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3 1747_0)4:%11_,\ c2OWT

3.1 =E[EER&EEER

Zoa— b VIFEEDEET X 2202 (HaRtEYe) 2E 27, O
2T, iy &id, WERISZRMEERDS £ X 9 2 HERAEIC & 2 B
PO RTOHEUCMHICIS Z EBTELEVWIEKRTH S, 2D L) H%Eo
VE 72 M A2 IS ARAE T B RS ORI B < A B

my (1)

(3R E (action at a distance) TH % EFEXA SN, TI T, G =
6.67 x 107U m3.s 2kg L BHEIINERTH 5, WREEHLESIHZT
=2 — b OMRFIRA XY ALND I — U/Nkﬁf T AV S
EEZoNTD, HEVICE K OBRZHIL 72720 I XEITZ T ANS
NnTwor,

CHUSH LT, 77 AL 2 A FACHE L B ORI < 11,
DY DEZICERNGEAEL, ZOEAMEIT 2 2 Lick ’)Eﬁk
HEHDMED 5 & 9B EH (action through medium) O 2 (2K
?%ﬁéﬂkot&i@\@ﬁﬂﬂﬁ—w%ﬁ(k%@%@ﬁ«1$\“
CARTTMD R — LW S N B E 2R L L9, EANSEZ
ThHH, NIAVEEDOEA LRI NDG, HDHWIE, K1 HEZFED
RBEWERELTH L, KIFPO 2200 L HEZEDTS &, 21
LIRAWVICH EFE N LD, ZORIFIEIHETHLKTHL EEZAGN
%5, ZOGHIZKPEEOEE Z KT T

F=G

3.2 J{EFAH

EWREH DG 65 2 5 L KIZFEOW 1 FEZ IR S THEZEIX
BEDFEFTHOZL 2\0IETTHh 228, EHEIEHONSICID &, K
DERMEDWL S Z NHMEWT % & 9 ICERN BRI L TE %M Z
BT 2THA9H, TNDEKIETHL, TV T2 oEEPH L DI
7 VT v IR AIRE L | %?h?b) BKEHTL206TH S, u_O)J:')
12, HEAHRICE > TFEEIZESIFOEMTIE AL, Bz GRS
%ﬁg&bfwﬁﬁ%%t?oImﬁﬁwmwﬁﬁuﬁ%L&mﬁ\%@
WIEEZEh 2 S EMT 20 TH 2, ZOEKRT, LHDH S5 25HTICE
RPWHADPHETE S, ZOILEMMAT20ICEM 8 Lvw) SE
RV,



EMAAEY 5 & SEMOLRICEEDEL 5, BHIIAMZR-> T
5D T3HITDNY FVET

E(m,y, th) = (Ex(l‘a ya Z7t)7 Ey('l'vyv Z7t)7 EZ(:Evya Z7t)) (2)

&%#h%o@%EE%E%T%6O&7qulfk%%§n%ogﬁ
DHEH DY 5%, (z,y,2) | '§5®{igﬁkb33)%f¥%?%b IRFfE] ¢ 1
NIRXA=F—=Th-olW, BUGOLE L., BEHCWGPYHETDH b
T iblfﬂ%dﬂfaﬁ@fﬁﬁﬁ%i%ﬁ'/\‘?% F—Lirb, (v,y,2) l3F &
OTr LbEIND, EHIZWFETIZ electric field &EE»IL5h3, Z
FZEE EREOH S5 W B FHTHIMERE I ZR SR FILEPNERI N
TEDH, Z2NDH 70 b EPE VLS HH (field) 2RI N 5026 T
HHI, FEERNLEREN2EZ £ 2D T, BOREITH 5 BIFZERIC
BOTERIN - EGEROBHEZF >IYEETHI LA LI,

B EIZELR7 PV E WSR2 PV H (H25\0IE, BREE
X7 MV B) KkoTiidEng, Insz2850 MICKHTERIN
7oR7 bLE (MEERESIVRESLE) Z2RINFGEWVS, T
LT, BEOFRICOE LEOENERIN TV EH2ANT—5L
W), AN T —HOBNIRES T (x,y, 2,t) PRTEROELES n(z,y, 2, 1)
ThHb,

