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intérieur, YRR 3T R ILHN O 23K
(moi intérieur) Y HRAT, PFIE M
writing introspectively (LN R
I1F). Dbl “HLER R ZNAE
A BRI e E  (But com-
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ment of the Inner life of science)” ",

1) g B2 A SRS, alienation, ——2E & 1E
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Street, 1937)" w, RBNFIRINAZ
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FAE BRSSPk, TitRds
IR s ] Hp 0 432 FH A A A AL
HEMACTAE T . BRI
A BN, BINPEIE HiE
FIE BRI, R I/RIIE
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B, HRBRHFRERER D, SN
i 1L,

N AN TE SRS b B T (AL F
Maobius) B — A~ K i & 2 A%
. BARMARMZE, R 44K

YO39 - 44 (2015 4F) 8 1)



WL 180° SRk Rt e 2
— A TR A, FRODEELL S
i (Mobius band), &Lk 5, 715 Bz
WA Z X BEA TH—E
SRR, BREIROIE T AR5
bb 4t (& 2), BA 5 2L 5T ik
di i,

TE 8 WP SCB . W3 Sk
H, RN (RITZ0) AL FERR
EHBETFRERE— T A IA in-/(ex-

out-), (endo-, eso-)/(exo-, ecto),

(intra-, intro-, inter-)/extra, inner/
outer, implicit/explicit, internal/ex-
ternal, intraneous/extraneous, intrin-
sic /extrinsic, interior /exterior Z¢ 4
o BRMIHIA, IXEENINITEERT
AESIX, WMNEERA inner en-
ergy, internal energy Fllintrinsic ener-
gy X =Fpiii:, extrasolar planets 4,
5 J exoplanet (K PH & M7 2), i
outer differential [l exterior derivative
AR A RIRTARPE

JESCHIN AL, B i B ) in-/
out-ix — Xt , & W Al {C 4n inside /
outside [ FEA Sy R IME, (HFRAT]
*F within / without {9 #1 i 5k 7] g
P b, BT M H N without,
B WA MolRER, HES
S H A 2 with+out, %1 with-
out one’s reach Hl A ¥ K& [ 7
. B, %inter-, intro-, intra-4p
e, A N R, (BihE
i 2 7Y 2 51, Inter- %} v/ between,
intra- %} J/ within, [fj intro- % v in-
wardly, on the inside, # intermo-
lecular force x& P 4~ 4 - Z [AI A 1,
intramolecular force 4& 4> N SR AFAE
FYJ 775 1fi introduction A4S 242 BH H 1
P, EAFARELR, FLAR “make
an introduction” ZE{3: 3 H A1 3% ) 4
EIRST .

X T AERCF P B B AR R A
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2 M. C. Escher F5ELL B 4717 22 51| 2 W08 (Ants) 15 (Horse 2)

A&, A SCHEE: T ok B X LA

A
2 Inner vs. Outer

Inner/outer X — %} % & in/out
HIEL 3 % . Tnner [ 3 JH & farther
within; outer [ & H & farther with-
out, relatively far out, =LA
R F uttere 3x A~ Fr T I, Bp &
& Y utter, Utter 75 24 2 i 52 14 (1Y
S& outward ([f] b)), i H (1 18%) .
% Ot 2) A4 (R ) #B A& e b
A2 &, (EHf# inner/outer & i 1Y
THCEE, RTUAERF B 4% O 25 10
JRG AR, ] DL B Lb i g ok 11
fi#, T nfE system’ s inner mech-
anism and outer rules (Z 4 19 N 7E ML
LSS, R4 inner di-
ameter ([N 12)#01 outer diamer (4} 2)
SN A, JE & 40AE inner organ (PN
ff), inner circle (/)N [ 1) %6 FH i
L+, Inner/outer #f Fil >f a2 S Fe FH,
e B AT R 2B 2 N AR/ S AR 1 HiE
&, FEXHhESMESREHRLE
FTik—ENE,

3 Implicit vs. Explicit

Implicit F1 explicit [ fif 25 45 51l
A& N AP (in-/ex-), i8] F /& plicare, to
unfold, Explicit, B[] 4P 58 4 &
A, AU, HEAEBNER
B, B A explicate; 5 AR
X, implicitz2fa &Y, & FHHIAYE
B B iEEACA imply

