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B, 18 (2.20) X £(f) AHE € hiRiR (A)) 28
Gl =0. V&€ R, (2.31)
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m(r. &.n) = fT?H{T.,C._n_}-dC. (2.44)
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Dew () = Dl(€(8)) + /ﬂ " Demi(r. (1), &(t — 7))dr (2.55)

RTFEMIER (2.38) XF € WABHE (D) HWSE, FKyns
TR (2.38) oy % 51 5 & ¥ (2.54) ROCAEB TSR (2.39),
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(2.39), BNFEsrtEmsr. B3z, i (241) RE m(r, €, n) 8
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XRE, BIA (2.96)—(2.97) % (2.99) ExX, &1 A'(7) WEER
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7E (2.92) X bFEREEH /MR, S HEMLSREBR
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FE 6 4 1A RS U L R4S (][R AT, DB IK
Bt A(T) = (0gn(7)) S & PR, B i R 3K B
— R (WR—), B
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ei;(8) = bi(O)py;(t) +/ﬂ lbﬁ{?‘)pfj(t—’r)d?*
(4,7 = 1,2,3,2 # j) (2.116)

Eu(t) + Egg(f) + Egg(t)
= b (0}(p1s(t) + poalt) + pas(t))
+/{_} b;(T){pu(t — T) +p22(1’f — ’T} + Pas (f — T))d'i".
(2.117)
L LA BRI o . a2 5 by . b 2 RIFRK H 5
BOH L R K. EMEREENE D o BRI, A+ 2
RAEEHBERE -, . b 5 a. b A9 ETH
VI TE 5 (B B B Y # 5t of 2000 88 08 o .

THH TR AR SR TR E AR Ak,
BATH (2.112) B (2.114) K55 —8 %0 TR

a(t) = a{0)=({ —|—/ a{7T)=(t - 7 (2.118)
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e ol ¢ R HHEHEE ASHE, MHhEms ofr) Mg
18 B it M AH I 2 B ay (7) *zﬂz( X AR, M4
(WA §3), AHFEREE (2.118) 858, M AMRFTEH
AR, W alr) = a (7). ﬁ}%%rhﬁ}f/ﬁﬂ (2.118) py4&

W EAGHEEFEEE (M.
WMt =0 5%, E—THEE () = £, BN

et} == H{t). (2.119)

H co HA %L,

HMEELE R @ (2118) &, MY T A, H
o(t) = goall). (2.120)
WA AR, BRIVEE
a(t) 0. (2.121)

Boh, R TR RE, RGO, KR Ay R
R A, RARSE# s (WA 7). IR alf) ﬂ?.ﬁjﬁ,
WRIAIE . R, MabEW of) R BREM L ER, B

o' (t)<0. (2.122)

ERITE (2.118) W, 75 L B E A o(t), KRBT X2
MEBNEEHE ) =c(t—7), 7 € [0. 400). NEMfHE
ﬁ BBT2] L IR, AR AR TEFT R & A TR e 2 {8 Y AR Y

AERAAMN, Hut 27 B s R A 5 B 3 B 1 B 40 sRE B
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M7

WS, OB R Za (fading menwory) #H g, EF
XAEE, B AMMELGERBECED, I PREBEREL LA
A2 A GE ] X R, FH R ERE L RAHIIA—TH
FHOEGRH. Ll AEFR (2.118) HHM o (7)) BB
RBGIMER. X¥, |REEECIZEE, MR ofr) TR
2

()2l (t), V0 <t <t (2.123)
EEF (2.122) £, LREATEBH
d)<d (b)), V0 < 6 < 1,
BN a'(3) REE ¢ B S i hnag &
" (1) 290. (2.124)
(2.122) K (2.124) R 535 25 A M RER %K.
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NN - X R (2.118) RAEMHNE  AXE R
sayrmmauy+ﬁmymﬁmr—ﬂ¢n (2.125)
H i B B(7) B FTIT IR PHE R 2 S b (7) K bo(7). 18
EM =0, M - EH o) = o, BiiE
7(t) = oo H{t). (2.126)
Hog y-EF8. HEVX—R, i (2.125) *F
e(1) = ogb(t). (2.127}

BARN %A
b(1)>0. (2.128)

WS, W EAGERT, BEERT RS, M IZEX,
R, b(f) R ¢ BRI NR 3, B

b (£ =0. (2.129)
X T E AL O(2), REGSILBILA o
16 (81 Y210 (23], VO < £, < ts.
EEF (2.129) &, LAREY
Ht) 2 (t), V0 <t <y,
B O'(t) R t By R iRaE R 8L
b (£) 0. (2.130)

PLESHe WA ¥ b{¢) BT Ta] G038 hn i g, /e 1 i 40
BOEME (W1 S). XMESHY 85, XRE b)) Kyt
2 ¥ p) I I
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A

h--hin)

() ‘
H 5

IREE A MEEL s s o i Rl N X (D=2 R (AT SR V4. RIS E v R
B8 R DR Rk S TSR R s e i k. I 81,1 Hr PR,
P E R ER, FHEBARASETR, MAEMNKIES, TF
2 Js KRR AW, FEERT EEE, AR ABGH
H, BEASHE, S TKABTE. R saFr LR
MBS W, - K S E S ER R. U, Bl iE e
R RN S E, e B A e jE R R
FUERPE, W MR R AR, T A R R Y o B ARG
H (T AR 7 f ) X4 far okl sRUME B LR 0K, T 6] vkl v
BRI K.

