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'Can you make no use of nothing, nuncle?
Why, no, boy; nothing can be made out of nothing'.

—Shakespeare, King Lear
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AA-YI-SRN 7 I e @ =18 oreia Weel I3 o7 WFD W
T F30 | [ @2 A @I [ 20, (SR I GELARS 20K,
@ @F IDVERE A W 9 Semeted TRENEEE O, OF
@ICAegres ©ofF feel a1 Jegaa wiaz | 2w @IRER Afbe 9@ «-
T [MShTR QIR (At foel s e 1 eaR @Il wiefed
@« o 91 o 3T ggre afifes ¢ @izaw Wwg @forerE
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VEARIEAERE @ FeenlEl afvel ReT | AReiie ke &G
34 eaestenid G seeme emrd et agayfe @ walide =@
[GISIEGTE
‘..Newton, with his prism and silent face
The marble index of a mind

Voyaging through the strange seas of thought alone’.

qACEE 13 | fTEH G 2Ietd wais [ e 2@ 4 2o
THATT AT A A I |

@37 3l AeR e @13 it e e gfta a=a fofv fFora
FIBERETT | SYLe-aF AT (AF SYya-aF APo—d3 7t =93 e
o SR ROE (N, Ao maeifend,  Syese e
TSI | o1 T (T 68 G IRAR W IS 7186+ Il ARF AR
SIF TNGe G OfF b8 JRCAT A SIFHIE AH T 41 T, qaR
GT S ACF Qo1 20O A1t @ e eifoeia T ofe el 1 =it
TR FEAE, Twe [JE@m-afaren owe@ It [t freE
OHICe2 (S O

° 37 ©f&: 'In the beginning of the year 1665, I found the method of approximating series and the
rule for reducing any [power] of any binomial to such a series [i.e.binomial theorem]. The same
year in May [probably while still at Cambridge] 1 found the method of tangents of Gregory and
Slusius, and in November had the direct method of fluxions [differential calculus] and the next year
in January had the theory of colours and in the May following I had the entrance into the inverse
method of fluxions [ integral calculus] and in the same year I began to think of gravity extending to
the orb of the moon.... and having thereby compared the force requisite to keep the moon in her
orb with the force of gravity at the surface of the earth, I found them to answer pretty nearly. All
this was in the two years 1665 to 1666 for in those years I was in the prime of my age for invention

and minded mathematics and philosophy more than anytime since.'
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T fREre! @) | @R q=A (-(S (VIS (FHCE AFIER) @
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e fwf f, @ «fe sime o 8 fage | fe o
sEaRed g emfEel T fp we @ o
e EE eTAICH SIF THTEIT I AF0! ASHGAS PTFICS
IR (711 @ A3 AN FACS AR SbLe (AF SLvy,
@2 7fS q=Ed W efbd fomt o e GeTa 7yt 63
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BagT @ oIt RPN (st TeREferE, wife-g¥-d- @i |
@Rl 1857 frere 23ce! GiFced Al ©4F | MG [ FUET TACS AN
o qfEw Al e A Y Fopg 1 e @R @iy 86T o e
AR (RS T F3I e |

(Portsmouth Collection,Sec.1,div.X, number 41, quoted from the article ‘Newton on Particles and
Kinetics’ in The world of the Atom, ed.Henry A. Boorse and Lloyd Motz, Basic Books, Inc., publishers,
New York and London, 1966).
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(R) SIxQI94=R= (mass x acceleration=force) |
(o) fam-afsfen awang e 99 8 Ry (action and

reaction are equal and opposite) |

4R forf sfare et feggaet 1 55 561 91 A e A, e
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<a (58)
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Afexcet g

d0%
355 335



TR eSS o 77 e Qe foy s o aremn
202 TAC!, O7F AT S, (RIS FLAMRTS [ T Al 2O FIR |

T &

FfE (fluxion) *fby arFfae @ ‘eq@e A “ReT-a TS
I3z, AfAfSe 2z wRfent F oo Tww @iz 38 dw@ IH
LA Weew @i 9, F8 @9 g4r @ oAfde @i [ Sieiee
e feales], oS @A MR (R geedd [ @ 9w ifdes
JARRET FAF Tmey @ AAfdfes e A gee fef IR
FEREN, E6 G2 WD A9 IAF-9E@ &5 @ aawg fof ¥ae
oft fog ve 6 sfdefm 2ol wiw @€ T7=7 sl & w1 Tewr)
QT e ififes e @t Qi 7o) S FRI9 TS AEATS
AR 1 CT6! 20N @2 ‘2SI MR | STge AN (1R TG IR
Weﬁr@'ﬁ@mﬂmﬂ—mwa@—ﬂaaw@%mﬂﬁ
NAAFME G ST ql FifFed Ao e qeE 23
TG AY | SHRAATEA SAEI (DY) R (9)-4F LB T T |
T3 FANF, AZTHIZEE ol T | AZTH13 R SIS AT -
BIRGH ATCHE S (d)-aF G (39)-2 el @ TR 1 o @
TSI 2SIP2 TRIT FACS SN | GRS FCHETR o T
G AT AN 92 WA T e T8ER WEE aEe WA,
I TN GRFT FRE (Svav-dasy) | TN @3 ey afssivg Ifet
sfice Teb SN e e e @ e Wi e
MRS AT TR @Y (IR o | TR Tl ARFE @

3o
355 335



807 ©ite A (FIH AWR (2 (TSI (WA (o ({9 A I
@Toh), e 2o ferafeer f& f8hce Sf®itad S IR et feen (s
(TR F TR @, @ [Ewe @ T (2 @ e @
AT FS I IFERET CT6! &7 AP IR ALF®, @R
2 THI QAR @AAB LOF IJIT© AR, OF I 62 092 Ao
ol | foRfTem B8l dx, dy, dt-aewl T G2 FafeFn A2,
e Slifeifes S 9 27 infinitesimal, T ¥ 86T AR 47 AF 0!
BT MATST Al G 1 N oM 7 o O gm bR Oifghma
W o8 frfye ke o azd s FefeeT, g3z s= o g
e sifoces sod Tgq a6l @Rl tof e Reeiw w7 Afders gy
(@0 BETI TR TICS AR FCE | Sizrel AT, @izfenz oS v
WA 5 A, 68 ©iF WS A, AW S AP ATl 2 ST |

aqi7 9-adfb Twrzgd M g s I 86y feeg s
FETT B O OGS A o GEeE TRE g e
CEARET | dUm3 (T AS A AT AN AR (1B NG
TN fageB— F (T 4, YS, 4 (AF o FHEAR—aPs g 9
@AF2 | I @3 GfopEtd TiF O wififed F7 (AFe (g, 31
G Al I ANTE TG I FEPFA F (W GR FO N2 |
@67 eenfafes spifife amme fros:

y=% (R0)
F9-9F NS JHAFA 2T FAe 2@ it gz | @9 x 9
(AT OB F& II6 IAG 7, @ Ax, @92 G y -9 @ “ffaen
GBI A Ay . OIE (R0) AW sz, Fo @2fbre gfow o
Ay = Ax T T @ gfbre @ifa ot =T 31 @Ry > MG 24!

S
355 335



WERIE T, 9 [ (AP AES [ @00 GEIRg (@R BIEs (&FIe
AfRqeq 2@ A1 oAk AW @B 92 Ble: >, I WCEDF Ak 29
NG R @=F

(B AHICF'S <! TR, O 1?2 (F/G ! Z/C! (F61 TS AR
T 56 I CO! AN I3 TWIRIC AT I fGgeod CFGEE, A 0
Tl 9FF I G2 ANE (SAR, O @ FA FEFACE AR |
AATS AT T NS Ol Foe, N-(F AAB G LA A2 A©
T, A T A 2(ER 5 AoATow | oizee afslt Fr e
A Mg 8/n. G r IRYF WA A0S, WL FoI F (AT A 79
2R 8r/n, CTAT #CRE (e (T8 @2-8r / n. oA (TRAITT WG TR
@5 @36  TeREE  CFOEE R MOxFE, qd 9
(8r/n)x(8/n) =64r/n?. @49 AN r-F F (AF < [qgre @ A=
e 0 (ATF n AW 1 Yok fagalty SIS CFawe e

Area =64(L+2+3+...+n)/n* (V)
SRR 1 (AF N ORQE TS AT @oree oo WA TR
(REETEMAE (<1411 (G 419 I @1 TIR:
Area = 32(n(n +1))/n? =32+32/n. ()

QIR @FAAe 58 BB A infinitesimal-SToIT *% 92T F41 2 |
() @ @5 T @1 9/ n-F TS (@G I NI I T, (AR
W, n @ HN FNG) Towd 1 o wfees a’ @G (I IR
qFe  (of I G, infinitesimal®@ w7 @3 NG o=
32/nAeifBa F Wl AOCR? AN W TR GFAEE GR |
adfie @7 TG 2R 01 GORE FEFACT AAFAT *A AT

SRS W T (MW AN Pfid (FETE (IF AR 2@ Al |

3R
355 335



fageta (F@ @ 2N AT 17 2@ 1, 8 Taa@dd 6w Ted
Toe (@R (@ HAFAN R O (B AL Q4] 2@ IR Sl
@3

@I (@ AR [ ST THRANSTN (TS (R T
O A1 ©R W GR WiKqred Sniadlt N weeeneE § e
e O a6 WAL AP (A (6B TA9 1 G AT WKISHA AN

y=x?, (20)

Y+ Ay = (X + AX)?
= X + 2XAX + (AX)®  (28)

QT (28) (AT (0) [Es T 1
AFCR: Ay = 2XAX + (AX)?
AT Ax a7 AR
Ay AX = 2X + AX ()
q Ty ISR AR =0 TR (R 1 AX IR Ay TS *R W
NI T e F AF? By 2x, IEA AX (S *THR B AR O
wd, @3 (x y) e e o 2 2x, fcen @bfre sMewtee
orEIce WittE WeItd e T4 =

dy/dx=Ilim , ,, Ay/Ax = 2x ()

QI 9 W, OIR2 fT85q ©fq GRaice fdfs pF-smafs aifasa
Wﬁf%@"ﬁh

EGERCIES



GIF @3 @AHI2 o @At cvaTa @@ FAE 63 I
IS ARy | SR o3 fagres wcet «fbde o @1 IF T (&A@
b 9TF YA ¥ A8 RgO | @ O W0ol 9 (A0S T O_E @ o
@IS S W Iwce At Aeid b-aq Jeef, gdie us |

dl

L

F o+

RIS s

A T @8 (@ J@eld ¢ B @A-AREES G, S (Fawe
57 @t 12 fagefBa Wrel 32 AT O I AP Fh S
TS T& (AF X O T G 7% ACIER 8r/n, @2 G ©iF
Tl 2l (8r/n)? = 64(r/n)? AR NGB (MBI GHIPIGI qP0!
S SAfEe @7 AW e

Area = (64(r/n)?)(8/n)

= (512/n3){1+ 22 43% ... +n2} (R9)
{ 3% e @oeeEs o 3oy el 2w www e
EGIRU RGP

(n(n+1)(2n+1))/6

38
355 335



feT 2t M 3R n=12,3,.... 933 (@6 (@B T @ @ @
A I 911 82 @ JEN, AfIred @M SR $CT, ©Im T 91 A
B A O TRWG A% e @A @ Fepfs oife @war @3
CRABER S (T61 Fe:

Area =512n(n+1)(2n+1)/6n° ()
QB GOT ANEl (12 92 6 F94, FfG (7 n-& &N @
6T, I 1/n & *oa e e

CTIGT AR €d3/9 1| AT 7T | FEAFAGE AN o e
FICS (AT @S TN AN Al G2 aF3 Fe] ANSH T |

FIETFE gl /Wyl 2018 TP U8 48 Ol [ow T C1eTES
QI (@9 FE CFOTe ([§9 G “Tahe Gfs 2o @6 (o @ited
AR 1 A WCAR G2 ©F AR (O T W & (7 1 (86 G5!
WWW&Wl

FFNCTR T (F?

FAET G (@ O v few g xufes
TR TTENA | §F 2% e 86w, AET % foafe |
LG LT R K 4 o G T CE e O i | P M (6 NI E L
e FRIToE ORI IR ©F I QI SIHA T @
IR AT TR (72, AT 20E 4T G S Wl
I FRAL G onl FfeRpine? g I e g
T SR FAFA [FoE A oS AW foet =

e
355 335



TP (AATeIce $8, TEEd Too, 7l e 86+ free |
SR (1R afewfas coioeizel, (12 FoRfTa FIBH-ACWed
QATF, (T2 O 79 VY ool qIeTqq I | PR FIae
FEAFACE 82 O LA Tolwaiete, ARFET -
2 A9, Sudpe REBH, a3 FEikeEs | eie fefia oin
e wEfeRIete IRfRET svae e | Ok GIetEs
ol I G-k SFHET FE@ DoAte MriReEm
SUb-8 AN | F (T 86w SR, (6! 632 ©fF (@&t
N @ e T 2w g Sfewe bl @ g
el sty weiE foe ©i-e q@ bea W e
orite feters wizees, w1 e e T Seel, «de
T2 TSl WP ICENEE (=0, f[Tedqw ¢ aoreiE fofq
OIS PR SO (ATF SV FAF R A foq T=7
FIfbRfRE #eE | ok 9ite M8t et fFafire qeieTs
zre! fofdoitaa w1 FE6me FfEET otga 79 zwoe
o Tl fed], T8 ©OF @I dOR otefed & A1 o evF
GT A I ATFE 7T B @A AR | oo (Of 472
e @ feRfie Aed @eE AFPE  (@EA-F-FIASE
@@ @ ae o o afkea reneaEn s
EEma @I s 9@ite? @1 Ao geaal et
@A feted FevzeRd, FRfe foem 9Fp Tae aFfed,
(R (MRIF A@ @Ies w71 fofq 1 @18 qorer o »’f®
A @A ORI e I@ ool (BT 9=
T (FT IR T FAE T QN 9F] |

@ FES MR TN GATHA M2 Il 20 | STSIN)
e o0 TR [HOERR | TR @I WY sifores

EGERCIES

MY



fafay s =2 =iz @ afi s, 969 o3 Fehma
qF A TepfeFe (e ARm 2@ AE | (1R
TS0 4RIFE (68 (woifes SeIdz e fafb= ey
AETS (3 IR OIS “AfTensics A (@Il «ife 42
T O IEAST MO | P2 GAEE CURE (AN A=A
feafem @ 9o Aty av=fe @ =14 297 78|

AEAifen Woet afites 3fegme ww [Kva T

AfiCeq FATHET TR @F61 FefHR IfT (e TA 1 A@R
TR IR (T2 SFSFT 0/0_9F e, ICE s A e ¢e2

TR (NI FACO AR 2T | 58 O Wt @ st T4 T,
TG THAICR lififes */=osT

T I ST I

vy B TR «F dfsefede afewre «fi@a smard e
Fomm-Sicermt W @fre  (Guillaume-Francois-Antoine  de
Hopital) | SINItAe TN I22/E I FUAT (7 =W
L’Hospital, T¥ T 7 Cwigefbe 2Bl 2 (e SiEies eRei
(@ITRre B APBIET @2 THIRAR #102®) | (RIGGE FC A T
QT2 qEL dfs S GFo! AFF T @A | 8IS A
AR &l AT 90F A I ofte @re 2@iee Eifes | s
Jfew Wb R ~miafe 2@z ofF 1 o8 wbeg o w9 2% I
@12 ZFC! (2¥, WeEd e | A9 (=regce W fof wuw (oitew or% e
g AP 561 71 AICe TR Tg I HRE Sowpet e 7=

9
355 335



A YR TR AN RS e (T qFCe, AN T8 e
(SLYA-3a8k) | WUAPT (FEMGAN (AF BSRENCE 5CF S el
AR T 4 G901 e fored w1, 5@ 4l f=ee@ @<= |
fof @22 9 ©R e AE (Sues-dq0¢), TEIR =" 1 Jood
AR TCRIRA sifofets | BT el (=T CHifecae el (dao00-
39bY) 2t wiEs W —ferte s 9@ mery TN swedmm
g GG MR B I peeRee S 1 Tt q191-5151 gETRR
TN sifefe*icad 4@ | MATSE (Number Theory) (/F #AfAIRIE i
(Probability Theory) Rf%gred wead < o A =S foe
TR [ew 7w Poofe fear forafire wge oiftre et | 5@
FIATOIE NRANS T2 (AF G AT I 0o i sToers! fwet
7 o1 Ol (Ao 799 it R e TEE 2wk @, ff fiqew
GTo! &7 (1 PO (@I N9 BE 2w, ©f (Wie 991 56
R A AT (eI AT |

N
3554w 33F



AN (T2 TS IAEE I TR Al 7 WFe W
st | b ofe «ed @i 2@ o ofF @ FreEe IR 289 (o
FAEE @ FEFA-TTE TS FIGEN QiR O w2 fof e
FEe &8s, TS GIF B fofd vo3 (qea | wifds a«be «ul 383
I SR, Ffe J, ©fF AT (OF A To WTH aAHE, T8
GORTE DI (S AR W @ 720e | fof Aifer 2@ (itee =it@s &%
GBI ¥ foel Qae, FITRSTE TR IR ALFE AFE O, i
IR FEAE A fFg T O evF T8 Tl fofF v
oot TsRe @ISl | (12 FITTETEITS (@ T Ferere] e, S 7o
fres g fowieRa @i 363 Sitor @fsrere difexce! qFb! 32 fored
CFETCST PN @9~ Analyse des infiniment petits NN 1 (31
JZ FIMe T Sudy A —WEFA-HAE edd ofAdm @AW
NGTE | (1 3CS e G wwgad (@D oo T esi ofF w9
fea1 7 A @S “EnforeEm @ I Hiffoe 2@ arTR gEETE TaRar
e RrEe-agiems I e wikge @@Fs I I (=R
BIFR (S O @ e QIS o6 IR0z GT61 (AT Ae1a (@ 47 S
e A ET6! (of F2rwe @RI I, 8 pfeam 267 T I T g
ARS8 TAR fodt A @O SIA T2 @O TR I 3q08 A,
O 99 7 I AP AWCH @4 FAE A1, T I M@ qoE
TGN (7 R @from gos e 2@ Prafkee @ IR FAR
@G T G T A Gl FRee fwm ) fofy faree agew oo
TN FERET I, ©l-€ e Ao SIRER A | IC SBE GF0!
Fres e 3 i ke 3 32, e fw e sitefeeE |
o e i el qife TR AR @, O TgE o[ A
fBfdo (6 HROIFIETT AR RS (AR (@ A3 FISB!

