danill wgill jSjall

(Y

g

& .
¥ »
S

| o0 | gl
i S 568 ol (b Cins

ied iill aeill g opiall

FCTER ETRRE T L
Oy pls pin : fnap

aaull goaJl ase : Gealyo 1482







































































































































































































































































































































































































































































































































































































































































































































































































Lily Sanls iles ¥ 45 e &1 L5008 Jae b iaall peaion Lo G Opo <lal
JS Dl slacY ! 8 Lyfiay ALISI slae¥ T 8 ol JEU e e . (gha saadl ol
ol Y1 K1 ALK SlaeY T o 58T Jlia o Gyl yanii i eyl Sl ¥ Lagia
L1 UK T gl S T e 5uST Dyl (eI 35 oa LAY aagll e 3 elli<
JS s e 13le < Guna Sl e 38T LSS ¥ b b Jlow o GSas 531 e, ALlSII
L1 oo Layghd Lanyg o losan Lpole 35305 2008 Sualy T i Lpadiay o LiLginMl ol
Lo 1,50l Gllas’ cigriaad] Sun (o cinas TEall Ll @ laghiil| S s lustipm
i iy 2l a3 elS ) LY A caad LSli b Sl sia Baal,
ey Laaliie e e Lo gai e (g, 5,L81 L3 wlaskiill o<1 . (13 Taa,

o) S Ll i juadl = dSall LSa3l Juga dgan (531350 4l o Lay
Gllae (5T o1 Laliall Jileagll JSA o ST Shina (5T Yy 43T Gllaa Ciyas o gt
S olaadtl Gy cudi Gasahs oF w¥ GF 3] i Nl o3 Gag sy e
side 54d alyll 5 Jiall sgtia IS 3f Sl JS 5 S0 g giue — Jiall sgtins Wpeal
i S A ol Duigen Ty (o0 T S (0 ¥ e (S ¥ I 5 3
sgtia by ki Lullie K8 aagi ¥ o3 ey Gl o uaie gl gede of GI5 e 7 iS5
), (antglt) o St

OludY) 52 Lo
st S S paid Y B
oSl 1a i
Freeman Dyson (jguuld ¢las 8

el il S o1 S Gabadl o L,ail ee iy @3l JSU adloll Jsadll Jo

il galall Slaayall QIR ells (A b S G of Ll Lad ¥ Ldsilall
oo S o el Iin Gl Sialyd iiiaa (b aiun il lane 3 LS GSIL Juds
claslill ehe p o Linyasliadl JISal e S 6 (sals S gy gy Lay e Lalall

257



B Tae e i i sase 050 51 ¥ Codl T 8556 e Cigesiiensy Taigeall
Jat ol Lds aualinS L kaiian g Gndall il pen S Q)T fia ol e i Y
Byl ) o a3 51 ol cel3ginad ) 138 agS,LaT ¥ Lindt Bl LeaSas 3 g
oo Ll ST o £ b L) Js - Llgils i daihaias LGSy 905 Lol bkl
Lkt L] G Tyad gy JIYT ey U i IS8 syape <01 L oliieY)
o 93 Ll a3 oSy alladl (8 LSl Gaas (e JolBS Ll (e 85508000
bl GAEall e 3liay JolS alis €1 aes plladl R i sy 2SEIL Jiatl
Gk a0l (SN il 5063 iy GlaLl 5adill of Tallal) 2 jall (e (e gins (o
elld ey Lo () el of Gyl Le 130y g1 p Gl g sacadil] 1ia fia G dall Llas
] L3l GohI e Bualy Lgaall 65 03 pgdll Gt Gpgie (uhs o1 a1 (e
Lass ool o8 JiL ¢ giie Jiny Jaiiad 3iSly Lo Leipean Dpyas 055 ol Cumiats L
llaall Gaphall a1 BI3AT 5ol Giaadilly plall ggan ey singll Gulul L Gass

alall UMA (e yslaga yatudl oy Ll GUSH 1ia i gia sk 301 Tl kil
By e paad TUELA" syae Whaad Wily el 5l Gann JiY1 e dJlowel!
Guas I Zidliall 5,058 Jaad o Lemle Lyt S SIS o] $13a 06 13LL L o<1
o ol e3all = oS Uik s e wai Gt oy e Laal dlls 0 SI eslia
i G e QST i Ll e [y 0 pgiSay il — ST L
Sl 13 olalasl (alass e Lol S Lpde 0 SIT (g5 AT AL Wlia!
5] oK ¥ Al oKLy e [

BT S8 5all 83 (ye o508 sly peaeas o S (3] GLasY | 5 a L Slia e 13La
fulB gl padll e syias Los s uyaa o SI 6 Bagay U slise¥! Ko Y
G Sl o) e SIS el 8 (501015 epee) Plip Gl syas of ddaalls
amn oSy Aaiadl] Lyl SLSSH Lo oy o olosm i 6 Y Ly fam Zoans
QoS Tl Tacu L] Tadia 2T g oS 3 SIS Gam s alil] Jaay 6 i
5 L0 Uads 5% o S ¥ iy Tae gl LS YA a Ul Gy oy 5T g
o2 M Jaes (g5l Dpuin il G

a0 o G sl a3 aSGIL

o
"
Co



Shualggt

CHAPTER 1: Reason and Belief

. “The Rediscovery of Time" by Ilya Prigogine, in Science and Complexity (ed.
Sara Nash, Science Reviews Ltd, London, 1985), p. 23.

. God and Timelessness by Nelson Pike (Routledge & Kegan Paul, London,
1970), p. 3.

. Trinity and Temporality by John O’'Donnell (Oxford University Press, Oxford,
1983), p. 46.

CHAPTER 2: Can the Universe Create Itself?

. “The History of Science and the ldea of an Oscillating Universe” by Stanley
Jaki, in Cosmology, History and Theology (eds. W. Yourgrau & A. D). Breck,
Plenum, New York and London, 1977), p. 239.

. Confessions by Augustine, book 12, ch. 7.

. Against Heresies by Iranaeus, book 111, X, 3.

. “Making Sense of God's Time" by Russell Stannard, The Times (London),
22 August 1987.

. A Brief History of Time by Stephen W. Hawking ( Bantam, London and New
York, 1988), p. 136.

. Ibid., p. 141.

. “Creation as a Quantum Process” by Chris [sham, in Physics, Philosophy and
Theology: A Common Quest for Understanding (eds. Robert John Russell,
William R. Stoeger, and George V. Coyne, Vatican Observatory, Vatican
City State, 1988), p. 405.

259



10.
1.
12.

13.

14.

“Beyond the Limitations of the Big Bang Theory: Cosmology and Theological
Reflection” by Wim Drees, Bulletin of the Center for Theology and the Natural
Sciences (Berkeley) 8, No. 1 (1988).

CHAPTER 3: What Are the Laws of Nature?

. Theories of Everything: The Quest for Ultimate Explanations by John Barrow

(Oxford University Press, Oxford, 1991), p. 6.

Ibid., p. 58.

“Discourse on metaphysics” by G. W. Leibniz, in Philosophical Writings (ed.
G. H. R. Parkinson, Dent, London, 1984).

Theories of Everything by Barrow, p. 295.

The Grand Titration: Science and Society in East and West by Joseph Needham
(Allen & Unwin, London, 1969).

Theories of Everything by Barrow, p. 35.

The Cosmic Code by Heinz Pagels (Bantam, New York, 1983), p. 156.

. “Plato’s Timaeus and Contemporary Cosmology: A Critical Analysis” by

F. Walter Mayerstein, in Foundations of Big Bang Cosmology (ed. F. W.
Mayerstein, World Scientific, Singapore, 1989), p. 193.

. Reprinted in Einstein: A Centenary Volume (ed. A. P. French, Heinemann,

London, 1979), p. 271.

“Rationality and Irrationality in Science: From Plato to Chaitin” by
F. Walter Mayerstein, University of Barcelona report, 1989.

Cosmic Code by Pagels, p. 157.

“Excess Baggage" by James Hartle, in Particle Physics and the Universe: Essays
in Honour of Gell-Mann (ed. ]J. Schwarz, Cambridge University Press, Cam-
bridge, 1991), in the press.

“Singularities and Time-Asymmetry” by Roger Penrose, in General Relativity:
An Einstein Centenary Survey (eds. S. W. Hawking and W. Israel, Cambridge
University Press, Cambridge, 1979), p. 631.

“Excess Baggage” by Hartle, in Particle Physics and the Universe (in the press).

CHAPTER 4: Mathematics and Reality

The Mathematical Principles of Natural Philosophy, A. Motte’s translation,
revised by Florian Capori (University of Califomia Press, Berkeley and Los
Angeles, 1962), vol. 1, p. 6.

“Review of Alan Turing: The Enigma,”’ reprinted in Metamagical Themas by
Douglas Hofstadter (Basic Books, New York, 1985), p. 485.

“Quantum Theory, the Church-Turing Principle and the Universal Quan-

260



-~

11.

tum Computer” by David Deutsch, Proceedings of the Rovyal Society London A
400 (1985), p. 97.

. “The Unreasonable Effectiveness of Mathematics” by R. W. Hamming,

American Mathematics Monthly 87 (1980), p. 81.

. The Recursive Universe by William Poundstone (Oxtord University Press,

Oxford, 1985).

. "Artificial Life: A Conversation with Chris Langton and Doyne Farmer,”

Edge (ed. John Brockman, New York), September 1990, p. 5.

. Recursive Universe by Poundstone, p. 226.
. Quoted in Recursive Universe by Poundstone.

CHAPTER 5: Real Worlds and Virtual Worlds

. “Computer Software in Science and Mathematics" by Stephen Wolfram,

Scientific American 251 (September 1984), p. 151.

. “Undecidability and Intractability in Theoretical Physics” by Stephen Wol-

fram, Physical Review Letters 54 (1985), p. 735.

. “Computer Software” by Wolfram, p. 140.
. “Physics and Computation” by Tommaso Toffoli, Intematumal Journal of

Theoretical Physics 21 (1982), p. 165.

. “Simulating Physics with Computers” by Richard Feynman, Intemational

Joumal of Theoretical Physics 21 (1982), p. 469.

. “The Omega Point as Eschaton: Answers to Pannenberg’s Questions for

Scientists” by Frank Tipler, Zygon 24 (1989), pp. 241-42.

. The Anthropic Cosmological Principle by John D. Barrow and Frank J. Tipler

(Oxford University Press, Oxford, 1986), p. 155.

. “On Random and Hard-to-Describe Numbers” by Charles Bennett, IBM

report. 32272, reprinted in “Mathematical Games” by Martin Gardner,
Scientific American 241 (November 1979), p. 31.

. Ibid., pp. 30-1.
X Theones of Everything: The Quest for Ultimate Explanauons by John Barrow

(Oxford University Press, Oxford, 1991), p. 11.

“Dissipation, Information, Computational Complexity and the Definition
of Organization” by Charles Bennett, in Emerging Syntheses in Science (ed.
D. Pines, Addison-Wesley, Boston, 1987), p. 297.

CHAPTER 6: The Mathematical Secret

. “The Unreasonable Effectiveness of Mathematics in the Natural Sciences”

by Eugene Wigner, Communications in Pure and Applied Mathematics 13
(1960}, p. 1.



—

“: Emperor's New Mind by Penrose, p. 420.
13.
14.
15.
16.

17.

OO 0~ OV b

. Mathematics and Science (ed. Ronald E. Mickens, World Scientific Press,

Singapore, 1990).

. The Emperor's New Mind: Concerning Computers, Minds and the Laws of Physics

by Roger Penrose (Oxford University Press, Oxford, 1989), p. 111.
Ibid., p. 95.
Ibid.

Martin Gardner, foreword to ibid., p. vi.
Ibid., p. 97.

. Infiuty and the Mind by Rudy Rucker (Birkhauser, Boston, 1982), p. 36.
. Emperor’s New Mind by Penrose, p. 428.
. The Psychology of Invention in the Mathematical Field by Jacques Hadamard

(Princeton University Press, Princeton, 1949), p. 13.

Quoted in ibid., p. 12.

Quoted in Mathematics by M. Kline (Oxford University Press, Oxford, 1980),
p- 338.

Quoted in Superstrings: A Theory of Everything? by P. C. W. Davies and
J. R. Brown (Cambridge University Press, Cambridge, 1988), pp. 207-8.
“Computation and Physics: Wheeler's Meaning Circuit?” by Rolf Landauer,
Foundations of Physics 16 (1986), p. 551.

Theories of Everything: The Quest for Ultimate Explanation by John Barrow
(Oxford University Press, Oxford, 1991), p. 172.

Emperor's New Mind by Penrose, p. 430.

CHAPTER 7: Why Is the World the Way It Is?

. For the full quotation and a discussion of this point see The World Within the

World by John D. Barrow (Oxford University Press, Oxford, 1990), p. 349.
Message of His Holiness Pope John Paul 11, in Physics, Philosophy and Theology:
A Common Quest for Understanding (eds. Robert John Russell, William R.
Stoeger, and George V. Coyne, Vatican Observatory, Vatican City State,
1988), p. ML.

. “No Faith in the Grand Theory" by Russell Stannard, The Times (London),

13 November 1989.

. Theories of Everything: The Quest for Ultimate Explanation by John Barrow

(Oxford University Press, Oxford, 1991), p. 210.

. Divine and Contingent Order by Thomas Torrance (Oxford University Press,

Oxford, 1981), p. 36.

. A Brief History of Time by Stephen W. Hawking (Bantam, London and New

York, 1988), p. 174.

. “Excess Baggage" by James Hartle, in Particle Physics and the Universe: Essays

262



16.

17.
18.
19.

20.

21.
. Rational Theology by Ward, p. 25.
23.

in Honour of Gell-Mann (ed. J. Schwarz, Cambridge University Press, Cam-
bridge, 1991), in the press.

“Ways of Relating Science and Theology™ by lan Barbour, in Physics, Phi-
losophy and Theology (eds. Russell et al.), p. 34.

. Brief History by Hawking, p. 174.
10.
11.
12.
13.
14.
15.

Divine and Contingent Order by Torrance, pp. 21, 26.

Science and Value by John Leslie (Basil Blackwell, Oxford, 1989), p. 1.
The World Within the World by Barrow, p. 292.

Ibid., p. 349.

Theories of Everything by Barrow, p. 2.

The Emperor's New Mind: Concerning Computers, Minds and the Laws of Physics
by Roger Penrose (Oxford University Press, Oxford, 1989), p. 421.
Rational Theology and the Creativity of God by Keith Ward (Pilgrim Press, New
York, 1982), p. 73. .

Ibid., p. 3.

Ibid., pp. 216-17.

The Redlity of God by Schubert M. Ogden (SCM Press, London, 1967),
p. 17.

“On Wheeler’s Notion of ‘Law Without Law' in Physics” by David Deutsch,
in Between Quantum and Cosmos: Studies and Essays in Honor of John Archibald
Wheeler (ed. Alwyn Van der Merwe et al., Princeton University Press,
Princeton, 1988), p. 588.

Theories of Everything by Barrow, p. 203.

“Argument from the Fine-Tuning of the Universe” by Richard Swinburne,

in Physical Cosmology and Philosophy (ed. ]J. Leslie, Macmillan, London,
1990), p. 172.

CHAPTER 8: Desigher Universe

. The First Three Minutes by Steven Weinberg (Andre Deutsch, London,

1977), p. 149.

Chance and Necessity by Jacques Monod, trans. A. Wainhouse (Collins,
London, 1972), p. 167.

The Fitness of the Environment by L. ]. Henderson (reprinted by Peter Smith,
Gloucester, Mass., 1970), p. 312.

Quoted in Religion and the Scientists (ed. Mervyn Stockwood, SCM, London,
1959), p. 82.

The Intelligent Universe by Fred Hoyle (Michael Joseph, London, 1983),
p- 218.

Cosmic Coincidences by John Gribbin and Martin Rees ( Bantam Books, New
York and London, 1989), p. 269.



~

10.
11.

12.

13.
14.

bl alibed

10.
.

Summa Theologiac by Thomas Aquinas, pt. [, ques. 11, art. 3.

Philosophiae Naturalis Principia Mathematica by Isaac Newton (1687), bk. 111,
General Scholium.

“A Disquisition About the Final Causes of Natural Things,” in Works by
Robert Boyle (London, 1744), vol. 4, p. 522.

Universes by John Leslie (Routledge, London and New York, 1989), p. 160.
The Mysterious Universe by James Jeans (Cambridge University Press, Cam-
bridge, 1931), p. 137.

“The Faith of a Physicist” by John Polkinghorne, Physics Education 22
(1987). p. 12.

Value and Existence by John Leslie (Basil Blackwell, Oxford, 1979), p. 24.
“Cosmological Fecundity: Theories of Multiple Universes” by George Gale,
in Physical Cosmology and Philosophy (ed. ]. Leslie, Macmillan, London,
1990), p. 189.