i (2.129) A1 (2.130) 28, B(r) LT RS %

Wl+xc) = lim H() =0, (2.131)

f— -0
W PRAERY B PP 40 1R B R T
Bi+oo) > 0. (2.132)
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BB R B A BEEL A BE A

B IR KR &8 BE /= 6 RRERARIN—F
A o, 34 =t BISRREIZMN A, 1 (2.120) W15
t— 1 oc i,

f(f) = [(r)(f—f] }—b(f—fg))ﬂ'u — hrf-? -f')G)(fg—fl)ﬂ'ﬂ. (2133)

R, %4 (2.131) fS78T, MEFET £ fgin, R aR
Tl 2, MREREEERAREIE: ok R (2.132) Raret, R
W EREW, THRHEANZHEHE, % — o it, $E FKRKAH
T, KSR EARE

¥ 81 ) 3 e idFER A, m (1.T) RESE
i, et (2.118) & (2.125) By alt) & b(t) 55K

alt) = ke it bt) = ! + lf (2.134)
k1
BRE V(+x) = ¥V(t) = ;l; = 0. TR 03X PR B A

BIEHE. TR T 41 ) 4 p I E RO, B (1.12) AR S
Bl 1 _
b(t) =70 —e 1. (2.135)

TERXFRES, D(4oc) = 00 NI B R B G 4G 2 v 1 {4 By
FFrE.
ERBEAF, REKRER AN RRE RN TE
‘Et: £
a{t) = ap + a;e” ¥, (2.136)

Kifao . o R p MAEER. T, 3 —-E2F4TES
o1, HRMEHE L TER.

L

A
alt) = ap+ Y _ a0, (2.137)
i=|
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HePag. a; Mg (0= 10 NY B R IEE .

TE UL R (2.137) 8 LR BUE RS R b
k. RN BI— P F RS & olf) AERF M (2.121)
—(2.122) & (2.124) s eBEK. A

af+ x) #£ Q. (2.138)

e g7 (2.131) & AWt /<08, o=c=0. %
(2.118) M1 (2.125) A4 B4ETr S5y (Lapiace) 258, i
BRI EA S RAER (2R {11]). S8

Gls) = sa(s)iis), (2.139)
Fls) = sb{s)ais). (2.140)

Hor o frm o WISl THE%. du L85ty
s2a(s)b(s) = 1. (2.1.41)

BHEEHMEL W ERNVETE, 5
a(+0) = lim s@(s), b(+0)=_lim sb(s).

Res 340 Res—+~

TR, /B (2.141) K&
a(0)b(0) = 1. (2.142)
MR (2.141) - (2142) KBRSV ROER, FHRE
a(0)' () + B0 () + @' ()8 (5) = 0. (2.143)
% (2.143) RAFFIERBB TR, B

a{O)' (#) + b(0)a'(t) + /: 't — W (r)dr = 0. (2.144)
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W EET L 0B ¢ Bar, HZEBIRF, HAA (2.142)
A, 153

f
b(0Yal?) +/ a(TVB (1 — Thdr == 1. (2.143)
HEER al+oc) > 0. & VV{+x) >0, W5 ¢+ = +oc B, #F
{
/ a(7)d' (¢ — 7)dr - +oc. (2.146)
0

fB (2.146) R 47 (2.145) KRR RS AL, BLLB ML (2.131)
.

§3. BEM: f e AR R H R AR A

. BRI RY A H IR
mﬁﬁﬂ =R, EERERSBNEFERE (L
SBAE (3.44) ) TR MAERO IR . W LR YERY BE BB Y

AMAR (2.101) RAZSHBFEFRE, BE

82?11 82 U

3
.lOG atg 3 Z ﬂ'ijk-{ _Ul m)

3 2
0 g
+ > fu z;k:f’r)m(?‘ — 7. 2)d7 + peb;{t, z)

=1

(i=1,23). (3.1)

AR AR IETHEA S -7 HHERBEATE, ©
FEITEEANEH R
af?gu,, ﬁzm.

3
f, (0) (%,

Fohe =1
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+ Z /’.’. ol (?L_r)_fiifi—fr m')d?'—}—pﬂb(r )
jkd=t" T e j 51-'_; i ' ARSR

PR MR ERER G BSR4

TEVST R > A 28 B LA 3R o] Bl RN BB 2 BT, BB EIR
FRANKE. EYyHE4 (31) Fi—- TR RES R
26, PR BEHE B B 3T R B R 4 2 Rk 1
P T HER. LN, SRy Eg (3.1) 2
— R R, HF % & R B R R R S i
RS L HEERSNER, EFXEE0AE FAB M E BT
BRI, AW RN R, TR Ry
B, WEEAGRAEEEE. WRAIGNE FRNEEE S
B E — 3, BEEAFIE MBI, X 542 LA PR A 5 1
SR, (AR R, BN LREEREERY: W)
SREt R R SR B R, BRI . B EH R
MOTEEIE. (RHFELE R, FaE 258 SeEu iR
ABROBE R SWESERSECBE, BRI, SWHK
WHLHEN, X aOuarElEret - a8 Fik.
WA F R, B EWHER = 0 RE e
[, %4 ¢ > 0 mhX— WS Em2EE %, REEIEY LS.
TERNEEREBEIFMEE, BTEBTHES - RESP 7R
4 (3.1) MR, mFTEe, SRS a0 R A X
P, SURRME SR R FRAGIYE. R PR e R
e TR SR E, FRAE (3.]) wEBNRTENF NS
WP E ERHCHIAENR T AHLFEMYR, &
EEWE SHEXFEAREE - 5B ES B

ARt A0} = (a,w(0)). RATABELHE #
HEEAY, BEEEYEY o 3
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3 .
Y agu0)&&nmzalln®. VEneR’.  (3.2)

L7 kd=1

EM 3.1 asnRukE A) = (aul(0) HRIEMH
Aaa&e (3.2), & A1) = (aulr)) & 7 =0 EHTHF
W, s Ee (31) H AMNGEARERE Y - REL T
A, MARA B E 4.

