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It is not the job of philosophers or anyone else to dictate meanings of words different

from the meanings in general use”.

——Steven Weinberg
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Preserve fil conserve #5 BRRR HERA- 4D 2, {EBrf

I 15&Fl symmetry, invariance fHICERRY, MWE T —A—WAARPIE&E R, A
6] )4 e Y <P T A 2 R AN [E] A B

1 5lF

WS A LA 1T A
serve /1 ii], #n observe, reserve,

preserve, conserve, deserve, sub-
serve, 5%, ik, servesk H A
ANERPE T EIRT . 7E deserve, sub-
serve HY, serve fHL T 15 1Al T 4 ser-
vire (to serve), subserve FEdE. Rk
T (HFR)RE R, deserve (to serve
diligently) & I 3 (2 )5, #EIDAYE
. 1M observe, reserve,
conserve [1Hi T iE 7 | /& servare
(to keep or hold), L) observe A4,
observe=ob (to, toward, before, in
B observe 5 W)
28 R EFE N CER R E
B PR — > " ARG
F- Bt A to observe the reality (3 {E .
fEHRSRAE), & P S T B IR &
A FROULINE Zh BB T R B T SRR
YRR WF IR Tt . 7 SCHY observe
(on, upon)ib A M &it. PEIEHYE

preserve,

front of)+servare,

B — BN SRR SR A TREA R
SEEX M.
AL B 1 conserve Fll preserve iX
PR BN E - 22 2 i Y G i
&, BAIBER S UL(3h) A TR TE
25 TR A BLE R IE B 1A STk
rh, Conserve Fl preserve 1Y 2 & i
1T servare g, ERAFICHE
{15t & 5 KB preservare, conservare
observe beforehand, B[l 25 4% i M ,
Bt an PR et A8 i, = ok 9 R A2
e J5 KRR A AL, X an-

gle-preserving transformation ({f f4%

Preserve, to protect, to

#) T, Conserve=con(with)+servare,
to keep from being damaged, lost,
or wasted; save; to make (fruit) in-
to preserves, HIfRAF. k. &
& B . Preserve Fll conserve 1 F
PP B X 4y, L to con-
serve national heritage ({47 [E & it
F=), to preserve natural resource({g
P HSR%E), environmental conser-

vancy(3 3R 37), food preservation

1) THER, BEOT AN, EEEEZERTIAEDA BT H B F AR X (Steven Weinberg,
Can science explain everything? Anything? The best American science writing, 2002), ——%&7F

. 478 -

(BYRAF. MEHD. X7, reserve
B AR $21L, 40 a reserve of
food( X ¥y ik %), wildlife reserve(Bf
A s R X))

#y P % ¢ 1 preservation, con-
servation, X Fl /£ 25 fb. i 3 A
A, HEML AR, Kk,
R & preservation, conservation jt i
FLAE N transformation (2% 1), map-
ping (BL5t), symmetry(RHFR{E), in-

variance (ANA5 M) SEHIE 2,
2 Preservation

S bR BN R A E T IR AR
fie, A AEHAELnS. 5
3K 48 AP A& angle-preserving trans-
formation, B[l {4 5% &K g A 1Y
Wbt AR LM it —AEF R
S R BOR U e 1 B s
VESEELRE MARLA, 28 4 )5 %
T I FA WAl 3 T RE A e ] P
HIPR FAZEH T LML (conformal
map), RIREERCR A4, fR¥FRAMA
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TS /NETEHITER AL, — A7
i A DR A 78 46 mT A2 46 6 Jaco-
bian {7 HI AP, A0k 4 mi_LHY Ja-
cobian {7 51| A AR AE — A Frf o L 5%
AR, NIRRT, JEEAE
R AR C' LY, — Bt
A5V B TR A eI R ¢ T A P
Y AR —A 7 R RO A Al H
SRS T, MRS, 2
FIt DA S SG 1 7 T/ IR A v 2
598 T T AL it 22 52 25 ™ #e 1Y
PR

e T B St o A B A AR A A
EAAT— A~ B 4 (R 0 7 SCHY B B (n
Y, 51 h%%), SmdtEmst
A2 4G I e B S (e O BTk e
Yo — A8 SCLE - b A T A eR
B, BN HE AR V=0 1)
B, i AT E R T 5
AN, R DR N
o 78 BR BCBORH B WL+
R TAED A FER LIS FNAT R
AT 51 RS 2 L B O R A g
%, WG ILTEWST T AR
EDie, RERERGARN A
SR AR T AR, XLk
IR R E R P A (& 215 A
% h.