CHAPTER 9: The Mystery at the End of the Universe

. “Information, Physics, Quantum: The Search for Links" by John Wheeler,

in Complexity, Entropy and the Physics of Information (ed. Wojciech H. Zurek,
Addison-Wesley, Redwood City, California, 1990), p. 8. See also n. 21
toch. 7.

Vicious Circles and Infinity: An Anthology of Paradoxes by Patrick Hughes and
George Brecht {Doubleday, New York, 1975), Plate 15.

“Information” by Wheeler, p. 8.

Ibid., p. 9.

Grounds for Reasonuble Belief by Russell Stannard (Scottish Academic Press,
Edinburgh, 1989). p. 169.

The Philosupher's Stone: The Sciences of Synchronicity and Creativity by F. David
Peat (Bantam Doubleday, New York, 1991), in the press.

Quantum Questions (ed. Ken Wilber, New Science Library, Shambhala,
Boulder, and London, 1984), p. 7.

Infinity and the Mind by Rudy Rucker (Birkhauser, Boston, 1982), pp. 47,
170.

“The Universe: Past and Present Reflections” by Fred Hoyle, University of
Cardiff report 70 (1981), p. 43.

Ibid., p. 42.

Infinity by Rucker, p. 48.

264



>4

Barbour, lan G. Religion in an Age of Science (SCM Press, London, 1990).

Barrow, John. The World Within the World (Clarendon Press, Oxford, 1988).

Barrow, John. Theories of Everything: The Quest for Ultimate Explananon ( Oxford
University Press, Oxford, 1991).

Barrow, John D., and Tipler, Frank J. The Anthropic Cosmological Principle
(Clarendon Press, Oxford, 1986).

Birch, Charles. On Purpose (New South Wales University Press, Kensington,
1990).

Bohm, David. Wholeness and the Implicate Order (Routledge & Kegan Paul,
London, 1980).

Coveney, Peter, and Highfield, Roger. The Arrow of Time (W. H. Allen, London,
1990).

Craig, William Lane. The Cosmological Argument from Plato to Leibniz (Macmillan,
London, 1980).

Drees, Wim B. Beyond the Big Bang: Quantum Cosmologies and God (Open Courr,
La Salle, Illinois, 1990).

Dyson, Freeman. Disturbing the Universe (Harper & Row, New York, 1979).

Ferris, Timothy. Coming of Age in the Milky Way (Morrow, New York, 1988).

French, A. P., ed. Einstein: A Centenary Volume (Heinemann, London, 1979).

Gleick, James. Chaos: Making a New Science (Viking, New York, 1987).

Harrison, Edward R. Cosmology (Cambridge University Press, Cambridge, 1981).

Hawking, Stephen W. A Brief History of Time (Bantam, London and New York,
1988).

Langton, Christopher G., ed. Artificial Life (Addison-Wesley, Reading, Mass.,
1989).

Leslie, John. Value and Existence (Basil Blackwell, Oxford, 1979).

265



Leslie, Juhn. Universes (Routledge, London and New York, 1989).

Leslie, John, ed. Physical Cosmology and Philosophy (Macmullan, London, 1990).

Lovell, Bemard. Man's Relation to the Universe (Freeman, New York, 1975).

MacKay. Donald M. The Clockwork Image (Inter-Varsity Press, London, 1974).

McPherson, Thomas. The Argument from Design (Macmillan, London, 1972).

Mickens, Ronald E., ed. Mathematics and Science (World Scientific Press, Sing-
apore, 1990).

Monod, Jacques. Chance and Necessity, trans. A. Wainhouse (Collins, London,
1972).

Morris, Richard. Time's Arrows (Simon and Schuster, New York, 1984).

Morris, Richard. The Edges of Science (Prentice-Hall Press, New York, 1990).

Pagels, Heinz. The Dreams of Reason (Simon and Schuster, New York, 1988).

Pais, Abraham. Subtle Is the Lord: The Science and the Life of Albert Einstein
(Clarendon Press, Oxford, 1982).

Peacocke, A. R., ed. The Sciences and Theology in the Twentieth Century (Oriel,
Stocksheld, England, 1981).

Penrose, Roger. The Emperor's New Mind: Concerning Computers, Minds and the
Laws of Physics (Oxford University Press, Oxford, 1989).

Pike, Nelson. God and Timelessness (Routledge & Kegan Paul, London, 1970).

Poundstone, William. The Recursive Universe (Oxford University Press, Oxford,
1985).

Prigogine, llya, and Stengers, Isabelle. Order Out of Chaos (Heinemann, London
1984).

Rowe, William. The Cosmological Argument ( Princeton University Press, Prince-
ton, 1975).

Rucker, Rudy. Infinity and the Mind (Birkhauser, Boston, 1982).

Russell, Robert John; Stoeger, William R.; and Coyne, George V., eds. Physics,
Philosophy and Theology: A Common Quest for Understanding (Vatican Obser-
vatory, Vatican City State, 1988).

Silesius, Angelus. The Book of Angelus Silesius, trans. Frederick Franck (Vintage
Books, New York, 1976).

Silk, Joseph. The Big Bang (Freeman, New York, 1980).

Stannard. Russell. Grounds for Reasonable Belief (Scottish Academic Press, Ed-
inburgh, 1989).

Swinburne, Richard. The Coherence of Theism (Clarendon Press, Oxford, 1977).

Torrance, Thomas. Divine and Contingent Order (Oxford University Press, Ox-
ford, 1981).

Trusted, Jennifer. Physics and Metaphysics: Facts and Faith (Routledge, London,
1991).

Ward, Keith. Ratiunal Theology and the Creativity of God ( Pilgrim Press, New York,
1982).

Ward, Keith. The Tum of the Tide (BBC Publications, London, - 1986).



Select Bibliography

Weinberg, Steven. The First Three Minutes (Andre Deutsch, London, 1977).

Wilber, Ken, ed. Quantum Questions (New Science Library, Shambhala, Boulder,
and London, 1984).

Zurek, Wojciech H., ed. Complexity, Entropy and the Physics of Information
(Addison-Wesley, Redwood City, California, 1990).






adgdls 390 0 yiST - Loy — iprd

calio Bue Jidy VY. ale Huil Laslon il auud e 53538000 e Juas
oalsSlag a3¥ sy aalaly iulSpasig (Oaily g aielS o laslon Suaaie LiaulS|
(5] Twady Ups Ll jinl Leale slabiiay sligpte [LS Jany LS il WU 1K1,
ulaay Auaaiya V0 Goa LASY &y Liin ) Tiall G S Ll ily Il e JS,
Lalall Lally Cias lgasan salang i a9 cting S| a5 3,00

LS Lol (g, LtTand | 3500 b Lol Tialil] 3Laad Tk Glls Jasy
Maquarie .l ,SL daslas

5 Sl eotally gl Ciaally dsasall Slall pand plitie € Sy L3S,
Lol siSily plall Tae Laia¥ ly dsnall 001 clgamgy cdale ¥ loe Lbiil Jps e
.World Economic Forum llall (galiais¥l guiill & Gugese e SLas

iy illy llall Jya Leald ,Lalt claalall pline Tuale ol paipe e aLaT
Oasbie Lpale Jui (3llg 0l 5,51 clegadslly Tiall 4l 0 Joudid LS — cloallly
Y e Y can 3 (il Yo e SiST iy Gl G LalS Laila Bagasl] 48

b Gaatay (ali olila i K,Lae osayinbilly el3¥l cualis b Jugh p L
Glas cdia illy BBC I b ol Gl fo I (gad Glall Joad ale olila sk
QUK ULy 4T il ULl HEYT Lk Jsa GBS I Llaa] alyasy Giyals
CoSI ALYy S AN ELE s’ e olesadge cliladl aled LaS — Guvaball
oS ¥l e ai3ay

a5d sb il 5,LA¥1 Cial Les Lt oy L Lajuas anias Qaale Silga 5ass 5l
"Wl Jie' el o gl GBS alall alall GBS e VAAY ale 3l Gigia daals 335la

269



o¥gladl He Alga 35ila ST ooy gball aalll e Helad 553l 5 VAR ale
o plel siedatony L€ b il Jiny Culid 5ua¥ T 4 Lgeds (Al Jladl b ey
geda Voo sgan 8 jsaall e

(U TSI Diaealls e V448 ale Cail LotV 038 puaal Loy,

Lualall salally LI 3,10] Jlacs b 5 sae olpd cundS) — daey — 4K o3 3od
o Lo Lalslai] Som m ans 3 Bl G G T waall e S (g syl

e el Loa "1 S oyl LS Uiy’ 3,56 pgrdl balada g b e =
Coasll pgen” padskl 138 (G Lo ali &ilaa

o B5U0 ] (e S o ligisd Lo OF o lisaidl Ciiatia b g yAT pe any =Y
syl oliday guak Jloe (b ol 0l 55allll HA5 Giad gy cdiie JSidy Sl
il fay Ja 13 ogean

and gl gl T e iS00 ile U liia Lo gy of Ala M Juaiss ¥
Bo A dumy il gagaill sag gsl, 85 iS5 saay Ladll codlly oo L)y (el
sy 500G o iyl cavaal S5l ag (William Uuruh s gy alilig ale aay
bl CaZia a eliy Sia/ogus 86 o Glaly

sl i 3piall Calad Lpale Gl 301 8,0 o1 Uil 0,AT oo iuinSI —
o oSl oY las (gpial Lalya] fiad puaddl 1 4 dlis 0,31 (bl ST (gl
(oAl oYl pa Llelis

Tim Bunch i o5 83aehi o 3, LaLL Luks] Lol o liuaadl iatie P
o /i LaSH L2 LAl Wl pialy iy b

e lagaad ] sl elualialysa il palsa Ge Tage Tadia i1 VAVY ale iy~

pals Lllas g yally oSO 2ailall Asaall "oKan” Ja e Sie VAAY ale i -V
Vel el Glal! dldias”

b ol sl GSS @98 ol L,y shall 0 £ 5580 @liuadl] Ll 5 -A
day Lagla (s cratin Uls olids Lawalys L BB 55 Gsd (UuSall 1) L2,V
Jay Melosh _isla o Liynas Uiasa 5a¥1 Jidiss p L3891 138 b oSl G olgin
ASL Laglyadl clale J3 e Upale cmal a1 5 Sl o<y

270



(e louws¥ 5y ilegugd! @Y jmo0 iny2s

A B Y e ¥l s LogalSs

Algorithmic information theory
: (ssadt) duluall 44 ) 4 ks

Jlw 0 Dlal ol Ge fle sse DA oy e JuanS sl pdby el
rnall saall Ja” Jie S spess e goda ¥ Uladl oln i ,a¥ly ULl Ma
Lol ¥ g a5 e LY 0 s eggmaanill Jlsaadls s Lo sty St saega
(60483 JI3uiS gy "Seale paaia sae Lanad (Sar Lo ST 50 L' pgi I g 4l
cadna ad iy (0S5 dude LYI Y el

Anthropic Princible
PEC TP RIW]

5y «morphe Jua¥ly oLyl Jady canthropos sl Jua¥ i (e LKl juass
Lyl e 5K cplall (o p 538 VA 5,01 6 Liaglen )y 8Y ] oS 2y Morm” J<a
alall 13a iy Loy eyl ey egpuil] aleS LYl wigs 1 g AT plall Civla

ey «Scientific American Uas e Gjhie c¥lisy Ll d! ijlall 55505 (o 3lE5s claglall 2T (%)
(p2 ) csslSa LUaill sy o i Speun 3580y nal Glade . aga bl eSta ¥ 3L Lals dudoulil! Ll

271



r—A)—L“-‘} XTI J-‘-‘*’J u,ﬁ_)l-’ sl e s Laladl e U—LS JJ"" ;ﬁjﬁ—\“ i 13a
ale ) «anthropospere o cw Lo ey i oaslsas, ¥ andl fe cuaall Lol el

Lo Lefiey anthropomorphism _i s, Ls LaA.llJ (Ol dale Hlaviuy 4aSan il LAY
W S Dl ] ol sl Tastll” 35 sie odlasl S1A1 i iy
gl e

Autistic savants
(@13 a amyy 138 pa (sany) Al algal) : ALATA ol gal

JJ;JL;..\”J L,;“ YI&MY\,U&JL;JALLL:.A.JIJ:;L;.mY'J;lJu.nJ_,uL;J.”)
rilie (gl i gilaia ATy alag¥l o e (JUA ) S8 Caiial o o3 Gy (Ll e
2olall ey intrinsic ool Budally g asall G 4 [y autistic & iy il
-extrinsic .5 yally

cwaall il < et Jous oo ol EJJ:CJIrJIJ_allclfJ_BJQi Ladadly
el JLall <&l ¥

Big bang.. Big crunch
1onSl) alaay) Lt ladiy)

e JAT pusaall Gl e Lgaas JA 5,00 Ga T (oS L L, k8301 00a 5555

b Lo S e cpial oIS aé g singularity 3ayie" aul Lgale Gllayg Saags o (Sa

elisky Cyoy 038 yhaall Lol e Glhayg) Lo daal b opa il o5 @ilky 8uls o o<
oo Lpana cielias Lajlaiily ((Ueali o5 i £V o)l ey snly 5T 4 43 Julas

Byl S LSSy o ligipdll @i oF I UL, aa s ggbow Lo 15,5 18,5

s o T T Ble e o5 4 @0 il ol e Y1 3506 &l Jola

272



rees Ll Jady 23AT A5k alo g Wit 1Lolie wl,3 Sl Tasgad @iy, 30y
ISy STy oyl iy Lo cm s of A o ailic U el dla
pan by Lalite 5 ypems pand] ludns e pasill i 8 yaiis olyall siay o lislall
Jiles o Bl g i 3o Loni Glanle pubiinas Lo sl Iy (ggiad] uity o lalasy|
b oalss a8 ualall JS i s yihe L3S e 4y M) ey Laad Bage (5 Waadle
(ol yualic 30¥g s ¥ o5 ey oladi¥ ] e JGY T Lol iiail

e JAY1 e 0SIT Liia e (o, A YT Bulaadl okl e BT i & plill olag
i Dyl peks SaY 1 il Ol il e Lalal) 5y gan o Lo ol Y] HLaT] Lals
Aaiiaie A (e 55050 yulhi 3l s Jsiiy «pulsating universe (aulll (oSl ol
BVl a Lo BRI Lpabund 3S,5500 Tladl 05 GaliSlly T Cigun LSl
238 A fag cisaa o lpas 5203 G 3550 e Base Lo s o ] 5a I
5 s m Lpnast alas o s Yoy IS 5alll o6 La, S5y alall

Binary number system
| ki | RPN (,uam

CIRPENTSAPRRN PN -y Jet b {IPN T [ NP | b ([N PRS- RRC TP VRN | g

A5 Slaslall LaglyiSiy all kil SE Ul Liaaly (Shen) oY) G2t O3,

Jdai s Jia (Gl eyl e JaTts Gl okl Ga e Jiia ] diedle (e Culid
L3Sy oS Y /ol ol Glhe /r i’ ol L]

Cabalism: Kabbala: Cabala: Kabbalah

(YLl
il el Lag VY 0,800 3 oppls aoall Als il e yuaiis (gugg Agn wlS
ook 4l 0S5 Lash Aanill L5 il B y5al) & yuall ipmal (33 &olonll o Loalich

Llas!l USA (o BIATT s (301 GLAN GBS 15SL gl (1 G35l (e «pals

273



o3 VT S8l s Loy o8 elldy (Laseal)) sl LA YYD g 5ally sl
bl 1 Leasy ol Gl VY La0 6 3 L,aY 1 OGS A3 VY LEl s el OGS
sl

Lealad 1 5Le by Jbhoma] Ags Tae st (o8 Gpaian ¥ VLIS 1 olld e S
Oly il e QLaaS Ga Y1 o skl spgall le a3 @il L)l adladl e
LYl I Tyalay Jusl i aaslghial o3 cllily oalddl o (le Y] agds o) dyall
Y1 Ldny aasse ui) Y1 s Jeas ol b Al QS asy L sy 5aaill
(Al il G

Cellular automata theory

P Silagig¥l g sldl) mandll 4 00

seall o "Y..\... SLSUW Jhal sia3 mechanization TSl il (i e l:.._..._-. Lazel
el e aie] g8 Lo a3 Lli cautomata i automation LSl Lal (gLl Joad |
Tyl A e sl A5 gt (03T (] Aaye G Ly Lpts o5 aluSla Jiaa
fatnc

Tealil] TG Las 53 yseme —

ol woadl bl Gusslill Gass e aSEH Ge UY1K Lavaliwn aiaa =Y
&l clalasyly

sale” Leiuyas goludl ol e elashall @,Lis sy 1,80l 327 ey yaale —Y
BTN

LI gl Lefiay 2805 layi¥ I e Jomnd ana Sk Gas,Y ) 2 Juats Loics
505 06K il gl i bl Gilia o i oLl 5,500 seis il G Lagig¥!
e aan s Leaai L Bhsall e (3 Dally Suldll 534l oo Ty Jadlly 355001
b Sl (Gulal (8 Slsaa a gl (ol il Bidle Lo ¥y ASlagig¥] 5