3.3 BHE WS
3.3.1 FhEEHG: 7—OY0DEE]
DD 5 GATICHAEBRER ¢ ZEWT, ZHUEIC I F 2[5 L, 2
DT DOES E 1
1
E=-F 3
. (3)
LERIND, TIT, BROEMIEZ—v v (C), HOHAIZ=2—T
Y (N)Th 2, fitoT, BEHOHAIZ

N N
o 4
C A-s (4)

—f%ic, 2MHDOEM Q & g B 1Dk ) ICHEE - FIFEENTHEET 2
AERlS I E YA

F:%%f (5)



Q

B 1: 2 oEMEICE C 7 —a vy, BIGIEEM Q & RABREN & kiS5
AT AN LD PPRICAT 5,

M, e s—ArvoiRilE vy, TIT, F=r/r 37 bl r S
BOHMNRT7 bV TH B, $o. EBE IZELEDOFERK

i\

107

€0=175 = 8854x 10712A% . s2. N"1.m™2 (6)
= 8854 x107"F - m! (7)
% v
1
k= 4Teq ®

LRIND, TIT, c=2998x108 m/s IFHHTH S, (5) KT
NOHNIF= 2 — b v, BROWENIZ 7 —v v, HHOYAIZ XA — LT
Hd, o, AUEMBZR->Z 2HOEMZ Im Bl TEW/ALE S
IZZFNS DORNCE S J1h8

62

F = 157 = 8988 10 Newton (9)

ThH3 L EOEMEE 15— U/&ﬂ@%
(5) & Bl g OEEICIZAE L 28

E— k% (10)

_1-2

THBIEDBTN5,

3.3.2 BREWE 7 UR—)LDER]

X 2Dk ICEMBERZMTE., ZORDICEG L IZEL-TEEHZ
Fio s () B AL 22 E030h 5, Ziud, EBIRICEEZRK



-

ds

2: [EMREIC X 285, WS I3ERDOM D ISIRICAEL 2,

Eich#k 216 £ EFEDH EDOARY =V 2/ 2 a5, Tz,
WA O N E 721X SHRZIT-D 2 & X2 DMOEERRIT RN T8
WTWBE I EBbhs, 2L T, ZONDOREZIE, &t T,
B r ICRIEHIT 5,

pol
= £ 11
27r (11)

IR L X iEN s, Z ORI
Wh-m2=N-m ' A"} (12)
Th O, WHRDHEALIZL
Wb=N-m-A"'=V.s (13)

Ths, AT, 1Weber/m?=1Tesla=10*Gauss TH %, (11) & 7~
R=JLDFEA &), 2T, WREEZIRNS H & B=poH L)l
RTREIENT VS, py = 47 x 107 "H/m=47 x 1077 N/A? [3EZEDFE,
HKEMIIN5,
WS, M3 Dk LMERZ T & FEAICHREET 2RI
LOI
2R
THEZb6N5, MHEEDNZIZERLDERTRE 5,
BRI EBRICEH T 2 2O TERT AL TE S, K4D &
XeN ﬁﬁ%’(}m IZ23il, ZRICHEEICHY B 25805 &, EifllCix I
& B OMGICHRELTFNC D05, EEORS Az H7-D 120025
NzfEdsre,

B= (14)

f=1IxBAx (15)



‘

B 3: MERIC & 285,

4: BEREE DEF,

THEZo6N3, TNZ2T7UR—IAEVS, I0h6., WHREEIZ

f

B=-— 1
IAx (16)

ThHZoN5,

vy 7 AT 2 VJFRIER 7 PV E & B 2RO 2 A TH 3,
CNSIIEBOER x,y, 2, t DB (ZNnZ2SEHBEEE ) HDT,
FERIRREE AR E %2, F, X7 PLVOFEHE Rl E GRS 5 5
(R VRN PEMER S,



4 BEENERE
4.1 NI KMILOREENE
X7 bV a=(az,ay,a;) & b= (by,by,b,) DNFEEIZ
a-b=a;b; + ayb, + a.b; (17)
TEHRIND, AEIEIAA 7 —FE bbb s, JHEIE
ax b = (ayb, — asby, a,by — azb,, azb, — a,b,) (18)

TEFRIND, MEER7 FABEE b VDbNE, HEOKRE S

2 x b| = \/(aybs — a=by)? + (a:by — agb:)? + (aby — ayby)?  (19)

IX7 bV a=(ag,ay,a;,) & b= (by,by,b,) % 214ET 3TN D
HfETH D, ZoHAEIns 2ICEENATHZ (GEFR).

