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6.3 UO0OUooooooonbogno

obobboobooboobooboooboobooboobobboo
Einstein 0000000000 ¢ 00000000 OOOO [elocOoD0DOOOO
000 (ds)>? 000 Lorentz 0000000000000 D0OOOOOODOOOO
oboboooobobuooboboooboboobobooooogg o g
gbobobobooboobooobobobobooboboboobobobg
obhoboboobooboobooboon

6.3.1 0UOOOO

gbooggbouobbodbboobooobuoooboooboooooboon
gbogbbuogoogbbogbbugbbuooobooobuoobooboonoon
gbboogboggbobbuodb40bbo0bboobbuoobbbboonbn
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OO0000O0000b0o00o0boobdnbDUD Lorentz DODOOOOOOODOO
gbboboogooboooobbooodon

6.3.2 Lorentz [

000 R(t,xz,y,2) 0000000000000 ODOQOOO0O0O0 o0 20000
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OOO00o0O0b00b00bUdl Lorentz D O0OOODOOOO

r =2 +vt), tzv(t'—kcv—gx') o oy=y, =z2=2 (6.1)

gbobogbboboooobboboooobbbooogbon

6.3.3 Lorentz OO

Lorentz 00 000000000000000000000000000000
00000000000000000000000000000000000000
000000000000 (ds)?

(ds)* = (cdt)” — (dz)* — (dy)* — (d2)*
00000000
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6.3.4 Minkowski [ []

00 (ds)*> O Minkowski 0 Lorentz 000000
(ds)* = (cdt)® — (dz)* — (dy)* — (dz)* (6.2)
goo0bo0oooobbboooubbobd Lorentz OO
=" +ot"), t=xv (t’ + C%.T’) ., oy=vy, z=2 (6.3)

OO0O00000Ob0O00obooobooboboOobobOOMinkowski DO0O0OO0OOOOO0O
0o

(ds)? = (cdt)® — (dz)? — (dy)* — (d2)* = ¢"dx,dx, (6.4)
oooooddoodds”, dr, O
dit = (cdt,dx, dy, dz), dz, = (cdt, —dz, —dy, —dz) (6.5)

gbobobooodgbbbooogbob g U

1 0 0 0
go_ |01 0 0
0 0 -1 0
00 0 -1

gboogbobogobbogbogobbobodobooogboon g»oooon
00 (metric tensor) 0000000000000 O0O00O0ODO g 000000
gboboogoooboooobon

6.3.5 UUOOOOO

(ds)? 0 Lorentz 000 0000000000000 00O0O0O0OOOOOOO
0000000000000 0000 (64) 0000000000 O0OOODOOOO
000000000000000000000 (ds)?00000000000000
gboboboogooboooobbooodan
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6.3.6 (ds)? 0000
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00000 (ds)? 000000000 Lorentz 000000000000 DOOOO
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(ds)? = g"dx,dx, (6.6)
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0000000000000 g 0000000 (0D0)0D000O0ODO0O0OO0O0OOO0
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6.3.9 0O0OO0OO0ODOOO
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000 f(r+Az)~ f(x) 0000000000000 D0O0OO0OOOOOOOOO
00000 (C.19)0000 Az 0000

S(z + Az) — S(x)

fla) = S+ 80 (©.20)
O00000n—o00o 00O QOQO0O AJJ:%—)ODDD
_dS(@) d ([T
fx) = il (/0 f(x)dx) (C.21)

gboboobuogoboobboobbuobbuooboboobooooobboonon
00000000 000000 A/ O000D00C000O00DOODOO0ODOOODODO
rggbbooobbbd ggbbooobbod «00b000bboogbon
gboooooon

C3.2 0U00O0O0OOOO

00 f(z)=2"000000

/f(a:)dx = /x"da: = ;x"“ +C (C.22)

n+1
0000000 coooo
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C4 0O0O0ODOOOOOOO

0000000 mO0OOOOO0DOO0O00O0O0O0OO0OO U(r)DODDODOODOOOO
ood

U(r) = —G]\fm (C.23)

gobobbuooogboboobuoooobobobooooobobobooooobobon
gboobobobooboobooboobog F O

B B oUu(r) oU(r) oU(r)
F=-VU()=— < R e ) (C.24)
oo
po GMm, (C.25)

r3
gdddddododoooouououououobooououoooobooooooooobon
gbobbooodgbobbouoooobbbuoooobbboooobbboooon
gboobuoogobbbuogoobbbooooobobuoooobboboooobog
Ooobr=F,=0000

GMm
F,=—" C.26
(R+ 2)? ( )
Ooouoouob ROUOUOOUOOUOOUOOUOOUOOUOD 000000 F,O
GMm 2z
Foeye— (1 — =+ C.27
e (1) (C.27)

gboooogn 2§Z<<1DDDDDDDDDDDDDDD

F,=—myg (C.28)
goooooooboboood
GM
9="Fr = 9.8 [m/s?] (C.29)

00000000000 GOO000O0 MOOO RO
G =6.67 x 10711 [Nm?/(kg)’], M = 5.97 x 10* [kg], R = 6.37 x 10° [m]

gbooboooobbboooobbobooooboo
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C4.1 0OOOO

gd m 00000000000 0OOOOODO0O0O00000u0oDobOobODDn
gbboodbbododad v gbbbuoobbbuooobbobboooobn
goo

1 GMm
E=-my— ——
mu; I

C.30
; (C30)
gooooobodg 00000000000 « 000 oooooooon

1 GMm
E=-mv’ — C.31
2" R+ =z ( )
guoooooooobooood
1 o GMm 1 5, GMm
Z _ S - C.32
2™ TRyz 20T TR (C-32)
O00000000000000 (z—o00)000000O0OO
1 1 GM
§mv2 ~ §mv§ — Tm (C.33)
Joobbbooooooooooobbb b0 oouooon v d
2GM
vy > T:\/QgR (C.34)
guoooooooobbobboooooo
vo >~ 1.12 x 10* m/s (C.35)

00000000 vww~340m/s 000000000000 0OOOOOO0OOOOO
00 c~3x10°m/s 00000000000000 00000000 vg~3x10*
m/s 0000000000000 0O0ODOOO
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