5% 2% ffte W] preserve HJ FEAE
R Z . T2 IR A,
A FIPF R S R R R, &
FPRIABE R, A, XA
#& length-preserving transformation,
T 2 B SCRE M Ve 0 B K 18 2278
e, AR TE, y, z; )=
R BN, BREEBEETS
ds’= Adf’ -dx’-dy* - dz* AN 25 . BE
PRRRER), BEE I AR %

_ tgh +tgh, "

rh IR SR AN 2 B eIk . )T
SCHPAS TR IR VB S i b2 . ORA 25 il
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)2 JERR AR A 28 4, A R 100 3 2%
(geodesic-preserving) [14 (145 1% 15 5 %t
PRk, affine symmetry), £ BEHL K
& (metric-preserving) [ (7 & Killing

symmetry), {f i 2 (curvature-pre-

serving)fy, {HE - 2) 7k & (ener-
gy-momentum tensor preserving) 19 ,
HE, RN ZEHER LIPS R 22
HIXARYE s itk , TR
REESORT DA SR 72 SO Rt

TRz AR U, A BE B
MBI, — A EEHLAY 22 [ (met-
ric space), A& A] fEHHE SCER B
2200, 4 E 25 A X H— /> metric,
Bl7E SRR B ek d, 2 Mfa
HIBREL f © d fRARRZE A X By —A>
metric, NI 25 #i & metric-preserving
function, Isometry(ZE R M) 2 dis-
tance-preserving [ . L5 [ B 5
PR X, Y, R
Hdx, dv, BB f2 X—Y AR
AT A HERE T XA A
A d(fa), fb)=d(a, b), NI
ML, WL RS, PR
F Zh#h 2 WL AR = E] RHI 2R
SRR ML, A BRIN 22 Y metric-pre-
serving transformation 1, & 4 & H &
A FRE,  Eeangtxd 2 T,
FERT—/M, i — R BRI
B, ME—E LR FFAR P RE - 5)
mok A,

1) _I[a] metric-preserving trans-
formation fR #3% T #Y A& measure-pre-
serving transformation ({ ] B 25 #).,
02 e B A VR Ik b BV v ) o B
W, A mES X Lo-
P BRI BE 23 R], A W 0 B
wX)=1, W)=0 , 3t XPriEy
A A A 15000 B AN A, gk R
JE AR A, R ARG T,
BE Ay s fr |/ B A — e iy R
do2n , B 4 % 3 ik A measure-pre-

B 1 William Rowan Hamilton (1805—
1865)

serving transformation,

T & b R 1 S B RE AE 1 (fea-
ture-preserving) ek, B 22
Ty E N AR b Ay W, ek
Wit J5 #e ¢=0H/dp , p=-OHIop 1
R, K& form-preserving trans-
formation, 1E M| J5 Fe & 22 8 D il
MR, & hHMmESit
AR, ROt T an (i A B4y B
FHYIYE . IE T AR RTAR B IE
AR L Z AL, — B E R T
% ARFE5r W, i % William Row-
an Hamilton ([&] 1) /~ A\ Y 4k 22 7™
HAR, R THREY . BUorr i
SN S, Hamilton 5] 4 5 2%
PRl 40 S AR B R AR

3 Conservation

{E ¥ B %, <F 16 & (con-
served quantity) F/1 <7 {5 ff (conserva-
tion law) ¥} {5 & H I MG, w#h—
ANTRERIN S, S LARISH A
& <F {8 [ (conserved), & T AR LE<F
&, EEE, SEERERAL
B Z TR, IR 5 — ik
RZE CEASH A, WS
M7, sPEAH RIAESN T
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R I SR

