Lectiwe 10 Mot 'n a Schuworschilal
Baébgmn.ol

9= —folz jvo_L_Nfd'x"

oz oz

1= (1-2GuM )(%ﬁ)’ﬁ(,_ 2GyM )"(% )

C_"y' CLY
- rl@.i 1 - T v 2 d ¢
ag) " shoGE)

0 d“u GNM - u + BGNMlAz

-—
- ———

- b
0‘-?" ‘Lt ct u—/‘ﬂ

. 1'8‘1& J.'Clzo QF,M dx” _ 0

—— g

X o
L
‘-:) b Au — QGNMM.Z
dor = T u -+
$ cr

-

* Cmserviation - Vl{’ = 4

_ZGNM . = 4
(‘ )=

cty

e

"
g = Fa(ReR) 2 4P/ ioyews = 43

. N 2.' "
l)eml(rvg ch{ I«W _.-F’.:; = I~78
7‘52-.3&9\!\ i Y’o’.:.fxw m



Actin &MCS‘\\/Q/MS.CLLSS Pawh‘cw

Previowdy , we we Q= -"\f/\/-gr,('x) dxtdx” F ""‘f"‘z’

It can be witen Q= _n\foh, %1_2;=_. fh 3/.V°Lo"2§f'°£’_‘f
T oz

Bt ]Q~ mags locs Pow«'cleg, o‘tzo, we can it yge this,

Comsiolen QxM 1= —lASol)s o (-QI.V(X)M@V) . m

dAx ol 2 o

X dX o L —
Al x”.
o= m,\ﬁﬂ Axh dxX’ jc 0. 77 s’w"‘"w\m
PJ'B_-)-; b N '»F‘Mm"oo
o W
vorotin Ao XM o do’ \ - U d oy
» 25 (TS )= "9"‘(‘9,,;)0 y
ol (éf: )_ £
—— ' 3)‘” N
YN de f‘u Hhe aﬁo‘m Fawmviw
dy = ox) d X
Lr.id
dr oy '
?(»L L ﬁr,(x)i 'xv) 52
) [ 9 N
Ay = AAJ—I
& i ) (3 ) _d_’&vd)(‘p Uiz
2 Mdvs AN Tl v =ag

O( o vo( r
D Sl )= L0, O



remove the prime - o)X =dz

[9/»'(-“)— X ]"'" D o T, olx” d’xw =

At Az
L x4 ) Vﬁ‘_" [y dx? dx
3’“' 9( I dT. AT ~andva Ao AT
G B & 41 QGodp + A Gpuem Iuda) BXAXT = 0
/Av-aé 2 \dodpy V/ur M dy dr. Az
'g’:—cz’x )‘+ /29 (Do-ﬂ,w—Favi’lW 9,,3,,)%&%&-‘:0

3R T, we have

_9(1 N + A ?L’S.U- _d_)i, H v
\:L‘d X e ES)“""J”“ 3w7§%

Q laﬂ m=0 — 3/‘ dx“”"x",_.o comsbrai b

Y TIN
\ ottty
M
S’- "'/zfd). o ( 3" ’( a(')(”) wl'bh wslm’(

Defi = Ax' 5 L - L L
e drmvonda’ s o Lk
X"dx
S= fax w0 /oy AT oA
:Xolx'ﬁi&d“" P gt AT
M AN T - X" 0 a0
3% X d)’

)\' :“‘ﬂ':r\l. PMW



0,
§ Motlm of o particle in § chwaras child  packpmamsl

2
e - 2 2 2 v R 3
Ctol.'C,z': (1- 2._62_2_"%- )obt"'- (l- Z’E—:‘ﬁ'—fi) 'o{r - v (e +$m.go(‘r)

g :fdz' - fa[z_ d}a%c,z = -'J'd't g,w %Réﬁ.”

dz
7+, %6 P)
4, ooes not comtain t, (f ne. +,cP owe cael«'c vorlable s
2 2
4= (1- 26 ey _ (- 20y - ()
- il aj{z) G*)
A 1 3L)_ 3t . — o
T —3)' 26 W
d zv-l-eL—q)" - 2r .gmecass@l;z)
T2 (- dz
8
Cad (26 + Vsefig) = o
o2 "“‘;'Hﬂl M‘C&'l’m d "
O 1€
Cmsider the CASem ’FZ(YG
{6-0