WESE X 3.1, #x8E4 (3.1) bpsasm Alr) =
(al(T)) 7E 7 = O BHETTHL, %07 FRALR 7 Al B (X
et sk i A(0) = (a,;0(0)) BriE. TH A'(7) M, B
£ 7 =0 hREFENHL, RN EBEFNERETR
AREDEBERIR, ERE X EEARN. By A(r)E7=10
WEETHANR, YRAHRBALEEREGEEE, HWH
Fe A £ 1] 067 7 L S5 B 22— SRR 3 R AR 8. X et 7 AR AR R
fr TRME SR 2 (T Y% P A H%e i), B
13300 BB L S AL T AU G

AR AR S RS RA (3.1) AEEERN
SRS AGES Y - I EMEL B S A0RE R L  R
AR, FBRAE (3.1) FRERTRER u N —oco FMRZ ¢ 4
BT R EGRS. B, 7RI Ry R A 8 E R 1 R A
Bt = 0 FHELUSHELN, SATHEHE v 7E ¢t =0 LY
I ERA S, B

wi(t, ) = ¢t 2}, —occ<t<O (i=1,2,3), (3.3

Heh gt &) (1 = 1,2,3) BELE (—x. ) x R # {—oc, )
X 2 {58 W) BB A G [ B A R A ) — SHEMBT ) Py

&7



2R E. XEE, mERid
filt. ) = pobill, T)

3 0 2ot @ .
— o 1:." .= 1,2,3), {34
+.Z ‘/ﬁ_dx it ) r,00, {1 .3), (34)
ki1
m A Ra (3.1) & (3.1) AT s A
97w, 3 S atI
- _ (= TR,
0 f}f.‘z (f 31?} ;;,_1 a”“(ﬂ}{;}.’I'_}:H;l'g ( m)
: f FugT, @)
| Lo lE— T dr
TLEI-{} (I!_J;:g_ ) f]:l?jal"g
Chta) (= 1.23) (3.5)
Ha t > (.

AEEE MTFEELENERT >0, 7%E (0,7T) xR’
FRSr - WmiEkaH B4 (3.5) M ull, e}, FHEL =0 &
i 2 T B &

'”'i(O: m) — u?(ﬂ:‘-).
S0 = @) (123, G0

e c RY w1 uf(z) & ul(x) (1= 1,2.3) 2 M&HR.

BeW - HERE # 2C R, & (0.7T) x 2 &Rk
G- mEAFRA (35 MR ult. ). BHRE =0 HHEE
m (3.6) Bk (Kb e e 02), Ha QiR 002 Lk
i R

":’Li\,:'gﬂ = {J’.‘i(t, 13) (F = 1.2, 3} (3?)
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By

3 Ay, t Oy (T, ) )
(D) ===+ [ al = r)———dT } n;
;. ::Z.!: @it 6‘J Jo MM ) Az I o
— oi(f@) (= 1,2.3), (3.8)

B T >0 HIEFHEHIE, W o (i=1,2,3) BEX
e (0,7) x 002 Ly mEs, n; (j=1.2,3) % 002 Eefy
S n R, HRAMENETURERNTHNERES
B ® QiR o2 mma I & I, Al #E I 5
o EarBlgs i edn (3.7) 5 (3.8) Wyii F & ik

HREE (37) 5 (3.8) tv& LR ERBRERAHR 002 &
ARl SR, £ (0.T) x 2 miag (0,T) x 802 L
M —#E A (te) (1 > 0.z € 082), ®an (3.8) pyih B &4
AUERHTARHEY v NIRSEEZSAE, maofeEm T R
MR u BN AR NG O B § R E, XEET, (3.8)
B4 kA BaREHE,

T RS BRA (3.3) W B SR R
B, BRBEREERTMENE A(0) = (a 0(0)) F R0 E R4
gh, AR E RS M RERA ST A EEBSGER. ATHE 2.5 M,
HHA R ER kR A(L) BE

A'(t) = (aj;,()<0. V>0 (3.9)

A"(t) = (el (1) 20, Vi > 0. (3.10}

T LRAERS - WM BRHY T REIE, B e
AL BEAR Y B SRR R R LR T 51 07 BB 7735 bl it i, (EAF B
GE L, O S ERIHBE R LA, 0L 5 2 R 5
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], R R RE TRBAERRITEXRRS WESTT
BB E B EBWI I A-

e, 3 2415
Lt @) == il (¥ (.
2 ( ) j§| t_;kf( }arj(}“( }
i Z / al (t— 1, xz)dr
o (T ——— — 7 :
J bt I.Tlrf'lJI ({)T (}Tfi

t>02ed2 (1=1,23), (3.11)
u‘i|(ﬂ.oc]><6‘f? =0 (? = 1 2 ?)} (3 12)
ui(t,2) = ot xe)., (L0.xef? (i=1,2,3), (3.13)

B gi(t,2) (4= 1,2,3) RELE (-, 0] x 2 E# K%
¥r.