274



esm Jin) Jaills Ll (o LA IS i i e Sy olidiSe L ol iT
(Gl L iyl bl g3l aadl Jeall dglas 8 cnddall el lal Al ol <l
el cela B oy qracaill 118 Lins ey Sanaall eaSall San Gl gan <
Chaos

Frasil) g (Qusgll) gl

Otomaa (e Talall o ladbaall o 3K o Gyl pia O e Bladl b 3i

bl Gaal ] plall b ey (Lagel) Lagh o5 oo

SE31UNA G 321 -

XKW \:;l;un...a.n.: L.h.a‘,bs.n:ncs.ul" a@fﬂlﬁbﬂ'J@é&&lr%Yl—Y
.‘u.-.YI .T.lE-.YI o LeSelow 5l LG JGIL Quas pilad Ly Lunliag ual, |=L3JTJ

Sl le a5 dpsis gl Gane se e Bliall 5] 5 50 b JBLL
= ARV ‘;.dn...ai cua Shll ola) Jla LG, .‘;LB:JIJ.A i b ,uall ity g Lakiiia
JiJ-B:HAJJJAJY!L‘fﬁ”é&fYJlmJ:l&ol)nuiqul&dpﬁb?
ol il euall Tkl AL il e Lo canaa

Compression of bulk strain
:(sgadl) alga¥l ol hidall A (e el
L el ¢ Lyl iy Lo Bales o (S danan paliifs a1 53 Taey il yins
Jlall 138 3 s, B3t £ 3las Ly Ll ghoiass o303

[\
D
N



oo il 51 galadl Juis e Ledasal ST e 8508 @laSd aadion Lo suley B ol yae

saill oLty TG 6l 40 JHA o syall b asiay i ygos kailpus =T
SBE el Sl ol il s lSle b asda g gill Tiag GG ESL G648

Creation ex nihilo doctrine

Coll 4 s Lo JSA (a ssmnsll i e llall o ) Bassad] 2t lbla ] cusa
sl cligiann JS JS3 E0 apagll lags JSs s oo L3l e syasll agaaesll
oSl s T Tl Ty ol Sl o Sl (s, Lol gy S 3
e Tilka Tiiay sainyy csgasll e Uitwn 558 4 g3l panll 5o cll o yuiatal Golia
e Tl 80l o .35 (5T 50 0% ol ool syl gl paall 1iay o gl 3LANI 558
Al ZIAN S 5,508 ja jua3S 315 s JEia o6SI § 1d of sliae 1iay cagasll
caiiealy (sSll i b G 8 SE G yall alad iyl ks gl algaYl 13y
Tigo (1pS5 A Al libeall JST Jiae iy K gulll allally il Slad Laid yyay
st pasall S ale YSits LSty (D

Dissipative machines

cuadill alisla

LI s oppadbaias (s 6,5 48 o1 - b Galaw Hange o Lidye LSy — g AT 550

Alan 5,55 OYT e (ghalas] ol 55 5T VATV ale luaas Gua a3a SLSlesig¥ Iy
alaslis) ealate it of LS ela¥ly oS3l Lalie B8l 44 Jaa3 B, Turring
Of sy alall sie (ouput 84 y5iue claglis) alayae £33 o5 ey «(input Lela il
Olisls 0 paly Salas] o Lale Laslusayy galall jskaill La gy (el ctaral TuSUT cilas
Lol ohuad oaslan 52 lae juadll [ellaion) @bl gl GlaeY] Jlas i elyw

276



speadl 81a oyl SG Gy Gl e Lkl s lleall e slaieY L,
Sase slinks & Al KN 8 aadl allall £igad e puba ] b csdiel Sl
cralall Giyan Lo Jie St bl oSa Loy Jla 5o Lo Lgia o be o 8 Aaia,
SlaSla paals yms Lo Lpiay e gl (Y1 GLai¥ s Glisiane e, LIS

ooyl b e Gyl 2SI Tyl epan b Lulad auiies 31 cunsal)

Formalism

:K,,dbts_.d"\

eyalin sl SUYT Al Yo ool i Lend ea byl Sl 6 L yue
po Jalaill (Sas selsd I Leaaliil oSas Liaa aliaalyll o (s 535 David Helbert
mh)lmjlc_umu.m.tuaﬂ oia lgyias Al Slaall Loaa ye 4 (99 Lg_u.ua
2 Loyl il 03a o Uaay il SSill Lo )01 eleywagll oo Lgsls
plaall (o8 aad ety dale Liay LIS o ol sy 23lly (Ghaill pgley cobaly )l
a3 13 Gl (a1 Spall ilia b Loy iy k. (oS5 Ll a5 o
AN AL eIl ey daally Temil] ligh usigll b Sillyy N = ¥ Ghaa =\ S
Fas lats 3l fuall o g sill gay sainn suidi sl oo "ﬁ%mdﬂw';’esﬂ'ﬁ
Ly Jal) Ul 138 Gl aBy ISHy Gualls dilas e L3S0 Gl SlEakY | (S
(bl Gua IS5 5a model ¢ 3gaill allis Tlalyy o ,Sall Yl e ball (g Jlas LB
AT Sl ple ol alialyll Jlas b &l sliial oyl

Game theory . -
salylud) s

b cas Leaaiall (Sopa¥ 1y calgll g yall ealiyll & yaas ol &,lill s3a ciana

BLOWY Lié;;l sSae¥ly algll SUYI guliasis¥l <disyy «John Von Neuman Laygs
sl " gobeansyl Wby 5, Ll & ks LagaGS (8 Oksar Morgenstern () jiuuius j90
Pl g8 gaedl s 3350 311 81, Gt oL T i Ll il VAEE ale

277



L 5| 005 @il e T Lesh QT o5 g e0aydi e ¥ ol a3 e
e ¥ laiadl Gdill kil Y1 jylats Saay Baull daswall 8,00 yuey Jiall
Al Slales¥l JE maad b - Ldlil say - L,k ceadtoal gaill 1is
558 wans iy deldl olandll ja aadl waad dy Jlae¥! 8 daliall olaanilly
eLiny plge Omual wiaas Ay onblall Lun Hlaal by le Qa6 Huad U 51 CAL
Slulyudl DA e i gl @l el g | a & oK Qaas gl 5 Ao i pias

Loy slall alio JS 8 Lokl caadil o lualll e Tuaied] L

Gnosticism

 daa gidl)
Oe sy gl (3 a1 33y cgnostikos Luligad) LaKIl e ellaiall saald
alls ol "Gusale dyase e la¥ ! gusgll sB3all 13n 3 — ¥ o8l o — JalYI
cad ulliglh alladl I eial 31 o L Goyd sa Lo 5 V) n g5 Laggn Gamgid
S5 e dsiaall ga 1l Gy olia 01 5,8 Lpie bl gally i)Y Lanlall 30
oy Blall el Dl Ciskay elliy odasid] On 35 ol g il g3l llall 13
cias cdbal 588 L,all Loagiall Lo gl dalie Gs 5UsSs 5lallly duxall 7o)
Gl Sl ol &yl Ldgeall 580 Gaa e Sedd Laliil] LaY1 QLY 30
Lo s 0S5 el Sasa oo 8 Lyl (gl el 5L Aaagiall 3kl Ll
"l Ga il o3 ALY I USA ey GRida e BBALL alall 138 4 3T gwal S
Bac e LUAT o Uaall e ellyy Loiapially (3,Lak o yh5ay dany e e ) Joass
casts e BIAT 5, L g Slall crosiTonl Tassd olufine

Hebrew
Ph
Lo paioas Uasiyo Ay Y| Lpagd e Yy el slia (8 5l JS po Glll Jeliss

278



Lagas sonmay paaill i, bl £ 0 cipll pudl 8 o8y aud Lood il paialdl 5,0 o,
a1 B8 5T Jaaal] e Gy 138 Liags s Gl GG Gle ey Lt
Lo elld JGio eyl 1ag Qalasll Galll JSA (pe 5,08l G5 QY] Ciiay 6pué e Wi
vl e oLl (2,91 lEgIaL aol Laanad o — bl jemal! JYA . aoall] sgal] 4asi
QY1 Sl gl iy Gl 3La s ool B Le 5 o153 kel bbal gl L8 LS
Lo Lo < L1 ol ] G ol pgladd b bl &aa3 Lasly @8 hia Gilindra 1)
alay an¥ Gl ach alll 5 b Jias p il pudi o 8155 LS o pall iy Aawacall

Il g Uzgll Doyl Tl e 35 LS spgall a " paas” 56 LA

Kruskal universe model

(Kruskal shafranov limit)
(A9 ISy Eisa
(hsil Bl JlCugS 39aa)

oyl 551 all Taiye S Lapdly Tlle LIS e Lol liall Jyia gp3a5 Lo dole
b g i all o3a LS 3] Y] o3leall Tays flis ¥ sdag Lopdall i 53530l Loaa g
Ol Ulall sia g Laydlll o i S e T)lpin lpsaan jualiall o a3 (e La30l
el 188 e dle i Lea Leibas! ma f Lydtll i Ll o Ll liall (g4l
(Ll il ] Taaliadll” s Sl & A5l pac (o i eguds 13Ky (Galhall pa 5 pine
130 Wl (0oles! Ulad Asias) S5 Tad e & a5 5,5 ad a5 ,a0 JBL Llasl 1]y
Lfias) Tan Gl J3T s b raady ()] 350 LEieal dind] J) £ yaul Cige aliais
SLETY Yyatsy ol paad¥ ot pdygll 138 e &andl ay (Lazdtall 2l Jif ULa]
cial (S Lals Loyl Jadtias (Sl ST S 5,1 pall adisy ve L pgSI 2oglie sla3iy
e Gyiae Giie a0l pne Lok ¥ "Gigilyils JKag,S san’ o Laja pud
JEaY |y JIS oyl oo ki

W slaszal b ol iy pued ) 03n e Dot aall sl b agll il gy
by 535 gle wny Tl pana ol Lelal oLy g il

279



Neutron

: iyl

il e Lo asle (g 00 550 5153 Y Sl Lailall saliall o amly 54
AV AES Giaa VAL G i Lo (gl GRS T ) LS Tonh canaly sl
oz raliall o @l 1iag 5,301 AES (e 749, 4 @ligigyally wlig,iall S LS
) Dl b 353 G panll O LaS Gl 35300 pae el 1Al o lipl e
il Gl b LaS il lias sl d Layly i of i i (Ll
asillS s Dgla Sl waliall (o Lal5all 4,00 ¢ (Y1 JS0S degiie lails
on ST emliall oo yiaall Tealin” lSH15S B o GsSia yam 2] Slisi, Ll
soi sad el ey Lpa Golata ¥ 1 513 (8w Y (51 4 pall gl Laf S
lelia 4053] o3 Lify dnaahll i ysasa

James Chadwick cliild juara (slai¥! Gisaill VAYY ale ) GLSSI aa sy
oSl (el 5abd a3 VALY ale Gulaldl e Legane lel Basae @l sl aay o
Lagid) Gl A (ye TS B0 g 3] I Lasayy 3l ALl ¢ Bl ol €1 i L

Neutrino
1 g il
Veeen oV Jolas sl Gaupad Cigpas) heall o o5 olS5 GBS (5,3 i paua
558l LA Gpe Bulll pn Jelits &uaa (1,580 saaliall J3ST G sa5 o (0aSIY e
it ] €7 LaS < Ualas Tilgiay Uigale ja Loy ¥ o1 a5 Cygy oLinaall
buna Jolas Biluaks (Gl e puad e ya) Tol€ Ty Balll JMA ey Lljie Basg
Aokl JS aaty sl of ale yiall caall o Iy 1 udl (g1 Slanl Ga 6o Y]
JEi SN Sa e 61 LS o Gy Julase) Tast S 6l Lald taliatal He digyall
StSy iyem Bl I ¥ty G ity Lagils 4 yubats (&1 Lo 130 clion 236 oon
(anti) 13Lae Lovn Led 56 0,301 pan Ly ST a1 jiall Tl olasanall IS
e e gane LT 1 elli sy 5a¥ yekig N0 ale bl ¢ L5T Lagl 43 1S

280



i Gl £r el jaa) psaill G Lo yady puadll s alias e

LAl i cgade T g Uy i) s o 91 oSS (02,1 0n Yo JSI 2021

&l G gl ol ladily dasadl alyall g LSl aleladYly (Yo JgI
S i e pm T TS Tkl LY gm0 Ligsill ol

Ockam William (Ockam's Razor)

:?\SJi (e

Sl b 398y Cgaalsi sag "Occam” ;AT elogs Sy puad | s 3hity
e HSEaS Ciye GLAT Ly igaan Gl cilSy (VWWEA-VYAO) il LS
0 T et 3y~ WL aibie o dlae] CaiSSy ean ] Gl e 3alS,
Lo ga saas cusile Al dulis 30 ey Aodiall Saaa s Gloss B wlaa — < S8,
s Lea 5380 G ¥ Loaadll o inay coleaid¥ | g3 of (ValSyl angga” paols i yon
Jlae i JBL Jare e dasdsiuly SLES i a3 0055 Tare say dogs ol ng
5T Al gt e (ke Sl 08 Y (3l S s ya palatll o LutHH o skl
Gl Gifide jebias i o oiill Golel ayma yiady 5,800 e Lilade s Lidi yyaa L]
BN 3 Dl 586 s Laaasts wliylall of Jia

3l sl lapeas b+ Laladly 0 Sl (gl 40 Ypana Tl fia 5la 3y

Olbers, heinrich Wilhelm (Mattaus)
(stle) alebiy Clasia 3ol
: "Olbers paradoxial" j,udi {Ladliia

obawa 8 aaaa Li,h HS51 WA L8y (s VAL —\WoA) UT (<L 4a
Laay ailily (s a1 @lide Luady "Gud’y "ol HLS I Citinkly walsill ol ylus

Sy s’ o Yo "l Wil pladiand e — Lia pladl iV e ol = i alall clasi o pa (#)
(poall) - Gladtoal (il — Lo (3 WYl Sumy o — 5,391 oLdi

281



e 52Y 1 5l Wity s S 3 IS VATY iy aadl dlagia DS1S L LS
Jans gl a8l Sy ls A e Lplaa S5 g1 Band ol 5ly bl s
s o3l JS 6 4 utiay Lao¥ (35S0 01 i Cas o dallie gas O e Lad | g8 4l
<) AL 138 JaEg O Gars 9y Bnide ayats Blaje L e Thadll] 463S5 L
LAba . oy b Jsladl G 2SS apaill o Sles ¥ e (e (1S o4l agas
oo O o oSl a2l B La) jae lavugio O (b coiad (oS 5 palsl Taabows o<1y
JEG Gl szl G5SH e naall Jlas Gy doadd) asaill e a,Y1 1 LaalSaid
3hlia S e sl o lalSail o 5 e aadl B o Gl J13ke S0 S0 Uil oSas

e sl Lk

Principale of sufficient reason

P 14| PR (I PV

AA AV 5,8 A sl Gottfrid Wilhelm Leibniz i alelis o yiisa Ciseliill Tasa
il Wl s Ly s §lSaly Liua pd) WY1 ayagll salic yud diya
syl iy yase ni cbasser luuad ol Ldse bayliel o e caliyl oS Yy
L)%HJ—'J!.‘”J”_.ASUSA&M?U]Au&dsa_a___u.LMFuJILAJHJJS‘CEQ.LAJ
A5 e Tl 13 5 pall o)l 3aly) Y Bllagy S o 8" ol B o Galel Fygaso
b LS Talall alaghad culls oyfg sums o Ll 0l ZiaasSid) & paas o3 s Sl iy

Quark
;)| gd

L‘JJ:J.)"” qu sl Y (5_).3 Sl r._.\_n.ua(_;y L_n...u:\:u.” OUJS.U lr.}ne.au.a ..\..L'JJ.A
Jeliss il yealiall JS Lraliad a3 <1yl 6,300 8153 St (laa 1T gl
IS e 5uy T6S Ll o sSladl Gag o lae 8,01 @ lig€a dauys 3l il 3530 JHA o

282



o el JSET 1 S Yy peaindl pue yyae S sl ol Zadl 558 4 o)
0T Daanyg Sy aull SIS1aN T g A0 oIS, po bsis Ll oSl o Lgia sial uaic
astia (SyaYl 8a50all Murray Gellmann Glalia olyg0 08 VAVE ale ds
T doms ¥ 21 13 Lpansd QL il Uit B30 3550 el S LS, il
Jialy el e Lol Lgale ol p 1331 Tw Ll ag elld say . Leatliads Bdle d (gyia
i TS Tnt Jamy Lgin ISy 010 Bale Lie 0055 Tl g lly com Ly v g
SLadl ole Lo . &alall 3Laall 5 s 31 J) GLAY (03I Lelons (31 50 i) Ton
Lagiag) Ll + Liglall SIS, a0 LY clorall o p 1531 T (Lo jeaiiss Lolall
walyall g 1l b TpSe Lg¥ Jya a5 3 @l i + (LY 3ule €5