EN Yl(.9=0 ) 1-€ 6=0 fr the motiom

> The motin Liet in the equatiriad plang

TI\M\ 'L e (, ZGNM )c_&_ _ (,__ ZQUM |:- i }-q;

ctyr



_OL(E’_L. Y
oz ai-) T3, =0
—-(-2(!- 2GyM | 2Gui .1 sl .
Gl?_ c} ) r ) - — . (- ) ZGHM 2
" r ¢ty eyt
= 2.‘?1 =0
~ (1~ 2GnM - G ZG,:M ) 2 2G.,M .2 G t_‘
ctr cr C" b rt
. 2GyM -2 QM . 2
‘! c‘lr-) ol SRRl

S ((,_z_@_f_d_ ¥ - (1- 2GuM )" GeM 2 GyM ;2

02
ro+ 4t -ro -
ctr c¢tr ctv? pr o ¢-

Baseol em the Line . 1 elemant, omel ged @= L7A

> CL= U-ZEN_A.A)EP + (1- zGNM)-' '..z L 02

- F
c c* "'_ ctr ‘P
2 C'é'z ‘1
= (- 20wM )y — y - 2
¢ “ %_;) ét + (! zGc":r"?_) r./¢-z. - b



LN ] @
o) - (1= 2GwM)CE o2 ) L (g 2 7
(4(?) ( = & tr (I c.‘v-) (1 'E‘_r—)%
G
2
() - Kt po- ) o )Y

Aoy ZQ,_.M_ u)t 2
> w5kt 23 ! e c?
2 R LT (k1) 42GaM )
(%/q) :_u(l—Z,G_'_“E’{.ﬂM)"' z( cr
2 oLL\_A_ B (GNMu‘iu_ + Z_G_"_‘l‘idf.b-‘— —Zu%—“-‘
4 dgr T T or do A s

ﬂ - ci‘_v_ﬂ +U-3M“z);’£‘*_ = 0
oltf" {? el d.(f

‘ bt
d"‘/dcr::o = o%cp =g = Cirelan o

Au GuM 3Gy M u’
Tq;z - 0 u =+ T e S GR Wga&&m-/

L




o Newlmiom Approximation .

C Bam(w 4L= (l- ZG (/- ZGNM) Ll
et iy P'(P
Ceo ol =/
'_"’L": - ZGNM _ - r?
3
A,-_;l:o_: r+y?+GNM —y  Newtonian
r mechanic $
= git_l- - GyM - . GaM
dgr - —o 4T ( Ti')
u- M - Awsp 5 4 o= A‘“‘d’*@{-?
{l
=t Gﬁg [ 1+ ecsd]
2
. "'et/GNM wl\.we. e s A% M
ﬁl-«-e&m#

. ell: pAic orbit

o VeyAeal :Fa«l( ei)zo —~4=p
we tﬁ?ed‘/tg S“"M vam

c* = (l-—zG"M)cz-(.-z—(l- 2. GuM ! ;.z.

¢ty r
&
a_2
(l"z_.'l’.zﬂ)i% =k > Cz_ kc r_
cr ('I_Z.GNM
ctr




l-j-' the podicle fall fom vest ot - Fo

-

F " h
- - M
rl’=‘G—-——"rv~ =)Y'G"-—r—;

However, v does not measure +he rooliad odistan ce

w ':‘ = d%‘t < Wi‘“\ Yesrqc‘ ;t.) J)!)PW'("\‘N i

'/;.
T = fdz - 0'* ’I“ = __—- S' ( Fr
[(ZG‘ M)(_ -—-) 20, M Ko
F com be Bxtensledd o Fy= 2GNM fle, mePu'h'me
cr
QMJ)MJMLMA ID}‘HU- PNWHQ,H. 8 Ve (¢ -f-\'n't't'z.
the ouwalmmi?. Fime
L 4 ( -'LGNM)'/"-
o - — = \ Yo
/dt (l_ Z_G,'N_:‘,) = la'u
_ 2GyM )
'6'-‘ oz (! V‘oﬁ) _ Yo . (I f_rd"'/\,/"
- 2GuM i
| v V2GuM (- 30'“” )—(h; r}

