $ 1  ji I,AL=I 

~ L 5 2 i  >,I p g  '6 $12 $2 3 3-- dy 'd7 ~9 JF- L 

(1902, p. 91) ( ( r is -41 





~((&+b!)) L 4  I ((+jlSLl3)) +- 2 JLJI  9 L A 3  

L+L&-d 8%4Yl ((+>GI2)) +- 'j& p L J l  '+.dl 2 h- (,J 

d k  21 &I *> .+I&l> &+I ij; ++ & 
& & ' & + I ~ G ~ ~ I G K > ~ - > + ~ + ~ I J ~  
L g l  3 3  . L A \  -. G U L  . - .  +J & d l  >+I c ( ( ~ ~ G I ~ ) )  ~51% 

A+ rL+L~ & ILi( L+ >+ &L+ jL ~ Y I  
id;cb &ih e- i . Y b  j3 i++I icy 2 jr $1 
h;,. 2 i . ~ ~ ; r  'T3 41+1 b*kj + 29 - LGL+ - ji +.JI~ 'u -. 

. ~ L L  L 3i 

& 2 ((.L~GI,)) ji paradox "'ii,~ i. -1,: W 

,\ r;C. ;;li &L;II aLL L&+- Z+ @paradox G j W i ( 1 )  

+ ~ a e k > l  j :f+l 3 +dl j &-*i i i L i j W l 3  .ly 

$ A+-j aL ,L  3; U l  js c d L % J I  d L j L  

pJi 2 ;L 81 hi Jk j;- 41 ~ ~ K I I  jJ 'a41 
.(&-I) &LdI >L 3 ALP & 

:+JI.il &LJb  I L  p6s.L 3 iili,Lill fI&I J ~ i J  
,,.LC- g+- L+XJ r L &  2y-g +-a G J W l  A! -1 

;rc +I,>\ 214 ,-.I1 l L  &9 A- r-j @J uj 
p Bolsano '41 o&, 9 +I &> 
J+ 2 ~ J - J  J g I  I L  A! (+ils>l) J?,'Yl J+ dbNI alijL 

>LA2 J+-, :&&Ig +LA! +I &I +- Y ;, JL= hG 

&I v- Y 3 -LZC Y! Ll+ 2 ,J+ Y 2 L % J l  3LjL A! 

- - 
. p b Y J  *I 



celestial I 1 - ji . .*& 6~ pt~ jic,~ 

Jl j Y . . . +I I L  . . . $ Li+_;L>I +&$ ~ 3 9 1  ci&l mechanics 

@3+l ;r. 4 A3 .+-t ,+-3 J-J 9+- d-IL 2 
G dki &dl3 .I900 ,is -x. ;iJh &i i i  t3+l 2 LLLJI 

iuk j 6 4  + L L  jJ .(14pl13 +lii dL5 3 + 
@Jill &.JI & i,L ;& .LJy c, ' 1904 tL St Louis 24 i;L 

(1905, pp. 13- 14) .((+ I,+ +I IL. + ; ~ ~ C ; z l l  dY3 t& 



p Y,L+dl .L j i  ( I ~ ~ G I ~ ) )  >- L+L- dl+ i i u  i_y, 

'b " j W >  $1,)) isir! 103) ((Kaufrnann j W >  +,L;)) 

cathode rays >;LS i f i i  ,i) k j l  GLs ;.L;,;UYI U & 'hi; 
& .rr.>lJl c%i b- dl (+, jlk; & AlL7 I& &* his kS 

~ Y , W I  p-u cd *i, .1903,1902 $LC dki e~- ;  a+$ 

ipU ((jLi+)) LA+, >I3 ali LkCll tp- 
A, .&WI WI ,i j;+ klrs +- Y ~ U L ,  'i+lj>,$! 

Lavoisier's +jI$Y I+ ,i) WI +L+ d y L  'U dJi &- 
((rJGlu~ *i, .j;*' $19 'o, O,,+ - +dl '(principle 

:d+ Lu:, > 4 . 2  

Li; ++- LC;L - - ' L S ~ ~ L .  j j  ~FIZJI o j a  JS jr tfi lj 
(p. 104) .((+dl k,. j+ k,. Y .ui LS>L fact &I, & LA+- 

1981, pp. 47- 54 & pp. LA +CzS 2 uJwI 04 + 4 ~ 3 %  (1) 

.(a@\) .61- 7 



2 &-Jk 2 j? j @ j d&Le Roy, Edouaed (,IJ~I) IJ, J (1)  

. 1 9 5 4 r l " . ~ + p + C 5 > ~ ~ j ~ j ~ ~ ~ 1 8 7 0 + 2 ~ ~  
LL\ L & + J l j  +, ''LA $7 'j +; &...A, &.& & &&- - - 
rLs +I j 43 sfi1 j ((dHA0 p klL5JL c a L + & J J  

2 i+ 1945 ( ~ r  +\ .I921 r~ 'b, ii. JL b_: '1914 



definitions in 3 (oL-%I &+.dl 
. . 

& >!+ill (LI?; -.- >I> 3 l& JU- (ciriii fJg .disgu~se 

.& u p  w13+ & 2 k  G j y  3 ( A !  !jib jk hl Cod 
(1) (d.5 +I & ~ W I  3-& L +I 3 L L W I  24 

+dl I b j  .'k%l b u  L& @I hb &dJ 

Y Nominalism '2';4-.~ I L.$l + &- i~_illJ oGJ16eil j. + d l  

his p 9 LG ?i+ Jj j j ik i l  J+- &s . > ~ Y I  +i 

L-2LJI)t & j 1 9003 1899 &LC JK; La+ ( ( U 1 9  

A i j  '&+I d$i + a> '$1 +I G SF 2 fL L ( ( & L A 1 3  

-411 aLî U Y iipi L!Y;$ &Li C ~ ~ ~ ~ ~ L G I ~ ) )  3 +i + 
.'&-I &+I $I$ 2 & '4 

. [591 / 6 1997 (a,, (-1 ,I> ( - w I  7 cJfl] 
( ~ $ 1 )  

L ( G L l i l 1 3  +\)I dl+ ((+JLG13)l J+Ll & d l  13J 4 >! b iJ12yl (1) 
.(A@\) .cc>fJls +I)) e K  +L+ 2 1 190 1 

Y3 ~ J I  L+l >sj Y awl dl. J g  iri 8 Nominalism i p Y l ( 2 )  

.*L;'VI j. > 3 ~  2 >*E JL >I i;ui k ; ~  C ~ ~ J I  4 
conceptualisme LJ+13 realismi +lJI &lZ d g  

& >I problCme des universaux a w l  LLL 3 GWI U I  

.+Jdl  

(ip.ihil .Lp?ll elkJi L W I  +I ( 4 1  (&JI i;UI CY] 
(r;r$Ij . [14 / 11979 



NU)) ((i)) C* + &."I"Y>&~+&-+~ . 
(((c)) 9 '&> 'L + --A3 LU .u3 'kp; jE 

4 2  + i l l  *I 9 * . d L  iic)) 3 (+ +.a L+ p> 

i IF] L y J LL; j y u ~  k ,, 21 B K J !  

-19 &U &-Y- ayli  IF]^ (((c)) ((1)) UWI ; j>f 

i~deli j. +JI & G I  y~~~ $ -. iiwi ;rC ?- 

.i(L12 +k j-j141+- jy 'UL~L~~I IL 3! +- ji A- &_ii\ 

(1902, pp. 138- 9) 

PL- (&>L+u +L t+41h '+-+I $IJJI, &l+ &, 
& ++I3 kluKelC. .&\+I Bayesian &>L i&- iiuJiC;ly)) 

ji LU; +- ;&I $ Ci'+- L kyti >i i+- +- ji +- 
& + ! I  +b +- + $3)) d p  id (L $41 >I ~ G I  b&- 

(pp. 183- 184) s o Y L ; I Y  I UL i,,>+& i b  ~LI+I id+- 
(ru\ &dl )  ((>ydI3 +\)) %b- > '* ((+jGl3)) >> &> &> 

. a Y h - Y I  "La- J3W 

,LG 2 cc>pJ13 p l ) )  urn ++\?I +$I +.& Jj3 

L3 c4: fWl j Mind iiJiJlr + j 1-G (I& ,)) +S L 1905 

;\A - .  ++ >JI I h  j'.S3 L jul P I  2 kJ LZ & ((+J~C;/~)) >J 

. ~ J L G I ~ ) ~ ~  ( i ~ ~ ) )  ~ " ' ~ ' w I  WI 2 J; 2 41 ~ i i  JAJI 



ISL --2 j 41 A I , > ~  'k3 +- hi A- IL J.S-N .r' . -  - - 
rj u b Y  GJ aL$I . - A Y+ A- Y 

p &I a&-$\ > 3 JL- # ' 4 1  JI,>)'I uFi 
&+ ks .+ LQI ji i+; i i ~  L & - LLG - .  j&ji+~ 

(1 905, p. 41 5) .((iL; ,+%I L((+,GI~I) 

ksi;u L1902 ,L. >>LA1 eJISl;lg! d i r U  1968 Flammarion b3,L% 

. ( J j d l )  .pp. 10- 14 e1>19 d W I  &&I 



2 G,L 3 ((J-,)) di i; dy,  .+ y-l &"I &I 

. + A !  ik$ &yl Frege cc*  2)) ,+ GLIU~ & d l  

&!, &$I j & 2 i  a L J L  21 21, j a& 

,+- dr ((hCJ), A L I ; ~  jc; .&HI ich , i++ i,+ r~ 
J-, .I J +I 2, .QUWI .L L & 

,3UI +u 3 ;*y G-L 2 &c &) ' & & d l  LJI A, 
Ji ((+,GIy)) . o j ,  . '(Science and Method ((+IJ  + I ) )  1908 

+,&Kl\ - 4 1  &A ;p- Y aG,Ldl d L  J+ 
,b ;)b+ d+ LA, - 2 k 3 1  $ d l 9  Cantorian set theory 

p. 1908 rb , L ~ I  +.s &,) &dl i~ (i+JG12)) 

(189 

~ L , U I  J.++ di ( (+,GI~))  & +. AK 4, LIL & L, 

((+,GI,N I*, .Ld;JL .I,! i,L ,y js 4 .Lk; 
'I' P "W a,; dj '%G pl,$ &h.dI + :* cbL;+ 
. q J  uL- &dl J A I  rX. yJ LA+ J s l ,  + '((antinomies 

.( 194 

vicious circle &I T J ~ L  4 $$ I. @I Ih ~ j 4 - ~ i -  
C+ 2 c.& &.ill JAl y' !+.dl IL ((J-,)) rii Li, 'principle 

~ 4 3 1  &I)) dl+ c-i 1908 rL ,>GI 
.Mathematical Logic as based on the Theory of Types .ctLk;Yl 

@ I  / I  di &+\ iy &ji di WI IL r~ 2 3,i, 
J+I J! , ~ i  3ks, L- G-Y I ( ( + J ~ ~ , ) )  LJ p .ibp 

Lsl r e -  LS ;53QIt..s >l_t;JI +& antinomy L+dl(l) 

.Ig.izjLs3 &L;JI @ I  $3 G b  (tb;E)) 

e U i W I  $41 il;+il i&l +I iilll :&I] 
(,+=-+I\) (205 4 '1979 G ; ~ W I  <&,Yl 



3 d L L  ( 19913 1982) Giedymin ((dl++~~ &LA AS 

A- L;L ((d&~+) 2 3  .((+Ji(;lr)) j &/+I1 2 U+ iJ> 
-9 Y iJ+ Lw-1 Liz. I~~~~; ; I , ) I  +u ~ - u  j. A di 

.LWI9 ;tpl;JI a1 . . 









di l+ L. 3 J Jh 5s ii &i, - .  J. (dpdl ii, thesis i;gii (1, 
.k.- G + 214 diJ @- 

'"pYl t'w i W 1  WI '+I +I .Lr" -. ";Ul y :&I] 

(r+lI) .[83 ' 1979 'apik1l 



4Zt-L4 l/cWl L L L  2 ;tol+Ilg ;+d l  ((fig>)) i - 'L lp!  3 j. 
0 ' I 

-&YI O-L ((iPg~) .fliPgJ brg;iri)) + ;~bi jr w 
:dk.!'S 4;lp 2 d2+3 

yci di JL+ +?- h Y  'u Y)) 

4 J l p i l j . ~ + k . L p z l & + d i ~ ~ - $ c J g ; y q j  

.(1904- 5, p. 183) (($3 

:Jk.!l+l& 1.b 3 'LY ;,&$I+- + 
'L j 4- di 'k. +, Y .&>I &L di igshjJ)) 
3 &Lpzl dl *- 4 ~6-p- J e Y  9Jjy 
I i 9 L I Y %+I $19 Y bg L j 3 d l  
c&*; &-j J* 2 k . k p z , l l o G  2 9 1  p J , d l  j. J ~ Y I  & 
i-'K.i; JL>! &- &I 9 ~ ~ p i l  .L &i >*i Y ++I JJ 

(p. 187) .cc+ 

i9Ssii r~ ai p '(+ag>)) L,J~ >;ili sJl 
6L-A J S L  Ay9 .observation statement ct&WI +++I) 

. ~ Y I  ~i . j u ~  -. C ~ ~ J  &JUI #I 2 ~ p r l l  j. ++ LXJI 

L! bi ' E ~  SLY! A- L+ s3 ~s j 3 ~  A+ 

.++I, L W I  & ;b +,IS gi ihb 

&h Q) * - .  + W I  -- crucial experiment L W I  ++I (1) 
f~ ~ I + Y I  &I 2 f+3 l,Sf~ ;b h ~ i  >L 4 2 

A L ~ Y I  +I j jbA 

'G~\ I I  c~ i W I  -I '+I 41 '441 y :+I] 
(rp.JI) .[38 c 1979 ~ ; ~ l k i I  



y>I &Q)) modus tollens :A& &- jju i. wmJ 
( 1 ) . 

Modus Tollends 1, ;,W \,-I d - Y  p modus tollens (1) 

the  Mode of Denying by Denying 2,JL &Lj) 4 ((Tollens 

: 291 41 ir, i." y"'t .- & ~ i  P J  

2 - c [J - .(J c 9)1 
'ej+J13 &I3 -+lhlJ L&hU +Q ,I> ~62,Jl $ d l  &>i+ :L+K &I] 

(p-41) [9 -78,, 62003 eipl;jI 





,1846 rir Neptune A+ +_ip Leverricr 

i*h3 . I 8 5 8  ?ir c>+ iub a k L > I J  UI p~ 2 i i ~ i  ,19 

,1860 ptc -WI 

' l l ,  &~;l;,i && &- J31& Alcxis Rouvart j 182 1 3 
b , ~  Jy~23i +g 2e WI L-JAI C,I.L%JI + 
~ L + I  a& i( j~dii +G 1941 (LS +3 .i.&'YI a U u W I  

~ L J J L O Y I  hi a+ j p3 'l+I J>I JgWl J! k g ;  LO hLYg 

p T  +g b , k  &+lJ3i +g &I 

2y3 +L JY LY I ;f, A- >tc h+ 33 .undiscovered 

hlS LA> 2 Le Vcrrier ((L.,.,~I) hi i;,& $3 .&&I ,S$I 

.exk;~+yJ &+YlJP od& 
(ib$J:13 -- - i ( p i > T ) ~  4: '& +&I &@I > M I  1846 43 
L3 'Neptune crh&~) +gp + d l  &@I 1-iib hKg & $ 

.( 19 10 -- I 8  12) J. G. Gallc ((Jb dbFli ~ L d y l  91 4 ?L 

Williams, Trevor: Biographical Dictionary of Scientists, :$I! 