Quantum mechanics

JETRTREN

caleusBl] e Lajltels (g Ouiled (I Guplais VA )l (b il alias oIS
Lasll Leals — salglall e DS 51 wl3ie St oy (a0l @iy yutie g oSl
sle o33 Yy 651 plaa¥l o Caliad ol 1 (5 B (g0 - e lasyly
KailSaa” slacd) o lphill o yels Ua oy il Loy (SIS Siiall Laalins alaall
S e JS 01 paaall o 1S 13] Gl g Lo st JasaaS i e il ¢S
Ll WS uad 5a¥1 L 4S50 o lasily e puw (e e Lidly 13] susany olSas il
Laye 130y LIlaial ¥) Suane yui 4heyun conveal Ln Gl Liye 13] LY oy ,3SIW
v Bl V1 Saae yid GIe perial Ge yu
e ety peSle L,k3 cilS AV idal e BB ) 2SI (S0 oty s (S
kil VAT ale Bohr ys £330 Losie Lililly A4+ ale olagpaadl alucall p Last]
5 e Bosaie ol saal by Lykill cavial L (301 4o BIGH LT ikl 1)
KuilSan Lo s 5500 il I lpnsan ciliay o uéy £oaoius Jis e lalall (o dogans
b Lol (953 G wam g3 8,56 35k000 83 S 5501 Gy e bRl ol e gt
ALl 5l oo lig,3SIY ) i 5, Usy rodapdl sludi ilaiSly daaly Yoles
2, K 551 S b Jila g3 i G S 3l B el Ll Janagil L5506 ol

283



o Wia prandl pevim los SI Wl judy bl 5 )1 5l dasi ) Lyl
Ll ild Ll pigie 5o Loy Jadll oy Lasi ol g

Singularities

P (Baska tlgha 2algll) @lajia

esigd] e Bl e 51 sl (e 523K dglas (il 58010 G Y il
ot b Lalall Lol pe oy HaibT 58 5T aas Y] agdan G e i oy (HSe50
Lsialls Karl Schwarzichild sl )lsad JHIS SUYE SEH g6l e ol e (L8l
Gay "aliian et Sl peuls GF1 in Gipas pal dasandl Wslaall ol Ja e
o Wi 8 550 LSS gl paiS Ladis RS (6 35S 50 ol alESe Y daadla 5 pi
Liluwe dicy o3 (yag < Leil 380 o e gudll Tausd ¥ yualiall o (of pobatow ¥ (B ,00"
ale poliae oo lae Sudn GIKasH Lawaia 53T SIHL e sass

Lyoy Soutilin b jemlay LEAE 5 oala aalals spay o253 ol Lwwstly
it salil] 13 5 Suar 30 uarall cdgll Ty dias Spae ly SSU sas
iyt Gall Y ol i 6 gale b ot gl oGV Zisloan (0 Jladl elli Cias
siaa oy Gph i Cigw ALy 8,80 Lilis Ladicy LAl b e Gigyall oo
ol JAII fas @Y Ll B e st (f elin (4585 0 Sy Dy bl Laslall
."event horizon” &uall 341 sawd lagis ..\:,..u] Is

lall 8 Gulae olEinbs o Jlall” o yuaill je¥E 13ay

Stochasticity (random)

: (chal) Ll sdal
S (6T epaill 1 ol Luwin o Logi i (gilly "0 1" s iyas L o3
i L on i Ll L aliall Lake 4 allas (gl lya Ld 3215 3l o lleall
elail Lpaaa alisiue JS b (ols of Glsan) Lalf abill e o3 3ubis b Bolegy f 1Ll

284



Jloe s eiaill 581 olS5m e L 5ol LS &da Jial I S Judll s oo
G 3y g 5o JK Bl alal @l clalis yie clilaall 38 e 53 o8 oyl
sl JSl peasion 1 jabiall GilEa e 5 ol Tanaly wl,lsl Leia ¢k ¥
piadl 108 oly e lasass i s e Ladall i aly . Jadll Layye an V1 (S SuallS)
WG o S Sl Yl 8 Tikia T3 o I3 b ala 3l sl Gay il i
oe JLabl 13 2ajute 46k Gt bl 5l uaie (e pdi e 52555 Ll o o453y
Lol Loeally LSRN caals e 6T yiias ,ad ¢ 53] g sl Zayas e Lo 3yl
oas L Ssbon 1 Lae Loy iaatl claslalls 3lah Losi oially ciuaTs Lo Sule oSLall
Ge5i ol S sealie gt Gn OF Y] e St 10350 0S5 1 sl Gong el
Balia 3 Lpaaged L) Jua3 Jpadl Gy ppladl WA e 860 A0 olasa
ealiall el o a3l JS i Lulia 3t ailonge oy Jilsd A (n Elite slow ol

.Stochasticity yual dule 3llj Lo [iay.Ghlll sia JI

Super unification and the plank era

iy ey puagl ) (sl (ua) aya )

Sl T Sy SesSH 13 ela ol 0o 158 gl a3l ciibical Sl 50 Jal
o elldy . JUadl QLS il pgin Gpas piiol (g3l Sl gy (S0sSI premscs s Il
i 4L 4l Gyl (S Ll 3,301 J) Lusin syae oY1 T G121 e
gl sage a3 Gl aSI Kalaa'y "Lonaall” Jal e Lyd @il yealiall "Lady’
ol 8 Sl &aa¥l s el Gusall Juall galy  duaa HAT g3 e Lwaigdl Hhll
S 0ual pay asalgdly amngsaagl S Gahis G yaaiegg b yadiad | GG (e 3,8y 5
LSS Lgieganas (uadtlly @l yadly psaill csi 3alll e Ludlall Bolrces Laas
caals il A Y1 CSoS Legantl el o ay Atiaall Todslll wlyall o Banly
€ oY ade o L ] gl 3l Lall QLSH ¢t el Laypn 3l ol aile
Lalll Talalt oyl elld JS Se s ¥ o ol Sana 01 gibail] e Joa oS 138 Wi (3]
Ailall : gaysaaly Uslaa i GsS e 5 bl Lo T Y1 (g5l pans Gkl
Sl e LY 555 o5 Gmg Asnadll Lyggill 35801y Ayl gsill 55015 A4l

285



orl ray AL LB Lk s 5 SN La 3391 &k ealys ks Ty
alaial gt 3l e Ladll 3 dads 13K 26 cond LY i Lall yualiall 55 Jodll leasdla
el 8 L I SO el il pans e S5 340 Jha

his die s (sl LuSle UYLl Al L) sl cals —

€ ipall Lt slay Al e gudll de yun Y

‘G iall Jl seaidg L0581 uiladl culh Y

Loy e Jshll 138 Lowid SR (a3 (GNY CY) Yy elidls Jsko ol pansll gay

AU e 1043 Luyds Julas gilly (G C°) U, elidhs oy iy La Bl gl o gl
glem-10-33 Jalas Les C¥/ Hg® elidh TS e Tuays el Lgay o< GBS 1 adian g3l
sin 5 HLicl elish yae juoas Gllail s Gay 910-° (he/ G) Y, elid ABS e Gyiaay
s £l s Yipana U35 by Aiindl 6 iy U ali,Y 1 Gat o a6

Tao of physics
i gudll & AggUall i &gl

illy i il s lall g ts Jus Le Sia cpall 605 as cal | Sladl oo LSl
L Sl ol (e 553 Bials oy Bliadl Zee 301 Basalall o Lo g e ol
OLeai¥ g S 11 e pall L ans Ll pliiag o Linya 51550 85L0e L a5
Sas S agris (5301 o(c0sSH) SaaSH allall o Lol yams Gl (g3l juiall allall 5o
olus¥ ! 5l T oA i YT (5503 il punall b e Lol (5523 LiSa B oy
IS 3 i) Bagadl b 0S5 aalall alsilly I allally Tea il LY uiiy (3 sSane
Gl gyt SUH e juuad clapasd] S (dpatll 3ok e ke Wais e
4 501 Sy Yy oS 531 Guadl o Jaall el pall 2 ga "5y o Lgind Sia Eiylay
ol apage suilly e rilly il gl ¥ g3l say palyall JSy JISEYT US 32T <
B! G153 UMA (e i yealy (Al dagyaina pually celld G ST g Laify o iU aas

olosall e LSyl pany JI ey Gaiedll 6 L1 s pudTual Ba yag
] SLEL B pa Lpaalsa ey o350 il «iaall Zualisl

286



Time and black holes
F\J}u.n u..uﬂ\" Cra )

ratdl Gyt Jaky ikl S 3] el = Guppalall bl g = W Ll o3l
eBE o Gluia Lagpnll 550300 o153 Lot 0a 31 dsa 5l o asas Lelsm 0331 lusas
e el Lalall Ll Lok VAo ale i els 23 laganalls Gipas Lok i
adiad Gl Lwain 23l (AT Lals ray alasl gl ojmms GIS Gl gl ey il
creli Ll Lwsigh ks TayS Ga,Y 1 o dise O wany gt | phanddl e
0o Tkl Gelia e il 5l VY0 iy welpadl e Dasiaally Do, SI ol e
i sl o Y1+ o pall + okl + Gl iy OISayl llasae gkt Lussadl
e lias¥ ) e Gallally 50l yaas 3 Luiladl Jads o gy

S dana 3ol pad 6l O alBall IS Ll oLdll a6 AV Caladl ey
s | Gobe Jualy sl Guila 586 @ad HLed] Lagal Ja ki kindl Guedl]
Lo i &t 3y T) il 2ty — Cibiw Lo gad e — i ya3 Lallas GBS 13
AL il G ST Ly Ll 5 Lasae o GRAL Gl Gay el BTG ija
Jam o SKall ad o3 g a5 Ll Ll gl e s oo IS o Ll oYy
el e s1ll) 835 58 e iy e Lad¥ | Lialing Ol gl conuny gl | QB Lo pa
e ol “Oaa | GBI Glial pas Lo ) o i (b Gasalyy Gl Giads o
Lasie 6] Lt YU Loy " Jaiuad ) (1 Siadl” sl JLll 031 i ey (s3os
il 5apall i pSseliia il G Jlatl S Glie ylue b oa3ll e Linil it
IS Aol s O 6T ol afiagy " aa Wl J il st (8 36k iy sl
Banly Uslas d oSl a 55500 (ol sanss alasf ans Y1 oy

San 3 JUlly s (gl Hasas ¥ 6T ] Laanly b ¥ L33 e L

(A Y pgaill LIlall 6,80 JIA e Galh sasmy OIS s Gy

287



World soul
tplladl 7 gy

e ceasll ol cia LS Bl (&adll QoS e Gl iy pllall Dgany )
s golicy oagy malb e ddans Loy psgdll Tiay . Lall claghill e (1 of LYl
bl (ULl Ui Gualall 1) opldlil LIS 3 LSSl 2yl a Ly
0e Basa el 8,5 o Uiglle gl gasy (5] Dol Gomg (Sl ans SIS ¢ )
e JS "Lilay)y'
Atman “‘:)LA:I‘I" \a.ul_l g.i_,.a._. LA__.I._.G "‘J‘."Q'“ LS"d ujJ_ﬁJl _)S.'i” U" J.]Lmo ‘aH_.LA Z_A:J
(a1 TSI 1)
Yahweh
Y
oo G lS) (il pusl 41 ool (5311 Tale Ly spprally Gaalil o oy 90
Bl p L3t o (5L IS 31 sag ((YHWH Julad L yaall Glll o TSLas Cigys daaf
O aagy el a8 &JEH 5,80 san Leals Laayy ol Ju8 VL8 Lz gyl aa
il sl Gyl asElohim aiagll ga @SLaill ol o ial ollall Tlall o3 A
b oy Kyrios 50, K" Lgiaa i oyeh Al o] L) Adonai J) slall i cleas
Siid P Lomcadl o lale Lol 2slipall Talll ] 815930 5 gl Liiwa el Laa 30l
8 bl ssaall s gall fas o5 Jehouah plhina g dsl 158 p3laly Lagll
."Yahweh" ?“"‘Y’ pladiol &Y. A ol
ARTEQIN ;U_‘:.JS.. aell ela 3l Pt v UJ! oaadl Jois LS ‘~.qu o La,
Yahweh ar ! ulaal o a5 GI3 gay Jochebed suviiga ciugs al punl HIS La<
il iLevi g (al gl Baay puuge i o Ligyan OIS Layy o] o G053 (g Lot
U 3al il (gu il LY 8 da yie an¥l addic sk GIS Sua s L] 50
Ot s Gsbies Ll edlwgilly Jislyally Gusibll JMA e Yohuy, Yah, Yo iVl
couil] Lua g Gagai s Lalii

288



Anselm of Canterbury, saint
plead) (il
Alaal (L, MV A/E/TY G alay Wlasl VLYY ale

Basa say aagl Gyl GLI L Sa e (31T Sy Tl prba (n
Oe Linacall 1gSaa gl iy alll yyng e sugdadl oo glsbi¥ Juall § La e
el ikl GuLal s 8 5 a VIl G dila il o)l Jis iy Lo suay
Cagage Al 5o o w3t JUSI sl e agasll OIS Wy Ja &I spagdl Se o Si
S 50S Jia Guagasll aliaay ailSy o dasSYI Lags e dd ol Jaaay Siul,
sl sas il Gaiay

ol €1 fle sany Jiadl dalis e fpaaiel Gadll Graall 5 SGll 4l Ga 54y
"Jiad S el g Usie dy clayall wuagll jueall Lify Lijpaall avagll juall
Sbeadt oty Gipa 3356 G s (55K8 Sy Ldgrne pabaaidof £ Lt iy
Jiall & LS 4l £ bine 4 s Jiall 3lolae piag ¥ il (olas¥ls Bise dagandy Jual
oL Lead (6! (31 Lomsadl LAl Gy 85 p Uil elliyg Glaay ] (90 g s
sl o JEal 5,08 3i5 1] LI

Suaa” gl "Gsaaglsise” um ¥ Ay LisaYy Lieuls (e sens ) Glilhe pouiis
Olaat¥l Lya’ o5 dlll agay (3 Jlie 50 "Gsamslonss’y o)l Laale dagadiyay "Lull!
Loy o — Jaldll Gluw oy Aaad y3lly Ll Alsdally sl )Y e say SGlalyly
Gaarall Tl & 3 all 83LY1 agang go paslais ¥ Gl Ol ale o e — 05k
Tosanll iy — 5,all 5531 IR o Giad o aa ¥ Cogped 0 ¥ Gl oty 3
apiee’y LIl sy Sl GLad Ty o lanstll g’ g olaal s gy Taipaol!
el L Loy LleaYl Ehally (g y3al) Jaallly "Glusl oyl sl o1 "puall gl

AV ale Gpnonnail] Ll dass &3 61 e JaiSa i Judo 4

289



Aristotle :

:}h—u‘)\
ahiel e ol LogalSy o slodldY iuals gy sl aliiny alley punh Sl cigealid
Saobie JS il bl b a3l e BRALy Ul Laa AT Al Lliall 3Ll
Ll LY e — Uimy — gl GLUS o 51 13l 035085 cipe 301 Dyt yall

aaduY |y
Gya saay (Liigaiie elll Galadl ALyl 51K aullyd cnalilly a5aT5 5 uul (o oo
il sae o Greadl Jlea iy adasl] Gebatal st LAl T el SYID o
o Gl g Jalll 55508 sgall 138 olealiva ‘a_ab s SV il agaaS "f‘J:“-“:‘J"—”

oty Laglpadl s i

el oY) Glaulys o oly JLad 1aa G Gaalle 1S5 = Slsnally cbingladly o a1y

Sl 3l g anal g3 pgb Lot clegudghl olb G saay Jlas & clS GLEEaS

&3.)3 sic (S U‘l" 5.!.;;;.11 SJJJS ‘L_J! _)Jn:\ (5..\."_9 uJa.u.Uy‘ uuL_nilL: g_jJJ.‘I.UJ
MAJLAA?;:G}?J#[:\JL& .\J.i.&ll J'MH(&QJG)&;&A_J!@GL&]&.&

Cdl ooty ol bl daliy S eally Jadlly Sl Lalall oladlaall Sles saady

Isaac Asimov:
LAJAJJi "',M\

VARY /8 /N el ppsai s Lgyn VYL /N /Y ol

290



NALY ‘aLr. SIJJ:.S.L” J;J..A_-;J‘Lf_xa_ﬂ‘,s ;_L_ALAO.EJ.A‘CU «u_._aEJJ.IJ.ﬂ&):.J:J