YR L R — A e

72 7 explicit/implicit function, Ex-
plicit function, g%k, F5IEIMATEE
RTINS R FRA B A S
KATER B, AN y=a"-1; i implicit
function, [aef%, Me AR
RN R R — A R R
AL AL RPFRENR +y' =1,
KT BB R R BCER . ARETD
S RE sy . B A GRR R R L
P implicit function,

Implicit F1 explicit ¥ L4 &l 18] 7
A HE, LM %d, RGN
B h PG H R UE . hitk
HEg ) SR, TSGR R
AR S, ARPIAE I H A2 de-
pendent explicitly on a variable( g &
HEAAR ), ARE R A A P AT (R
— Bl tean, ARRERA
F %A explicit dependence on time({E.
SR,  APAReRsrEr, &
S IR N & JEe A 1 I A 6 Hamil-
ton—Jacobi 75 B, kA T 4FHE
Sz E R, X4 EAELE Noether
A FRAN B A R T AR S

4 Intensive & Extensive

Intensive F1 extensive ] 47
A2 18] A (1] 51) 9 Ji& (to stretch) ),
AR R R EENR D EIES T,
extensive quantity [l intensive quan-
tity 43 B 1R RO AE SRR P i, (L
Em AN T . JTIE
A, Bl—~ R RAV A B
X, B RGEAEW S B
(BBl partition, ¢ U 1“7 BT 6 AU C
5r), ZAERRAER T R G A
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X, X, Wh X=X +X,, ¥
wmAMS. KRRV, R4, R
BN, HUREE P BRI E M %
¥ AL extensive quantities, %I 57 A7
T, Fokp, Kk Do, [L¥EH
p. IIRFE ERIRESREE 7,
T 5 B
MIPERT, REMEAE Caliks s Pt H)
HAAEEAR BT 58 & ] R
i e, HOfH RAEREAR A 1
B mfREsr” (B0 AT RERE), A
VI A FEANREIA B B e A
M BAR BRI AIBUE S, AN fa]
FRZ A . DI SR B R A R AR
PRI, Dok e 2 A B N AE
A FMAGEANRERR] . MK, &
AR AR S AE,
ATV EERRER, HEll
0 p¢ T Pfaffian form dU=TdS -
pdV+odA+-- "AIWANEE Uit & T
RGLHHA T IE &) FNEAEE (A 5
i, P A RGO BRI
P 56 B e oy 122 FH 4) 2 1] 422 fil ) 4
WA 5 RR A A 5 i
JL {f[ (contact geometry), X & {%
PR T — AN TEWIAR A

A& intensive quantities,

5 Internal vs. External

Internal/external iX 20 %} o/ N &)

1 3] Sk B $i T 1% 1Y internus/exter-
nus, BRT/EN. (EAMIERSN, ™
e URIDA TN . MR, X4
WA Z A IRGFRIR B, dneLs gy
external field(externally applied field)/
internal field, %% Jj 4y internal force/
external force, FEfE¥7 44 internal-/
external freedom i, Z55E, 4Bl
PR AT H TR =, Kifi
J&internal observer (N EEE); -
4 A A] e A& 5 1 BY external observer
(UML), ABFERIRE 2 S IR A
AFMNEFRe L. —A0, 40
B TR BRI, IBLPE
HEhsE A external work (Yh5h)”, &
Gi LA SORRAH B S [ 45 B BT R
Ih %% FR A N BE I (internal virtual
work), ZMhFHAEEE: 4
A S D VEARNT AR B TR RIS
HFIEADIN, external virtual work (4
REDNET NI, WliRizah & N g
TR,

% 1 internal energy (PN g i il
#hz—) —id, internal HER “fE
N B9, Total internal reflec-
tion(4x e &), FH B “AFEmE A
MIRET”, i reflect back internally jX
s iZe “SANREH” I3
B MEMOEEEA T B D GER AT 5 H.
NS AR THA M AR, Sm ot
TR T, X HRR A2
(E3), &gtk Amrig,
A SRAE SRR O LA~ AN
FBCE —HotEAT I, eSO
T, X #FRA frustrated total internal
reflection, MR 4 SFHEREIES T4
K, XA mmFREEIINIE: 5
BT BRI #E2, UL

