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1 

^ ft ^33 •J—X 

LS^3 ^33 '•^'\ 

LAa^JfU-- tLa.-Ji J <.wL»-JuW Ajj^^A ((^*SCjlC-^l5Cji ji)) 

^ilj j3 L<w> iljl ^5 o 3 IJI j tLa^Ji OJJAJ tl^Ji JUl J 

4j J ^ ■ ■ ii^? g- jl ^ I Ajg JL3J j_)-^2-:>'^>, [/St 

3 JJ—" ^j—1—•JW*^' CrfJj*- 3^ ^3**"^ ^ j3 Jjj^ - "■ ■ o LAO^ 

Lj i4-wSj_J ^jjl ((.JwJU^o IaOJJ^-1 jl I'LP 

JiL^Jl^^)^: (j^ji ||XJjjt (JjjL- Jjj ^ISLA tJjijl ijA j—•-» A 

<j j] .-UiJ^^4 (UjJ) bean lj jl Jjjjl be-in lj (j3j>-^>)being jjU jl ^ 

j'j^' b (jpj (O-AJ jj-^ O^l ^leXj 

.C—l ^jliPU L JjJL- ^>13 (neuron) j,Y 



lj jl 5—1 <01^ 05- ^yS C^ijS\ ^s-L^ 

. J—>Lj 

^ J O-aU ajjj ^ oL^- C5fcU ^ U jl 'A 

J 5^^ j-^ jjk {^U^LJ J 54^ jj ^IAC 

^jSjy^A ^UjOj 5 yj? (JLa jUj 4i^U ^vj .Jjb 

r"1^ r1^1 ^J i ^>-5 -5rj 01 ol/1 J ii jL t jl Jl J 

jl 5 ^ Jj'U 5^5 jl .c—l ^50: 

S '^>tj t j <ubl ijpi ^LL 4j ...->. 5^ 

Xl_^ jjj t^-jj jjX .5—1 ^yj> C^U 

5^ J1 jl ^jj "l^^0 uT0 4? 155A . 5A J A 5CJ 1 ^*5^ J jjj 4j Ij J j^>- 

^ ftl^- 5JJ ^ cjjU. ^1 jl ^ 5^1 ^jU 

Oj^l-bji Ui^jly £5pJU^i L 5j^ <u iXS jU-I 

OhJ V0 -Ajli J-L* ^ cfi—; ~ (5U-J JjJU-) jbL ^—5 45 U 

ji— jl wjp J Jjj'i Jj yilyj p_A L oljjj*- ji jLil ^(UJii , ^J. ^4- 

^-■jU— ^54515^. AJ i^jM^_ jUU-L— Mj j jUx^—^15 

l50 ji ijLil ^cUojU: 4j .5—Ujl 

<5 ^_a jl ,.55-^ ^yj (jljb UjL5'l 5jb jj->-j 5U0yL~J> ^iaJ JU;! 