0%
355 335



2 302 qleTe | g w© W @forer awG3 wide weet @l A
@fod A |

IR @4 AT F 1R @ 1 G TS oA x I o A =W orReA
93 96! 9 Atz—8oF 6 FOFH I T g T2 > 1 8 x W
0 =W oIE (o [Rom—eonenift o afqw @61 wf s Is5 5 2@
WG | (I W2 ACE A ©fF 1 o o <7 ¢ @ ~ATered I ol
GfSR (=T qeF | aHEa foa%ia I@Es [ GB1 T heree
FAE ML AR e wiw feRfvtew wWeel w9yeem Weifveita
Afrefaureie 7ae @R @R 99 (A | 68 ETferE wite wew Fiwt
(Sforf S CTrertat Ffog Mre e FFETEE S 2
¢itR 97 WA @ & AEEs fofq 77, 38 Afen) | fsfq @2 Tereot
T @ SR W T whe (@3, M woAw-fap 9t wiexaE
TN (differentiable) 2, U2 TBIFECTT TC AW Tge T 7o
GIO! AFWE TETA @R, PR A G A @ W @ faew
RS (12 2 T Wz, Jdie waied fitsz, wrewE dffe iR
02 AfGa o[ PG AR e oI IO HAFIE ©odds
SN A, TOT T I G5! FTaS (=it 78, 27 (@I T
TR AE, TACS! T AT, 5T @A TG Aea 91 1 AT
(R0 FOUTE AP SR, (AN NG AT A 1 A, T
263 I A A (A A AL (A @S TR), T |

e, ot faxz?
BeEfece cafefae™ (plagiarism) 0T @61 A TR,
A A oG, 7 ORICS, ‘FiWEFO, Sefovare el

o
355 335



‘(orRfe’ 1 ©tg @Bt g Ao 9 Pt orEfe 73,
Jraesited FifFs R WHRGIE ot @ W AoR:
GFEER NRIANETR (NF P& AESS ©fF e e
e e, W32 Ters ST AN FE @ | ATFN IOl
T2Fee Goe SRR U ®@d @9 wfenmeed s
FfoToI3 2ACel TEHE AR WA F@ AR e
TR I, O TE @O qCF 0T Aa-g90 e g+
(RT! B! QI (@FIE! 212 0 (o T, Q4@ qfR4PT qoe1re
@ oM O W1 O O LR ORJE @FG fomme
THREDGT FEE (ARG (6 FE IR (AF A0S 67
FF@ AWe A A, Ry PG W ddEe ¢l
THRCIEA2 TR (ACF | (TN, QT NAFCS IBRCT6 (ATF
GOl Y G AR S AANAE (TR SR (@
@t i facem I@ Wik S99 G8n IedbEs 93
(RIS BFeietal forere fos, ol US| wwd
TR NRES-NEMI T @3 fIToata 47 98 (el
TR T ST (AR YOCR O BN GFE IS W
e T SRS @R O e I (@il Afas
AP B (FETCRA, IS (R GHE G TACS & (ST (6
FERER | Gl ORRfE T, il S Rge  pee
TH,EHT FET 8 AR AREA1 GECARE A SHGF R
NI Fhow A T |

a3 oweR e [ afeer siees
ICT O FEFA IFA A AP FARAN I (ATS (AT |
A T e wem f (R siivsma W @iee e,
Mt fm awa aEns sEz @3 B vl

EGERCIES

9D



IIE) | ANE (NI) O Afdces Feaifre R aFe
fegsieas fes | @E7 F@IEE, wid e @A e 9=
e oer aifdfear T olte G611 I Gremifen®
SfeP e Wl AR FEeR f$ g3es
T/EPREE foaqrr e @ AR oRred @ 7y
ffesss I @R GO @FF AT T S 2R
ANTE IR, [F8 I SRS Toite 12 TooliH
JIR (FT TT,AGADL ©1-2 (A T 1 6T IR (AF GF 7@
@R oF W&F @ w@fN (MF) THRED (F N
AT 51 ANE @3 Afaferra @ 9w, a9 e
The so-called Fibonacci Numbers in Ancient and
Medieval India”. ¢RIfGa Pfwice fof o IS@a I&
2% @ Qe | O e TgEIMG QI 277 9o ffte-
q= fERAa (S22 9B ol wes

(Y8 @oo-43 Yoo «F W), (ANAE (Sdo¢

PBICHF @), G (ZOC@A (Sd¢o YBTHHA

0) e wURie @M TRy @3e

SR ffid R[fsg 3 @ oie 1 qRe

Afge (Soey YBE)FNOE siefe, T @

e w7 2R @M e, «@dz et

QIR T AFR JIAT FCACR |

forem g foeem siege Siwa wwen fRerEe, 1 @E
21 IR QAEPT IE@ I AARFS A Q@A O
Fivl [fy Raabee @ I3ww @< Afewcst Teqd|

10 SIFI=IIeT @ W SAENS Historia Mathematica, 12, pp 229-244, 1985

5%
355 335



Toad 5 @ SAEbIpE FEave T4z AP JRd 3@
I SIZE DANCE A FACS A |

NN TR P G RF© FH =
«INfas K/ 9 TGS (Syllable) =1 27 =g @« fasifas
@AE I W eF 1 @ @F @ 4t 9EH S EE
fRorBa 1 (NF TR @, FS WHE GO FH
foqeRiad Tweite: @S, I, ATS THA-RA IR
TS@ R®A-RY ARE@ | Y3, V@S, @ACT -4
gAGESS, O@ THRI-RY IENCS ARE | foq o1 At @bz
JE, AU I8 STRA (o7 AN A faoRibe M8y qem
AP, O WTR &R for for CAMee s Al 78 |
SNE T ST & AoRivae eFg AIBE @ |
QLI 9oRIB QTS e 0 97 WDl Bore
ARF—-aB1 i a7 ©© I, TS6! TH-RWea |

SRR AU ETEE

S O — o (1Y) I o (¥F) — GG AT Q =%

Q OFFE — &, &9, T, T — (B HRA 8 =R

© O — e, TN, T, FoN, AA949f, A%, AT,
917 (B HLAT br=xQx

Aol AR Fe ([ @ AffEReEe Fo
TEROIR F? G4 (@ (T T Mo AME n TR
AR (NG MO e WNR: - n A9 { M@ edt T4
q ofheq AR LR 8 THE (A dY A, ¢ TE 0 IF,—-
GOl BeTCq |

3, 8, b, Sy —-@3 FYNEN @ @ A E 7o

EGERCIES

MO



QTFANER AFRAT G50 1B | O GBI @ fITe =y @I
W e TR ©f f$g @S T @F,9F60 |
OFAF FOE = WA GE, T @& 9PE, adie o 78=_y
TP | R AT QO xR =815, © AT QOCT 2x2x2=b16, —
e SoEe TwiRgde Weol 1 @B sul feweR Swiradd
8 (@I RETLE T7, ARPRYA-ANET woe @)l
WTH QFf6 | TOUF TR-JIFAEF A AMfdred a4
D TE R -2 @F, I e ffefwrre
ST 9408 WEABAICS Q2L A BT |
freiafog Swzae:

S Y @ (o WYY YISO Y2 W@l), -6

AP S

S O T, A- (G AN

© Y e, T, - (B HL 0

8 WY SeTete, wole], Felel, Ve, a%l- (NG WA ¢

¢ O FEETE, S, FEee, ST, ST, e,

aJofe, Folol- (1B H b
s fpoaz @ ofiee 2@ otz @ «bre o
O 2 BB @ TN da AT Aioffa wig
A 1 AR G (12 TR Aif*—

51 Q; 0; Qv b‘; bo;

o e FOE T@Ige =AML Afored e it
SEATEOE TT® | (IR @ARY U2 THMH Ao FAM,
R T7eE A9 A (A 9@ v W g @i @ft
TITER FEREN, EEg WWE N 2 s FRR6IET
A (o 9B wwgrd ARGE Wiq @ eeR-rwE

538
355 335



A e wfefre w41 oo |

el R AGFTE (@02 SR W @ fFEamife A
©EEEe e 9 ol P e e s
efRee™ | i, ST S 2 A @ Of ¥ oy ot |
oy faca foxcel 4301 I8 foltd (Feras? ©y -2 3,
A0 @ R T g 2@ citr G161 68 fofv e
FEA, TN FERET qTSIT FI (Sbr8-55)7F
aF fefyre Afdfes RFamity T arl Me == =
71 9, 9B e IR P32 W, (T2E THReeR
=

AEFC TR (TS TF: x/ x*. G0 qERNCSR ¥ AP
X T4 0 21 ETerREe x 9 x? qb92 eRrebe s SR
@@ @ @FEce Al x-97 (ofceBe =@ 1, 99 x29d 2x- 96l
R T 935 THRFd (F @S | AR (IO weAe S
1S ACR: 1/2x. W Rom! €@ 1, A Feifzeqn, @ [ 2x, 2
x=0-C5 0 3 2T | JoAR A fifoe:

lim,_,(1/2x) — S,

R (@I [E FNG (13, e =P 2SI, S 4o TS
S ANE, AT (13 Smzadfod ool | GrFea e wieE, aF &I
If¥G 73, x TL9 0-9q e T
G(GIRCERD G RUEE
vt Feq J4: f(x) 9= g(x), 9 f(x) & O Fq g(x) M@
adfi]  f(x)/g(x),92 SR QDA 91 T I FIHATRER

NNs
355 335



B 0 @ ACE, T x-F 0 @ W | N
f(0) = g(0) = 0. 9T [ TP TS FIR¥VCF ABTFeT FCH MG (71T
h(x)&E k(x), 8295 @oita, faerRfs 51 «Im @18 a2 F& F:
x=0 JA2E IFA | Ote W Ie 27, o 9 g0 [ME fFg sArewn
TR A e A SPA A A (I e Aepid 73, Sz
CSl T {8 (3F | 8 8 TGS ORI BifeIey I, ToIR A
Ooqd |

qZ I@E A 8 PYREE (12 Refiesm gy ¥Ba a6

TGS WY S| (T | ((AE I @ EAeite  Afdfes
weETS 0/0 (F QUi (o1 702 1, IR «ibed RAfexcs! Fiee AT
2z, IMe AT 58 G2 «se faft—ffis | FEgae™ s @
G (2 A TG A 1 =i+ | o «foeed Geies o8 7l T
@2 AN T BT (TR ©IE, F AEE?

V)
355 335



W TG
IS QIERCISH

R feeT e ol e = |
— 7w o

FEes Ofv () [ew ez, I [ 23 o7 9 79, S
DI S1e A @7 Fed | T Peareew o i 1, 58 ¢bite 5w
JRTS A, @i OF F-2 23, AW 29 A1 | AIGE IAZW FFo
qifyy T FOOICF2 | [T FE V1 ERE IEPICR (O AN
3N ToICT SPTS, I T IC WO W (AF B H @R v
AOPE 7Y FA Qoo | (T SPPIGCE S OOl 8o F S2gS Aol
I SO (G T TGS ATHIZT | 6% 5 Ty IR AR AR
G (@G [ TR A siid ofs a3 b1 wfsfie ofe ooy iz
Rl o2 wfewiad, 91 ' @3 dfferw qiE W @R e
A@ GRE IO @F, @R [N qENewd A | Ty A e
e i «2 @ie o @ swidkmm = et e =te
MERes (@G “fere 2re! e |

GTerR*S SN Tcel whageas fFefts o) fm AR amaed
FE A O PATHE NS SR e [ @gg arens

59
355 335



“iIr® A, T Wiyl Reine e $are e 7 O TaGEE wyfwe |
e o fAode Teteel @ ST FieE wie oo (daue-
Sb0) | @RGSR @ @ e aeem, §F o i e
FACST | N, T© TR WO A & 2@l (7 T, FHegres ofF
@ G0 TFOIRE (@FOTE | (@ WER F Ae F A%, J ©F @,
IR A o wd, @3 fre Ofn ALHRE bR Te (oited T FE@ @
e (oxygen) W@ GER, O I TR-AHBTT FE FE
e @O @I @ars o Jwa, TgE-E, 58 TN, 9kE
TG TFIT GFAEE [z FEE, @@, g A o e
TS AT (21t e 4 1 @A A2 -AR_AET o, 9L
3o for Oime BfR@ | By IFO! FIHC €M FAR T Aol G,
T I DO (@FIeze (51K, GT51 ZE, S (It RIF3 e e,
Je AR FHIIW 1 AGE ATV A eward  (hydrogen) WG
SIBR-AIARE | (T2 O MG O (3 FeCS &F B, O g A2
FCE BISY 2@ IR 1 AT oW W (@I ePfen @3 WA oyt (3fre
A [sulphur] & @ EEIGHT I qoe e @61 & o=
A T (TN 1) YRGS O IR g Ot Feee A @dlfs %
L DO WA I @ ©IRCO!, AT IM GFO! (@ (PO O
(I TS0 BT ol g G061 Cofd ICH O 0o A I ©IRce
@1 (O FoCO TS (A (@E0ICPE W (AP Qoo ¢4td fre wwe
IAE | @R TO2 ©I7f AT TA ©O2 Fed 2, T ©02 SRIA
003 (I | WA A0S FE @ YRGS WO @3 7S ©C IR
Ol GF YA WA GF0 @ @ TR OF, SCATFES 9w | T© A
IR AR OId FRIF (B T 2 AZCGITS | (ST AR
RDii7e] (periodic table) 97 B3 AL |

N
355 335



Q3 OGP WFF IR AR T @M T 1 Al &=L}
YIS bizce R hE Q@M slem F@ @@ A-cefiwa, I
RereTe eoq Ffkee @M, O T ICGITS AT ARCS2 W@ (e
SR O (FECE (Ood, e T @7 SAG! (72 1 BT AN
Tod Gl foe A, @R OfF Wi (6 WP ST FFAT P |
o2 dem (7 g smrwels e 992 Tore AT A Bave
TITS A Y3 WZF THOR QAR IR | i 5eore forem s
TR (AT |

fResieeice oIt s Wifen dg fofe fog ofw @ 77, fofe
FET TR eeledt 9 ofF Giifers ©g 1 fofd @t @ o7t @ sfasne,
PO Fifed fade Feol ©-3, QiR GiFq A AEF 09
gefes TE | O T T FECe W PR e ez
qTee FACS FACE GABgRATOR =@ (ficg A1 @3 ogb e
Bier &7 iew e

o8 @b 2 a0 R @t evaw e o wAreyErs Bt
@ @A S fow q, $@ e Tofew, o @e, 7@ A = fwew
(TSTH GBS GBS TFANR *I AT (e (°F, OiR 0wl
FE AT A AW? ©A, WIS T N A I (o1 7R AT Al
*fedice, feee W fAes AR MEir-az-Twa Sew o I3
@RI @A Sy AT 711 bie-orgd @2 [eraifs [Rowela
T FACET Q0O 16 (Fefed (Sb-38-3509) |

T (S 7T T TULRY FCAN | ([FAFEod OF NG izt
sffsia ofw T, T Rees sefe Jge 5 @ q=d 9, 9% fe
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Teferw o1 Re@iee @i 8 s dmE e I I ™i®
o gPTEATe? Sl wF FEREN qR SAEHEE @O IREA Y
PG feqifRe weae | ffesite ofa 1 fost 231 ©iF ya=d 77
O IASHIA AREF—FINTS (absolute scale), TS BietA @ *y
I, @R IEF e @17+, Bofes =7, afme ags [ui oot o
OI7 QRIS YCR ASA @RI A1 P G (S A
‘ST (absolute zero)-&s WA A G GRIPTAN (FET -329.5Y
fofal, FIETRIZ0G -8es.us fofa |