(omalall <130 Lualall L3Sy alalf YLD Cia ali cillag (syun (Sopal SloasS
(oMaall jale JUA Gaalg) VAT ale e cilhe Yoo (e ST Lt s

el cpuanlBl S &5 e lawd] i Blan” g d GBS gl i Vo ale
ally Lo LIy 3,157 bS5 ok VAVA ale by o SG Guiadally & jghal ey
Clgpaat iy o S Gagdl” ] ual

Augustine, saint
s Obaad ol Ganadll

Bl Jlyay 5l5all le sa pe wa 3l Tagaste Tusas Yo /AY/AY L o,
AT Jladky €Y /A/YA i gy i IS

Lo JS cueiand dinn e uaiSl uaall i Lanseal) Licalill 553 e 43iaali a3
lisall L1 wie Leala (Lads Loy I8! Lan 91 Gyl JSa aiane S35 o v
ot S Aaagiill o, ad Leald Ll e p il g 5Ll B8 G TuaiSH
WJiadl ais Lajliels Lo Siag Slisall s e Ll Gy sl pls¥ 1 138 Lelalo i 3a
osliiels o LI o LT e 3y GAGL aupall jeaadl J3A 50,00 03a e iy
(il gl il 5 e
Gl 3 (g Sum 10 S Lol ol g a5 L 501 0 plall 5 glos i
Jla] e 5 yuals g ells prag el g (ole Sl = uiill 3 Ty Loyt — g
STl sill 13ay colegudglls sl JLaily iy s ¥ oS ¥ LayLiels Gaaall
eI V) 1Sa S Y oy edgs Alales Lie it Il adne 35900 b ol 58
Taia puiill i ol o s LAY ] Ll cisms Lk aslil] e iSally
Gl Jl sl b Gl Jiid ¥ Jiall 56 (o,aT Dals ay il Bloall il oS, Lkl
st €l S LS il QS Tabiy Tl e Luacs 1l b iy 4iS] (Galll

291



i s el Guall (e 8 JgY 1 Gless Jiall Hiay Jaad (K ey ats (S Jael
g S a Ll LY s 3 S LT el sgmy o] e el e Gl
Dbl clisage Sl I gain oL Gladl o Hlels Salasall Weagll aSal

liall gl LS 2830y o G 3] ] Jlag upill] slilay GLlay i bs)|

sie STl 51 ] €lal o Ll craliy of il eltdl cunie Lasay Jils cpgie ook

sae i€ Laaayg o ole TV 355 0 yany YAV ale (o juativen d b 301 Ll

alaadl s "Gaaans &Y e 0 17 Laal oy 0l Jlae] o paind Lidals o j5las

135 Laaas Bue clilge dly alall” 5 plas Cuon (a3 e o aty oL juds " ieasll's
Lelos Giidiy Tl ) Sadal! fsa

A.J. Ayer, Sir Alfred Jules

VAAR, VXY i L s oails VAN /N /YA Gl

Gy Lesegoat adil Al Lalill Luadgll dawalill sy (ghalad] Cigabidy alas

e ¥ I Bl " el et iy’ (grala cuya il tasll oL}
s s wagy " Giaas Ll ina Y § a1 palll JasS (o e Tyl Lgia Ginl
Gila' LY (pas aas Laa elld S cas podl) Laiadl e Fiaill Al S goalll Jubasl
sl "lad

NV ale "Gyl Gl e Juany V0¥ ale 3 Lpula¥ | LuanslSSU Sy

e Jaiadly YV ale "glailly (Gaally alll" i 43K gl lasas Glalasal
¢ rL: "3.__‘_..:._,_:_‘JI i_i‘,.a.ll u.u._u.;lan .MUISH_LHL,QU)AI d&i&\, 40_)[5.“?.‘&:_&
VA b el &bl jeas duy’s WA ale Tusaal ] Jyaal'y i pall Ua’y
opalas b G1S0e S 25 A0 b "oaidiatdy VY 6 Laldll b o5SOL gl I
VAL ale " gl e SSYI VY ale s e ea”

292



Babbag, Charles :

gl Sl

CVAVA /N /NA sl iy calas] g Gl \WAY/NY/YA Gl

il LaS  (Siilagiyl (a3 sisanaS i blituwl dll (ha (goaladl ¢ y33ay 2L,
Auialy Dalas] b euaadl syl alls GulSS g AT ¥ las b Wgale clasls d
(sl Tepadl Gl alie (o Legi g j3a) LS Lgale slaie¥1 (S 3l T, |aSY1 251l
ple ouils LU Loaaally Shaa)y 3Tl VAVY ale "Lulaladl] Luaaall” GuaidS b selo
T ale Wileaa Y| Dunsall i o5 Lasall o i Glad palus Julis Laangy VAV

giae Laaayy cLelya o VAVY ale (Sulegi¥l aaliyll Gluall ilyd 5,8 Gl

VA Gl oLl baclyl iy @liyl A G alualll Tuwga LSay 5 da Guls

oAl By Lyl oy S sueli e Ll " Jalasl TSl o Lo Jf Lyl

FuaaSI B8] aas (S cay daaliie Sylais libae YA (o Lgd pSaSll oy o6 ,Y

Lelia jpendy Llle oluaiad coren TSU ada 1] JaSias ol ell3 gy sl ALY
caas o ppl 33 0S5 ) 31 Liaall @<L

il Gllgale y3is e \AYV ale y3e of I ld oy o Glaranad olons 5

ey

* A §iadlo

Bacon, Roger

Qs 29

"_',.l;\:\l‘,__ud}x.\” Zﬂ.ﬁn Hl dJ :b.'n].;'n!u.ﬂ J“UML! YAy ‘al.c U’iJ:J \YY. rl.c J-]J
ol SO Gujde : faas g L (g3l

plall (8 Lagll eolall o wayy palad eliaay S (ghalai] Cigaalsi
Lyl Ly g apll e Gyl (e s oLl davaagll yamall i a3
Laolall

-

293



can st Jot O o ladlly e La sl wbyandly dlilly ol Ll e
olsd obally (Gl @ plall SLaSUT a8l Baball ag,b pas flae Jowaddlly
oo Byalia 5,30 i g yaill alall BBadle b puans 288 Aaall ey lajuiy 45l
S e g YL Loy paill spadl e sug iy lalay 458y e S GRT Sls
i aaiill syl iy Gane Ll | cuyy o ni sl e Lisly eolga¥! by Tl
VY G aidy ol L bLit¥! e slES ] d8Ga]1 8 oKEs 1Sy o LaSIHy cllalf
el b olad gl e oS iy al Ly 5 S il o3pbey G0 5 VTV

o Lolall guldly "SJEI Jaadl® Cyaaa¥l Jeall” 5 SV Jeall” G lalge S O
CAilall Ll LAy i lua Ll 8 Lbiay Caasadall daiulall

Blake William
daly aluly

- e

VAYA/A/NY i L Ligis oail \WWoV/AV/YA i g

URRVIPE RUATE 3t SOUPN IR PUDS. DYRYCT P WY1 ST PP PRIPAW G R Bt
F Glia L1 Tolall fm e ey Mg wlag [oid Giley calliall Loilog )l ool
oA YL iy ¥ Gl Il GG sal il I elld aa sy cGgine

aall e yiadl Luyk) aeully phall Tal g Lacalsll e LAl MA Ga i oo
Oa 61 0¥ aiSall e SIS oly cdalil o 3t o LaRay o o lallly (uadSIL aukally
a5l

e o5 oy iailoll Tuliall Giyas Lo oLyl "elal” e Gal,5aY1 513, Gu o
s L Gl G eulizel Uasly wllyu¥l i 5a1 gude of le aloall U s
csaly GLY 1 US 5y pauih

paaally

294



Bell, Jocelyn
i Cnbauga

oiagd i) SGl pe ooy dulpl Jlads cnlBLAAVEY /V/AY 8 auglye
Blaiedl VAW ale Lanlill (SIS GssS o g asaalS Laslas Antony Hewish
sleall o Lo puadl TGN @lelasy) Jonddl Laviad paia (silly gl Sty
Aagaal I

Slase oo aliie fuad oldg &y il 5o 1S (i T (b o2l aailly

Lala Loy SUSH 038 (o Ve v (e S3ST 23T sabinljall o asse olld (5 udy
st Ui sana b o5 01 5oadl oy B G sl b 5SS L (e

5tails agiall Taalall o Ldl) pasd Wl a3

Bohm, David

-eJe 8l

Do JS VY0 ale L als 3l Ly aill Gily pa s by ag & o as p Ll
Na- (payay OBy Boric Podolsky (Seulsis usys Lad opilipd pe Gylata gt
olailie piil @il pa¥ cuad) LY 3,Sa e d i JSuiyy than Rosen
Aol Lale

Ldns po UeLasll oLl Gy Gaang) Galy OlSe pulad ulaS 8 Gl ol 58,5
Of Al il Glall Tilay 5,80 @5 ] e (sealiyg @S KailSae ol (8 (raaiious
Loutll odn dyid pray il 5135 Lilied Lk (Y SMolS Ly (oo ¥ k50 1
Uadll ya pgeans o e ol LT Y gulill il

N
\O
o



Bondi, Sir Hermann

$Hig Olaa

L VOV /Y S glse
alya ulagiy Fred Hoyle Jyga uysd (e JS po g aial (ghudai] (555 sy
Lkl a4 «(state-Steady theory ) culill (SI & yhas Las Isi<.5, o1 Thomas Gold
Cors 5l aaais SIS 13] 61 han Lea Loy JS ol JS 5 s oo 5sSU1 L AL
conadll 1ia b oyl el Ui of w¥ Taas
alelaa¥l e LSl Ll GLAIS) pa VAT ale clbai o a3a o LS Tk
e Gaaed| Wl b L Al i T I o eledd Lualio 553 aas 3llg dygual ]
Bageo b Laoad o8] cdfS5 Lo oyle yan 35S 50 Llle il 13 Babe gl isie Lol

Boyle, Robert

Jus Sy

VWAL /AT d s Tl VYV /Yo Ui aly
Loaallall )la5 DA (e Gaal ki3 il Cigaabidy (gl nl soalas] (PliasS

Taall Lylall sl 1y Ll ol 8alll e ki Tgay ity a3l Galsa e
G0 Lol GhST puds (Al LSO Ldyaill Gy lasll oay  LobasI Jolgall e
ol Ll 8,1 Loyo (o8 Gl iy 3 s Gsilis Cipas Le ] gl Il
csnle” uilis Ul Cisay say o(PV = K) ol S 50 paa o Lo La il
VIV ple oy 40K g3l

Tasll 5Ty ¢ Gis G5 n ity aah Tl Tl o Uagnll Liaalill 0,31 (5
ol ells aay o gy o3 ladl b BIAI aaiam g3 AL LSS Jaall it
acn lgia pua A1 LA e 3530 Jasiy (s9re oo (o QL ) Ll Ausil

296



Brahe Tycho
ol U

VUL /N /YE Gl s of e 3 Vot /AT /NE

e VWV (s a g Liag¥ unilie  Liily Sk olgal gk als S lails (S
agasll SiST (e Gllaadle 25l 8 yuinn LhEie SLBLEKY Gahall cati Allyagaill
ol LS o prnadtdl ALl e Bana Lalys Gaala (oSl ¢ 140 Ju3) iy 353,
Zialall Gyl Glaghia ats dashs

Ll yal dais Lo VED dale 3plais ol sag Vo e /A/YY i s il g 1
b nddy B a8 A Lol 5Ll Lebaa Aol Ll (8 Gally a2 as ellal)
poaill Ll

Il il 550 Wls el UKL Mamya s i elll] o Talls Laia e
c i Gl sslasa) S Gilagy ssblyaa¥l Jialy Gga sy o(elylaslall s y50) Lyl
8,00 838 § Iy & LAT fain s

oKa il «Johannes Kepler (LS olaga suclinag sduabil Lasdll Glladle o 5

s ol Jlae¥ Lud )l pd¥ I YA e

Cantor, George

255l Zas

ASUG VANAN/ b sy oS laila Gag¥ £ Glaw VAS0/Y /Y bl

sl 3" say eS8 o (le Jlo Olaia 3l psaSall Gl cilS SUT sl
Cedbdall Ja cra aal Jlgel

S Gk e Jaall (4 Richard Dedkin (Sass o)Lk, byl 6 yae Jao) suelu
@L‘J)U' ‘,ljﬂl CJL_u.}aL_U.n éli_.\: \AJJ 3.\._».1:- QLLJ..;:J.A Q.S.a.i U:'“J :L_n.a.él:n_).” .:..l.‘..i]l
Jia) s lyall slae¥ LSleS Lyaa LY cleganlly (L Ll ¥ 3T LY N Jid)
(el puslally JsY)

297



JGLaT VAAY ale iy dsandl o WKD Galdl kil slanld 5l 4ilye WS
LALLMl Lol ei ¥l 8 4, 75 350 VARY ~0 ale Sy daybdldl Loy
Tyl 5 ALY e Lk S g algnY 1 adlhe ya 5 (S L)
Lol uplal sl ey LS o Lail 2 gulally Julaill iay askadd dllaci o
Aaall Lab,Ib G Lay badi b Uy o lus bl kil ol Lelall Guwaally

Copernicos, Nicolaus
v sl p oS gV 5

VAEY f0/X8 i g asis clailes & \VEY/Y/NA ol

SLEI Ge” dila A o ass odll Sl 6 Uiy Coalis say (gl (S
Sl L) pugadlad ] alasll e 4adySel b iyl il «gsladl allill
Jslly (bl Jud Yo /VYY ale¥ T s Lo L,uiSead 3 Gyt e 3 (301 upanlles
ds—= iy paa S 8,0 Loy e sa G Lty oS 5850 2 o 0291 0
uaall alall sl Gualy QU i o3l e lea¥ ! yay @ns JS 550 el

il panall 5 By Lpakiaa JEYI o ol spia e LISGT e alll 43 1S
5,5 gy el Gy o £ 1,591 138 gaam o<y AT a1y et £35S0
il Sl e G gl Ll gad VN 00 i 5Ll (o8 G30Y 1 83S5e e pusartley
©lyion Bae aayy 3 Sl el il ol (g3l (S Gusini S B el @ OF () (sl
paYly cacall o aias Lgsd paiilly 3,SHL e liis! olayl Lal,ll obluwall s
cias LU bl 3yudlasS Ly illy 6550 oo Draaline (hlai el Zslall pgaslly
okl Taga oy 15 Gay clpale 3l Lo Ole s < Loy ol

TR R PULTTREVONR 1| I XTI PIVY N PENEN TN L R A [y
L byl L a3 OIS 1 alca¥ | Jagon Golaad 5okl Gl o i Ll ¥ o1
pobiealy pandall Layaiis JI 6T (sl 5550 (51 (0 ¥ 58 5a I LehasBow 6 40
Aailall ge il aseill ) Gadly oli Lo sy Taan Dsand 03 Y1

298



Darwin, Robert Charles
Caule s
Aalas) 5 enSO VAAY/E /N B iy AALA/Y/NY Gl

"aolsdl pandall LTI YA e aaBil e daggrie (gof ik (oulai] alle
Aaaladl 3,531 o g5l

gt 1,81 ol o Lale Joliy Tl 1 cand s ) e danalall diudya s,
pien L ball GIS) (o, USH ool Duade @y b oLy 0aY 1 50,6 e sl
aliaall e 3adail 0t olhadie Ll (i (lsinn puad ool Lo,
REIVERE AN R TR TP W PO

s L it Juna wis alanll 5 oo ouills Ulia e ofld VAYA ale
o GI,Saa i ol daa Les oledl sae (iaSi dale cliyg o alowa Juaay <13l
2,35 L 35 301 0 UBill p 15V Sl JS b asmgn e Gl Jal o g 1yl
Jol¥ | il calia) sassa Jlal jpeks o dankall i oo olb Gl dlaie ,uill ¢ 159
alisd 5, Sall ay (Loaadls JIYT ol e eLinll (o3 Lamyd Lagaal Y1 i Iy
el i slaall JS ) BUaYly Lia¥ly eytiall agl e walily o oandll Liall
Tualiall ol g Tpkti o el LS o(Lapu iy oy anill b 5 a5 LS Laaglgaall
Lyl puall e

gy aantll Cilha b el ale Yo (1 101 Jual” dga doe §yiiul
AAVY ale a bk o I Juagy Lo (Y1 Gask ciiiy Mod ale olgiall
W cpiaall c,Sall pan fae Lo Zualadl lobia g1 3 <6, oyl poaal gl Jgall inas
(BN Tubae oo Galas Tl plag uaill QS b aylall Jastil] e iYEAT (o Lgad
Laall SLallS i yeaTs bl Slaall o Laely