lS\^j^4-1 JZ\ J* iUipl .^jU^l j ^jW 5 0!i\j 5jj^ 

.ijb i_p-j 5e-^J 'jOi'1 j-0 j£>\ j5 j ^y 

01^—-— jl (^O-sl jSj_j jlLi—I x^ jl 41JI 

W ^jj (Jb1-5 W ^jj 5bl5 05j 5< JJjb Jjij_J: (yk^jl 
* 

-1512 jjji 5JU jLil jl .J55L jby> £JJ Cj{^>jyast- 

Jk> 5jL^I p_A L oll^ ijjAji jLil .JJjlX 5^ jl ^ ^Xj y 

J* 4j (La^ 5^1 ^ 4j) jU.Xjb 

^jj La5— _L55i y—5a>» Xjb 5— 5^1)1 iXjj^^o X 5jjj 45o 

.Xub^yA ^-jj Xli lj Ia55 XjlX 55 5 5 jl j Xjb 

5LAJj55 jl (_JjLw— t——45^- jl) jjyi\ jl ^"1 a I ^Jj 



xr 

^JLAjjU AS jlji .-Ujli ^s j\jC^> "iCslS 

oJ 7i LlJj ^^Lf- Aj aS" j»Aj jl J-fti .< ^SjAyr- d\y* ^ syrj 

j IS" La AJL-^jI ' j j; g ^ Aj . d.' 1 ^ AjL—3^ -La i ^ 

J--J j La, ^LJLJ j aiL® LL^aVya LLj>-L-Ji Oj-L j$ >0—•—o ^ISw^a 

yJa_) A—) j ^13^1 JL-J '^LaLS' LAAJI -jl —-a O-—J J jj^1^—^ 

'jy ^jj j1 L^-1 ^ Cf*^- 

Li? <U Lifej^jL> ^ ^ ^ jl ^ \*J jJU 
& 

#UJ; JL-- J'JA jW^T (_^J -L^L ^jj i 

— J ^ ^1 Jfl' —A-j ^ 1 ^_y-Lty .t . . >< 1 a A—^ —L —■ 1 —LA—A—a L-A  1 \ 

.'. ,■ ■■'1 6i JJ Jj-L>- O'J^-yL^ t^V-aj ^lg ■ ■. a 

A i i?jj^_a jji—i Ij LajI La jj^-al aS" ^-A j_a CjI^LaXpI jl ^jL-—; 

jLa—Si A__( t_$L^-^_S' ^jL_>^ La j^lyJ (jI aS tj^waj AS" C^al ^yUj 

A—<—a -O ^ ^ |- —a ll1 1 , j^L i l^-*-a A—^^—i »—L—a , ^a ^j_—2— L^La 

tijj A3jU-3 jl L)j-al^j AS" IJ jj^ij (_50j^' jl U^*1^ -^A-AS ^jL—jl yA 

oli^ij>ta 3j_Ja 1 jUo! J C.—,a 1 ^Lp jS"jaO j-; (_£ o jjA 1 AS'^jj I ,LLa?-l3a ^a 
t - jfl - 

"j^aj ^Ljl-L-j Li-La 1^aLIp ,-L—jiij Aj ^aL jPil ijj^a jUJ- Aj jl 

LL—a 1 JLa jlj-A ei jl yjr^L y^ 0-Laa |<t-^ jLaj jLp Jw 

T/ P ^-a j ^ytjl j y*"^ ^ ^ j^j-0 W L)^-1^ 1 .-L—a j ^a ^ ^-A^-aU ^^ai 

^jSLLs Jj j/La3»-l tC—ji jlSjlL-a aS" -LLa ^a J j-~-3.- i:.■ ■ ■' 1 (JLa ijLLa 

„ J JL—j j Lw i La aLpLi L jL4P- aS jv^a 1 iSy^ 1 ■ -L1 a -L—^ J 

jjcSj Aj j j ■.■yJ ' . j-j L L j-Aj aS" c i j 1 i Aa L 1  ^SS y J LLa } * j 1 <ySj 