hie, .
gt ) = Y (t.z) (i=1.223), (3.14)
wi(t, 2, 7) = ullr, @) — wlt. x)
= ui(i — ’.-".33) - 'H,;;(f. :E] (E, = 1,2,3}.
(3.15)
B RA (3.11) AR
(}u,
= t.e) = u(l.a), (3.16)
v, 4 )y,
—(t, ¢} = Giiht |+ XC) — LT
At ;ﬁ;!_— ; Ik )a;f‘ja;'ﬂ; )
i > fr'}i'uk
+ LT
_?kaf:i]n ”’I_,il-’if( j[’(}f?(}r!( m T)dT'J
(3.17)
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Witz = ~SE(a7) - vlto), (3.18)
Hepi=1,2,3 Xh&MF (3.13) THAEL =08
w0, ) = (0,2 (3.19)
o, _
(U, — — \ ; 3.2
(0, ) 5 (0. ) (3.20)

wi(0,2, 7y = &l~71.2) — (0, &), (3.21)
Hir o= 1,23 4, KMEHE w2, 7) TRRABEEOTH
F 14
7= 0B, wit.e,7)=0 (i=1,223). (3.22)
WA B (3.16)—(3.18) AL 1 At TR EER TR,
HeITER 7 (<7 < o0) MITEER ¢ b FEUBHLE, TR

(3.22) Rk LR —ETE 7 - 0 Loyih B &M
it
Uit,z,7) = {u(t,x),v{t,z). w(t,z, 7). (3.23)
HE4 (3.16)—(3.18) AIH %
i
ot
Hy A F--TEMMRER T fivdEs (3.19) (3.21) 7

H5A

AU (3.24)

U0, 2, 7) =%z, 7), (3.25)

Hep U, 7) HmmmERi. X8 S8R0 ERELt=10
TETRRA T R EAES - RS YR ERE, kY
BT D4R P 2 BE 77 0 L i i b M T 2
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F AR B 45 R R T . 6 5 11 T A Y s
MR AR 582 (2.111) {CASHEFE A RA (RE R (3.44)
), BRI RHAN T

1;}3 Hy

2
e 52’&3 _
= (Mt ) + (MO (0)) (¢
H()”(iﬂ+((}+ﬁ(ﬂ2;&mhlt@

(1, )

0

+ /} AT A (L~ 7, x)dr

3 E)l‘zu
+ / )+ (7)) Z ——(f‘ — 7, z)dr
=

- dayilr,

1 pobi(t. ) (i=1,2.3). (3.26)

RSB R (5.7) 58, SLptBERT a4 31 4 57 0% S 04 20 3 B0 &1 Bt
MmFEER.

1(0) > 00 A(0) + 2u(0) > 0. (3.27)

ETEMERTIORD:, THEREGRE AT
REER (W8 10).
MERASNE, B u FEETF R, ki by ¢ &
%, BBmHEA (3.1) Ly
2

3
Buk
@ikt +0C — 4+ o5y =0 (i=1,2.3), (3.
> @i )B.jd;z:;_ Pu (2 =1.2.3), (3.28)

iki=1

Ht A(+oc) = (air(+20)) Bk 264 it % &, 72 7658
Wl A(+oo) i RN K & HG B T FEA (3.28) £
T OB RENAE GRS T EM RERLEESEE (6.1 &
& ERLiTie.
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LEORIER R R, (R RS T
3
w.OULES, (B w BKBTRE (AR pp — HAEN

2
v, RTLAZBE A, PREAEA (31 kA TER
3 52'{‘4‘.;‘.
Qijar(0) — (1, x)
g1 ’ G:EJ'(}"”
e 3 [T 1 T g () =0
s, (T — {t — r.x)dr + pob;i(t. @) =
ki1 70 Lkl Ox;ry o

(= 1.2, 3). (3.29)

ERBEX D R, BV HIES R R RS R ER
RIHR S, FEMRSOE v EENZ (W t=0) gig/FAE
2 CHMe. RUTHEETH L ERITE (0 (3.5) ).
HRA (3.29) 5L N

> Poy
+ Z L ﬁ.-;jk.-:(f — 7) (7" Uk (r.x)dr + filt.2) =0

O, 0 7
(#= 1.2.3). ~ (3.30)

MPXA AR, Mg M RERBR T RARE, MATEK
2RI 082 i R AR R

3.2, dRektERLMMETN S AR
FREBGBAMAEHIER (2.4) CADRFEFRA (TS
HE (3.43) &), @B

3‘2
po a{? = divG{Vy(t, x})
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+ / Y divH (7, Vylt. 2). Vy(t — 7. 2))d7 + pob(t, z),
(
(3.31)

Heardivy V RRIRRETER © = L) 22, 03) B9HESH
BE, i MR G = (g;) BEE divG g X8 --Brik

> 5] » _ _ .
" (Z ‘;_9&1) (RFEE ). LRE YRR, RE

i=1 IJ

(‘}E?ﬁ
L f.‘
3 K
i
— g, .

i=h
3 e l;}

———hi(r. Vyl(l.x]. Vylt — m.x))dr

o Jo O

pobi(tox) (i = 1.2.3). (3.32)

HRH (3.32) M SRR R R R R
4. 1TH (3.32) AGHMRSI, HALT PR - RS TR
THE %

azyi
o

! Jgi;
= - Vylt. o
jgj(d&m( (f,x})

(t.x)

+ ; C)E” T, Vylt,x), Vyli - . .'I!))(]T)

Py
—{1.
3:1.*_),-5.-1";( @)
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~ [~ 0hy