( v ~ \ )  .[tlarper Collins Publishers, Glasgow, 1994, PP. 2-3 

- 1 8 1 1 ) Le Vcrrier, Urbain Jean Joseph (-jF h b  d~,~i)  t4;>J ( 2  ) 

+ Neptune i(h+~) , g l  &@I >y2 'k- .> j &tc (1877 

i;u?1191 J! w3 -4, g ~ ,  ujrJ wl- ,ij di 

4 C L  2 j -~ i ;  $ +I4 + LC d 4  Gallc JG db- 

.(I 846 ?ir) ;bI3 

';,U - - p1 >I> L&>Ul & d l  '>,&I isyy '&LJl.+ :+I] 

(13JnJI) ( 1  12 JP '1981 ~ 3 3 ~  



j b  A- 2 --I &-ill (L-A &I di ((+>j)) J3L 

(the Uranus anomaly &+lJ,i +$ sir &+- dK J IUY l  

4 9  p 41 21 u j i  4 9  2Y, .+JL p- ~c-~JI, 
2 21, CJlkilJ .ilrUI 3 41, Vulcan (idikij)) yl + &I, ~ 2 ~ l . b  

9 MI 3 1*+ ;,GI 4\41 Neptune d+ (1) 

-,f JIF) J+ 2.792.000.000 &I 9 O+ L g t o  . d l  
. >YI j.li cu . ( > ~ J I  -J @ dlJ& 6 4  6 9  y LfP 

.(+ + 45.000 21,) Li; 28.000 = c ; l r Y l o , L  .L+ 
J,+~ 1~~~ ,bi G E ~  LL ;+ J.S ip Jy- >JJ+ 

U\ +b ( 1846 rb) U l  .Lp i 165 J-5 '.,. d l  Jr 

Le ii +>J 441 +ir k di + Falle Jb dbx 3LJ'll 
, * I - 

+ .- -6, $LL3 -y9 L+- ,~3, o2g;r- averrier 

L dl+ d .&La3>\ L - J g I  2 41 di ~d@)) 
.Nereid c c + > l ) r  3 Triton ccd* 2)) 

l>-U +I >I> b C U I  d+Jl '>,+I Lyy (+I + :&I] 

( F ~ I )  I l l 6  ip (1991 
.(a@\) .;&I> jcj; 2i 052 j;! .O60 = 1, (60 = L-,, 1 (2, 



.>,U perihelion / I  *JI i5, $ ;A,>\ $- i, L ' J J i  

.&$I l-b & ~ - 3  & JC- + ' d i  f,, 
LLLU G- La &UI ((-$91) ,L 1898 rb @ . - 

per +,> "2.09 -t +,> "4.1.24 G ~ L ,  k, Newcomb 

~ C J ~  . d i  J.5 2 $,dl ;p &L.d 3 '3 3 j-"- 4 L,di 'century 

0 4  (s A >,lL &$ x, 3 +u &I d + Y I  jp 'Ui 

r~ +-I ~1 J++ 21 .(I j) LWI ~ J I  -. -L+I L I ~  c+ 
-1 2 ;is&\>;>&>\ L+ . a > +  &&&&A 1915 

& . . . d l  ++I JXj j. laAG $1 >,LC &$ / I  4 
$1 i.Lik!I e- +, p 3  j JS j +,> "24.89 i;lS L W I  

J+- &XI '+LI~I + M I  ;r. f j ~  & i,i cs j3 .((++$I) b, 
j p  '>,LC3 &;.lJJi, g a, 2 ru;;;Y~ rd '>,vl LJJ 

i i W ~  2 ~i '"-I 43p1 i ~ i  j -- 
.+ +>I  &+I A& JKi 3 jlci & i ' v l  

& (+MI IL ' jA LJUI uql) >UI uU1 2 (((,+3>; 
' 

LWI ++I)) :p +I IL a 1 9  j i  + J I ~  , &la + 
((@JJ>I) .(1905- 1904, p. 188) (('LA1 ,& J k  2 L+- 
& i l l  4 +lrfr. A crucial experiment ( (LL  GP-)) ." 
-141 ((fact of the cross)) >! +@I j;.kJ3\il j d& O > , ~ I  

: 3 u 1 4 1 >  LWI ++I ;,G ((e3>)l LL d3 .GUI 

j. L tW 4 39- j i  +II 4 3 ~ ~  ~ - 5  ' ~ 4 2 ~  p)) 
' i h ~ ,  115. L p &-+I P;WI L I ~  i; G ~ I + I  

'LU; r3 . t a u \  ryJI) (uL+ & ''G j li- $ ~ Y I  I * . ~  

Y L;i p3 :&+!I &I 14 -.WI +,WI & ?i3 3131  LA 

kp--p A > iJ>Wl 4J41 GE L>i. LL *kbA *ck di A- 
'Yl5 i p l  oL ((el") 4 y u 3  .plJJl ;r. '.s' 



++ JLL 4 1  - ~ i  L J% ,i.Ui I'VjS) yr j  
, 

--3i &I Foucault ))+>)I kF- :+I +>L 2 Lp2 L G  

particle w l  &&I9 wave theory + d l  &&I 3 & d l  

p +&I kr" ji +&I 3 -41 +&I i,*& &i .+&I 3 theory 

&&I abL L+ ' + I ~ I  2 G,? j* $1 jfi ji +- +UI 

$1 . J ~ I  j CGY j. $1 54X; j! &- +UI 2 ++I kZ-* ji 
$i 2\41 j &i +3j C+UI j ++I kY &L+! +& ))$>)I 



i rp-~~ &+I jr + $! rii (ie3>)) y3i JA '&i J~ 

LG c~ ~p '+\&I 2 oy +i +UI 2 +&I kY bi 

&+J &LYI p3i d+- +>I di 2131 2~ 
.i"-i i * c W i  43pi1 3 +*JI >! c'"; s3 '(MI 

. i * c U l  >,A1 O j a  &h- L13 -1 ++I & L L J l  

s&Y 1 j &dL + Y $9 G+ A!)) : ~ 3 3  J+- Ug 

L p z $  '31 ' -. i.L-+I pw 2 3-p6 b! 3-1 '+413 

+3sG&-i .~pJ~+~&~;?k-r+i i i 'pk 
c y p 3 r l  G f i p  c&U ( p .  189) Huygens '')((j+p)) *3 04JPll 

LA $3 . rU l  &I &b L L  ++ 4 4 4  k j p -  b b  

s L - L + + \ + d & - i  j T i i U ~ i ~ U ~ d U ~ ~ i S j  

.(+sJ-' +L 



.i LA + ~ k  I bi ~i k+i ( K ~ , > ) )  L- 

( ( t J J  .GI ,I> A 'GYL.A 4 CL: % *r C O U  +I 

~ ; L + J I  &+I AM) +IS (Ira JJjr  +- P9 . ( ( + , ~ 1 ~ 1 1 ~  

a w l  a i ~  LLA Aim and Structure of Physical Theory i ( b 3  

:>Ul ii, &%Y I &,. (((t;Bg>)) &ag .k21F4 Cjrb2 
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9 ~ -  ,i LS-3 ji L) ++I ji G % (&-+I &I 

+ a&+ +& j 4 ~ i  r;b*S j r ~  $ .+ 
11, u ... ~L+.JI . .  . W I  WWI ;IL+ 

.pJ& j,E ji &L'~I  2 4 >- schematisms 

LI;. h i  ji L,WI 'ik; u ?,- L L 'ir, 

jiJ CO,-- ji Li;- F I J I  ; j lp  2 representations 

3 ' ~ l s  'GI,- A& Y Y 'Lairs > *1> , A& ;Jl a & d I  

j.9 j. j.-+ i+d a+ d~ j" &+I ji, ( ~ G J I  &, ~ b k -  
I ,  r 

ji A- LLG UI %+I ji 2 '99 A- W- a,> 
0 A& +I ~i 2, .LL ;J+ ,i GLL 2,) J" 

&+I . - &-- a,? y , ~  21 > j ~ ~  bi J&- 
++ 21 ~..&L!I ;L, -- o ~ i  +.JI ,&- sy ++I 

(pp. 215- 16) .((+ 2 +.Jl 1i-a fk e\Jl I+ 



- - - 

~ A J  .((+-I LG~;II dJ c i i J d l  u M l ) ~  ckir &\ _ii 

&+I ~ I & L -  ji +- r L d l +  >J> ji ( ( ~ J S  

.,m~ +A iJls i4p A 4.i~ .agp q+ 
'* 341 o~ + a+- hi ((eg>~~ A- &pi +-L 

. L + I  -... L J I  . . '9 ',=Is +\&I 

ALS I;! +k 2 JLL . . . .  hi IL *LA,> 21 

i g ~ r  . & W i g  ++L wJL &->gpl~ 3 +L iiri-&- 
&-ill >I 

J ~ - ~ ,  ji S , ~ I  yh, 3 w- 441 I-~O JL ji & 
~i Y ((egJ,,g . N ~ J I  &> 21 ~ U U I  ;bj -- +i 

+ 2 j g & d l  2 1 %  + 3J-c k;l> k3 . . . &$.zJI roldl) l  

4--; $9 2 Lp--> +&I / l d I  0 . h  jg+ 4J> & 2 
& crPrX]I GCt. @-J ( ( e g > ~ )  j b  y ~ g  .(I). 2 1 1) ( ( d l  & 
.re'-L"lyA 2 i5i - d l  -. 4.L: ceir k- 3 . U i  dICi 
G-+ J-ai dp r i J l k e i l  yJL &i j Gg J+-J 

LA gi .LYJ ~ G I ~ Y I  $1 bi AL- a&- I-> f ~ ' ~  ~k i ; ~  

:J+ 

LL+ +YI d! J ~ Y I  u i  ji + Y ~i 2\41)) 
g+ &I3 r C L  J.LL &I b'+ G$ L;IL%I a jLP  21 >g,Jl 

+LA1 I L  JJ L I n  d-&l +LA1 f ~ i  ,i, 4 A1 ji 
6 4 1  PI ji u &; .LAI - - + e J ~  j! .U '&$ $1 a~d131 

LGJI ji v ~ h  c L ~  ~ > L + I I  o~ + e& j~ L UL 

e*: S S g  c U  Q! j+- Y a&-*, lgMy d g j  id @!$ ?yWI 

(p. 2 12) .((;++ 4J3 y .~ i  & +LJPli &$ .I; i>L! J) i4.i 
L j ,, .&I ~ ~ r h i  &UI 141-14 LL , ( e g J I I  up- 
c41 S Y Y  *& & am '+ A L ~  $+ 4 i  L K  & '+ 

.+p" SI+Y + i, y Y ~  + ~ g r  3 41; $ e 
J 3  c L 9  LjG Gy 2 4  +L?Jl j j L i  $& ( ( V J > ) )  b! & 





- - -- - - 

~i ."'i++Ii e - 1  ik;+ 3, ;i 2 .** @*; + kJJI 
1902 rLc Le;S &I +I c;+K 2 c-I c y W I  & ~ I ( ~ ~ G I ~ I )  

&I F- J ;i ;,*I ik, &;ilz)(k~~ &is 2% K+E+ 3 ~ 4  ji 
2 ~ t s  29 LS+& ai ((+,LcI~x ,> 1904 r~ 2 ~i YL .+ 
+&3 .;++ CSL;ISC. A& & J - J I  2 ~ $ 3  .+ J! +=- 
3 L9 A- +-I + ,,+ -@L Uj L >I -((F3>)) z3&i 
theory '"f?--ll sJl j k.& &, .I;IW-WI o h  Ui, + d l  

.of good sense 
I 

* + + . i ( e 3 s )  .z-~+\ O,-- &;&I di44jl JgL - 
. J & +u ~i JLI .% (a A ...... l d )  k~~ 

i&l3 ai ui r& .+its J bi &WI 3i ++I &,&I LU; hJI 

(~i,i, b~, .+;~s(j  & ..... I d )  >sA~ 2 >'YI & 
b& -. bi (JU & &- 4 3  j 4 j +i PYjml p b 
$2~ 9i-3 YilJIJ +&I 'hi* iF j i  iy S e  

,!/I ;IU- 4; .+I *r& hi +- Y 21) *z j &.dl c?' 
Z--" y- W l  >sAl  ;r=! &sYI j p  'pure logic >+I & d L  

+ &- +++ ai -- a,~> .dV3 2 +LA\~  .LL + 
:good sense ((+I &I)) ( ( ~ 3 2 ) )  

a 1 3 1  AAL 3 C C J ~ I ~ I )  LJ c ( ( P ~ 3 ) )  ji' A e-i j& kJ (1) 
C C 

%l;U .US i j l ~  &-I 31 C C J ~ I ~ ) )  ,y% ,1990 ,k ~ J J L ~ I  

((4jJ - .  +&&I &,I dh)) ~ w i  -2 ~,i bi e~Ji 
r r 

2 i , ~  +,j9 *-I flLI 1909 4~ jo ,1908 ,b a& >I3 

b i i ; ~  >Jj b~ c is, cjJ 2 i j C  6 4 1  SUJI j cJ3j 
GJA i j s; &i 5i AjJ .ck&\3 U I  k ; - L J  

. (a@\,  .&I U 1909 ,b +& J+ ((GJ $ 6 4 1  ++I 
jhi p LC Le Bon S e n  (+I @I i )  &I (2) 

.(elJl, d131 2 i-i +&Yl 



L ~ G i  d p ~il~ +-JI 1 4 1  & >+I &.,dl d~) )  

. JL +i i , ~  ik; ii+ ,+ .~,i +UI id  Y 21 .I>L 

UL~I,) . . o h  ' k I J e l  *+ ,& L!.l!i rJ & 3 'b Y cljd\ 0 - b  

mind o f  finesse ( ( d l  >ill)) JI c f a -  j J l j  ((@I bF. Y 21 
'geometric mind ((&+I\ P I ) )  J! &A- Y Sg (+LS ,L+ 

& jib:- L &- (1904- 5, p. 217) .((+I d l ) )  (j% qx; ylc - 
Lu & i-'b-l+I d k -  CkWl js ((ej>)) J* 

(i) J ~ Y I  &a1 C+ - p j P I  3 L-rpU' +kiWI d k l 4  

(+) j L J l  &air+- L+ 'pJ+II Lw j -L\ && &*rj 

LsL + 3_5 d! . i & U I  i- 'QI>Y\ +- &L.+ 

'dil .+I &I &y & W l &  &..dl & L*r& YJ ''+ 

~.413 +&I ++I, L+II - - +&I j, A& &I ?;JI 4 4 ; ~  

d i s  I&, '-1 &&I p +bS /%k Biot ((ax)) y l r ,  

~ J J  .+&I +&I 41; "-4" uJLj J-4 +- Fresnel iih-9)) 
.?Yl +k; ?yll e-6 Lui 

js ~i 4t- .I&I j -- .&I di $9 +?- i-'&i L+)) 

cl;; lib LcfL+Y I p j 3 Biot afi L F U I  $ cc, 

+- ~241 l h  3 &I ylc A- + >&I &dl dp Gdl 

d,>i ~t Arago fll,i -121 ~ ~ P W I  ++I A- r(;- $9 ++ di 

& + i $ + G p J l i - ' 4 f l + ~ l i ~ % j . $ ~ ~ > ~ -  

(p. 21 8) .((+I &I J! +- dl5 4 i  Biot ((irr), -1 -6 



&dl 2 L-L &I 2 l J I  j d Foucault $9 4,- JL - - 
.+Lzdl w-Jdl ~ J V !  $U &I J+JI 2 

rI>I J A I  2 Y) 1991 ?L= p-1 %kS 2 
;GI di. &I &bl ji J! +A- 4? j sJL -4 C(d>Ul 

r% +-IJJ J+ JI $2 Pascal J L U  + /+ 2 
I 

+.+.!I 41 j ((-,a) ii,&i A! ( p .  101) ((+,u) u &I 

2 -4- IIC~JIJII ji tjlJI, .(I J L L I )  2 4% i- 1l-k)) 

(( J L L ) )  iJ+ 3 ie3 -+I &I ?&- >I i,i~.Il 
( 1  ) . @I +- 21 g ipWl & ~ i  . . .  j L  i&I 







((,+I c~jeil  dl-)) j I y +  1951 ?W i&I dL 2 
- ( ( ~ 3 2 ) )  21 iJL)'l -((a\$)) c&- 'TWO Dogmas Empiricism 

&I+- ++i ji d + . - ' ~ i  v ~ J  .VJ2 +j,i .++i 
I 

d i > j 2 ; f Y 1 3 r d I J I J  &-&cpJ-\iJ$i2- 
(2) 

L_*S ,+iJ >I+- jhC -i jyJ .(')+I i;zU~ j. 

