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6.1 DiracUUO0OOOOOOOO
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6.2 UOOOOOOO
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000 900000 NewtonianOOOOOOOOODOOOOOODOOOOO
gboboobobobooogbboboooobboboooobbbuoooon
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644 GPSOUOOOOOOO

GPS OO (Global Positioning System) 00000000 ROOOOOO M
Ubdbid wdbodno

R=26561x10"m, M =5974x 10* kg, w=1.4544 x 107* (6.29)
ooooooon

(AT

T

ObooboboboooboboooobobobdlONewton OO
oboboboobooobooboobobboboboobod

) =338 x 107" (6.30)
theory

GPSOOODOODOO

000000000000 10000044500000000000000
RoooO

AT
(7
00000000000000000000000000000000000
00000000000000000000000000000000000
000000000000 (80)er~0.10x10"° 000000000000
00000000000000000000000000000000000
00 (1000004450)00 (6.30)000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000

) =4.45x 107" (6.31)
GPS

eGPSODODOODD : OOGPSOOOOODODODO Af=27(2—¢)y
000000000000 GPSOD0O0O0O0DO0OOOOODOOO

ALGps (one year) = M x2x 36525~ 9.93 m | 000000000000
00000 Algps (one year) = A0 x R x 365.25~[41.4 m|00000000
0000000000000 0D00DGPSO0DOOON Newton 0000
0000000000000 0000000000000000 GPSOOO
0000000000000 D0000O0O00D00OoOoOoDoooOo
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6.4.5 U00O0O0OOOOOOO

0000 (Geostationary Satellite) DO O0000O0O0 ROOOOOO MO
gbbb0 w0004

R=14216x10"m, M =5.974x10** kg, w="729x10"°  (6.32)

gbooooogn

(A1

) =2.115 x 107" (6.33)
T theory

ododoooooooooodoooooooooodon
AT ne year = 6.675 x 1072 s/year (6.34)

gbogbuogbobbbooobogboboboboobooobuoobooon
goodgbobboogobbboooobo

Af =21 x (2 —¢)np=1.330 x 107° (6.35)
0000000000000000000000000000
Al=A0x R, =847Tx 10 m (6.36)
0000000000000000000000
ALGs (one year) = A0 X R, x 365.25 ~ 3.09 m (6.37)
0000000000000 0000000000000000000
ALlgs (one year) = A0 X R x 365.25 ~ 20.4 m (6.38)

gbobobooooboboogd
godddgddddgdddoooooooooooooooooon
b 1woobodg212000000000b00bobuodgbboobbodgoo
gbogodbogbbouoobbooboobbooboobobboobn
gboboboooobbobuoooobobodao
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6.4.6 U000

gboogbobogbooogbbogboobbboobbboobbon
gbogbbogbuoobboobuoobboobuoobbbobobonn
U0 38 em U0 UOOOO0OOOOOO0O0OOOO

gbbbuogobbbuooobbbuoodoobbdnd

G2 M?
c2 R4w?

obooboobooboooboob ROODDUODD MUOUDUOODDU wOODOO

= (6.39)

R=3844x 10> m, M =5.974 x 10** kg, w=2.725x10"% (6.40)

gbooooodgn

ATT =214 x 107" (6.41)

gbbogudoobogbobuogboooboobbooboboboonn
00 Af=2r(2—-¢)p OODODOODOODOODOODOOO A¢,0100000
Al,=RA0~0.02 m OO0O0O0OOOOOCOOOOOOOO

3.156 x 107
Al (one year) = Al X 536 % 106 ~ (9.5 cm

gbobobooogobobod

e g . OOOOOOOOOOOOOOODDOOODOOOOOOO
000000 [10)j0ooooo

R

= — 6.42
" 1+ ecosf ( )