?'1'6/ (oo

A ST I T @ TS (ATRITS AR (T ST AR
TG 7 ArFFeid) e, FoN oae AT -3 (@F, < vT =@
I AR T8 OF SRR AP 1, F AT 1, IS S
2 AT | A QIR (S (FER AP & A, IR Gl
TRAEET & @ O O AR &S 27 OIS FI@R
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IAFICR AKE (A 2P €T T | AW FICI (FICA (I LT
TR @ N G T ASIE @ ASERE 3 (@RI A6 36
el el AR, Mg s TR, ANifeE (o TN AR g (TS
S FAER -¢o T ITCHT -Yo-aF WG qATT 1 -390 ©F (&AF
ST VR | O (AW ACAE &S T PP 1eee = (Frpe
FIGIEH, FTF2T RERIGH FA A2 S AFEE) O IHE, 9O
T @ FIER PRSIR 5o I FUA FACEN | (@A % @Y 93
wifvw o @ @9 6 Ireae Soim (31 ofw @3 wifme feeee
qFhB Tgd =MAE 21U @ Trfed, e @ W ARETeREIG,
SRERW 1 @2 iR 29N RS 7, dFfed a6 TN WieR, AR
@ @I TR S I T 1 G TR «@F TG
TG ANET FRFSH AT FIT 1 T ERT TR Sl
TSR AR @ (@A AN ¥ IRF @0l [ FOAH TR,
g fes, fofd MMaeioe 2 MRERER T2HER, @I a2-
THAWE (W, @G W O HeR q0 I A (@OICe At @RI
IR G, ILRFTRT TG [T WOl T (& TOol 20© AF OF
A (A WES AN | 2o [Ee whifieed TYe 2@ Pt
S P WG M1 76 (e ©IF W =4 A9 ARAE Apreg 9
for IS 1 M @ AT YT M@ aFfe (N Fea G F A
(@A DA GBI Th2 A MR @Il Q2ie &l i,
q e o w0a Ao edsfdia TH ANGA TGS AT VLA |

FE QIR Q-TTOR W@ [Fg G FeR & TSR Ao
TC AT e 2@MRce sy fXBew et forier o aw
Ffb® |
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TEY @ T WA @ 4@ 9 A wWZfen Tg7 T
e aF Fa—ias s eEf@s (8vo-vqofd.,), afHfECa (
©82-390f¥.7,), dmF (12 o e 987 SRSl 8o, AW IFROE
(@RI 9% oM @NE arfas JraEhe™ (sh-eefd.s),) | w9 wi=E
G T AT FACS GF DA |

YN A ST SR, A GBp AR Y N | (WSHTT
TR Aol @8 Femre foql a4 Biea 8o RS | QeTE
T T orRERwR fod 34 (Three laws of Thermodynamics)! &%
MAE T T A e @19 AfFF *fS (mechanicalenergy) Yoo
W32 i, g aEsice F9Rfte e i, ¥3e *fea T Tul
@IIPgE wWEsE b AFce Aid 7 wdiR fm feg «fe
T, (761 8T M1 (Wl F2A, @ A TN e ¥eq froret

AFHY (conservation of energy) |

foppaa fastaf, o oefelmin &eR @ = s, EHR 2
eIt e el @ @F 9o HdRl-ee sifeae, e aE
U | 97 @ FHa 1 e [eeF @i, e @iy, av=e i e @3
T T 1 T TS N (@ AFfod ufE W W 4F e 1 AL A
PR WG TRGRA2 T GF W® SKICS, A AGRER (equilibrium)
sAfafefere (TRt @ Tos YT e TR Tolm (31 @B
one-way | 0 I ~MLE AW AT €T (T WS TW, T
JIE A (@ARSH ATHC TR T AT, O (@Bl qFb12
ool FORBIT T I G2 GILFT IF I (@O 4T
A OF (FICS GF0I (FOE 2 EF aFp e P (=T e |

SRR G @A UAGR Wfenfs | fegwedd MR ANE qEE AT
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ot ot e T8 (o QAR WA (It Sieg2 @R T N O |
adie ¥3 oF BT, qres oF @ | vy ©F T, ©F “AfFvdas

a2 @ 9P e oFfed, aiF [@ER 9% WETeA entropy-ad
TR @1 @7 @Il e dfexw @iz o9 @i 9 witites
‘QF IR BT (M9 WINEl @ IR0 | GTF MG e Meters w4
I 1, (1R *fea2 Trol 1 a1 ([@¥Y =T Towd A ey g 2
S 8B (083 AF, (A0L3 AE, a1

G (AT ANGMG!, aFfod G5 7iBeeda (A8 20Te, eFfod S
fRereleae et @ eEfd A A el 991 @@ [8hea afsfiame
e @ Hafs wiwa 9p @eeiE M, o7 ©g SRl a6 9q M
G GF0! {e e @wel I (@I FIFe=rs, Sz oifgFel,
TR @I A (2 GFG A 55 e dre s verre w91 @B
@l = reversibility-t37drey 1 FEyEce, widfe s afew e
o e foiEm sreafeoy @31 @es Sfafie Swrmd® @@ Iers
piRR @ oFfen Afys IR o ©f 711 ¥ (A wel s @18
Ffes AR (AN 9FF Ao T W IR_E 27 (@Al A0
@ 917 9039 (@II6Te fpea A 1, MEb oifseg q1-3 Fo@ a1 & |
v3 org W3 @ [y, I Qs d, @3 a7 Twd 999 Ok e
TN (W e 9F a9 Ad—ofiffnefis @@ (statistical
mechanics) | @3 49 Sy Foim gfefed @M (classical
mechanics) € O#@RAN (thermodynamics), WqEA WA GTg F
I @O @RI B A, qEE WA AT R T wdiR «gR
sfsfee MR wgser foaghon J SEH T4 1 TTOIR FS
¢ reversibilityd SEAPIAR A A3 (AE ARGAR G-HIACE
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SIEfCA @ FC (probabilistic concepts) ANAF “feF irreversibility-
& Ifer afearn afefe w11 “7St aym @2 [Ragern [FEg o
AT FBR 1 AF ZACS! B TS (S 77 A TNHF @I 9N
o7dfR A1 9T 0 4, A TN (A (TR, TS SfefE qrel
(7 IYF-OIT BT A A ICA-FCAR |

7 o, SiRERwE e @i fiea § 1wt s 7, ¢ibte 7wwe!
Ao “MFWA YE QUi «ft e stom 18 (e e
ACAEE) Lo T F form ¢f frafbn (et difoifs e e |
TGE WA @ Q@ WEADeE W WA ‘zeroeth  law  of
thermodynamics’ I SIS T 271 @FYTN ST ©oF [@ifre
Fefetra ey fRreerceTe <R wiBee 20

O Siet 58 wiw T wiet AT

Afefae qelwl Rt @t fax @9 fte v @ Fece o
T *erre TRIRCe | 58 g7 I wEfeaetEs oieirfed 2efe
R 08, (8 fae Wiwe (2 @ AR, AR fre WA (red
IER | O (TR et [(Rfee are Ire wifve el 2ce
AT fewg (kinetic theory of gases) AN 2fSd #fe T | 2 SUgd
T TN A, Ao FE TG U, A AR Gl FRIF @I TARI (713,
71 foavees, Br-afsw, ama e eftegre a3, @I, aw-fAw, a-
TSI (FICA A2 AW AT oAfTwst e Aea 911 o 967 @2
RGN AVI A @ AW @2 N, MY, A1, W, A, T
corel, 2, T, A fog fea 3o 2@z W2 g | @3 olifere L=t
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(T2 TG wioEawie iy REmet@ i ey 93, oiid @ife<
WA W TRE@w A A | (TN L GG 00 Pl CQRA?
SR A [? BI? Al (viscosity)? @01 f&fet AN A S 7 R
7 WRRISTE WRE AP I (I @ T OE R o)
AR BRI 1 D17 (AT TG W (G (FCB IR ARHT 203 WS |
I (ARG Y2[Le ISP, GT613 Jeel I aifsfwerd sitaadi
I | (BT THRFS (ST AT GFH—ON-qF ATl F? qoRT v,
T YOS (AW (72 O | 6@ MY @ e Sl @ Tero (9/es G&
A A @ NS JG—OF0 qF TANCINGE WCAT (PO (Tod
Nifa® 2.75x10% 6 Pl A1 AfTeCe @it qca Qikel T 2, Tl
S G IROICAR AT 1 @B W I AT T (b8 e,
IR AN QL6 I (dofefess slomivimies fK=1G A< ey @3 o) |
o=l e, (o151 frggiee o ol oite! S e 49« 7= 6 =
FNTER? O AHME BT TR | e SKE il A, FTe il
(AT ACHR | T03 @] AR o2 SImd Sreerl A1y, Tdie sftael ITe |
T 7S AT O MY LT V@1 GOIT GF6! LTFe (Y IR S
T | OF 82 J3CF (AF IW A THI (e 27 (Sres AT
TCO! (I [ (o AT, @NF FEA Wiew Q@A) SR (of FAB
(21 T Trefere '@ OFl bRWcE ZORG IACO UF FAR| 92 @
Trefere 2@ (@61, GT6r IW (FIAOIT WA TAR AF© ©IE AT
FAIRTAR Afeq aF6! TG T (centre of mass) TR, (12 TTT HIAANTH
@ GG (random) ZOIZG A ©IF TE(H2 @l =W S (93 TG
fAdgd FRe a1 W @iy, Foa @ AR FRME, @@
I I O, o) 1| G, O 20l Srefers FAPTEd Sreel-
NG @F6! T oAfTel 1 TSl IO O O AT I G i
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@I TG AN SRV ARSI, I T Mg 2if 71 o1F 2w
@0, TR TE DIEICEs. M8 20O 6F I | K2 (13 STEeIF SIIA
[ |

AIF (T (S N I (T qYLeE oifs g orst eyt vt T° T3S
NS ZHCO] ©© HRLE 1Y I AF | G IR 1 8Y TCO 7,
@13 I @S FIAFE! F1 1 AR FoREN AfdfeF FePd T «qF @3
T 55 @ 77, A GFEE g o @t 1 6 o T 7w @i
IR &S | T qeeTe ANl oy Wy few, @ e cfeirmeikmE
oS e <iomi a9t Facre v

e o1 SR Seime—fS, o, 31y, Wi | @i eEeiE e
iR oew fofez fxe «@ff | s anfGhas i «v3 A A
fraferEd | @3 7 B2 TGS T TTARTAT—OFo! AR @
Gifqe fFg AP T OF 4T AGFE G SAMA-5gIRA TS (@
T, AP WWWE IO WG G 24N s SomieTs I
TAFACIT W0 (@ A A1 AR 61 T 41 YA 97, (& Sl
20 2008 AR | BINSIA (Bt I3 (A4 TR (73, ¥ Sropiyfa
qIIrFS TF @S A TS W, U I G ([ISRAIM [T FAl
e =ret BHRE At S w58 @1 fgres et 23w w7, W
(A GF (O G gl 9 O A N (S oy IR T [0 ww
e I @I AN (B 7OR), (61 FA W, A WA I (/T
AR, T AR TCo! FACT T FACA S, [ AAIfFg cet Tuiae o
e =, A T qCSt W T, OIS AR FeA AFCS AT (N A |
IR SO (7 FIACCAE, & foafs TAmMA (e 77 Fog o7 aiFfe,
oz e fem fowifm, wrdfas @ Reemioe foagzeme e s
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ol ATFF AR AR AFR0 Ve R Srd GRdRdt e IR0 |
58 e A apiE Ft GF T2ETE GIes TWIBT 200 (@ FEF
SR W FACS FER [WTSONF | (@AT SOCANAZ TS AT
oGl TS O CF I AENR @947 | AT OO0 Ao (T3
I (ToF R A &A@ FAF 5[ F1 T O MATO | AR FIE
v 6y W06 A 901 fofq @01 et 16 (prism) W site wica
@A | 8 W Ae) G 960 wF 271 AW Qe A 08 7w
AT—FB T, Yo 7, AT A e, AT (AF &F IE A, @i
NG |

TR TS AN | 0T @ 0 I AT FAEN FAE APIHGTS
e RITTT ST ! 06T P2 W19 T | AN 9K At Fova @3
TS (AT O S FICE Gt 7tefe, 8 @bl oo aeikeeig afo
o wes)d SIfEE 1 a2 T4 q0e 2GR ATR JARGT GF01 Al
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A3l farfea =iz, fog E6a fme @ (ewfe™ ©f (@A Fog1 o
9ot a1, Sy <8 Wl wieEne w9 frea tofe | Five (oew e T|E
R fifen wced st for fon eifers for for +ita vt I =2 A
el el e 2te vevce | 78 ¥ wqog Wse® =AW TSR
TNl smdenl-ceifefn  f@ioam B (Sus-5¢) |
(RS SeTd €3 SPTLRY Mqatas foe sy efser, fifF @t
I@ [WERR (1 I RGE  ASRHE e@ifrme axfas-faear-
sfafes (Taha Py ITFeR grafe qAce (IRfReEE, Ime GIo!
I AT FAIT A0S A ST ZF ©f | @ egfs fen oiws
WP (PR foel | (1 g WA Fee [ (R O €% 1 ©fF
TS, WA [P 99 T, o7 | 5 [0 o ©f sy wifiwe =3l
S, GT6 2CRAI%fF SWIGT 20 S SIS AN EIeoieet | A-2 (@1P-
1 1 (68 @ fey feeTe O TS IT T (A o 2 =@
I @A 2@ FEFAErR ARER G R d99 IR, Qe
oPfe fAgeTeitd JNCe 7 @R AIF-EH BieTice 23 S SHes
LT TFAS S AHT [ |

@ QAT aF0! @ «@r caize BN 332 (5A99-56-1)
TN 9 T i IR, (A OF STFed AUACF GFo 9
e Mg T@ IV G2 SEEee vy *mdkeeE MEe ote AFceT =,
OQE @01 T wd oF oF 1 qdMeE Gfea aR @lrw @ 2w
e fofa, s e offtem @ @ftmE fEfd sasy e
To7g foff ferem Amdl frmafim e | CRit™ Mg IeT4 oo
Teel wfe-freEres Afers goves 1 TR w@eel oo femfe e
g g |
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Q2T 36T AT Q3 “SFIEF AP AS-ALAS FIAKH! B | ([IRIE
SR AtF I9 2 Interference (IJFHE) 1 GF61 TwRF M@ @RIR@ET
G2 T TF | IFEECS (@ I AR ©f BNCE (Bl MARE AR
R AR 2 (I TR AN FCT—YF W AR S (G
&, TS (FHR @F G (681 8 4FCA 430! 051 g1 FI 237 foerfo
B9 @ ST S e Afeeds o Afs Srefere 7@ Tote, W9
TrEel (T8, energy) (GOLA SFICE BB HIAMCE, ﬁﬂEiﬁWW,
@ W-AFOF IR (AF AN FCH A (04 He192 F 7ol FF GoTeR
IR GF YE N A G061 B BE AR 4R WAl O A |
IR @A A2 @ et o o Jf2 sacq gt oo 1fo
JEE® T4 GFANY G O I (BT A7 O] FCH (AW FACEA
M A (AT (A SR (B (RG (GOSN G e (@1 o7y
Q0! (B R (PR, TR (@IAS Ol AT=ET AR TR (T
ez Ie @ ACry, WL @Il G82 AR ANl ¥o Amdief
CIBACANDE (R0 (el GO RN Q0! SFATS &7 P WA
@ A9 *S, T A @ (@FAIFRI2 S 2o 9 (o SRepge
QNS TREFA W1 92 ToI0d ([@ifee G 2E @3 (@, Jhovi
A9ifeTcs 7o (G6 T4 GF8 IS (phase) BT O SIMA AMTS (o6
Iwell® 27, ACS FA (GORF SHole [T I | Fg 74 FeNeamn qhb
e OFl ATER Ao Fm @ ¥, @F |, T @ g
GERE (@IAIGA2 ool &R ACE 11 G5 ©Y i re T =7 T
A A, I NS TSI (B8 | FNoAHd TEF ¢ AR e A |
TS Bivt fee FHHI, Biol GeE A FieA (AEFH! YA Weot) | @R
STl (PR B = *wd *fe, A R @ IYFT @R IW
Sfomary AP B > | MRS A AGR AWl (AT

305
355 335



B3 G061 AMBT WFGITe T, FAET Fo [ba v Fo [ba
@ (Fo (Fo Torz ATAG AWIF (ACF, F© 7ZH FFev (out of
phase) SIF F6IF (in phase) ©% f&1 I6+1 I AR @F ACAZA

ECERCRY

O WO WG S Gelteos—vy e Gt (7 (68 (MR
@A TAR (721 AT BILd @B MAAE T ©CR (P61 R A0S
IRE-AWRS, A, I, W, TGS, 1, @1 9IS G
FEN TegeTe!, AIFOICS Aee (FINETS! | AR 2[0S IFFT (@ A
9T BINT! (AT THGEN T | G (SO ATFS (A8 Sine fog
RURMG | SN A QIR elfefl [3eR Ie0e (oIt T 9%
SO W ISR @RS @ivRe 208 ACF | AT (Re T
e S A0ed (A B A AR TS WA (FR @R T,
8 *1% 8 AEFANR STHA-LAD@ M@ IANYRT SIS 72 STl
FIAR AR 5 T TS AR |

qIEErE fesq oiF faredl FId FX TN wE A TEqe
fagfae 2@ IR Sk @3 o @ AW AR R @R A e
ACEARPAR AG—ME FFOF G 9 AFE FRCE G 06T
R T F(F TR IO 99 NN M @ I 291 93 T8RN
QIE (BICY (FATS A1 32 @ SANWE BT (@I Fho I 7, FF
G SCAFPS RN MCHT (BT, WA (O Ffoda THFR (8 |
FICBR AT A AT 9, @R GIEANE FAOE TX T ([l
SRR T R TSI @ =0 ‘9egw 2o [Reed @ @
QOGETE (S658-98) MIAIEE], @ik 107 fbe Iz Ko
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qEFE CPARGEE GG FA WS WG W
5/3,000,000,000 BRI @1 ARG A AT H Q00 TICANOE, A
[@efE 800 | (ARG FFAH W(2-800-UF TG B (G128 AT e
short wave (T¥ ©F%)-G9F GNP BT AT | Q@A Al (Gl (AR
TAR (TR 1 G W0y AR A @ 6 AN O WY G/ @ &0
FGIOIRICERS A AR o2 e 2% | efWe SRR AR G ==
CC TAS ([W—CTRtEle  Siwd ‘{@ﬁfﬁ?{ 2@ Infrared,
microwave—aE X0 X OAGHET SAIRA |