.cpJ2 zJ+\ bi 



+I 39: &I+ (,d .cc*sp 2 "191 J-5)) p, ' W l  - .  
2 La r G l  2 >L&l)) ,y &"G =-+. &I$ LC3 . - .ac &-+ *I 

SL 23 ~2131 iri ilkr, GC, k ; l j  ,i ~LL; ; f ~  

I I + 'b 1 9 5 1  . 20) (12131 J! L 3 i  'L& j 

.be- 21 AJKII GL J! ~>LI GILO -is I;! 611; - .. 41 
&%Jl + o h -  &dl analytic ((&-)I + --?- 9 l L 3  

+u & y y  c+pJI d(j i5 j i  iy3 . , ~ + r j L  &I c j d l  

>JL .1(*3> += dl41 J-5)) = (J) i.+ : & i d \  J L l k  elJ 

A! J W I  2 Ai+ c r x g j j ,  >)13 ((d~j-L))3 C((~IS)) >L 3/ ,  

& 9- i.-p- AL& ~ J I  dl +- Ai a3> G>L (6) 41 
.+- && (J) A&- I S g  ,2131 

,+-$I3 "1 2 J5 & ?LG qr kj: j ~ A i  ji ip)) 

l i l  +is A&- ~3 &- &-9)) AL &Ldl +li , U l  j3+- 21 
((J;')) "jS i ;K I>! hiis A& *i w-9 L+ j+ '& j K  

c 

i.+ j l ~  dl  L+ 4+- di GAL &? &Id .(:dj)) W 
\LA & +kg . 2 I g  6 4  j$ d! L G-+. &LA! 3JL 
a&- d i  A- 4 u 1 +  2 ii iilii + 9- 3+ C>I+YI 

j. v>L $3 . k i L ; i l 4 W I  2 o h 3  iiJj 6; 2 >I31 

($ LL, L&;i13 &&k.ll &Lhhll? d l  A b  c U I  - .  d+ 
~ & > L & ~ ~ J L - + L L + ~ -  &"dl -- I L  & 3g;r j~"  .+ 
Metaphysical A L ~ A !  -->k i~>i &i 'A*-+\ LL+ e-p- 

(1 95 1, pp. 36-71 ((a article of faith 





Q ' 0 ' 
j U i  w (. G3+i, "i3$! j p ,  :dm w w+2 +L+Y~ 
hi ;_,  physiology .&'YI &lL3 + Jb Y /L;, .JIY 
uiW c+r Lp A+ Claude Bernard ' "~, i ;~ .&,, +>& 

+I fi c+ j &J+ +Lc Claude Bernard >LA >& ( 1 )  

& &>I! $ 2 9 9  1813 fb 4% 3 + Y W i  $ (&-&I 
i 2 I I I i ,1878 f~ > ;MI 

-I -i G+ -+ by+ +I ;>LL iJ,+ L=.&I 
"-pWlsl+Jl W, ?&I "L.o Gy d _ i S ,  <&-&I, 

~9 .oy& L f l l  A- +LG > + 2 >, G- +- 3 
b l q j i  dJ Q L S  j o W ~ . . ~ I  OL j i+.&JI O+lJ: ((_)LA 

uL4! .> Lg, ,L -Lp -2 u U I  ((&-+I +I 31 & - ~ I I I  

,1944 ?L +$I o h  as9 j L h L  LUI >lp 
L& ?&I + 2 LUI ~ J + I  i ~ i  ( ( J ~ A  LK 

?&I U-> 2 4-L o i ~ i  & 1855 ;;L-r d9 ((1868 - 1854) 

2, ( I  845) ?&I p i+ bb-, .+> ;> $+I 2 +I 
1 8 6 9  i; Jlu j i+ 2 + (1869) -41 ip>~\ I \  

LLUI $ &,J> <&+I ~ J & I  2 &,J> :&~kl9 ?i j.s 
3 2 J.SP ~ L L - I  k J 4 I  2 &9>> L+J jW\ 2 J.~J> 

;>\&I 2 J.>>> L W I  d l > d l  2 &>>> L W I  -YI dk 

49 2 9  W I  +I> $ ~ S J .  ~G-41 kJgl'W1 j &SJ> ckf;1&I 

, k l l  Ll,> J! jr-LJI, + J 1  L L ~ l & ~  611 ;iJI 

,1865 i; 411 
'&L&aI L L ,  M I  > d l  du;, +J+I &i"L,";SI +, 
0.i ;JI A ~ Y I  -ij +- -I IL, +I *J:, 2 +I +,, 
~bCY19~1  r&IdI  OL~J I  j l  j b  *LJ I  > d l  -IJ> >! 
<>3 &-dl e l  Jj-dl <GI&\ ;>\&I ~ + ~ - d \  Gj'% s+\ 
,-al+I *- p L p l L I  +, a&+.Jl~3JLt- '*I111 ++I +I 

.+J41 
& k g 4 1  + L L ~  LVI L=.&I O ~ u ~ ~  + -K, 



kS W I  &I !+J -li +&I pl+lI d& # d l g  +4 
I> 6,331 M I  091 I h  &Kg .*I pI$l  jL d P .  

./%lJ 04 35; AiLklpg e g ~ >  4 ((>1i2! >$)) L+s 

++I >Id1 '+Ig ;%by1 -kJ3+ylg &I :L+M :+I] 

. I0  / '2008 C O ~ L J I  cej$Ig >I9 LL+U - 2 4 1  

Williams, Trevor: Biological Dictionary of Scientists, : ' ~ - i g  

Harper Collins Publishers, Glasgow, 1994, PP. 45-46. 



LLG Li L1Ui A- $, 'isolation La>+ i&& 2 & + d l  4,4 

4;- 0 ~ 2  A- Y ; ~  jp  dil .&pi 4,p, i;+ 1-5 
3 more theoretical (i+i 6,)) + 4 4 l  r]i L j+ c+..-, 

&+--dl 432 3 &i k_; _ii G+- j.9 L~S)YI r&Jl + 
i--J &dl e-pp" ;3fi pi 2 JWI &Jl j AJi / C T J ~  '2 
&- ji ((e,>~) ji ~LAJL .-YI p+ > , d l  

((;I>)) ~ , $ i  ji 43  Y 4 ~ 1  py 6,;i.i 
. - ~ i i  L+ +i &A- 

I C 

&,+I, ((@,>)) &,&i 3 'jc >%& UI s, /Yl lib, 

bjl;i\ Y +LA\ 2 4,41 ji Y]! ( ( ~ J > ) I  -i+ .113~+)1 

c;i ,iu 4 i .  J L A J ~  r, L- j. ++- w $, c;>+ 

i i J I A, .G++-JI)I ..L i-v ?- 
d-, . l g k ~ i  . L L ; ~  - 2 4 1  "-- @ --, L- + - d l  

+I p -41 -.. significance ilY*ll i b i ,  A!)) :%u iidl+)) 

" ~(19.51, p. 42)  :J&- y 



~ L J I  6 - q  ,A J,;, JU LLJ, $2 ~g- .  yi i4+ .+j 

Y 'o',+ O&L li! '24 J ~ Y I  b9;u1 :@ L&.L LJ >I 
Adams ((+IJII LI G t ~ i  pJ9 .;&k a , ~ -  a\ A- e 
4~41 ;r' Lp -GI$ b9;UI 1.b Le verrier ((+->3)1~ 
OL .,+1,~1 ,I+ M- O ~ L I  b y  
d l  4 ~ p - I  kW ji-( . & W l  +- ;"j'ri i .GLY\ 

r ]  L + S  CL. *2 LL: l i ~ :  % ;;IS ((;r~'ill ~+&LJ 

J U I  + -. & ( ( L ~ ~ I I ~  -- - ((iI>L~ $4 + .& +I & JLLS 

'J--" e.i ,931 ;r' *>I y- & J l  b 4  &ikll >l>Yl 

k;.& JJL;; ipL + ilL, j &- G 4 1 i j Y  I I L  bi 3 ,+>& 
b, ;'&I 41 hi N ~ I $ ) I  & + ~i! .+I+ + 2 L 
a unit of ((--?- d Y  ' ( d L J , h -  >L) 'LI' ~4- Y 
@ &=-dl LlY d l  ;*~JII bi 1.b ;, Y JI empirical significance 

.(1951,p. 42) ((+I + 



kg 2)) dl* i r ' Y L  by + Dogmas of  Empiricism 

j9b- X J  . ~ Y J  >j r.i 46j From a Logical Point o f  View c r +  

di 2 Lpragmatism kS;+IJI F. 4hj. e;b r & d l  >JL (!&I+,) 

LS i b L L  Lg, + d l  9 Ki L i 2 L  ;,, Y! $3 Y i b  +L+-l,, 

:iJ;lwl i+ l> 

al+Jl &A ?I> a>+ p +%..A '+ Ll> ,+ d L !  dl)) 

& & b I  +I3 p +I d J j  > wj >I alJ+Yl> L + . & - J l  

.(p. 46) .((;t;kA ; ~ \ ~ L . L G I - & ~  jsS; ks -p i A I  *I 
I I . C 

cp~& >I$ ++I 2 j . ; ~ -  +> z,$i ji , ?>I A, 
+32 z3$i >+- -el41 2 ,> -+I , JIA Y ~b Lf;lw~ 

j. d+> .&S>+Yl 3 p J-S +pWI 'p &> .p- 
OL J! ; ,~f .p rial> - I p J J  i;>$/)) :iJ+ ji ++ v ~ + ~  

0 ' 
6 i sY I I , I I .+-$I zJ;i;Yi 

. c p d l  l h  

sp 49 JS jk; holistic JUI +- $1 ~ ~ $ 5 1  (I! p 
L+ ++I9 &%dl L l g :  o+- Y 241 l h  dl$ li! 3 

JS-r, L- k4j LLIL r,@~ A- euJ LO>+ ei+ ,+ 
c &- ((dl+)), ((c,;-s>>)) i r ' L W Y l 9  .+& 44- 

t+l" 6-c. rllld> 'JSj z>;ir51 L& jk; *>pi1 , + 
.bi. i;>$:Yl r?, &- L 44 ((++I 



6 ' 
i ~ ,  Lb b- j (1990) Crowe )),I;)) r+j .+b-,"" 3 LW 
& i, +i GrJ .wJ, i i&6>1 e J u  3yrp +lJ9 LI, 
L a g  d l ,  & d l 3  LlL^gjL W I  )LJl db, &A + c$ 

.La Science allemande n~U ' l l  +i/l AL j I I ~ ~ J I I  

/J\ Gy 3 0- l&! JI;L: LA i 3 b  ?kg;&-+ JrLPP ym L d  

3 ;r*! & &dl C j ,  dl;! &i ji + :common sense 3;LJI 

19 15, ) .(( dpi dk-41 a- ~ $ 2  &i l l  p i  &J+ ji jj i g i b  

(PP. 4-5 

L J+ &I $ p g  .$I 3 +J1 O L  & ( ( V 9 3 "  &I3 

.a very old- fashioned opinion LLIU kLs LiJ 191 5 rls 01,: j K  

,i l~+d~ &I iiY 4- 2 d-1 L&+ ji 9, 
UI JYLYI A- 21 ~ W I  ~ * I L  4 ~ 1  ii41 

.+ c('u sJ,) Hh @ kd ju I;! ~i & ~ - y  -MI 

((cp,'" +LiJ, .& -9-9 4 kc_ pl $2 i-_i: 

d & Y  L+K i;K d+i p j l  j C ~ I  j ly & ~ / g  &,*I >! 
: J+- L-52 . d l  0 . b  9- 

' ~ ' s  ,i ly>~ J% 6- 's +- ai +&I J,+)) 

hi f J  l+k &i l l  c;&~ L k  et; . ji iJpaii &-9 J% 

291 dl* LlL t+J! ;+- Y i+ O L J ,  .& L+J 

d+ G.+ jp  jYl9 , 6 4 1  p j l  p Vezere ApJl Zg; G G  & 
-41 c3>~ +- u 'L, c+- j&- ~i ,+ J ~ Y I  

(pp. 115-16) .((,*11;! L,.!-d riril j u l  lthe geometric spirit 



kipy J-S- j Y  'ii*l~ 24 + +>i ~ p 1  A&, dj!~) 

'+LYl  L&,Ld j. ;+s; k j+  L& JU- by- 21 &Aj1 

er& j d Y  'i;>L...o i+ 4 ,& .-GI c-Jlil & dJ-il 

J-S- >-aldi_,l~ jr f& 21 FWI +i~- L+ d k i i j  

" j U L  , i,&dI - by &- 2 1 s  ;&I 2 LLL..JI f G Y ~  p a  U 
L 

(P. 118) .,(A*/ &I y '$4 db dJJ 

+ ji 6~ LLJI +I i+-> L-- 21>bs 

c5 dl L.U~ JL LLJI .. . i+)) AJ+ & .LJI . . +&I d+ ( ( ~ ~ 2 ) )  

'Max Abraham f~12i >Ls '*-i oJ-- 

1 L * (p .135)  ((Law sYs 'Minkowski 

. u Y 1  JLd + . i s  Ll+l LgMy ( (L+Jl  ((Vf"' :J$ -94 .& 



.*I J! i41 j. J- L-W i p s  A. Y y i J ~ 3  
'& 2 - 3 1  j& ipp~i>), a+ (4 &S .LJW/ & d l )  -j 

'ui r, ( p .  58) ((,+I + i j  +,i LL C L L ; ~ ~  i i r  

u 9 ; L 1 1 ~  -. ~Fregc it+-41) 3 JLl +&I &..dl JiS 1915 :L J+ 
iki .&,Vl &.-dl & ,?+* & ij ~Russell ((&,I) ~Pcano 

'&,LA1 -1 > l g \  &&I ij Brouwer N , ~ I ~ )  dl5 'di y 

I 1 )  & 1 %  I J 3  &"I & A J l  &a"' ,?$I3 

k-;l ;L$ i j b  & the excluded middle '1)c9,di d l t l l  jyL 
. (  195 1, p. 43) ryl$I Lq& 

+ 2 L-~LJ +I j!p;i4 4 4 1  (2)((i~4~ jkgli +- +-( 

> s 3  U L i  *& &- , p 3  'the excluded middle t.ipil LJUI jjii (1 )  

L Y, (i) Y ,i (i) a+- ai L! *>I ai IL, ' d l  L~ 

:&I] .ui $1 ~2 y3 tits-- 3i i i ~  b+- bi LL +L .L++ 

cii..WI '41, i r + U - + > + ~  +&I i I ~ I  <+I 2, jb-eiI cklS 
( r + J I )  .[48 , '2005 

ai u 3 i  C&UI ~ $ 1  -- &I WI . + I ~  + a] (2) - cf' 



e1J-J . \ ~ 3  G. d~ - -+% Y $ L%&\ . & d l  CSGL 

c d L Y I  c i sd l  Jb 2 .L & >k 3 @I Ija j. +- +b 

*I ~L- IJ I  2 & d l  JLJI &.. &) &J& 2 & &- 
';-dl JYLN ;,A Y L C !  A s -  $ (non-monotonic logics 

& J+l ja g+ ILL9 .c+I ipu , y L d I  I j a  4 Y  As 

-I 2141 d i ~ 3  jb-l~ & L~LG t 9 $ $ i  r i  
. G J L J l  C S L M , 1 1 &  

I .+ &i dY L G& 2 ?- y3 2 d 9 1  &L 
0 ' 

+pi j &i ~i J J+ L jt. CD; c ( ( ~ I +  -+, 
: J I - I 3 .& J.5 

JL > holistic j& I  P I  k;3&$l &- 
r+ hi j 3i A d l  cl) j ~ i s  .I, '&iLJl A~PJI jr (2 &+) 

ja i*h_. JLCji (i) + CJq .&dl3 ~ l & . 2 4 j 1  3i '&pi 
I 

.(&I$ +$i 

s 49  ,ejr - j - JL; iYI  i-i hj131 4341 irpY 















A ~ L ~ ~ - , ~ + W + ~ + > I ~ I ~ !  

ji p l J i  3 + .observation statement irilYWl +II 18?pi 

L+ ji L.& I;- ?, '+I Jk j 'G, i,,, d- L W I  && 
.L+l&> P k W I  ,,! 4, 2, +I 0"; 2 

&- L! &WI 4 u  ji +I a+, &LJ -L 
sens-data -1 a + A L  ,i sense-impressions d l  cU;Y& 
ji & L 'G jh- ji oh LWI +i LF >, 'L 

.((;+ &+ - & GLJ L~I) . ( ( ~ Y I  .b .& LJ,I : J+ -- ji +I +, ,i G~JI  o ~ ,  . ( ( P ~ ~ &  ub)) 

21 c,: &bS&,L L+l b> 2, psychologism ii+J&.ll i r j l ) )  

.Mach I( C . ~erkele; 'l)((&J&ll & Y , & l L j I  >+I 

1685 fb dJL 3 + -4 .++! ~~ >A CJK ( 1 )  
j N>~L)I && d jJ l  bi 3 Fjl A3 ,1753 f~ $4 2 >it 
I -  - 
b& &- ((>JL~~ bi + bi >+ LL Y l  '>lLJI *+I iyj 

Solopsism I ( + L - ~  L;!!I~, -- L 3i q i i l l  ~ W I  -- '311 

cg .> - &i - >*, ji d ((>-,L,) ;. ~ L Y I  ~b . - 
c o  

>3 9 . i l Jdb .lgsJ& ~i OL .FYI >f13 j! &I CIS-,-L. 

