EREERPRE 5 WE
—%;’r‘%ﬁ[ﬂ'ﬂ@ﬁmﬁu’éﬁ—

FEEREDCH, B HE M R
HOBRL H BB R RN R R B T30
2F 12 (Quantum Mechanics) SEiHE R
%Q\Eh:‘l“ﬁffﬂqjﬁ‘i M BB Y

EMRREE I ZERR%EE, B
ESHRGESEE R KB F RN, 1€
A AT IER MR, B EE W (AN F E R
BAEK, —ERRREVHEBREIER

HYEE, FEASC, TR A &
E’JEE%SFET??UH’J BEIE0R, DIBERSKIE
H2%,

NEGHE, BERFHAREHER
B, BREGRTHERMEHRNZGT
BOHIER . B AR AR P IR 35 AR
IR R, T — LS EERE,
fLFIRRE, FIEE RN A, £ET HE
i, FEEE5E (Planck) ®8( n FER/N, 7
cgs WEALRFH, KF2 10727 BREL
MEEE RS, EFERHELE T RER
HHAH—E2FER. WeHR, BT HE
Bl B B TEOR A R T 22 AN R KR,

T, s, AEEE L, EfAEER
TR, ERRNFBEANSEET 2T,
MEEEN AT, BRSNS TETEM
FHHIEY. BEROBSIREET NET&
EA, i EERER— AR

FEEZMAEH T, ZFRHTHE (Einstein)
FIFAREZ2 (spacetime) —ESHIEER, HIh
AR E TR, ZHERE,
B, BEETMEFEASE MHERIK
JE (Special relativity effect) & IXAIE
(gravitational effect), % B RANE
EBRPREME RS, MEISENE
HE PR OB R R A E, TRAVE SRR R
B ith 22 HRUE,

W, BEREEFHERERHEHR,
MLABRME G EZENFANE: BT
FE. THEEm A E B TIRUE, VB REFE
R L BB T RE R HEwSE,
E—FHEENIVE, FIEMRL, S5
= MR ES R HR FA:
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Dirac Equation & Klein-Gordon Equa-
tion, RIZ7EREME /P, FdEE B sk
A FRREAER. AME ST
78, MIREDTANRMBERRER, VEE5ENR
AT LU B AR B 3t 2R HH 2

YDIREE#R (Physical approach):

BETNE — BREMYm—ER MR

(EFRUE) (FHEERAIE) (B SIRUE)
! step oxE |
STEP TWO

TR, BRI AR TR, SR —
{EBTEIBEAR, I R R AR R

BT8R (Geometric Approach):
BFNE — RERM —ERHYR

(BFXE) (B ZERUE) FEEERUE)
! step oxe |

T

STEP TWO

FrRlER—RAYR, KRR R
i, BARNAFEREREMALERREET
BIEK B RIS IE (ENRE), HE—F
BOHEEROE, R, BFTR] LIRS A%
MBI ERAN G ET IR ERML R
EATIAREE? DUT, JMLHAZR L
HEEMEHERMEEEAKE, BEHE
AR &M,

B, BEEME R, R, it
e TERME, AR R T E B2 I 2 il

HIEEZ2 (spacetime) HGEE NRUES |JERHE
wmEYERP. hE LHCRREN, &N
RUNEEE B I 22 B h 22 [ (curved-
space effect), E{EFRFHBIRM T HMESH
HIRRR B R, ERAFIRERIEMIR AR
RE BTG o
ERRETHEMZERERAHEK,
FIREY —LL VB B2 SR OGER, P RERSREE 28,
5/, BE—WRMEERISS, ARELE
FHENARX, RRHAERE (Heisenberg)
MHEF 12 (matrix mechanics) &=
BET#S (Schrodinger) HIEEIIE (wave
mechanics), RME_TILHE BEHSE
(Feynman) &#& 725 (Dirac) BIE&
M TEEEHE S (path integrals) FIHE R
KERHE T2, EEBERNEEER £ N
+HERLE, CHEYEERTE ERER.
AR EEI B REEETHSR, BE
HEMESHT. ERARBEHEM—ER 71
EREE TR T EH BE W RER B

b

(mlvtl)

a (xo7 to)

[kt PP R AR P B SE AT  a
T, ARG RS FREY — R L (Formula-

tion):

(GRI): #@E® (Geometric Compo-

nent):



Rz E N E G R
Field Equation) HE:

(Einstein’s

R 81G
595 =1 Ty (1)

Eigﬁi 9ij B Ricci Eﬁﬂz, Rz
ﬁﬁiG%éﬁﬁﬁﬁTg%

ot

th R
\@§%+,
CE-FE

(GRII): EBEE (Physical Component):
R AR 2R ES), HE G RER
(geodesic equation) HIE:

NLQ

=i

I

Il]l

ZDJP

Vg =0 (2)

IRBATE (1) BFHg (Trace) BYEE, A
=2 .
=Y Q

Frblti 2 2R R HAE B B B AR 220 2 BC
ATk 2R

BE¥HEE® (GRI) B (GRID) £
TR i (semi—Mach1an) R, HE
(GRI) AT T;; T GR(II)-(2) B3
T, WET.

HMARBREHNT 2 LR, K&T
HEHKE, EEEHHRENAZETIEDN
= MBI ERHH GR(D)-(2)
LU RMELE:
(GR-II") 3 ENYWIEEDS (Physical
Component with Quantum effect):

HEBEEE (massless) K, AEF
%, HEEE TR SRR

Vg =0 (4)

EERHHRTNETRE 11

EHEE®HLEE mo HWYWE, HEH
BFEF G ERX (quantum-geodesic
equation):

12

Hip VR Rl ZERBEERE (gradi-
ent)o

HESML—-EFFHMTERMEEE
T R A ERL IR A G e, LUK
RFRMABEE, IR [L-VRE—E
e’

EE R RE — R, B ZARF
BN BT BE.

EEEHM I (Curved spaces) HIEE
THAER:

8<1> h?

£ K(a,b) £RBHAER (6) HWEARME,
BAFTRI LARI R o0 2R AT B 5 0k B B, 3

K(a,b) AIZREAN T RIS SRR :
K(a,b) = /be%SQMDW (7)

HAHER—E o 5 b FBRE v ETF
TEfR

t1 mo

Sobrl = [ < 7/(5):7/(s) >

.

RO (®)
MH R hERNEERE—HHEEENEE
e wHETER Sly] EREE ST, BET
WmEENAM, AIE (Wul] #F, RMAREY
R A,

_|_
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OHE-SFHBER: EREMET, FIEER
FHREAR SR TR AEAEABRRERE
DERAH:

b i
F=myy"(t) <= K(a, b):/ enS0 DAy
(9)

RigE L2 FHERNTEE, RMAE
ALRE (7)) Kk (8), it (8) HW
Euler-Lagrange Equation, ifiF|FtH% 5%
#J Principle of Covariance T34 2]
N E TGRSR (6) T

HE REBEE7FHAES, HMAHEA
LE—S BB ERAH AR TS ERX
(relativistic wave equation):

0P 2 2
ine = " ey ye - S
37 2m0

WEEmR I AR (10)WER, KRR
g, BMEmEBErEE, 2FME [Wul],
TRERR A —RHE, ERMELARM
& (Geometric Approach) KRERME
ETHEREZMYR, U] ERMGEE
FANZERITEE GAER: E = moc’

® (10)
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