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-1 & anft a7 e & SR e 0 § § OF 19K
e B ) oz @w otfas geaia o anfid Y & 3, @it 999 daw
FTIR-FA DT T | AT A AR (36 Gl o gl T
IH! Toal AR Rerar #1 a1 A ap@qd e 3 A A R )

T ATEE ¥ 95 @ & g off oR=d 39 § s st
¥ g off| 7g A sz A€ o, 9l B wo ant ¥ At
WY G AI-Sa1 & & adt g % saeEsy oF anfy &)

avra & AfE w1 % gafeE ¥ wgedl 1 &R 9 S far R
I 3 AWM AR F A FARET ST} S @ | 6d: HA-
draguenail 91, N aalis U@ 4, gEwa F1 75 & DS ER
e @911 toce F 92 ¥ & OF-F-AE G g1AaIe A2 NIRRT i
FEET ¥ TR GART & IJ | I giaa 34 9= F G Y a0
A gt A & FF F FA @R GG 9F T IS €

3 a7Ea T awafidar f qdvs 5 off; AN, A% F H
IR § &7 0% @ q WA F a9 sfaw F a@is ge
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&, FifE seftadt gaed) F g R Sl A, R
SW R os oy @ W ¥, {Fandia s7a1 F aRas § 9z
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T § AN T8 G I 92 F f aReR TR A | I A o
q, AfkT G A 39 | am & RO | g9 s@waar & - A,
HTETIR ¥ SR MG F O M SR AT aw=al ¥
iy fivare ) gad ok e afaw % o8 geEw e
T )| Rya § @ 79 Reaq @ @ A1) 53F A9 0T @A
3T ATANT THF-GHP [T o711 o1 | o &@mg @ Raw %
TRASHRI 1 9 W W ¥, S Hl@rR § qreafs {yae § v
o, T AW TN AGIEF o WA g § @l & F &
X I w9 T F e ardier #, R ol At @
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FIM T @ 19, S F F/ W 9 g% @RS gk agdi @
WE FAEATT AT F | T 94 SRAar SR BAaEl a9
& I Fd | wviadt T et o o adt amRd | eamm &
SARTAT & TG FRAMG1 1 30 G F qURF €@ ememad
) FIa1, T AN fgral # A R &K IR | R
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219%AF 21 ST & auen 1 g @1 F qd g9 v
el F1 GmE o | 20 AT & 78 QIS § S a0 FAidl #
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aft 1 F FASIEN Al iR ¥ F AT F @3 5AF 9 W
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AfF—ramtF T F & § o) oo ¥ aifw Shigg s
F AT T T, FEF GOEET SO ARG 5 T
SqTeTRAHAT G ST H1 T gHT IR 28% &14 § Ia¥ galana
A AT rAq FTgEQT £ Wi o A

39 At 3 fRmareli & 791 w959 Fz@ar @—A & sEE
g MR, A0E fER, a sonfes faR | = H A% ¥ 9
9 W ARWIA F 8%l ) F =R 38%F g & aam & &3
¥, 9N TR wgw A ey A RA R ) Tan e F R
Hgsa #7sa gt |

FafTe af% g0 T ) O 19 1 AR T aur sha &1 FRo A
ard &, d1 g AR & 29 2 a1 awiEs SR e enen
®¢ | g0 U7 § g a2 wkan @ @ gw T feE § awElaa
FF 99N 37 I FR e % o Wi, S B 8, 7w, Tmgte
T | 93 e Qa1 TRY & qQF alts F1 o UF FaA §, 19
T A IY I R B g AuAr #3971 QU AR A1 A I 9A1 T OF
5T ¥ O FF1 B, G H Feal gl N o Aaw Ag B ) 69
%, WG F1 WG Fad BOF geg 48 B, R 99 g™ @ ad
AOVEAT 9T 28 U % forg S A€ Far Y a3 o9 & umedl %
&R IR

3% ol &) e A et g8i ¥ gdam Sofm W ¥
el F gwa R 2
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(%) Fqiic & Grvy § 914 gIO0IT |

(@) gt 1}77-9%9+41 yRun ¥ |rderar |
() ‘wror’ st Hrewar

(q) ﬁ'ﬁ%?"l’)%l@ 1y

ARE-TF % SFaae & qEl €| gum ARl eIy A R
N TdH AR 1 diar-aEr qW | Qe g @ &
R 2g 7% T | S zEH am 391 @9 & ¥ wayd @ dnewd
£ 8% Reda g an fara AeE o fE } ) w Aee
ARAFTFMATaNFAT ¢ N A REF EHFAF &9 & &
AT A R | TE AW A I F I g AWT-ARTE g
HTT TF FoTT WA F PAEm FA B oemEyEEa AW @R
af% 3 Re o A @ O Ay & Aag @ oSad eqe
3@ I fagar 3| 38 99K A% e g A & IR oA
favifa #A & gams Am | AT, g 98 SR aR A 9T
R f% fava & ag fream aprar (4w aitass 1 39a B, S @
& ARISE F &A1, T4 T § G50 N & g e-aegat
* A1 T 37 qiEF 9fEm T g Wt B, N AR saw W
I AT 31 RferF =M9R 2 |

AN T F 0 g TEF @R N enavERd 4o FA
HET: TR T =R & qRiva wd @)
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TR S T SR g et FMfEEl grT At B | g 8i
R T A FA F qAA ¥, 9% 210 g0 A, @, uAaq,
A OO AR Gl A @A § | T HOIR-UREE (the
inverted image) S % ®TM9R (the retina) WIAAT L | a2 92 EES|
ayfas aen | gyRandt agedi § 3 a1 &; € UF (cones-rods)
F&d ¥ | T a-gel 1 ufafen A9 #1 Gmg-fgwedi (optical
nerves) FRI ARA% % Fx FAT & wgadt 81 3z sfafen &
AR ¢ 3@’ W AR }; TAlAY A el Ad, afw wRaw
& @ar g

g3q tar & 7€ 21 % ywa £ (visual impression) quia:
WI-Sq A1 qIFA & | ST F fqw, Iy QW gEt awi
artedr iy 1 q@d &; € “ani-sig’ (colour blind) #zd ¥
I EH ¢ OIS F  AAA 7 WA’ @2 E a1, 91T ¥, 2w
qftass & [ART 97 & & a® a7 ¥ | afaFEw @i g o
A& W G @A WA § | UEA-AT (normality) Foawed W
7d} AgHa A WE R

Tga ¥ Zfg-9 (optical illusion) WF S ¥ | 3 ol | gag
et &1 1 g3-dt aefta g, ong-fna X@eit ¥ 3% anRaT
Tt o SR Rt g3t wedta 2, 86T W1 % SERT ' HTer
SR A a1tear a1 Sfta A, TemE | wwAdR W @37 fyTea
gt 2ft | v A 3nat e AW J@A & vF FA gEGC Ky I
¥ | srEm-zieza i afalen o @41 ¥ oF anim agdt At goa Gy
afs ¥ GRY & 3T ofEm Q@ 8, W EfT T SR awy
1 an T F 7t o wan) e afwat F =z fgaa a
& & €t gt | &R W, = gm Swh ga § f AR ek wa
#, 1941 YHeq @1 W, gq a1 3@ aaRd ¥ 5 e R S A
AR Wam o ¥, St 78 A1@ @ aE AWd
& gt M@ } 1 o5 zm A o 9 B 0 ©d oo Al
% g1 Mg WafaEi (perception) 79a1 TG #1 39 FEG A
A% JIFER € A1 g | Td TRiEA g1 ARass H oSaw
ST 1 GO 3 & ¢ @ % F A A sl
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qedt & %, Fhif% e 3@ Afd N & aralE@m A agER
aF ¥3d % | arag #, 3z & gwfas wa €, (@ aRes iz
g & aft S F R W Al #@r ®) e @ A
FH F21 & ZAR ARaw § Iaw fAyaw @ fe—afafis—ad
A aur afas W@ T war &1 @89 #, g sfaf sum
ey aTe B, IO erual WA A | o1 @ g AW S F a0
F{ a9 29 91d H A & |

O gAY f=E 1 afds afen &1 s #11 @ gl 9
3T A @ A gH Al & (AR A ‘8’ A Qd
%\ ey @37 A8t Dar) g7 2 MG F GIAT A NW) T4T Q@
a7 % AraT-fF= i aiFn g eyama [dem (sensorial obser
vation) W 2l 3@ FAFF IfE (commonsense) T AANRA et
21 78 g i o fage adt S agar) @ F e &
Al 28 9ol A GHde EAW @) € SN &) &9 @Rl A anET
i &d § ) i Q1 Yot et F S 9 o ;W A9 F FW
0 T ¥, AR TR W g w99 W OEH e @mEd
(the motion in straight line) 77T &4 & S faeger word &1 &
gedt 4t syt g Q@ Al & o @ | 93 F = o gu
# 0y w & 7, afeF @y Svza N Fegas Aaagg 97§
3R T} AR 0 ong I Wie) @ e oRnmeEwy 39
#} Mt A AT A 3o ) q¥en Aef e 7 afy Fwar-av
acfta Qe &, aeas U, B afteadt age 4 o affq w1 B
gt 7y &t A 21 A g 2 SR } R ISR s A 4R
faeza @it B, W @HaOE G 9del WA W ag 9 Fw i
et IA-A Ve @t ® | THG 1 ZEST A9FA IE H 2@ Fwar
2, W UFE Qe § a7 REea frand a1 ® 1 90 (matter) &
IYfan TFaal & SI9aR a1 931 @Y QENaN & 9 3§, W@
TF 788 ¥ AT G g WA Ay y gn @ ¥

TafT af B 09 #1 ore, Sad ARad SR % A 3
a Py & 39% aweg ¥ o W arfds se ¥ awa &) fu F
UMT 7 T@a anl A WA’ sy (T’ FTES d )
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T4 fonaE f e oF 9 § AR g @ STt 3w
T ¥ ST F Al & FA TG 2, | I —FqIE AR
(syllogism) |

9k TER B T AR O F@ F e gar q@ AR,
TAR a7 a1diq ARasF F argell & sifaiaa @k Ig =4 B,
A g7 At WARE STyRAl F @ § gl gqd @Al adl
A7 F Ay SAE @gar & & 7 Y@ MiEe )

q1AT-Ram Tzt % DNREE oo W/ R § | &R g azedl
I faant g SIgd & @9lq SaF WER JTAE U AEEAE
gl f QA #d ¥, | AR w9 § gdi@ @3 At 3
gz ) gAR AT § & wdt ¥, Al ¥ 03% | e FRw
AT 3 | ATEIF FRO S I FROT F Gl F gH T S O |

T ERA CFRO’ % A 9ANT Fear B A3 geg ot 3A wedd
& ¥ oF B, Frg a5 angalt amvks & g a) &A1 &, fRe oft
F% U7 937 § WA ) SR gH @19IFT iy §-FEd gH aad @-
ARt A @A A sRe Mgl =l #1 99 & %
€9 ‘ot 99 H @EEw @ fraa giFd ¥ oq9m @1 SAS
9241 % CF A1 AGF 0 R@E o5 ¥ | agm S & @
& 7 Nt g F}oFM A W e ggAl A S, A
R F gu i Safedi, e @zw gamr i, 9 CF’ awg
T Faa & AT A AL AR gF f A7 F 9w T qE]
gaezdl qF -l ot Tt SRR, gy f Ay #owE
¥ 790 @ off & g f AR AN F o I F IR a= &
£ TRz 931 Q) awar a1, S B 9w 1 GRO-ER | 29 SHg-
it A quetam 2= % g et ff e A 8 f{w @ aF@
oT; AT R 38 fega & F % 597 90 269 S A7 3o i
# gl o S aFar A1 | R TR E R ¥ fenz @
FW ¥o g IF YA METI@ AWE AFT # gohl @A
ol | & a% FgF B A F @I B, G qwT RN gFEE W@
S 20T qaar duf, AR e R 5 95T @mg 7 e
SEY-F 185 # BeRrz F0 § G ggE a9 § e g
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A 37 ft 78 7z a3 @ 7@ GFE ¥ [T 97 TEE aAEaE
A9, A FiEd (NAR Sra awg & N f, @ Fea-
@, A 97 FaEAEn TRl A1 3a% aar-far A 9% -
WETE AT & [l ZaE & s afw, e 59s @ T
® 3R H 9 fen R—fea-fE siw § swardt ®1 ek
IaF 97 IR ST 9 Oy 41 < Azd Ty F 7w
# NTIT G Garg a1 F@dr g1