4.2 RS

BRDNER D 5556, MOEBZ LD THEEHDHATHI TSI LR
T &9,

fO1ER 2 DADOBEBTH 2 L Z, (20) 12
d
Eit 5,
4.3 WBWBLRMMEEF
4.3.1 AEC (nabla, gradient)
0 0 0
_ (9f 91 of
VIo= (8x’8y’8z> (23)

Vf X gradf &bFEIPNS,



4.3.2 FHWEHIADEE

F75V EAZ PR E EONRUE (17) EABEICLT

_OF, , 0F, OF,
v-F= Ox * y * 0z

TEFRINS, Iz F OFEE (divergence) &\, divF & bE 1N
5, FEIIYBROHEEZ L 2R L Tw5, INZ2HRT 57912, £
DS dr, dy. dz DN TR E#Z %, TONHERD x HIADHE R
LIZRATEZ 6N,

(24)

Fy
Fo(x +dz,y, z)dydz — Fy(x,y, z)dydz = aad:cdydz (25)
x

ys 2z STADBHE L SFARICEZ 6N DT, MITEPLDHESEEL D

YA B

(MQ+jM;+aﬂ
Ox Ay 0z
L, BAARRY- D DS LI F ORIWTHEZ 6N 2 EW0D 5,

EZAT, (25) R/l SLTERD o R z & x4+ dz IZEWVW T
HCIEEZ: 2 DDETDONY ML F D 2 T DOEABTTH 2, T
ylihE 2 ECRELZEZmCOVWTREI L DD %Z

) dxdydz = (V - F)dzdydz (26)

/’ F.dS (27)
WIMAR dxdydz DI

EEIH, TIT, dS Fa, y. 2z HTADHALRT b
x =(1,0,0), y =(0,1,0), z=(0,0,1) (28)
ZHwT
dS = xdydz + ydzdx + zdxdy (29)
LERIND, By (27) 13 (26) ICFELVOT

/ F-dS = (V- F)dzdydz (30)
WoIMERE dodydz ORI

LET 3,
RO S 2P F N7 AR IR ANDL HIRDORNC R TE 2D
T, ZNHICDOWVT (30) 2R L LT3 L RS OFGIZITBEHE LA

DT, B
/ F.dS = ///(V - F)dxdydz (31)
S DI

BFoNd, INZHAITADERE ),



(xytdy) @

@) @

(x,y) @® (xtdx,y)

5: Eﬁﬁo)%%o

4.3.3 [EEEXN—TADER
FT77V EXT PUVBEEFE LDOIEIZ (18) TXZ bV a DFRITZ
T 77 DIy (0/0x,0/0y,0/0z) EEEHA B LT
_ (OF. OF, 0F, OF. 0F, OF,
VXF_(Oy_OZ’&z_&E’@x_@y) (82)
EEIPNSL, Iz F OEER (rotation) &\, rotF 7213 curlF &
bEPND, HRIEYHEOMINER TOMEZRL TV 5, el
T570IC, K5 DX BMNERAGIEOR D IIHh>TX7 FLviE F O
MR EEZL D, 0K BRI

7{ F.dl (33)

LEPNDL, TIT, dliF (28) TEEINLHARTZ P ALZAWT

dl = Xdx + ydy + zdz (34)

EEFEIND, X5 DEEBT DD IX
O=F,(z,y, z)dx
@=Fy(x + dx,y,z)dy = Fy(x,y,z)dy + dedy
O®=—F,(z,y +dy, z)de = —F,(x,y, z)dx — %:Zy’z)dmdy
@=—Fy(x,y, z)dy
LoT, ZNns oM
(%iy - a;;) dzdy = (V x F) dzdy (35)
ERDIEDVIDDL, TIT, REDRDTHNEOXF 2 13A v aND
R MVD 2 B THHIERRLTVS, (33) & (35) 22 5RDAAL
fFoNns,

f F.dl = (V x F).dady = (V x F) - 2dady (36)