jW I JLtU y^j (jj-L-a jLol jl jj jJ tijli Jjjp-j ^jLALxL-al) .-L-aj^a 

(.Jito-LL oili o^Lp- tjjjj La jLLa j LajLj tj-LsA 

_jIjJiSjl tAjL t_Xj j-j jl L ^jaijlj jyy*j J jLLL) aUL jl ^J-Lo 

JL awj ^yaJa ' (.5^^ LIJIJL —a J -L—aj j P- LIj IS"j P- AS" -L—aj^a j-LJ AJ Sy 

a .-La3<3LLO Ij ijpjiy JL- ^JULA \ T ^JJ ^ 



£y>\ X^S^a ,—olj_A lj Lajl ^jISuJ^jS jjL .XloJ^>r_o 

Ujl ^-a olS^ ^ Oi1 J* J& 

cr^-i J oLaoXW j* ^j>- (.^Xi ft_U ijy, ji fxj,^ 

uk'j1 ^ ^ jl J- ^ ^UoiUji jjapl 

I# (_Swi p_il j^lA 

5!J -^iJ1-1 LA^I Jjja JO jL^ oU^LUl U jjj^i Jj 

jl^-L^ <—4^ U ^:■ M, a ^Ujjj ^1 i-U ^JL^J; pjl yb 

J^S" i| LajI jUJj <u5 fj tJ^ljJ jl ^jL-^; J yokLfi Uyjl 

*>jJ yLp ^ly uCyi 

J jy iU jj d j JJ ^A I ^ La ij j53y j I Ld ^1 ■ ■ ^a" 1 ^ _ 1^. , „ I 

.C*^ 1 

lS4^-^ Ojj-i) dsj>-jS (jjIa^J-^U ji yJ^s iyj U-3 J Lo -vS" i^ jlc-il jjL 

^ JW—; ur^br^ ^LA jl-L^ Jj j tiLj jL~o ^LA^Jyl ji t(yl 

Sui^" ^yla-jlyJi (^1 ^yl^lA) lj yj XL Jj .AAi^y yjj 

Jl yjL-^j .yyii jlj-J (^Jj-J ijJ-« JjJ-P yjl 4j Ojjj 

Lf***1 ^ o^'"1 J5 LA^^yj y 1 ^ XjjL yl y jl 

-ijlX tyy^yi ^L>T_I1 yX* j ybi ilSj3 ^ly ^ 

J (jy-ilwjyyj XJLa) yyj ^yU t^ub (-Soyi j jyyj y^-1 y ajjlp 

J U jLy- jl yUyyA cC^Lj jly5 J y>-l OJU) yL^< r>U 

.C—it OjLjLa jLy j'Lil ^\Sxa jLyy jij^ L; *S JLiUab <jljl jlyj^ 

i-r0'-1 (_r^'—L$A~r-*j ' j'i' y^J—J oLol 5" yy, < yyva " 

JL. 4Uw j x^> jj. yob y) .C—I 63b JXL lj U yy< ^LLcJjj 

'LS' yNlj .iyLH j yjjjll jJjb- jUj L .Ow 1 oJ_j j^S 4j yy 1 

^Lflo*- Lib y tj- y^Jf yjUoil -yly_ y^Ljyyj ^LLb yyl5L 

jLSbl y^r -iy jjJo sl^lJ ((£yU Jjy j3 C^yJ) tXib 4J!j1 

jj^j «JLJ) jy>- tyii yy>. y^l J? j ^/jyy^ y ^Lj^jL- OwL b 

^,3 jyS"! ^jbb'jy^j 4j L (Jlka y Lb -i^y 



v -n 

^ ■^—1 j> o^ ^1 

.lA^U Ljjl jJ ^_A L) S^oiS" t^jL>»_^ji—**—jj prSs.^ ji (, jUol Ij ^ ^ jl toJjj 

j a—wj 1 ijj>-j ij-^j l5JJ JL^ ^ ^ 

^ oUj 6J& J oLA-Ujl 

^LAjl L&o^ i^L^- Aj ^ AJAJLJ LA^Jj JLo 1 i .JUIajlsL 

p—i j*—51 '■^j ^ ^ .-Ljl^S'LU jljljutiwij 

•fT^ ojUaj t^wUj 1 ji ^_A J J_wo Oj J^p 

^—| ^^ij—a 'L—*0j —" 1——0 jl I 0 jl ^ j 4 S" 

LSwa j jl oi^r«^S' ooLp'd>Upi L sI^w^a tlAo^ ^jL^JAoLA 

j AOwjAi La^^ Jjj ajjS ^jl^liUji u oi-CwJ 1 Uol jO~-^ 

O —lJ1—^La^J—^ ^Lwl -UJIjj^ J XjU^p- ^0 ^^A 

o^oS'l 45") ij-« j- i^L^>\ j' u^d -^jj^ ^yrj"0. 

^ ^.i * 1 ^3^—S' \k^j< i^? C^hXij (( Iw. o, ^ A ■»■< )) Ij ol ^ui 

i5^>-; ^ j oUii 4p ^Lji ^Ljy jjjL 

JjU^ J^p jl ^ j£\ JoO^J ^L 

4*41«12>A-^i j 4j Lao I j I Aj^^aj 1 -0>- ^a j 11 o A^i joj ^ f*""**"1 j ^ ^ 

4.ILAW« ^a ^JJAJJ C5C>-^S^ '(^sd^dJ-1 c5^ J-1 t^d 4j j AA^ ^o 

^nP^.'O—LA JjaJJ_>J , il ^ ^L>5_)l AJ^Vij JS ^OJ—^ jo^* ^ AI^ I j j LS" 