T OFR 39 SIAIE & 97 FUA QI S ) e 9gad T
AR [ gren NRF S0 61 7 TR O U5 aiE S
39 S B | S| gA @ g € 0 gH A mAEaEE eui-—
TEfR—a ft @ |, MaE Fr A, S1eg Q) A H@ AEm
g1 | T8 g CHRO A AT WA g0 7 AAF S0 ¥ HEAHR
AR S | A W GZA—ZH I A1 wiwg ¥ FHiE SE@E
B 7 a Mar g, 4 Qg @9l 9 FERE fEm, q SR
2 @R 1 a7 fadag @zdm & A Rew B fam @ S@
21 ‘qrm 17 (causality) #I ZH WIAE TRAT ¥ T A9
T, S T @Al 9gaT § | TR 9IA, &1 ©d EeEN, e
17 F ZA AZAT FF GAE A ERAT 8| SAENGG AW R A
FAA FA-H F AN AN TG AL ITA—AN A7 FaAH
TN G a8 7, ad o fash Az @ eaw (R oEm
‘o’ i1 " X aF |

78 9FR A antd @yg & GAm faa g & sm, ar A

31 AW AMAT DAl B, 940 9% 9299, TN # q99
QAT AEY3F 31 9A1 8 | @b @F A3 #o W arad Al
FN-AfEcedl #1 ARG 7, SEH 989 FR0 @55 /e §3d &
@ 337 & | <4 A A QIFE W AR RS @ §, a7 @
3z 2] ft a9z & [T 1 A g e afy A1 e walw
o7z R A AR o, S ANE Flaral @ Tk dr €, @
TH 931 4©1 H T F! a9 aF G0 9 9Fd, 99 aF A @A F
¥ ¥ TR OF 97 § 9Ag T ) TEias O Aiagad Cqa’
¥ 729 YA (chance) W &1 R#d ¥ | g@ I@n & 3z @l
R W



sddasE @ AE, Ay ag ol atdd ® ¥ gt @, S
o7 a% @il # T § a9 =q o | € aw o g & @d
A1 ¥

Mg gdi # g9 M-S0 AR WAT-ARAE F GER gy
# @nen W =R FA1 | ¥ &1 g0 T8 €927 F FR gF aAfE
=l #1 @geq ft %z @6 §) gw g § o g3 @ & aR-
I @1 {4l ) g9 G o gz @ &, S gagaEf § oam
At 2, AN fo@ g9 @ERTE: ghen 90 @Fd §—aF 0 &
nTARIEE aet o e REdt ¥, St sidfaE frar ¥ ARwd F
fire sdAmras zar &1 IgA FA| WiaF 8, #ih a5 qkasd F
Feaatt g0 3o At ® | W ) A sty # R OF 5y
F STEPRF §9 37 ael [FA- RYTQ WU A HE B A9
& fow #1% @aa agh | SER qUeREd # Uy @) @dT & A
TFS I @ Y AW @A LYY, qAr, ARHF AEGTF
gt 31 (o0l § R 1 a1 @Al gAR @ v g | A
oM ¥ Aza 1 I @ T8 a7 E, N end &y,
e @ A9 AT B ot @At § S vaid &4 €, 9I% 9g
H19 I 1Tt T &1 &Y apaaT g i, W I F1 1 g9 &
far ¥ | g UFR F AW I99 o9 g F @ F g sy
T arEal F 9UA G S T W T € aft #l Iw
Al § o gt o S aen & ol o @% A frdw &
Q| @Y AT 99 § A1 gf adf ol | 8% Wg & eFa gy
‘A | i §391837 B

afy za%1 3% fag Wy 9 @ W a7 aya g e ¥ fa o <
AR’ % g W R0 P W TA AT R SR ¥ o e
gega: #fama fagdl 1 &R am aEia #@q@ 9 € S 3y
ST F falan & o\ gL ¥

I3 wAafas wa A THfEe 9 ¥, i g7 e wzanit @
ayra #ia @ 31 @ €, 991 @ A @ §) @ arma o
1 ef & A1 &% ¢, W avm alt 41 el § o §1 ag A Faw
{fzasea wAt ¥ AR & & adl, afew anw Awa-Moan ¥ awey
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¥ gmm i ¥ @R ¥ fdam gAR araEm v B y-agen
(system of reference) % @4 Z1d ¥ | f2 g waed £ @dmar &
FHIU AT 194 95 (scale of observation) & 21 T¥ &R +ft
Y I T SITAFAT € |

a1 #fST, 2R 09 2 0ER F g0 E—a% (sn2) @R @
(A0 faar fma) | A1 1 Pane F, afx a2 € aEn st g
ar fasm 4T @ g, R Al fea F g0 foafes qen ggoar
o ayUeEa 2ifug wEad faw 2| R Rizm 7 § a1 Hdem
1 gt fafg & (R ganed® 41 ngT B) 3z Wam w27y @
#1 e 3 | a1 Faaa1 FfST & oF Tar d, & auE ar
FW ¥ gU-EN F R F B, I/F 97 720 ¥ | 6% e A ag
0 T O I 8hZ AAER Gad FgFI F @mE fanl 3@
Frzn A PEga-aEr (Faan i) § 90 @ E g0 6 N
aiféaeT agf |

a8 =g fed < gud g g F a) # o 7 srasd 3
SR @AIgH N & S Afgza A A A ooden #% Ar gy
Fd @67 77 G uST | IUE A § I INAF 9%y
M AT TN § @2 &N U g% gE—8 A &l
SR T— T & SPET | 9 H# 32 g Al el amMmm
¢ frgaa e sy fadean fafg § & ai9-1 syitaq war ¥ |

ga% A1 § 37 #3411 a1 § PR Aas ¥ glodm ¥ @1 <Ed
Ao ¢ fga e’ @ 9z @ RAEM w®@ R wa s W
o7t fEgA-eraen § 9Radd 43 ¥, a9-a9 T A 2z H®
famm #d €

S e ST F21 91 5H 2, TR REA-Agen § 39 sue € uR
fatae A T & wfia &t R, e @xmEgd A ¢ fAEga-amen?
§ qd a7 g 2w e T oot ¥ @ @ e
TR’ | g @1 A0 F9T F /A O g1 3uRan) C figa-
eI9RA1° W W 94 YA €1 g9l di| uiy 50 41 afv @
gud aid €1 3 87 wad fagd &0 f1 ol i § G alweaied
%1 ot 3T FATA-TIRA TR
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T AfF 891 To-TEe iR dzaad e S
|qreq I3 M (Prof. Charles Fugenne Guye) § @y fa1 41l
Al 3 /%R H T | I A QA A49F avdi 41 e an
ardi TIEAF el F g7 FX9 F AZAF | 79 gEE H gH S
q qmd A FREE B 68 319 | T8 FMEga-emd fi arga
F1 ITA FL7 |

AATT—R

(&) Fsri=s (a7

(@) fAz17 F1 IT3T 1

(1) Az & a7

(&) g=IT fasgra § JFfqdawar (Discontinuity)
ug sygrgadraar (Irreversibility) |

(&) 1Fs&qr )

(¥) "rmgFa FarsT i

() FgraF (49461 &1 r91 1

(s1) arigFarg)

qrEg-Afkaws F FWw 39F Laae T gRA § qzd @ @3a
% fear o B )

219 gH ARa% TR WA (49T A1 @R SR WiE senell @l
@a #1 Ffg 1 ofva # g% € | 9z enagaw ot @, % ew
A9 9%, JAEE AR ama €1 9gfa w, 97 oat w9 ¥ W
AqaiRa &40, & A A1 shad 1 emen a9 F fag fed Ymaw
SR TRE F afeaa @1 8997 #7q g

a9 % afea § A & 2, 99 gq@ aifel § Faa e
qFfq 1 fAden #3d, g #R qur {FEdl AR azael §oaweg
enfid #Ad gud ¥ | @ & 9z @d Wt 9 A e & G
2 aff e Az iR A | & ha-and & @ 9 A fadl @
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Al @ 9T F WY W, 3E% Al § I®E &g @ oadw A
sfadl W S I [ 34 T, T GHYT 9T aFAl €, 4 qum
fivs & GEE # SEIT @erd ) e Ay 2 sar g
gH 37 999 B AR foan AR skas ) FEgTemen F
Fm faga off 2 g €

9 gn el safia g ¥ wua § o il ey oam @
- eqedl, @Ated g an AfeT haT F e 91 adr B,
dQer 3@ F ARE @, AW, el WA, @,
GRfE AN FATRF Al A a8 F ar SR 9T #1 s
®E § | TAF (@ e Freag Bl azgHdi, s el an
afas #wi W AR Fa €| oafy @ v A e dQag | oA
B7T[F SN, BATOT 2 |

TZE TE A A 4, FE adEba wdn A fGene,
St AT T A SR A8 F0—3Iq 9T @ 21 Fd € 0 AEE
fasaa S8 #1 § AR S9% fayad faga W) zrafa €1 warew
I A1 A B - e SR S eam 3 g ¥
SIW g FAAT 341 9857 484 €, A1 gH ATh anmedi @1 S
afrz | enfia a2 2 eik TA% fag g (e d A
aferndl 1 gradha & a9y avdt g kAl feeag @1 o#A-
N 41 Ard 9@ | AR TOF AT g duifas avdi 1 & A,
afet gafE f=eaa 1 W aqd ST Ay F2Ear g9 e g
&rend ®1 A8 a7 )

9T &1 35ya, 991 fE o gned €, Camear adt 7 At
AT a0 8 | BEA Azl aee A sl @ g §
qUIT FRAT § AN I, I GEET A g sear B, B em
AT B F29 €| T8 SR AN &N At qzAed F gea §
wfgeAel #Rar § | 93 % @0, S by § a9 f
afgy & srera 7, A% qwest 23 o A fealy @1 kel
QU AR WA § A fafy #1909 wg &9 § @gEan fad
¥ Aga-feafqzgs (Planctarium) 919 F «1g9d 479 #1 fnm
0 o R, S adEl 41 afy @ Gre 2T Fvar g1
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£ gFR qE-REE am @Ee-we 6ell ¥ 2w, 37 aR
ardey &7 @ 0] SN WAl % A A fFEEa aa ) s
Fevgeq fAia ammea fFa0i @ 4T3 FRT F @9 ) e
HCEARDIRCIE R

QAfFA g0 27 Ama wiias g Aha fowi 4, BE aad afg
J @i qu g fz ¥, <9 @i 0 W39 A F @A o foa
2, S @ig € gmdl 9ag F1 A1 § A d ¥ 99 6 g #E
% ¥, 3 (990 guiC wfaa #1 gfaler 91 399 § <3 e ey
a1 WafE @) Taa 41 fafew faial @ oana e ¥ oAz @
g3 ¢ {4 ¥ aUR T Tafagal ¥ HE€9 § SR Tyad aat
F1 gaI} g0 @nfia fsni @ @y A 2, «fiq g9 79 coifna ad
& q&%d | §AR AR [ mafas agen Foafq gmd suen 4
Afveniza ¥, 1 gwed ARGl @ g0T &9 § W3 SG ) 9QT § A
I¥ T4 OFL @ GFd §i— )