10



4 // L\;// "\\x/r“ \\
— \ [\
_ \\ N\ / ‘\\‘-

2 / SN / \

/N /N

- \ S
> 0O —— 4.::.; —_—
D
-2 .;\\\ s/, \\ ;"/ j/ ]
AN N
_ ~ ~ - /=
’\T//\*?/\\//“
4 -2 0 2 4

X

6: IS L bild i,

Z DRANFPHIIER DY zy IS H 251 OWTEZ 72D, —#lD 3 K0

DA D zdedy 1% (29) D dS ICHEEHZ 55,

jéF-dlz(VXF)dedy:(vXF).ds

(37)

ORI/ R FEIRIC O W TEEIH I L2238, 2 s ZEALRE C CTHl £
N ARZHER S ITIER L THHRALT 5 2 E3nd b EAROFHIEH

Xy rend3), ZOR, HAIEREITESIDD
]{F-dl:(VxF)zdxdy://(VxF)-dS
C S

BROND, INZ2ARN—TADEB L),

4.4 f
4.4.1 BEHULHRBRHHWES

F = (—sin kx cosh ky, cos kz sinh ky, 0)
V-F=0
VxF=0

11

(38)



Y —
YXXN ML AAAA
4"\\\ XNt A /4 //(’
R X XN N 4 A AT
2"\\\\ NN s v ]
~o0lll Il
_QL AT A s s N N AT ]
V' 2 S AR R TN
AL N0
6////%%\\\\
26 -4 -2 0 2 4 6

X

THESHL DD MDD RV,

4.4.2 BEHLDHZEDERWNEG

F=ux+yy
V-F=14+14+0=2
VxF=0

M 700 BDH 25 3BEHLBH2 L3005,

4.4.3 BOHBZDEEZHULDREWNE

F=-yx+uzy
V-F=0
V xF =2z

8 S D & 2 553 MDHFAET 5 2 L2330 %,

5 7—0OYOKRBOHMDH

(31) THOENA T ADEHD FIC (10) XTEZ6N% 7 —u v Dik

Hj D

Q. r

r

12
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/A/‘A/A» ‘« ‘\‘V\“\\
o ‘,\\\‘\\f
PR S SN

— -~ %

e

s

/
[N
N
N -

//A/A/ﬂ—\\\\
Ve S S N\ N

26 -4 20 2 4 6

8 MDD BHETEL D\,

ZRRALTAHR L), Pl E LT, FRzdul e 3548 r ORRIIZE 2
% L. (31) DD IZIRORMED 4nr? 72D T

k:Q% x dnr? = AnkQ = GQ (49)
0
ThHZ6ND, fih, AHAOBR S
3
V-E= kQ<——ﬁrr>:0 (50)

ERDFHEL TR EIICHZS, 2DX) BFEPEL BRI, &5
TR L 25T B DTZ DM TS T%&w@kﬁﬁb%#
5TH%, FAELATIE (50) IFIELWIFTRDT, V-E IFFAMUATIE
u, FATIIMERATZ OFRRRD DS (49) 125 LS Ao R hER S

%\, it T,
///(V -E)dzdydz = g (51)
0
o

T TA4TvIOTILIERE V) BZEAT S, ZOBEIZX
D2ODFKM 2L T LB E L TERINS,

o) = {20 - 52
D 2 = 0 CHEEY A LR OB f(2) LT
| s@ide = o) (53)
2R 5, Kz, (53) T f(x)=1 &L &
/w6@Mx:1 (54)
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RO,
TN 5 BB, BEEO—FETH D, HWEOBABDOMIR L L TERS
ns,

o1 €
o) = 21_{% 7 a2 4 € (55)
1 22
) = li T2 56
@) = hm L (56)

IR IVLTRYG, FROZME (52). (53). (54) LT 2.
FLYBBIERD X 5 HAEE 2R T 2,

§(—z) = 0(z) (57)
5(az) ::|iw5(x) (58)
26(z) =0 (59)
' (2) = ~d(x) (60)
LTIy e (61)
0'(z) = d(x) (62)