* (. Vit 2), Vy(t — 7, 2)) x
fEI=1"71 OMer
P yx
—(t — 1. 2)d
E}.’.-:‘_.jﬂ:irr{( T.e)dr
Tpobi(t@) (i 1,2,3) (3.33)

E£X 3.2, % H(r,&1n) #x §2 vasdig (A)—(As),
A G€) R (219) K. MwsfeBA (2.18) L4 k6K #
FAL, R S8 D PE) AR EMBANLE pHaEy
ey y=ylt.x) &k

3 :
X:(QEWW&mD

i,k =1 O
+ f fr—-l--“l(’r, Vyl(t, &), Vy(t — 7. 2))d7 | Adepp > 0,
0 O
VA, 1 € R¥\{0}, (3.34)

M AR5 AT4n (3.33) 35 M BAB R B R W — R LM,
1 Ak 3 a= o &1 ¢4

THE&ISHEEFRE (3.33) Mo fspy.

Har Wi A RA (3.33) i AR T 8RR 9 7Y )
HMUB G2 - HEFEE. Eifid XS e Mol Sat, Ml ER—
B, WS RHER vy =yl x) EEER (0 f=0) >
ATEI AN b -

vilt, @) = gi{f, ) (i=1.2.3), Vi<, (3.35)

e ¢ (i = 1,2,3) WAEHEY.
FRA (3.33) WAHHEMESBR L SR
JIERIERLL. B LRk, mEENN, TReBAE v =
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(tt1, to, s} HEMER: MAREEREYE, BEICEE R RS
FERAER Y = (1. 42, Ys) FIRAERE

FREAE (3.33) MRSV - HEMEMREE &1 >0,
2C R & (0.T) x £2 dRpEa (3.33) 49 v = y(t. ),
{EHE =0 0¥ B985 &0

yi(0,2) = i (@) (/= 1.2.3). (3.36)

Hifrx e 20 yl{e) (i =1,2.3) 4 EK, BHE 2K
mH 082 L?ﬂﬁETﬁ"l]iﬁﬁﬁme—*:

B,
3
> (9 Vylt. z))
F=1
!
+/ Vylt. :I:}‘Vy['r._m))m‘lr)-n_.’,-‘m?
— o) &:Lam, (3.38)

Ha z{t.x) 5 ot ) (6= 1,2.3) wowsE (007T) x 88 1
Mdﬁﬂﬁ,H—IMﬂmm)%ﬂﬁLwﬁﬁ%%ﬁﬁﬁ

MF RS (338) MY TEHR O LB ERH. B R—F
T RDIWRI LR R MG, BEE YA E M. W, 35
]88 R SR 28 M T AR R (BB TR S R i 1k (2, i B 512,
Lo AmeE Tvipe, 0 T HR(0R ek, T v % 002,
LH BRI MES MR, X — A RS HEY (3.38) A
B, HAmE WA T RAENE TR AR 0 RS (R
FHEG 6.1). _

MARA (3.33) Y E @B ITS, JFEEH R L
B MR, fE—F BI85 T AT DA E I % i 59 AR 2R TEE B 28/
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AW TRESEBYFELS, 0#0 TRRE T 52 FRRL
AERMOFEROAEA. ARG (3.38) M REA, WHM
FY f 5E 4 P) B 3+ i 4R JL R fy R+

3.3. — eI hE AR
R AR Ay i El ] Bl TR

Y= Fu(boan ), Y= . ys = T (3.39)

EXMAFA T, MR RE (2.4) FTLUEN. RN ki P
HE R o WRE: XBEOS v, oy TTX. HEees
2HEA 3.32) ME— 4+ FEIFELS

32’&1] . } 8’141
oo~ ar, g Oz
Oul Fiq
+f aﬁh( 3’1‘1 (, 11) (f—*r:rl))dfr
+pab (. 1), {3.40)
o
HAid g (,}”1) = gll(I+Vu), M Vu = dldg{_‘?i 0, O}
) dr,’

ey
R B R VI B th TR 4.

¥ =+ g (i‘:?l';]); Ya = Fa, Iy = I3. (34]}

WETEBIE D 5 1y . 73 X MXFAER, WEMrEN A2y
BE 332 M- 1R TR

32“] o a3 aHI
po a2 N a.’lfg g 3:1:2




iy o Juy
+/ f--i'-‘u.?-,-—(f**’?"ﬁ;?‘-g)) d7
o O ( (},'T.'g( €):6y

+pb (1, 22). (3.42)

Hrb g (g“i) = gro(d + V), T @ = (u(f,22),0,0) %
L)

R (3.40) #1 (3.42) FTRL 45k

potry = (g(uz))z + f)(h-(ﬂ ety 70 et = 7, 2)))pdT
+pob(t, ), (3.43)
Hebw, gt hByhbrk. 4 5030oigin BE (3.39) SHigy]
LT (3.41) X TFHRMF L0 3R 86 PP 2% (b A7 i, AT LL7E 9.
v (3.40) Y5 (342) wigk W (3.43), HIRMEH: A
BEWE

g (ug) + /ﬂm he(m,u{t, 2), 4 {t —r.r))dr > 0, (3.44)
B he(r, ug(t, ), up{t—7,28)) T b7 up (t, 2), up (F~7, 1))
X TFEE .t r) HIH.