S EH gARE &9 @ g A= fuil ¥ 97 Fwd 9za a0
frteam 433 ¥ fead 93 wifeala @ spmro—mesg a1 2, Q)
74 faqgm & g7 WA gzaen f1 ol 7 e w7 oag
dd ¥, s1aiq @ wf a1aF fexlm @ a1 o 9@ wmF oA F
SITAR g4 |

I F [T, GAF AL G g 413 o 29 9§94
T gl ot 1.7 fivan @ @ wug &fFE | az uF fiy=a g0 91
&, AT 9% 95T W 9 A W | %z g83s F A F1 A gzanan
21 OFF AL AA & 193 TA TEW 2341 § 1 9 499 77 s34
F 191 AT 6 @@l g1 Card AR’ &1 (g e § &
A &1 2917 AT 0091 709 FH @OaT QA g | AR 39fE fam
37 avii ot Arnfid WA § AN €t F 3wy 993 ¥ ¥ {7
"3 F a4 ¥, S @ & oF faaae F aad € a9 e
SN T FN F &7 F1 o 340 § 1 9 (999 79 A w00 g1
ftiea sadl nAdafs sgend &1 an3 wa ¥ TdifEs ¥
glaa) =7 § alfga € N a1 dmF At A dimg ¥
IAF 1G9 ZqT AFIA H QA TEEAT 3G 939 HE |
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gAfaT 97 Ty 9 S & 1% AmiaT @1’ 9y & Aifg ad &
Al v 1 A% ot Yanas @ w0 &9 § adt ) 7y Al
afAFENE ZAR w11wg § a3 & ama &7 ¥ afamfia @A § &R
AR EH aaa d ¥ and v ¥ af RW @R
amfE aa# 90 a | 99 % W AfE-vamfs =R
N sftaa @n wade s wzand ¥ oRerer @Eea ¥ ersma g
Ud, I aF §7 I9F 00 AT A1 Adt afesra agwid )

a3 sl an a1 Ty &t gnar 3| dwd fRoae @
723 771 ¥ 0 F afaF onagas amEy § o9 &) 699
1 ¢F AeNFz spqq1 Rpfen 09 % ama &1 9991 % a9 &
& 97T, A3 [AE A aef ¥ s w3 aia @
Bh ¥ Byg i e mr A1 @ € e ¥aw I3g @ ol
AT I I, A, Al T # afcafda ér it § 1 9ean
AN A AT T S AR WA A F @ d @ g, A
Afeqed d 42N @ma, @7, a9 LAl wdl #1 g9 A §)
f1g1 & 3 w7 37 g0 § Adl @A, afed R 3A-aegat SR
SEA F g AfE F @I AiEad H 399 A9 €1 A g
AT A gz Al AT F1 F a A W, afFa 92
it ofr &7 4 argfaat F A 3 @FA1| AW F AT A
g AT A Tfea 777 33 F i e dnd g @, A s
F gt @it ar gAka irzﬂ wan, dfEa #15 W IF T g7 %)
AR AR[ AN @A A W@l 998 g9 ga3 i) oF g1 &
sfeat 757 gar B, S T4 fagA-pafia aval & wEEd R, SAd
au-anag & 929 & afadai # afafda & @ ) a9
Fan g fam ¥

T o 9F T gEg H a1 | AW (A A ¥ @A
S vl 4 ARl @1 aedt RivA-eEen ¥ agEd g@g
AT ATPI ®TH gRaeE 974 T [ G g | 9ZA z8
gFR Tafda A1 €, A w3 it & S AR f{aa @
famin /1 €1 g9 %7 894 € B @9 A1 48, W S aHT Tz
§ &P 9ad H SANEAl (ATE) @R Si@fEs seaell @
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s § | 3z AGen 37 aFE FE w ¥g a9 & aragd g,
¥ 2 2399 F3F A @ fagreat % AraR W earfea wa )

TAfT T A 299 SR F2 FF 220§ @R F @ 25 I89%
A& FRU (objective cause) & A, ARF AHRE OR AT
STAIAT FT @3- W) GRVRAT 2T |

i 29 fRAFa # arl @4 are or-fadaar & vk | aa |
fagr apft @ e eg fram & faifsa 31 28 27 szEmam
Y 61| 17 T, 0F 791 @ SRAEd QAT aqd & @t
1 AV FA AEA ] | R0 F ane X A1 A #39 T g
a7 GUE GaTS F ames i, Cqar’ o s 2 | A e
AWIEF § F maT-aqa &1 g31fdad #39 a9 999 G e
g ¥ 4T zafaT 9z 31741 2199 HIAF afedl § gy Faar §
TH 9FF 9% T4 91T 9 1907 Al @A t qAg-aq1s F e a2y
ST a7 @lE F 81T § @0 091 &) [ HEa ama 1 el
TESI ST 21 SR AR ST gAEma % A § amiis
gAtfama % o feaRa =& G s asq )

g7 (9 T CHAT H @Y @ B | 97 SEaT @ 6 fayT @
aued F2AIE WER v afaq €, AR azAri #1 wihE wq R
& SEa 9 # 99 Fa1 € | AAUT 98 WA TR AW F qiey
H 8174 ITIA F1 39T FLA1 € | IaH W H HIA F AR H
g [y & qOEEar R gasfEea & @ ke, &R
T A F (MC g7 AN ®7 § 9 T OF R A3 8
¥ 9T Q1S I G QA T a1 3| wdefames § waEa
ag g @A % de a § s ugaar | o wwea 41 afas
FAFIC F A% & 9z o7 Wea F g9 H W4 1 f=aw Qa7
J g7 1FAT sFd § A9 F9 99 § | 2@ wawd % fao gz
Syl A AN El #1 AT FAT R, AN ZaF a1F 97 fam &9
& ‘gdaza’ AN A’ 1 gfen § 1 9gEar ) za (g ab
T F AL I@ AT WIAF BFg S @A e sEaT @
SIS

gz vy iz f < @A, #HifE e WA @ § (amsi
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N AR afas w altEr &1 9@) FAmE % g & SO
frga-mil & #13 gearg enfya adt o0 B wagsi F g @
spal % il & @y ad s S difean uE aig & ek
FAIGA vF sgael B, 29 A9 % @l ‘aifenn adwEs’
AT © IR S0 atT AR Fal § | S sl % awi §
qad F gt w1 AW A o ad fwar | faas wdza @y f
I A @z A, FiifE T SO F O A erhiT W q B
@i 9 @91 g F FAR Lk mafEeE o wEma ar s
qaral % i A wa B W o | ga wedl §, ow Rl
e § gadl [IgT-eEen § gay 19 @ A adfa azaed
1 ara 2, S arn @ a7 e SRy ¥ §79T g2dl Sl ¢

79 faldat | g3l Fla-fagaom &1 sgen @ 9z 3TEm
ga=1 A0 FaAIET €| 796 (399 & 12§ S fEenm 1ar
?, a7 % g@ gAen 3. 59 97 gaAa " g, salt & ®
E1aT AT AT 8| 97 GHen SeH A & «Ed 2 S B 3l
gz AEF 1 T 3199 Aeyia-#9 AR Azl § awed 41 Fer
F&1 B, Rl A7 9% @l ga anen as% A @z qarl

ST # AT, Aed A 1 oaq @ o W) @ g
gl fefga-engear SeaEn @1 Rum g 8 Higa-omen aga
T 2Nl 72t §; 98 TR (A & § | uFia H Efem [Ega-
g &t Al WAt | g8 a1 Faw oF € iyTd aniE 924l R,
ferf fadgra-aagen vaet 1 957 # dun T A ¥ gEm R
SaF AT g, (3O &% Ay F Agaw $7-3q0E a9
W E SN Az ) ere-ate gRSl | i o) #)

T g A ¥, AgfFad @9 1 3iaE T A a2
qrar s Jarft ¥ gmeaAm W AR ¥ 5wl § 3z A
wlt, fimt ot envi g Z8 TR A A 9gW B IH @ OER
@ S g g |

g ST, B Tl ¥ o o E ST ¥ a—ameE-d-
- —F 99 €, AT A9 Qi N zaEE & 9 A
W Al R E | @A f oA & e w13 I fea
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S-S W ARL A¢f A1A | gA WE H S F fFawi ¥ Al
fiy7 @1 ofta v, 961 % fa.\ T@szafayg F fadl & =
¥ g f1 2ZAT (290 [AITA-aIeaEl) Faa oE @
fran & maifya ot ¥, e far @ ad) wega-s f1owAd
ARF fama A snyfas qras % aga faaa FZoe § &
quifya gt € )

T8 HeATH Al @6 93T W 2 2% AfE F¥ar 94 £10) gn
A1 & FAT A WEd T, F @77 F frew w faga ¥ s ad
a3 |, 8991 3 sraAfaa fyrfaae F gaga 41 fataar
dfza i St B | 78 96 9 39 dfza fqiaenen & o 3aEn)
Y47 A1 AT F 1OV § 1 SHE Az, HIA F SOPR H |

i@ 9di @z 3@ & fGad #@1 awaEs 3gyt wEAanh
A1 % | 99 OF AR S gaeg enfya g smar 2, o
AT 1 GuraAr qdt g, a T8 WiEg & suaqna ofg &)
M ¥ ek fear sian 2, 9 gz f5 e 5 sier §)

= (99 & 392 @9 ST %A1 € 1% 29 38F g affia 92
aras afmn 1 well Wifs @avea ¥, @fFa 2z ot vd a8 mae
HEI: GRvRAT A1 ¢ S 32 W94 3Fa fagam @ Hag 4
WA € | OF FASe § F7 S99 G @nvkal 8 & &g fasel f
Izt 1 grwfa A1 wAAr B, @A ug Amiad Iea 7w e ¥
agAd A€t 31 a%a | Al 9 47 92 954 § % 228 59 24 F@h;
W AT FA F T@ar g, 43 9 9 ag s

fawa s199 (741 F1 engeaie a3 9ol &9 g6 4w £

NITHT GINIFAA: AE-fa9 F qqH FA 7 V1 S@1 8, ANG
ag a0H AT afer qat o [ & B B ow Riga-
VIR F IAR 3T (a9 F ggRal FRdT sewt qdf ©
anfud @t 81 29w sz #a)

93 @fk Sar & B Sig-dafdt &1 59 ofyat raa gy
AT A G F {H W o B w393 @A ¢ fatEa
AT ¥ 4, @iEl R FAEET qF FA G gopden F s
afdqa # A aat gt war—af e § gy afgdq ad
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QT T A 231 F e H g | A e, 7@ @ o afad
A QA1 H OF 39 F a3 A0 A1a gg-den g 7y dF
R, #911 FA AT IR afy 91, ar far g §7 97 2T 78 kaw
¥ [aRas 0 5 gz fioed @1 ogoam W s 8% o) e
F artrzet & garw W diz @% ) 7@ a9 A aad g wh @
gt § & sl g3 A wemifel & gedt gam @
FATH FAAT ¥ | Z @OV ST EFAT 2 B gAE dimad A den
g & fyr FTAT B | AR Faa zA & HarEr € & @9 us @
QI H 237 § 500 7 ifRT B 33 § Q) & D@ o e &
@ 21 A § al (A & Yar-werlt | Faar GEe sean Ste
37 AY 25 [ gRdl § w9 §, @ Amaed & o ew )
AR9T A AL, FFE F L @ ANA W Tz Q) A avwA @
@ At g2 33ft ) Al za qAg dar 99 Q@ €, & w9l @ o
qara =3 2 S |

frzammrad ag A, 9319 (Matter) ¥ @meni f1 @949 a3t R,
3PN 9717 WHAR AR P ¥ g a0 @ fama 3 8, Rk
A #37 &1 % A e el o | el @ A ¥, R awn
F50 § | WAl F @7 Frmag i a3 a9, zaea S Dem
1 AR AT R, S FpAAm ¥, w20y adh; wafn 3ad end
o 7, ¢ fizeg’ (Mass) qrar st@r & | 9201 & 731 F =7 A
@ W Fafy 9@ & 97 o, ofed T8 oF §T F gA &7 H
w4 ¥ e &m0 § adt @ S ogan, #HF gamsng ¥ A
g #t @ @y adt g |