Z Z T, Ty = f(x) 0)*& (j‘&b%\ f(&fz) = 0. f:fft\ @ﬁ%@()
ThHH, 7. 0(z) F2>0T1l, 2<0TO0, 2=07T1/2 DfEiz &
LR TH 5,

TIVIBEBEHWS L, V-E BROEE LUIh 7 A DOERIHE X
NnNaHZEDBTND,

Q

€0

v B = L)) = Lo ) (63)
0
ZF 7 —a v oiEHloMaIEThH ., X7V VIR EMITNS,
—MRICEN Q; ZFf> 7 N O REMDLE r;(¢) (1 =1,2,---,N) I
34 LT\ B8 OB EE D54 1%

N
o) =3 Qi (x — (1)) (64)
=1
ThEZonb, ZORORT7 Y R
Y E(r,t) = —p(r, 1) (65)
€0

LErND,
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C
S
JITW
B 9: 77 77— OBEHHEEDOE]

6 7777 —0DBEEGEEDEA

H9®i5i\%%%HﬁCTlimkES%E<@%®ﬁﬁ%%m
T I, PHIIF IS > CHRAEZRE N2 V 234 L. 24U

ThHzZzoNn%, INE 777 T —OEMFEDFEAE VW), T IT, WK
O RBWHEEB 2SS T L-ETEZoN5,

@z/BdS (67)
S
s

dt / B.as— [ 7B .as (68)

F7-. BEEH VB C /uof%'éi@%:ﬁ 7B LICEHSTEAZS
ns,

vszdl (69)
C
(69) 122 b — 2 A DER AT 5 &
vz/wxEyﬁ (70)
S
(68) & (70) % (66) IofRAT 5 &
B
S NPMER ORI S 125 L TR L & S 5 A LD T

0B
E+4+ — = 2
V x +6t 0 (72)
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(a)Bi5 (b) k15

e

X 10: (a) B & 2EE DM, (b) WAl X 2S00,

X 11: 7 ¥ _X— )L DiEHl,

PEONE, ZiUX7 77 T —DIEHIDMDTETH 5 & AR S, WD
FKMrE L2V (VXE)=0&b

5 (V' B)=0 (73)
XoT, V-B EREIKRE L ZWERE 22, 7—u v OiElloMaig
ThrRT7TY VIR (65) 26 ZOEBUIWEG O E 72 L ORI 7% B 1%
2 2 E300 5, L L, EEEFELE U CHM OB IIE L
VI ERHSENTWS, itoT. ZOEHII¥XeTH 3,

V. B(r,t) =0 (74)

X 10 D X9z, BFHOEMDH 5 EEHIZZ 0 o iEHRICHERE®ZE T
IEM3%, L L. BB I3FAE L 722\ DT, 1303 NG & T
SHi TIN5,

7T TIUR=I)DEREELETR

11 DX ) ICHEBOEFICEREBIR [ DiNnd e, ZORDIC
A=V OER] (11) 2> TS AET 2 (K1), Z0h o
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2mrB = pol (75)

ZOADELIFIN 11 DEAf#R C 12l > TS 2 b L& ¢, B - dl,
Ai0% C OB O I S CTHERBEL J 2 MR L 728IC po 221 7b D
WEFE LW, XoT,

ﬁBM:/AmJﬁ (76)

A A =7 ZADEMZEHAT 5 &

/LVM}&:/AMJﬁ (77)

CNPMEEOMMEI S IZOWTHRIZT 37Dz
VxB= MoJ (78)

CORFEFERDGAIZIEL Vo3, HRALH) L TRMMICHEM AT

% X9 WIRDLTIZIEL < 72w, R, MpADFE#Z &5 & V(V xB) =0
kD V- IJ=0 k30, ZOHELIBEMBEET 250 1HERDOARER

__9
VeI=—o (79)

2R L ud e 6 v, EEE ZoRomMjidz b 2 Pl S TH £
TRV TR T % &

[ v =g [ ][ (50)