TEHFERE A EAE - EHEN R L H R, T
—HERE A 1RO (3.43), AN FE AR 2.2 1 (2.41) LM
BAFFAAL A

£
/ d-h(r, Cop)d(<0, VEnecR.r > 0. (3.45)
t

BRI EE M LAES EED S miEgmn e
LWite. ERNTEANTR

potie = (@luc))s + /ﬂ (D (1= Tor)))adr
+h(t, x). (3.46)
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B a(+t) =0, F5EH, X OFREAE, (3.43) P
g & h a5k

g(&) = ¢(&) ~ a(0)u{§).  h(r.&y) = a'(T)(v(m) — ¥(€)).
(3.47)

WA, TREIAE &M (3.44) LR
(&) >0, Ve R, (3.48)

MR RI A% (3.45) Wik %

a”(7) /é(ﬁ-‘(r;) —(())de<€0, vene R, 7 >0 (3.49)

n
(3.49) iR o"(7) WAHBBHES. FE—HH RINRET
a"(7)20, ¥ >0 (3.50)
H—#HEE a'(d1oc) =0, LA 7 3 +oc $l4, TABH
d(T)<0, V7 0. (3.51)
i IFE S iR a(4+oc) = 0, 240 H o] 8
a(r)=0, V71 > (0. (3.52)

WA, | (3.49) 5 (3.50) X XK

ff(a'l’(C) — p{n)dE =0, V& e R. (3.53)

i)

S, () HRFEEmnRE, B

F(O20, YECR (3.54)
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(B8 11).

EX 3.3 ®a e Lllnr[(]*f-x-’]' ﬂi“%ﬁ%ﬁ-%iﬁ u e
Cl0,00) ARy T >0, &=

T ;
/ -w(t)/ a(t — rhe(ridrdiz0, (3.55)
0 0 :

]ﬁl:i'ﬁ a(fty  CF &, ok, 658> 0, £ HE aft) —
comt BESA, MRS o B BTEE 6.

ALGER: Fae€ (0.oc). ' Z0. H
(=1)a ()20, V20 (j=0.1.2), (3.56)

Moo BWETHE (2R [12]).

g1 (3.50)—(3.52) v W, FHi (3.46) &G WiEs
FR, 7 a € C?0,00) FHLGEETY., BERFELTRIE
K% a(t) BREBTRH. ﬂﬁ%%FﬁEBMﬂ%ﬁﬁﬁ% 4
KA RE alt) YBREEHBEE TR (B 2] RE+FH2
X k).

84. WA AL Ay 55

BT RTARVERBEE) e T RAEE S TRAES
B, R RN, D228 8 R 2 A% B S R AT
©.

HYER MR A ERA (31) &--#ES (80 §3.3 &
gitit) kA

!
potb (6, )~ a{0)ug,(t, 2) + / a' (f — g (7. 2)dT
tpoblt, 1) (1.1)
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FISET, oo =1Kb=0. BB ofr) HEEKH (3.56), Y
a(7) FEHE R IE RS, o(7) FEEBMKIEERL
% T — +oc B

alm) - . {4.2)
Hf 20, &F

[f. ' (t — 7id7 = —a(0) + ¢ (4.3)
XEE, R (41 B R

uult,z) = m.{.m(t,;z:}Jrft m(f —7 ) g (F, 2} — e (T, 2) )dT,
s (4.4)

Hodb mir) = —d'{r}.
REAERNEEAERS - RESFE 44) &k, 5EHEHE

W, BE =20 BEE, mir) £ 0 K 8iHRE 3757055 4 7]
BeyEnm¥, B rmlr) 7 v =0 29#.
itieF®’ (4.4) @ 54 (Rayleigh) 5 &, 7S R
{(t, ) |t > 0,2 > 0} shok#E (44) B u(t, o), FHHEL
mTEE AN
w(t,z) =0, % <0, x> 08, (4.5)
u(t,0) =1, % ¢t > 08 (4.6)

) B 2 M IR B R R R R R BRI . L G(s, o)
5 om(s) a#NEREE w{t.r) 5 m(t) TR (REHn
A, Hp

i(s,xr) = /{jm e ult, r)dt, (4.7}

m(s) = /ﬂm o San(f)dt. (4.8)
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AT (44) T EEiirys, HEES
igl(s, r) = §°(s, ) — su(0.r) — u(0, 1)

= s°fi(s, ) (4.9)

(XJLBAT (4.5) KX) &

o

(/t m(t -~ m)u(r, :{r}{ir) (s.xz) = m{s)als, ), {4.10)

0
i REES]
$20{s, 1) = (¢4 M0} — T W pr(s, 7). (4.11)
e c20 A8 (4.4) FRAH,
w(0) = [ mit)dr.
e (0) fﬂ m(t)d!

i 34 2 (4.6) TER BT T R W
1
G(s,0) = —. (4.12)

&

mEm(T) & 7 =0 QRAB, 7(0) & 7ils) BWRLE,
HERES rmr) £ 7 =0 488, w0 —mls) M HTR

ﬁmy-m@y:L (1= e ym(t)dt. YRes20. (4.13)

NiE, M m(r) & 7= 0 &AM, (111) R LRERP
RAEFXY. 2RI m() FRAREYE, #H 4.13) RES
5

Re(mi{0) — mi(s)) > 0, VYResz s # 0. (4.14)
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Ho4t, BIR m(t) B R, Rk

- ¥
sign (f E'_?_Sltﬂ’l(t} S111 Sgt(it) = sign 50, V& 20,5 € R
0

(4.15)
(BRI DH). R, o (4.13) BRI S5
sign Im{(m(0) — mi(s)) = sign I s. (4.16)

fe (4.13) KRR A CHEM, (0) — mils) BRI —HF
WXT () IR TERREEXE. A, TR » HES
ﬁ‘(4ﬂ)ﬁ%&%#ﬁiuLmiﬁ EH s £ 0, Resz0,

X Faz0 F ARS8
_?1(5111) _ 1(“.'” (o4 i -}'F:.{.s}}"i‘zl (_11?)