II F1 479, AECT G40 A § 50 & N e AR ane
& fao sig-faa 41 &G &1 Pha aaFt €1 936 S "4
F faaq & m@q war g | T ®0 § oie-Gwa F @a @1 g
qoifa zzear &1 af2 e9 3730 % foe RE-uz % A § @A
F 79 & ST &%, A1 A 79 95 A TG A Ig A S
fag o 1z #1 gen W if | g ga3 @ gFEa ¥, AR
Fa@ ain & fs 31 afz 18 § gdawE A Q, @ g s
9z Al d ¥ CF 1 den «fs g
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IR F Q9 N B B oFR @AW @ fEg sdm
qifEaT 1 auAT-Se G961 F g | and et & | a0 H e
afghie S 2 T A g Alvw Raed § afafc w1 @
A FS € =M FAT A Al Sl § zFud T 58w F A W
T Al F A5 A@aRTdt F % # qd Fad € (T A
ai-fagra gdq €1 Gali F 9ued #1 TwE W ufq diE daat
(Impact) 3 €1 BRI 213, 74T T4 1 14 534 F 9 q T G
A 47| ZA (EA-Ten # e T4 sEud 3 € AR a1|d
# A3 ENT F & GF 8; A1 T @G wdl ) gt dan)

T S99 § & ufqan g9 w1 gfa GfFE "@adi &1 gen amd
TEf 2, BlEa 9 3% gara 4 @abEna g o an Ad € @
I Gl aE 709 g1 A S S aFar eq W W B anaem
TIATE % 2 W 3}° ATAM W O 99 Az amad d@
&g%ﬁ Eﬁ GE’J{I AT ?go,ooo,ooo,ooo,ooo’ooo,ooo ’aEﬁ %I
TH HPT H X201 ®T H foyar war & | 337 A Jal o @Aa
T FHET A F1 T FAA CF AZHA F A F K
21 B | 9 =iiad § % audw 9) gfq THE @ zedl dwai |
a2 zat asy 2t € 5 gAR A o Sman wes A @ oad
ardt &1 s awdt)

Ay gqItg 2 § % 32 g9 siw-fama N fafy &1 swaw g
F I QAL & MG F &1 § GAWRAI AE, A T IX 20 F
FHi faed 29, sidig 3 F 47 1% WA 9T AW B s
941 § & 7 gdtgvi 1 @ @ * fag fi@ @ @w qag
Eiec il kel

az 7E9T B, a1 T €A ¥ Rigia | sula sig-famm A
fafer #1 sayasar vg Azd &1 99 2@ & | IEF sfaRa W2
safeaear (Fluctuation) % Az=a &1 i sqaar § | 98 a4
339 F I W = g1 & areft 9 et sver gzaad i
2| wwEa: 3z Tod i) Odt § % 26 Ad an 99, 500 19
ffy=a adi & 4z €t Araqd A § | g9 oF o9 ddHTE
& anadl #1 FeTAT £, S OF DA AlAH GH 0F g F 9
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€ 9N 399 uF & ngw 1 A 9h g | S afew w1 oAw gwa
2, @ A1 981 § ZHI 9E A% OF € 2 gfEa A ® 1 em
AT T o gwa 39 A1 3qAl § 4 £1 den an Jgt e,
Fiith At & afwd § ¥ gak gad d W S ggar ) o
foafq @ 3t @ & g Q0 Bared @ gl A1 e aqe ad
& wgft; Fafy afy GiEz ga@r § @ 4| 2 @I ang
BN | eNFAA A7 AT SR QEHAH N, FIfF Sl A1 g
AAMNE B | 219 70 UH 394 1 Fouar a3, | et f1 den
FAE | o9 AT, FAa 7@ a0 ¥ A & oF o) & & gak
739 § TAY FW, A 95 999 H 28 qfq0d = FHq 8 Sem
AN A 77T § 78 qlqwd 219 95 IR0 | 7@ WER i1 594 %
dt A 9T F AT W TE AP F WA A F @ A
AARAAT HEAT ¥ |

79 OFR 9340 4T A ZAR ARl F OFRW T@Ar I
o off | 38 Figaomen § a9 F anEd & G s § ek
AR a5a & o § | g SR H, gad Fiyd-srEe
¥ [l &% 7% BT0a & | oaas A 59t § amjedl #1 e
w¥ft gar A€t A, @fEa afs @ sEmEar e| A afEda A
# XA R | FaAG g & S #A amw F fve aqd § sy
F1 G F GAF W@ FFA1 g | FEgA-omen § & giEa
frévas 91 2 § 2 fafvg wzaers Rafqar So= & ar @, fw
W 9Bl % T 9z oF @ ge ) za@T @40 AR AMEE
feptdl 1 AR § 2 SA% A9AE &1 SFA | SW H ITEW
qEeA B, #if TqG] & GRSH W g smpsdiaen A I
Tafy qgm & (e wdvg 2, afFa 02k ¥ e 22 e ) I3
st @ spsdi 1 den g adt ] gafig gd @ & Aam
S A€t AT | g0 }@ 5% € & 38 ke S gwfa F oA
§ g aifaa 211 B, A SRR f den A 9 R
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(F) qrigsaid

(@) €911 & (34! F1 39917

() FTGITF o0y

(9) ¥g@ G317 & g 31 ST &
A9 Tl F@T1|

AT Y dmiaF Fadi @ 37 aF FIT W F 2 g R
Z | 999 Q1 75 % 2F 73 GF of (% eAR anE IREE ﬁqtﬁ
AR F90 § 1 4 ep-aqam & qredn sfEEfa o § oA
W S g R oft f7 e fam o adt uga awd ) gl
T oo 1 us Gfm e @ 3 g o 8w E
"IV % efsdin ¥ gaq e & 33 W @saqr € 6 faam &
Iafa wfgfaaa § Q g 2)

ST H q7 R GFIR 370 A% 8, Fis #1% W @=waa
99 TAR @A7 9 T4 O vmmﬁ M F goEn 41 0F Sr-g
qF1 W A SR FEAT| 4Z ;arqm agensii @ ¥ 8, s A
f% &R afiar #t ga= a?tt uﬁa F dtq @weg onfyg & A
1 A § AR ara € A5 0 e av i sigay A o e i E )

T g T F IW AN AW 3E A A e goE R
SAAYAE 7 aFA ¥, A siga: ¥ whe oW ¥ &
UISE IFT AFT ) GRE G | g0 oY1 A ¥ (% uE zEF
HE<T ) "R |

iﬂmmw:%ﬁmmawm H % W A ¥ Rie &
A A1 Qe § g ey 1w g g 2, 9 ol
A AR F ST F60 | wmfEAr B anaramat 39 At
# €3 &1 8, S G % Frowii A AT F G0 ¥ o A B
T: A% AIYTE A1 fF q12F 19 fa=ndi ¥, I9AF Braa ¥ e T,
ey 1 oy @ S8y Iaw mq{a ¥ U3 §yq aneei a
LinE R of
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gar e ogeEha o 3 @ ARm B 9 9t mar-aias
€1 399 8, Tafaq o7 o wifas ggada | @4 g9 3 @
W@ & 79 a9l wmAfezal g mad o s99 aF o afaw @9
ffila od quFer fBaT @R weEa famm ¥ ouw @ R
ST W ¥, AN WA WH | ZA Aadr OR FE-S, F g
& & iz #1997 93 ger |

qAg-Afkass anad % f@o @ gar g1 fed W 9 @
FNRA T IC 927 92 39 a7 &9 H 94 w@ar 21 feg al
TN G A F F G F T A IS & | QAT FA
§ s aren & si@i ¥ sinkd &1 sudt ¥ 1 fead &1 AR o
WA-TL 0 F0 W@ ]| S 39 I TR B I &R
& &1 mamy AR FEE ) e 91 € @R BR amiys g @
ma g% AR ATAdT & St € 1 g A ane sz
F i ARt QISAT ga 9991 S99 [T ¥ @R Ta wEl §
wE e s R damEm i aaaa &)1 @
et $1 371 g9 307 FAHR F4 |

319 g WREAT #1 amar amel ¥ ST | AR F3E ¥ ) 9ug
A A7 WY &40 B gzar F1 mfmar & 30 aifyarm §) wifigar A
q2A1 Y ARET GArAAIel F @I R agS Al f1 e
F AT & | GHET FWEATS] &) G HLE W ST § ) STEwm
F f7z, W % fag o oz @9 ¥ wEa: R gwaad §—fE3 @
92| i3 Yar oF i &, Sar 6 a9z Qi @, @ G 1 ama dwrae
2 @WT 9 Y@ ST IFET AW Q1 97 FHF A4S ©
IR @i gaE Wwa A F e ¥ wiEa (aggean) @ )
T EH R Y WIT H y (AT oM, FEU| TH FEA f fag a1 ©
QA N F g WO ow B 9GUI@ q@ @ F ¥F A
AT 1 gFT T WA 0-R&ER BT

[z TP EE TeE B ghE, ‘afm A dr T § ek A
LAY EEOGRE B, 1 g @ WA T | 78 A/ Y Iy
W 3% 9z oA B, Y oI AR IR ¥ 1 @ R 9z o0 @wa
T AT miwar § & @l Elae 89w £ R ¥ /9 | haw
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R g @97 B, feg g 1 = & af oF ofE $rh @ 9%
@Al ® AR V@ H WATQ 74 9, q IaH o @ gra
FUR T |

Tet gER WERF Eae & W g wmliwar w1 oA ama
¥ SIGAR T X GFA € | 20 77 o19yA & efaR & T &
UFA TR § AR gH &3 Jen adt SR e oaa sha
At F arg @y A At | s anend wa A € R
mfvrard s | weht 2 @ 3 e Goela @i g @
et 2

S A7 A A F oA @maR w ¥ a3 ad g, Q@
A & wPFTEl F ger F wE et S AR T Aq § WA
g 1 3 AN, UFE-AE oF €1 H, WAl 99 ar gaq #
mfgar ¢ anf e gaR A ot aifiean 2R Zafie A mitia
FAFT & X § = g'g AT -0X00 F FUH 2T S 959 & F |
I RN T WA A [T H WERA W GEA goer AT
00008} M| IFT HEW & W AR FUEAR A« § mMPEar
£eeggToy AN AMHT o000 000 085 M| 78 OFR W
X aFa § b 900 1 93390 2 faa T wzar 3an smn