000000000000 0000000000000 (¢=0.05)0000
gbobobooodbegoooon

r~ R(1—ecosb) (6.43)
0000000000000 Ar0¢~500000000000

Ar ~ RAO € ~ Alp, (one year) € =~ 3.8 cm O (6.44)
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0000000000000 00000 A O
Ar® ~ 3.8 cm (6.45)

gbobbuoooobbbuooobboboooooboo

gboogbooobodooboobooobbobobbooboobobon
gbobuoggbuogdbuogobbooobbood 38em UDO0gonn
goboboooobboboooon

¢ = (2.99792458 4 0.000000012) x 10° cm/s O (6.46)

oooooooooobobbbooooobbooooonnD R = 3.8 x
10° em 0000 Ar®*~38 em 0000000000000 D0OO0DOOO
goo

gbhoggbodgbogbboobobooboobooboobboobobon
oboboobooboobobooboobobbo FOOODODO0
000000 AEO

Ar,,
R

oobobrpO0O000O0O0OO0ODOOOO0ODOOODODOODLbOODDbOn
googooboodn 6E%D S~107 0000000000000000
goo

AE ~ —2F (6.47)
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00000000 (0)00000000000000000000oooOO
gboogobuogbobuoobbodbbooooboobobuoouoboon
gbobbodgboobbogboobboobobuodobooboboabbo
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gbbbuoooobbbuoobbbbooodobbbooad
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gbooggbobooboobooobuodboobboobooobbooon
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0000000000000000000000000000 ¢ o000
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¢ ~1+2¢, 0000000 ¢, 0000000000000000000
00000000000000000000 ¢ 0000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
000000000000000000000000000

711 OU0000doooOooon

gbuodbogbbobboobodbuouobuooboobobobbod
gboogbboobuodbooobdubooboobbooooobooon
gbuodgbobobbodbuougboobbodobooboobobbobon
gboogboboboobuogbooboboobobobooboobobooon
gbodgbbodgboobboobuoobobbooobboobboobn
gbooboogobbboooobbobooooboo

gboudboudgbogbbobbooboobuooboobboobbod
gbobobbooooobbboooobboboooooboboooooooo
gbodgbobobbodbuodoboobboobuooobboboobboon
gboogobobuoobbogboobobobuoobobogbobogoon
gboodgbdbodgbbobbodobuodgbbooobooboobboon
gboogboobbodbuogboogboboobuoobobooboooon
gbodgbboodgbboobuoobobboobuoobboobbboobn
gboodgboobbodbuogbogbobobobbogbooobboon
gbodgbbooboobbobboobdaogbuoaboobboobboon
gboogbobodboobbooobbooobboobobooboonon
gbodbooobuogbboobobbodgboobboobbooboobn
gboooogbboggbboobuooobobooboobobooboobn
gbodgbbobobodbbboobobouoboobbooboobbobn
gbooooog

goooooobobobobobogbobobobobobobabg
gboogbbogboboobogbbooboobooobuoobooon
goobooobooobobobobobobobobobobooooood
gboogbobogobobubdbo—=0boboooboobbogbooon
gooooooobobgbobbobobobobobobobobobd
gboogbobodgbobodgboobbuooobboobooobboobn
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gboogbbogbuogbboobuoobboobuoobbooouabon
googbogbboogbbobobooboobuooboobboobboon
gbobobuooobobboooobobao

7.1.2 OU00dooooood

googooooboobboobuogbboooboboooboobbon
gboogbbobobuodbogbboobuouoobbbooboobboon
googbooboboobooboboobboboboobboobbonon
gboboboogobbobooogbo

eJOUOD0ODOODDOO « OO0OLOLDOODLDOOODOODODOODDO
gooooooobbobobobobobobobobobobobobo
goodgbbuogbogbbobboobogbugbooboobboon
ooooobooboboboboooooboobobobooooooooon
gboogbbogbogobboobuoobboobuogobbobbuoooon
oooboooooboobooboobobobobobooboboooood
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e JUogononD « ODOOOOO0OOO0OOOOOODODODOOOOOd
gbuodgbbooobuoobboobuooboobbooboobbobn
godbogugbobuogbbodgboobooboobbooboonon
gbodgobbbodoboobbuoobbooboobobbbooboobn
gboogboobbodbuobogbouogobboobooboobboon
gobooo

