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oY, ST B AHDMALEDETHS.

itk Knowledge, Information

*Know « Inform: 515, Db o HbES, 5xd

3

M EIFROELEE

R h s NS
i) bR s
? HFDBER M5, bhrs
A (sender) BHoizE B (receiver)

M5 (D) EMLEDURAD)

5. apriori >t 5. aposteriori
Xzm3 XzmbE 3
AR XEBME — AR X% BIZHbHES
T BRXEHZ
\ BB X% AlLHbES
S AR XZD
Bz =5k )
Knowledge= f
%l] 6‘&'5 - a =‘rﬁ$ﬁ kr?gvv\xr?g ge statics o
X oS, 7 Information=dynamics of
—X knowing
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FRER D EA
AEkOMIHME. HRE. BB
kol SE. BRIE. BeRb

#£4. KBl FoR, 2L T
TBREOH A A, L8
MDA « RAEL LT - kK

Euclid's Elements

a—7Yy FD
[l

138,52 XxY
¥ x BEFOERET
FE L3004 D Bk

7 X A M ONEIRIH
TR R RS
HY. EFk, KN,

NUE, EA DR

T35 A page from the first of more than a thousand editions of
° Elchd's Elements (venice, 1482). Printing revolutionized
ass-produce

the st mathematics since it coul
accurate calculations and diagrams. 8

EFE, NP, AU
EBE C R 7R GERA
BeET X A b OfEE

MO & UTos 2
XU L BE OB & 1 B 8T

Definitions, Axioms, and Postulates

Euclid’s Definitions
A point is that which has no parts.
A line is that which has length without breadth.
The limits of a line are points.
A straight line is that which lies equally to the points on it.
A surface is that which has only length and breadth.
The limits of a surface are lines.
Euclid’s Axioms
Things which are equal to the same thing are also equal to one another.
If equals be added to equals, the wholes are equal.
If equals be subtracted from equals, the remainders are equal.
Things which coincide with one another are equal to one another.
The whole is greater than the part.
Euclid’s Postulates
A straight line can be drawn between any two points.
A finite line can be extended infinitely in both directions.
A circle can be drawn with any centre and any radius.
All right angles are equal to each other.
Given aline and a point not on the line, only one line can be drawn
through the point parallel to the line.
10

&
BERICDODVWTROMIZERLEELY,

R B0 A XD, FA
ZWPIRVRIEE S LTHEIETE 5D %

RPEED LRCRDEB, felnk)
DD LMTRDDP. £, el
DEOITHEDDLHBTEDDH,

REDRWHRTDL D —fMAJGIEA AL
TZ5D%

e &
RT3 K. TR 29 A ZHBR,
YA ZDRNVEENL HEDTLYA X EEhD
BN, A ZDEFNSFEEHLHEOBREZIT
L0z, [EEORNLOPHEREIFEC R
Wl ML LR LIZEELRW] otz
B L FRBIZHEN. B Z 1IN0 TH B,

5 2)XR [0,1] 2302 1ORIZHBMADE (=%
B) PHTETVSE LT, EHEOERZIMADE
HEERIZHEATVS, S HMATE, Bk
NIRETED, FIEOEATH Y., JHIFROEHET
HB. WREBIZOVWTHEET, 2 i, &x
1XYesTH B, 12
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B LR Fim MEDEHEICOLVTNEE
=s=hE3H 2=k :
,.l‘—;"\(point) [EF (atom) G |nn.§§i/u m..n&o)ﬁ:ji (TE@% V)ﬁ
# (line) WA (trajectory) kit TZVAY A || SRR
H RiE f—buo—2& RERE B L &
£ ik ERET B IZZ DD DH
OTHEILRS 2 XDONE
. . X
BAXDENRTHA G HENY -

. 77?37(7“)1“)7"@ H R G Fe L sk H
ADHZRFEREL., BUHRLRLIEER A i S|
BEIDEIERKSD Ligh's., MIEHF O e . T N

- YT BT IR % B
NETERT 3, ERHASERES, R v
& & M
/2D INSEIR < B/ OHIEDRR>

R AR BB, e )

R ERY BB TRETHS. <m%ggm.ﬁmﬁ> )

P RLRIEAARN DL B5E  HEBIRHED 72 < BT TH 5.