Atz ga Azl F A | W & F) S 3mEm % o g
gzl Agh O H, S AdfE 1w A & wdr 3, @) ag
F3 oF A ARA A D A AT B ooF WA 33 don @
AMAR 39 I QA 2, a1 95 Go,000,000 IR AAA § Faa
CF FAT A A H FFA R A 37 A 2T B araz
FMAR 9y G CF T WAAT 2 A 97 TA WA chvoo IR
qRRT VAT TA GFR A 9T H 92 FAG OF 37780 1 & aqnm
T AT ] | 19 3R 9081 OF TF 9314 § 390 D, S i y-afs
FyF 3 31 @ %A1 2, A 72 g @z @ o At wim | af az
AT I A 7@ AR & HE @ A IEH AT eragar & )
0 e & T4 ITrW # Ao @A

A1 AT, 27 OF TF g0 A1 eI 2%, REd Looe athz g
T AR tooo T A, N Faw AT @ F IR W gy F
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P F AT 27 oF qae Afaw ¥ TE R s R/ 3 E B oas
AT OF URE H A @) G Rooo @RI FM UF URE A
e F S W § ¥ A I gF @t 2ooo Fry N AR
& Faa am § 1 e AEwa-omen § At andt bz 3 @k
2 1t |

377 g7 @9 #0011 UF 2R H A 39 €| HA AR @z A
AT w1 &, weEfom &1 @ fow 9@ €, AR m fRosR
AfEH # 9T A T Fm oF Ofw § Qe wEh, AfFA @A O
qHT F F AT FA A D, A g AR A AW I A A R,
& FH arelt gt SAY Rafy & mg g #oawa | alos 37 @ Jem
¥ EH ARTH A LT YU AWM | G A W T FA T A
TAA W AR AT fEga emen § oalww ® W@ Faw dqn
T | fadeam saqen @ & gy A fvad & aw wd w1 fas
T I T, 99T OF & W | wfwa A1 anar et ¥ zw
3q 9 F A qE G GOk Ghd € | Looo dRT i 1 AP
7AT Looo Fled FM F1 WD T @90 frg ¥, IR I¥ zA z4
THR A7 AT F—o-¥5aX 0™ %% Pl 74 WA g A
R T T A we T va] e 9 |

AN H Lo FIW F FIAE TAE HIAT A WA §)
IR F (T ——
IR0 T =30 = 5% AT 000

I ATIYAF AGN F GWE A4 F AL WF 9F GAOT F ATR
g0 Al w hga F anw oW s afEa @ "
QAT A XA 70, AT AEAGHE A | GHEN A AW o a@wa e
[ aFAT L | AT F AR T N, AAGR F Al 1 3
&1, MAFAT g 79 &7 @%3 €| hifaq 929 F app mrew § a9
Rernfoa 1A )| A AFTRn AT g0 oL A T dm ¥
oIF T qFA & | OF g7 ThEum AEHE (dissymmetry) —
FA AR @6 F F I F, AT G2 F T AT AN F
M gEY AX—AN oy GEM yNEAM el F  @fufyr-ww
(symmetry) %1 &7 3l ¥ qwfaE GwifEd SAREA (fluc-
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tuation) o+ F TE | I AN MEA awed g¥7 W A
AR 1 o't AR aF | of, SAF wAIE F TSN oo
off | gRen § @ FA F T @ HerEs awar e § Q
qeAl & g R T @, A Al #) FHAE ae v—aiE,
TAEIA, AMLE, afFEsH—d ¥ Tk AR dm, aen
TaF &nf F aer W A 9 ¥ g4 awE H wE R 2o @R
AT Roooo HIAT WA B AT OiF AT H owd Gidad
AR 2] (312 1 AFYHT 3¥-%oo) & W 7 ¥

SR F AAT @A AFER (Y F fao3 § mBFa @
e —

0K R0 T3 AT AKX ;3

78 GMAA] % [0 9319 F ATaT #) T A€ ) S @A |
W2 AN W 3z AMET IE M F G & &Far €, Ak 7T sy
# g gadt 7t 3, fad & g o= gl § @@ w®
g%l (WEF A A 4a % gFg #@ A tmgooo H@ ofx
afFg et 3——w7917%) | fedRg A7 APEA ByT & grer add &
ang A e 79 oaa & W 997 B, S A aRw A gw aF
TEaE § Xt gi @ )| AT VAT NFEEAT T Fy@
fava & € a1fes 791 ¥ (9red gaa i)

IR QAR F 9T F S F uF a1 1 g
FaeT G g R Fl ® 1 aff gm 3z A & uxe o ¥ uia afke
¥ el 1 Gn ¥ A I ), @Y g9 }Eh & olmad s
% 9214 ¥ F T3 H @7 2023 g A @vd ¥

AT 2 32 A qwA R & ol A 1 Fag o @@ a9
& ge ¥, & oAt qU 9 I g @I Ro &RA AW, sEe
yefiad &1 amaT (2X20 at 74) aw & gH o |

A {7 QA 9 faat F @ & #7 w & @k 9@
T @q7 g, S 9% |@al ® AR gF wFE W &% | fiTAn
3ol & @7 95T DY | A EA 2072 adf F Wy wfiw @wa
T ¥
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NFT F1 991 g T 33; FAF IAQ GHEPET OF TH—I-
AR—T =R (5 § | SI9ER ¥ OF o] W AR a1 o #
TN & 7 | AFTR A Qm, @ g8 wE g anm
&t v F Ak § gl o s w) gww fi apayEdl
&l o, Sar % g @ g% €, 94 T o) F @ mbEa
FA adt St 1 A <T@ (living cell) # 3@ &
affig €19 F A FK, a1 SR A gend qmg qflg g
qiPPETeA! F1 39T FAT F ¥ & gAN aAEN &) TALR FAWIHA
a1 2 |

9ZAIE, TF WA F (W0 A A Ay F awa AN w7
AfyF 37 Fela aqt @t & | A adfid dar ¥ & za |@a
%1 AAT-TEEEAl § 9 F QA 1EET 919 ®

T8 9F g H9 F) AT § F6 gan 93 Elew W Q@
99 famq og afra F o) § Byne @@, /Eg @ oemd 9t
N ) Tzl F GRTFAF GAGA 99 €, @A A @A H
%S MRTF agent gadt T8 F A @ § N I enen F
[T g8 SRR 1 SfFR F37 9gal B, @4 gH e fme #f
NFA § G327 IR MEAF T § SN FWAE 7 T &
TR FX | gAY goE) H IR AR ouan fEm @ sEm G
Tl #1 gENET & &7 |

Qe mat & zq 7E@ Foig 0T o ¥ b Saa @ enen =4
Il ave, ST [AFE &R afd qreas § fd W Jufas smaw
W AT TE, AN, 9 aF AFE FEE F AR A g A fw
4, QT IF IAH L Ag &Y aFAT

g9 379 9 § T 9 ST aTa § | ShfId AR srshfa gz
T AT § g e O & A A FT O | ad & A
f 7eft A gl foga-ar AR owmai ¥ o ot w9 Al
TR F qiaeg | Far 41 N | gH 09 B 6 @A g1 o 79 9g
@ aYT W A, A 38 @79 Q) 3 AHT-FEE T aE
g

I 2R et g qReR e § Sfiffa AR arshfm
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qardl % s A T mra @S @ gAR W #aA § A AR
A€t 9gal | wzeft AT A Az ¥ T aapa 1 sfuEwAl F ET EAN
§R1 3% fadmm A Guig R o afE Fm @ Sl ') ogEd
A AT B A F 90 hfyq adt ¥ oag % 2 B ¥ Saw
813 €, Al avlt a%, 59 0% ¥ <fiftg 93 & @efag e
&% 3 TR, S A et 27 shifgd aae ¥ erat T At
qEEAEF 9GRT F GAART 97 29 €

Az fayma g shaa-awmedl gzaedi & mfddl % fEm
ere 3% I TR & A, e T AEE H S @ua agat
594 H 1@ %z A, @ A7 FAG F @yIE & AT e,
qafaw F47 T | sraraEm sfiiear a2 el F e g, 6
e ag w2dt, 9z zaar & saandi @ & agen @ @enos @
qHAT A€l | 539 1 99 qE § SOw IRE FA@ S S W
qn & axdt 2, T S, 9@ AE |

sfta AR wge1 T Azt G A e % Rae g6 Pragar
U 4T TIENT HAZA F A1 F © Dy Taa’ f SFn
AT TgAl B, St anm Tl % feda o @19 91 3z 21

g weardt & gt Ren & gaw @ AfaF S F AR §
AT T 37 T57 FA 8, fva o0 amed ¥ gR A B
[ AR ARTE A EARHF Rafy W R ¥ gAR 2 Fd
W R A oF aer BRI S 9ER O oA 99 g
AT At €1 sifvets ) @ 37 @ sl o ¥ AR |
& Fz1 I &%a1 B | 9FRY H, 399} fiasan # &R AR g Fhaa
v 9 arm # Zo weh st ¥, ik g e fiewar @ oaa
9z # O ¥, 9% &l Faq gqEE L waAEE 9w 31 A
W 79 fatarar & gafg R aFd, @1 e AfgE Al 9
azral F fa1 & g9 €Y 3@ @@ A1 W @FA ¥ AR gy &
e & gEad ST e & smaywrar ot gmaakas J
T G F1 A T57 T R @A A OF AR W g 7@
FaTA F A7 ZH IER 94 ) g a4 2

3z T S gH 2 % 70 SE NaR W/ A o Sg-amaed
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aei ) eren ad W gEd, S Aud @ ogn ashig S 9
AN, T T |

FAETET 20 A § fyaE Q) gy @Y, AFa sen a9
anad # weq Byt A A ES ) Mg A w9 & ofaw
afafEfa @ ga gia: ok ad ¥, aa Aaw faraa A s
&4 F A qadr fyaedia ad & aFan

AT —8

(%) AST9-597d & 19%719 & 1939, AFTIIF19
% (4941 & [39Ga &1

(@) ‘ FHIE-FaIGIa’ FT1 AT

(1) sfraro rg=4T efgsor |

(%) egasa g=p1 A FTHAFITET eeFaor |

374 9% A FTIEl R JEH UF 93T 9K 9% € (B E@E 9
A F WAl @37 % ¢ Zaa 0T 9 ) P Sy
f? gvaa: e F aR=a 4 e gf A fols w9 98 | gea
SO § ZH FEE-AIT SR HIFT-Eaaal M @9 I W
R #0 2R 28% g 8 WA, A, gigag suan
sftyaar: & aqEET W 37w wE % Mg a3, & o3
zieAm Jufe A ?, Y@ B I A @ Byaw ) eEyE
& zr Bzl & e Al U Adt #37, aF @ A9 &
@I I ¢ (b awad ¥ 9gF ToAm # oERdd gum @
37ar TE |

Ay AW 79 Taaar § % aued a9 AEed spsil-wangei
q A, A A A § qA @ ¥ A fad ol e
HR0 O 5 F € | IR affEy #@ A /e F g e
‘i sfEEar Wz & ST W

AgfE fEg ® g3 5 aswa ;) of & FE
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FRT frams (3% o910% &1 g fom o #2a §) e
19 A1 aeN F qAfF AR Y| "I InfaF aesAA
(Boltzmann) & gqifig a1 o1 & 3% (799 g1 gfanfza feila
S, F1 ST IRFAAT fFAFA arfuwfas Gmen e F ang § @R
g7 fAtar S A1 AT #1 I FERT Q @R T4 9K faya
34 dqqd-aedr £ & S @ R, 9 a9 A @qq gAY
(dissymmetries) @AM 31 FFM, FE1 @9 Ay ez seah, e
S 9% SeaHL N 7 adar Q0 | FAF & § 2@ g |
837 NI |

gt @ g9 A RIS * Fwa Faf §) @ aF ¥
& gaa & fqan fag 1 a9 F X § 013 adasTs 9 adt
Rar e ag fom fEdl W W fasE @, S aA-Q-a9 wEfly
arFedr #1 o a1 ¥, 9999 adt wWAr | w=E haq fqna
% TRga ¥ g At @@fE o 39 ores smiufy 1 ey
qid | 27 FwE uF o anl @ W «1fuF @ (S gaFa:
gt @ sftag-ana A arg W R) gar d) eefafy s gw
AT fuT 3971 &1 wfwr ad sd )