AADETIITEM VISR 2 28R Q IFE L v, Adid, A7 AD
EHIC KD RMBETICEERA5 I ENTE S, itoT,

t/é&ﬁ:—if (81)

ZoAF, HAFIEORMD S BRI Y 72 D I Tu L 2dEE (K
) 1k, Z20MERICE EFN 2 2EMOBMARE (H4) IKEFELWLI EE2EKE
LTw3, Zok)icHiEo 7R EMORAFIZEL Tn5,

<y 7 A 2 )VIER O R (79) 2 EICHE T 5 720121 (78) 13K
DEHIHRT T I E 2L 7,

1 OE
il B = - 2
,u,()vx J+ ¢ ot (8 )

COATIITEIN D Bt €028 TSI LI D, FHE, M OR % &
B LISNER T LAY, RO AR (79) EBE N 2 LB,
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8 YIURUTIARERREERK

LRI X 0. B LSO TRAE (65). (72). (74). (82) ITX
DIREIND I EWTNPE, TNOZHEHRSERDEIICE D,

V-E(r,t) = Lp(r,1) B ORT Y v IHER (83)

V x E(r, t) + 2854 — 77 77— 0l (84)
B(r,t) =0 ko X7y v R (85)

LV X B(r,t) = I(r,1) + 2 (86)

TUR—)L 27 A 2 )L DA

DN CIIEMSPERVPGIE L 2 WEET OB 25 2 %, walEHOE
K 6HE 2 5 L, BECWSEOIRTH % B F mﬁﬁfb&w&ﬁm%
FTFEL VLI EICR 208, DTSR T &9 I 0gab EEh 2 EikT
2 B AET 2,

9. 7777 =Dkl (84) OMADMERE & 2 L /X

Vx(VxE)=V(V-E)-V?E=-V’E (87)

IZT. V-E=0 %o, il (86) ZH\2 &

B P OE(rt)\ 02E(r, t)
—a(v xB) = 5% ( Ho€ O8t> = THofo— 55 (88)
) L CEEGNmETRERDODANES NS,

O?E(r, t)
2 }
V7E(r,t) = MO%T

FERIZ, (86) DIEMEZ & 5 2 & I2 k- TSR TR EHEANES
nz,

(89)

82B(r t)
2 _ b
v B(I‘,t) = /LOGOT (90)
Z Z T,
1 N
mm:?,c:zwmxu%WM%ﬁﬁ) (91)

THDHILICHERET 5L, RD LX) Ll LSO ) KEAERIRES
ns,

1 O’E(r,t)
VZE(r,t) ey (92)
1 9°B(r, t)
2 _ - ]
VIB(rt) = S5 (93)
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g(x) ot glx - v

> X

12: BB g(x —vt) T g(z) ZEN 0t ZIITBRZZZTITHTREI L 72 b
@?%%O

WEG AL, BY LS EZRTh 2 OGHEE ¢ TEML T LR
RLTCWw5, 2D EZMFET 2701 Z3EMDY 1 RITDPE) A% 5 2
cl: ;)o

o, 10

a2l = 2o
oA 2 MHOMNL MR f(x,t) = g(z —ct),g(x +ct) ZFRFDI &N
(94) ICEEMRATEZ LICKDEPDH LI ENTES, TIT, g(y) &
OB E TS, FE y=a—ct EBL L,

f (94)

0? oy\® 0*

8x2f N ((9:/6) 8y297 8y29 (95)
1 62 1 [9y\? 2 92
zoe! = &(m)zwﬂ:awg (96)

LD, glx—ct) DEBICHRIC 5T D 2 L3005, [ARRIC g(z+ct)
BIRIZ72 5T 2 EDRE S, g(x —ct) 1ZBIE g(x) 24BN ot 7220
TBHLCHDHDT (K122H) ., ZOMRIIATMICHEE c TREZER
T L T02HEZFBL Twd 2 005, HERIC, #g(z + ct)
(FETTIANSHEEE ¢ T2 ZEZ T Il T 22500 L Tw 5,