G319 @ e fREiea IR ofitg coife | 771 @" At (6% JErs
I @RE? A G =y A G mAcs A, o o
@I AR O ARER (7 T, G 1% A AN G (G (AR
FE? SR Y JCe I @RIN? OF GI01 OH S (FAl (2T
B3 WA WA @01 ARIT qeeeTa 7R @i, @0 T et Up-fAy
e wiem 1 FoeTieten otz 1 06, 48 va (AT (TS (O (GOET o8
T @ | 3R FFA I Q6 A GORE MRE TAehP- RIS
@IT T (I ARST @ Az T S qeiers e enfF-aew (6%
tofa zez fer-famrs, = ¢ @ SenrwE | @2 @ uft et e,
S (A VAY OIFR @ T GASred | Ao (AR M (T 8oo-aF
06 @1 q00-9F @M (T T ©IF W GBANDS 7, @2 O A
JIAEE TS YT SN 7 |

FQ GoICeR foF W2 (FAHITE &

ADFT W &N TNl Frofe 1 @3 @ (@B (G6 A IC (GOEA A
@R, qA G @A ACR T, qWF TG 2D A o, TG 93 9D-
(WA Sl P17 Sk 2@ Jfod YR (OF (energy) | TF T© (R
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7Y o (M Oimd IR (frequency), I T ©OL O (OG-
@ (o8 9 2 I TG ATE @NA IFE | ARGORED, A
N It @R A, GLAs AR T @M e ARG q A
@TCsl BN R Fe 23 AV | V@ifole agwa™ (X-ray) M
e o @ R[iFaa-*fe e aFmg FeRwe ¢l ee A T-3
%, MR R ey I, A (0 @, ETetE ALRe Ami
IR TATA QTS AW STl I JHAR® SPIee q24q I
TEITe 2 €09, ©IT T (BIC 2T AFHTEHC! 06d (LT, &g fqerat
AT (Rl 1 OGS SHA AR ACH G ¢l fqeeieh Pievs =iei
01 M W @ A= T e A [ e e o fe e
%2 W4 (interference) WURA FORMG W AW A1 GBI} T
AR 3R AR ©fF Sbrod AT AAFCS | AFE T FIRFIE
vt o1 QU GOSN @ W T WSS WAFOI IF2 FF To1
T 1 GFO (NEITS GEF 1 oL 90! PIBEed IeTe e wie
W (@T 90! few T AR | G2 fo@d @2 #A1C aear a6
Ao wie FaW, ZEYe | @R shed (INRfes @ a7 afvee
ABCE AENT FE@ e, G2 (T QAECS (@I TP (12 | 93K
OF IS I, 82 R@od Y IR AE GF0 27 T, SE2[ MY,
@ A T @gE, edAied F 2R 1 MAEE @ i few W e
IE QAR TN, WRE (@I (@I SRAR SRR A4 T
TFACT AFSIT B B @R | G FEA THACHCAGTE T | 4T
aifere 277 At AW TH-AAEE Weol FeAfere 2co! SR & 97w
oA TSl ©IMA? WG TW Al [OAR @ Sf[Frw TR oM iw
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sRvp-geite @ g 9@ (T @ S SOEE. (SR (G |
7 94 wieR @ Q3IEE Q9 0%, st 771 5% | w«eie oo
GO SHE = @l AfF AM— @ e SR -(o1Hs-o5, AT AFS
o (A WML 6w B CTER[E, A A QKA
(longitudinal), =< @IteT AR GG (transverse), (SABT 2t | qLie
(O6 (BB GFMEF, WE (GG 5l ©F AR | 93 SIoHog (<6l -
QOICSd SIFI6) (WA 7l 49 B TR HoMad NRAWIRITS 1wy
O3 T, At wqerg R, g wqfgs e egpfen TR
EAPTIRE WIMIER @ A3 Afmieg-ofgsmE, @13 Reier™ s
g7 R NS B 2@ I AOfGFOE NORIA I/ ToblAl
TN B (0 (OCSF ST B P (RICA-A-FICATSI, A
Ifzseem qH AR R[S T To oifeRe oo oimE O, ©©
SIA e, QIR T©2 eimd WERIeEe 1 9-qEE W OTg ([
M FEfS7 I (S6-88-3550Y) 8 (TTTTF COFIA (Sb-0¢-59) AT 12
SRGAA A | St oglt EER-TETEwE @ T Ao 9% @
o @61 @ T (ideal body) A FHWR (black body) I
e w4 7@ [, o [isaces v == ofba @ e viw
ERIS) SgAAIte (fourth degree) | TwIATT™~, ©lef IM =7 2 foig,
fafeqel 7@ 2* | owiie [ReeiR +fiafrs « fest See swereg @
sfiEeaA-srgd AW fiem@ ) ate vy I e [ T w2
A, AL AL FOOI O B R GBI AR AR | FAS AR (@ ¢
A ARV (P 9 a{efld e oF @ (@@ FEReEE @ 7R
I isial 2T oo fofal (Faree)!
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g I 7 AR a2 Tg@ e T AR 220« |
S QR N I IS E i C A o el B BTk i SRS IACACE
iehF L feet 06, A AN FhooT M8 Wi 2@ I | oA TR
oGS i Pl Feafee I Sitrd ems @G (68 (26 ' @
Sivl SfeT@y [T ISR TR A 61 @Ay <@ e o
@Bl ot B G 2@ /e e | sy ¢ol, SAeE s M
FACS FACS WA e Qe 2 Oz wiviaie qers ATTS A
3 BE | OIRCE (OF AL | (@9 (FUNO2 O qE, ol 79
70T RIS 2 A |

G SR G2 N O TN G O (0 S (A Sid
TAfgfs | W2 TRz TERAIE e 9w Tetes [ereEd e

(ultraviolet catastrophe) !
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RO W TR A1 JeAR QARG froRE epfere 7w, [T
fm-afieT g1 @3 T TN Sece Jees Mo
RER FAET PRION Ay TI5e 7)f Fog @6 =77, A MY=e
Remafeye Gl 2oy F@ (| 12 Oigd Avers eI Fgfe
@SW W TNEE WH AT (Obeh-3583) TNE AF OrFAl
smeffieics, IMS SWARGIET @I (F@2 @I [ReR e oF
aFF TS 2T Hfee Fa1 47 [owd 9 9% Fa1 =7 1, 9 3fre
TR (e AR dFAIA |

T aAF ol @ [qfve AR e @ @E-faeE Trw
A ACO! GFp Afeae 72e, T A1 CHG AN ACY HSIS 7 |
OB RUAGNR YPIEIT 208 I 7 (@ S A A0S (R
T WERR A AN ©FF (96 Jaaie 2 adH (@[HF T@wER G
A | @E-GET @ TR FHee P Im offed @1 2@ I e
col PifFet | ok Py «FB! T IR | 901 g g, @F6! Gfer
o1 wereyfEte crer-faei @ Kem wq@fl @i e @2
ez =, adie afefre feem i g Tge i @@ fofF o
FAEH, @E-fom @ fTwea eor afefie o7 ez o1 A<
Tte el (7 e wne 1 qu wiwicad amidEns e @
I G 50, (RI5 I Solcs (7 e wieaeen | i 2% @<
YAl el e (4o Fa0e ANET T WH—R5 IR Iewd Wl
GIOI TV A SR B I, OIF BE WSROI AR AR, ML
@N I OET | A Jace B FHA FA SO, T A A

s8¢
355 335



JeWR ~fASITS, JOAR ANH ITWR HEAFAL. TS | AW ATH
IHN T WS (&, N0 T, GF01 MMCR S9N W7 (AT @ T a
WA @ TW AME, AT TS (53T T, T (AT TANE AT SR
ToTe TITS QAN A TS T A BT AR FECS, SR §oBI,
T oI T @1 G GG e (FT SR @I o2 T, AN
QAW GTAFEERS (S N 1 CNA T GF9FT 9o (RBAd
FoPAR 32 T I (FIAS “heq A 1 5y wfif o gesh
e 0 12 2RBRZ (oM FAET R@EoTs @2 S Aore e nie
AN @3 I @ 93 R4 fofere @ weee fsfq (oiees <!
F@ife SE A e e I @@-faee AwRE ow 3w
ARRATS GB!I N (o5 e AT AAfRRCS IS OF FE 1 @3
[ARDE TNFAd FA FE @B (quantum) | ARNARE  2R=i@
TEHNCOT AT foF AR TS! W, CIAC Q9T sifefafs, owa
csufE, Maaferer s @ <@gs, FHRG ba awd F@|
I SRS (AT (A7 Ol TR, 9F (A (AF A@E QTR A
QFBl FIF TR 1 (SCHA (TR Q3 ‘(A @l 2W IS (FTeoeT |
WA A T© BIR e 1 (& e St 4 (F 9F wMFR
2Te WM B AW, T @ afels wF Y 2w Torw o

e o TR Wrore eifelre mmeite agmeTd weeld
PR @I dwy fos o1 Sfa Wi ACET (eI I @i
FACS Il FEAM, IR ©FF ©F SARA G- T FABTEGP
T ot fewie, 5 ot AitEa sfefs og @@ e @ s
ags foee 9l o (TWEREE, @ @ oHd Twifeed [wEE

38Y
355 335



03 A QB GFO! (SCTelferd g Bl 1 GFB! ANRS AP AR
A W@, O Q& 5y 711

8 OBl @ AR g T3, GPEE 936 PIRHIE EE A
I Ffoq G TOIF 29T SIS BQ (97, T8I® MIF 2E freas
TGS, E6l ARER T SED0 PRI AR, I RS e
@ @ N IEF, O T e, @9 @ [ AN
JIEATCHR R SARTRS T TR (AEF—AEHNG SA2T018 |

AEPOIREE I O wfeH, cmidfawn i fefe s tge
TS (NF I @PE, AT GF (265 GARFET (ORI GF0!
PRl M@ @RS ASNER 6 SelfReE wikaizs 3735 1 fefy
GRRER M [REdE sefE, G101 M, IR Reywmeee
TGIIT (ATHAT SEAN) ©iF BIFEd 2*eANHNE  (recommendation
letter) TMT® TS TaIoT FERET (FRY AEP0IeT ©FF (2F AT
SRR A I 8y @F SN I AR FACOA, SO (H RS
YR, @ [ WNA AN A FUA €)1 -2 @, (6D
GRFeTE BIFE0 (RS A WM ©fF G 1 dvo¢ AIER A (GT6T |
BIFEE IS 4T I ANAS I FACS 20O ©OIF, TE Weq @FE o
g o fare™ “Itaadim Fiter 92T FACo ~ARCoA | g™ @ AR
@ Spo¢ AAMGE e WITHIRER  AIEAN-FRET FIEE  (NFI,
A T N1 @ = fof @fo 77, fo76 @ qu Fw FA
3o ST TNNm AL 7T I (@R | OIF AT JI&(s
el I¥T SIreudisy aEs-ofe] {1 (photoelectric effect) @361
RS I W 82171 Ses-ofee Tzl e ity #itefee
Srbq Y3, Tlifeee O efta smidfieet 22994 ST (Hertz)

289

EGERCIES



(Sb¢q-58) | TS &% FEF @, GFO! (o ATOT 82T JCAGH MDA
(ultraviolet) M fTCF S Ft OF TGS FEC (12 AT qo (AF
goflg BTG Y 30o ACF, Wl BF (d iR iferselt
A (et et | e aefeer e @3 e sirea [fve w1t

SEBIRT FECE, [ NG AR N Ol F Aeqros fqerey
QET @ FOT NS G0 FafoFw I ew tofd W wwwo 13
R ol F1@ I T4 SOIF ~ATed M (@ =W, GT6F &+ ==
1 g, AT w7 B, WA e, [{eE T FA, ACE AZBIRA
JACO STOAMFO (FANF WO A TAAFIAT (BO8) | (7 7CH6 [T
RO (o0 ATOT 89T T (ACE ©F GOF (A SETRGAE ATF TP
AP W1 ©'e GFB! (ST S 5T (0T (13 D 201
A2 I A AR | AGSICACS #8C6d @B arey oo Resqasices 9
v SR | 9 @ F© RS G2 AT AT ©f I8
I & CFC@ FIER S T3 1 H2ore IR 3 IoNBIR! IS0
T BB (IR JFHE ((IRRE | I ALe) (@ ol @3 AGHF
TIeR AfFFe-AifFre 2ErR o *© [R@E 8 N[EeF 7@, G
Afeqe ofF g fga ewifde 2R | WETHIRER AEE-ofee og
G ¢ FE T SR GFT (TR (FRIBN ©0gF LTS
m‘ﬂﬁ%@@WWWl

I ANWE e QIRCTE fTopTs, 9L 12 I@Hrae adl F©
I G vy AN (@, N6 [esieeitEs baw Qi gihce e
oot 1 8B e, A TH-AAER WO GFIFN A, 47 (@B AL
e | QYBAH I, AT T, (08 | OE WITHI13 T IE0R OIS
(Sl G T F8 20S AItd, AR (GOS8 (S AT | 44l (@ WA [@0e

38t
355 335



¢l 1 932 TG (G oF T @2 A Dl @ | 2T 2 fegelfer
TNF S @ G 2w FHE @ i, 27, 2MdE @3 7o viaa,
O RAFIR (RT, GOIR &PFfod dF© w11 @ e 74 pit =iz [l
*ORIF (PRGN SCga T |

“1o% froRR R, 5 TR, QI e wRelf @Rm ) @i,
I3, W2 | 9 @A 71 (@ (TR ©gd A ©FHFe Q@R ¢18
AR G X B (O (S8 RN (Tged fF ooTgea W, o enee
I Fare I @RIBN @ o Qe SR sedl E-,
SR AR I, IR O 2JE AR [T WA W I, (O
GIRIG 4ITo 41 B @ A AN, B I 8O T TR A1 A6
T 1 (PRFBN ©F A %7 MCAR T T, ¥ (SCe8 G601 &
R | IR FA AR, W @S @ A We (F #fe ieeR @el-
TG AF AGF GFG FAEIS ©F AN *fE tofd FAre AR
Pl XA @GBIR SETHIEE  ARPre FAJ_FAD  E = me?_d@F
Tefdfze AN @61 BT I}, m ST AN GI6 TN, A9 e
(8 WO (T (R, OFE TIG® FE® (0% T G FIANFACR
THATHR [oE el (9t ¢-aF W9 2@ 2fs CFee &l woo,000
FEfnE) 1 @ WAl @ I M@ AFE R0 FACS A SIF qF6!
(@G TWzEd @men [ AR [ @b s Wi @ @3
YECGITET 99 5 Trefere ORBCe RN wqre wRis 2o |
@ G2 FART AfITe ik S g™ 900 1 @ e afis
ST TGTET 0.559-(F IS | OH T SABF O A2
o e AR, orw weefte TR ¥ W@ o.00q
(G FOpP2 Al (T8 THAFY FACS AF? G O | (B B[S

385
355 335



TR A | T Q@ @61 AelR 6.3x10 g&, I9 9 93 @ @F
e 2gieen M s+ gt g (ow 2 Fare ARE T
T O IAAR WG TAE! qTS QF0! (TN TUCS HAE Z20gGIe
SINERARC RN GRS oL R

QRO IR M @ T8 IGE OF FHAOE G0 §OROI0RET]
T4 e 1«2 Fw IBHE2 AW O ST (OE Fielieae FA @
OIREE (7 SR @S R TS 11 | oA SN !l

TfeReiR @I PN Ao

(FRIDN g @F Aeqq ALAE g [Keere | qereyfEes W 2
A SioE FAAIIE HZ& AN M (e, WAG OIS (9te WAl G
IR QIR (A @ R FIBCS PR A1 @ AE (FHA0d A @
IS0 (FB T A9 Gl welfas fece @2 M oaye i, a3
TAYE OF%? Bl T O W, AR Gio3, @ Il TR APl (F A
SR TSI ©Ietd WG g Weol W = 1 (52 agfe @
Q0! 2T I TWol TSIt A0Sl ANIETOIRIE ABAS FICS &F F(A?
W 2F GF0! G T6 SIETS (7 A0 THIIF TF (®RTF o FR
30l I M e Reeios, o A 7 e TR wgTeiEd
AN WC FACE I SETCHI (IR AL, T3, B (1 GT61 JE0
T ©FG | G5 TR AL e A7 FTS 20 AW 9@ IR, Fgres
TICS B T WA A T T @TET (Sbbe-douR) ol qmea
@@ el smidm ;. (@6 I I @RGBN [@wE o
IR (e IR Wi 99 (7 (RO ored WaAYe 732 @ |
e GFO! ATAT LT S 7 SR WA WA & WA Qo e |

d¢o
355 335



i o (0 WG, GT6! 20, W3 (7o F9 [Eeted, I8 «Fa e
OIS R BN, Bl A Ahey ey I NI 27, O oo ©f
T 2™ AR AWM IIR? OF O I?