'&- Y >- d i! GIi 2 3jZ Y i>U13 .d > K 3  Y A j d I  
L. 



d l j  L U l  &Lhj JjY +-J@l @I k4 &- ji &I dj 

3 ;J, constructions al+L+ 2 +&+I/ ab+&l ji LF]! C-BL 

+L)) - d9- d a l  k 3  y --I a-1 

phenomenealism "'ii91$bll 

I i L 0 .iw 3 i+ O;Y- 

+I ..LJ-cji ji j j  + dj .d &I,J~ Jflj 

~ J S ~  &! 43 Is& J9L 1 4 9  ~lgS,+ 4j-J' @I;. d-L-a 

Y! F&! Y Lprrkll dJyl 1-b ((>>LJ) 3-4 @I 
J f l j  ,I+J A L  'JS +- 'Jy1 l h  'L&L3 hY Lui . i2+  +- 

. '~ - i  +Jut a b + d k  L 'AJ 'i.+9 G ~ ~ Y I  
rgplkil by-j$lj G+J .L+ >I> ~UI p L :L+K +I] 

I (140  -i39 <2004 

jf 6 j +A1 k j h l  3 &.,?- phenomenalism pl&Jl ,+L (1) 
++I L I _ ,  l&J! *- a* p &,MI c-'Wl&s "j+ L $ - 2 c~+l;,lS))~ ccAl)) + & d l  U l  j ((>,Ln9 ((epj) -Gg c q l  

,021 I& ,LA! 'y ;FLJl L & l l  

&d l  Phenomenology &-l+&l si akpSblkjl ,L A% 9, 

ds ~ ~ $ 1  L45 plgkll L.og +- pj L ~ $ I  j j J l  j tL2 

+tq p 4;i +,JJ (aYy L% '%) LK MI 1-b 21 ,ci 
+K j bj;i ((+)) ji +I ;P ! 3 + Y  >! + ~~i 
(rl;hll) .c(JFp,) + Js jZljl1 3 i*cL C; ((cs,Jl aLplL)) 



( ( Z ~ L ~ I  - - &+!I)) y4 BJI 2 +dl DL jjt-> ' . 4 ;lr i d91 

Frank '"i(&i;lji) 1941 rlr ,b J "'UM 2, .physicalism 

- J ~ I  ~ $ 1  ~k A i j  J+I IL 

.<1941, pp. 41- 7) 

ii+S,Ulr 'ah -&L ey $ L $1 LS -i(31,$a diSJ 

rL= ~ L e n i n  (3)(i&)) $!A 'u-/ 'GL dL5 kJ3 Marxism 

Modem Science and ( r d 9  L - ~ I  +I)) &I j ~ l r s  &I& 2 4 1  (1 ) 

.its Philosophy 

a+WIS U1 &i j &LC (1 949 - 1883) Erich Frank &I j cJl (2) 
1907 ,LG U I  Jl J+ cdAs cJ2-I js I& akL 2 

ib 2 s  +s j+ *? A qJ*?b 2 b> 
&I+ + LkL- + CJ+b 2 l i d  ?i 1923 
J! 3b i-wl y. 2> 1936 2, Marburg CJ2JL i ~ (  i i ~ i  

'Wl 4;bg -is kuwl e h  4 '+ j ?i + >>LJIB 
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21i &I +- l r a j  j -- j k &  r51,+1 PC,,> g i  >i L% 
&L &I 91J>yl AJi Jb fGJ13 AIL-YI 3 a A >L 
cgrdI JL4.S 41 ,+ ;+i) I ~ I J  (( . .  .,IJ.-'l ~ J L  

( r \$I) (1988 ,lr ~ ~ j j i l ~  9 Q,dl ,\dl ,732 4 J ~ Y I  



d$ ...& I 22 41 JL L+ 16 4 1  dl)) 

/*JI C-J (microstructure -*ll +I) q L d l  +I U- -fl~ 

A- J ~ s  y-P & y-+ +jJJ 41 o j b  + +k) 
d 1 - c f  ~ E I ~ !  &- bJ CS-i!lg (@.4 

+L% dKJF c f g b  &dlglg c L j C 1  &Ig ' pa  -4 9- + 
(p. 172) .(($j (+ dl+ ~ l b i  LZ 

1 GI), 12 W+I ~h r~ di + -- I>U $ 
~JG 16 J+ di $i J+JI > d&- Ji J~ 

d& iJUI o h  j dL .(OK)) La +L-YlJ) Td /+A! +I> 









& A & ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ I ~ ~ I ~  

+d l  Noli mi Tanger '"((4- Y ii ;,& Y +- CJ$+~JI 

(203 .(( JfSy9dl L b -  Camap I(uL,KI) k, &- 

+J@l &$I -19 '+LJK 3! b ((&IJ4;11 s- pLS 

4 6  J$+>> &LA Jy- i icel l  i k k i l p +  $3 .;+I edY 2 
+I& L&LII @I31 G+ p+- YL ((&I,+II J3L- L #  +L 

Kalon iijJKi, vI &-3 ';;rUI *li J-Zi! o**) .+I 
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&JJI IjLC? 2 i l  '&JJI ob- 'ULG +i a u  AG IILKH G+ b i  
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$9, :(I910 - 1828) Tolstoy, Count Leo (4 -@I) cS+y (1) 
j slJAl pkci -i-i G- te9, &+I e9 j % i  G & ~  

4, .&.+I j ; L S  L ILY +- e l ~ i  ;7&; .& QLJI 

--I +LJI G~ +I ~ L P  Gk piJ\ 2 ( ( 6 ~ + ) ,  - - - - 



-1865) War and Peace (irK-IIJ ,,A\)) &I,, jAI  .b ii,iii, 
A adlpl)) ,  ((1877 -1875) Anna Karenina (tLL;,K L;T)), ,(I869 
+] .(I899 r b )  Resurrection &I9 ~(1882 r b )  confession 

((+?$I) .[7 / L;'JI W l<> ,yJ I  L,,. L W I  
21 &i%Yl, + & > G I  6 4 ;  +&>h d@l *- (1)  
fi &!@I &I &dlg ctdlpl)) :elrS j &q"J$ @! IC>, lgl &>L; - - 

((+?-I) .bl'l +&,LA\ &+ 2 Jl U I  o h  j o,+ 



21 , P ~ > I  L+ ( J j U l  I L a  p ?2J & i l l  'UI LA 

,$ & . d U l  U l  W. W. Bartley &,L I, el; &I a L I J l l l  

&*'Y1 &$I, j K I j  di d 9 l  2 aL;;-ll 2 s&,L)) - .  
&I . o $ ~ -  hi AL ~ L S -  I:! & &-,d& ((e)) 21 
G ((w)) a+. 4, LL *,i A 2A L +GI + di ~ - ~ h  
.p"$-l: Li-2 2 $4 3 ,&I - L L  (LIL d q l  ol& 

(((w)) apk ,ksi j I+ j.-. 49 +I ji ?-I iiJ 
* C C  

. d l  el: LA + L+ ,b di A~ + ILI ?, o,$i 

'G?L,II  &$I G I J  ippl d  -IS ((*)I dl J+-J 
L i i s r " t + Y ~ y U . L j ~ k  -- j f c > & ~ d - I S j l l &  

,IS C.G a > > ~  21 ~ ~ J ' Y u  .L&! A- + e r j l  -3 A 0 

(Bartley, 1973, p. 86) ((,l+Yl -2 :&- i, ++ 
.(p. 84) (( j+ g 



di g+g .+ uw i+ t . 4  ((-,I &jS iig 

f & ~  ;* '& I&- jig '+I j.  is & .&x &- ai & 
+ I-Y) +l+Y I d J l ~ l  2 'JLJI* c d $  A- 6 > I  

' ( ( k g 3  JJis)) j; 2ppiyJI  &WI y 'L& & AJi  + (41 
((H)) d u g  .? a ~ J ~ ~  &JJ (I+I &hi 
A J L ~  L L L + ~ ~ I  &.LJ 'k2 .WI j. SL. Jgi H- 
'1990 ip. 195) *, al+ 3 U I  &b ag>& S U I  

IL & jpWI -k ;r' 3 l p Y I  j. ++ ALLO j u g  .(Monk 

a l ~  ~i >kg . ~ J J I  . ULJJ . '&A - .  ((w), a& L ~ I  &-..LA\ - . - & LIiYl i m -  & 3- u+* 'GWI y +Y 
. LgJ;; 

L.& LG .&>.i J y y ~  + L ( (  J I ;~~))  2 ' 1926 b kAi 2g 
& (1973 'pp. 89-90 'and monk ref. Bartley, pp. 232-3) Z J L  

.((J43+1s --j5)) -- a+ ;fo i+ YJWI 4 



j L y I  -- jLb+I ;p *+ :fdI ipk1 leukaemia &JJl (1) 
fJJI i.42 >LC 2 dy 9 2 4 2 j k  e-j a L ; I y J I  ~j 

441 f l j  &'MI JW pj -1845 f L s  CMj L J j T  CMj 

i,,, ~ I , J I  & I ~ I  4- L isj .+ ,L kl 43 4jl J ~ T L ~  
+I L & ~ I  q j i  &&41 kl j l c ,  jW xs .'L-i d l b j  j 

+ U j  (+I ji > I  -- 21 di) myelogenous leukemia - - 
.iJ>L; 6pi J C i j  lymphatic lcukcmia G s U l  &JJI 

&4Ij .chronic L;. j&- ljj acute i>G 1; L& JQyl 
, i r ~ i j - >  . , d l  &-- j i  ,$Li+ Ii! (Lg.+;>Wi 

LL .GI + Y! ~ L J I  d > j ~  Y L &&I L & J J I  ~i .+I 
.L+ &+i ji &&I+- ,-.L~ dl+- AX > cj~+- 
j j  (flliJI ji) marrow >I 4% 2 e- w J J 1  411ij 

j 41: >L>j l j  &anemia f i  LJWI jj i,JUl +'li 
I I I I I i i 3j .L++ f*l~ 

d i & & . 3 . j . + d & y l  j $ j c e . ~ d ! & ~  J L . & > ~  

'antibiotics 4yJI i . I > 1 4 J I J  c j j > j @ I j  L ~ J J I  &L a+j &i 
.iJk &'% & b>& A;! 3 Lw9 

- 1  1 1  , , &&>u\ & ' d l  C > J + l  Lyy 6-1 -&A :-&I] 

((+?$I) 



i ; L . --;ju - "L; -.. J! G:,P +J 

fi +T +% d a+, 4 .'klJ ?- ai 2 i+ $, ';JY I 

GJ-, ((w)) I+ d+i, 2 i+ Y~ &- ai 
~+.+AII 3>C: 6~ & i  J! +- Y, .,p+.Jlj ((aLd+i Jrll p - 

.b L! 'k,, .>I +- j && i> &i "41 +- 

~~4 A:, + & J U I  & A I j y L  ((*)I ei j  _i;;)) ~~~k + 
1 j Ui ~ J J  .( 1973 '13.95) ((>I .*-;- + ~ i  LLill r ... 

OLL+I -,++ + c;i r, ' U L  ++ j. 3 L Y l  2 L J I  di 

((~L~I,II, ((ric,) + OC~L .I,! 2 i+ G CC; ~k - r -- 
J aL+&JI Jpi js i+L 1928 fL &jL. 2, .I927 
Jp 1929 J+, .;* j i  & j l ~  Brouwer ((J91e)~ 

.&..MI + JL ::,&I ((-)I 

>! c:,& '((-)I ;k ;Iv "'5 r JWI p U, 

+I& f&- >> fi .+I41 -lJl aLeli y-ku ;+I 

& J+ ' ' w l ~  WI +i j. + SLS i((ii~~~ll 

n, ((+>I) 4 dyi ~ i ,  .p-+ i b  3 oIj+dl iJ:, "JY .c 
*Y? 41 &-IJ 21) : ~ W I  >+I ((jp .CI) f ~ J  '&I >L;~YI 

'% olJ+5dl & J+ ((-11 +..I1 L,p f~ 21 d L > I  

P OI>+JI +-A +WI 6~ ji u a,+ 4.c. &?IIU iL+ 
+I Li, .(Bartley. 1973, p. 98) c:,& L b  3 U l  

3 & +lj. c:,& +-j ;LU$ dLJJ 1930 fL= ((-1) 

;1; U;" +&YI A i JL  y) ( ( W r  &b Ui + .((&>I) 



$1 &Iga 3 ( 1929 r b  +4! J+> 

2 21 +Yl ;,+dl jJ ((ilLJl) j .b ks & 214 dL5 

&,&+is . ~ r + ~ ! $ + L i k ; ~ ~ r l i e ~  

rb $ Philosophical Investigations skkl; ;iki)) b &-+! 
Remarks on the cc;lt+L>l ~~i ( 1953 

1 1 J 1 9 5 6  rb $ Foundations of Mathematics 

' A J ~  . ; l ~ ~ ~ ~  u3 (41 + u3 (LUI + ~ i  iJe 

I+ 21 a- 2Ji +I a 2.J kK.~ ZWI dp 

4 a $ L  (;YI +i d dK ~ J l 3  (((il~J\)) UM k3 +I U 

A h  Y J ~  .s.-;-" 2 +\ && & (G 4 C . b  

dy (&I .u.L+ &-2 (L+.& AL~)) . ULS . 2 &UI 

.h IA $ ' J A l  ljis p L&iL . - 



;I u- J ~ L +  dcs I(-)) ji i t a ~  +I:, 

Russell (I&>)) &c L9 .?Ig j b L  A- (J i ~ l $ i  r+ A- 

the Apostles II~I:,JII) - > 11-l) VUI d& UJT 
*- L4. 21-9 %-K9 ip* @-+4 ;si p:, 
c b l  J- + J L I  ((w)) fl .&:,A\ el+! iJcs:,i 
d U l 9  .LA- >I a a i r b l  ~ L C  2 b 1 3  p:, .& b I 9  

++- populism c5Cs:, -,+ & U i  i i r  d L  c&! di 

j. i y 4 I  d& 33 dl( 'Liz- &/ 9~ i*%L Lk !  dl( l&L i d A d I  

j;- Y irl+l - .  l+G a+-:, &.+dl hi:, 'J%YI ysbi +'YI 
LJ-A)I 6+~ jsi LI-YJ C~Y:,L di 2 . + 4 r Y 1  

J W L  cG% ,yG& dil; Y j  .& + Ljlj :Ifl! i p i c i k  

> I(-)) &-y ((&>k)) G.,o:, $2 i+ J? +L+ Iylj 

d1!,, .(I973 ip. 95) CC+L NF:, -L G+)i + GI>‘>'\ 

1 I L r l , +  L &FYI $ /J J U L  ~ 5 %  

bi >:,L j ~i b WI JJ TI*. "K > WWI 
a\ & - .  - 2 41- ,++hi 

.'&.A >! d91 Jd:, ' d L y l  1 ~ ~ ) )  2 O L L  La d i i  u- 

+-by Tractatus iiilLj1)) j- aLL+iYI 2 btr ii*, 
.( 1921) &J\ dJ i  3 LL>~+JI ((-1) Lu 



((w)) is!i - ~j - ii--lhll +I @I jp U; &9 

?IJI >, .&I > qb L+ -->L+ +s +i di L~,JI 

ji LL Y, '41 2 + >! &$I 4 241 IL +- ji 
€fJ '((dL,I l ) I  2 +&I o h  JL *&! &I &i c$ -6 

& I > + & ~ + ' G ~ + I ~ ~ ~ G ~ - L ~ ~ + Y A ;  

2 41 2 &pi ?lJ9 . ~ J L I ~  ((~L,II)I 2 21 
Philosophical &-)I j l I  +\ 49 

.( 1953) Investigations 



&-, d , i  &LA j. dt; ;k. 1 g l 2 1  &FYI LLP;JI GU 

i . I J j J I  J=L kJ,Yl L W i i  .+L&JI iJ, j. c-~j &j  J 

a(-;-&\ J=L- & (-A\ ,i) +,YI & &WI ~i 'atoms 

& b i l l  'b.i-- di +,YI &Wl jp p >, molecules 

L.Lp;JI y4 +&I L U I  -, 'atomis propositions 

&-9 ,.+ +I j! .molecular propositions +-&I 

w - 9  .+&I 2 U l  y& A$- kJj LL& 3 +-3 bL& 
: d j+  &j  'y 

( ( / I  ali 6-1)) \ ((U&)) J-.& - ((#)I - j! 