BN PELRIEHAEBLEL, EEHD B

ChiEFETHS. Thbi, ERITFELEL, TERLRIHATBODITRN, ERX, THFRLREII A ZEND

Hik. ThIFHTHS.
EWVS/SRORD—RMGEREISE T, WHFRASBMBEET 120/ Zhgz. HEENEIEATEAE (uncountable) HEFAETH B,
: XY ] N
o e RIGANTRCHS <REORR: i aE>
FELRIFHAITENDIFEL, f55E 2 EEER Y 72 < TEIMRETH B,
208, ZHLRIEHA%BLMEL. SRS B,

ChEFETHS, ThA, ERERYLZLHBITEGL,

EEATHES CORMORMEB S TERLRYZHBITEZLNETED LR
RTEBZ0H. [ZAROAAOMNILLB0ETHBINEEHNT ZAKONE O
180FE&LY/NENIET=ATBORADHILIS0ELYKREL IO ZEYIZHTEND

Si=. Z#Y ORERAH T B,

15

TERLRIIHATBODIFRN, ERX. THFRLRAEII A ZBND
k. ThEPETHS.
Zhwz, MHENIAABYE (finite) 2HIRETH B,

16

&

e EFEMEFEDEN

EIVDINSRIZAD G
il L4 (/0 D) LS
BESNOMEANE BESNOMEANR
EBEnBK EBDIE 5 E

EEZEAL2E S 5 RBRPM L. B L2 iE
WEIT S DYBEDMED) 2 5 BT ORE & & T
T, WEOBEVDBHBCRS.

FURRTFL RO L2

=DDFH

FEM commentary

il argument

il explanation

FRERVATATS, HPTEHFMIZHAT, PHIBER

AN

Meta-physica—Physica
H. Diels(ed.),1882-1909, Commentaria in Aristotelem Graeca,

Berlin: Reimer.

Sorabji, R., 2005, The Philosophy of the Commentators 200-600 AD.
A Sourcebook (Volume 1: Psychology; Volume 2: Physics; Volume

3: Logic and Metaphysics), London, Ithaca, NY: Duckworth,
Cornell University Press.
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EVEBLI-FRAOEYE R
FEZ RS
AXERDIGHR

TR SR I TR MR ITFES
M{TR%Z5%4 1 read between the lines

Gzt & &, THRMNT DI, TRL, 17
COZORVERETECBRTDZ DL R )

Simplicius (c. 490-c. 560 CE)
In his commentary on ~
Aristotle's Physics Simplicius '
quotes at length from
Eudemus's History of

Geometry which is now lost.

Simplicius wrote a
commentary on Euclid's
Elements which survives in
an Arabic translation.
Simplicius attempted the [ S R 24
proof of the parallel postulate.

Commentary on Aristotle's De
Caelo by Simplicius. This is al4th
century manuscript. 20

&

Ernst Bloch, Vorlesungen zur

Philosophie der Renaissance, Suhrkamp,

1972( Ty ROEZE] 200587kt
HASYOES: BREVSEY
THUIRRZSFBREVSEYDPIZ, BDO=
DOEXRREZZFELRD ., TOBHEHA
1=1(p.70)
TRvRIEALIF D612, COEHRDO/RES
D—DODBREAWNZT, HILAIF. BA
ELVSEVRIBETENMTLEDTHY,
HETRITNIE@E TELROEHERELE-,

21

&

Mathesis Universalis(& & £ )

Hypothetical universal science modeled on mathematics
envisaged by Descartes and Leibniz, a kind of a unified theory

about nature
22

=
Za1—bk2(1643-1727)DPrincipia
[BAEZOHFHRE]
(Principia Mathematica Philosophiae Naturalis)

PRINCIPIA| |

Newton's own copy of his Principia, with hand-written corrections for
the second edition
23
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B RITE RN HREDOHFIE
Platonism David Hilbert (1862-1943)
BT R " BT DRE
BRERE BIE. MBI
BEHEX&
A=) yRERE, THILED T A
fEMTE. R, MistE
NER EXR.EER ‘
RRERLTIEIBOREEROBR RERCHTEED AR
& &
SERMOEIE-EERA .
RO ER-EER =B . £8 A
R DOBFEDEER EEBR O A DRZFER
BRI AT RAMNEBERDODTDT—4
IEFEARSEER - 8RR B E LA
HMEIE RIFE. BRI J597
TA4R L BEEER
& o