IFT IR (309 ARFNZ F AW § oF 3 a0 ¢ 73 %, B
gaet dhaq 39w GaE a1 BEd fi1 afets oF ganEs
g gzar R, quag | 931 & 7703 §1 fiaq & frEE agea
fadan 1o, §& wgof g% €fym onfy & v o g | R
ST # FE, FAT-akasE T N0T oF 9 } | gAE Aaes
ag ot aét B qae1 41 Ta qga ATE w1 wd g, Ed
asfta s ¥ a@mer fAgat &1 @ fAwan, @A a5l 7O
& si; =fd 3 faani ) aAg-afas 1 oF sacms afvake
qiA Qi |

* 3831 ofT & fqam ) o8 qai7 9w faar &1 @war $—ard 3
qz1d-srqwar and afy-wm ¥ b O @A § guw & gwdr) ofq-F@
¥ 3uA) 351 (Energy) ¥ foftaa aprss @9 Qar § 1 @ ¥4
sga nig % waRasaar (Irreversitility) €at €
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dfig-wma ¥ fAwE # @l «0q & REm T adia @,
Amfag o DdfA% s efge wg FAa soasar) QU DfE
qfddt & ar, fF ages  shga @1 A ww o NI Ry o
AR 78 SXYT @8R &N 0@ § af IwaPrada st §
wzE R, IH afawrnm a1glas @z A efi@ @ @
framar —...3 J9f% S shaq 91 sReada s 9 3 sinar
W97 e1efid #X ® ¥ aras § oF qa1es g & fam €1

g1 ¥ fat ¥ g Staa-FwE @ oven o1 foF ad g,
#i% 77 a3 A7 $aF1 qafas afEfala &) agar gig @
qur Az 37 F wfaela srenfng aggel S0 3% fawa &
T Adt 43t | ;73Tg 5F gAQ @FAar (hypothesis) & HAW
FAI F(FT AR A7 HI79dT § —Ie2T@1E |

FUATY E IETAANZ UFAH N9 o @ GAE T A Agifas
&7 § A9 (481 9 zad1 @ enen €, (5% cqaes g fras
oA far v | A9E 3 Tad 19 s Q@ 3z f oSty A
fayrT 30t a5 & €y A § 2gsg g7 61 fAfsa ® s
Fd &, AF T A axgen AfY AeAh agz F aRkadq A 5@
WA €| T4 TEL AHE F1GFEN 1 SNEN q & R F W
ST AP 9 /g | gy it oy ofonn dF & A
APET ITANT Al w9 F anw W hfFa & aFar 3, aw Ay
@ tfg3 g |k N Az avly 93 §, 9 fr g fEE R
q{q & ansa A WrF qoi F qEAr g A | AIg) 3 F g
AT oY gymArsdl, sadn gbenel & qwEE, A% AT & W@
afas-ar § wad ¥, 0 gRw #yd Ay &), iy 9 3 ad,
afes fatav ai@aq €1 st § &) el o0 faqm 1 @R
£ a1 g9 W e AwE F AWF wgsl w—daT @
N7k Zq0 ¥ @F AT qul 39+ afead 1 sifvenfw ag—
fRqr 734 |

oF F@dt g% Feg A adw g & w ¥ # wwd §1 @
A 9 A% 7 A si@a-n@a 201399 A (magnifying glass) T
A1 70 6q &1 RT3 W W S| 9 fGa @
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T AANEE Aid &) 3 @A < gign Fr e @ eg A @
qid | g wF Qi zEA g B sl d1 Rerar ¥ gEw zq oA
sl F oA AE AW O | fEE @i oF e fEed
Foaum ¢, feml 7ga § sin e ¥\ foh mm sed aqAm
agen S WAk F 3y alha eigi ¥ aftha ¥, 6
S a1 TR 78t A%z SIS %A ¢ |

quars 23 F1 €Uz IR I GUET SAiE Sshad garea
% O H S AV Qa0 T o) e g® el @
e frerar €, S FHET sgal s @ R e @) afy @R seR
affer A Sren &3 F A9 g9 R0 & ama-aias f G
9afy @ SWE w9l F Al @ 29 @ad HgEE a9 A

faeft o awen #1 M #9 § Rga 9 eqd e
afafEnedi &1 e 29 @1 @30 ggfs qft s @ 1 ffee et
F—3I AL F—AAFIT $1 GFA7 FT G 97 I 9f3-
el 1 99 @4 F gl @ mEE @nar ¥ 9z g @
qT F YT St gk A1g oy 2 agend dq w9 # oadt gt
st | aggent @ WORE WA F @y g gt @ age
Fft adt @k wAM| afF g A FAh § 2y @ A F
g g S afaa Y w9 Es & ma e far @ ag
319 Fga—adf—F Fadi @ aftfaa adt @an) 9z =me f5ya %
e H O 1O 3, [ 2l aRo § @ e 2| 57 ek
ATt g F B oI & gIAAr S¥Ar T A, a9
& 27T W AT 97 N2 A T A1 A AT g8Y G FW
| g dzA1 IR ZEH enyad @ &% 9 ddr Sak g
@ A 92 7 2T gaEd H4 T R G % oagm da) g
9 FI17 F GAF A9 ZBAM R T @A AR

e F arepa 0, feF gn e sin d, g m A 4 B =
39 FFH F1 OF 1A A B, SN A57 Tew gE g% o | 33 fawe
ersha-fasmma & 20z & aifeaea & wra, S o1d o @A = @R
R oln fyall ‘ez wmled’ &1 @ @ A 8 | 29% 99
QU-mEsit 41 g0 N, f58F 9 F @ A-a N & S T
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g3 37 T 3E ENR FAG a7 77 gw g41 A1 | g Rrgia
JFIR G I F FUg A7 § fuF At ar | gzan fawa
T, 21 @t 91 a1, S ga] famE & 30 % fodi @ adt
AR #ar | SAr (b S/ F @ gH 2, 23 AU g0 enRaad
2, @141 341 9% 313 (R & adf @z s e |

9 Az H A S (available power) 2t 2, S 3% AR
e & wa A § | af war adf A, @ ergw e 3@ St
(energy) fhel gadl exgen € Wid &t | SF F @ AR
# aff § gza1 41 77 agen, 9F B 8 oW @ F el §
39957 A1t Welt 2, PN eragen # (wdfafa-‘dissymetry’)
TRARIT 41 AT B | AT ST (entropy) FI AIEEAT F HIGE WAl
1 AFAT ® AV I A7 S ¢, R i #1| T A & s 2

78 OFR g0 (e s B % sl & efimg g €, (%
T F FRIAT HA & (AT G9F agt | @y oA @9 zaw
FIFE a1 ZHIE |aENE T | A1 0F vz #2 9% € <l fawe
fta-faar F (e &1 miaan ) 9z 79 @ A1 2 % gaar g
& g faga 2a 2t (i F @i g enfig &9 & goian
A9 @ 8| T fama W 28 v A A9 F1 gEa 39 aqa
fradt 3, safF < | Sam @ s gAr )

QARFENE SR Joamnizal § €99 #1 0F &1 Fwn 3, (FER
FR FZ 2 TH R | 93 B— awal | aREd q10F @i % Mo
AT T3 N SR AT o AP 8, 4@ 3 ANl &
fAw, st 4991 A Faq @l ead SRYAEE 4 @1 g adh
R AR A A & 06 Aav @ ane wiEe 91 faEm
AR |

G0 A Fad A § PR 9 a9 BgE ARwerd, S
e oFA WA §, R aue A (A @R far )
H OH & AR g2 €, CEt a7 & w3 SR ad w3, 1 s
gZ A% 977 § oF qHT AT T |

0 qER-FOA A graad M3 €| ARETS N FERa @
7@ # & 6, 7R 92 @9 a1 4199 91 € IfEard va dmfs dm
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1z qxa 2, A 3R A7 4 Ao o s & TAY
AR IR AN F F WAF AL g Al | ereqrnad 4 -
&7 3% efFn a1 #7 ad §)

» @Fe1dl (Determinstic) ZRAM & Ty &9 F fFHT amw:
A7 320 (20 a1 @ B W EH g 1o g @ \Far § e
95 &q7 2 | o7 @ Wid § 8 ag a%aa g ¥ fEw § R
TAMAT 93 @a7 A€ B | 76 GEF WA 39 #1 @aA anwdl
2, offa oF gfema @0as & el § a4 37 @dmar
EAT FiEafa® a0 FAq AEfas wagn sRkiFEa §, S analEs
A # LRI TE@EHAT A T AR F Few gd ¥

g A99IH 48 331 AT g § % 47 00T aF 37 g ¥ aeg
w@a &, $F AT A Ef-gFeE  (Laplacien Deter-
minism) &FR FEA T AT| R A tReo F @awd 384
o114 iR gE-E3RTI7  (Statistical Determinism) @ & @,
et aqa 9t syaar § & S 530 s7 @ 3@ 99 # @E
F A1 & fF wafessar (Fluctuaton) ¥ asga: fg &1 (9
F39 F 4uar ¢ | 79 990l F SgAR IF 924 H oag @A S
%A1 B, S EE S awr et T T M) e eare #
garad ad ga & W, aghF e ¥ 3z f3Ima wma
ug (R ® ) A sidt R OFF w9 g@ar agt g awd |
azt @ 5 HAGT § (R F ) A gA Aq (FET A af)
g § | g =g 7y Wl 919 I wlraE &7 8 S9d §,
% sa% Mz gdzt # aga & adt| FiF zAd gg 1 o4f
geasan fg ¥ Aedd 9 #9 A @1 @ @k, W
‘@yaar’ o ¥, 91 384 wEy1 & A7 Ay & fem @ & oaz
qfa ® & MR A% 77 78 IR AN FE A9 snmEfa,
7@ 919 77 & 6 ag & Aag &) smr@ar ad war) saw a3
HETT B

39 29 499 % @9 8 FER 2430 731 ¥ eRem g, s

* GRFIAIZ A1 98 (9aia & (% 7959 & 4.4 @dy a9 Qy—agags.,
¥R



AT Prae-srr § 0l A avme s @A F frg -
WL % #1 WA H @47 R, 39 79 GAT A Pew gz 54
ST A iF 9 o qdr R, N 27 sua wadAg aw srenfing
FRA RN AA FT E I g AT € 5 oamw zE @97 H S
TR AT § 993l F Ao @59 W g osa B mAe &
faw 3 21 A gega ¥ Mg €@ ¥ & mI A WARE
afafen % aasz W A7 |l % W2 # @R @ g5 ) aR
A7 At D @ g o vz VA F owAd A & Al @Y
Ha 31 AT S AT 9F F A9 w1 den § 9 S9; afd
T adt uafia gl 3 F e 31 R Faw sEfog ¥
Ate3F % forg 3z saar snaya® g & o3=1 ® BEe ag-1{e
& TR B, A AT W %, AN F3] aF Gaaa g
3z WA SR SfE gEdl % faEe woam gt agada, e
AfTET & (o1 § qov S 31 37 @ FI9 NRAF @ &
e £ olqu % wg ¥ § w90 57 I

§991 90-8%2 3§ 3R § (% @ A1 97 A N&fas grkd ¥
FIFA A R AU TR AT TG g0 Af3EA A1 87 1 1 /5|
qya 77 & B 7391 e} 94 SR qZa8R #@1 we § eaT
A S A g9 M # 9% ¥, A9l ederd Al @
G5A1 | HATT W= & OFAT 9Sar & 1 9 @AT 2 |