FhggEnt s, HAT R Mtk
(evanescent wave)fli &, BLLA, X
Hb 5 A AR BRI (1515 ) A iU St 8L
B, WEEERESE., HAERS
B AT 50

Internal/external & # F T~ 1% 1
A E M, T
FIX B dr, “SO(3) is used to de-
scribe and calculate external rota-
tions. SU(2) and SU(3) are used to de-
scribe and calculate internal rotations,
while SU(2) deals with systems with
two states, and SU(3) deals with sys-
tems with three states”, X H FriEHY
external rotation (4ME4EZh) b iZFEHY
S LB fAsh &, i internal rotation
(NP 2h) IZAR I A A JiE .

R NREIX S 2
PR N ABUNE R R, T INGRE,
Clausius {F @B 1Y N fiE(innere En-
ergie) BRI U, Thomson H1,%
Je TR R e(V, 1), Hrh VR

H, t&imE, Thomsonff Z iy

mechanical energy (HLI§FE)—fth-F
Z BT R G RIPREE 2S e 1 0T
CAJG fiff A AE 1 2 N BB Y ) 7 2800
(mechanical effect), Thomson )5 3£
N PR 2y intrinsic energy, 5 J5 K
Helmholtz H T internal energy }. —
Y, XE-FRE AR
AR, NRed—Fh DS, e
SRR FEE R dAdU=0, REGE
e A R v UL i external work(—
pdV), AT LA internal work(3 fn
NRE)

THIR B T B AT R
B & 1 d A dU=0 & LM £ (exte-
rior derivative)JE I ik Y, Exteri-

2) MAERXPERRF S RIZMRAZ EN VAN AR R EER TN TR BEANHANEE, —EHFE

3) J53Z 29 Nun nenne ich diejenige Grofe, die nur als Einheit apprehendiert wird, und in welcher die Vielheit nur durch Annéherung zur Nega-

tion=0 vorgestellt werden kann, die intensive Grosse,

WS IRREIX—H, EHE
4) X EIERFAR A D,

EHE

ABERBERE B AR AR T 2 RN IR BT I BB E AR ERITAK

5) RMEDRBENIDEIDZ 5. SHIEERIY R, EE—F—X, ADRAS, WRPRED . HFRSMEET Rk K

5., —EHLE
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or derivative LI d(fa)=df ra+
fada, RIS R doady=
—dy andx , 5 NA inner differen-
tial, H: M 24 d(eb)=(da)b +adb ,
241, 3845 inner and outer differ-
ential caleuli (NSMEARS?), BITE
SIS A R

) 42 H exterior derivative &
FNSY AR R B T, B S SR
XA ST Y. NEH
BdU=TdS-pdV 'k, BtdAdU=
AT AdS— dp ~dV=0, B (T, S)Fi(p,
V) SRR —AEAR &, R
VER BB SR TT, 1R% S
YA FrERI Maxwell 56 &, X4
TR, 25| Aenthal-
py(H, 1% ),Helmholtz free energy(F,
H/REEZZ A HRE ), Gibbs free ener-
gy (G, HMITEMAE), 2N
T, ATRE S5 IR 3R
HBRZ AR, AT 2 ECFF
ML, TERADFHIBEA R

D108 I R e o B 7 g
NEFINTEL. SN FHREIE T 4
TR =1H A4, B, C, ML hLksh
H—ri(& 4), Ri%CaIELLA, LB
T M, N, iBM, AN T 5K, %
LR LK 23 2R BE AB T 1D, WAL
C, D4y %i5h4y (divide externally) £l
N 43 (divide internally) £ B¢ 4B, H[I
AD/BD=AC/BC, s D CHyiRFnk
BefY(harmonic conjugate),