Sl aiy el Gl Al Bl S5 aayy Bl @ Jaa 3,S0 Guis J] Jamy 35 "G 107 ALl 51S ()
(pasill) - YAcA/V/N . g clalall o Sl plal Lagiy el iutin uny S8 i 0153 (il Gay i ellly (4500

299



ol 51 Ja Al Jlaa o ollyandly (o BLall i g o il Glalha s e
s’ Lelisy ((VAVY) "olsaally HLadd ] gl Guanala¥T e il s ((VAVA) "oaadll
LI Jlgie s e g yas Leasany o VAVY) "l aiidleyy ,La3 ¥y ooyl
S obilpally o BLll alall CiiaillS o520 jalsk ol g A1 W3S 3 23 Lol
)13y g 13Ty pulindy oy il

Descartes, Rene
il A

sl Vo4 /X/0N i iy < Ldpis VoSV/T/YY Ly

b GYgia ygil ey Cosall Lawdill o] GU iy i yi gl (b alle
a3l Jaall ooy G Goks Sm agmsa Ll 03] SSaT BT 2 gian I Dagall
skl Gus e (SailKia gad e s pnd il ale JSdn Sallly seuad! g b o

el g Tellall Bungll olawsd Lo e 6, ciimy uslo b wanilyy VIV e i
o Gpania 1) Cilitia Jls LaS Al (n Bty Bany b Doyt Zaslas JS b 3l
Sl 0,060 3t VU8 3a L e 300 Faityn ) JA51 Sea AVTYA 3 (shane i
Lales il dom JUB il b eyl am TG pame e 3T ally cLg gt
o JSLALT Ja =Y welld G sl Jud Gnia 6 e Gt L85 ¥ =\ @ijaall 2ay Y]
Jolid Uy e o S an e =8 caiald (M gl o p®l] =Y e Dl ) Leldas 3550
65 ") adil] Jga Dl dalya b Gl eldl] g5 il e b o ] ase (e 2STEN
ALl alie ulusl muil () b b 1 Laaalil] (gulis” QIS 8 aads ok
e oaslsbi¥ T il o yue § Liay gollll (Sl Tusa e o Uy aaly alis 3 Luanill
ATl G 03 G 0T s Saal G Sl sea

Sl gl Lo Gy S polas ppd plsinnod Sole V£ ple o uain Sy
oy Galal pf JEIT Gl 8 g

les 5l ada o vae Loyl pued fpe Laala ~ QLN GG ¢ 5asll 3G = anlll syens 204l (%)
(r2all) Lol sl 5S,U ailegaban Haud "Ly T 3L e Y Joal” Ly

300



Diophantus
adilgy

Sl e gyt Glia e Cigyall Jalilly Ul ans Yoo ale Jsa puiSil e
05558 it clashno G elld iy sl Sl (isadl uayall VN A1 gl

Liags Ldlyy e da o Gt oo Loy ol 8 dlacly sl (ol

U ala,iie opubel (Al el 3uy) (o gl elld Glbd b caay Al oaslal

ol gpe ST Lliall Il Gge oS 61 ) Gl QLR puityg calae¥! &bty Gipny
Sasae s o¥alan I 5435 Jilise o dlac] plias JumaTs duim JalSI pa il Jal

Le Dyaals dslag e3hiey cobibany fils e Gytoe (uiilips i yuall oIS

padioe! Upgas Lo (51 18 « Slsdll saall (8 gl 033 o sl 92 IS5 50y g

wiadl dlliy Ligyall i slaagll 5o fase Jias g3l ((Arithos i iyas) laaly
Aggall facall o ST 4 faaly gsa3 I Sl 3 e,y

Dirac, Paul
S de

Basall LIl VAAE/N L /Y. a Lagiy ol alasl Jsis i V- Y/Y/A i aly
yadl B pall e il oI Kl b locls Ciyas qsialad] i Sl
Erwin Schrodinger ,aisgyd Gagnl (gobaaill (Raall g VAYY ale of Loy (g3

sl 8 U8 e e i M e S JRa ] LSy 3550 e Jgeastl o

29 e 35T plats SIS Gl Fowler Jlsi il i yuill U0 e 5,31 Jlyal odas
o33 = Ll sas s ol s4s VAT ale iy ydl) Ga3uill e aulball Loglae i Boher
oo i slale oy jogd aanyg @S LEipad e BBA UG slaels Glalgaal anl Jyf
Gilaliayy 4isibaing <ansan) Foss HiST 5 dlae o1 91 daiiil el Ll

301



Ll 5,530 Galia LSy @S KO Lalad! ol & pandi] LG il
d e 585 gl esliss Sl G = LY slerall o JSE slide paea -
Sauly 5,30 Jlas b 5alall oluabiad 50 LS dimge Gt 51 Y] Sl S it
ST L AT Tayall S f il e O 508680 ot g ArtB0 S k5 U
Al Ak L] [l 01 (e B o R LY dasgall (s

CSl s s b’y ST Kl (gl o Glilie G e
LYl old 3 Ly (Hilbert o ulia s Lad 3 Lyl

Eddington, Sir Arthur Stenely

Fosiadia] Aitia )0

VALE, /NN/YY 6 L i o dalasl VAAY/NY /YA a ol

dolazily LI Lyl Yoo (g3 (558 Jlaely pl eqgiulas] (bl ¢ iy oSl
VAY L ale Gyala ) G0 Lol £l 5L ol aay cppail] Aalall o Ll 35a
Sl Ll La b uplaill” 5, Sl g "Tadlall GLapll (IS 650,55 i
Il 1ia o (380 das las B 5T b pgdipall pase (BT il Laysel

a3l I QIS 8 el alh i1y oS 50l §ogudga Gl i mid

oS Lok o aans Tl e oS G1VAYY, ale Lodualill 45,3 UMA (e 553
U Guliiy (51,0 Gl Lala Gy Hi5nll 56K s Glad Joaysll Laladl Lol
2 ol A Uglall ag €I @il sae o3 (g I Ll oy g gl
Balll a5 31 e Lt a3l agailly egudll ey allsill LS oy Ladlally Asulill
Lo Sro il GlLalsa Gyl Lo gy chalall ghad o JUis Lag agaill u claill i
L,a"5 VAYY ale "alalas — olyilly agaills VY0 ale Tagaill L3l Gl
CVAVE ale TSIl e Ly aaill el



DS ¥ pllall fiaa 5 gl LaSopall daalia pled ¥ Qllall Cpall oL
waddlsaliiel Ha 53 L)l el PYA o Sl Gy Laily el alall dilig
il oLl Lol e 4 il i Ll Gl camy 1 inall 5,800 iSayL,
ale "Ly all aglall i’ 5 NAYA ale " aadll allall Ll g NAYS AL 5,
VAo ale “alall g ,a0 3 k7, \aATY

Einstein, Albert

." bt‘i sti

S VAs0/8/VA b saaill oL¥ L iy Lol VAVA/Y N\ E i aly

il e Loatall o8 Lalall i plaill o yyphats i yas calsdl ST S0yl iyd
ale b Jus 335la e Juan LaS e puall Tuigisdll Gpilly Aallally AN oy galsall,

G lii b G155 e 3EaT 03 0 4 el Lo VAV ale i Y] G ygd Sy ol
il alle i adis GLEX)

ooad 0S5 Iyl alladl LS Ul e Gaadsll 5500 e VAT ale oIS
CJL_LASC,.AGGH LAJ &,:JI_,U;.LYI r'.\i:\uy L‘,LL‘YI ¢ Lalall &.u.u;.:dls.n.l SJ.,.L\L\‘L,A
e Lital aliney (Soel! iyl p GEl 3 el Las ogash p3w g LS b Gl e 2iLa
A a8l ekl il g s

g b Gaie (o V460 ale JUiSauly (US, ol Glalys pacal VAE. ale
b JoST (3l agall yag Glos ia b Joms paianl Oy i yn Leaiill ol ol
oS aSa3 Sl (gl o sam gl oyt Jlae gy dasail] Lalall Lykisll e Gl s
Lielata¥ly L,ndll Jlaedl pusil LaS — oS 15100 cdgal Lo jall o Lasbll iy
(Ul aSall e Gya (S05aY Tgaud il uiasU] e luad

303



Fermi, Enrico
s 5%
sy sl remall et sl e g el ] oyl
a1 LS @30 s alskll e aa€ a8 e Ly Lllall Teal )l slaliasyl
Lapid Jaall 2gny o Ak Jgf 5laly el syl LLE e siay o311 55,50l
L, 57 ZagSall
EJ:.l_-_; UlCJJ.AA:\uA‘_L,‘i LSy xL_E__n_)__.\_..ﬁ.” ujJ._:J.] 3ula u_l.c. \AYA ‘er.J_a.A_m
wasead LS5 dannly a1 oS 3T
lali an Lola] eyl vaitio 5ule Lol Jumis (658 elipss b aliia Loy dilae] oo
Jeay (ol sealie e Slad¥l 1Sy asal sl 5500 Leadiowa (a0 Lyl e laid)
e 6T e al 3l duall b dadyl gelad] blid le Joas dua apuilysll ala I
e ol AW .:A‘J Cray o Uasn¥ | Laada of jul sl piiis (Jads Ale sl Gls
Silgile gasia SR (e 15afil Jadlly @ dlie Galaadl cinsadlls Led] LAl AL
Badl Luyas ol VAE0/V/ A\ 8 cyaly idadll agny o G313 aslude eakes Jyf I3
Lasidigsan e Ul G U8 cndl] pulbunl Saay Laasyy Ko g (6 a1
S Dllall pal s Bt (STl
L:'az.‘l dawubiy’ Fermi-Derac statics Logrowuls ciije olibaa] ol jus e & L2IL A
."Fermi Surface’ ol gaa ,ill Glais Lo
Feynman, Richard Phillips
ULQ:I;lLé .:_,Lm.u

CNAAA/Y /N0 b Guslas pusls g e VAVA/0 /0 3 ulg

Jus sila e SULL 8By LAT (Siyaly s V40 ale Joan (Sopal Aiyd ki
Al Ll o Dol (Sanling 1) d Lpal ) NS ey o Jloe Jloel e

304



L0 o aliall s "olisisd bk a6 SH o lelad¥l o Jelasll i
' (oL, alalise) ebgyislly o bg,mYE e dgaill

Suiall Lea byl ol yrniill o ya Siles Hokis e L ysmd (S Ll Logny o
Sl ablaall pan sudy Uadde ostelisll ol alall Jybd] Ciongl Tulkill
codle il s 3a Jias a0y daadUl LgaGas

135 (Lgidlans Lans Ja cale Tl 2SI SIS0 el JoSial VAAE ale 8
"y gyl alladl kil 653 Gulis Gasl il ol3 eliued by ((Siabiog g ,e<II
Sallall e L,k "plablia’ dllall ae Lgsbyal b Sy dalidl agalell sl e
Al s eabiall Gl Je il Gy L Lalal!

Oe Glalal alalas Y VA ale "Ll Ly S Kbyl Glalss G e
VAo = Y Gy alsel] b oyt il

Friedmann, Alexandre

Oladih aiulf

CNAY0/8/ N L Ay <Ly g omeshas csilon VAAMA/V/AY i ul

Aupall sl Y1 Koolivn play ipas U Ll soingy ooty odling R plle
Bae ol o3« A Call HLI gt Gl ll LG daslall @3 Jlae¥l (aay o6 LS

Lo} s Baliall JSI cilS un (pSl Giges olaal, VAYY ale i JSia G o
Lokl oy Buataally (ypSIL Lualall Laaliyll g3laill J<I sui ligyae Giges moaly
sl Ll

aeadi€ I el Labiad Gas 33l LT e OIS VAYE — XY ualall Gy

305



Galileo Galilei

RFRIN

CVVEY/V/A e sy WUal Vo8 /Y Ve Gy

oo JoS Enaall alall S olalyl duas ald  JUasl Bbyy o (Slay o Rayad
i Usllae peial gilly o pum bl dain fyag 4e | ia ) o LS il cipCaulll audsnl
omadill Jya 5,91 5l e Ut adlall Lnas Date olglanall Laly i Lyl e Ladi S
agiall fia b AR fle ojlanl ) Bledl] i ool Laa 25085 TSl 518 L illay Ly
(yatine LaLaS 3l 0o pae (e 5,08 ¥ 1 SLEI olyiadl 3ul e i (Diallize [y iaSlang
A Sy Lallad! oy il Jga "o alas” G gias IS elld e Gy (Slasi b

il o Ll 31 okl = S i oy VI e — Ll g VW0¥ e iy
bl ol by paadly 3 ally Auilall e Laallall Gsas ey (sl E5all Ge
Ayl Bl Tosall KalSaall GunaS ) Jlis oF aGall ad o calall cyadll gs

sha ¥ il 3l s Loaly, o lidte Gurs Bale) Glotas] aal Loy,
ple (s maly IS i Lokl QUST 8 pupedd) Glyle e pue Lo fle o)l paly
oa Bl o haaYl gl i el Lo Gle aluua ¥ g 6 Gl e a0 V146
b il sl el Glase gl ga ol phalyy G Lkl o sl Ze e 153
Sl puus i 1Y BEAL alawa¥] 50 syl 4 dsia S Lo i GlGs Lyidl
a2k

4Ga.a The Starry Messenger " o aill Jsuyll” &l g0 LjL‘.J FUR-S 0 i D P
e LS il Bl 5l Citin Gl el el o Jia ARSI a3laasley GlitiSe
Sidera Medicea s luali  auias Lalacsd Ally "iga™d WGl LYy agaill o desans
LBl S @il skl Yl yay Laenadd] pdidly sy LaY LS

LIl e T, ladl SLas¥ pes piae e Jall (Sl st n JLall Jui LU 5T G S Lay ()
< ot Lo s gy Sl e n i gpety Sl psle i 5ust il Ll el o 31 T bl
(p2 1) - Ghusill oSlas ald GaSlae LI glila

306



ik Al LYl e Ve J3S VWY ale iy

e ol b 31 gag s Uity lsll 5055 b i Ylie 1 VoAl ale i
sl 2 caalgadl (8 Ll 58 5e Joa Al pay A o8 L Ll (g95s
LI ol B8 S0 o 3] iyl ST

Gauss, Karl Friedrich

Johann ¢lg el deuly Gugla hyud J)ls

VAoo, /Y/YY b L iy (lU Lagle \WVYV/E/Y. 5 Ul

g oilly Gayadlly ellall Maas Lualyll o linball b aieay Jugh ¢ b d SUT ab,
oluab,dl b 3saall wuil oSy Lpabs Gubidy oo ¥ o aig @3l LG, e
Waasy soall 6 Ll Zykill e G pp 5adiall @ UY1 oo fas Uipgie L
Aabyll 7yl B ollaay) aal e Saaly cptel (S GV 6 s s cualag

H—wiJ caslas L1 4,k Osteroids LSy S o)l Glaial naa 460,k e 04450
Skt i Gl Sy v lias¥ e pa bl Undll 2355 (a1 JSiby a0 585 Lol
Jalatll Lellaily @Y Liad ] Lok kg Lianbalially e byeIly duilall i alual )l

Loabalislly g1 (ot o) 30 02 ol il L gy ol Sl T k0

Slakias Ce e Jad phas (Y aladl (oS GaTH o) el e gl (il
Apaltie il Liahs Lot Laas

sie 3lie o (61 yuS Lk ball oS T Jay il :Guualaliaall ugla Geil
Ity wabliiall Ygyae Olad] 4ol uad 47 Laadle eilEll Jading yiaall dais
oS S (8 LauelaBall 55, 3lasll) Ampere juiel (3 po gl Gadgd (2l
raabliae Jlas b el S 00 alall) Faraday (glol,l o slay (Huiae HLs
il Maxwell JoguSle o¥alas il Gy Lo S Lpanaa coliall il (jasde
am sl Lucadaliiin g I @,k oy Lo

307



Glashow, Sheldon Lee

d.aU:'J:““' \\YY/\T/O Uj .L'J

oty O pe dLRAYL i B30 (e VAVA ale Juaa ((Supal (b
odny Lkl JSUS 8 aasgga e Abdus Salam adlidl e sea sy Steven Weinberg
Y eabiall Chaall Je ity ek liia g,gSIH e il