AIF Ol 93 MR 4@ (FER [ T OF TARKI G2 @
feramicdt w fofee IcefReem g *omtice, @9 2ifefes IR oF
v q2F R (@ ePfed ol A AT RE@EE o @N fem wwif,
(FRICTE AR, (9151 eFhoq Ol 2t aifefo | (61 WEeHs o5 el
IR ©fF I, TRHAEEA O ©IfTe-GIHT ©g, AITBI3T ©iF
Qi ©rg, (oufd I@ @RHN [y o2 orsd @aifices sat
wEe e @7 IFF T AR | @32 92 IS FAG 20 ARGIF @F
SIFA Amefin Wz @fCHR (Shba-dSoud) A1 OF O FIEB3 2
ARG R, T FTEECTa TCol ©fw e Tgeered e Amid e ],
IR Wl ey 68 foe 71 [Rygres, feel 71 WETo613c Wco!
w2ifeya [iva T=E

S
3554w 33F



i T8 WY f2e I8 W FAE IF2 FINAR OCH GF0! I Ol
tofg A cieERee afte wdq amedee afi cotg, @RI
Reems sl 47 ST Tg O MAT F@ (FCER | OfF TS foH
Toed weaeeq (differential calculus) ©g, ool F8Eel =itaa f[fay
pReofe =91 @ ey g weel e fof tofd e @
gfeqq  fafar, a3t frarel weasaqr JANFa99d  (second  order
differential equation), SCA®6I fHEBTTE W3, @ ©OF GR WP
G5 8 GEE Ao, WS o A (independent variable) &< <
qFifee, ¢ B, Alfe i (dependent variable) W Afsq ee
CICT ARG I 7, I A=l IR A, I IR A, @¥{ie Adrweiea e
MRS TR (73 1 U2 TGS & PIBT A wave function @2 0% (GEs
T A6l 9T (PN Y & (713, (712 (@A FAT | @ g8 &CHES
TR Wy AT @i JrE Jeice Afhes z@e ) et
(RSN ©rgd [ANETes 3 &FE e 210 ww T4 789, @uHg 99
WS | @ T YT (FRADN S0ge Tl B |

JF 93 I fEfo, @3 SIS e, T 5L AET @I @F
Teem e wiiige 2Rfed @fns AREd FEacs, T A Iae 27
AR, &A6feTs GAYRENE FC@ [P ABI QAR (@A AR
Tfoeseld QiEte [ @F @RIER Ay a8 O (M) @219
(531 99 40! SHfade P Gr W™« S 1 P WA AT
@R (6RE WAfb—ee eTe 9w 951 oI6e ag WIeR w4t 5%
I wifufes oage @ vt @itg ©f Ffiseng dad Ta 393 72w |
GIF A T @G (@ AN | F FACS AET? TG Gl
AfFqed 2@ o1, T8 O W «F SRFE RTE AR | 9N

e
355 335



TR 7§26 B e =R ofe @S o 9 (@l gReR T,
AfAER MACS AR | AT (BT GBI (P LS F GLFA © Q-
GIFACAR T TR A AN 1 O We WgfTs W e 7@ M
(AT O S W2 78I B BCO€ A | T8 W e, 21 oifs
qeolR e e T @ (7 oife e At e @
TARTO A Tz (711 O AT SO G I WA 2
TAIME? T @ (@D AFFFE (T4 QAT A (F0F AGH ATY
(TR 1 AT T ARV I FARE (@I TARL. APCR 11 Y (7l
R FAR WMol fog 96! 1 wdfe GF6 I OF SRR AR
s wefaereR ghars «faes 2@ o

GO T PABS FFHR0T ©-3 |

T AMdER Y-ARANY AR, A T HAMDE SeFN (electron)
SN | @R 2b% U S @ @I TZr 0F (NN @' 7 9 IR
A A (A, (S AHAS (72 | ©OIF beld A (trajectory) I e
&g (721 OF TR 71X @GR AINE AR NCOIR (@9 el el (N9 YR
(A 50 | Y @ AR, 83 GRAGFT (@I @F [Rqes &I @3 [eew
T2re OF AFIH TR ©ic2 | RTHTHR S FGH (12 TORAAL
QB ALY MG FAR AW FRLE & | 4 GRABFE Ao+’ dq,
AR O (I GF 9o S@e Fe 2@ f (dg P wwird o
faufas fegg e Qe 93, O O A GeR) | Sz f 2dq
AT 12 AR 27T 3 (f o9 AV 7 2 ToA AS o
A1 CIFCE 2 @9 B | TS 209, @A | f| 9w qe
f a9 aAR) 62 AR ST A (Me—aq @ g @@ 4

2@
355 335



TEER I FE @A AFfS | TIRET TR @ FO ATH T
AR ey RS O ©RCS I WA YA A1 AFIO GIATT Wi
MIngt!

cieree R o) 13 SERA 3@ @R g wiaam
AEEE T W ANTA e G2 Al @t mE
ACSIZ—AFO! T Th T WA G5 F& 2004 FANCFA Y-
fee afoons @F TR @F 9t e B &F I o
TR IM (S TARS AFS, OIRCA (T8 O AR A [T OAIG
AL ICE 0O I WA W AER? @i, bR TN @R
TR | O PRY’ 8T TS A (0N (THIT T (*ewd oS
gfe@® Toew (EHhd o8 AR fed «IEFIte TW) IO ANWE
867 e Feramy WEe @ 974 #ifere Gk &6 I 58 =9-
ToCed FAR AR AF A W Be, G 367 T2 G
TR | (TG fee gwg ST8IREr Mg e Bieite 21 FERAIR
REfF Sleotdy A Aqtae «IF T dEfe—afs @ wfew
I AT A T, eFfoq? @fo 7 erep

se8
3554w 33F



YR, Gfroer, ANmEer, Q3N AANO-(FFeABF T =qY-
STl | (FRBITOrgd OFB BIF AN WfHa 20 QISR
GREPETOr G | DTS LTS TN AT GfeTe AAFONR
Q@R 58 arfifTe oFfiT 2EERT (3503-0) @F a5 IfE W
A [ AR 2N @ @3 GAFTS! Y TR 77, @IS, R
IS I @R ool O gpfe e 1 @7 9N (edl qAR
FHIOPT@’ (uncertainty principle) | ¥ IE<7 JeT (@ 7f6 oW &+,
@ qIF A F GqFA € OiF oo s, A I (g FF Ty
e 2RR) € (o8, 7Y YL & aPs A FMfeed @ @e
(@ B sfsfiwia 783) QrFANE2 T8, TN, T© Tofiyfas oA
e TE2 WU AR I A @1 93 LA AT IIBE
STHOI WATS (T SCHPI0 AN (CFE AT 20 A1 (TN 436,
G0 HE f&eE i Weite Btk ieife, e GiFad e
e S T GO 2Fe IO B @ 93 G M 2ol
e R (A G HRE T 1@l g @@ o3 wEEneR
AR e 20T @ SRR (R AR 9god beages 2 2@
e i [Rge a9 @ S_{FER A Afowe oo e
I A GFER T I (T 1 9L PR IS BRI GO w6
fafire =3 @B 1 31 <@ @ 95 (WG A 7, 6 wg-
AT TS, LT oI Q€T W A FIRFIZ AfSTee boviey
267 @RI, G AN [gel e s | @bl [ES @ w7,
oPfoae e €| (12 (@ I GFF 7!, F8-FAF ToTe oo I98
CIGITEr, ABCEF (FE GTRICT T[S N (01 97 (S AW 73 |
e AT vy A 1qE MRS WR AHAN, G2 fTeTed

see
355 335



“Afasel TR EIore oF I @F IF@ T | gio Awe I8F f=iore
AR @R A [ S rsTs! a@e7tF qBfs J@me e, e
o8 @1 12 AeifS smidiieRT aeEd s 9w Afe (Planck’s
constant), €32 UFB E-TRZ® FW, h=6.626x10"" -GS |
e aFfo @A IR B AR 1 @B PR Shere IeAF HAfqeife
L O T 1 G IARYET TR ©ieE, [To9 F@ 9 @ W @
(AR | sAfRfen wggn wikge 2@ o (1R wieiffbe g,
NE (@ @O MR CTOE) W1 Gt ST B Yoo
P FCH, AT AT G TFwCA L T AL (A AR
TR W29 1 27 IR Weo! | WM G @M = Zero-point energy,
7 ORI 2 SARR GiEife Seo{we!

AIIF IS AN A TICO UF LA, FIFoE WAl 5 @i
co1? sife-Bren (Be ST (917 | O, site Biffe 1 QA (Fead
Y@ (FOR TY, [@eEfE o)k gefiEaE iftesdd o1 58
TfGoER el SEd T wren de NN ¢f f2ena [ e )
Ol Ao S *fed GE | AN G Sifbeddd SaE Iel 2
0.511 million electron volts. @7 @B (Il (Afed *fe TesAwe
(PCEA (power station) HCH I&T ROR | G (& W2 WAIHIRCEA (12
qafb: E=mc? 1 F I I Wferws AUF wREe O wHAEre e
el o A, GO Y WA (A2 AW O 6% AR W&o
Foeire w41

I I FANCFE ATARMNE G5 SAGF IF ARSI AT
IACS FACS JOBIZ I (T @ ©ite a6 & qo @
ZERET AT I N1 e FR© *{ GRS | G @ ZEASGAG

sey
355 335



qEF NG Gr O faNfae g Ofe [Eend? @ FA o
AR 58 FREReE a Wil ¢ftw cow A @fe e e
QTR AR | GFOIE (e Fa0e I AEF0F APoTel A=
LR | APOT! ifed #AfHANE @B (@ QN GF6! HWIE ACR GFITA
@ T GIAC AT Al AT (OF (AT I/, G GFTF AR Felr ]2
2 (virtual particles), T GRBCT (TSH-ABE TS S-Sl
FE 1 @ (AT T2 *fe, aue oifgaeid ooy e, (16! (he M|
T, O =& @ “MIdq M2 QWNET® 20 ©R SIS (FIE! AR (12 |
o2 20, AE @ W wog o, @ «feE IBE@ IS AR
@I TR @IeR [ A1 O JOF (SR @ IF G AN W
VISR | OeR €3 q9Y-S9le— (@ SN (ST S QAT A @R
TR Al (A GEIE-ASA WNmE woel @b I8 TAFE 2o
A |

O, P FICT GFO! FA I TGS 1 Wy ¥ Ffeea Awre
ARG ([T e 28 GBItE FICS NG K0T QT
G’ A SCCPIERTE T JA | @9 7R (FC 92 e =izad
A IS FANCS (AR, GNF (I @A &l ([21 = *feq
RG] WFHPN o7 W 2evs, * =fe GRell Crepewe 6y 7 |
T2 QIREAIBT AR S SGRSTAR & w7l 20 TI |

8 CTA TRF @0 AT SZFBIE BT SCHPE ©ieet
BISESIRIREEAGE

seq
355 335



ST TR

GRS [

N JE-FYEE PN FACS BIR Al @A AeA Gyl
BaEE FRTOR @ TR 1% @ = T RS (IR
qreR ¥l ffKe e e "y v

B SIS IECEFET|

0o AER WERA VO OF TRQ [T | FOCF (S IT[red
RBER IR 5oR ARRIED QET | R (@IPBIRCT Aforemey
e Q@ Ay SR 51125 oo 12 GRS [eamied @71 @3
GFE TR TE ARG ¥, d9¢ AR @ e Wi -
PRI 7@ ACE [{EOE TGRSR o =2erd [
FA T ¥ w9 e wfefrg b @izt e esitw e aife a@;
T, e afefy I @ FeR & (AF A cof @I [oew
AQTIE INCT WIFCT | fFG 17 @ @A (971 T& AR (T Ao
Toifge AT AR | IR FEN TR SREF TREE A
T QAR TE | ¥ qIX TN I | O T Ao (BT [FF
AR IgOR ¥ (A FeACTH,

TEW G GFRI geele. SN &) Cofe PeaRee A 72
TER 929 B0 feel | SRR M6 WAl &oie q=IE Al

Nq

EGERCIES



foq * T2 BFCe (A, I Qe Fefe b e
JICACR, SR Q=l, S bRty SN Jf @t s
TEE ;8 9N Ay Ao ol T Fova @ SzTesEaw
ERARITICH

wFa e AETeoEas oW, O w7 A v wHiema A A
foffe @ @ I@ @ TIEN | W IFOGT A T GNices
Toifaee et | i o @w ¢t @ Tou a1 SR
QBB TIWACE G GACS [0 ¥ AITBIZEET QI TN TS
ToE IR G G O IgS (7 FAE @ 0, AAIBIRA Z0RA
QWE AR N e evew effser |

wiRTbETe (ol @ 7 i ¥ TW 1 IFe face T A Y
foasa T WETOIR Fewd weifen WAba il eI Faam
T, AE IR A O G FfeNR Bl 7@ Tur! ofF W,
TR ©fF E T FHA FE W IR S e A - @5 e i
[RCERREIN!

O WZPBIRT (& O B I A (@, @ [F8 aife 2@
(N2 @, ¥ FA (WEe TYE e 1 WITHRE JASFA AHCS
A @ I_F T W AR B (R - QXA SR (T2 A ZAIBIZAR
2 Im F9fe1 ofmed @ afseivs [t @ I O
ARTHIRER @3 e 2fbw e «ikww 1, o Wiy e <= @
T S@ GFF TGOS @ AW @, WEPoied 7 adfcern Tufrte T
e auq @36 TReR [ ¢oted @, ©ftE A AP Swrew
@Y afse! R T A0S TR, © ©iF (o7 fegwar o oife g

NG
355 335



7 -2 5 |

HIRTBIRCAA CRCTCIe

R fafezer Fwire A @RI o 58 @ETER $UAR e 9 fofd
R (it W (T~ o_M AF0 AEPoRET SR fmiEreng e
ECe TR | PIOE CRI 7E e 1 SZPI01E | 7R FoA-FCECER ([@PC
I e Fa 27, FoRE TR (Nied ©F A8 @FT | AZT6I13
qufres o @G EweE, auafe i S e Firfeee
@R I g IRET @ @l Pl e ag e Afres e
5T ©fF 1 G FETS O Tl T SN FT 1 O oS
FAIB AR 2CE; FOER AT (MBS AN 2o 1 SABqo613 |
qF @F AT, W WA F| @ ORCeT | FORFONIL @&
N colites g 2ftee 711 @@t Gre ewed [$g W W
I BeS @ AUE 1 FEEEd AfSEe FECoA, WIAI0IT A
(RGOS MY ACRAICAR (O 1, AT Y 00 AT 1, & & e
R @0 IR TER te | e 4RE TR MeR Wil F @
Tefe @1 T B! 7% 1 7W Sie WAl o, fvg geror? et
IR T g2 T, (@CeA AT O | (T WETIHI2H SR, TeToe
Ted M Wi It @red dft ST GE I[ Aok AFIR (o
SIS FIOT A AEH T8 (MR A Forelie e Hoed
22 TEI6! AHT A (e, @3 qAfF

(RERER IFAFAE M fipice 9t AR § 2@- @1 78 @
I @ fod O 1 €2 (@ OIS UFEE FOK | (P A6l o MA
@ O G < 1 (el i =ieces 911 @q v @& 42

Svo
355 335



SEHIECR (RID (@ WA TIBAA (1 GG A A—
(P FFRre @A AFE A @ (A1 BT PO FIRTBIR0TA WL |
GFAF TRE g 4o 79 Afre aEles | w@g e oR/r @re $oe
ST T AN (R | BITeend (50 Q@ W (83 e AR
10T @ AW REE @ T WIPIOIRA | AN QAN (BB FACS I
@ FEFAFL (S8 #ITT i St 991 I, @1 (5Ll (o1 ©iF | ¥ F
HG (53 IR FW@ @ A0 JAIET ARTI12A - ©f e G o]

$8 (ow ©oIF OITE 99 AT 9 A, AF 2SI ©Icet 26l
ICES | FBABIREA [CoAG e f=fd (A0 I Iy 20 (REIAPHITER
AN @A FACS | I (QGAPTRCS [SrSeAT FACE, JIEAN 7 27 WERI6
AT A FA0x, fF8 @7 s F @ siwewe fww @y, @
QRGBT AFH FE? W @ [ow AewE 7 7 wazbiag
@MAR? SREre o Wiaed [y @ e Fa0 W @I [0
Tafe T HeifEe IR NAR ©4F @S I b8l @OAPHR TR
IR I @ CH[EE AR A9HEIR. [ae 20 1 AR
I e, ‘@YE [, WEAEE (R 9 'K BIRA 1 9 W «e
R TR F (2 1 N0 = A GRS [Fgre e 201 |
(2T IR s #Af2, @18 29w 51 SRR e 8
A A @CAR, O FEAECS QR (977 88 B ‘T’ (RCAFHH |

IR F& 1 A8 FIOW AL AT O GRAE =™
@ g | Reawe 9 o (i FEIG (oF WET0IREE T 9F
Jfeww R | SRR AFReecE [Fgres WA [Hee bW A ©F |

SuY
355 335



JNER JEER W W WG 4 @ miEce Tieww e oifew
YFIZ AF T APSR TN (@I (STF (TLoFRI6 qPs qo1 efolve
MATS AT GF W2 A6 (@4 T | FIAE @ e @3+ 9
(AT AT @F A FIOT 9 AT FE qO@ (oF FeE FIT
ICS WA T IR Y, [ews SBA613 794 HICT (A GBI I,
JIC AN (TN A< | ©r2ee? @ TP IR @R e, o,
ol 5| 58 7w 2RF Wre! 2 26T Y2 I FT I67 A s
T @ AR @A CF6 BE IR (AE AN I, ©f “Fe 27

(PR ¢! | FE1H 92 OAC oW BI7 O TS GG JASI
(T IRl | o TWET OF AFFIRIIE 2012 ©IZ AR, AN
Iz AfE JER AWM T zeel @ fol s, @ik
TEAPRIN Feea Freame N0 20! @ FTRGTIB | QYT A 68
JCEARE IAC *I-8 | FoI-GIRT AFE &lF 92 [ fo6 fotesl 27
@z f3fo" Affesa) = ot @ @AW AW, T (@A GRS
@ YT e (T awe SEWmE G A W A SACCAW
@14 T2 ATCS, AT (TS WA T ! G SNI[2 YL 7 @S AR |
AR PSR OISR AR AR@ T TN AZIBIAR
GRET TBqe GIoANg Aewd [Ew fedt, ©f 2 oiF oib Sl
AHY | OF @2 BB A TR ARGY I ¢ Swd
AqiTey Al TSI AN AEFO! GOIE— ARG, AT 20
TEE @ f{ea, RE? (@, dF0! e RPEd o amel o, 58
QA G0 AT | ANTFONT ATH ©F W @2 X, AF SOF 40
Tl 2T~ @ O c1ie piferca @ee 2fs v

N
355 335



n\bcrl’s uncle Jacob introduces him to maths seecocs

lﬂtz my ]‘,’% % Algebra is a merry science.
. 5 7 When the animal ‘we are
hunting cannot be
caughty we call it x
temporarily and continue
to hunt it until it iscaught.