6 Intraneous vs. Extraneous

W R B, intraneous [ 35
JH A& being or growing within; extra-
neous Yy & J& % coming from out-
side; foreign, PrLA{EFHIX—*F A4
&Rl B B ORI . AR R AL
AR, B, 4 cultivation of tis-

sues in extraneous media ( & 3 #i: it

FYZH 2R EEFE), removal of an extra-
neous substance (F44il%), intrane-
ous noises (A" 75), intraneous/ex-
traneous species ([N A=/ 3k FhiE) 2
R E SR T, AR
PR K, TEAL AN, intrane-
ous/extraneous i #% F Sk 4l i ik 4> 5
PRI, MRPE R S Rl AR
¥ SR Tk —2 414> 24 intraneous so-
lution Fextraneous solution, Intrane-
ous [ LA Z UL, 4 I extrane-
ous Flintrinsic —o x| HE{dE FH

7 Interior vs. Exterior

Exterior, 41, {H & 551E on
the outside (A4 7% {F5PER), originating
outside; acting or coming from with-
out(JF H 4hEL, #THPED); interior
AIVEFH LA PR AR . fol4n, ZiEEE |
F B 1l TE E 40 I N A % i B 1
(pass ions between the cell exterior
and interior), X BRI AHHIZA
. 245K, exterior FABIHIR R “H1”
M it 2 8 . bk 4 exteriorized
thought, 4, I externalized thought( &
M), B alienation of thought
(EAHM 1L ), #/&45 computation-
al formalism of mathematics(F} 5271
HHRIEAZR ) — FRAIREL 7l g
RRABER R T, M58, B
B ECERIN M S TASAERE A H,
Tl 58 AT ATREIE R, INERA in-
ner product Fllinterior product, ¥MH
outer product F[1 exterior product
(wedge product, cross product), [1%
HHHIX 55
7.1 Inner product

FE 2 ST RSB TR T P

il (inner product), H1FY dot product
(A AR IL S A £, 335 scalar
product (F Aa L R oApri), &*t

6) B LTI R LA 25t (5 H exterior derivative 727K,

439 - 444 (2015 4F) 8 1Y)

A D B C

El4 LBt ABINSG 550y

FRBANITHR, MR ES AT
LEISADAIRY e AV e IR
AT UABE o4 R Y B AR R R
HIEL A B AT IR, BE TR
B2 fAFf ERERIRMAIRZ, 5—
ERBERFAR], ab=a-cH a0,
ARERHT b=c BIZ5 1R, BIANE IATH
FAE
F(inner product) n] UL ) 5]

SR BRI B, AR R BUE SUAETE S
[a, bk, PEESCH (1, 0)= [ u)
vinde s FE—PHb, RTUUE R E
BEE, (Y, X)=[TEXmd
HE, WS I AEH L (weight
fEm+ e, Xk
HONFRAIAR 2 N BURCE s 8, B
2 KA FR 4 Ak & % 3D 25 B FR 4y
B TR ER R B, AL
R HORIZAR 28 BRI R 2 4N
IS AN

TR F R, WRE PRI
W, RN AN R
[(Bedo , HIAK, BEHFEBIT
AR
7.2 Outer product

- inner product, R H
LR, (u, v)=u'v, HERE
— /bR, 5 inner product A% R Y
—/MIMESE outer product , Outer prod-

function),
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uct ST IR 5 % B A 5K B
U,

u®uv=|ul|v,v, |, &RE—I

mXn [ R, AHS A c=a ®b;

¢;=ab, , SkEMouter product ffAE 5k

=
=R,

7.3 Interior product

Interior product, &= 1L
7% N AR, (BB A A& inner
product, ‘B %} v interior derivative
(inner derivative, N{% %), Interior
derivative is a degree-1 antiderivation
on the exterior algebra of differential
forms on smooth manifold, X %)%
KA, ¥ K exterior algebra( #p £t
B, Jeirin B sy T, Interi-
or product & A — A5y T AUA] —
ANREY L 2RS4
PR 0 Bl p-D-EX Lo, X
TN AR 3 JLTFR T SCARA I
BE,  WAFEXAE ST R
exterior product,
7.4  Exterior product