8

Fht, b i e e o AT 18

t 1 THioo ,.‘s"t::"- d
u{t,x) = Dyl A e™iifs, x)ds
1 pyriee ]

= T —

1—.uu_’{cfw?}.{[]"u-—r;a.[s)}" Iﬁ;r—.*,}d13 (4 ]8)
g’ﬂ“i T—i0no M : '

Het v B W ETH,

HAWM, EiRRET. (LI8) AEmABRIEEEY
. A (4.14) 1 (4.16) &, BRI

b —

Re(c+ (D) —7i(s))72 > 0. YResz0,5#0 (4.19)
R

sign Im{c+ mi(0) — 'ﬁi(s)}"ﬁ = —sign Ims. VRes20,5 £ 0.
(4.20)
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l(]—ﬁf_r'—I—??;:[D}—irﬁ(.‘?}l}_%:r|

-~ - ] e _ 1
o Res-Refc+rm(0—mm{s1i To—lm «Im{c+m(0)—mis)} =z

< 1, Viz(,

Hod fi(s, ) RRER (4.17) 7117
1

(3, }|<|——[ Y Resz0.5 # 0.x=20. (4.21)

s =~v+1i7 h bXH

(s, )P < ——

.-.2_}_-’{3'

XIREMEER + > 0, U{s,7) % ~ HER THBHEET
LAR). 8% (4.18) XFHHEI TSRS ¥ FER

1 T+ioc 1

i St At 4ot 7 iat
3W1/'—1::c, e uls, r)ds 5 ¢ f_( vy +15, )d3,
i L? E¥mEERES, (418) AETARELTEE
N

ult, ) = oo lim [ oTay vigads (422)
HP R IRV wE L2(IR) 8 X TR,

FTERE m{E) £ =0 S&%0 TEMBR, £%h (4.18)
A I u(t, o) B

gt m e L1(0,00). #Bt, 82 i (Riemann-
Lebesgue) EB 4!, 75 Resz0 8¢

Hm #i{s) = 0. {4.23)

S--4 0
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FEBE Resz2D 6, &

x

lim ((c+ m(0) - fifs)) "7z ~ ) = — ¢, (4.24)

¢ + mi(0)

XERB®E Res > 08, (4.18) KM POERERNES
ar i, BA e (Cauchy) ©HEE

l i p i = ik
2ri (/ i T /,r) o ermi@mmir fr0ds — 0, (4.25)

Hebr DARTHELAE |5 — v = p HR s =~ HHHTH
(W.Bd 9).

Ims
fi
5 7 = Res
7
&4
TR
x> al (4.26)
mf, H —
@ = Jo + (o), (4.27)
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S E

lim [ leserR@-mm e 04, <o, (4.28)

p=oc frog

M (4.26) XH

vHip ] . -~ -~ .
lim [ —em(EHRO=REN a0 0. (4.29)

P o i 8
BiHER (4.18) & (4.22) FX, &KEFE]
wlt,x) =0, #FH o>l (4.30)

XL m(t) TRGHER, RS - WS HE (4.4) ik
EMKBHBEUERER o = \/ﬂ+ /ﬂx?'ﬂ-“)di 4, RA M

W, EWE m) 75 £ =0 S ATH, RAEBEENE
HEMREHE .

SevE m(t) a0 EHE, TEME (44) (4.6) WRLEL
r = at WRIMHEL. EABRE m REMEK, B m ¢ 00, o),
HHESMSHRAHE [0,00) LAr#l ghrt, H (4.8) XH# A
R4 BESBEER, 4 s—oc B, mis) ffllEkRrALFE
=

mi(s) = o=+, Resz0,8£0.  (4.31)
5 3
il ARl
P—S{f?—!—ﬁi{ﬂ}—ﬁi{s}}_%ﬂ‘
_ (oo T Ese— bmeoyer i) T (1) (4.32)
$
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BHMAA (L18) s, LAGHSE SaEHPHTRRY

u(t,.xr)
— a —dmo)ctmo) Fr | /'**"’K' 1{}_‘3({#&@)}—%3@4){15
2:'"']_ ]
o rmerm(o .;r*H{ (¢ _”.3_(0))—%3:)? (4.33)

E¢fﬂ*%ﬁ%%ﬁ%ﬁ XEAATRHEESRE HO Y
R R — mﬁ; HoN, ZBEH, ¥ (4.32) iR

IR (4.18) it?iﬁﬁﬂﬁﬁﬁ*#, LHME—Tt R o S
%ﬁ-@ﬂ.Wﬁ&m+%4mﬁwhﬁﬁjﬁﬁﬂﬁﬁxzﬂt
e BT, LM ) B g R B Y

m{(}i

A(t) = exp (-—2([1 n Fﬁ(m)) . {4.34)
HEA R, 7 LRXF m(t) BB N, BE L g8, X0
W EE SRR ERIT. EXEELT, BNES5REER

AL B AR ety R B8 4 7 R A 1 AL
RERE mf) £ 1 =0 LEFHBEHR L. kW, BR
m(0) = oo, 1 7(0) ¥ HM, B a < +oo, [ (4.4)—(4.6)
I u(t, o) MRAEFRGEEE. H (1.34) KB RRN, X
T, w(t,z) RN r = of BEESESE. bR, &
HEXHEABRD - WS R (44) BRPEHEAEARE
R X — O B e, (B e B Y00 e %) A ) T e
() BB B DL B -~ B B . T E LA (2.9) R Hp R

o

mty =Y e " (4.35)

n=1
AR - (2.13) R, m(r) 7 £ =0 BHESEES S
mit) ~ 7. (4.36)