TIFA BIbl QO WA FEAT ACR A0 d 827 2[T8iRe | @
G GFEH ZEE W G M @F 7 @ 7g @ =@
e WMIToIRTMa IR feaeaa fafire wfefd | a7 sww wfwe
i 3gfnms o afs Iifelim IR @I oIk 2rfvce wiedre
I@ AGAER Ao 2Avfre foml 1 @7 q@2 W HEfE WRTBRAm
AR ST 1 A O AT R, 9F TR (PR (PO AR
eifsfs e FHErFerT (AR el el CitiReE |

a9 feem wzeoREe W fS =y wfifs ar wErpas eiem
QI AW I, FAMRE @ IR @3 (@@ @3 Fenfa
TeMedfc MBTHRER <R e e 729 fomr | ofq GRAFE efa=
AT AITORA— FIT (Sodb) &TZ WITOIRET MeANe- e
@5 To TEY F@ IEH— GIFAF AZPOIR O TGRAGT JAIS
ETegETe A8 i At 2 fem i fem EmdEn 2o
WA AVE ST @F I (A PRI Seqs (S PR |
QIZTBIZT HITT AT FICZ BT SAPICS GRS NFREACE @0, (T 1,
(AT i, AT ACHECS @02 AF (AR e (@2l (@ 6
(P, A9 WA AN OIee O fferd ASITs #NET | AZA68ER
4 (TR Forgeel for ToR fruEed r WiRBReE edlreleTer

BN

o TT



AEF0 G TWIRAY Al GOSN IA@ANLT L AFFRPICER
T (3590) | TG TS FEATBIRAF A (@O G il
TSz b O eI elte [ oo | fe 2cafeeE |
AFFRIIAGT GEeTes T @i T8 @, AwReag FoTE Sored

e O feet Aedrsfam 1 @ Mg <
A\nd his mother introdu hi
to music and literature.
e t vio \ ‘H!
& ' ‘
:}‘/ ;f-‘: 4 ns|
A ins
\ RN e.
LF NN, 2l
&%
4 A\ C
34 “"\

L4 N

meﬁﬂﬁﬁﬂwmﬁmﬂ‘@wmanacmm

@ 9 SoFEG RN ke fof o i oivls 94, WA
Bieie 7AW, @WAle ©fM W-g ROl 7Y, THTED IR O
IA—CT2 (FGEEAR AZoIRAE G0 ANy I fdew
TIBTILIBCR T O o3 [l I/ A6 IR 6T @ A T
Tea-nfwe YU F@ AE—@ JARG qEoIRaE IR (e
PCAMRE | (RIT WEAHIET AT THAE ¥ @ ©RCO (&, FCTR
JT @9 vy TEIVFHR Y4 F@ AFE! THA2 (@I FIF @R 9
(IR | WREITS AT 0T (TR SZAI518 WAl YR | IRACE (AL
QIBPOIREE AR TR AR, FCR IO (@4 (I8 @F T I
R A IQ A AR I, A | O AF2 Ao
QEQIG, AEE A FAACR, 94T AR G I o ¢ IR @
@CS2 AIBFIGIZA SRTO, T WIAELE — I 20 WG ST SIce
FCH ATO [

Su8
355 335



=

QEIIBIZT T (H SR AR GT6! 1 JRfReET qwes fof < 2w
s g dfefe e (Iafeem | e og fafid sars ofv
TNE TIE T el SfeHERR YA TMeerEE WHE AT FACS
Teafe |

TS FIACAL d50¢ AABIE AP G 7 I-d” J&n
2, 99 @ IRAMDGCOS AIZTDIe Gifere WAHALEN FRARE | ©F ol
@ FZPBIRER e fedt wawol @@ ey smidm Rewa |
PIEAT | SF AT O AN G2 ARGIAE GIFp PO o6 2o
AR (SfS 9% 97 fToRRAE T I073) | Of T F I, T
58 @2 & @73

)
I ever aifended | . il
= e S

.’" and Albert

ATHHE SEIE B3O QA ©OIF F9 7N (2T ATHAL’ e TIFF

FIEAE TAMER A I GG BE € GIF6 Bal | 2N 2 73
T ((FF vo), faSR N &y ((FIF ¢9.¢), THFI 926 (¢v.¢),
a3 o7 WEPoIET (€8), ¥ I« fErer wWfwwa (88, Fe) [

Soe
355 335



FAASICE FIZTIHIRA BN 2 | OIF A (PR S (ATF AN oA T
R T ABIPOIRET M W W (| (F&rs AN (@
GFNE [EE T, 93 g M eRn dqee Wem s
AT SR AN qGAF T[T BIZCO =Gl Ot 7 T “(=A
AR A TPF (AT M YRR 9T S4hiae @ A0
e S E FA 2w IR, AEFO] TP AR(B!) | AIAIBIZ
FHARG RIS ©ILF A7 T TN 40 ‘(77 SEEIE AT AHGT R
QT | AT T(E ATHINF ARSI A2 Wl AT @, 9% @iest fof
ARPRAE GFT5 I (AF 7R fo1UTs 14y AR |

@ AT @F, AT TROH TAWEE (e ©iEns e
IZTHRA | AZNNWME W I ZEN A (@{E ORIl FEAS
AR AT, T8 @I (e @I Ted @F 91w afedis
(I AHAIE S (FATS (AT T 512 |

G2 SRR WNE, R «ufie? wRoiReE es CReRiREnT
farer, fofq camet s e @ @ =29 o @ mdeee gaw
O FHI I FAK G0 (@ 7, (@ GG @WES (R
el @RIZ A, AR WIPORA ST I@ IO 93 B3
STl e o et feafeEe fofF 1 s, @@h WIToRAE <17
AT AR FERE O AGI T ARAD QTG | AW O
JRIE SR FCE (A TR WP G GF6! BTl Gowd
fUteT 37357 (2[5 O | *M - AN GFFIIE GHAT, A FA
gl - SUTR DFE WF FAEE W3R, A AF AN
ARSES O UF FACT, F8 @ @ fFg WITHENE Y 04
Q@R T |

Sy
355 335



58 I AT TR 23S (o qwieeT | 62 “aerreperer g
(5T FIEA BBV AT ArFRFOER Tooe 2@ (7 &1 992
TFEFG (&4 oF @, WV as AR B Rgseces =63
R SIE e | A AMRGIER (5 GeIRBItEE (BTE ATETS 2CEl,
AP BF IS IS N GTFAE TG FEIS! (16D AT 07
A W2P013q? fof off €3 fm I=ead’ ATl o FACE
e feq e @61 (- @ Wi Wi sawge afses
B A, ST AT AR IO A (FABN O, AT AP
AT AIBIRCS Gy wiefEFde e welt | o [Regre FAJeael
E =mc? el 9o 3o afelie (s foq s coei Rema
GH  (IAET &) AR RIS (N (@S | WEoIRe A
I o FEET A, A A A AR Sl o’
e RETCT 1 Sods e WETHIRCTH ©igd JIP ewid e, e
QB2 AOTCS! OFF 1 (7 I=F 8 3IF BIITA JIA (FCAIRA I
o 9 -

SZIBIZCTR wrgd e
@i [z ... [esaR @@l sfvgrs

QRTBIRER Ao @ (A Mg fegier Sfewcer Bt
T (o | ©IF QNP (Sf® JII Einstein: A Life a3 et
‘He was regarded by many as an almost supernatural being,
his name symbolizing then - as it does now- the highest reaches

of the human mind’.

Su9q
355 335



Ao ©-3 1 AR #WG THIFY FAGIR WA @ RNEEN
I Nefoed SRR (BT SN (90 €t ol fofe dfoe zfe
@ TRE ) aHEE RwEwE afdtes Fw @ At dEie
CATCRANTTR TS,

GNTE AN R 93 @, 93 Rl wrerice wEl -t [eEd
AR 2R it @l 3 e, wR Tert frs 2w
RGN g I 9@ JHAE @, GIGE WG [N
AIRABIET—Of SPTIARA A7 AF SPIHA I ddo¢ A W@ T
TR (TOF o AR 6% ¥-70B! [Agt=R v

TR [

ACAFFFOIR ©F TR (ORI R AZTORETE oA g
T A (Thought Experiment)'' | “SPiL=e’ %o foee s I, 58
Y WG W TE @ (O Y2 AGEG | G2 AEA, (@ FIA MLARB
RSl IACE A1 (@, Qo (@IeT BRiF 9 20e #ii

wify W 961 Sl e @i sfere =i =i wea gore 2,
KSESECIECIRECIR GREC I Ul e

1R g e AdeE (Thought Experiment) (FIT AT T T, I9¢ FF 2R[F | AR TG
T MRV AR (90, (I FIRCEERTS 771 JoTe q@siifed gl «qe Sy I @
(AR ATFIE VR T A FSA (e AT AR Mg EARF Aeq @ R 9

8 woifsim
Yo
3554w 33F



TIETBIRET IIRTY €Te | MR wF T 7w o fost
IACS FACS RO AN Toe FTacs (TRt Are 1 (12 el
I2F TWET IR AL G AETHRT WA TR q3fo ogers
o v, Wi AW @01 Sl M SR sfere *if *if s ghre

2Bl SCS AR W 2AS 97 WA FE J@esna @3 enfs
SR KR ST [ et wesifFee [eeg (Special Theory
of Relativity) LT et | SR ST becsl SRR & 2= ~wi=
A7 WM dlees @ Sfowel, o7 [ @0 (oIt w@Ice =
T A1 (F?

IREGI GIren | e et IRT WY wAtEe fed @
et M Meafeess, GT61 (At @RI AR, SR AN TN &0l
N T BeCS AR WIPBIZER ATATF AT (S QT 62w
T 2R A1 FE QIR (O AZPOIRAE foferm @ v e
GRIE SWZPOREE  (BIEd T FA qF1 oz 63 sAff¥fere
IZIBIE FE e BRI SRR (AT AT 1 ST Geyfer Jeee
<@ AR, W[ JOIT AACT QO ST (N AT (0 (TGS A
QBAIBIZT WA (@ QA (AF A2oiecTd afefm Afears! pfar
7@ Ao | g O I 27 O3 FHAEE T AR AESF TR 1 @S o
4@ ifefere @ feiferaie o= Rl Tiem Koy s e asiee
e, EB of W9 e F9E@ G ke @3 SR
Gl =it 9SG 9 @RI B3 T A1 93 @ o SRS Ao
2C2d Y AR W [ PRAMCT GRS Y TEe @07l SRAW G
SR, ©f QA U (G AR A (F? IR AN G_9FA ol AfA_k|

Sub
355 335



qiRed T AR S e e dfefrre wigw weel 9o v
ICGT W@ ACACF AT Aeeifrs ofs cof 7@ TRE @F 72
AT | EEEE ANd AR AferE T Toeta wfw A e @
QR Tiowe! 2 QANWmE I QN PO, e e swries I
T e g A @21 G A ANl (O (T (A AT
Aife T T I HEH! v fF A (@9 AT e ofew 199 @R
SIEA M ET-AMETIRTE F7 (IR e 5 AR, 042 (&9 IR @
SN SRISH! SARTCE AT Fres «ealiesz 1 2fiSe gfma cvas 9%
-3 (@9 ORI e ofew SRl 9 Ry AN 27 (A
APST BT @S (M, ©XFE WAl (@9 IR @ iR S{f_A61 27!
qErE A [ 2AF6T (A Y@ A (I v 1 @3 [REifenR g
Mieterer el o feefblebs e ke IEeem @ &
W AT =Y FACO AP (474 GRS FCA)OR ©IF (SRS (TCFe
(OO(d ICT) (PIATOIZ QI 9 Fe_1E ToAY (3 @ O «uolosg,
cirier I B9 2@ wiftr =itz g -2 3 27, ©@ wiret @
QIR @00 B O@ (O O3 FEG ARG ABE a1 SRS (O
ICT @F GREE e ofers fog wreEal & AEE @ o SRie
BecR, S fofd ©in afefate Q! (AF SHfe’ 2@ @ @& |

OIE? O W [$%2 TH—ZPOIRA JACTE, W oiferferes
faifsioie e farefbfefd va, @ Tacet WITBIRER T AT 2
(@IS oW A (MR | T2 AT 27 I O3 LI FICA! FAALI
AT ARTIRA, T8 @ N aeae b I (o7t= |

A CARCRA 1 2@ B (AT AR bIFH &F FA AA
QAT WG | G262 JACA (@, *iferlereq fafiom ax fefilebs

90
355 335



MY @A G @21 AT (A B G 26 (GFICS 20 IR
feq BT AT fCTaFTeNd ORTS 201 AF W6 MYEe I
(RN TCO! ICA O BN A1 | ASABI2e JECA, S (I O T&HA
3 RTHEA Afed 89T FAENR o7 B I, @b 7 T2 e
GG IR TGS | T WO B l; A IR ARG I ([@ES
GINHE ALE AR ACAEe [ | @ <& I, Qe asfo
AW 8o BN @al MM HieAiTe= |

e 75 i e Wi @ et aife fm so fofar @t
AT CE (H @e1 1 WA IR T8 WA AT WA TF AAA
fate 30 @I fRed (8o + 8o = o M@ 1 Wt Fe@ ii=G!
TEREN | GFl AF, AFGH R THS PIICS S TF ¢o TEIF [FCAMNGE
@0l TR ST Mt BB eItz | WIF BRI (AE WG] BEITR Ol
o @Uadih CFeE a4 © % FEfiE i A TR
HYEHPE IR AEE @ F© I N 26 Soe? AT Twizdel
(A “IeT Tfowe! GRS (3 TF ¢o ST + © TF =) 8 TF
¢o TEF FENRGR | IPE T8 ©f 2@ 911 HREFE AENE GRS ©
% FEfBE @i ofF e arts @@ HeRs Jfoat Twg
@12,fF8 @ JALG! T T pferfren fafmee w9 e @
O ACF A1 WEPOIRT OF Olgd AR @ @LAEE, I @I
IFFAN (@9 ATCO LT AEF AMSE@EE FIRFIR 5 ACA, IG0A
GARFE TF QT A (mass increase) LIS, W AFv® T

7 q301 ma @Fp R 9 vEeE | IS @EERER AR g 3200 SR Aife AT A 7T °F
QT WA FA M AE, A s e W eRewen [t IEE A1 WP
REBRERET T A Qe o7 GIH [N 4= 1 Svoo AR @t smidReE @bt IRE FA0S |
58 9 afiFies MR @B IR FE O 2E STGIRES T A GRS wH1 Gl o

NN
355 335



T (length contraction) €32 I &G 5o (time dialation) | 7N
FHARGT o2 Tge | [@Hl-wReE-AEeiE w@iE T e
Gefie aF0! A’ (absolute) (FAT 4R REE@ (e MERE=: J=w
FHARG! ANHANI-NY A SR > TN, @ TR (e
PR AT @0 27N 9T G@N FEifed =W ©itE ol
=~fire T bacg, o, B, B, B%. a9 Ad gam @ «ifda
et T e Fa 201 FICE2 THNER AL Arws ol o
N, (P IS- R €79 (@A Foaae 9371 58 aiETesiaq
TR YT @ IAETAN WA (FIAONIZ. “o[qT 77, IqL
A | O ANEE Y WO BRI (FED! @*TRE T8, @
R - 3R A2 (BT o1 [T <BI I (el I ACHE IR
AR @ A o AR0NE IR AN A e T A | [eews a7
Toafors beite (P, AR Qo AN 9 8 S8 SeTc AR o1
Gl @@ 951 SMEPORET ©F (AF | ¥ Y AER A oA,
@ 8T Ao T O TN A @R 2w, S AN [Tl
T AT @ QAT G0 P Fa T - @I iR S e
STa7 Te FHCe AR 91 (T2 (AF WAREF oifeq S e =
QAR @ e |

qiEobiRg wiefFeer @3 e og e fog 3foaom e
HEAT 2@ AFCS 2COT | ddo¢ FE ©iF NEFNa’ T dIeea

AR @O oo o7 F@ a1, oS Jo @3 oo cram w1 @ @Es sfeweE A A 1B
G TS (length contraction) TFeQ1 T MY @ (IS (time dilation) IFT BT AATRIES AT | O™
@ @ IFFON TR A oA Sre N 20O AR A? GHONE T T TS A oEd e
TR AT TG | TS B (@9 MBS ATE OF Lol Al 2K ACCS ACF | QU@ G AR
QAR I TS AFCE =, P AT T O *[G7 7aeid 20 |

SR
355 335



7 (P2 MRS RS (IERER @A (6T AR 9T
e (@l afbee? s AT TgT @ aIEE ool A0S
A | (FRFBN AR G P 2% T2 THITS 2@ Groferem
Q3 I A (@AFE og)Te @ eNfre 2w, ©tq WEasiEe e
ol @FAfAE e Refbe 2@ v

8 AP (@9 R ©g [ 788 2@ 07 AP TG 7 |
QREET @ ©3F @F ©OF (IR IeNR | o w9 Wew @i
THIGAR MR | 97 T RONRE FA9Ed W T @7 AfRKE
weeif<s ©g (General Theory of Relativity) | @2 STCIFe T &K @l
AAE G (@, IR [EE G el FEReE (@, 92
RN IR O ©oF SAfEFdoR [ead ©g (ol (@ (Rl |
TSR GAF TR, ARZPOIRET 2 ARE AFFE orgd (s 8
IR AESHE AT T AT | 2R GFH AZPOIRE AR G
GFO (@F TF 40! AT RWF 821 (A ATT (A F @2 I AR
! 43 ICF WHTS, SIA7F v F6! SN qco! Q-Co ATl csf
53, iy @Rz goid bl Fared | f[F8 W13 G
SR A G GB!I B NS TYRATGE (R LS A |
fofq yeisam wgafe wftce goifes =z B @R J2eite et
P SREE, AL fof weiftre Fcaces I Ees 246 @F A2 A% |

J (oTF AEPOIR €3 oA WAHa Wore wrars s @i
YZCSA TC? (I G2 (¥, 92 oA NA’ Hred oo el F9E
T AEBTORET FR G FARDT WA WoE, WFE CF@T WG
TerfeTieer afvwel o TRT-RIAT TR OO AFE WG
S (PG AL ([F2 1 G (A2 FofF (37 FCF W TFEICETD

Q9
355 335



fafersiier—=1 20 wiel MEs @i wrgr ¥e1 fofe |

4;%-9?6.