55 & N FH (inner product) X} i/
) — A~ 4P F1 & exterior product, 4,
i wedge” product (K 2 {ff F 2 B%
F5), fEiE A duBeres Produkt, 7F
Grassmann (IR E HLBEFRA kom-
binatorisches Produkt (4H&FH), i%4h
IR A da v, daVIRAE u, VI

Aa><b

—

anb

a

B5 =#izsiadfisMH an b 5k axb

EW HREEAN, HEMIE, AH
HFEW, SRR, ua
A~ % &) wedge pro-
duct 2 bivector (JL{A] B S A2 57 B[]
[ 1), ‘B A 2-blade (M 4 F W
HORE, mRREERKE, Eitd
AR FAIZR7E), DABLSAE, un
U A0 FEIX =S AT S T
e, B wedge product {1185
& Z & AL % (exterior algebra),
TYRA SRR ZHAIR R, b
4, Mbivector i FEE RIS B,
BB RO RIR A R,
7.5 Cross product
TR ZOR YL, ALY 2
A —/> %5 5 Fl wedge product AH{E
1& WY cross product, aXxb, NiFEX
Fe, ILENL, axbWFHERENE
Fia, bEERE. [HAZMREL
B2 AT T R R R (BUSE N
[ L), Buim) ml R A - WA e
(E'5), #MH(wedge product) 7 7E T
PRI s SR —E T . 4
W L) EFNER, (F n-HEzs ) &
AL (n=1) 4> 2 B — /N [R]
n=1/MREFEER R, (HA2RIR
Ml EAEE LI R &R, HERA
—RaE, XMEESEET =40
LA AR R R
M —E LR, W RAFAET =425
R St 03 & S N E 1 Ut Tek 4]
FeARTH], [FAE, L4ERER X
A\ TCECR RS, ML Hurwitz
ER, REATERRECAA L, 2, 4,
82 JLFMETE, WX R B =4
F-bgezs it B g v,
FE=Hz2 A, ORFIIMRE
1t Hodge ¥k, AR E
' wedge product 4 /> bivector, H£F
=473 1A HH Y Hodge %A — 4 %
&, U AXB=%AAB), {EMH4E
22 (A Fr, PSR & 1Y wedge product

I
V==V Al ,

7) Wedge (U & RLESMA, XEGBTRITTFEAILIL, —2FE

. 546 -

S&/~ bivector, bivector [) Hodge %t
BB bivector, X IEAEPY 4N TC
PRE N . BAAIELE =250 R
S = YRS A L IR AR |

1843 4 Sir William Rowan Ham-
ilton 2 T 4 iR BLRL# 51 A T MU T
., U R RERAPRREIEES. HE
BT rma Y cElo, ulfilo, ul,
BT 18 Y T BB Y 3 R A
[~usv, uxv], WBENEERAIFRESS
AR T, KT AR
X3, Heaviside uftVUCH R H,
HRW bR R & SR, T
2o WS ThRERmR &R, A
ARt B B TSN ROk, AR
A=A Heaviside BTy iAE 2 v i =5
HRRAM 204N H BB T 44,
XAV LTk, (B
Wk T RAMePER E R . T X IEAIFR
WP i Gibbs 5IARY, ek 28 £ i
B R Mt LAMERE TR o

VEA—A> n- A 23 1] iy % 5
MAEXREETHE - D-4NRE
FAAN A R s (F 4 AP B 3 oK
F, ALK T . AR R ry
H3 L, ABLGX A XL R 52 oL
P L, XA E A AN R Y 4
w1 B, axbE XGEE BRI
Y18, ERAEARRVERTE, axbiy
D 1 N S O o N - < O o
i, ZEEMR, HHEA KRN
AFERE T, BNWIMRELW
REIREREIE? T4&, AMIAEHEA
IMEAE 5, 5 & T r &5 PR A
pseudovector (JER ),