-L&LJl &Lp;J19 & LL;;~LJI -.. - ((&LA)) LO! .meaningful proposition 

. 4 G  o ~ i  (ef. 6.2) & -L..bA 94 LO lh9 



i! ~~~1 \-is j &-A + L L  Malcolm ((+@LII AJJ Lg 

: J+- 

>! &'+ Li jls IiJ L& dbL ((dLJIi1 ((&L&ill LLS Z,l 

3 o+- > ~ i  5,  'simple object ((+.+I +&II example Jlte 

/i &VI ?G- j p  i;: >, kJ e.$p I+ j lS  &J\ di 

jls I;! L +A+ +- Y + C ~ L ;  #-+ pi 4;Y '+ Y 
+.JI +iJ ji LY ~i ?IJI !'up ,i ' i  31i 3i +>I IL 

(1958 ~ p .  86) .((>+I &- 

-L +- '& ((dLJl l i  + &dl  ',+dl l b  2 
L U I  jl.! O I g U I  3 Ci-Ui - ,y L O + L  . . 4 5 . k  

J+4;,/Ji 4 u i  ,i L ~ ~ ; U L  O ~ I  +-JI LUI, q g Y i  

y L i  -I+ & +UI i_U i l ,Wl  OL d! protocol statements 

P b~ & u 4  OLL.JI 4 u 1  LL . . J~ ZLL d~~ 

& dY Ldb 'b b. J! i)~yJl e;j.; YS . & 3 U l  &+dl 

kFCkrll dJ11 JL L L W L  ; d l  -1 &LA! GJ'UI &!f l  UJ> 

; d l  -1 LLp ;J l37L j  j Y  Ui ((GI- 2 9  +I1 
4UI+l;r ; i+Lypir*s~b i j y l i j b p & & - ~ ~  

.-I & d l  ,y & - U L  ;&I S y J I  



LlL &I bbL 2 (yy +I 3 + J l o L  .((-I1 9 i  

An Introduction ;I- LlL, >! &-&a Anscombe "'cc++-+i,, 
J4Yl r+i;r! $1 (1 959) to Wittgenstein's tractatus 

.(4 -25 a L  tccq,Y~ kLe;JI,) 

:L~L>I ;9 +YI ;$I ~~ca+ill &I dq 

A- Y y;iJ - .. @ WI eUI ji p1J1 ;r.q~~ -6.3751 
J b  3 i~~~ L kkk; ji av!q .+Ls Yq j - p ~  +- j+- ji 

.((&k 3 iJk 9 &I3 Gj 2 j L A  +J>\ 

((LlLJl)) L p  G'G InS ~ J ~ Y I  &LA1 jt LkiLCliijI SkJl +p9 j! 

iFi, ig-i &- ~iiiru~ LI, ;&I LUI 4 ,+I r ]  
eui k k . 5  L-.& &-i l l  Toulmin c c d Y - n s  Janik ccLliG11 2 J-5 

Gertrude Elizabeth Margaret CycP&i C ~ - ~ > L  J, js (1) 
2 i - t~ ; ,  191 9 eLc &>La j, +.s ?LJI 2 adj Anscornbe 
;&k3 /, .2001 ?'L j. /';JI 

9 b i  dl, -2, .a 2 &MI ~LI,, 
4rLxlj, u, L p I  4k_l; 2 &, ((e)) * 

((F;r;-4-Il) . j ~ v l  i L L g  tGd l  L.L9 i J d I  



& C A I )  (1973) Wittgenstein's Vienna ((Lj -- L k  +i -1) 
&+ i d  L;~I~ .(221 J! 212 ?, (145 a w l  JUI Yk 
i& LG~ a& L G ~ Y I  ~ U I  J+I +- ~i p3 

~ 4 4 1  j. + c j  +:& L k  LLbi 4> +/ c + i c i l  +pyJI 
c((dL>I)) j @..b -. L+- objects c c G L ; ' U \ ) )  dp cUi A3 .+&I  

+J '& Y elementary particles ((q,i a&)) a+ ,jY ji p 
.colour patches 

((r&Yl)) 3& $WI ?+iN 21611 ,+YI d,> Ui 
;1;;- 4;lj cLS pi -i; 23 .;$1p a+ 3i $ 6 2  GL;i i)+ 57 A- 
G,~I j. * t$ & ( ( G G ~ I ) )  41 kJ T 
*+ r ~ Y ~  di U Y  .~IJYI &rC; J! ~692; d,2 41 +ip]l 

Jl+ &+ jl.5 d i l l  S$il cjp CUi y 3  5 9 1  ,L li +I L d i  

d J G  d l  L+Yl + A- + ( ( d L > l ~  is (I-)) 

hybrid 4 &I h & J I  &, cUjl.12; bk;r  + 
41 a l i  6Lir;JI J! + &I (&dL & LQS theory of meaning 

&IsLl L U I  d 9 L  d l J  (&I9Yl &L&dJ j- aYI:, bg! 
LQS c a , i  W I  o h  5! .&K4JL i d 1  +I &b i l l g  

Lk;r d-d &I (&d l  ,!) G u l  >b 3! -- 
truth- +&I &dl a\+ ,+I L ?+I dyl &Jl dL- 

3 k5lk;l cUi+ r+ &, L+d 'G,~ .functional composition 

+ j+ 21 L - ~ I ) ,  = 'j L . . LS i+~ .LUI b u  
; >$d l  >,YI 4 >kJ c&43 .((GI- 

r ~L l l& -  +I o i .  j- J+l I  &- i t i i t i l  YLJI > 









1 j ( ( t h e  Sheffer strokeli "'y& A$ ii,+ + I J  ( ( i l l - j l l )  3 

.." ( (&I  ul jp (j. 3s .(( Jdl LII>)I Z& ' La  Ul LLJI 
I g s ,  ;, -I5 I;! L dl, p jg, ' . . . .  L2g> ' 2  ~LhPll y*p dl> 

I g g b  +i >-- (+15 >i G>L -15i G I ~ )  (ig)) 41 
2 - 2 - . Lgg ' . . . .  ' Lg> 

hybrid theory &I +&I uy ,>A 21 +,+I 091 j! 

LCO;~ c g ; ~  ~ 9 5  dt-31 p i+ >i) cis>+ + 21 
+ ~ u y l l p a Y ~ > ~ - q i ; ] ~ ~ w ~ p j i ~ ( ~  -- 

Y j-- gi+&i jicui&--2s . & W I ; ? > ~ O L  

IL k--j-3 non- conjunction 41 (+JI) LkkjJ & kll2 d3 (1) 

Henry djy iSj . ) l -&-y~~ rik >! &I 

' ~ ; 1 , 5 ~ i  j JJ j G I I J ~  ~ > 9 g l  p3 (1 964 - 1882) Maurice Sheffer 

' > j G j b  -& dj> .&-yYl i U l  abYJl Jl +-dl3 y Tb3 

((Josiah Royce ((+->J Lj-)) &-?'YI >&I + & AS 

+ &J srl~ WI GL, r_k, I(*)) ,I3 ‘(1916 -1855) 
. > j L j b  ;isaLu Ul 

CJ- I)  
+c-j &I .+I 41)) j& 1913 rb n+)) ;p2 $3 

..L& :> p>i  L ' I ~  &>I +If l !  r1-L i(J2  

NAND +lflyl IL (cJl Jksl <((not both ... and...)) (i  . . .3 

2 P>L& ~ly-yl  lLg ' + d l  3LAl & d l  >Lb! j - - +Ifl! 9 3  

alternative ii&L;li ,CS;;)'I]) 'L-! --> ~conjuction (ickkJI)) & I j  

"3 4 L  j ~ - I - L u - ~  ''L >&I\ G-LP d L  j Y! "j-S; Y pj denial 

k! I;! a+ sJr ~i &$I > ) I  :d; ~ l t ~ ~  $LI & i q p l - 4  

(F$I) (<&I3 &> 2 +LA\ "$3 Liy3 jUI J3L 



4 U  9 - b  d l >  d (9 &ds) ;*. l+l j j l  +I j L  J4;jl j! 

9-b C2j +ii L W l  ;T* J-LG &LJ L L W L  i*eL. & 
31 .9 9-b 2 +dl G- 41 I L  ii) 4;L9 1+.4\ LUI ,,h 

verifiability criterion > d l  ;f. +MI j& 3! 4 ) ~  1.b J.S 

. L A  -- bk, L G  41 

91 sJ i  jy ((AY)) >I u k ~  i , k l J i  C+ t+ 
l+l JI L.La;jl Js j& J+ JI hybrid theory d l  G j y - d I  

'jp 1 . L  (y> .&%Jb ;JxLd 6 &ad &L.o a Y l >  @ 

i! '4 U ji U +- > d l  ~i. 4 +Y& i2+ i$ >x41 *i 
9-b a Y l >  &J &-%dl b& $ J$\ ul&l 2 dJ\ s! 
LkOJiu I uilbi drJi 'kli%J& i d \  j l r l  LLkb l l  Y - . -  



+k &>@I j& &MI ((e)) &p3 4 C k  4 
JL 2 'U f~ +ig-Ji jr G+I&I -. j l ~ j  .&I 2 LL 
J% 3 &>-I j I +  1932 r~ Carnap ~ ( ~ L , K I )  0 s  

The Elimination of Metaphisics through +I $ d l  

&..dl &L-J\)) ;ii .+ ~5% .Logical Analysis of Language 

++ J! p ' i  A .iJL- - - +A $j i,kil Li* $ b, &>L+ 

+i, i k ;  +- ~ Y W I  .L 4 L)&I ~Lkhll ji L B I J ~ .  CL -. 
'pp. 60-1) ((LL ;>&I &>k+Jl >&I p + Y 3 3  .- 

.(I932 



(2)((rk2w~ L)) :(')",+)) +I;S j. p, $1 dJl 
qL; l+i +l &- & I*& '(1929) Was ist Metaphsik 

: d b  ( ( Y L ~ K ) ~  gsl;' d l  cc,+)) al,k 2 libg .&I ;4 

k, &L . ..?&I ji; y; . . . P ~ & I  J+ +Jl P ~ & I  jr iy di 
KG+JI 2)) A- 9 ((~-+))3 ((+)) Lib &d l  I h  dj . . .pJ/,y rW/ 

2 />I. . . . A h  i>vr dK J.. L -4-2 ?&I di 2lJ1, -'& 
L S  ef. Carnap, 1932, p. 69.) .'3)e2 Y 4 J - i  Ard/ - Y r d /  1-b 

-5 J+-'u L U I ,  $L L+ +&I al,L+l b(("L,K,, y* 
.(&Yl 3 I& 

j. j Jg . jUI Martin Heidegger S+ sJL (1) 

L b L  $ ;+ &A pg Messkirch $+ $ 1889 ?Lc + 

4 & * k u 1 k d J ' d 1 c ~ 2 1 3 3 i k 9 & 3 2 3 L  
1976 ?Lc %L 3 &+Ig >>UI 2 >+g ' N J ~ & ) )  0 i L - i  

> I Y l  -Is L L ~ ~  j ( ( T J ~ J ~ ) )  h: .dJ L Messkirch L;.+ 
~3 9 ,jb tExistentialism +531 Li-LtU &JI J&dl 

.((~,L$I~ >5j~)) d b i  ~i .41 
+J 

3 -IJg -+A\ + &LS -J >- >+dl C-IL;Ul ILa cz; (I) 

,1964 r~ ipult SWI J ~ 3  ~ ~ b i ~  bGg+ A+ J+d~ 

(&&I) 

&I j &_is3 id+?I &I j $Lo l+ ++I irlJL+lI o L  (3)  
&L is ai  ~ > ~ i  'dg~ Qi dlg '(("L~K)) &%I 

(v$l) .&A1 +$I 2 



- 

o h  J2.w & &I Y ((G$ Y GI; 3 (=dl)) :& & \ J ~ \  o b  

G L o  Y d l i  3 (&It dl)) &Ul d l 5  I$ “ p l  A .a\ 
~ l ~ L L z ; J I ~ + L . b ~ ~ ~ - L 3 p ~ d L ; p ' L ; L F  

OL 2- 2 -1 &-) p JI3 & G I  L13 

iJ+l ai AJ; A -3 e ; ~  (~UL,LS~ h,, iJ@l 

.+;K a$ &i '41 z+ ;,& ((~2 Y .GI; 2 fd~ dli) 

j. +T Li, 1,4 ((+L,Ls)) J,L .JL j. ~ Y I  '41 3, 
~ ~ j - 4 u 1  - - a& JLUI &TJI c: bi3  L L L ~ ~ W I  - .. j, r~Jijl~ 
I h  .(78 4) ((i4J1 o k -  ajUIY ?WI j i r J I  jr &I)) ,J VL- 

+ JK PLL alj C &  IL 'w .J> A- Y Yij~ 
f~ bui 3 i Je bJA L. q a! +JI 3 >- A ( ~ ~ ~ - 8 i i  

dl I L  JS;J & CJ ((uLJLS)) dp CU; &3 ,1929 
' * ui ~ j -  ai ';&I j. c6ir 3 a ~ ; y  ?- LL; t3+ i.i 

JK; ilp Y '($1 ... L+rJI L J U I  +I) &I JK; ilp +I 

.lL>l+dl 

@ '6 LYI S r J I  , + d l  3 &j-4Ul+iJI - - .  . iK2.A a! 
+ I 4 1  $19 3 41)) 3 &- &4, 4 & LB;~  
Y ..?YI ?I3 2)) e;i A . L ~ I  2 'WI~ 

.(p. 79) ((am1 &- LA LL; '+I +- ~b ''e +- 
-2 A) p c6iy y ~LJJI Z+ J3L- >->l+dl ab b 3 3  

p i b k  i Y  c k ~ ~  $1 a&- p U i  ai j ~ 4 - b ~ ~  .I,T 
.*.>l+.JI p. d l  JyYl o h  2 j+$l a,> 'iW1 j c6ir 

Y r" &.>L+JI)) a1 31 CUi 2 ((uL,~)) &*, 
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+L: J p  j +G hi d l  j. 'dl> rJ .dramatic appeal +1,*11 



falsifiability ii,ji;il &GI) i+ JK-1 ;,,p c>l ci ,w31 
& ,- verificability ( ( j d i  2 LLGN - .  i+ cb, 

.l&>+I9 +I 



Logic of Scientific ((>I &I &)) ~ l r S  dlS 
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.( 1934, p. 40) 
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' +  I . a L S " l o ~  L+ j d l  yl! 94 j. L j  
+&u &IS 2~ '&-%I a11 2 +YI J ~ Y I  +\ 41 
'JjY;IIj ' L G > I ~  'L'IjJIj <&IJ '21 AIj>YIj L ~ > I  2 4j*Y1 
~ ~ i - , ~ d I e - . J l + ~ j + - i i  L $ / j  'i;---2bWIJ 

i-I 2 4, .+d l  G p J J  i J b  3 a+ c U  -. GJL 
+I 4 J ~ Y ~  + I j l  a i+ L.L~AYI +Ki\l~ +&u ihi i j ~  

j& i,+JI id1 ~p ,ji3 C L ~ Y I  &I i i l i l  ,jL $Ldl 

+.+ GI LI,J d>l 41 aij ';+I j. @I ,?- b*IJ3 
;#I G 3 U I  2 ,+I JS I..-: dy .ilJJI ji pibg L&S 