R, An(T iR 23 A) H) i A Y
SPIEAR A 5 R Op/ot+V- (pu)=0
PRI, RIS EAL R I E
ST R, AR RS E &
P-4 77 F2 (balance equation), 75
JRE B 1Y 77 A (creation) 5 {1 K (de-
struction), JH < B AL 21k & AT
R, —HHgREES, B—TH
b,

—LESp AR IR S Le
A RMRISEIE, A=A T (BR)
TERM &, HUmEhEFE, X
P ZIEl, AR IER A 5 gL ot
2, B ADhEFE A 25 5
fi# 1. Kelper 5 " LR ARIZEA
OHER TR & sriE, HA]
INHBX — MR 2, 5 i8R
FEA B~ 16 B AR HR 0% 2% fF T Y A7
TH, SWMHEHEYHEAR, Rk
AapiE, AP B = A S py
Jit, mAERGRIEIRY, EEAE L
Ak, PRERAE LT
SFEA R .

FEE @ E A IR =F H) (con-
servative force) UMt 2. # STy
e MR TR, 808 HIIA
B A%, e, BTl
“OREFRYT R — AR,
A — 2 FR 43 IR R 1 BRI FR 40 1
g, MESEH F L WTLE L—A

B2 ks a4 ik sl e o)
BRERV AR A RAR EM

PRI O, F=-Vo, T8k, %
BAREINEL 12 BRI 2 T,
§F-dr=0, F=-V&, VxdF =0,
X RSB . R A
Moy FBHIBR, BE B D iR
dadd=0,

SRER B AR R R
EE PR A CON (1 o o BULR 7
WA B MR, BIARER, B
5y $dOIT=0 (X F WIS 258 0
ARGt —Fp A, g E
g ) SR A ). i B
$3d0IT=5B)-S(A) , HMIREAF
IRE BB, Mokt 5%
R RTC% . HILEIA R 2
W, SEIRERHMERE, S, Bt
I, B TS, TR
AR T A P, I fe
IR RS LB, S T sy
& A 19 F 75 £ (cardinal equation),
dU=TdS-pdV , $§ET7R4E 5%
MU, JER Moy %
ik, MEFHEAU=TAAS+ Y, AdX,,
SIS BB AR X
T. Pl A Carathéodory
FR M AR, A T T
Y, AdX, HJLI, TAdS+Y, ~dX, B
ATLABEFE R A Y

LT BHplEE R, R
BeR p S S ook, hT%
25 [ e 9 15 0 B 2 - 5 2 [
S, AW Ak, AILAGHH v+
mgh=const. [ &5it, XAl RE& &
WEIHURR =PI G H XA AR
BT BIIRZ S, AR Z 3
(s e TR (8, ToREdE &%
P T Y i S O WU R < 1 7

2) RIS R TEI R T B, I RE R B RGIRE RS LA TEES, ERE
e PERERNDRE. Fit, THdEEAFAENDRE, ®E EE O, FEnEAIER
EIBEREARRAERE, FRERTRINEEL, RSO RFEEY, —EEE

3) AJEEIEBTRRIRE R oA E S T RIRE R,
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WAL, —E#E

AR A B ReFNE ) ARE 2 AR A
HACAL R HFNAAS . XA iE Y
A, mTHd B E AT
P RAE(E, R B AT e
B AN I(E2), Stk
AT, FriE ) R RE R E A,
dU=TdS-pdV , EAFATL L
LT, DhiRALRE, HE5R
A& B Re AN ) Here 2 1A i A0 Fh
T Cha” Byt , $h—IhZ Y
o B R, AN S5ilmEA xR
[ % i e R I k2 1R T,
ramha i, Kol AR DFE
TUEARIRIREIP R, ok B
i 7, Attt D FE R
CEMR AR, HRR I R
SE ALY B M — L, R STA
e [ 3T AT B 55 & $dOIT=0
kY, HMLIZEFEE, 0
&R TIGL ARG AR SR XA
TSN B, S A R S
FIBEE™, B “HEar DAg =, A
ARTLAAH K