TLEI R, — A B+
= W B, 8% R % X
F=quxB , ixH ) FFLEE vEbER
&, Wy BWITCTR anfal A vl DU &
&, RSB, UK H, YR
FA HL R 22 TV B 0 AN JdE i T %
ADEEIRY, B ™ A BT R
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WIS . A NG 4 TR 22 e
FHRRHBKBELIE “EXFR”
B, ARSI AR, FXAA
T R A P R B RN SE T
To UNBFRIFAER, X
EHIRG BILA A Dirac £ 1E &
7y °# I 4 K £ monopole jif v] LA H
HHAEEE, Dirac Al AHAR) s MR T
e AR, R pole,
‘Bt AT EAE mono- HY, PRWTLLH
Wi, XA LEZ i R Rt
™ % —EREH—AEF. £
EVE iy v sV

FLI AL B O S (19 % o i (corre-
sponding terms) 2 1, i X 3 £ &
4% 5 A9 AE 6 v T (non-corresponding
terms) 2, B AW & AH BAb 5E A
T EN, X — R R &
[0, u] #1 [0, v PYCE 2 A5
LR, [-uwv, uxo], FH,
— X R, H AR A —
AR ANER. EILAR
Kb, JUARBE R p=r-p+rap
AEFENAR. AR .

kTR, SR
REHALEMBNE, XHEL
THATEAZR], X2 S
SRR /B - S 1 DS (RS IBTER S
BRI, rxp, FRoDMAE)E,
Y ENER Z2E, EE, A
EAREH XRE S, XA AR
=Yz A A E S, ABPRIE A K
T . LR A E ST K
Li=xp,—px,, BETXPERIEL,
A YE BRG] T . fAshE AR
pseudovector, fAzhEAIFH HAE
L JIUE SUP NP7 Y
rep YRR Ay virial, Agnan{aEiiz, (4
OGS rep , WA

B, MBREX ANTEREE, PR
YRS S R E R rep A5

8 Intrinsic vs. Extrinsic

Intrinsic (intra, within + secus,
following), & NI, WNAERT,
ARF T SN RIS, DU AR
NELHY, By Bo@iEsngGR,. 5
e AH X}, extrinsic (exter, without +
secus, following ), &= JH& being,
coming, or acting from the outside;
extraneous, (X FEAEE AR, HME
I, Intrinsic I extrinsic [ ia] T A&
secus (following), X — & 1F & FH &
FLZFE RO

AATHFSE B 2R3 S, M4
AR A IS, WAEFITE T
{ERIZSIR], PR A 2 2% HEZ2 Fn Ak
Fr&#%E, X ELERE SR (extrinsic)
Wz, mFihERIEEY H ST
1 J5t (properties of intrinsic nature) ,
Gl 2 i AL S T Ik
AABFRES [ B extrinsic i, 1
I B ZRI N Za ki, BEAAIAIA
BN 23 (R Anfal 25 gl (LB R GIRORY
BEEERAI, KTAET ., JME
fh 2 (extrinsic curvature) & 3 T —/4~
AN 5 — A2 ) (— B2 WL A5
22 ) B LA E LD, 5TRIZIL
far P& H%fi(touch, tangent) FY[EI A Hh
HALRAE 1 N Za il 2 (intrinsic
curvature) Ml i 7 SCAE B2 2 {7 50 1)
—A R B, EEh =R, By
HR 28R, &Iz, m i
1827 4 11E BH o 40 ihy =3 mT py lfy TR A
IR R A2 T, T — AN
PER, S AN ZR S )L (intrin-
sic differential geometry)w] A& K £ %

8) —/MELEINEIHIE, Thomson 75| A thermodynamic(# /1% )— ik} Fil ) & thermo-dynam-
UM, X RIS ORI B ATHORES, AET I, BLLY electromagnetic 1 % 52 % %

electro—magnetic, (Z/DghZE el HH AN S)

AR T HE T —RHEVER. EEE

9) SEANEARE T2 BAAIE, B RAYAME A EiE 1A eigen(H CH)RIENF, —EFHE

439 - 444 (2015 4F) 8 1Y)