6~ 2 G+ 'k o h  ' ~ J Y I  + U l  j j.3 491  2 
exk; p g  ((&+-$JN 2 d b Y l 2 l , 5 l 3 !  9 4  L X &j .i@l 

jL 29 c+S ai + c r L > Y I  I L  p PJ+ Y 

.+-%I &Y I +I 21 ' ~ ~ i  d, L4J*Y~ 
.GILA ~ L p j j  j L 2  :(I844 -1766) Dalton, John d+lI> (1) 

J3+ ~ji, LJ> L& ~ j \  Pj . + d l  @ G L ~  &\ & 
A+\ LJ2 3 '%b W L  ‘Z* L -. 2 j j d l >  'L .+Jdl jlj;% 

"41 &&, (Kendall) i( J,&u j L ,& j d $ 
~ I ~ U I  /I+ j ~ L I  J~ +, ((29 -11) JL~ i+- 3 j41-d 
.+&I ++JI & ~ i  p- d l j  hJdt ++ ((a>\>)) ?, 
&J:, 2 ~,i c ( ~ ~ J I > ) )  jug .L+ +lj 2 i j j f l  ji , ( ~ ~ J I > N  31 

G-1 d l  j y c j  Y J  L d  'oJ\d\ hJ> &j+\ -1 

d+ll> :-I +- & d l  bjl;rlI d l 9  + W I  a%ld;jI j 

i;i $L d\l &I , W I  k& ji i,- +illJ ((Dalton's low)) 

& bL& -j> 3 ~ ~ - 6  -12 akJ> a +I & 
*\&I i j l? +j> 2 A > U I  t G j Y l  &lj j. Jji ((b$l>~) dISj .$lj.Al 

&- ~ I ~ L A I  hi  ((a+\>)) 291 LS (>- 2 2) UI + 
- 



~in;j dly3 ..MI + 0- JU, &i ++ &>ill 

J b  j - & > i l l  - 4 d 4  ((Maxwell ((Jl+L)) j L j 1  + ;rUI j$I 

j p l l  tb; C"3 . ~ l j i i l l  &&*I1 .. ,. &Jdl> &>I3 + 4 j l  . & d l  

L> .".n 41 >j +I LG +I j. ?i + r U ~  

by '&>W! J+ dl &,dl +Ad\ l h  JFJ ;)-(-liJI .'w 
.+- ji &I ,+I 14 '6 i j ~  L  ti^+ 



Realism and ( ( + ! I  +L9 $141 ~ , i b d I ) )  jl+ 4J 2 
2 +J A+ ((A+, J,KN e l i  I 1983 CG the Aim of Science 

a & - > L + d l u l  JLh! p L.>l+Jl 

.+I JpJl &-i j.' metaphysical research programme 

2 G- ; -4LJ I  - - -  &Jd JL + p ~ ~ - d l  c.c lbd1 j!)) : J+ ciljjJg 

a&&Jl j. + d l  j L  +I & L a j L  jJL; dl ',+%I L&Lhll 

.(1983,p.182) .ccJl;=;%I +LhlI 





,.&I & >k j>i & -'% ((A)) u Monadology (GjJl  

j;;- A - .. a4+1 A ji jc '%.is '.LYI j. r; +i 
- J U l +  .. . & -d, J& 'ihL L $1 +I Gir! 3 UL 

& d I j  L bJ3) G L y I  &Ij s p % I  &I 3 +-dl O&+I 

.((dsJl>)) J &J4;"11 >&I +A c&.+ 3 a+ (Lo L J! 

&I h3 '.ci > '+I & &%GI ;L- ~ Y I  j- UL 

J"l IL ?i G,, .&jfi l+Jl$ ;% ji +dl 'Ui jl 

~3 LUi ,.& e l J  JCS Sb ,  '&I ;LlliG i- 234 

K ~ % Y ) )  d- L& . L + - % I ~  -I >I> 
Ui j i j'L dls di ~ 1 J l  2, 'i;zil iJL iilp Laplace 
L-. ;  b-SJ LP .&k, .((s+)) && &jYi @I 

Lpu, , s l ~ l  c;;& + ;; r ' 3  '('j'+)) iSl;+ &>Jsu 

&i &>i cr&hI + j ~ L Y I  +Jdl by, '+-%I, J b Y I  

j41)) +l;s tP3 I(**)) ji ~ IJ I ,  .+%I i+ .+! CCJ! 
.+%I & '%L 1982 (is The Open Universe 



LA41 . . - -  &JzJl Ah) )  ,&kJI + E  + 4\14 L CC(,+JIS~ >>I 

o - i a  jp +I 'y La+- y>> L&L>L+Al LbllhJI >fl> I((&> 

kL >+I (((,+'>" d! b, jc iii &J> L j U  j L  a d l d l  

d y v ~  dL5 Ld! ~b$& dL5 ~ ~ b l d l  oL presupposes 
- 4  

.&*I Cl>l >-l+ j K  L o L C  L&4+- 

++I AJA) +E j. J>YI U ~ I  j. J>LI &all 4 s p  d U 9  

+ ( ( ~ - ) - 4 U I  . - 4 1 - 9  ZL,.rI - - -  +JzJI,l j l p  (tie;;> - .  ;;J'S++I 
: + & d l  +J ;+ &i -4u1 ;>+I j. LL -LL>L+JI JL 

YiJl pl+l js + &>L. 21 i; JA - j Y  I+ Ll i .  j~ ly) 

i;, ,yd >>La d l L  Y *g Y2lAl l j ls +b L9 



eCS. %L. 3 + joWl 2 dj Roger Roscovish (+.rjJ) A+,, (1) 

UI 2 IJL 3 ~ 3  ,1787 eCS. 3 9 LJUI 2 >ys 1711 
~ ( I j ~ - I j ) l  L-L + ' b L a ~ > ~  I-,GL bLS LL c i ~ + t , J I ~  +&dl3 
. +Lb ~~3 3 >$I &+I +&I 4 F- .+L-! GL d3 Ragusa 

JI;I$I ~ g ~ i  .b i3i3> 1296 f~ 1091 L iil;- 

1 6 9 3  ,lC 

;r. &Jl ,LJ GL-4 j 2Lif ~ 5 3  tGJjJl ((A&2)) #I 
A+ s3i (+&,,)I % e L  &Jl j&yI IL b! .sG &+ &-& 

Cc~Michael Faraday c c & l > l  j LG &L3zgUI J & J I  %+ 
"5 ~3 ~ - ) c l l  JWI i(LJ 'CLI j&yl IL dl5 d*S3 



&&I d_~s)i +K 3 ((ej>)) Jjk r& 41 I + J  

d Y J  i$-=Jlj &>+I k >JL- y> ik G k  iilgjj - .  G k p J l  

% > I d p 5 J l  jc Lq-4 J-5 sPj 6 

LL~ ~ L S L ~  ji *I LLSL! p + +L &i &s 4 -- 
j! .diJ+,aJl &-dl iilj>!+ hpWl irb,kll&- iijL 3 a ' ~  

ji 2 Lk; i4kj dlJfi ((rPj>)) ~1 LI >I ~ I > ~ - J I  

&LdI -L, b J! e l l ; U I  ";;I ."- cs;- $ ' j L d J  6 L l A l  

.(chapter 3, note 4 :+I) ((&-)I) ) )~L I )  ((-91) ;p J.5 LC 



> .((>I#)) GIJG L->w13 e l  2 ( ( p 3 > ) )  ~ I J T  b J m  

Vuillemin 49 *i3 GYSYI $ iki-jr LD.I J ji ?I JI 

--jL ipL; j. ... ((,.+3>)) +I J irk :JUI 41 G ~ Y I  I*. 

Lki e- . . . ((5-1+)~ ji j L.Ldl + Jb & khj +-9 
li. si ~~SJ.JI j. .(i979, p. 609) .NLL>L+JI~ +I hi+ '%L 

~ Y S I  A h  :.j tp2 J+II J! -; LljiJ LS (iCPJJ)) j Y  
L ~ L J I  . . W a!)) :>&I Ii. 2 ((&I+)] J+- L . . L&>L+J13 +I 

&I ,,p ~ J - I  si3 L A  & ~ i  Y Lsi dy LA 

+IJ ,P?%wI &b l  3 - .  L,&l > ,d l  +w! Lw 

(1951, p. 20) ((&I 

.(is\+)) &L; ; ~ i  >&I I L  j i(e9>)) C. &li 

-L 3i WI 2 ((s&%i)) JL ++JI --%+I O&+L 

31+~1 +.s G~+I +I &&+I A eu= @I 

J &JjJI &+I 3i Lavoisier's theory of combustion ((+I; j Y ) )  

' b L  +IJl &%+I 3 j! .Bohr9s theory of the atom sJ2)) 

&;j . WI .. 3 -. &dl L J W l  &.L3 -. supposed ((id*)) '+ 
9 O Y L ~  OYL LJL ji u xi L ' ~ ~  'LA & +I, 



d i @ - , . r J ~ + ~ Y  c+Jl+j.&l-J~J+Jly4;p, 

$ C &  L+ j ;i L+I d h -  Y +I 2 ~WI, ~A,$I di+ + 
C> -1 lip .+I 2 al+ 6>? l+b 3,dI o h  aj3& Ii! 

p i i i . + d M l w - i k L > ! ~ d i + ~ d M ~ & i , +  

L j ,$dl, A+ 21 + d I  +I j Jx2 dC, $! ..&ill 

.((++tll +I)) a+ is; .KLJ l  

i+ +b 288 fl &JI bj r ( t + A i J I  e3-n Lry)) ZrIJ 

-201 (++ I;C JLJI +I)) ~ L S -  'hi, . I  996 r~ j,~ 
.(FlpJl) .* AJU1 jI> +b 3 202 

'G/rajl & bJ&, &iJl L+ JLC! agnosticism t J 3 i Y J 1  (1) 
3 pl;JI  j&AI U I  + 631 _)is3 '&dl G p a  >LC! J.G && 

. 

r.9 L ~ W I  j r 3  +!I jr -41 6; L C  --I; isk kJ~iYJ13 
41 G li, djlJl, +&I1 +.ai Lj U I  eL! -aJk " ~ 1  

- .v.Jr~A C ~ i  ~.JWG L & k J r  t ~ i  -G~WI  
- 





Jgl j. 2l*sYl +py L+ 2 ' d J k & 2  j ci2lelIl) 

y c i  L+ di es LLQI a &i y- u '91~ 241~  
jot+ t& lil C ~ * ~ L C - J J I  Ja, j Lpl .+.A &+I L&xy3 

3 iJk 4 3  .Lk; c,;QS LA &.I; Zfi vat fluid $La J w l  

+ d l  AL+ p 2s ~i>t-z j ~ i  & . . +- A- Y & 

>I y U l ,  + +13i A-, ., r s s  b LI ~ U I  
-L-' i>+l & +Ls ~/i-,Jl 441 ,i l;l*il A -  d s d l  &I3 

. r ~ ~  ~I,L ~ K A I  si ~ L I ~ J J I  s+ 

+ 3 C, &I cs j L l  igl >! Lls-CIl 3 L J I  $ U I  3.i;-s 

ks 21 r+l~ a- 2 &- JK; jr I I ~ ; + ) )  rjji 
-i 21, 'b &I-(')(( > I ~ L ~ ) )  &lJ r j  'iY ~Jil i l a J ~ 2 ) i  

-L ,L&i ', j && Nicolas Malcbranche j l +  (1) 

j. / M I  $ &-jL $ JJj . G I g  +-g +-2 LC> 'cs,&-> 

+j1-,41 ~IJJI db & -I ~ L Y  iyi 1638 L +i 
> <J%YI JS L d I  J- d+ j j I J L  jlSg .->~UI ~ U I  

.l+Y I 21 ULli .big j pF j. iJ4i 9 i! g 
<&->L 2 r~++ L+- ;p dYi J+ &IJJI L L ~ I ~  CAI 

MI 41 ji dYt I + ~  .GJJI~ +, k- 'L- '+ 2 &-g 

gi) - - ,bi hi jKg 'iiZ.gU1 & j LI+YI @ JL J.L j & 



.&->& j f ~ > y j  i+s j k j ~  'LK (dl+[ 

2 Y! &i i? >~"j. pl clii r, . p q c  -9 ai' r, 
+ &> (; r & j d j l t l l  L > d k  U I  L+ &I + ;l+ L > U l >  

20 2 L-.=-i cc>lJL)) v; As .c;lpYJl && &IJ j2&l CUi 
'c;l,LS;> c;r~L c(bL:yl)) ~ - l l i ~ j  UI Oj-B jg ,1664 L 

U- L, .((>I+)) j %ia tJY i ~ -  icl+\ j-a i 3 b i i  
d ~ >  hi ri;i >i Li;&, J->~s;.> (IC;I;IJL)) >L WI 

+4jI3 f+I LIJ>,  L U I  ; w I  j *I 
.&I&Jl, 

JS 1669 i.L 3! 1664 i.L 2 ;dl j L(:ii '- hi 14, 
LL$l;JI jc 'U L L - J ~ I ,  +i,>l, LE;L&J13 c ; l G & j I  Ll,> 

+ M I  IL. & .L& f + ! I  OL 2 + J jz-) L j%YIJ 

dl. si J! - 13 r, ~al" J--JPJ (+ Jl d k !  j. + pl +-I 

L+ O& j L a  !W '3GJ& Y + d l  i+J lg  &.A1 -I 

+-I jl.! &iJI 2 0L;YI I& j O+ >LA !i&lg 

2 J,YI +&I 1674 L j ,ui si OKYI \&I JJLI ;+I &Kg 

bL;y\ $G LA -. L I J >  :-I / &I 2)) :ri;Ip9 >>I +E 

: f ~ ~  j'u~ w- & 4 &.+ bi +L +- 21 CLJJ, 

De la recherchC de la veritC, ou l'on traite de l'esprit de 

l'homme et de l'usage qu'il doit en fair pour Cviter l'erreur dans 



L..LL~I .. .. +&I di q,IS;.d! +L+.II - - O~ 11514~- y9 

21 ((+dl ~ U I N  FL dl .&&I O L  +L+ J d L  o J K - a  J3L- 

. + & L d I  Gassendi ' " d ~ d  01;; 3 i(a,IS;.~ii ~ g ,  J+I 

dpl l  j ~-J IS ; . I I I  ~ & tL ~~I 2 +- Y yy~9 
3 4% 4- y; & ((&+-SLI) u,>i $1 OLI~JJI '9 

(1904-1905, p.13) ((+I 

~di;hg J I p 9  + 3 PJI  .+I a L  ~JLS 

"id> 13 j j y t  - - . ~ I ~ + u I @ ~ ' % + + J J A  , '>LJI +&I L U I  isyy to(cs+ .> :+I] 17 15 

(F+JI) [430-429 

cillj +Ls d& (1 592-1 655) Gassendi, Pierre (&) ' G L ~  (1) 

.+ dUI b$l j &@I jii 2 + .&> 
Fb .&>L 2 Royal College +In j aL+&>I &j> 

,+I ;.;...I; PL-! JsG 'i++JI Us L-Jd l  &>L+Il 

aup3 ik)) ,y +kS +-J &IJ+ ?I &ii .--Ad1 %>-dl 

J~ ~ , J I  A, L ~ & I  IL 21 41 vi 
'~%YI, GI j >+I . . +IJ ,& ~ L S  .G! L ~ J I  &~;UI ( c ~ k  
bls ~i . '~- i  j'< L~ 'L+II i y j C  21 +lJi J;L ~ ; i  

'L~>L 'b& $a &Lk blSJ .&4+ jS LILA &&I i&*9 
' + d l  +I +k L & -+ pis 'i4bijl ci&+ 9- pi '+> 
2 -ks G! &+ ids  & A c u l >  fJ1 A s  
'b& 4 1  b+- 2-9 '+UI  jS &>-dl +-+ 2-9 L&>&Yl 

.& U I  Y &+ ;LiP 

'd>L.dI >I> ' i#LJI  +I U j J L Y I  e+a :L;M &I] 