ji Ad—'lj^^^-a iflAJj -jArj-^1 ^O j^A^-L^ (_$ljJ ^^>-j-a ilj^ jl 45 AAi__>= 

jL ^l^-j JU^ A^P LJ^aj 45 ^JOLSaa .^UjUiO ^^55^ ^5 3 JJ>- ^o 

(SJ^ ^y OjAj 45 AAI ijA-J4j JJL j^jl AO- ^ f^J> ^1 4J 

o^-1 ^ (J^od'^-d -A—"1 jl5jJ_Jl OA^i (JJIjr-—i) '((^L—p- 

j—; A—*lj^J jyjb ^AJj $y>-yA <-55 ijj—J LJ ^» j-oi 45 A  

o^y*" (j-^U^i ^AJAJ ^jjl ^^Otj — A5>L 1. 1.4>m-wPI^4 A . .. 1 ^\ ^y^J | 3 

a j j^r0' .i^-^Ojj^p LajI JjLaa j (.^5Ui ^La J^53ja j ^1 ^La J ^53^ 

1. Life Force 



JbU ^jlX ^vj j Vrj3 tibrt ^ cr^ ^ 

ij^ c—1 J' M r^ CP^ 'C^1 ^ Vr.r ^ <*iji-Pl 

j5"^_a La)) a.S' jl wijJLa) C—1 jj jjjL^I LjL^I y. 

jJL? ijlJ^e jj .(((JjlsJ-L <L>- jl <—>^jli 

.JJloijj C lfc(^-u(jLo (jjl <5" O-^' oiL jLL jLaj 

^jL-j j Ujl .1 jLjj ^LLt—«-*jj 

jjiijl| y> .ijl-L jlL ^jj ^ ttjl J-1 'LJIjIj-J- 

jLS" *J 1j ^ j' 

Ijl>- jlS" jj-J -U—'y jjiLu sb^ j^xLU lj ^A^jiLwa 

j^jLJ <l~J>jl aj tjL^i)} lOLS" j-1 j -!'> 

LLvjl ^jj ^ jcju—o j jU ^1 j-j L^j ^j 1 1 i (_$^LS" icJ 1 |.^j 1JLJ 

Jj _ -i -i'^ L ^vj ^'(j-iS'l oLr ^ ^ 

L*-^o ijL i .'»j1 .juj—jjL" L*-41 *>-■•■-z3 ^ ' Lwi Oj-^ 

JU^ ji LnJu iJjjL c*jIj 1j rjj ^jR"J La jl aS i— 

t^j—^jjLi j^a-XALLa LJ .AJJIAJ j^jVyi j^p\J>- 

j j-*-# LSLALSJ^H 

jl J1 yy^ Jj ^-4s, j1^1 oi1 tC—^ ¥*j* 

(ytslj Oj^1 j t^jU^ iJA-r^r t>\y>~ £jj .C---1 ^-1 £jj c^-AU xSJO 

._._' 1 i_ i.".K i JU^a ji La aS" I (^ILX—^a -X^ L jLMi li 

^jLji jL—j^ ji n—Jj-j- j-L^sf ji 6J^j ^ '■0-:i^ j' 

L ijjijL jl JJ ^Xj j JLb^a (jjUwa ^1 lj ^jj a5 Jxi^a 

t-Xaxi^o lj 2j^>- Ow 1 ^jSLa—>o jL)I .A_ijlj_J jjl—) lj Oj—a jl L^—J 

^1 ^ULpil Ujl ^sU-A t-XXil-Xj o_lx X)jj) j-L^a L c^-aji^-XXj 

J.i jUiS" lj iy>- jljl. <5 Ix^a jljj ^jjl AxJl .Xjl-X) Jj^S lj j^b' 