WU RE <F B E HE AR ) 7 I RE
EAPEHERA R — B, RS
TESE WA 5 1R AE & = A B
“BERBEASHE, WA SHH
K7, WIHLAFSFIEER A HprRE
AEWE, WASWIHK, "
&, fEe +te -2y TR R A,
BEORHL AT RSP E, H o AT L 2
HK T HI——— A F IE U6
AT AT AOE A —FE

SPEE S EARNNE, 5%
BB L AWE A . N E/IME
FH & JRE R 2 ok, K
doL _oL_

drog ~ oq

XA

Euler—Lagrange J5 £
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AL T 0B 1y T 40 B S
B HHIAH R AR ST
SCAERR, MRS BB ah
Ko VEEUR SR T OE N AR T S
M BRIEAT S M, TR AR £
FOE DR 3 NE B R {01 RS = S G |
B SFEAEN )&, SFHReFEE
F— AR5 32 F ] Hamilton—
Jacobi 75 2 oS/ot+H=0 ", 14 [E &
FOER TR RIRCIE T X E 0 N%
CHER MBI R 7 ), dh
1918 4R 1y ARG S T <P E A ]
B B T R 2 R 2 1k o
W, ZBo&E—NN%ER, HAEMNZE
W tot'=t+5t 5 gq'=q+dq T
TEREEAER, RIEANIX
FERYAS #, 8 — R MR PE 3) B Ak
MRS St=2eT,; 0q=%e,0,, Bl
Jo g5 /i 5 A i TC R B R 2 4H
A WA s — o ARy s e &

oL ., _rl\r_2L. 2 3 2
(aq q LJT, 2 0, . # xR

A2 187 B R 23 [ () T 2F 5% 6 FR
O, =1(T, = 1) ~p a5 A2 2 & (VG %
i g 5 A e B A e AR
rer'=r+80nxr, BQ,=nxr, M

< i B (gfg-q-L]r,‘-@L-Q,;

o4
~p,-(nxr)==n-(rxp,) , H1%En-h
i
%75 30k
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R TAERE A P fa a3 T
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4 Preserve and conserve

FRATZ Ve R HEAFRAE 2 4
BRI ORSF D, BRIR<F e &< 5
2, PR S UL A KRBT
A& . (H, fESESCHr Y pre-
server f[I conserve, BE1EERFISC
1 (1Y) preservare Fl conservare, 7] B
B RRE, efEETLHEM .
i £F {515, preserve il conserve
il—/~i7] erhalten Z5£37 |, Erhal-
tung der Kultur (32 b R 37) R 7 23
) culture preservation #; % culture
conservancy, Winkel erhalten bleiben
(FAPRFFANEZ) R B SCHY angle is pre-
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4) BEEis R H I RSk, —EEHE
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the historical development of physics, Rl “3¢ T 4L & > ~FlE 80 & A ~FE Ry & B S H S 4 B 20—

W —EHE
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rischen Entwicklung der Physik” *
fr, Erhaltung %} v 3% 3 ) conserva-
tion”, ff fA 45 #i, angle-preserving
transformation % & 2% {ii Bk & winkel-
treue Abbildung, X Winkel (ff &)+
treu (35 TR ULARAE 2
PRFFIERY AR 4, <F {0 F e
A, AR REFRIE A G, #E
RAEAD T A, HEME—
AR AR o 0 R TR A < A
XEFRPEA B i N BPERIAFAE s hi
W EAH RS o R S Sr
R R R — A2l L, Symme-
try Flinvariance L] Pt & m{E FHIT
Time invariance (I} 8] ASZE{:) 61 fig
= 5FE; translation symmetry (%
Xt FRPE) Xt ) SFfE, Lorentz in-
variance (7 {824 A8 M) e I 45k
SFEAA CPT (556 THLMT . FHRF
IR S iH), gauge invariance (KLVE
AVASE) X R SFIE, AHEL TR E
B, AR B A .
TR 1918 4R S T2 [ H 5t A2 Invari-
ante Variationsprobleme (A~45 2% 45 1]
)Y, AR, —LEEg AT
{8 T Mgk P invariance,  Eb4n

invariance under charge conjugation

F invariance under time reversal
P BT B LA S e AN AR BRI [A]
S ANAS AL VR G — SE iR i
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