(' d“vugzs as P’ b= 2GuM
cl-



Vir)z o dT e i
ot Tt dz T (+) v @
ol [ h—r 1%
olz o Vo ]
/ 2GnM
vir) = rci—— [QGNM Vo= ¥ ] /l
(l 2Gue M e . T ks

As r = ry | than VUM -0,

Sopbose W parbel€ ks 3K pio s NP0

X Cweular ovbist . .
Yhp=0 3 r=o=F

PI'*}. n e raol nf Ez_

GM dt \2 .2 v 3
Nl:. (dt) = y,¢ = ¢ =(_d£)2.= Gy M

foe S et = (an) o

= at = am% ('é“:’;') "
N

Bug ¢ s not +the Brue padine ""—fi#“w‘d_

and At s the covrdlinate evbit periood
“f pertocf

An ok ~ )
0 sm:/;\w;ﬂu bt ":f- Vo , The prper tine he meaguses
re

/AZs,mg = J§,, () at =(I- ﬁ'}‘)yﬁ




Suppvse onm ohserver mgw
with the M:{-
the prvper +Hwe wg’ s

(l__ ZGNM
ctr

) 4 = A D T (l-"G'* ) klat

= 1= 2GiwM 2GnM " )
cr)c‘e'(" N) ""'l‘ﬁt
y'~=o EN 2 2GaM & e
¢t =( I- N t -r
( T ) ¢4 \r~4>
rosind E GaM 2 A /
A Nyt = "‘4’ = ra‘#’l: il "‘1
r
Cz_ ( [ 3GNM)C2+" ___) ‘k ( ZGNM é.
ctwr B ctyr
_ |- 2GuM
- CL'“
4’ 3GM A gk
> |ar= ATE ot o
Pl
L

@



® Motim of Light vovy ®

}..I,P\A‘ behowes LAihe oTher PM’(‘(&’C folbf\us the geoolﬂ.gl'cg

2
Oker:‘ + :‘)M —-o—l-og_-:o
T ol o T

waw, «Fw plw{—vn dzt =0 , hanee , We commnot us<
alwwj A world Line A

|— 2GiM Y 2G MCLGME QM 2 e
: ~ (|~ 2%~ N an M _
cr ( C’T") ctire * “’.zt - r¢’c
E dzt=¢ 2 9 dxM o %V
W ax ay = ©
(I— 2(nM E{- _ | - ZGNM - 2 2 ¢ 2 2 1X
cY ) ( ¢t ) ~ ¥ =0 o=
I—Z_G‘iﬁ &t 2CyM | [ o2 5
( cr (}s (! “SF ) (—d?)) -r=0
q A 4 Moy
M e, < =4 Gl (%) ¥ =0
(-2GNM) c' Y 1’
o




0)

nu« m ct P
olur\* - WMyt - R
(]_q')) + 2 u) e
oly _Q_C‘_J_ + Y - 3GuM u | =
ag Lign U~ =5 )
. , du _ oA 3G
The vasia 3,300(€Slc, Ei - 0,u :q;;—f —r
=0
%=O S pr=r=0 >
GaM ;2 g
S 4+ =P
# g
2 L Gy M :
= 2GuM VA = Fd = ZE 4
dd=0> (O c"ir)c{- -
= (1 BG___.‘:M)'E‘O = |y=3GuM
C o
7/
P‘w'l'w\ hves In a Clrglarm
Urb ot
New Con ¢ los
v U - 3G.__”M W= 0
o > e 3GnM U 3G M



U o & fust woler

= Vg"“‘f:%;-‘-b'w\ﬁ'_—'_y*o

2 _3 GNM
__."“; U= W €T o
dd?