LRI NZERPATIR o

1F 4 B % rh £ intrinsic nature,
intrinsic property, intrinsic feature [
W75, Eb#n spin is intrinsic degree
of freedom( [ Jig & N 5% A H1 ), #i
TR 5 R B BE AR 4 intrinsic
parameter( N B2 HOM), H5E, i
BE XN RARS, A
i AR S pchr v 05 A AT L
B2 ATE, HARLF 1Y R &
XEFRBERIAR S, TG 2R AL 7O
Ptk Wi/ DREHE— rUST, 2
S & W4 intrinsic/extrinsic, X4~k
WU PR . Intrinsic semiconductor
(A4, i-semiconductor), #§
RABIAPE TR, Bk B #Y
KRGk s extrinsic semiconductor
EAEAEF4K), ToxE doped - Tk,
AR A SR T dkg. TR
AR, extrinsic 2254455 n-Frip-Al
H5fk, BLLA, Hfintrinsic/extrinsic
semiconductor % PR PR A S A F A
PRI At T A L,

Yy A4 —LE intrinsic difficul-
ties(N 2 IR XE), — A A AN AR
PN AE PR 555 g I8 [R] (] g, 7 A 6 1
B RAERERE A Minkows-
ki Zg ], e i) s T g o7 A [R]
(S, PN — i, IR E R
(e, y, z5 ict) BRWY), WfEET
JE, ZERLEIE, EEAF, m
BHiE RS H(EETFHied,
Vs z, DEEZSHED) . XTIz R
AR B A AR R T Ty
FRADBIEBEA G NI, S
SRS G2,
AP, intrinsic difficulties 34 £ 45 2%
BB 0TS K. Bk T OIS
K, —UIEMFALE—TC 75 KAHEL
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R I SR

T OAMREIBGFALEE L8, S E A&
B KRG 4/%AIBEF S5 H, than
PRELATTRNIRE B, S OB, FefiIlmnet
0 FIAFE? B8, b
HyRlE RS, AR A, #i void
FAXHF atom, o HUE—AN BT
SRS ? Xt intrinsic diffi-
culties £EAH 244 F e ] FLIE 25 4k pH
TR K R

9 Endo-, Eso- vs. Exo- Ecto-

B AT 48— R B A Y
“IN—4N" FiiZ% endo-/exo-, ecto-,
Endo-, 3k H 75l iE &vdov (endon),
MR, FENNFRE -, W8
$ 52 b F WL Rl AL 4% endomorph
(NIRZS G, NERR, NZE-
%), endomorphism of algebra'® (ft
9 B [ &), endothermic reaction
(W 34 )2 /), endothermic process (W
Pt ), S, XL T B
A N7 T, AanNsiEE(endoscope)
BEMIB2EE, HAMNLIERA
JEPR Rt A A 4 B, Eso-, K H
A 18 oo, EILA R TE B AW T
esoteric( FR T~ Bl N\ sl Y, 4 Bl
My, PRYLHY), esotropia( A&+ IL)5F
DEULA L

5 endo-3t 2y “HN TR
exo-, >k H A TE & , MM
2 F0HE exothermic process (it
F&), exoergic nuclear reaction (Jit fig
IR R )", UL K exogeneous ion-
ization (4P 8 1k), 4] W “As
with a negative corona, a positive co-
rona is initiated by an exogenous ioni-

sation event in a region of high poten-

tial gradient (4nf&] LR ABKE, 1EHL
T Ao ph e F AR DX S A AR
PEBLF SRR, 5 endo-Xf
R HJEB A ecto-, 41 ectomorph( iR
IR, 98 55{A%Y), endoplasm- ec-
toplasm (PN JiT Ji — &b 5 %), endo-
parasite—ectoparasite ({4 PN 24—
4ph25H2), endoderm-ectoderm( [N i
B—IMRE), %%,

Endo-/exo- Z i LA 5132 £ # Y
11 & A F 24 endophysics F1 exophys-
ics (UL . MEBATE FHFFx A
FE, BATLEAR A B 5 FI A
B4y, subject and object, {XiFF A
5&W(rHBEARTENS L&
), HRIRHI S e e8NSy
K EIR S % A (mind—body; spirit—
matter), &R B8 S — B HEY
JG tH 554 i A2 J5 £ et 42 (material ob-
ject) 54 A T B, SR T
ELFNHEI 52 7 [E A7 /R EPR 3K
HISCIE, BIE1 LA R R
7 Atensor-product factorization(ik &
I L), X fE—L52 58
HJE 5k T endophysics & exophysics
PASRE, P Rse T k5 in-
ternal vs. external M A&,