T CFEF T G oo Tfotes! g TRIFE-[2
ATRER (ST AT NG SN (I AL (72

IZPIIEA AFICICe ©FF W3 AR Ored AR NP AR
oo FANaam I @AEH @, TRFAE @Y R 9o e
W wFEs I (85 @i foul FrfkeE) e ke e
TSRS B WATS e (aparent force)RGIEA, AH T&I T S
TRV (space) fTerw I@reld Ficd 1 O @ ©g (AFE AW TS
(AR, (I SFel Jo1-5e1 77, JRR R ©raR el W= ffE =
Il IFINME (Sl B2 — AN AR AfonAFe e @3
NI CRReTed (@ 1 AFE FEcle 6 I e @], 9
IR ARATR T FRGTENE @6 IFeE AT HRAME g Al

a8
3554w 33F



AW | AT ABIETC 2eFd O —omid e IR [P
JFCe @R 7 AMfE I FOE@ HACS 2R @B S
fTCH0TE T ABPOIBER B W 4l |

IO =Wt fAe ey

RIS smidfwyl fre Szt iy qaeaa M= A Feafeeee
O QRETE (17 foq WiiE | U9 FACTPQENR Cofd FAMRET (@RIBN
Fefamyl R e cefe f[Rearet Siem] @i e o o1 2031 qfre
QETBIZA 3d0¢ AN @S FFED (NARE (FEBN AR
89(33; T8 W3 WITHIRT2 AT AT (FABIN AR ASRT
TNST M GFIS! (Al FACS  ANGAT | (FIADBN AR
PSS g FACO PR O HYE AN (W q7 SfeB el
TGS |

CPIRFB FERWICS SPT=iel A Face fofd Seametet A1 A=
CFq Cofd FE; @3 T et 2 e samwd, @ fof tofq
FEF WA @E AF IR ATtz e e sooe e o @12
TP AR ARt adife 2w Ffemm et e i@ can

Quantum Mechanical Description of Physical Reality Be considered

Complete? PTG |

QEPOREE AR W AR fm @R Re-Re,  [q
s QA difie Wit esfa efefoe | wEThiReT Fiog
Qe @ fof 83 31 se-sge JAaRd [REeeiE [a bel Face
Ao A @ Tfoa ©rg ToANe (e W[ G AN Goe
fefeeTe e SIvTCed GasIeEs AR (@ETreR S | G [eaia

sae
355 335



aF T IHF (NS AR <Aoo @ [t I foesm w40,
ABTIDI3 TG JENETH,

QA AT AT AR e @ N T 4@ AL, G
a3 ffTbE T 2@ @F 961 T8 9F WA SFAF AL GF
B! 47 FA A, G2 OF T/ WA TE 9F A6 1 abiR
qieaifFETe!

ARTBIREE A fom A Ewd e (ore e | fefy fgm
FACS A TEA AN THET 87 T (STS-ABIOE Hopol fToare
(O A1 @R eWE (FRFBN FRWIE (FICAEREMR PR AL =
a1y fos ore Q2as | @9 F@I0ed, AndeE Fa oo @@ ©f
AfG @Bl @ 913 [t FE’ G3 GFNT AFNANS Fare #@
CPRIBIN IERmId S Meiie geraaars e @, 93t e
T @3 @ Poielk fAPveed Fdt FH oTEE 1 SREH eI
MWATS (AT FABF @0 O @ TR, WA (@9 {7 AT NS
I S @ AT ¢ A e @IEE W0o,Tewe oFE
GFH FE AT AOR A AR, voFd K@ Bl @A
IRR—E5 IEF @ 9 2@ 911 IR @t [@w I R 9 F
TE R g 93 TS FPER (STe-ABIS! NAI-AEH 70w
T (Sob3 A ST SICPF ALABI2E 2. (AT N AP
sfel Aiq e G0 JIARE AGTHR NG, W Q@ES Fereg 7L
FCA) | oA AR, WBAIBIZA G LRI FIG FBGE 20O A | G-
@R Iore Teiide 2@ 9 IF OfE AV AF9-R TR AR
ERIBAT (SoIBIOT FoRF QRIS SRR [@ae wZTooizT

pLI)

EGERCIES



QP W g G A0 TSI -
Sf IS BIRY, €3 (@ WL ST AR, AN N @AET
MBI Wf¥g AT A1’

98 AR WEPHIEA | A Qe NG fFg Tl wiw
el foereReE M feeices wbe 70T AL Fare 7
OTF FOTGE! WA ARFR TG HAGA ToTe 20 AN ATH
i e FaerEie 20irs; IHRT AT 9" o
CfETE IETENE «IIge TR Swifead ze fw @6 fiwfes
A 7 -GS, Femrera]

NG
355 335



CERRCEIE
oo =

wifile (o Jre! 0ol 273G vMoid =i 7
FHAMCE @ S A,
— G W, @19

S50 ACEH e SEEE WETHIEA 9T TO AW T 7w
2ifegere | TS wRRee afe e a3 Ry wifafs fw ) siw wret
@Me o) @9 e @ 3@ @ 29y eI A T
itefFeed e ©g @3 wisifEFee AR A GoF og q3fb3
Reeita ot eq afsfoe 2@ (olte | afesy IF &l A-FEd
I@S (@ AR Aferee Afew Mre g, ©f «federe AawT 2re-
PN 2ATS 20 (T2 dodd AR Ged Y3 SifFee | (@ 4 e [beie
fEheTR el o Mea (FICATSIRE Geiea ifoRel o, SIZo5I8cTa
AFS OPRGE® NNTE RO @@ AT Aol W e o |
QIZTBI2 O fqrera AfeTrel @ oI |

PR B @ FAW IF[ AR 20O AT | OFF ©F (A2
58 @R IPte oF IERd @ MW T2 T geTfie 20w,

N1
355 335



T SPIC IOR Q- TF-SIFS, WAEA T GTF & (A A
CE ACOR | 58 ABABIZA Ce2 GI61 JATS AR a1 1 RICS AR Al
B! (@14 27 5 20T 1 <o Tfow Wieee BI3cE o 1 Mg efer
MATHSET OTF AN 89T QUG (A T S (AF T FA9 &)
fofq ©fr sifdfes TNwacd @61 I FIF @ Fea e fofq
(ORMREN, qre WY pAtT e F© (A TH (AW =P A
fFelagiald 20q1 Wbz @12 R TREHifes &3'; fas e el
QIZPOIRA | @3 (A TR APdee 27 71, efces 27 911 7 T
i smidfliweiz RHE 9o @Uted | g RT MR
RPBIIAE AT T (@2 ORI-(GoTa Tre g (Feaz fof o
Tt FHEER AT~ TReF (RelE eropii Fea IRRET
RO 9 g @R | S NRARCIR PR @@ fof wlfea
2 2 F3CA (FF @ |

G R AE T=F A AR Epfessmidkea quesd 7@
T (GIACRICT ARG ST oot 2few Facew, @ik e @, w2y
Bfodle (B2 W, IR T2 e 2R, T4 HAZT0IRH I FIFIg
@ RFIE I T @, AN N TSI AP P! TR
A T e foeT” |

@ IO A A2 JRAONT HEs IS A TR 4,
@ o @v 3w e 9 3@ o NafkeE, o wwme

B e il JEe o W Seaidaee 93 RSiafed Sw shem IR oWl s, ‘when |

was discussing cosmological problems with Einstein, he remarked that the introduction of the

cosmological term was the biggest blunder of his life.” [My World Line (1970)]
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The heart of Einstein’s general theory of relativity is the field equation, which states
that the geometry of spacetime [G,.., Einstein’s curvature tensor] is determined by the
distribution of matter and energy (7,.., the stress-energy tensor), where G is Newton's
constant characterizing the strength of gravity. (A tensor is a geometric or physical
quantity that can be represented by an array of numbers.] In other words, matter and
energy tell space how to curve.

Gyuv = 8TET

To create a model of a static universe, Einstein introduced the cosmological term A to
counterbalance gravity's attraction on cosmic scales. He added the term [multiplied by
guv, the spacetime metric tensor, which defines distances) to the left side of the field
equation, suggesting that it was a property of space itself. But he abandoned the term
once it became clear that the universe was expanding.

Guv + Aguy = 8tGT

The new cosmological term now being studied by physicists is necessitated by
quantum theory, which holds that empty space may possess a small energy density.
This term—p yac, the energy density of the vacuum, multiplied by g,,.,—must go on the
right side of the field equation with the other forms of energy.

G_II\'=(\,HG [Tpv + Pvac g ]

Although Einstein’s cosmological term and the quantum vacuum energy are
mathematically equivalent, conceptually they could not be more different: the formeris
a property of space, the latter a form of energy that arises from virtual particle-
antiparticle pairs. Quantum theory holds that these virtual particles constantly pop out
of the vacuum, exist for a very brief time and then disappear (below]).

%— Antiparticle

Appearance —#
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3 Lemaitre later summarized his theory as thus: "The primeval atom hypothesis is a cosmogenic hypothesis
which pictures the present universe as the result of the radioactive disintegration of an atom".
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5" In one paper published in 1979, J. P. Preskill calculated that magnetic monopoles would be produced so
copiously that they would outweigh everything else in the universe by a factor of about 102, (Ref. Preskill,
J. P. 1979, Phys. Rev. Lett., 43, 1365)

%8 Sean Carroll, From Eternity to Here: The Quest for the Ultimate Theory of Time, Dutton Adult, 2010
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JCT, There was in fact no singularity at the beginning of universe.
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18 e, Sifed S O G GBI 0,
As far as Qur'an and modern Science is concerned, in the field of ‘Astronomy’, the
Scientists, the Astronomers, a few decades earlier, they described, how the universe came
into existence - They call it the ‘Big Bang’. And they said.. ‘Initially there was one
primary nebula, which later on it separated with a Big Bang, which gave rise to Galaxies,
Stars, Sun and the Earth, we live in.” This information is given in a nutshell in the
Glorious Qur’an, in Surah Ambiya, Ch. 21, Verse No. 30, which says, “Do not the
unbelievers see that the heavens and the earth were joined together, and we clove them
asunder?’ Imagine this information which we came to know recently, the Qur'an mentions

14 hundred years ago.
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128 Michio Kaku, Can a Universe Create Itself Out of Nothing?, November 24, 2010
129 Michio Kaku, Michio Kaku: Space Bubble Baths and the Free Universe (Youtube video); Transcript :
A Universe is a Free Lunch; (bigthink.com)
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1381 = Quantum phenomenon, such as atomic transitions and radioactive decay of nuclei, seem to happen
without prior cause. In fact, the highly successful theory of quantum mechanics does not predict the
occurence of these events, just their probabilities for taking place;... we have no current basis for assuming
such cause exist. After all Quantum mechanics is almost a century old and has been utilized with immense
success over the period, with no sign of such causes ever being found (Quoted from Prof. Victor Stenger’s
Has Science Found God? : The Latest Results in the Search for Purpose in the Universe , Prometheus
Books, pp 173)
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University Press; 1989
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" Lawrence M. Krauss, A Universe from Nothing: Why There Is Something Rather than Nothing,
Atria Books;, 2012
47 3%fbeq fof®s; A "Flat" Universe; Uploaded on May 20, 2010.
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" g o G @TS ST ST @A ‘The Inflationary Universe’ (Basic Books, 1998 ) & fega
GBEd ‘God: The Failed Hypothesis (Prometheus Books, 2008)’, oo 3TMHTT (A @A @e A
@ ST €S 'A Universe From Nothing' fofesfb (Lawrence Krauss, AAI 2009) T |
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http://mukto-mona.com/bangla_blog/?p=4640

aferer X At q2fey Tge zre o w2 ees A ar
G ST ST CPICAT S BNl e fbell (T61 @01 2 6 | Foeerd
-7 ‘e fowmiz IR0 (]9 299 AR e BIENET e
2R — S R Cofd FEAM: 2f-9q STy Ceferaa
RCATE eif*e BrRNe™ (1R acw ¢ s @4 2@fee™! -
o0 2f2-99 TNeT GBI | (¥ O TSN GRS
% CRETOIRE T @, AR TgT wgerE FNE
PP WSS A QAR |

e A, R0d0 AE e o 2fFe-q7 33 e T e
s Sfeam o zm ane fTwidee s e 9t = s
GCEE FEOR FN AR (05) B0 fFwe | [Frsl qee e
qfife g =3 wefTeme WS AP @ o EReeE gt
Ao wfedie e e Wik Seates @ e T HeT o I3
TR T A ‘e el T 58 aFe WAelt i F @16t ofre
@ A HAHETSNT T AT O T 9B G FOI[FE | YOS
TEWR© FACO (N YANE e 6y (I8 wicaiiie Face 2([, 9
fafae W e Fa 7 76 (@I ([A¥E e S M Go!
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%0 Hannah Devlin, Hawking: God Did Not Create Universe - The Times (London) 2 September, 2010;

11 "Modern physics leaves no place for God in the creation of the Universe, Stephen Hawking has
concluded. Just as Darwinism removed the need for a creator in the sphere of biology, Britain’s most
eminent scientist argues that a new series of theories have rendered redundant the role of a creator for the
Universe"; The Times newspaper on 2 September, 2010;

152 Victor J. Stenger, God and the Atom, Prometheus Books, 2013

EGERCIES

0Y®



GRACTA WS Sl AT el E ¥R (vague), SOTRRI® (ill-
defined) @3 @=¥ (impotent) BGIA wiefze @A FC T
AW  (inconsistent) [ s=cade (self-contradictory)
COl O | ARl @R (T AR e *erer e
Jle S A, ol @ WO T I, GO 0 SR Al FI-
Aot @fs (qEfFFeI 49 OEee? JeeEfre | 513 AAfifereias
qGrE g T I 99 LI O ACTFS  (explicit wave
function) SR | €% SCACEITS A7Fel S (PRGN IRFEHT e Al
(PRIBIN (FAOCGH (PRIBIN SFACAA TG | G2 LA ol (AT
td ol WRIfegR ool feg Tesifere @Al M (781 @R
AfoFerdE AR, ‘@RBN afel @@ e . =k R
gasfe Mg i 27 9 QU@ AN (SFIETOIE @14, OB WP CHid
HGFS’ | @ THR W (AP TR TS g9 |

Ty Oite (@ e (e ©f w3 g3 mrdfEeea e seaces,
WO WH IM (SO FIOREET O OR (TN @A
QGTEIR A G (PACF?’ | (P iferw Fael @8 H9 a2’ JAfee =6,
Q@ @ N GRNIRITOE FTe bere ATH, IR AEFT TCoI2 |
ARITE A AR @ T[S \S @F 1 (T, GO A FIE
[ G ANGE w9 TR GBS @I WA A Teq e
FACE P12 TEERAS A IR I I ARE &AW ZE MW A | GO

' Lawrence M. Krauss, The Consolation of Philosophy, Scientific American, April 27, 2013

o TE3 I (A FNTOR I20H PIrae TR el A e TRIReER T8I [ T4 (o0,
o 2 Oie ferEEeE Woew 1 @ ot ®24n: Alexander Vilenkin, “Creation of Universe from
Nothing” Physics letters 117B, 25-28, 1982

' Victor J. Stenger, God and the Atom, Prometheus Books, 2013
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http://mukto-mona.net/science/physics/a_vilinkin/universe_from_nothing.pdf
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939 0% ©i¥ ‘The Comprehensible Cosmos: Where Do the Laws
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¢ Victor J. Stenger, The Comprehensible Cosmos: Where Do the Laws of Physics Come From?,

Prometheus Books, 2006

157

Victor ]. Stenger, Where Do the Laws of Physics Come From?, colorado.edu; October 18, 2007