REIDEE
EMORE: TROFEARH SRHE- His
D—FHE~

RER-BEORE: BR. EENMCER. H
RDEA

EMELSEZRLTEAONSER
EfESn-RBREALTHONLEHR

29

EMERR

FORER. HHVIMEREHT
E<HER. HOWEIMEREEQ

b ADIEERZZT
B DRBRESCGEY)

ftb A D ENGE - 1R ¥R ZE L (R15)
B O - FHEEC(URZ D)

* fth ADIEERZEHD. BA DREBRERELS
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e
kDA% (1) Darwin and Wallace

32

&
Darwiné&WallaceD & Z [E LU TL V=

Darwin began formulating his theory of
natural selection in the late 1830s, but he
went on working quietly on it for twenty
years. During those years he
corresponded briefly with Wallace, who
was exploring the wildlife of South
America and Asia. Wallace supplied
Darwin with birds for his studies and
decided to seek Darwin's help in
publishing his own ideas on evolution. He
sent Darwin his theory in 1858, which,
nearly replicated Darwin's own.

33

&

Delicate arrangement

Charles Lyell and Joseph Dalton Hooker
arranged for both Darwin's and Wallace's
theories to be presented to a meeting of the

Linnaean Societv in 1858, Darwin had been

working on a major book on evolution and
used that to develop On the Origins of Species,
which was published in 1859. Wallace, on the
other hand, continued his travels and focused
his study on the importance of biogeography.

111 aay Uolil

34

&

XERDE#H (2)Lambert A. J. Quetelet (1796-1874)

a Belgian astronomer,
mathematician, statistician
and sociologist. He
founded and directed the
Brussels Observatory and
was influential in
introducing statistical
methods to the social
sciences.

TN

- .-r//a,,u{.e :

35

James Clerk Maxwell (1831-1879)

James Clerk Maxwell had been
impressed by John Herschel’s
influential essay on Quetelet’s work
in the Edinburgh Review (1850).
During the1870s, Maxwell
introduced his gas theory using
analogies from social statistics. The
first point, a crucial one, was that
statistical regularities of vast
numbers of molecules were quite
sufficient to derive thermodynamic
laws relating the pressure, volume,
and temperature in gases.

kD FEBE. HE NFE
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Ludwig Eduard Boltzmann (1844 —1906)

an Austrian physicist famous
for his founding contributions
in the fields of statistical
mechanics and statistical
thermodynamics. He was one
of the most important
advocates for atomic theory at
a time when that scientific
model was still highly
controversial.

S=klogW (= toE—naX)

37

&
XERDE % (3) G. Mendel(1822-1884)

He gained posthumous MENDEL, G., 1866 Versuche

fame as the figurehead {J/gﬁr] Pgllggjzrggr-sl-%br\lldeern-

of the_ne¥v iy (?f ¢ Brinn 4: 3-47 (first English

genetics for his study of {ransiation in 1901, J. R.

the inheritance of Hortic. Soc. 26: 1-32;

certain traits in pea relprintedbindExperiments ind
Plant Hybridization. Harvar:

plants. Mendel showed )

that the inheritance of ~ UMversity Press, MA, 1967).

these traits follows _
particular laws. The =,

significance of
Mendel's work was not
recognized until 1900.

38

Ronald Aylmer Fisher (1890-1962)

an English statistician,
evolutionary biologist,
eugenicist and geneticist. He
was described by Anders
Hald as "a genius who
almost single-handedly
created the foundations for
modern statistical science,"
and Richard Dawkins
described him as "the
greatest of Darwin's

Mendel-Fisher Controversy
BRIZEDEVNT—48. BVBELT—4)

In 1936 R.A.Fisher asked the question,
"Has Mendel's Work Been Rediscovered?"
The query was intended to open for
discussion whether someone altered the
data in Gregor Mendel's classic 1866
research report on the garden pea, )
"Experiments in Plant-Hybridization." Fisher
concluded, that the statistical counts in
Mendel's paper were doctored in order to
create a better intuitive fit between
Mendelian expected values and observed
frequencies.

Fisher, R. A. (1936). ‘Has Mendel's work been rediscovered?,” Annals

successors". 3 of Science 1:115-137. o
... a = 1=%4 48 1/ = ...
XERDE 1&(4)§§1ﬁ=ﬂéﬁ Friedrich L. August Weismann (1834 —1914)
Jean-Baptiste Pierre A AR VITETEE S
Antoine de Monet, IRIBL. ZHIREAEYMDER
Chevalier de la Marck [TAEFEHE, DEVREFO

(1744-1829), known as
"Lamarck", was a French
naturalist.