&5 oSigyn astall Liladl Teuyolly Jeaill uiis e3lay g singg s23ha (o SIS LS

Lokl Layaall 5,55 Jasy V408 ale 51,5580 e guidla Juan a3 ofiyoS Lasla

SV ale Ja51 o3 3 iili Taaloy LiaslsiSall Lo peidllS agas o3 SaleiS
.JJL&JLA

Godel, Kurt
1daga s
CNAVA/N/E 6 K pal dge Lawadll VALV/E /YA b ulg

s Cannls p sl Juga ooy caliay alsll (golowad (Soyal Blaing ool
Tunydll e of Byl oS ¥ plem il i llai g o 4ty JSLally caially G
peas Ul callall (3 i 3 bl el e Tane wlod i of Ll e
234 e O g bl Luae LA 1 Lol o lguad! 5 enBll 02 (s
s Yo 50 Ll Jlae i ayel o sl (il olayall 2y aslLiaslisl
sl 3a dlga olaadlly o LaSUL ety

b "I TaaeS waatl pue wlalymil Jsa" Jlia 6 VAN ale Glajll 1ia ek
el Al UGL ooy sgialony Jouynil 535 G Gundlipl "alual )l (gole” OIS
Leakinn 51 SLalill UK Eajla 3aeli chaas o WS o ligass sl Dyladl 5 B
Uslall say el @haadl L3050 Lidly SLSdSI o cinseal sy (3l Ly
olual )l gals e caal Gl Jasa leds Sl daa Ll

308



Gold, Thomas
s ulag

SRS VAVAL S YOINPRVRS POl VLS SZ-WA & SR SV I

e GU A Sl ol Taladl Lokl Galis calyll (gslonad galas] S
siay oLl i oladl o alall jatine 318 g aladl JS 3 o611 5ass Ga gl I
s g Loy gl alyall sse li Ly dusis oliae Ly phuas

Akl b 38 K S igh a1k (siss Olosd alie) Buelunay elliy

e olyliy clugia 3 ol Sua o laill GLESH Jlos b ,Sos sele yuitay
Slally el aUal] Jua

Hadamar, Jacques - Salomon
lalald G gagilu

NI/ /Y i e alay Ly VAo /AY/A b uly
Lolisl) Lol ala,¥1 Cilas) Talall Tyl Talall suiall olyastl Cisls, G,ks
Taylor b duubiu Liesd il CiSUsgll 3 ol Dylasy o (UalSstl)

ol e i s Gl Gl Ll e Loall al5 91 Tk oay VAR e i
.Jean Charles 3} ,Li5 fua  Saaldl

Al Lal b Whall olysall Yol Juasl b Gl @il e Casf Juas

Cupiild LS, Lyl by reliSidall L yaag il i g9 galsSIl b 3LlS aud
comla L:L.‘-“—Tmr‘J‘-“-t"‘"‘”J

309



Hardy, Godfreg Harold (Hardy G.H.)
talg,la @_)S.:p syyla

DNAEV/NY/N L s il VAVY/Y/Y i aly

ol Y1 pliinn Do snaal] Jo 5 g il gl 1 el

Withelm Weinberg ¢ , vy alely SUYI Laiya il pa Lidlpsa Ly VA A s
orm s (g1 s LI Juall o 30 e saiag — g0l spnsls Wl Cigyadl oyl
el Taaly dabid s clows i (Ll A S5 o €ar @ljaall Lasll o luall
o El Laga 1,08 aLaT a3,

oo ks 4l e gana Jyi John E. Littlewood sgslesl foa po ke VANY ale i
oaialipas odlla Lokt Al B o las i Ll Tiamy cranlis by Lyl
Lol Puaslly @aal )l 598 Wil 58 G 4] Jgaasll (Sas Loy «Dicophantine
(alSall) LLaY ala,¥1 53y <Riemann e )l

Asalai] laala LK Gun Tadl Lol Jlos b 5edla

Hawking, Stephen William

GK‘“ .'I'a

bl 5 y58uSh VAEY/\/A il

Lol Gk e gl e lagudl o8l Hladil 8 ks ol oghulas] gl o Risad

S K Sy
A o Banill lea daag Glialgs copal dnie S uad) watll G je od
ol Lala Tieayy Tonaill Tpkill Jlas i Cali] Jasitl a3s o(Casiai das o313l
51 oom SIS Ly i o3y (o301 BT VAV ale 250 Ea e lapd] il Gy
b ek sl B paaall clygedl pid) ann Lasi e Liadll alind T6SH G G ULYT Gushy
Lhalll [l cullss Lo (anaill (01158 Uanalgs oSa5 1 Limdla callasy ALl Laks

310



<18 pall o2 1 3 ua Y1 kgl A e il oSI K8 (5ail58 Lale 3abis
Loaaadl QAT VAVE ale oy RSLELT ol pis 4 s (@580 S5 olasls
s gede HaualS LU
Sl e Laall’y (G.ER. Ellis po ol 22¥0 VAVY "G50 sl all o Ll Glalse oy
Sl e = SLall Saga 0T VAAY TTan LKL Iy N RAT (g, Luilall
00933 pa i) e Bk L ST g (Tl payie) VAAA Telugudl addl 11K
(Tall alle Woslis faus T yall

Heisenberg, Werner (Korl)

EoER sy

NAV/Y/N L ity (Ll VALV /N Y0

L Coavan oS (S5080 0 JuStitl Snna Tyl BtiSH o SUT B3y cciguulis
Bla e Joan Lpnmaany il Lasill Gyl aai le selen Las claselys (ol
CVAYY ale Wil Jyes

pie i..\-uul:u-j-n‘l l-‘l:l_)-zs:.ll"mt_l_;.l o'ﬁﬂl&cd\,m Ja \\YV‘;L:.L‘AJ
Qe e p cisaa 3] oY edyll puis 6 e OSay Lo Liad bins ¥) Gadl
Wﬁ&l@%YUJwLJacU:\ﬁﬁ&juwswyadh l.ll_’:_,._u:a.ﬁ‘d.iy
DS Fae laa el Bl G gy Asaans alall syl i Galas e (01 (il
b 5 eOnlr b Layadll ey GuSLe wgal Daaa 1S V480 —£Y (yag <Max Born (5
(Ol Lute

dsa las¥ly S Gaas Lay gy SpSI SIS Gyl (oaldF SIS VAT ale

311



Henderson, Lawerence Joseph

POy aih gl

CNUEY/Y/N . L s Spel VAVA/V/Y

ool Laball Ly kaias (Sl Sl aiSH e (Sl goun SlaasS
e T paay s 23 A GLASSYT Ly et Jiln & raasdl Baclll
= gy lobaa HY1 G5, an (Karl Hasselbach 7 Lilla JHLS (Sl gl
Apgaadl Ll Jlos 5 Lonalial Luanl Lt 1y £ Laleala

sL.\.Q_IS.u_ - :‘L:_A-U‘LS \\i\'—\\-iJJLiJLH.L._..U_. |Lﬂ)Jl|ujGL_|ArLJ_A. ra.A_!.-
AWV L sball alas’y AN L) L Gaadali Gulae L3S disuall cLia Sl
i Ll raall Cani (i€ LS aliall sail abde S0 L F Laguad 830 5l
VYA ale "Talall Lo glpacadl]

Herschel, Sir John

Py (s>

CANAVA /0 /0N i L g« Dpalasl AVAY/Y /Y L aly

i WY g 53all) sl 2 U Liaay £ saalSs Gadll ghalas! ( SUs
(saslsd I aas Laud Jsa3 (5311 George Beacock o ySbu ¢ y9a (maliylly o Ssuasl
sl Laa,ll ga,ll Jlast vl cdagial (U1 abasll Laaa Goe ] VAVY iy
018 LaS oy iy g SUYT sl Gl dll LaySal 316550 g 3lall
coluabolly () e pdll ollacy e Lol Laal @l oleabivs

Jlall s 58 eliens puae G LS et counlia e ofiiy VAN 3 Lyl

ool Ll ya e asel 48 5IS  ypamn Luygd LSLINGYT Ge Suid sally e &
e Banne YT pige Jae LS (S 3 dlad) Je i i Ll yal ads Los o gu3l]
Oloekas ¥ (6 o) Lidhalll ol 1Sy el ygall (oI olasill g oMuall Ciangy psaill

312



13Ky Gilatil ey (o) "ol Dl HLad¥ly " Il Gide baY L (ol
i 08 1Sy VAL "Wlill Doagas gk’ VALY LSl oliadle’ Glilje s oo
uale Jilsa sam dlal o G 545 3y VAYE ale "Linalil] LI 4 glang Jun) oo

Herschel, Sir William

FJun aliy

NAYY/A/Yo b alasls sty (Ll WYA/NY /Vo L al,

(s Ly (s115S) Recugll Jlae 5555 Jac calsll SUT g3alas)  SB
g elill Glace i LSy i wasall payg dasieats aliy SoSabill ity ki
ey s gyualas Jai LaS Tu 8l Gualy o ana sl alUisll 3 Sunall SIS Tl !
VAV Gl e, Talall sggn Ja T Gy Tualall blag¥1 b o ,La oyl

o olan of g Usiaauly e Uil s Lo dia GitiST S UGS usil ol citis<l
Mia 5asns e Leiny, oSas ¥ 3l b T asaill o olagane Se 8,lie clasadl
Dall ells sa Gipns el b (s yo vl Tegaadl i dipas Lae fian 3500 0305 a8 ellily
poad e il ayae (T Cuape Ly SRl IS T way dliy ol pal b Lasayy LS
o piin il o 16T Lassaadl @lasill o Gandll lag o Gaulll JSaH Lo guds s Ssse
wolyan Ml o5 ewilie JC8 b oL e 558e (g5 LSyl dua o Sleistl < Lail

sdn il sely o puastll ol alibany anlull gisaill asd i)l dloe i
Gty (Ldas go 55 pgaill o £ loT) Liag) Load AEA Liansis Lani Yoo Lgad

313



Hertz, Heinrich (Rudoilf)

PFSA ik

VAN /Y L g Ll g sel VASV/Y/YY g

Taeladl olage dbiinl Ge Slel e ot G5 ( SURT R

Tkl oS e ainl 0 Tan ol SO VAAL ale ol giSall e dgann s,
oulad g Uaialy Jaall o Lie claga g1 VAAY (A0 ale G Loy o(JusenSLe & yks)
(ol cpafilas HLaSiyly pulSaisll inabouny L3ls i Lk o padsly Lo s Lelshe
sl e g€ wlelans| 551 oo (5,lally s puall U

alshs 8 Slasly VAT "Ll Lad¥ ] olalae 836 (b Slasl oyl caale

VAR SIS fguliny TVART "Ee i

Hewish, Antony

PO sh (A sl

Ajalasl VAYE /0 /NN b aly

GLEISI e Jigs 835la VAVE ale Ryle uly pe 18,010 JU og3alai) (iiyui
ASL e laadtell 33501 i e 301 IV 5,0 ilSy sl g gaill

ssselius Loy zanyual LKIA LaB¥ sin ya (b Gias Lilae 338 LS Laiy
Sollayl b o S5 e 61 Y] Lo alian o Lelas] ol,bal W 5f Geaeluall
Yylab ie Lase of bl U5 (6F s crnad Gaaelaall Lpalaswl 3 e lal
U Guyas ol 13ay Gilhll e diye oo aali kics €S1y davaall (SISIL JLasy|
il e waa g g€ LA gl Gy

314



Hilbert, David
b A

ONAEY/Y/NE i L s UL VATY/N XY Gl

b Lladll Caaliay slugaadl o llsia M Lasigl dlals e« SUT . paby
Taaall ali Y] o¥alae Joa V444 ale dlaclyy alialbyll b Kol Caill Guds
bl alagll Jaladll™ (3 Y oA Slaal JE 2ol Al o(L,mS il

e iyl i i Y 3 padlea 2ty Tl allSI sk, Lol san
AARY ale il "ali,Y) e @ ialas” oygiall o5 yE iy opulSai¥l canailly wilall
(P pin Lo sl Sl IS T e o5

el oo Loalall Gllis e Jatisl illy Lousigl! puad’ S5 VAN i,
(3 sas alask) o b OBSI 138 ek) Ll Gils Sudasy Laudsy! Louaigl!

O Lo pliae L oons 301 cdbidnall (B YV e iy Spd o (55002 s 52
Localia] Tams Lk s ply oY+ ol Laly i Ll 15 3l (3%ady 61,3 Gigyan
a5 lly s g iy Al Olay, Tudsh (gpan

e LSl alshall Gl LSulss ol Lalyl Tawla G o o Jyla LS
S Jasa obeaill (alpl GLS ly a3 (I (a3 of oSas ¥ (Alill coll
] Lpeasll oSas ¥ isgll 13m 5 e VAT L

Hoyle, Sir Fred
tdash b

DY NASY e G s Ao/ 1/YE ksl

Giye (Sl b L Ul Lkl N1 G yualill e g3ulas] o Slay o sl
au s (5 yaad paiady clbia sy ¥ ) alall JUal Guaadll QS e 6l L
NAVY ale Go)la



Lok A ey — i Slayas abylly asa pulass (SIA aa 45, LALT Jyls
ey oSl G Al wia LA Al a0, oulad LS5 — Ll e oS
S aaaill Jaas o AW GUSH G0 (e 851 5l at b G5 5all L — sauas
oAl aia BaUE Glag o<

ISJ—_I-’—.IJI &I)A_AJJ SJ:n.té oaadas S Gl__u:\:u...: J:.l"‘l‘s Y. L‘)_,_i.” OL—_LI:I_A.M.AA U.n
ACulate Gyl Jand 43 pan

Lajualic Lpia JSam Al slslly agaill Gans dsual Gayal o vaa

NAVo "LuiySty iy Voo elall ale ygan'y V0N TSI Lank” IS Gus e
cVAAN B AAVY TSI aai

Hubble, Edwin Powell
t il Gagsl

CNAOY/A/YA L L iy NN /Y. L (S0l d aly

s e Juds T sasl il gag eabradl el Lo ellil Cngo san o Soyele (Sla
€Sl 5,58 gl Gy Lol AL, (5,54 Sla S calll suate Gl (s
SN ale ol siSall e Juany ellall e S,
olsiudl YT Ha clisa daay Lie aau Cepheid's awls Cigyall punadl 5 saa
AT @lyme S I3 dalige (8 ga Suaay BN Gya 5rme gola 53] 4 Algudll
sl e pgilliaste Laalys M o SEI Ge sanall Les Loa (VAYE ale ol Glefy
LK LgiTy Liipan elyy Lo I oo @l yall sia Gl Lalaslly Lol Gliadtas Cisly
ans Joas Laal 3l ol padl s3a 2oy O ayal suals 6SIG (3] e yunl LS cinaial
Tl day o Bl ol (53015 ¢ ale ol o Ul Gipas Lo g oLl it Lo ]
S 5 laaiY 18 S5 pe sy 01 GuSIal) plhas aiiay all Gl sy (Lt oy il G
(s T agle SO L 3 € Vo ] o)

316



Hume, David

tagah aubly

AW/ Yo b L Sagss JasBSal WA g

E»_....:.LAL_;TLA_.A‘;:J:.J oYlEa JlSJ :GJLa.a:nle (C‘):,.AJ (L;.L_n.t\ﬁu! QJJJ.J:IJ
e bl HIGY] Dyad ) ool Sl G205 e 6Ky s yailly A Ghols
s ol Ll (S
oo Dyalasl Il Gugayg o Lilinin Seae Lajuiely aay Lasd Lgia 155 €1 9] \WVE. 41 ¥4
Ticalill )€ e dgaasdl olye Bue Jola o3 Lanloaadl gog GUAY) e <YL sue
i o 6T ¥ Lanay!

tsoliar Glats By (S WO iy grtll 0¥l Glats By 3 WVEA e iy
i€ (1aa3 Wot ale Ly colsyiu Baal Huil €ial3] JHA G <L Lagy . 3UAY
S ilas) )G

Jeans, Sir James

CNAE/A/AT L sty Dpalasl VAVW/A /AN

oS 8 5 e Ty 133 50l s JG cpm sl Sy sl il gy
VYA ale Gupls Gl e Joany cellal] Jloe 8 Luasd G calia €L 5T Layy ijay

osailly Ao aill Glll jaliaag selybiad) Lty il pgoadl LI Gyay GaraSs
L yoad by aa3 il (AT Lidbanl apailly colegans b St Al i LSLAI
3l Laplace (sl ¥ Loud il Baladyy (38,00 okl 5y ciad sl Tlyall o gaill
lon 1 Leia Vs 5 i By D3 Lolons (0 Gran 20 SISy untll 5 8
il allaall 35 Ga SSISH 2 S Tasns Gl (unstl] o puliad [3i5ds

317



e lezy ] 5505ally el Kbl o3Sal sluab )l Layi Glaly

L,lallTy ALk SIS VL el Dbl T,k Glilys e
"raslly e Ladll YA e VYA Tllga oI VA Lo liall g o L,eSE Ls byl
AL Ll L)l Lokl daniey VATE

