i O
Generald Raaraﬂwt”

2", =0, 0.2,% d ’I
. Z e /”,::(!,-I,-l,-f)

(A
ds® = j/_,, ) A"
//wf—) x,'/.::. %’/‘;ﬁ) : G’L(4') 3’0“'f "F
Generdl coord . 4. ,
Covariewt devivitives . ”'6
)\. & 5 A
V e i?,,«l/ + f’/.,.«
V)’,/v-— :D '/V_,r’\?’

Vl"
Vax

J vix) ;
I: e r/ev

A pA
agidiy
3, -

0 e, 8
oport ?'f'jf-«.})
OM:‘;-&)C{J eonnechor—



Genarafl W;.&ﬁ‘ as o faspe R&wf/ :
i e ¢ oo S

h esnn J!OM

R r);w : GLEF) c»nnep‘?an
{ 7:;" - A?/""'jw/- t ;';-«" A,

K/W/J . Jff(r"@,.,,-riwf-r’ifrf—w r’:,,l’;/,)

#/.%@r} Q;,,;{e,;,, h
W2 J 7 Ra% + Wt
R = /(NP.’, g = A;d'(j/../)

fer—
- : _.,L 5

Genencd Rlot I/;L; . GL@) _Joupe )‘ﬁwr/



Divac §guakion (1725)
(kY mm )z, hr
X’.XJ‘FJJ”:- 2-2/‘”/ ;) J;:,;doxfytyg

&waer JOT@W’& *V% j/}‘:—axﬁ-]—aﬁ’,x z/'"__..s/“

;-VG"

qbac)——r'\f'w = e F F A, ( /w----féf a’ﬂ)

| //ow 7‘6 ‘Fom»uiaf?« Divac zgu}rw ,uv curved %m?

K. WeyR, Z.Phys. 56,330 (/1929)

Proc. Net. Acad . Sci. 15 323 (1959
V. Feck, Z Phys. 81, 261 (1959).

D:ravc 5}» noY ")" r): 2- Vﬁ.ﬂa-u' ﬂofﬂd@wﬁ'ﬂ" (nv
4 Lerend b greep SO0 3)

{ Ja -FMSIMLL 4»«4( mwk/mbéamﬂ, Apg,u.ul
Jw Wm)&/mcn. g},mlc—won// 6:«.&-6

wutl. fu&u} o Locs Doc ol Cavkoniam frames

ﬁoaﬂ. Ca—i’l@! . g ffw S & X

e'af (%‘) » @':or l. z' } CM}HIM-— "rﬂdar}

N N aﬁW'gaf-
va’*?me/wey ee.a 5%y
e/v"fp




3 a



At cack- point p* ,
. ¢ ’ wa A‘RI o
f.gcao. Cav“utw 'Ffm e,:':,lﬂ-) ,T ff feﬂ-—

Y)— A )= F e&b‘;) " i)
,Qou9~ o{ou»y gﬂ-‘j& JFrce.L',._..

‘rb' ML y Aaﬂ.—z Cpllw.a»} Mva’(;va ’

4 DU A V| m"b/.w) is i ndveheced :
j/../‘*/(x) — ( bf'-?‘: @4"’/“()!) a';b) 4{/[;.) 4‘
Under Mofarlm}g WMM’

“]"(ﬁ) —s e'%&“waa’ﬂ{/w) ,

o connechi 'fu-o-'( af"/..,(u s nLM L
+rm‘bow s Such— & u\a-)( f-B,J'

o cab
o 3 EL ),
D/.,‘{’Ofr) ~> & ,9/,‘)(’(#) ,

ﬁuu[pg +o
- » - -r.£,(‘-} A"
Wp ) —2> @, 1) = e g @pitre gex)
. -a E(F) ~ 80O
-[ut)/.e ]& p
Whers ! ak
w/..(ﬁ) EF Tap @ pt®),
ab



$:'fﬁ—¢r ngJ'NM c wread 5?4&4-0— .

f\{’ (A ---co “)"” covayiand

e

> (Sl }y%.%j’zo g
X&ep}" . - - o "/I-v ;

-, i N '.JM
By Pls 2 ¥ PR
/\r “17e (/V T r ﬂb)nf S0(1.3) a~d GL-(£) .