1 7IZ aqA1 @K § B qer v # 9y e snenfRs
oz & AT A @ aFmL enents va dr §E9R #1949
gen § 5197 g 8, f ¥t 7w maga 2 ad & a5 AEa-
FAIS & FRI3F ARAa g At ¥ fAwe f1 Fod geandt
T & FEEEIT g 839 @ STy | snmel srendl § o wiewi A
g% 3z | e S | )

T8 TFR IAMAF 7 & 947 T F Ay A€ @ S asar”
Az ©F TET AP @I | [ A 9AE, A F
FAET fiwa % fng § az@ar 9 ga g Qo=
ST -2 37 77 T T I WA SN A FF
T T & Q) 8%al ], A [FwE @ AAE AR D |
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HAAERAT T A Rl 957 & @ ¥ 1 AT F S §
% 2171 mAl A ¥ FqeaEA @ AW Raar @z j ) Fder
g ¥ e g S0 & weEel 8 daq 3 FA R omgat @
79 aq ¥ fore, S=aT gedl &1 99 ¥ fae @ad B ®1oafz
Ty qaterdl F Wial e aa aradl ¥ 337 Sz & A
FE U G%S 1 8, al el [deE 3% fame-mway & S wid
QT |

XEF # 77 AW A 2 B A fEEa e DREad @ dge
F @ | 37 @n G oF woee fayaw &, o ¥aa wsil
A gl & 7€ @3y B s aFar | @AFAT AT § A A
qF % TS 1 AN A A S awd, FiE R AN 9 [
sl & @ & o1 A 2 | g Afqd o emenfad ged @
S Hd § AN A A el S @R 59 A el @
wIfid &9 €, b AREd 7 g & & e ad awa
¢ TAl % a1d AT SO H Ay 933 €, s9F 0 FId 39
¥q A A3 ¥ e WA g0 § s9E §Eaar % ek
F1 094 @At § 8, S 2997 3 @7 § B qeaiss g Fwad
I CF NG QAT A4F oAl F fGwa @ ¥ wAgar ¥ Il
§ 999 I8 @ AT W AfE fami & wadia gen g, @
ansr A & fh # 93 aad 0w At aE 9a 9= R |

@aT T % fwa & ofy 2B efdm § fEaT me ®=
Ree ¥ e A B 4ot SafE g 71 S G297 @ Al
T AT & TG B 9 SAAIR Ad R 1T e UGl @R
TR 1 BT @1 ad 4@, AFA T WP R B Q@ 3 g
AfeF T &R T 3 J9fF qoll W enaRa ¥

13 A T W FA-FGFa # FgF & G 41 | 25 ey
? % 29 oIz® #1 % 941 850 % A Seennd eRFm swan
TH 3IF ¢ AR T, AT gH SERITIE F SIfRiT SRYAF &9 H
AR |



A AT

ciECEE IR EE AR

AT

(%) gedt F1 171

(@) [FF19 F1 1A |

(1) RYAT I S Fe FT FIFFR |

() F7€91a *T 9897 FS[-AI0FT %1 F17w [FFIG
(T) qqUE ArPqFT F7 GLET 1

(F) GEATFISTT AFEITE |

geft W Shaq A Fael #29 F 93 gl A ey SR Afas
i &1 fAvia £ A s F awg § 3y 57 eaye € oen
Tg og-miEl F wgAT f 99 F<n, §AE ant el @i
gaT g AT | U TR & WA WEa % fEE epur W I
il 1 & fem A )

IFFAT TF FRIaRT R F IR 3N F S H ARgEd
F o1 Al % @A-a ga 41| ZAr 7ol 1T & R A Ay
T 39 ST | @ A g TEE 2R @@ ¥ afaE ad
qFAT | §9 ZH 4T SR AT @9 W G & €, d e 95a
& g uar g1 ¢ war odfig adt Dar & 39w 9 7@ e9w| av
9F ga1 A1’ (TfEnza—Eddington) |

gt 9t g~ well 9ER Ueefadl aedi @ Q) awht § ) Aty
£ &7 A1 79 TER T 1—

7z AiAH ¢ B 35 o iR feafy f wgen #® @@ ¥
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@AT-¥e S9N ST} FF AN FE@A E E R T@ SR
aft gz (Mass) /7 @79 &1 =1 @t ¥ Imm W P
AR W Dar 1 T8 TFL F @ g @A) AGH & 9% 8,
fomd 7 Oy @rRE &1 8 & Dd & 1 T ¥ afifiaq dsSi
FOH 9HE § 3AY S G9g 8 | eafas Aedadt wampEi §
&7 agg T—em, AR, Adan)| 3 ad quan fea-adt
(Stable) ¥, zafwu fagz 4t ufFar ewasa oftdft wdlt B za
fafFmefiearsii (Radioactive) &1 AIae #i faf sra ganmdl &,
Tafqe, afafda a2rd & SF-AF Aar @a & @ | W g
TH 99 4 AI9 §Yooo I Gl § ¥ uF WO gar |
Tt TFR G@H LU AW oo @@ H ¥ wH, R
ANAFA 3797 00000 FIA WAV # F TF WA Fgar § | 43
FF T AT SUATET FH feaT 813 ¥ AN famg g1 e @z
) oF @l crEdr A § AR wd H ¥ @7 dar F el
@Al § a5 AT | IAFH WHITIR R0§, 0w, R0z F Al
arEdNE NTAAE 0 W ¥ | f F 59 5w fed qumEd @
FI @Gt a9t 1§ AR G 1 oF afpE W adh | geeagd
q1d 95 & & 9w faaz 4 3z afafem 93 & gerafiyq &9 § aad
¥ &R A Rm-ald O QAT AUA a1g-EE R A gaEl 6
7@ A€t qgAl | T SR AR M@ iEdw @t 9t &, S
W @ adt 3 asdr )

a1q: 3% et 214 § g B, S g o a7 § Sawd el
2, ez afrgd WA & &z & gF Qo odar ¥ sa
§ ampedt § A PN A fOm FO I IR qw Q-
WA ¥ VR A AE gagd dm sk @ gfama ‘Riem’ @
F H 4w g gm | 9 el gl o @7 e sad
& aifas gl | gafes @@ & war oW gefata & e &
@74 QA 97 A J A7 9% F AT F w1 oFHN L
A A FaaA WEd § O oadm YAl fda @y
£ suftafa @ et o n@d @1 w1 adl, wHiF aaan @@
H 0¥ WA AR HF F gReafaF ANTAAT F 4q e @@ g,
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& et gt F fmg F1@ d 3 2 gz Qan

@ fafy % a1 §9 S9 g van @ a%d ¥, S gef s
§ qfafda Qa1 g &3 | Al F FER 3§18 {dooo @A ¥
1ccoo @@ IF [MEWal 31 9EH AR WA F arg gt s
N1 g siferdl 1 gA7 W TaW e 1 aFaQ )

% % #*

T TEH FoUAl I Fed & & BF@ Fa gFw ore
g 4 A1% AR wfadia a1 semE yiie graEm @ shadd g
AR g1, g &9 g9 Ad A | ga1 (Schwamm) &7 3% ag %
S #1 ga & & aaw Sfyg g HeRan & e ¥ A
T3 <fifaa aad shadrat § v 78 Q7 | S7En % RIQ <& #1 97
aranar ¥ A% # 21 A A7 ans off o W9 ¥ &R A g
gaed @l O, SA—w=a, @ie, 7R, saf| i, od ed #)

T Sfl, it e gaefedl T AaE @ ol mids it o
d ol St E, RN arwm A 3T Al # g o fagar )
Pl & AEe X9 U0 ST € N 39 S ¥ Pt %
W 4 3ArAIfRT aad F0 3 912 913 ¥, St shandi aF anfraea
TEAR | SRR & A7 91 A1 SR Sfew da 81 gean
IR &R FIR B

qarifs € ¥ AR TRy a0 F O 99 A s e
TF T (MR Qov) ¥ 7ga Faar §1 Wvafa § A ¥
o] 9 WS §, At s § Dalrg g s )

o YAl 9§ gae § aRaaq B 9ER gan ! am QY 3
2 fF AR e 38R Tl A &g A | aFEE aRada @)
grgar W Gdmaas A ¥ 38 oRgad § RS dwaveeE
araen ot W ol 5@ e adt s |

Tafl F15 gra adt & g7 WSt a7 0T F arfias g @
vy 36F Bl o &7 A @9 AET | g 8y e R sy
frrd ¥, 331 gERy apuar g & avilem s@nn 2, 99 ax
& g FORFT  PARTAT B AA A WY | T3 MIaF &9 F

i)



4t <hg W Rad €, S e 8 ad 3 . aw | % daw
QT I B AN T W A aFAI 2 | I G T IA &
AR sl @ I A @Al ¥ gH SN 42 @99 § | S 0T
s9z1 gt 3, AW arw e Qa1 81 73% Agaq 37 13 9 § )

‘fefgaraz gaafy € aruar g Sa sygen ¥ T4 9yq &
FE Ha 7 B T @w HEwa A C9adgar ¥, fwd
Stz damesii g wera skaaEas W Csafre’ @l
2| a1 1faF AFHRT gaaidl #1 Sy gaer ff GwT oft H
It 3T @S 9319 ag1 agdEa Ay &1 o ¢ sl @
Sufeald aga oz F fawa & o gFa w32 a7 @vd g,
Fifs 27 7D U8 ‘TR’ afERa gamiel f1 ama ¥, A
‘A * adt ft, aRE oF 90 R wId dar ® | wn
AN FE F g0 FAT1 Q1 35 FTT § |

TH A F 07 F AGER T G 9 S qien gg
MATH B | 43 €2 F 9O @ 2ar & eR WS agdt a5
Tzar & | an gt 2an & 7% g i) @ g g AR A gal
1 {FE gA| 9% 4qF O @A d 0¥ «9 ¥, S ¥ A
fraqar 2| 97 qe2ifuaa B AR o9 gl Qe awod @
J erd) vz fowh ®

T H ZAK FAAIT I ¥ AT T2 AT & 6 9wF S
F Jeafs o70F ST § 73, TR | g0 1A € %7 @ad § 6 @
qAEA( F AIfaed § A9 F 97 adt Tz 92 £ | A aeaf
ara W ol st 1wy 6 Ca@diwed’ A€ @ ¥ gEmiin
T MAHR ST THEFR &9 § e ¥ Had-gad ¥
STH A AFgd | 998 T FeE (Nucleus) T STaT 21
qreft % @90 0 T e g Sl SAH W el me gk |
&0 g7 96 AR haFez A i g § o0 @wg 2, Ww
Fz1 ARFS 2, f o 38 F91 et ¥ | E & g@ H R Fa
TR FaN, O FT A€ A S aRdfv | A R agr mgwm ¢ )
AN Ieafa A FgA- g o g wF @y §, fE
aqiq FAvaE fadt 1 ST e @ R Q |l § v w
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Fal 2; K R @ & & fdi § BAve e 21 gl A g
R I Ff At W | STH SHEE 78 9ER ol f wdh ¥ AR
qad PRAL SAF g A FE, A @8 9\ WA g S W
ad-ga Ssda Aar & B Bwesn e amet o) Jmana
aedl % R ¥ o1fy ofim gar) eifgeh el H ey Ad A, 9
SR ¥ | A, WA G % ARaeT H o1 19 ¥ 77 OF Saqd
21 @I TSNl F1 F°H A FW | T8 THR T OF CH @HE
1, fER =l 91 swwa & aoig K A @ § fF g gl
UF SRq fFE 91| I8F aweEw afge o, ey duEnd
T % 999 qRuFd @ @% | 48 dgd =91 g off Sadt &
greay, At fe @aad sfal & v @ g1 malks fEe o
HFE & AE FAW [T AfREAT T & e Fgar g GRE #q
“Iftn 91 7 weed =91 Ales § O Sifad @ am daw ¥ d=
UF eE @ Siear 2

frwfaq mfdl & oF @na F =17 g @ A fafew NEr §
fafim &9 § f@ar 8| vF 1w &9 i # siaq W aR a8
st sl S, @z i@l R, @ cEd fEe ananE: g
a1 | BFE & TRFm T gn F7 g%d € & uEly @ @@ a9
AN g § )