(F+JI) [42 , ' 1994 'i9I;JI 



&JL. &I + 3 ~2 celestial mechanics + j U I  GE&Ji (1)  

p j d l )  . + i w I  d j  ;I+ ~ I ~ Y I  Xy LI>J 3 GLQI 
' 3 p g  L+ +b [r885-8051 (yLrWI ;t +) + 411 (-) 

iz A ji ji( ~ti~+*il r&i + J! JA+-IIN ?i 
-ts LU I+\ +UI di &i .&JI ~~$12 +,-dj 2 9 1  

$ e- CLG + jj ~j9211 cA jg/ 2 i r i l  c;ilJUI 

GJ1611 i.&WI Z$dl JjllJl ,pj .i.rJI cA 2.i' 

~~14) .+&I i j ' y  I ;pi Y (+i J! > u i j  4 





~ L S  ;JUI +.+ J~ L L ~ ~ I  ((aJ&->)) +lJT di &iJ &3 

"'JI~JI "'.> Jrk; 14 9 ?UI d p l l  Lj J+ ;li. 
iL,. $ e;i *fr + L J I  j &&L .LA JU3 hydrodynamics 

5' 1 
' ((ys 2 >119 ((ijh-rr! 2 *)) 41-9 'l+s *g 

"& 3 &)) 9 ((& ijl &-I)) 3 

'cjyJ12 +Ij LLhl! +Li >I> 'L+ >I Ls &I p1 .I+& :&I] 
(F$I) [61-59,  / >h '2004 o,+U\ 

pi&! SF Lip + hydrodynamics (&L+ J>I.) J l p j l  &lj.> (1) 

. L G %  +Ul> 

[ I 27  4 ' ~ ~ 5 ' 1  .&I '+&I + & d l  '&$I " U I  :&I] 

( ~ $ 1 )  





L da~ 21 i d 1  41 ~ Y ~ L  h i  dY CL 

r++  3 dj >I-& Csl* . . .  t i >  J+Y $ 4 4 1  &@I d l J  

+#& +L! kll&I ii&l &- iy JS j 'igPl+-! I;: ' L - 1  sf 
'+& &+ j 'd*,"l &A dy ' ~ # l  $141 j. o + J u  

o b  &- GI d g ' ~ L ; g  'b-\ J>Ldl J w l  l b  iJ>% dY$- 

ihh ++& F U I  a & M I  + L o u  + .&+ +&I 3 Y l  

LL+ 'i+- +i -1 a e y  &y "w- 3i3 
;+&I $19 2~ +- &i p ~ -  2 P- di d3> -I &I&& 

-i-ll+4> di J c+Jr kf . . . ' i q -~A l  $I+!& i+ L&> j 3i 
u p  h- yi3 'i++ OLI+ j*; LI, r+ '&>*11 

(1905, pp. 303-4) .cci.AAI %@ J U l  3SC-tlJ _rdL"gJI 



a 1 4 1  &- J! 'iij~ di 2 JWI i*._ki id2i 'CJLU +,>ij 

;+ (((,+,2)) >>b 5, .&2Ul + d l  aLy+J+- ')A &&d l  

i 2 y d I  -6111 a&&\ r i *21  w 'L) i~+  (+Lipll 2 &I IL 

:3WI +I & 2 L  p3,4 As,. 9, 

iL&+l I  &&I . . . ) I  . ; I - ~ & ~ ~ I ~ G , J = ' Y I ~ ~ u ~ ~ G J L ~ ~  - - 
j . L ~ ~ > ! c 4 + - ~ l & 2 ~ l ~ ~ 2 b ; r O *  

1904-) ( ( ~ - 1  J-G + &, (&2, c i b L  .. L + I  .... >IjiJI 

.(5, p. 19 

1.b +I,, L U I  i-j3+'Y1 &/9J/ &,LA ji 41 ;P A, " d+>LJI, '+>+I, 'dg?l>l I (V,2))  ry4Ai .&J1 

c((cp93) JL U j  .&>ill3 c4Yl3 .&2UI j3&- I j K  ' L 3 U I  

i C ,  L + . a ~ g ~ ,  ~ W I  + '+ &;u 
9, .o+~ 631 *-++I &&I j p  CUI GL &I+ ei 

C F P CIL 2, 5, .+4ipl1 r]i 2 r-i"~ jA/ d! -+;uI~ ~ Y I  

c+ + LG '+I &I ~ T - J  ("9 ~ E Y  bj,  i+- '2141 
yi ?+w A- + ~LGI, a&+ >L h- ~ L J I  +->+I 

i i y i a Y k i b ' j i  > & Y 3  . o ~ j ~ ~ ~ l + l ~ W l  

.+I #I 41 .WI i&% 2 k i i j  ~ g i  14j ji ;bi 

jtjt>l+Jl -41 ji L A  Ii! uI+I L.& sj, 

, + d l  i*n ~ l r  ji 21j1 , .(.IwY , i) +I &I 4 +%LS I+- 
.((Cp,2)1 ilk > y i;% & 

4- ji L;U- djjs i i y d I  a&&L ((p91 u"! j! 

j cr@-i)i &+, c&.&~,&l p ((&Ah &+ J--L yJ! + 
e;i '+ +I >, .if-u a/>& i_~ij L++K 4;i 2 - cii~ -. 

& i x ; & ~ i  - - Eiw~ b i  _ ~ j  A+- ~-11 c((J,+L)) iik 2 
K y  j l-5 'Ui y,.4L& 'ym1 0 4 -  3 ((&+LA)) ~ " G & I  

d+ 4- ~i 21~1, c+>,+ 2 E i ~ ~  OL ji @- ji I(@,~)) + 





bu3k >I ((a,&->)l JL JUI dl 2 1 ~ 1 ~  
JS &I p i d l  pi bi -i '9-i~ u '+,&JJL .KT 

3 G3 ‘,#I j ;LT L i l + l l j  -. (($A)) &A Lg+ ci ls 21 
2 J?+L YA3 J + - - J l  +I;> ,+ 0+ c l s  '&Y klFy 



j p  c JUI J, 'ls3 ~CJ& ib. ;si ;l;+ c i ~ ~  

Mitchell's cherniosrnotic (')((&)) -3 dill a L j + l  2 2  
-1 3~" 9 GUI +- (3 + W I  '2 @ &I) hypothesis 

2 &k S-j' &A!! jy-\l\ $3 &5-1 d%lkri\ j. kyz. 

3 ~ )  L,+- .$ $ db '&pi +L j. .&2 23 .GUI 

;>+I al+&jI 2 GJL (!+I&\llja J j  21 &- 6 4 1  >L& 

4 J ~ Y ~  ji 2 + + Y 21 +I ji 3 ~ 3  . - 
i. 'LC Y iJb! j; &! i! . * ~ - i  J L J 3 p  8 J. '+...& i+ 

LJ>I;,JL .++-I& l@JLS i > h  + a&& *- 4% ja &- 
4 ~ 3 2  *;."W $*" dl j -+ -p 31 -"f+ &- 
a,, >+ ji A- $ d l  1.b d& L g X b y l  & .&-I dl j A+ 

- U I  .+I +*+I &! >+- L i  L .5  '+MI +-+I '-& 

Mitchell's chemiosmotic a L j & L  -i;J\ ((&+I) 22 (1)  

p - 3  A)) j&-Jl L d I  * M I  (JLc 1961 eLc ~j hypothesis 

3 &+I9 r W I  3 Jj 431 Pcter Dcnnis Mitchell ((&+ 

&jijk&+j ' 1 9 9 2 r L & ; I ~ i W ~ $ + ~ j  192OrlS 

&I '&&I 6- >! jr! 631 241 Ijvb 3 1978 . M I  3 
$L c,s &A k.j .+I +i JK; ~L,YI ,&I + + 
YL L! rPj  i P W l  Cijl ATP JI + ji /L.I 

HADH ki i lb  el"i-.& initochondira ( + + d l  aL+-Jl) cs+ 

.j++I + GIUk + ~ C ; J ~ T  +- &Ig! FADHr 9 

(F+JI) [ 1~ttp:llen.wikipedia.orgiwikilPeter D.Mitchel1 :&I) 
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jir;C4,,ij&2+~rd~&;41ji&(~i2,i 
d i d ] . + T C 4 j , i ~ & 2 + ~ ~ + g ~ & - w ~ c e  
i;: 3, (good science 4 L U Y  4- ip + j Y &i c+ 

LJY,WI  pj '&I 41 JL, j LIJ,+ dgk: L UL .JF 
. o + ~  Y 3 ~ , j ! h p ~ j z i > + ~  

WI LI,T 4- ~ - k q  Y J li-sr ~U>LS- - - ((e9>)) ~ L S -  

.&A igi r+ 21 FUI j,~ ' i p  i+- PI LLL 

LAG +I ik-i, p YL Abel Rey ((di AT)) + 1904 ?ls 2 
2 ,  &, .>+  LA! LL UI oh di j l  + -i ((e,2)) 

LC + L A \  dl+ 1905 rLc >+I n iL  2 & aypj,)) 
a,+- G ob +LA\ a A+- di b (,e,2)) $i . ((>+ ~ L A L  

CJ L. +I &G ii,+)) ~;LS ip.i di 2 'by -61, 24 
cw 'u, j+ I-. ulij . d p ~ i  ,i L L ~ W L  &- ,pi +i >IL! 

.(190.5, p. 27.5) ((&I 91, + d l  Owl ~p J% 

$ ) . J$I I U  j jinll L l i p  dl -6Gi 2 

JL, j 41 3 i&->LJ i I i d  LP; 45, 
OL i+ p +I ik-i, Jy ,>LGi i i i i  i;K ij, .r&JpiI lJr 
d is  Ii! l&i (y, .&-dl $U& #I b h l  +Lk '& i r l b W 1  

LLS- +L..MI .>ai ji i! ip. LA Y +i ' i hk~k  I;+- 
C 

LC + b p i  4)) :dL ji &@I >, .+-> i r l  j+J LJ iroi I-1 

I U  j &\ i j  'di LJ &G &I> p 1905 ?L O+ +dI ((29 j L j  

LL*U i . ~ "  lgg h;li +I r~~ JWI 



+&.I\, .rWI k l b g  Lpy.AgO igj &.MI ~l,,.hJl, .-LaJ 

~-2l;jl YL, J ~ U  di rf. .~-;ji;ii .. - J& ji A- - 
kpWl  &&I Q-.+hgO p &- ,WILpdlb, Lg-+ p 2 g 0 9  

,i C-J j! JE j~ ((p~a) + .LC LWI bib, 

( ( ~ ~ 2 ) )  *> Jj9 .+!I o j F i  & d l  r d l  + L&+L $91 &c 
$111 JC, ;i ik; h-, c~21rj~ JC, -- &I ji J! 
ti ,i) j~,i p..+ +!I ry ;$ jp (j' >, .+ d  LO Y, 

((e,~ by-, 'i&L i$ && ys (+->i;. Lpg 
- . -91 41 &c .& 

ib,L j +- fashionable a- &*i d k y l  J, 2)) 
if;GfJ i; 01- ~>LI -1 - & d l  d k y l  

241 2 j! L & ! + ! \  jL-JI kk, 3 L  spiritualistic philosophy 

o L A ~  ;'as ih; iss&- &J c , ~ l u I  DL &jJ 

...&A I gLby! 

a L b l p Y I  3 + Jj d 2-r.; &dl &I &I/ j p  dylJ - .  
-L,J +&crc, O I L  Gl-P; &3 L! +L&l &&I dt+ kLII;JI 

Y ;-I1 w, 6OLblpYI O L  y- (s &a, isp +;K, 

(1905, p. 283) ( (p  ey 2~ dy j& ji L$& Y & L+> 

ai 241 &a jKJ jr i\i+ tlj> O I ~ Y I  JL+ 

LS, Y! .++I L+I 3 'LI , *k ( ( ~ J N  A- 
s p , > ) )  2 1991 rb &UI $5 > Martin ((;i,L)) &> p,i 
L d! J.2 '&b & d l  9 -$I A- r- j  L ( d U I  &,'dl +I) 

t b ~  -1 ++I L.$I i! L A >  ;i jAm L +i 
C " 2  &I 3 L bJ! bJ ;i I(pj>)) 

:k\j A> cc;iJL)) --, L ~ A I  3 d>,Lal\ 

rLc + & d l  ((&LsJl k-gUI Lk +bJa rLJI ,$-dl 2)) 
((29 jL;! L= + 4 d l  ri, ( ( ~ 9 3 1  UE ,J- 2 >b + 61907 



~ U I N  ~JIUI 44 r~ '~1191~ ->I -41 ?I 
+--dl is+Jl PI+ jc ijk p~ pope' Pius X ( I )  K+WI d f i  

+ I  j & &I modernism ( ( +d l ) )  & Jbi ; P I  

r+ J$l Ji agnosticism &,,IXllii j%=l L. d- LJ ,WI 

dL-Yl> +I +J r d d l &  &ylcrpll 4 @I &LS 

2 -WI li. GLSI dill yil]~ i+ d ~ (  J ~ Y I  JWI '>w 
I &  P * ~ ~ L S J W I J W I , . . . ( ~ ) ~ I A ~ W I  

( i 99  1, pp. 38-9) fideism ( 3 ) ~ & Y 1  

r Is tlj,,isj 1884 ?Is ' ~ i  r, (1914-1835) >LA dx &-d l  (1) 
~ + i k a ~  -. ~1914  1903 L+ i LOU 1893 

d>WI 2 +I >Is! U L&Q $MI jr ~LJJL, a W i ,  

(F I&\) ,1954 rb &-d l  j +I .&I 
rational theology &I a p % I  natural theology &I a p % I  (2) 
.$! . . . 6 L J  LUI >GJ ili~ I> Deity -491 tA >lj 9, 
- ~ i  bb>j '))+,i k ~ 4 ) )  >i theology ( ~ ~ J A I ) )  , L k i  

.&yl +I ji ""&I +)I  >i "ait'yl), < ?x-yI 

4 & j & > w l  >j &-L ceLj cl;;Jl -+ eLl .> :&I] 
+I> +hu + L.+ + l+,i ~-2l;. ;P > ~ Y I  gktl~ 

( ~ ~ l )  [.39 / L ; ~ U I  b e j $ l >  

&LAj L W I  9+ ldL-)ll > b Y I  2 Fideism +LYI LJ I  (3 )  

> p w  J b i  3 bd++dl d$L.yl> .L+>+l d>Ql * 
Hamann d L b  A h f l  > L 9 J I  -Ij 'Tertullian dl& j 

>! b g j f l  &-.Jl p /jfl d L - y I  dl >j dP& ((1 788- 1730) 

L ~ W I  x di j.: siJJ ./-I> &I 

JAI dl, L ~ I  i;-& 2 &+ di 6- L+%jf~ ~+JI, LUI > f 1 3 ~  

~i .%-dl 41 2 iJj> 4- di --- -+- 
2 'pall d l 2  &I3 G A L %  -' c ~ ~ l  + Y p  LS c&- & a l l  .CAI1 

a W I  d b  J+I > I  Pascal J I C L  u i  L a  ?i .+- Y , + p i  
- - 



AA +'S w9 elJg L JL dl k1-b p -1 

.6ri j& 4 ,i+ L J5 4 +I 

(y -+JI )  / .el>l W I  ~>,yJl Lyy .*I + :&I1 

I 1274-1224) St. Thomas Aquinas L J & - d l  (1) 
L ~ K ~ Y I  41 2 k l ~ ~  iwxi +i ~y 

l& ihl.iM3 Ls(('$WI +L* Lux3 i7UJ rW1+L 

id$\ & U p  ;. & b s  .f&I3 j L l  3 l p ~ T  +& + L+k, - 
&-+YI ~i 1323 ?L LUI &i L,&Y~ i.h +I,LK t+i 

&i c;S 2 $'dl ihi !41 bl! LiJLyJI hi9 il&-_ii)l 

$ k& ji; JI,: Y9 L+,>i~19 >Wy19 LbJl +,W i G  + 
L.6 'LLj -9 (J 51 L L b  ' L L  . +I - ,a1 4 9  CW4;'dI L.&aI 

2 fd~ + ~i J?+ ,&I JL &*51 A .AJI 

L> >IJ;,YI b k i  J9b i++ & j L y  d L S F  &$I SWi 
&- & 2 dhi, hy-g i+-.-Jl + L y l  Ly &&ill 

yj 21 i j p~ l~  iLjsll i W I  J ~ Y I  ++ 2 &$I L L ~ I  
. '+gYlLy &-d l  L&b> 

--;w ,, LL-&L+dI &JLP 'fL! cLAl -+ fL! .> :&I] 

kc+ - kjrg; ; .+,i L;LI&I+ L ~ J ~ Y I  ~ 1 4 t ~ 1  - - 





k-9 .rJdi -~(kJJe;i)) ++ L d  j&Yl L- Li;! ( ( ~ 3 3 )  J* 

L A ;  YJ, . . & d l  + d&Jd I J l + J  -,&I 'y b1; +->L Ja 

$3 t+Wl +&A\ &@I, ?I&l j Y , i J I  ~3 -- 
+ klL a+- .Gi;! j+ LJ Jkd1 l&2 el&! j J i J l  &j 

( ( ~ J s )  LJI>L.ZI +Iy $ ~ j - i i I  d i J I  J L d L  1905 r b  +&&I 

i + J l  p dCS '% thermodynamics LJI&\ +&dl 4 J+ 
>-I, 041 >& $ ( ( ~ 3 > ) )  .((VJ>)) a I & k d  Jkdl 

L >! &IJ L + ~ Y I  LJIJ i W I  LJI&I LSp&*lI 2 Liw +L3 

- :&- 
3 Scholasticism "' - ,d lJ  +;YI .&dl d L  L I;! 