Ty U smg + €W

| ;
-] Dl:L ol 4+ GU, = ¢ —, Sm ¢
> Zospg et 4 5% ' :
Yo dq,l. ko r‘o
. l
Bt +uie S Cwsip)

J
frn U= a t busn’; > a:T_':DL b= 6',‘;

l I
T fre wsrp) = 7

0

At r>00, No=0 D 8%4) + e[“i'i».](""&’?b.]=°

P 0 4""-&]‘—70 ® d""_ﬂ‘l‘fyl'—) N

- € (14L)=D = 26 _ 2GwuM
CP{"‘" 2-?0[' 3) ’; 8l 3Y, ~ h,cl

= 2GyM
> -9 +’£T,;(H-/) =0 = 0= l":c'-

= de)‘lzdtm "’f A{M' roy & +d) = 4GuM _ 21 ~ 176"




< T
U= ':7: G'i? Cr+ ewsp] £ eliptic whitad
eC centinl e " '
: Jj E”'E’_'V' 4-;'_-?'14)1—- GN}; V'24J=‘{
= (¢ ou)1+_1£ _GwM 4§=%‘
2 Yok d¢ 2y T
ll
-"--;'(%)z-*-;"(u - GuMu
9‘.‘1‘.." 2E 2Gue M 2
(ot4>)= - '1, = 8

i
, GM g\ _E L2 M (14¢
d%:p:"e%-” eynp = (’{T. "-9"‘4’) = 4.."%{ s d)

_ (GuMY it ewsg)?
‘(1

( \[""297/*1 =—2-§+'-(91‘{_?\)1(1+e ‘4 )

2
GuM 2 _ 2 Gw M
,(_z) ¢ {2 +( 12)
etz 1+ 2EY
. aphedin, & @
fap = L o, P =
Gvm 1-e T T, uap_ W e =,
By = _2* '
PH = = =
Gum  IHe Upiy = GvM Cite) U

-('L



Now ounsole the GR covvectim
DQJOW\L 'E-.—._..y. _(./,.¢ GMM + @M 3

cty?

SE-3 lz(%): + 100 - Qumu + Gy ML/ s

.Z'L_“.)z: Q-E/: + QGN————A: u - W 4+ GaM ug
g . ¢ =
et € = Z'M whith (s & smald PMme
>y c2 '
2
u‘,z G o Z(GNM) <.<l
ot L*
e ~u 4269 o 2B oy

ul = GH (."‘e) u|u1u’

'( T ?

G M =GNM ZE{

U, = Gw +¢) o

2 ___‘(_:.'(,I g4% G M?
~ 2E

= /;ec‘

Y - (uUp)

¢ UiUp4UUy U3 U

%(;‘li‘_)zz € (u-uy) (u-u ) (u;-u)
~ u, (ul"" U.)

= € (u-u))(Up-u) ( Y% - u-u,-u) ~ Yo FGu M
L2

(uU-w) (up-u) (1~ € U+ U+ w]



Lo, _ (- €tuturuy )™
T
{(u-u. ) (uru)]nl;

~ L% E(u+uituy)

[(u-u,) ‘“(u,-;;]'h'

=UW+uU, = e(;‘“%z

- 4
p= ‘u;,-u. - Q‘NM e
2 B L2
0|_¢/M= | + —.}eu—reoz i .]:_é(q-oz)+l+-§d4
[Pz_ Lu-d)z]'/" [f&‘-cu-a)’]"v

'F"‘"" WU, (,.e apl,..EM—) Pa..'lultmi.

%
H’ Jolll ;.}é(u-on +l+.i_°(é.

W - u-a)?

u
= -1c (f-war)™ +u+=‘§f) g uso | T
\[ n, P wni
o
" . 3
(Y ) (St 1 -SR] =TT

This the amilt betwee,, Suteessive Pwiu(w /-b
= the processum omle PU-P&‘MA'

6(P= 26‘¢—1'ﬁ= 3SNE.oL = 371 2GaM (_._._‘__-.\ =
Cl-

- GuM |
SE R = TR




Vg (swm) & 34um @

7
MMW\? - h O &= 5.8 X(0 Km e= 0.2

P = P n= Pe = 20= P s )
| + o - \-€
4
n= - E
2 \+ e & -
R T }-'-.z = )
ntvm T P Tau-eh i TS
= Ack = 31V l — 37 3 |
o 1t S&xp' =004
r~ 4.9x|67

Momma_n 8&0!.«39, Icu»tv‘j = ‘HS'M

X z.OY_q
> AcP-Awawc o~ 4.“!;;4'59: K10
0

trod = £].3° o 2.0_6,10;’1’7

144/ 100 youes %fq