Endophysics, F 1@ EAYEEZE
“physics from within”, #ff 75 4 FE M
g2 an{A] 52 1l T W52 E LA 5 N Y
F95, 5UAXHY & exophysics, il
BMgER LR “IMER” Mg —A~
RO TF il 2= 5 AR A
AT B Rean LA IR & TEMF 5T
R &R ZHN), X BT M B R AR
A, EEPTE, KW SCESE
Maitie, BrCAFRH A 2 3% )
WEBFSNRIER, [F WM

[X 4 FHBL B, 4 P 22 1) endo-/exo-
PGy ik, BIAE A 2 OB ST A 758
Sy AR ISR 4, DAFRAVERL, X
AT A IR 7 5 IFAIER S
{EBRE L& — RS
AWMU — P e SMES S
— AR O AT — U R AE
6 R B BR AT IR A exophysics, J&
— T ARG 2R B B AP T S
B iHF self-referential (H %2 IR)1E
5%, By E R R AR T
Endophysics , to emphasize a view-
point from within, f£ exophysics i,
SRR A T LRI AE 4R, 1 £ endo-
physics H1,  SELEALT-WLEE FRIMEE
L SO0 T T N o8 CT D=3 DR VNS
HBEAR A T{ESt I ERMEE AR
KHAE . XAE, TAERL P HER
F M, N A B CE T AneT T
SERUE AT X o RIS, BRI
T IR IR AL e IR
R, SR, wSARE, FriEm
SEHTNK M Z B B 5 2 AN E
R e WL 52 25 Rk A T 2 % O 4R %
4, Endophysics {0 i {LL P /£ 4 3
FHRIBESIRIRKAINE, HeE—
A~ internal W22 BE A Bk HH AP 5k
355 external W 5234 Firik B A [RIAEHY
B, X AT [AE, An exter-
nal observer is a superobserver (%P 7E
TR E EBUEE), wnlE
P TR B 2 ST AR

10 RRZE
NZFURERS NS, e T

FAAEAE NSO AR Rl IR 5 Pt
HIRIRE, BRIUbr=E NSNSy Bl EH

10) A~<=F1 automorphism [ i% 272 F]? In mathematics, an endomorphism is a morphism (or homomorphism) from a

mathematical object to itself. For example, an endomorphism of a vector space V is a linear map f: V — V, and an endo-

morphism of a group G is a group homomorphism f: G — G. K=&, REIIF T .

EEE

11) B A¥s exoergic BIE ARy, (BB N REIEE R BRI N £, TRIRE s B A R

TR EHE
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FISRI . X THEERIRTR, 1 THE
BNXEINEMRENIEAFT T, %
A, R TR R
y=Ap , FAF AGALEM, AR
B, XGRS, BT in-
trinsic properties, fHAE, FATAZEN
INIR IR R BT A0 — LR
SR E W FRIE(NAERD) 2 B
5 A AR FRAT A R ASAE R
B, RIAEFEN (SMER),
R LR R AR A SRS M AR L 2
it R GeRY internal X Frbk, HEER
H JiE iX #£ /Y intrinsic degree of free-
dom, Sk T RIS MmN AR,
SR RGN I Z 57 FEA S
SRIENAMNIRRLE, — > RGHINLE
PEIRKRZ)ERAIMERI, ZAT
LRI NN VR E AR NS
Ak TUE, WNIREERE L, X
TE AT ANEREAE AR, (Bt 5 2
A — A PR AR BE 50 A mT
HITAT LAt BE o0 A e e R E R ——
XA MRS S 8T E
SrMTRIEEAE . 5 AN AN EAHED
VERY SR (51 i PR 2, AR IR AT
J - HEF 3R R R 2D 2 )
#& totally consistent and coherent,
fERYEM T, NINER 4, b
4 Mobius X FERISEA . I (EAT L8
W, B T, M REE
RIRIRT S A —, IR 1. $hohs
ESEHININRLEEE oK%, #h
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