Josephson, Brian
Fagmdios ol
Jyalasl VAL /N /8 oaly
PG el s 3l B Jay il 8 GLASST (g3l (ghalai] ( Aayad
o KLIANVAYY (Lo dpan I Bunsll 5SKay UGl Gl way Jin ol 54y "oy gniysn
Jl sdag VAE ple 3155801 e Jiany (Jugi 3)ila e Ivar Griaver ,.8L,a L)
Aalall Ll 4yl Jaws | S dga

om 3 5l sl e of Gk ga el s v biaall 315A0 [Sas LS e lak] olagaS
fus Wle Lk b 3atl] LSy duam fan el a elglos 4 00 o (S a8 Galiasa
ula‘,]alltl.ul _,-N\_L’-J-HJJ'-AS‘J-IIJ*JI‘)A‘).SleA‘LlLA\ ‘)!\u:‘-‘l-‘u"!ﬁ")“‘
)Sj;houigcha_na:@|ulc&lﬂbogwl&ﬁdlujLAL.A.EQIJ.L...;A._.J
Byl Gjally Liguall e VAVA ale 3is <alaial

Kant, Immanuel
P hils gy silas]

CVACE/Y/NY G L iy Ly 8 VWYY E/E/YY Gl
Gpall skt 3l Losh gl dlae] Jsasdy cie 3T o Ry cipudsd
Baaill LSUYT Gulall Laliyy o Gadll o licdill Gifie e o 51 3l (Jleally 3RV

318



daalall Jagy A'Le_l J.GJJ_Q als J_;“ «Konigsberg C)_;_...._x_;_u_i J.i GL_;AJS J.u:j
b A Vo Bl Dualas moaly e Jlae¥ Ui JolSIL dags Sly o 35aY LIS
Glalaial casiy Gl Lt celd Al

sl =il 31 Leibniz i Tl G’y 1336 sl VWV 0,8l obida iy
Aaalyl Lk Lo )1 LG aalay ZiUYI claolall i Uiiay

" leall Jall 43y AVAY (il 3lasiy) “oal Al Jaall i Glilse aal o
CAWVAL (bl GubSh Gale sayg) aSadl sy AVAA (BIAY] e 0,(SEL 3latyy)

Kepler, Johannes

A olag

DAY/ Vo b L sy LU VoV /NY/YY il

b 1AG pea il Jea 905 Al S Sl oY) of ciss S sl S
gty Al ol lonadl il il Chamgll Jig (SN adar) Galila] las Uyl

RS Ty il e ipedie 2y e Taalally cllill Lualy a g O ans
Ladasy ole €SIy csaimye b Gueliad ua¥l sleny sl ity subilla Sl cal bay
U ols 4 LS 4 Gl IS Jad sl alay

Bl Bl Tale i @3l 3l s S5 Sl Glaglaey ol olliadle pudiol
e GpilE ST (e aay Lead g wiSe (1 (el 2SS iyl D6 Labisiul 8 ol
o gudll Lot il Ll Dlae £yt b Bsn Laaalie Saatanl LS 2uilall

pealse Sl g Lale cioadinaly o5 5ul ks 180 o365 L] VYV ale iy
e g Gl oa J5SY (ane IS el 1385 oo, Lagllly pulSassl aSls 3y psadl
oSl eliadle ulu

319



Kolmogrov, Andrei

tuig papalS 4y il

CNAAV/N /Y L g gy VAST/E/Yo sl

Ligale JSg (Baaall LAL Ga 5oaata p gy e dlach oS i sl
gl

VYA ale yt aphl doe S0y oLl Dy daty A cbaaliasll e Jas sl
sl aas cian i lgad s Laaayy Ce¥ Laia¥ ) @k puluill dalall L,LA1 )l gia,
Lt Sl L, kaall oy e laiayl Lok Glyie cad Vo- ale oyl Dyulasyl ]
LLSaY) J5 olieay olilly el Gohenyy (Eiya plabias wa¥ulall o olollss Lo
LY alilacy B jall Jlos i edldall pa Jolaill Jiligs Glaay nis$ le ollasd
b oY Laiad ] Lkl (iaaks ga alall o Basss Uaye o 5300 Tia d SIS Lo U]
baaglsadly dsall Lsiglly o LasSlly « Gaadll Jlo

Vo gl yshall Luvusigll 9zl e gana g ¥l kil ol olidsl i
VAYA ale g o aligll Huaall oad¥l aally (aulisll Julasll Jis og,a0 45l Sasgy
on Baaadl () Lasall LAl 5pb 4 ciomy Llbpand | Gpladl 35300 6 YLia 58
Alaall Lol olathas g3

Aralisall o laglell Luylaty Liyall Lkl dalatal €ag ol ol olisuad iy
Waally Apaalisl] Sy Arhabagll Lkally aalaghall Ly ks b alall JLosii
o aligd VY ol

alualll b Ll oaall goa e al gasiall Qa3 Lulya g ola oISE il 2y ol Ll pull a3y ()
ot sa] Slakay aaall 4 Giluall egalll G0 62 e LaitSU Lacailly e il g sl ys iati
(pasall) - Lal Lusigl!

320



Lapalce, Pierre

PoadY

CNAYV/0 /Y i L sy cLusiyda \WEA/T/YY sl
CSHle” Laay SaRly CeiyS Gl e Juas ((Biiady (Sl o paisd L,
Glal 58 4 ijas Lo ST oKy (bl G 530S gl T Glia 15T 2ad LS
sad Sl Bl (8 (58 s ) @l ([l el allaill oLy S E0l Jsa
Qs 05 lslly oS ity aiad Gogo Gpllan qoanas (31 J2il o I i T o
Ly Aaball Luadlall gy SIS5a3 U3 (3 (S SIS allis 3 5T 01 50 e
G o le Z;L..ag by DEiay Sl i Libasly olylall Jd 3yaddl o,
Lalpall o alyll pulesd | gy oliyall JSall LS aluwa¥l Luila Ladl cdl
e LSy Luauaslalialfy 3,1l Lualall
Sl say slalas o i) Lol Kalaa"y AVAT "Wladl allis” 1 3S La s Sy
CAAVE WA e Dideali Tl Ty VATV AVAA G 553800 G (st ddaa
Llaiayl Jlos b bl Tpks" g losadl KalKaa" Gpe Sdd pa¥ dilye Lo
Slaaly o¥laal pabydl gl Leasl Sl J5lugll Laal e 4 oST gally  VAVY
oll3 Lanly 8 yalall Glos e oSty disaall &load e o,k aleng Gab aly Jaiioll
elally Gyl

Leibniz, Grottfried Wilhelm

1 aligliy

OWANY/MNW/E L oty WL VTV il

ate il o iimilive Caul sany o ouoliss HLiSanag o SUT 0 aliyy aigunlid

il gislll SAIL Lo gni e 3560y Dasyill Tass Jga SIS Guga sl Gl
Loy 80U (g yeuis ¥ (31 35300 Lggasll Loaa¥ ! @S Jilly ilitad i Gyl Lt
S paasag Jo susy JSAIL bR}

oyl g yaill Gl paas Rigad J8 AV QS e 8 4l

321



ol plo Laas dann all L ¥ (Jualisll Dloas ucil pudy VIVe ale i
ol lailal ] Z a1 e Ul Uetall Gl i Jud [Soalios €l Gy Tua Gl
L“-JJJ l:_uLm_, Lilga L-;JI_,_‘ J_,.LJ coloaadl LaSle Lt a8s (o lalaia¥l saais
pa bl S il L0 5 Lialhlly ol jally SLSSEAT e Tnse s ole by Sl
Glaial g o) Al clilaall o2y Lsglsaall ale cunye o Llal (a padias Sl
il o)) Al s VIVA ale i oo lia bl Gl

d b adll uds By JAY] L AU B Al SR G5 VAo ale
Gdke Lad T Sy @i jall o8 ks b as il "JULL (3ally ijall le o lul€al
iy RO GT Jea dlis” Jie oV lia sae jymy Oledd] Jiey dllY HIGT s 4o lea
e VA LAY ale i olilse ek 3 CTanball (56 Ge A ¥y o,lKos Taa 5S35
"33 Daakall Jya"y e ludSU L oY1 gl

Lonlall Lliadl (oulalI” Gty gpralas Glig Jud "Linglpalipll” i€ WA E ale iy
sl (Ul Ll sy Lirm JaST i il iaia e no Ll " gl Judilly
WU yosl ) Guaigll Alll ag Tglia 52 alisay Gglie olslise G oS allall o Lagad
oy Lo HAT I aSall Y1y aan eyl £ 1Y Tose e Ganedly Wlell LI
A oy LRI pae” (glasay Lagad Ll Galll Gallull Gsla g

Mendel Gregor (Johan)

Pdiae g5

AAE/A/N b L gy «Lasaill VAYY/V/YY Gl

Blosll alal Byl Gl iy o Jof GL ciya gslossd uyad ols plle
ZZJ.C.;J|_|;$)A._| C'-"‘Ai (5.3][,

Lyl aall sty iatol @3 o Ua® 40 oy VALY ale ubad Y1l i

sle dsaadl (3 Juis baaayy o llly o lsaall psley calaa bl o LiasSly e Lyadl]
se oSl Ea VAW ale i odll ald) Uity GLASS 35 o1 I uyya il Laa s

322



‘;LEJ 4E;|SQAJ.AQ'_)LLI l.AJ;.\:l_\-ﬂ-”J._lJ-”\_.:\S.I l:.\:\.ﬁ:luux QLJ'H:.&%)” ﬁLﬂLalAl
Bl ygll Tase Jyan et ) GLIST ) gul Las roally Uiy ol Tass e (il
sy il sailly shill sasle e i3 o laall Uale aay Lass mad (gl
o lsiSasnll Daaly e laia ¥l aglall Jiag dely3lly @a¥ly e Liayudly

Loy ad € al ) cSLdl palall UL 5o — sl ane aé,y = olld e daa s il
Lale Y8 Ml jas aglis Layutiig pankss Ll Jungs 5 SIS 3l

Leslie, Sir John
o G
CNAYY /AT L s 1Bl AWV /Nl

Qs jatias 3y Lymabll paly all lasll Jreliall (s 035 VALY ale iy
N Glasl Lkl Caass Lo

VAV i Laaayy el jLasily Tk i Guyas Ba’ 5ti VA€ ale iy

oS VAY e 3 ol 23 VAL 0 ale Byl daala Lol Gl a5 5
Analal! Guils oludl,)l

Maxwell, James Clerk

PdagusSle Guasn

CANAVA/0/NY i e aiynalSs sy dduals YAYA /NN /Yl

kY ..\aJ.a‘aJL J.l::u.u._hhtﬁll"sl..t_)qul ol aalanls AST Gigyas PPN P g PR
Gyt el e lial] gl

323



o i i o) s ablaYl Sl la¥ ) Giay” iy 4 ale &an 4l
Lialill (Bl poal VAo ale gy wolialyll 8 Tale Tays e Joany @ V6
lpian Lewad P il 523 T e VAT iy GBS LK guals L bl
Asnslaline 4 <I1 e 4oy 23 4G

A Sl Lassks I (Tsho 89 il o o) Ol Tasske (o Glolainl cesis
2l Lualaall L, kally (KAl Lplaliyly da) oSS baas

CVAVY "l oS Jga's VAV 5, all Loki” edad Glalse

Milne, E.A. (Edward Arthur)

: ol S

V0. /A/YY L L sty «Dalash VAR/Y/NE L ly

Luall waaa IS alas o yyskay Cipmy ((Slay ¢S o ey (O] (b,
Aalall il Ll JauS (Bupall 3pall alay Glany) “edslaiII o

ligins 8 gl e a3l Liuall Hliyi e el Luassbll dialul Ulle ipas
Al alepons @, G35 G LSar guadll O o Gle] Uy o panill alaill ;e Thss
WS ¢ L] I ol 31 Tyl g pgnil] LA gl L) dangs VAYA
el agaill Ll

el ulsd e Ualal asing 0usSU bausy g isad o Uy g TS oall Lol e
ans B als o Laalall pae cpa olb 45556 oY o Ll Lain e salaiel Ga 53T
Onyealill e

"SI e Ly Aaha Bl Ll AAT il & el Kol ililye (e
CANVEA Bupall 3 all Jlas 6 Ll VAT 0

324



Monod, Jacques (Lucien)

igiga dla

CNAV/0 /TN ale (8 L sty cLaini VAN /Y/A ale i ouly

Sliaall L aliis 301 sl ol b b 5238 Jae ouniyd SlasSon
4,3l wSla Lymaniph g YL Jmn e laryOl (gsaall G230 Gua s L2

Gaeli e alis 3l RNA aalall layyuidl ggay b padtis agdidl ¢ 1,380 oIS
a Yl e b TSHL Bac il G50 8,08l o laplall Jons 31 (Sl Gaslall) DNA
5lall elyy OIS g3 a1 gay o (Tamslgll 33alal1 Balll) iyl

s yk3 Lgag b £yt NAVY (Ushao ¥ LEe e ,lue) By pually Linall” wlaS
Aall Saly sas ekl lilacy sLall ool oL WG

Olbers, (Heinrich) Wilhelm (Matthaus)

tJuds) alediy

L:A:iu «Pallas, Vesta Gusdy (¥l 00Su oSl Gliash oG (oUW Sy aiyad
.QL}J:\AM

oali simysS diie (o gslall edall Gauad Gl b Salie p38 VWA ale iy
g.;ﬁ_\:rn& 4-6":I_Ajﬁl|"J “é:\_,lr ‘_',._uc_.i:-g‘S\,Sc,c C.\a_:\.” U‘i |..\:||J [)lSJ 4‘..1:\.'?.‘5:_‘4_.&.\,
Casi oud b isiSly ple say LIS sle] o5 syl o)l iy Ceres yuiall paill
el Tanggie SIS Ga S alball o cas L] oL o Gaiiie pacaly
LSyl alya Gikie Jaks Dlus U5 (o cags il

Qs Gy Lo i€l ailginn gl aany coliidll e G yks Laal VAV ale iy
i o Y 5 Biela S’ ide dhadte JUA o LS VAYY ale g plsl widas
a0l DA Lyslate &luad o o 61 Y1 Lol 6 Gy Gacns W3 e

325



Lol 215 13U G AL lyi Ldiline aunl i Lo 580 aladl )3 s
aadll 038 uSas iagaill e auy oSl Saadl 13a Jinda e gudll ala Lo dallia U
S O Latil] el ST spang s B (O 8e US (8 egudll apay o 385 A
saae a1 il Baadl (KLY e say iy al el o 5Liels UL Ui o
Ngniilia oo widlly Lasliall sia HLaSi) Layall 5aaatag

Paley, William
tAl alily

C\A-0/0/Y0 Gl sy o Ialasl \VEY sy bl

Laadl e 3T Jlael iy S oadd’ Cigaalady ghalas] ( SLSulasT ud
Al gy S5 D 3 LG 31 £l L o plally AT

;..r.‘,.ae_n U.AJ) \VAo "E:Li)lAle I_;L.A.uL_A_a.u.” L_A.i_u.nli.” ’LS"L.“U“ (SJ"S'” dL.A.:? Oe
Lo 15 il e 5S5) WAL Lol J3¥a e 5,07y o auyualS b Gludlass
(5 Gl im gl Gad¥l

3l Coa 3K 3 AN LA b dlee] b s il Laa” OIS e Ll
Ol b Sl e Ll JUie po " assall cyp sl Lgaltl s I pa a3l (John Rays
ouols HLLES e Bk 3T gl SIS say il apng Gad Glejbius Laga

Pius XIl: Eugenio Maria, Giuuseppe Giouvanni Pacelli
e (A g LI
BALYY VARYAW N FRR VPRI N (I PR VAR VA /4 G BV
il piay LI LI iyl LT LS SIS Lilag, Il LU U1 st )1 1S

Sl Land Loadbeal s labyuy Alall e bl e 6T caliay copall aay Lo Ll
~aldBAls Jua Jae @il Bl pushally Guaill LESIG

326











































































G| 0 | i) |
" It LS9 (S ol 0 iy |

degono ellia
_ diall] aliw])] go
e cuamy yl cal gl Jol=
ul ea1S «eNolJ| ailia Jalpo JU2
Ul ca159 cd.ll d\ll A\A.i.u ceSub Jb
|agadg . g.mm r.&\]l alizy pauai egf ” _
©aas cSal| @lel| 099 joran jLiicls cdildi | Lo es\| :
@llol] j9a eN| Jaki| gumg dirols Gl Lo jis| jmai =
Imasunloeluuma:xchnpiamcmldl )
dahio ¢ o:uac-uq,s pe <Ailb &l." d:;l.u:.oll Bes
ellel] 13|95 crgaiuy ausle waally dola.
el JS yoseiu Lid gd o
d polio g Ly J.lls usslo
|a..l:»9.o, aaiio ¢f

2le carS cdpes y| csjlall yaos caliaal| ciligino cS\le dlale opbai N ¢
elilibul| SlLuul| |ad <\ lAnge| 9 Silegbgol| aae| e\l calgol|
ulgn.l dond B elacars ¢
m C?%T_J 9, s
i adllgmalugeigey
duilayll] 9 dalacl] ojlibill] yo LunyS azapm Eylal] y] 09
03d culoaiwl|)| dlayedpbim gd ¢

o an N[
L@;uq e it | [ 5
b o2J 2