158 Victor  J. Stenger, Where Do the Laws of  Physics Come From?,

http://arxiv.org/vc/physics/papers/0207/0207047v2.pdf
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Dwight E. Neuenschwander, Emmy Noether's Wonderful Theorem, Johns Hopkins University
Press; 2010
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161 Katherine Brading and Harvey R. Brown, Noether’s Theorems and Gauge Symmetries, August 2000
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162 Frank Wilczek, “The Cosmic Asymmetry Between Matter and Antimatter,” Scientific American 243, no.
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dvnamic orobability to Bose-Einstein statistics.
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o James Randerson, Father of the 'God Particle', The Guardian, Sunday 29 june 2008

o8

EGERCIES


http://www.guardian.co.uk/science/2008/jun/30/higgs.boson.cern

2ol Bellte g Al I W @2 FF AN smielfieica
TSI AR @2 @RE midRee ey ETempE o
555 I (T IZRE AT 2o Foles e el 01 Teaw
FA AN SR @3 qNPAd JF (AR (R 1 [ W
CHSA Al B SRS U3 IIFeel 2oy el S #9eas
afered oW I G FACR | @N0! PO 2fFe-a9 ‘A brief
history of Time-&¥ THIRCA FYEE T4 T IA IR
GBItE O 2fPe-gF e wfery RMiee st fReie
@l | 58 2fFe, e @@ % @ifes 991 2o FaE
a7l Zort e TIF | 2fFe W2 ORI Tens @ wod
J IERRTOE T MW JIAA PERET | YT I
IREICEF AN FYET ARG %, GF01 FNeAF AN I
@ TF, (TP |

G2 7 FAF ARFEE AN FYET A T (Al (e
ffea slewdife grer g 931 @4, AT 2991 @Fefes 430 =7
5 ew @@ WRs @3 MEFE—ITE & GF 991 | 9R_E
(FC (FE G M IO $F ICARA VAP N ARNCST FHF (G
g TSR fET6 MR I A @R T ToR e @b
A1eq A) |, A OIma &2 AR 8 gEoife TTahFed g < |

21 Spbb AE IS P 2fbe-aq fRoE amfay 3 - e g o7 5z | 33f6 weefie gfers sao,
GTAF W F [T T2y Tge 2re #d vRe WER 4Rl WiR Sre—{$E 8@ (<Y ARABS qIR
TS ACHA Weolz 72e0a A oo Tcaferem 2fee; Ieafer ™, @ i@t 9@ ©g (Theory of
every thing) ST AR, GIAR MR #ICF 78I T P40 N (mind of god)-F “fF7fer® @R
TF A (AF 2T I B WIS O N T q@E 30 @ afeqay w40 2 | g onr o
qCoTR 2R (18 72 o FemiR-«, @ fof wifvw w2 qem, =ik jfEe T @A dweE @13
YRR’ | I26 T SR SAICEb @eR @IE: http://mukto-mona.com/bangla_blog/?p=10307

ob ¢
355 335


http://mukto-mona.com/bangla_blog/?p=10307

TECE W FEE, 92 FHT I ANSACE (IR A oqqo
TP TG ANSTF FYRAG ARG IS FCARE | (T TN TR
VA AR IR T-9F G e e 1S 2@, 9v9 oRAre
TSl FG I AFE O (TR | S@ OF (TR S* T-3 @S 1
@, 9E W I, 20T @R FACE 9 O R SAgieN S99
TG ST (BT o3 AR @ 1 ITwfFeae [t a1 Zom
o 7O GPged IR (AP (A, <1 [OIeE 96! TN 1 W A
TG 32, AR e &l g T AW FUE! K@@l Aq—@s=
fhe—oq oma 9 2eTa fofee T4 2@? TMR 97 e AfbEe? e
CAIE AT94?

T ORIl 2o WHE (S T e W W Afere 20 A
T e, @8 e, ed W, TG wrgr wfele WarR w@Eme
ALY AR MOF 022" | GG AN 2 Ao FOCE 747
T SO JENRES |

W@ O AR 20, QR (AR, AW & FAFIET @ 3
MeFME HRAIZ @3 FqN6I Apoaod SR BENR | aIqe  AAmE
TS IIECF O BCA (NS FCAR GE 1N THED F1 FCS | Hof
anEle A [ReeMir wtel e @t wE Al 2eiR
Qe T4 (A e AR, 99 T, (@S (T el qNmas
QIR TR — 5o Ffere 35 AT AT |

205 |_arge Hadron Collider: Scientists' wish list for the LHC, Guardian, Wednesday 10 September 2008
26 Dr, Dave Goldberg, Stop calling it “The God Particle!” http://io9.com/5923170/stop-calling-it-the-god-
particle

EGERCIES

oY


http://io9.com/5923170/stop-calling-it-the-god-particle
http://io9.com/5923170/stop-calling-it-the-god-particle

QA IR
R wfew «fdfs

‘93 TRIR0YT 2T @ I,
foeify Wife T es 97’
—3RIG T96

‘93 RIS sy e toft T3, o1y T tefe | Sfelt e 37 @
JeTAred TN YA FCPIAEL | FBRAF Ofe(o I (S(F FCATRCE, ©f
Q4 97 TG (13, 58 9w @3 qint frdce P W 2ok fof zzest
T A | AEl (RO MRS 92 e (M, SN
IS e g9-oRNg fu tefa g wieed Ao
cenifossmidiReaiaia FTred, U2 NIRRT GFo! IC &L, o] IoA0® fF—
RO &lF AROR—aNwMd G @I Awidd QegeRee 77,
IR wwre MY O wwre Wfere ARed | W [ReEeE 93 agw
QFReE & g 99 wwEan J7 g o iR awo!
T o TRfeye afew wfafers fam See @ ¢z sifafeEns
DEH

OF ANAFE TR0 FWIAW (AF AFIeice [ (enifelm
TS 2GS YTEIT AT dod AR eFg | AREE 29 (w2

Nlat

EGERCIES



e et @ 92 W2y weTe dfe Jzre ofie 2 g o
TR, IANE 12 T2y Te qafFed eifie zte AeeE? A
R O @R WEfFeEE TFE aRed ffsE 139 3@
M, T T 92 AR (A N G wF 2@ ALIOA? 93 qTad
e7FE oy wioe ¥ WRIfeds wfew sffaefs faes wame asied
bees AP AT GFT © QA AR, 93 ARG @ emmgef
ToAmEog evd fod Faz ©f 2 e ‘@€ 9 e (critical
density); @t “fH-qTg"8 @ AfF 1 @B AH A @S T rea <zl
G} AHFT A TS

. — - - - — — —

Delarce

Ditance

| 9 o Tirme :
B AR 7 FFER ofosie | (I) ST afeses IR SR I90! TS #t
o021 (¥) F101 fegya B0 W A Afdivs e @iz

@ AF, 7P (AF 936 Gt Fo1 TG (@9 =@ 1 @7 HifFefs
I TS AME? GURE TR uo 1 I I 2w o qpa W
(ATBF TSl (FE I (RICSA, OF IEE @ IM (@A S|

b

o TT



&9 1 & @IS (escape velocity) 2R @TS M, ©CI =061 &<
RIS pea ST 7 1 @B o 20q WARs! AN B WOl TS
8 FWMRAT (unbounded) @ T AWK (W) Teo! I & M
01 (RG], ©IRCe o e I AR (T @R (@01 FEN (@0 o
CE P T | GICHCE 61 @9 TIre Bire @b e Twem (oiitz
APFAT Bt aE Fffedics o ariE ) @3E 8 arwed si2fb
TS A TCo! S (I IR R(F I 91 7g® (bounded) |

TR B8 WM SHIRACIT 93 J0ETH Toe | dF PIRS G2
uS #1Y (A1 9T R AGTAN JF 1 AR RE (S T T
T G (@ AN 2o 2o AT @ K0T QAR TCCeE
M 27 @72{@ A AR WYY (Unbounded universe or Open
Universe) | 921 QIER0 AR 2CEA1- TARIT 2R @I (AT
I A Fol (G, @ (R TR T A A @ N2

(Bounded universe or Closed Universe) |

93 FHARRTE WS Wi 37 ARSI 21 F@ GFo! T
R@TTE Qo o I (@7 FA0o PIE NAF T =0T FF SAG
RRE | o8 Fod TRIReE siftdfea =G oo Fa a7 <
it FeNieE @ SeEe e Affe rfeEs (o @t e 6
7519 g2 AITBIREET ANYNLTE AP FomieTa qeerEe foy fog
TR AN), (T (AP WRYA AAfReifor veieete swew e
TR 1 ey I 6 TR “Afeifen wo@ gor [em T4 wwgsd vor
g TN foafs-

27 Michio Kaku, Parallel Worlds: A Journey Through Creation, Higher Dimensions, and the Future of the
Cosmos, 2006

EGERCIES

o>



F. AR &< (H): @ (AF O WReE &[0e7 29 T=WE
TICe A

¥, @@ (Q):9 (AT AN NRRYT M ¢ Ig A¥CH Qiqelt
ey

oI, FHC (A): GBI ¥ Wy AP el e feear a1y
QI FCT QeICR |

T faure (emfefim Sfma Gk @ TEeiR Fifvw @ foaf
PaeEd e W9 W2 GIWE 0 TF (IF FACS | @ ARG GPTETR
TG, IR QUTER T W T T AP @R Afefs Tew Ao
e e FA0o 7 711 @ {7 2ifie Fieas o) S 9 IR
¢ fof T @3 Aelfer Reart | Gioe s Toee 2o | fsfq
3599 ERE ME o™ @9 o9 e oiq@ell @9F  ‘Possible
Ultimate Fate of the Universe’| &3%b 2<ife 2 [Eewed I
WEGENEE Gy e s s faw ofw s
e eEde gFe @R =g qEe A9 foun 3 WiegEw
GifieT ™ | ol ST AFIS T A Gt W [Aueeg e
e I | (eifemia e ANRS #T anE Gl e
(A A T TN GG BN (@ OfF NIqA A G0
GATRR SR Ol TR | O AN S TCrzFe] AN GFfo 47T
@ RReYT ey “ifqefe’ (The Ultimate Fate of the Universe)
A, @B eNfemire oFi*e TR Te@d TIed GIaN (19
™| i Jie witae dfoerE e <o wpe FERe o1

28 3. N. Islam, Possible Ultimate Fate of the Universe, Quarterly Journal of the Royal Astronomical Society,
Vol. 18 (3), 1977.

209 3. N. Islam, The long-term future of the Universe, Vistas in Astronomy, Vol. 23 (265), 1979

210 3. N. Islam, The Ultimate Fate of the Universe,, SKy & Telescope 57, 1979.

EGERCIES

Odo



TR fof P iR iR S wwesd (AU g SR
SR R OYe  wikey cmidfmn ¢ @RRwr et
IARDT® GFOI T GHGCT TLIAF Sl qGwe] AN IS
S el o UM (@dd O (19 QLo SNE TeeeeEd
FEIEE e e 246, Jaaete qfes e 9 [t fw
O3 T AT I3 FU0es TNTS FEF 1 @92 TE dob 9 A
@S TR (27 (AT AP 27 TAF SN ToEa SHEACHI
Ty @3 ey afew “fFafe’ (The Ultimate Fate of the
Universe) | S92 IIT (@@ O FHAGER
rfessmidmma @12 92 e were | Forme 2fFe, o (efew, e
NG, IR T U TN G T2 @A TS @Al | NHROYR
27 @ W@ @ Sewld fom Foreq swmaAna @ ‘edw feq
52| o @ TafeeR v ee 72 e TafRkese e
Afgedfe fa feMiva @4 32 I fo@me a J@ I o8 9o
AT Wl 59 FCARCT QN Terepe] BN ©fF 6% wFgel
BT N | 3357 w2, [awaE, TEEige 8 AEETeR (afFce 33
AR FMRLE AGFAANCE WFOSE ANS 2, 9 =g Fgeaa a2
T, T, TN, Aghie, A, @@eR S [fen R e
2@ IR I35 I A, o @ I2MH (T AGF AIWAL AL
IR, SRR (R ghiae are Redoes | o 32@a gl
& 51 Gow ¢ WfeT fem wwor @5 afee fwearn stme amiee

21 Frgeman J. Dyson, Time without End: Physics and Biology in an Open Universe. Reviews of Modern
Physics, Vol. 51, No. 3, pages 447-460; July 1979.

212 Steven Weinberg, The First Three Minutes: A Modern View Of The Origin Of The Universe, Basic
Books, 1993

EGERCIES

NN



A TGAT TN O I3EAF PHRIC02 A IR | AIF 8o
(o= & SeLeRemrel ReT Reea fFsie wizsfme SuEe cof o3 |

TGS WGHT QN e AN ¢ e w4 e
IRGENR @ e [MeHma TReed “fFefs Fw Fesifreea el
T QAR GEOREE O SEmd oiew I Ao s
TNTCTE dod IAER o AU 1 TR GRea Afgafs’ Ads
O3 oY AN IS GO @ (g IOIFI AT,

oI *ored TRetETe AeHme mifae afeafe axirm a=

CTAMIRITAR (AEIIBEE FaIfee | TIRG3tR St Sfeapaidia 4

@R ot T —feEiEE geor ReeEm T2fieem i T

(heat death) I Sfa 2Ce ©F FERET—IIT O TS &F

IERER @ g TR aF01 AN AR SioE@E  ao

(g, T 77 @IAIFEaE o e w21 A a1 [5g [oeow

W TRMCEE ST sl wifkge  w@E SR (A

i Sfagel @Fp T WG, IR TRR0YT oA G2

AR ers A4 B I G AW [ IORGE

ceifeldearae efRe s w=ifqey et e i@l e el

e, T© U oifg t -midffaw fFoe oiReas svas A

@ FRE 2R [ TR S wrikey swidkm e

GRIEW’] aFIHe 2R | FE TR 6 9[E ek

a3« But few cosmologists thought through the other implications for life in an ever expanding universe,

until a classic paper in 1979 by physicist Freeman Dyson of the Institute for Advanced Study in
Princeton, N.J., itself motivated by earlier work by Jamal Islam, now at the University of Chittagong
in Bangladesh” [Lawrence M. Krauss and Glenn D. Starkman, The Fate of Life in the Universe,
Scientific American, November 1999].

EGERCIES

OB



TR O {90! S AR e ex [T aea e
paa Mty FeiFe @ice |

RS GCH @ (IF BT JL THRIR WHPE WFCS ARG
QR fEFE T SUId A9Fs iR, ©iF we weeee
SIS (RS BC (02 I=CAT (050) Sy Wb 1 58 T4 cotere fof
o et & (e coltes e s, o e stedt am
efor S ag o foq R e swmaf et g
‘2 for D’ -aq MEINEE Qe @R @ Q3 SN T6e 2T
FICEE T AR | A (SO G AABE T3S AGAF SHAR
TR Teg Are A

TRIkegr wfew fgafs For sar Rkegr a3fe I 7ve@ o=
@1 NIy Tm A @ AR 2@ 9T TCE, 99 TYE T G
A WEE TR N G SN O AREAAG ¢ I8@
fageea T4 i (A s FEEd aNme @3 T2y @ T
TS | OfF REAA #%6W FYIAT PR oo - w2y & T i
a7’ fofd 2 T TYe ¢ Tm TRIRCIT WOed (@ @@ Togoe
IEA O GIFCAL:

214 paul Davies, The Last Three Minutes: Conjectures About The Ultimate Fate Of The Universe, New
York, New York, Basic Books, 1994

215 g HmeTE s Fo~% Paul Davies, God and the New Physics, Simon & Schuster; First Edition edition,
1983

SRV

EGERCIES



Scale factor or radius of the universe

Fig. 5.1. Depending on the density of matter in the universe,
gravity may eventually halt the present expansion of the universe
and cause it to collapse. or the universe may expand forever. The
former corresponds to the closed model. and the latter to the
open model.
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Journal of General Relativity, and &raVitation, Vol. 39, No. 10,pp 15451550, 2007.
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23 "This calculation tells you that many tens of billions of years from now there'll be a catastrophe,” Joseph
Lykken, a theoretical physicist at the Fermi National Accelerator Laboratory in Batavia, lll., said Monday
(Feb. 18,2013) here at the annual meeting of the American Association for the Advancement of Science.
[Clara Moskowitz, Higgs Boson Particle May Spell Doom For the Universe, LiveScience Senior Writer,
February 19, 2013]
23 Sean Carroll, The Particle at the End of the Universe: How the Hunt for the Higgs Boson Leads Us to the
Edge of a New World [Paperback ed., with a new epilogue], Plume, 2013
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TIME

SELF-REPRODUCING COSMOS appears as an extended branching of inflationary
bubbles. Changes in color represent “mutations” in the laws of physics from par-
ent universes. The properties of space in each bubble do not depend on the time
when the bubble formed. In this sense. the universe as a whole may be stationary.
even though the interior of each bubble is described by the big bang theory.

Picture Courtesy: Scientific American
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EXAMPLE UNIVERSE

Imagine a two-dimensional universe with space for four particles.
Such a universe has 24, or 16, possible arrangements of matter.
Ifmore than 16 of these universes exist, they must begin to
repeat. In this example, the distance to the nearest duplicate is
roughly four times the diameter of each universe.

4 particles

2* arangements beoh

OUR UNIVERSE

The same argument applies to our universe, which has space
for about 10"*® subatomic particles. The number of possible
amangements is therefore 2 o the 1018, or appraximately
101 the 1015 Multiplying by the diameter of the universe
gives an average distance to the nearest duplicate of 10 to
the 10"*® meters.

2x 10-7METER 30
1p18 particles
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