J#45 hesmitiam Jamf /5

— = e -
“F Gt ire

- —

W"""L‘j‘ F[f@;’&%@r‘f’ﬁﬁr”&%’:‘f')

~ &b
Do = Ypumgo gy
D = Ot FO T




lik. vz fRL fﬁw'r)r PARPST . ’l{’(ﬁ) -~

[ ef),w L ) { ,...Lf.p.‘b.-f—{dl vayichles

It [ e 7
AM/ wve have_ Ha 4“}"";’2;”’"/

['3 xX) = L_‘g lﬁ)e,f%’
ww” fa‘_%wme}

r;m,tﬁ) 7
ﬂm:,..ﬂ.?—:
rxr""' ZLJ“(JV,JJ,,,/,-J/..},;)
pre G'M»Q K,LJ'HJ-".

G-uout-? 's ﬂ'fe



To Puuﬂj we need 4o covaria

Aovivakivas witl respect 4o [Zoc.chﬁmJJM
XM‘L m—plu....t: M —rov ﬁ-—XMN’—-

wtity A p
97/’ ’l/h ’er ‘”’1/* z‘“’{ ]
Sinilek,

:D)’;Eef= ;Laf}# = ;L:- v ™  ar 75:9"' e %:. |

To comsbruch [y s fnns ofy €500 et % 00,
U'S -F:'rs]' I'bvfar,re.-— I‘EL conlfin ’6 y Mﬁc'ﬁ ”

‘D?‘ 2/"“: 9»5/.( =0
or, %“':-‘V‘-Q&\J'Q/ A

je/y-—) P:—O./

:Dyerze‘;'w,u{'w“&/u'r/uve A

I
= \
0 r'/d-—e (&,,f@b,& )]

)
(Jd/w: &A; e‘”’r Vo -

by «

5'4;:




g/"f";)‘ = C?/vV,,\'rj")*gfv'{,?v,\;/-f = 0 X("%J
5#)\5/" z jv,\,/-" F?sy-éf,\—-l’;,.g,,(, =0 x(+Y2)
gv\/ﬁ'}“ = j,\/».v i r’?a\"jf/w n f';aj,\j =0 x(+ VZJ

S wm—

‘J'__ (j/\/')v +j)w’a/- -g["‘" >‘)
., ¢ $ ¢ 9
-é('r*"(trj?;)é’\s 'L‘L(f’,\./'f'.u)j/,f -"2!_’('-',\/." r/))jyf
= 0

"
f'f..,v ""zl.—(rjw' f'?-)w) gm\ggf: S?J
v = 157 (Ba0i Irnp T
ST e
'!'E_L C /uv & 'z_,L C?v,\ Z/ujjd,‘-{' fz‘: ci;vkjyfﬁd)
w A [F“';“-fz,g C/w"j 4orsien
ke Kook %;/w "‘f’;yw g (r’;“"rh"/’)ﬁh
A
= C/ov %,A
C)/M/ + Lerwsa
FLI"W" {1+ F(EptGlec,?)
G‘fis%éﬁﬂ




o e Cop 413 - P 1)
’t&);/-v"" Iﬂ;;"/v =

= (D%~ t 0% @y -0 w1’
= Pagie= P~ T 2 I’i,- t M T ) 2y
= (P i~ Pi) 1559
Kd'.,,,.z 1% - Kf;.,..f ’f/‘} - Cs;w"[‘,\;g

Vi

& a & b y < g & |
Ui Vi = Kp 1o =R T g =y

! Q G Q < c N Q c
Kb/'!/:w %;V-“Jbl'; +“)CY"‘)b/~ “J?.va

g e _% a ¢
Ky)ﬁ\/; r"/‘*n"rif,/b-r,wr?,f F)/.ra.., J

A b & 5
e R =2 JTR

f




TW. Kibble, JWP 2, 212 (1961)
DW. Sciama , "W.Dw@éopfmewf'iw GR. ., 192"

€=ele R%w
ho= ab () = I

sz’é};—jd%h P\ i Wja‘mo =

l
' :

Wj;rw"j‘é‘ h[£(¥ ;b/“%/“'_p/,*_?ﬁ/_ W) mF].

t;) J'waf}w;a&— uwfzvjuw.aﬂ— cooxd . Wm«.‘?nﬂ :
() ~ o S G{N’Jé

o

e.ﬁ'/.- vierheen
wazbr , d[pl'am}é MI‘V ) KJafw-Cach’Mw

as in%wiﬂ»g{_'. ﬂa,WMwM by tor

tssubbing fisld epushims.

frfich el Bl Yar, Aon. PA,;. 138, 231 (1982).