j al|^—9 C—a-^j Aj ^a-'ji ^^LjoJjl OiLp .X^b^a j^y£ <S_y—0 

Xl 4j i JbUaM ^AXa (^U jL*-a L CU—< I j^a-^ <-^-i J ^ y* 

1. Sir John Eccles 



Y V *■ ■ 

. bA^A^j w\_J L. , ^wfe 3^3 L 33h 

JJ^-i DW (_y,jj-^5 ^ b ft-i^l 3W ^ 

Li JJ1jj^« — jv^ jLxij AS" jVfAi aS JJjS^a 

.-j—^ oiti Likijl AJ AJU^OIJ J (LaJ j) ^j,' 
f 

.wL^j^^i L*_3Ij C-wJi<li^j Lj^ ^jjl jjn y£\ ^j-{ 

3I ^4 jlxij JS" a^ jjL. jij:^ 

Jj bsJL-a ^ La j JJ^Jj L_i ^Jl^—?- j j^jh I t^_j i j i ^ j L   j La (J ^ A-^-j^" 1 

(_$jjLjLj ^a^sSjSj^j i—Sjjjx^> ^IaIa*-^- Oj ja^s La jl v^j j^lo-U?^; 

j waaA L>-Lj^ j/® '"^>^^t_j-a 4"?^^aw) 'r■ ■ -> 1 

(((.^5^ ajliaj 1j jLp- 

A—1 ^ C-^v 1 J^X-il g'Lwj J_?- ^jj I L; «\d^A53jj jj)) ^j-^r 

^l_j a—j (_£y~>r 3' 0'y^'' ^3^ l5J^*—1 ^ L)1 C-wA-g»o ,(JJ^ A^ 

AjI^j ^0 0 A*>tAj 0 LxI-aj i l5Lj aS" Lo*-a J-' ^j-j Ao ij ((IJ"-**-1 ^JJ^ 

coli iLa jl JjLjLo ^Ia^aiS' j jl jLjj L 

jl—1 t_5Lj jl ^LAj AjL Aol^j (kIAaj^ ^Laa JL*j ^j)^• •' ^ ^ALSLi^Ji 

b^TA5" c5'>^' S1- A41 A^J ^A^ 0JA^ 

CA-3^*-® '-SjA jjiaAa AJ (Jll# •--l^nb bb 3)1 l$ jbib^'A jl 

a—) , ji-^—11 A_i b £• (_$ La J b-^ b L^A ^ La ^tAS" j I ^ j L^^j AA ^ I ^ j j/ jJ*-0 

^LAjJjJnJj—a J La (J i ji b ./gP (JjJu- ^A jLjj tajjLf- 

jb a-® jl (^oAljU 

1—"j j-1 A laa t i-Xj j Ll>t_Ai ^p- S AJo U j L L LPSS j i La j j> jjJ 1 

i_$o jl ^jl ^A .AJlAAsb" jlb i^b'r^ C^LA^JI b2""*1 J"1 aJSULI jjjl . Jjli i^p-J 

(jALL. ja jlj jj ja jAjj j ^lA- .JjlA 4^j>- ^oAp .\ 

.j> (t^JjLj ^ j j j) 

2. reductionist approach 



iLyi jl aSI 4^-J s * ^Lfb a5^I ^loJuUi'y J - J- J J ■: O J <3 ^ J * C^J*D ll w^O'w^CL^J . ^ll 

J w ^oJx- , J U ^ a yj w ww—.' ^ " s, ri 1 ^ OiJ^wj ^ JL*_o Ij i,i ^ a Ji J J ^ 'w 7 v -.- o- y 7 W 7 -V, 7 v 

^1^5 wi!1 U . jlfU J >L>" — 

—^.L-^-wO a ■-'—1 i3w' ^ i^1 wO 1 "J C ^ "-"k—1 w ^ ^  o —V,i3o ^ w L«? W^_v- _O \ LAAA—1 a \ ii ■w^.1' w' ■- j • j o? / o v-^ y •■ O1 > >> ^ k_ y > * y* 

^4^*^ 3 n »'A-» Jc> v—>Lw^ ' ^ ' J 3 —* vJ ^ ^ a-^ i—o w ^a-Lc. * \LoJlt a /ilSL^o vJ ' J a i w - , .... w 7 / ■ 7 y o 7 Vv \ > o 7 w y-.-^ >7 