8% A% § FT fFE afwd gu @ GERa gan, aeﬁ
R S e el F A9 ¥ uF Ay dia saw améaﬁw
# o 9@ R/ ag et | QT S | A F & aww
T Re R dwa gant | wiae § za B & ana ) AR
oiftr R R | 5 F onfreRR ¥ R ® g ®@ uye
aurg &1 a1 8, S ersfia s €1 naw fadvar 31 zad & @Aa-
Fasdl % @ an ae &)

R o ensht 99 3 S8 sy a1 ey F oifES o §,
¢ AFAYH NN F AAEHA ¥ | FH WO @A Wk B
fywE-gn F e o tRoRs av § 98 uga 2@ &1 o5
%) sm ga fat F s s A% fawe 1 g wQ €, a9
arag g AfEd feEl FoAg @ & oW @ € gaw

q. ¥ 8%



gz 14 A, & gn faFE apua aifieeg 1 et g Rty @
wier #30 ¥ Ag W@ 1 gzaqo O 92 @ F ek v g
g # sl gu el ) ST 92 fAg F aliitw oW 3g ad R
Fuft-#ft 3 mRa fag aW F shfga Al gU I gu FwE &
fo@ s1a | 59 3 g Fga g # @3 ¥, O Sa%w wid AR &
T F1 A FA1 T a1 €, FF o1a® 3w # ergs sfq | g
S=an fBEE Far | AT 799 39 omF S F gun oed &
sftaes | o9 41 @F gaEar 7 fad, S 91 s ¥ @@l aw
ua fet srma a3q § ® g0 ervan R glew F foaw ) 0
€0 | wega @Al & anen W REE &1 Tlage waw g A ad
a1, R ¥ o ddmsEE aHd an |
L1 £13 £

e gu (anf g0 % q3) % @@y § =997 @ am
T AG A AN, & 9 g auE AEE-HT—asH sham §
H39 aF [HFERE g9 § QT §ooo @A ANl H Ha—a! AT
T @Al § | 38 F1 § ggd greqn wIAd gg gl | wuwd
g% &l @1 sremaq o gEdn g #war B\ Saew ¥ fM, @
e ¥ gul o gawfy a1 Gee et afs § dar @ @k Reet
QR F g 9 Sl G @ o § | fEfam gn § m
ai{us gaefy & ary At gaR & shal w1 afaa W o €1
J QI 38 Aeeayd €, F% 9 qar G@ar ¢ & e gn 6
gffar aga quAt o |

o} g S-SRt ¥ W ad fd @ fEw g
mfa §, @ g o ol w1 f, R W wfas ol aEr
st | 3 7ga f faFfa gl 1 79 g0 § fEl g 1 geR
H 91 A€t @nal, Fa@ CF agd & AR @gdt w W@
e%q fmar ¥ afg g arefy SR Gl @ @ SgE Ae Q@
gH et o7 g Sy 1 mA 9gm, fed a1 A REREm
FEIIF F1FT ¥ HEERE (Hemocyanin) J16% Qissdd—
wwza sk ga—& 39 gg) faww & afem oF AR
gs 87 W aqd &l ¢, @i s Ay ¥ g o - Fad
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7 @3 ¥ Tom adE mifiv Sefta aaeefy o S=aT e
gz-siftaa @ foqar 8, o S=aT shdi F faw@eniq & @t ¥
947 g0 § diF o S g |

7z faR=a ¢ fr ia-wg @1 faw aqaR ¥ e & o
gaT| Al gy N F 9 5 W O @ S3A uF B, At
T4t F 419§ AL T @Ay O AR | T 0F 3E) aqen
2, Sl miiFar % Sdagad @1 SIAN F1A1 3= 7 | el
0§ 3 AgRAA F AT 9T YA A wWrna A gar A Iy
g arg & @ @q F ofq ot 219 ¥, AW %, g74 anfE aen s
a7 | I SR SNEET F St F FAMRT § Afers anar ot sid
219 121 Yoco @A AT T F1E; 98 30 & wftq W A Q@
F1E ST A1 &R 7 qaEiy )

St W IR AT gzAT AT FATS R N gmEiT Hogmn
T CF FE FA AR B afwdimen 7w A mga & fm AR
F1 8| 8T 19 fafqaq e@q 9 zah @ st 99 sz @ oft
ARz GIg AW qar (Psilophyton) @l ABNEHREHT
AN F A T FAG IR AT A AR @ A NE A g
q1| 9z g2 gl e A g Bz A1 FIE w0 oA oF gan
OFR #1 9T ARl AR ofedl atg & fz § afas S oaar
a1l I A9 S, R agd AT 03 @OTE A e
P o, 219 g8 A F @l F €7 § fuwd €, faF e
AT G9ET YA SAWM (FF-FR@E) Sifa ¥ o #ogw
BAFY TR F 74 A O F, (AW R Sl o Az
eI B | A The gEr okl A @9 €, St ga % 4
E N A% =912 ¥ & Qg T idi g e g § |

£ % L3

AITHT FEEIR T A g AGWI-Er B | W W HEW
il N T FEEHT H F WK ST 8FA B, AfFT TER
nawd 3z A& B 9aw i1 nge F il A @6 AR 0w B
gA a8 | B 37 fAyge o @ F qga #@ GEE gaman @
g 21 ARt 3z a2 s @ 06 el Shd wenedl &1 oF & S3w

L33



A @ 2, s AEE TR SiRa sl @ ogan @, fed
ST gard A1 ARmAE ¥ | g9 sifqq qEEa ¥ 3@ 3a @ R
T adt fwdr, P few g Sl 9ol sow gann | gl 1d fawe
1 SR FW T AT oA A, (5a¥ 9z shfFa ezrd s ga |
GA MO (Paleontology) § g fyfa &1 &dwa H &gl
Ryerdt 8, zag wifad g aqan ot 9 FA AR e sgmen
¥ g afertt @@l avt aF guda @ €, 92 g9 ad 9Ea |
Yfirar oflw o BT WRR 99 wa €, zaE Wl @@ o adt
g, AT AR agar § erfewdi we welt ¥ ) sv@nawm &hw @
R 1% qnit 37 5@, & 9g weEdl T FRn SeR W @ Sd ®
it 3T TARHAT a1 FeZedl il &1 @l @ s g1 g
o 1A % g § qauAr oft AgE ¥ | 1 § 9 (Cezanne)
F @efiq yo @@ a9 97 % AN G AN AT NI 74 ¥ | 7K
(Amber) ¥ @4 HS ¥ fid 99 F & AR 70 gUA & a9 |
A FAT a1 73 F S R ArA ag qft @ ¥ | A @ A
AT 90T gen § ey ¥ GURE W@ AR SAR & mER
el agf g

TIAA I F TAGZ A aF AIERK & A9 gifed ¥, s&1 e
1 oA @%T € | @ A gag R ana FA-EE e enad-
STF @IS 74 @0 S B Iqgmesy, Ifesem A O § #F 9)
TR A oF YT 9w £ 3 Gk e € A g8 ag
¥l an & A7 ¥ | o% a9 ol 20 O 1% w2fEdl ¥ A
¥t @t 2| 33 frez Q 9mq g9 @ €, 7elld gn 97 agadl
FOAT & 8% 8, FF ¥ vl @ g 38 R @ S i
¥ @ % ww ¥ 399 © 3 Rgga 3ed & ame 38§ R
Tar gaE Oiga E S WA E Ag gg, il ¥ @i ot ad
BreY | 79 A= g § B A A i Lo WS 9 TR W
fra a1 &, A1 98 Fq A AT 8 |

ged WA T/ WA Al @ gy afRaEE fE A
AR, GO TF T BFE & & # eRa f1 AR=a FT@
Az ¥ | @ 7€t ol AR PR-Ba R o g oW #
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T ¥ Faw o Ml F i 4 e @ awd 2, N el dn
1 R fgega 9% | Sofad 9| @FAnEeT w9 1 gF A W
Q| GANTET g9 o7E SIf % e afw e oRfaft & wad
Hqradd 8| ZaH ST I fmal €1 g2fon ams e Q
fre @l fodlt B, s dg 9@ Shdt ¥ faEmews ® oded §)
[AF I Lo AN a6 YT A1 | gSide F 378 A9t F 2 fawdh
Pl STEd @0 & a7 gk g0 9 99 W@ | T8F mE W) day 9=
m S R ARk 7 vl 9 f @ q gE A, A ew ad
A A 2z 3 S spRE (Jurssic) #1@ & & @ &
T A1

HeqT-§
qyUs ARYFT gIU yega gHeqId)

AN @ik F AT SuR wmMEl 1 ghEar o afea
Fft ® | SE a% e & 9 2, U Sfawes fm 8§ aiiRE
TRIAT 71 & s IR w1 a1 2

UF sta-anel & e, St 9zl &1 @f Gdan s sEarn €,
9FE @27 & e F1 SR ¥ | uFh G o afe@ ggensli &
789 ¥ g Rt & AR el a0 % w F A A ¥ Rew w@
TR SPAA T &) 9EeE F Q€| [BwE % 7@ 'nE ga oy
3§ ) war Al B, &R S @aR ar &, Rrewr s atw ¥
99 qEEw § Afewias @asar a1 gar |

T NaFn g QR qrEa-ued, afaw-gend, mifE
nfiee-gend SR gEEN F o My § 1 19 QfwE anen @
FaE BFR J uF HIRe @ o § fFar @R e s@am ad
GO B9 I §9 § sfEq vd ufiglda sfadidi aw 9@/ ¥
¥t qrn S )

Y AW FT VA A INFA &Y A SER g R
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ghan, & 9z SRy hTAR ama & Sl B @ o a3 al
TEd 0A7T g F AT H U T TR RE-utE 1 Fga-a
qmaaId off N e s@erey g sha shEl €1 el g
A1 adeE Fg gaRE afE F & aue o)

fFFE-nfy ST ST a@aE $1 R W, A TFh N
ot Tl & ®alw Adt g mEfy 9 weE wwA B e
A goedm gefiaw & gA @ o, WAl ead d7 W &R
TF A 3% wR a7 y@ 1 ft | gg afws e § og
fasa-sae & 923 & Wi & e @ fafgm #1143 Al
Ml iR ofEEl F Faea | oz B qrias awed 91 ad S9d |
g § ganl arwd, @ Sifgdl F dfiw F dxnvada s,
3 Az iy g K aelt F1 afafifcg 339 ol @ify, & ¥ Al
faelt S @ qew eafug & o fafva sifadl 1 QA1 fFRgad
figdt €, QA zad & A § 97 A F fi7 @y q@t g @
aFa1, 9 aF =19 91 feafq adt fadt | 3@ a@ feaw awaa a
Al & @ § | A i #) @A § 8w @A g1 A
fAm-FA & G9aw @Rmad adt 2 wgd| anw Wt w4
uw SBE aRel ¥ | @Aarl A T e § A % 93 o @R
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