) 54, §4 : Divac “Z“"'i:”
¥ Thive DYt E(o g s Nhire)-hmt:

s(he) = hpet h &’
=[h o ftiite)] &, + b @,
-.-.(h 6 eb;.,/.-) e+ h ew‘“’/_,
= hf'),./, e + heﬂ"",/_,
=h (ot C)»/-)e,,’”f- he' m
= h (C"‘/"’ &+ %#;/_ f oo )
= b (c}'\,\/, e ¢ ca‘;,,/w e,,"")

[oaott, doe”] = 4i 0™ A g

(
3% (D.t £ c“,\/,)qb - = 6
.

| Do = P F T

Disae &Lu}iﬂv



/.

(Z) 58,,’“': i nstecn ‘%“"d””‘"

[ he Kf-z.he" "6/,,,,]

}AFG-
¢ = o

e ﬂ _?imcﬂ—b

g e e i

/vv' 2—5/& K /' f/; eavza'

\ 1;/,.-.%('}',5.,9/,4’-4!’3/-*/«4’)
Ruv # R

Moh : IS @ W J‘ﬂu«-}-orsfw-#o



/2.

(3) Sw“" %MM—F"’ ofanm}g cormeihip @™ o~

m{[h(e AR )J -‘-%v"(%:e-—e‘," *)
—wdw h (e ed -e, edﬁ)}
4-;“-4:(5 ot O 1) =o.
L4 fthierel-erer] , - } S’
VWor, v, = za‘/”’zwda’gl'l, (7,,,5=-1)

ecfv ‘S%/” = ASM;;,

S‘,{,g s ‘fﬂ'@‘?“d ;4761,3"4/ [

W"Ee,r)ffpvhm);

h (SMC- "‘SbC—ﬁ-- -Saa-b "Za-ur 'SJbJ 5 ’Zbﬁr *Swdl)

2= s e W ¢ E‘:\ea)yﬂ aﬁ”ﬂ,.,id’e :-h "IZ,..J
= zh @abe

+h[ (e.f%,’- e ‘e") ecp,
+(ebe '?e )e@/e\/

F.
bleTel-eve ) e, )]



’3.
N
e

Wabe = %(cm-cb“__-c“_b)

4
+?§: (‘Sﬂbc'sbm'—sca—b g 7“-5‘” 3 2“,-5... d)

vy, m
cane = (& e, -ee, ) 34/-,/

Sebe = - ’Z,,;,c‘,;f‘-a’;f"’f’ _J

o

73 d
l@wl»c-: ‘sa.bcr + ?'-:3@. ,Zafbcaln}lJSJ q!/

“ Co™ Ccuh)
af»m= ‘i'(cm Coce™ Ccab

b
Recalll : rﬂf'v d e&h("'a}'w‘”‘)&”"e/“')
2

% a b
Fv" = 9‘:\(6‘;..(*"‘)&!‘&/")

a. aa, c el
i b 7 o
e (2 /.,J

T }
%jxs’(gf '.,+35,,'/_,-j,.v,g) {/“_,
0hft'$+offbt




1 4.
K/ o j}/‘*é?"& ¢ ol
= j}ﬁéyy[rxjfv,v'r}y,/w "f’):?.rd;v + r:,, rd}/,J

Pos = [ =2 S, P {/i"}
[ 2 ZA A > A A ———
R=4"35 [(r’,/,--,'_-s g/..)-v -(Igw=%3 S"’)'/v i |

-
-

o A v p—
g + ‘?1%.' 3 2 SA/,.,# » ‘Sh/lw - -4-11‘@5,\/.,..5’*41‘&,’
R+ (~476)" (<) (F 504) (¥4, 1Y)

L(Fir%e 9y - «'Fji/..,.,x"”"‘%)
.'D/.,: a/,,—-f;;-w""/,, T,
= 3/«"-:}3' (‘Eﬁr ‘:‘zL-SM}v) =y = It Sy
5/'5 e ff" -.3"-5“"/,.5;1,

= (_3!-)(.. fv6) (-¢6) (Y7, B’“’ﬂ{/)(:f;?f;”/a."f’}



(5

+ SM h[£(Fi5"e D4 - T35 y)- m Y]
(R (+fcf)(~w+)(w;m)]

LG
+$A¢F[¢(~hf'e D /{/ ,.,,m A,Ie"'n}*)-— e g
16 (P @5 %) ]

-

(‘

W ----/ﬁi;g_ja‘k 15 A
(i G 54 F5 ) - Y]
- 3 ae 4[5 ARyANVELY) \




	扫描0030
	扫描0031
	扫描0032
	扫描0033
	扫描0034
	扫描0035
	扫描0036
	扫描0037
	扫描0038
	扫描0039
	扫描0040
	扫描0041
	扫描0042
	扫描0043
	扫描0044
	扫描0045
	扫描0046