' j ' J' ^ a j a pt-lc Vo j -S'b -j L «. v-SL> S J C5-' 7 7 7 .7 J ^ ' j J o- - O- • - - > k ? i v? L ay ^ *y L^ 4 i^XJ %J % ^ >. --«>? ^ ^1 
C- • y w y •. ■ 

'.' J iSLi-vC a "" a i J; aJ> a yj 1—J ' a ^ ^ , AJ —^ > >i Ju Ju> ' J ^\J ^La. ^ j 7v y - ,y w7 y 7y O' > " y %' - a > > vJ U 7 kw y 7 k»> 7 y • 

. J ki? ju <S*I [iLSyki kjt-a - ^jLS" ^yvj A\j> .. yj 4J L JJ ^J 

3 S Te kLaj ! 1 Li *,1 Lt ■, J . r' w ■,lii^L3 45'L _JIa iw u klSU 4 Vkk-k™jl^" 7 7 y Oi* 7 7 k^ k_- y k—' > . ^ y •' 7 k^ y v •■ 7 k^ •■ y 

,' u-3 _a i j ^ , a^a i—a' a 3 aa , c'ab a?" iJjttCyjl Ju J JyL9- a i aj Lb '.! 4j 'i^'o ^CajL 7 j y y • 7 y y ■■ Ly •• y k«y y r O? v y k—^ < Ly 

.c~J 

a v - a a y? -?. a ^ yu* L^5 aj j? . ,N—. a. * ^ - - .■ j 2 j L^ta j ~~~ 

rtkbc _!? Jsaiap- a J-Jw C W (f T-b _'a-> >U 45" *-oL> Caw! jL-T aSL S Ju k iLbTip 1 O >■ y w jji^_ j ^ - J 

a Lb Caj wj ...Caw!    aa_' jaLa » ilabjta jjj! y L-o ilSLkwJi a-o j-i 'j 1 jIa3£-' 

i( . Jb1 j Ay' iCw' .j a -"tj > tlbS", cLb-bLob' j■■ j* j a_"> * 

45" kC )! _) LaLb kj (C- WO -J a—>) —o—bCk 1 ', >,a,.„i">C-J a '^kiSL C3 wSL kb" Wkk^kkkj'ki! LJ?-- -- -w ., -- 7". k3 " --7 k^ y w " J" •• y w *• 7^ 

6 v) lj> *i I JoL> 4j a ^ yS* C ,LSLakjb t IN A J abb a-a ,Ll>La AiCUS' jii 4,1-^ ! a ■, C-l '*^-> L -7 7 w 7 kj? > y 7 7 W7^ 7 ^ y - - • 

(. itillca IIJwa Ckbl-j ,>? 4j ra _wk^A>b . Ju>i ,a! Caw^ 4j ikb"C-Ca .ab^j !< ^ ^^Y Laj 1 • w 7 ■ y k^1 ■* 7 v ■ y j j • J ^ ■ y 

' vaJ>' a " v-k-CkAkj ' Cj wJ ! I ' ka a lb J lb5- 4j . a-> yO j! Jl« . Jk-a ' LL ■ iLCaISo! C-klilw ■ vay->t-,: 
y ■■ y kw-k ' '• y • k^" 7 y J J •: - J J > J Ly k_ k_- CJ? W 

Cl I if C Itself \c;- ^jC L^ S->-y Lyw" ^ . C 1 ^-O ^Jkk. J 4aXmO 1 1 1 '" S^-L-A^ ^ \ bp—_*—AA1 ' 4 y-V-AA.' I t T w- ^ v—^\_-_ n _5^' A ^ ' A -• • ■> y k^y y ■■ 

^ —a ^ v? > ^ - y • y C-- . jC ' %«J % IWAJ W waa1 1 wwO H w- y - » - y y y ,js S kbj; -C-—-' "Molecules and Men" 

Cv! I i a-k-kkAkkj' , ^ ji L. A>- L4> ^ JyJ — Law ' ^ k <—«—a' 4b—i' ^ ^., Lb _■' kAj^—i jts Lb >—yb Lbw 

Lj LlJIS" ^V^>V j?! (S;ilk) 

• 1 i ♦»« 
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