.;r, &, ".&A &I a+ j, ~ j X ; 1 l i ^ B L  &- 

OL+AI J K ~  j. r ~ -  +I jt J+ &I L@I I+JL +i 
21 ji ?IJI j. '+@I p- ji &i ?, C~I+LII, 

.$+Is &%dl L 1 3  +dJ +lj j&- ji - PlaWI LpA- 

J+A +LJI & LG &.L ji C;LC ici;- ~i -- IL, 

j_; isi gi J CC: x. A,)) : jp, ~ 6 ;  (123~) .+ ~ g i  u ~ ~ ,  
+L ....L+ I L l n  +XI $L; j K  I ~ I  Y! 'e ,i j+ -y 

aI,L;;l L l n  o+- +- b gh; & +dl dJy j& ji 
di'+&d,?G-J y S - j l  j, a+- hi -- :& L(-W (G+ 
~ j .  ~ L+ ;ILP AJi d j  di Ln .(1934, pp. 40-1) ((++I O~ 

& f - & & # J ~ - - ~ k j l l d 1 2 g d & u ~ l  

. l L > W I  'y +I 

~ I > U I  hi j Y  OULU~I 9 UI jp  di r, 
-4; ,Li & +I Ah,) > , d l  w$ --Xil kjlU 

pd' ~ - U I  î BL 2 -1 21 Gli L3Jl  3 d>$ A ( p k  .. - 
-w uJ> WI IL 2 41 -i &I +I, .- 
41; ~ L I P ~  2% j,k i+L, .&I ~i. js ti 21 a w l  

&i ji & jmAi Grj .>,dl w$ +s3J +UI& 

&G, L.&Q i+>F, &I) a h d l  O L  3 pbl 



Fy 4Y o > X !  2 -41 lh +lji ((dl+)) + JJ &- 
& L->kfd/g & 4 Z b y I  A- +% J J d  

jt +L.S 2 J-199 t+o ~ - h ;  ( ( e 9 - \ ) )  s. j s y I  
Ih j. i W I  +I jJ .L+iL+JI9 +I jj A- ijr& 1Ib 
3 ( N s \ + ~  ckir 3 i"+ ( N p j J I I  ckir ;yT t b d l  J ~ L ~  (&d 

L+ +LJI i,LL jk r+- ~ 9 d I  y$ ++ jLy $91 JK- 
i F J! &J& dy L>W/ 1-b p . 0 4 9  G L  3 

+, j+- k; (+ 22 ji ~ J L  LI+ iip, 

Adler "'J J u theory of the inferiority complex '"&I 

?jK; +p e ~ i s  pC14 inferiority complex &I (ib si) GP (1) 

j . ~ k 2 i . , ~ 6 u  J~2i ic 'u--~i i1. ,p i1 
'e ?i 'G ?i 'h j ~ i  +lY ( k c +  ?lr A+ Ji k l y  

&Iy irE, +-,pJl d l +  i U I  L,*. ((JJii ds 

'LL~ A++ LA! ~ G I  2 -LX 2s 2 d ~ y ~  di +% -- a 41 +p JS &I j T  A (&b LL! +-y- 

2 $ c&li >! j+YI 3 ~ s  o>+ &i_: >+ ;*Ig ip;JI 

21 - J u I  &-J -. - & I ~ Y I ~ J + ~  d w l g  > W I  

. & I  si &I t + y ~  2 ;&I tr-i y'1 i I + - = ~ ~ s  O ~ ~ J I I  2)i 
.$! 

clp (41 pis &dl $.G isyy (4b >.,Ul += E3 .., :&I] 

(f-$I) [532 
&G ili. ~9 'dJL" y4. +ICJ 4 Alfred Adler j d  (2) 



Al,.+ 2 eUI $ 2 JJj .Individual Pschology &I 

+I 2 c i - ~  ,1937 %L jr jrUI crj >us 1870 

.+I &I J! Jp- (; '+ WifiJ ' 1  894 ?lr L; iuk jr 
Fi < ' 1902 ?UI &I &LA! k c k  j ((-~~,i)) J! 

. i ~ ~ p i ~  &+ +i jr i h l g 3  -((-~~,i)) i=s? -LL+II 04 'LJ 





,i 'J+ & 2 s ~ ~  LJ,L l i !  ' & p i  +L .+I IL 

I L L I J ~ ~ + J I & . ~ ~ , C _ ~ S ~ & - ~ ~ & - Y  +.i_ls 

A- Y ~f 2 4  &+>i=-p - - L& l+oJ jg+ ji! L p  '+I 
(1983, pp. 178-9) .ccbJLsrl 

b s  .-s; J! +L, d l j  L ++I9 J k - Y I  3 . . GKJI A!)) 

2\91 Lji ~i GILJI j ,*, L ik~~-; jy  ;-u 
iJJ2 JLYI kw ji ,. v>~ yiiJi 

i+ ;L bi 3- '%+I &I 2 'i+ Ly 
&-A >+Y *L c+lJ 4 1  . . &I1 LLli d p  L I L  ~3 

(1934, p. 146) .ctlg.+ ,,+ 344J 





C - ~ g l - ( - ; ~ ~ i f i j l l ~ ~ j ~ i d ~ i ~ s ~ J ~ ~ j ~ & ~  
3 + &i a Y  L Y I  o j ,  A j j j  (+I J k s I  2 1 2 3 ~ -  J k s l  

e 
+>> d j j  c < / )  2 ; Jksl YJ> +>I l i l  ( J U l k  .b> ~ j e  

3 C 
o~ yg L ( / )  ;s- ~ i i  4 +i a+- A, - JLI 

A 
J-"Jg c( / )  Jy &L & j_pu ('L GW1 +>dl i i l j  i i Y l b Y l  

>u?! 4 %95 j. ~i JLYI +>J a! J+ .(>+/ ) +-/) 
' 

( (>- / I  >L EJ k 965 2 >T J k s Y l  +>> &Ig .(>+/) ((>-/I 

as (ii*sp)) cisr (G) *LYI >PI >! $Y ij' 3 9  .(>+/) 
C 

&U\ >&?I 3 2 1 2  & U L  a.~+..Jl- +I +S Ii! confirmed 

i d 1  +I -a I;! &iii 241 I L  ((>+/I ((>-/) 

.;L +i,yl ,i LMJ .$-sUI I L  pLI LLWL 

JKr 3 e- p g  cutting of the tails II~L;!/I J-11) 

.(I-10) 

('61~ $is L A  (pp. 124- 7, 1973 rb *dl "'sL5 j 

.+ 2000 (,u' j) +I+dI 4 &rb +*Y ilCC rWh Li i! 
1 

a p  '- = JLI -J> L+I 4 C L ; ~  a~~~ a&i 
2 C a! (0,525,0,470) &L >&! j us Gr ; J k j l  +>> '%,397 

@g 0,487 @L J&YI 4,d & U L  ;&I 41 - A 

An Objective Theory )I J b Y I  j +3-i.g0 ++)I a41 (1) 
of Probability 



+>4 i l d  Lllryl &- 'j?4Li-JI &LS p 4 >  JLL o>+- bjj 

dyA JT LA>+ 21 &.-YI > ~ Y I  $ &+I d+ - - 
W.S. (')+-r .d.3) Student .&All3 '(&Y I3 +YI) Pearsons -- & + d l  +I & L A \  y_ku A b  dp 'Ui y3 (Gosset 

d& ;;,L) one-tailed ~3131 c - ; ~ I  319i 31J+Yl 

(s ij"3 ' 3 L A l  a d  J+ >&-1 L.rSlj .(Neyman paradox 

a+ .++ *-+y3 '+ i+- >* hi +AJI -u 
. i c U I  ijLPT?Jl i j k j i  ild &- J L W  

C C 

-1 dL.+ +lJql 3 GLLI ~ - 3  Y J g l  &- I L  
c'3 

L&I jj- & Y +&JI & j W I  '6LPT)'I 

(1t4,i)) Howson ((+3b)) JL,~ .Li-.iC;II 0 . L  2 >%Yl +lt 

$ falsificationism -j. I+p JL,O UW 4 Urbach 

&W '2'p~y~ 2 ih,  id;..^^ a G Y I  jc ~ w I + ~  ' P L ~ I  

.+b JS kJ-LGl~ UL 3 JWI  L& L i l a  '(1990 

&AIL. 3 .L>L CJ-S p LL C ~ L L Y I  +i kJ _yU 
,jwl UL -- 21 c;I%LJI dig ii6;- 19] r L ) ' \  

I J JWIIL j c i l , y s ~ i ~ i ~  

.--ALL! &LJl j ju b9! J L Y I  L G  J! 

2 +L ( I  937 - 1876) William Sealy Gosset +-fl $J +S (1) 

+&I Student II&AI)) i-\ &-+ di >L-rl '61;iJIS rLpryI >k 

9 4  J ~ Y  *% l'-fl )) &I .& 

The Monte- Carlo JJ15 i;y G-&I GI &I9 '+I+ eLi;~ 

(FpJI) method. 

Bayesianism w-jWI VL d &,LJl LGJI :el5 GJ+l &- (2) 
versus falsificationism 



JIG1 &I+ .LA uA2)) G d l  l h  4 A- l i l  L 

L+>l;. &Lbi >+I j +& ~ - S l  +Li + p e4; c- GUI 

iiJL)) vL L3? j;; .((,.,A) 2 +L-yI dLj u L W 3  '?&.A\, 

&, ---Sd +L &A ((a)) hi >pJ .tacking paradox ccc+d\ 

-->I+ L+ ((r)) at 24, J J,~I +UI L ' ~  

;q6 ,s & La&- -s sp J ~ L ,  .r & s = - j sp ((r"; $41)) :& 

;u y w G s p  -_W ;iL6 j ++I si G, .--XdJ 

JKi j. -1 Ii! JUq, . j  &+I '& + _LS, L&WL 

+-, .s ++I c~js cilli & --+ L+;K y -I si s ++I 



r & ~ = - ~ ~ ~ J U 4 J . r & ~ ' ~ e - ~ ~ r ~ * ~ p -  jji 
~-jSliLw +L I;JJ;JI %+I d p  &+i r;,kS .- ..&Ll &L A&- 

& %+ JL9 (+.A +->1;0 ++& tack on ((-)) k l 2  k..L9 

YyJl 1 . i ~  + l j l  b A- & J I  b c - - i G J I  LLL - .  

-- SU +WI ,l+ &I2 A\;,,+ j +$ +-, +- 
+I A &i &LG 3 J+ Yg .LA simplicity c t r 3 3 U I ) )  al,l;cl 

$ A! CJUI s j. >I& +I, A& A &+I d i  2;ei :&I 

(J) ++I 3 &I; >Is;. 

j. ik;;-J~ FWI $, L A  &+I j. hi ,i ik, &A (J) 

.(J> &+I ,y -I dlSS c L + L s  21, j ++I 

I;!, --ik!J &L i-;K li! && j A! c A i l  cJ+ + 
e & A & 3 Y L  A- -41 l h  A! .LUI Iga 419- ~ 5 l S  

(a$: 2 l S )  a&+b 'dl; C.3 J U 4  LpUI r_l~. ?lJ1;11 21 
j i  ji *I, AK A!, 2, 3~ L,; E~ tS E+- Y 
,+G 2 iiw iy >& A\ +- Y c;i Y! ipwi iiy-I j 

AL$13 A U I  p ((>A)) .JmI + & .J+l 

bJ irs CLLS ei [*L 4 -.. AI>+I AIL A ~ S  J+ .+I 

.-I, +, +& 4 + L - ~ I  r + d  -->1;0 3 ~ ~ 4  2p 

:&-A &Wl ,LyuJ ((33)) Lz 'y 2 L d l  $41 JL L p 2  

>I+II, +I 3&+1 &WI 13i, jAi * ~ j -  ~i pJ 

>I$." pJ uiWl &L e~ .(1963, p. 281) L & U  *I 

GL &bJ iiLlfs;! & 2, J& J! J + d l  w l  

JL &+- 31; &+ >I+ * ~ j -  bi ,+. [-'YJ $, .LW 

cki o U j L  Lit. LLL idli &j $, .+I 3 ie3 d b i>Ls 21 
j. i~ 2 A iri N- +JI J ~ Y I  ~;WI 
.L+L&=L~?)G~]L+L>wI~s&I JA+I 

eJlS=;12 LS +%Yl is$ U I t o  >Lb! j I;!> LA r b  ++I3 





((A*)) hi $A+ *+JI~ GKLJI ck; ((2r)) &LC+ + 
a&& 3 A&- + ',+A! ,L+J +&3I GliJ +jZi &Lq 4 
) )  i I .(L& k,j~-;i)) jc ~ b- $, .i+ 

LA j U I  IL j ((+J.") 'a-i u*; j  (syst6rne -pi+) system 

gj +p- :/UI WI j ji + >I q w ~  ;+I >- 
~ & ~ + & l ~ A & Y l i ; y b j ~ ; 1 ; ; - b j ~ P L i J k ; ~ Y  

'p L+ JS ;L-I w- ~ ~ J J I  pw dyY+ 

2 ((&JJl S L Y  1)) ;+2 > &A L a g  '& 3 (+.L & *- 
LA '&IJS -+> t 9 j i  jc -LJI i l ~ 1 - ~  ((2r)) ~r ~ k f ;  

:awl ;+I p J 



~,i JL)) + @t L r~d~ J% j. di F- ji &-J 

1946 rLs , > W I  +K -S& 3 J U I  IIL c> Jsi p ATs .Ayer 
L y  fi .+I Jw + u I  qj> & & (pp. 11- 12) 

( 1 )  - ai 3 ?>L '(cf Berlin, 1939) >A d~Li.+ i;L dK &i ' 2l 

r U l  3 Jj &y*Z Sir Alfred Jules Ayer 2 + >A\,+ (1)  

fb +% 3 &*I, e'-Jl 3 2-94 1910 + A+\ 3 &*I, 
kcob La+ &-> 'Eton d*! eJ-L. j d g Y l  GI,> A, ,1989 

@ +  '1932 fL= 3,Yi +--MI e->> & + >>+I 

L ~ Y I  J,I 4 jL, GALA -41 kcy W Il; iub j &>I 

Lgi AUI -ys X y J I  o h  o j L  3 c y +  J,i 4-9 31 >Lj 

3 L $ 1933 b I b i'JI + 2 
',..A p :&A;,, +>> J! p> r' .>>+I k-k &I L"& * 
,+I j ++I L d I  j &I+\ ejbi Ijs 11935 fL - W I  

jL;+ >LC ,1945 ,LG +I M I  L I y  3 GUI + l W I  

2, +MI i i l  3, iikj,) iJ+ >>+I i k  Wadham rlrlJi &K 

3-",- &bs cd-LL' k c o b  kzoWl+ j U l  j G ~ L ~ I  L->> J! 
i i ~ i  d++ 1959 f~ GL zi. >>+I - ~ b  3i >L a +JI 

- - .J . .~ I  ., 3! 4 3 " s  4 
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