9 YU RXUI)LAEREEFHREX
9.1 Za—bhYAREEA)LAZH

fHE D70 1 RIUERMTEZ S, DR, Fiilk L T3 EESR (2,t) &
ZIUTK L THIAZ I E DML v THEBE) L T 2 EER (o, V) 2F 2
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%, Za—bhUETIEINS 290DFBEEZDORIFRDBZER THEITN T
W3,

t'=t, 2/ =z—vt (97)

INzAY LA E V), Za— by HRRIETY VA 2B L TR
BT 5, FEE

dx’ de’  dx

w T oa ar (%8)
a2z’ A2’ d (dzx d?x
ﬁa‘-dﬂ—ﬁ<ﬁ‘0—dﬁ (99

DT, ELLDEERPLRTH =2 — b HEROBIZFELTH S,
Trbb,
d%x a2’

D&, BEERES THHHRADBFE U 2RO L2, Za— v
JIEHIA Y LA BRI L TAZE L v ),

9.2 YI7AUz)LABEREO—L VY YER

TiE, EEIGE (92), (93) BEIRLEFEIE. TholBAYLAZE
ATIIAZETHEOZ E2g0 5, e Ra7oic, 2o oI
N5 WO

_1e &

2ot Qa2
%EZ D, COWAHETORBYIVR—ILEEF, FXETIUNIL
¥+ v (d’Alembertian) EMHEND, 1ZIRD K 9 ICEHR S BRI
W EDTD D,

1 02 0?2 1 92 <L_#> 92 2w 92

2o or2 2ot o2 ¢ ox'dt

ThUE, B o EEZRDO NS HLE LAl (GER) &> TRA S &
WA ZEZERLTOTEADE L, 22T, 7Ly v VBAEI
PRI-NBEHE L TROEEZRA L TA LI,

(101)

(102)

c2

ct! = alct— Bx) (103)
¥ = ~(z—dct) (104)
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DR, ZODMEEER (x,t) & (2, t) DWEE ORI IZRDOBIRY
LS5 2 ED3TD 5,

o or' & ot o 9
g - BI LRI 5ed 40l 1
o1 ator ator % T %%y (105)
0 ox' & ot & aBf o
= - =< , == _,Z _ == 1
oz dr 0w ozor o ¢ ov (106)
o
10 92 1 NN P[0 ap o\
2otz dx2 2 v ox! ot! 78:1:/ c Ot
2 2 2
N A Y C A 20, o O
2 (1-5 )8t’2 (-0 )83:’2 c (B )8t’8 !
s
1 92 0?2
Z0tE 97 (107)

ICHFELLS D 2 E2EGET % ERDEMFADHEENS,

a2(1 _52) =1, 72(1 _62) =1, 5:6
S oa=v, B4 a¥(1- Y =1 (108)

ct’ 1 -8 ct
()=(E ) e

BEoNG, 22T, K o?(1 - 5% =1 BEBEOTIXN 1 TH S C
ERRLT05, fEo T, ZHUIRE & ZE DR TH 5 2 L3005,
FEE, —MICEREDRHIERD L ) ICFH T 5,

/ o
o\ C?S 6 sin 6 x (110)
Y sinf  cosf Yy
FADITHDITHIRIL cos? 0 +sin?0 =1 ThH 5, (109) ZO—L Y YE

b\, 7A vy a ¥ Ay ORI EREIC X 2 &
1

JI-F

£oT

o=

v
p=1 (111)

Th s,
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9.3 IVIAT7RF*—ZfF

(109) & (110) IZIBIIBAIT V223, Ew232 Kb 5, —D2HIE, (110) D
BRI HTND 1 X D/AZ WA, (109) DIfFFIEFEIF 1 LD OEEE
VW, 2FHDEVIE, (110) D 2 HOIERNABEFE I TN ERL > T LY
(109) ZFELCTH B HTH B, TDHoD, (110) ZTFIDOEED HEDMI
DB D (22 + y? = 2% +y?) D5, (109) IZFHFEDZEI—E IR
s, bbb,

(ct')? —2'? = (ct)? — 22 (112)

MR & > THREROMDMR N2 2EMIZ 1 — 27 Y v F2EHE &IN5 05,
DRI B 2EHIE S Y 2T AF—22[ (Minkowski space) &M:IEIL 5,
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