eJuoogooonbonD ¢« DbDOOOOOOOOO0O0OODODODOOOO4Od
goboboooobbboogoobobobooooobobboooooboobooo
gbouodgbbobobodbuoobboodbuoobboobuoobobobn
gboogbboobodbogbboobuogbobooboobbbobon
gbogbuodgbbbudgbboodgboobbooboobobooboobn
gboogbobobbobooboobodgbogbboobooboobboon
gbboogboooobuoouobobuoobbobuooooboboboobn
gobobbobobudgooooobbbbbobbbodgooooomobobo
gbobboooobbboobuoooobbboooobbb
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7.1.3 0OO0ogg
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gbouodbogoboobbobboobuobooboobbobobooon
gbobobuooggbboobbboogobobboooobbboooobooo
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gbouodbooboobbbobboobogbugbooboobboon
googbbobboobbobooboobboobooboobbooon
gboudbooboobboobboobogbugbooboobboon
gbogboboooboobboobboooboobbodoooboboobooo
gbouodgboobbodgbuoboobbooobobogbooboooon
gbooboggbbogbooobooboobboobooobooooon
gbobboooobbbuoooobbodao
gbhogoobuoobbooboobboboobooooboobbon
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gbogbbogbuobouogbbogobboobuooobobogboonn
gbodgbboobuogbboobuoooobooboooboobobonoon
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gboboboogooboboogooboon

e [J0O0ODODOOO «+ UOOO0ODLDLDODOOOUOUODLDDLDODDOUOOOOODRO
gbouodbobobboobogbuoobuooboobbobbobboon
0000000000000 00000000O000UODO (DO)oooooo
gbodbbogbooboboobbuoobboobobbooooboonn
0000000000000 0000000000 SFO (scientific fiction) O
gboobodbooudgbbobogbooobuoobbooboboobn
goboobogbboobogobuoobbobooobuobooboonoon
gbobbooooobbobuoooobbbbooooobobuooooboboo
googbboobodbogbboobuoobbooobooobbooon
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00000000000 0DO00oooooDoO0OO (CoobD)0DOoOooooo
goodbogboobbooboobboobuooboobobobbonoon
gboodgbbooobuogboboobuogboobbooboobbobn
goodbogboobbooboobboobuooboobobobbonoon
gboogbbodbuodgbbooboobbouoboobobuooboboobn
gboogbboobuoboobooobobboobbooboobbonon
gbogbbogbuoobooobuoobbouobooboboobobobn
goobooboogoboboboooobbboooobbbuoooon

714 UD000O0OO0O0OOOOOO

goddddgdgogoooobbbbbbbbbbbbbbbbbon
goodbbogobuodboobobooboogbboobuogbobboon
gbboboodgobbooaod

VZ2¢p,(r) = 4nGop(r) (7.1)

gbuodbooboobbobbogbuogbugboobbobboon
googbbooboudgboboobuogboobobogboobboon
gbbobooogbbboooobob

g% (z) ~ 1+ 20, (7.2)

gboogdbuogbogbbobbooboobugbooboobboon
gooood

eJJUJ0D0ODODOO : OUDOODOUOODODOO (72)0D000O0ODODODOO
oooboobobobboboobobobobuobobooooobobon
0 ¢, 0000000000000 000000 ¢, 00000000000
ooooooooooboooooooooooooooboboooboon
0000000000 ¢,0000 mkeg's?00000000OOOOO
oooooboobobobooooooooboobobobobobobon
gboboboobooboobuooboobobboobooboobgd

eJJIUIUIUODDODOD : OOODDOOOO (r2)DODDODDDODOO
0000000000000000000000 ¢%@) 0 ¢%x) ~1+v0O
bbOo0odbbugobbooutobbdutdobbboobbooabn
00000000000 ms™)00000000O0O0O0OOODOIO000OO0
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gbbbuoobugobboboooobbbuooobon

e 00000 : DOOOO ¢™(x)ODDODODODOUODOODOODOODOOO
O0¢, 0000000000 0000O0000000000000000
gboodbooboobbbobboobogbugbooboobboon
D0000000O |¢™x)~1+2¢,|00000000000000000
gbobobooogbbbuoooobboboooon