WA Z D LD TR
RRIIIEES B, iz, D
N, RICEER  Bfien
%5, 22T, PRHAIBEA
RIckEbBE BRI,

<P

INFIZE->TEIERISHh
EERLE=, A —<H
LA RRIRILEE
[ZITEREFRELT=. I
IRIVIDEBRHKEDE
BIZRNTEEZTHY.
tURSIL-RO T ERKRR
ICRILEZTH S,
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Arthur Koestler, The Case of the Midwife Toad,
London: Hutchinson, 1971 ([H> /A TILD

Paul Kammerer (1880 — 1926)

Austrian biologist who
studied and advocated
the now abandoned
Lamarckian theory of
inheritance — the notion
that organisms may pass
to their offspring
characteristics they have
acquired in their lifetime.

|

IR BBFR, & RERXE, 2002. )

43

-'!I'rofim Denisovich Lysenko (1898 -1976)
HPLBUEDIER

He rejected Mendelian genetics in
favor of the hybridization theories of
Ivan V. Michurin. His unorthodox
experimental research in improved
crop yields earned the support of
Stalin. In 1940 he became director of
the Institute of Genetics within the
USSR's Academy of Sciences.
Scientific dissent from Lysenko's
theories of acquired inheritance was
outlawed in 1948, and for the next
several years opponents were purged
from held positions, and many
imprisoned. His work was officially
discredited in the Soviet Union in
1964.

44
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SRILOBEE???

E. J. Steele

Somatic Selection and Adaptive Evolution: On the Inheritance of
Acquired Characters

2d edition, 1981

If the thesis advanced in this book can be corroborated by
experiments currently being carried out in a number of
laboratories around the world, it will signify an intellectual
revolution and a landmark in the history of science. E. J.
Steele here suggests that on the basis of his own
immunological research, the theory originally put forward by
Lamarck 170 years ago and subsequently rejected—the
notion that organisms may transmit characters acquired in
their lifetimes to their offspring—may in fact be right. In the
new postscript to the second edition, Steele presents his
latest findings and replies to the enormous body of criticism
his research has engendered.

45

tEERMNIEE(Somato germ-line feedback)

In the 1970s the immunologist E. Steele and colleagues,

proposed a neo-Lamarckian mechanism to try to explain why

homologous DNA sequences from the VDJ gene regions of

parent mice were found in their germ cells and seemed to

persist in the offspring for a few generations. The mechanism

Involved the somatic selection and clonal amplification of
newly acquired antibody gene sequences that were

generated via somatic hyper-mutation in B-cells. The mRNA
products of these somatically novel genes were captured by

retroviruses endogenous to the B-cells and were then
transported through the blood stream where they could
breach the soma-germ barrier and retrofect (revers
transcribe) the newly acquired genes into the cells of the
germ line. An interesting attribute of this idea is that it

resembles Darwin's own theory of pangenesis, except in the

soma to germ line feedback theory, pangenes are replaced
with realistic retroviruses.

Lamarck's Signature: how retrogenes are changing Darwin's natural selection

paradigm. Edward J. Steele, Robyn A. Lindley, Robert V. Blanden. Perseus
Books, 1998

46

Xk E % (5) Sokal affair

"Transgressing the Boundaries: Towards a Transformative
Hermeneutics of Quantum Gravity", published in the Social Text
Spring/Summer 1996

Za—F—FRKEEDYV— IV W) 5 RO SR EL

T=34H{}:C. Science Warsd® RIS THIREZBEL 7=, GO &1
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Teo BREUILMERIZ A MRS T RAMEX L ORI HitE
LTz, Y= UIZOREED IR 3 &% T AN ZHL L
LD BENF D RE, EHLBOBRIZAE TS, vofe iz
FRL XLz, VY= IRES N B LRINHT E HORR AL
THDZLEMEiLinga Franca TARLE,

*EIME O ADBIEELLBL TH L. (FRDEE. AFDEE)
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¥R & FN 58

15 ¥R 22 5% : Shannon, Mathematical Theory

of Communication

Claude E. Shannon: A Mathematical Theory of Communication, Bell

System Technical Journal, Vol. 27, pp. 379-423, 623-656, 1948.

Claude E. Shannon and Warren Weaver: The Mathematical Theory

of Communication. The University of lllinois Press, Urbana, lllinois,

1949,
BHREEVSHEM: FROMEL
TMB1ETRsE510MEZ 5]

%04 (justified true belief) D BAR1IL: FDE

—SHHHDFERIE
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