7.1.5 OO0Ooood

oooobobogbboboboboboboooooooooooanog
gooboobboboboboboboboboooooooooooooog
obobooboobooboobon

e Jugogogooobobbbobb « dooooobobbbbbbbbodad
gbboogobobuoggbbboogobbooobbbooobbooon
gbodgbbogoboobbooboobbooboobbooboobo

e 00 0IIUIDDDODODDDODO : ODDOOODDOOODOOOOO(7.1)D0O0O
oooooooooogob Gooobooboboooobooboobooobooog
gbbbuogdgbbbuooobbbuoooobboooobboooobon
GO:%DDDDDDDD gOOoooooobbobboooooooboboo
gbobobobobboboboboobbobbo gbboobooboobo
0000000000000 000D00ODO0ODOO000 (6.HOODDODDOO
gudobbbuogbbboooobbbuooobobbodan
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7.2 QJUooond
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gboodgbogoboobbobobogbuoobbuooboobobobboon
gbogboboobobdbboobuoobbuobuoobbodooboobn
gboogbbogbogbobogboboboobooboboobobooon
goooobobobobobobobobbooobobooobooooood
gboogboboobboooboboggboobboobooboobboon
oboboboobooboobooboobobobobooboon

gbobobooooobbbodoooobbobboooobobooooon
gooooooobobobobobobobooooooooboooboon
gboogbobbougbboobuoobbobooboobobooboonon
00000 (00000)00000000000000000000000
gboogbuogbooobuogboobbobboobboobuoobobonon
oooboobobobobobobobobobobooboooobobod
gbobobooggbbobuoooobobooooboouooon
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gogbuogoobugbboobuoobboobuoobbooboobon
gbbogbodoboboobooboobbuoobboobboobooboobn
goodgbogboobboobogbuoobooboobboobboon
gogooobobbobobbbbbbbbbbbbbbbbbbbbbobbbo
gobobboobbobdooooooobbobbbboogoooooobbn
gbbboooobbbuoooobbbuoooobbbuoooobbbdao

e IJ0UOOOO « ODOUDLUOODLDDOODLDOUOODDOODDOODLDO
gbobogbdbuogbbugbooobuogbobbuoobbuoooboonoon
gboudgbogoboobbobobogbuoobooboobbobobboon
gboogbboobuodbogbobuodbooobobooboobbooon
gbobobooodgobbod
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00000000000 00000000000000 (wv=Hd)OOOO
OOooobOobobo0ooboooobo 4s0b00b0bobbooog 00O
googobbodbv=cO000000000O00OO0O0O0OO0OOOO0O0O
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gboogbbboobuoobooobodgboobboobooobboon
googobodbooobooboboobooobbboooboobobo
gboodbogboobbobobogbuoobooboobboobboon
goboboooobbbooooboboooobbbooooboboboo

e JU0DOO0ODOODLD « DOOODOODOODOODOODOODDO
obooobooboobooboobbobbbuooboobooboboobo
goooooooooooobooboooobooboboboboooboon
ooobooobD MpUobOobooboobooboooobdg meODODO
ooooooooooobooboboboboooooooooobooooon
oboooobooboooboobuooboobobboboobooboon

GmsMU
2

(7.3)

Mt = —
x

D0D0000000000000000 |E=1img?- S iIngpoo
000000000000 000000000000000000000000
000000000000000000000000000000000000
0000000000000 0000000000000000000000
000000000000000000000000000000000 40

0000000000000000000 R,0000|E = jmeg — S5

0000000000000 000D000D0O0O0ODO00DO0O00O0O0O0OonDO
0w 0000000000000 00000000000000000000
0000000000000 0D00000O000000oo0oOooooonQ
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7.3.7 0000 (Mugen Universe)
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10" x galaxies = universe : 00 X universe = mugen — universe.
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