TR, Ta> 18, mt) & =0LF0HFE ARy
DR AR

v Re 520, (4.37)

_f I
_n:1 n* + s

1
A+ g

|f FAAA - Zf(ﬂ

Amﬁf%AﬂdA (4.38)

;7
aa) ; _ 1 E___ . 7y
/ﬂ £l = ( : dmanw). (4.39)
Bk, EH
f()\ — Iarl L ese E,_ (4.40)
f) x

(285 (10]). i (4.37)-(1.40) &, Fef1EH

I;I (E ) ””a“f"él‘)

FHEW, B s EFNE AR E— AR K £ RS,

™ T
“ga~lesc — — ils)| <
¥ ¥

8 Ao
. (ﬂ — arctan—-—) = () ( : )
131 3] ||
i, HAEHA
(s} = T st ese I AN ( . ) : (4.41)
cx x 5]
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HAAES REEATAE L & v e N HRE BEERNY |5
%4> kBt

s(e+ mi(0) - ﬁl(a))‘?
= o) (s g et 4 ofh)et)

l

Re 9‘?[5[: COs
200

(s} 85 ERB|HEANA (4.18) TS Pas BB ER, #
el

1(‘_--.-;{(n+ﬁ(n}—fﬁ(sn’frn—-fﬁ: g_*ljrp—kiF!Sl&: (4.42)
1

Het M &k #RERYE XEHRE. (L18) RAEHBFHH
BRERMTE s — oo 8, ERMIITHHEEE [s|™ HEERES
r, B, W& (44) 46 ut. ) >0, 2> 06t
BAFWA#E. XU R + = 0 o B8 T % Hag
m(t), BRTE R & 20 Y (] T TR R BN B B 0. IR 00T IR AT
W MR m(2) 7 =0 REEEHN A (s, 5
28 ul{t,2) 7F ¢ = af LA RErERRE > BRI

BEER m() T =0 QBN THEFHEOER. BN

(4.37) KB HRE m(t) HOFHTITE. & E < a<l B,

m(t) 75 t = 0 g BE RO H 5. mﬁmaﬁgﬁ%me)
5 7i(s), e (4.13) *A

.

M(0) — i(s) =

= oncint -+ os)

(4.43)
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S BRI AR R, T Eidie o =1 B, e

1 1

— - . 1.44
(- —) (4.44)

L
. AN | .
B N fRAkR, D - PTERAZ In V + O, Bl &
n=1

m(0) —7i(s) = i

=1

| ARy . ]
\lﬂf}lge (Tg - - In \) = {4.45)
Ha O BT E¥. & f(A) = . Hp Res>0, s # 0.
A HE S HE
. N N e
Jlim /ﬂ VRS WIS /L FONdA. (4.46)

Hsh, RBEBRRIE (4.39) 7% o = 1 8HARRT. B (4.46)
B (4.39) R, W

N
, N, Zj 1 | 1

& 5

HEED (4.45) &, BaER

o 1 1
J‘Elo > (— — 3) =ins+C +0 ([_?T) . (4.48)

n—1 T

Efl
m(0) —mi{s) =Ins + "+ 0O (Fl_—r) , (4.49)
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EPLHE, (4.18) A WS BB E R BISREETE [s| — oo
aF, FIREE |s|7! WAEEXKFHE, Fit, FE (4-4)1—(4-6) ig
Bault.z) 41> 0,0 > 0BT H AR, 3 5 < ¢y < 1

FITE R, 0] LAZS AR &S . IR ARTIE SR /£ % < o<l
if, 8 wlt,2) THREXEF L o E >0, 0> 0 8RB
XWX m(f) 75 1 = 0 (b E /A e[ #5180, FR a8
(4.4)---(4.6) W% w(t. ) JE{E 35 0] Wi fE BRI B T B B ¥, R
TR EBIEFCBEERY, MAMT «(f. ) @, =&t >0,
>0 WIE -KERE REBRE N8 (T u(l, 1) ), K
mikE B e FRE . R, AR (4 FiEir iR
T %,

U bt ol LI 8 iR

L# m 7 [Oooc) BECEE. 8 wlf o) R AR E
iy

- Vrr_ + /l;m e (4.50)

B8, O r = ol WEKE R S HEE.

2°FH m e L= 0 aE, H m{0) = oo, HIBEER Y
A, HPEMWETHEBRIGRE R L&, Moy LESRS P m e
=0 HFEHEE.

SR mMIEL =0 BEFRTHGE, FEEFLTHEY,
MEAESN LR, EEHN

X =R A TSR R AT, AR R W B g
TR (), MEMESHEEL =0 LEBEESHE, BBl
BRSO (W) WL, VEETHCERSE
MR, MTER, CRESR SRS SEREEEE (0
8. [9] %) ETHEBIETERTHUMNE (R—2 %) F
BBy THE, PEY 8N, B8 4 B
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L e [ET 8.

8. I B 1

AU LB X B g A R EE, AT AR O T
FEZH G4 DN FE I I AT e . Ll - R s e R
pok i

ty = (gl ) + /f _. m(t — rH{hiu(t, ), e (7, 1)) d7,

(5.1)
H{EE m RiEN#z.
i I (t o) Vb gy b

x == rlt). (5.2)

A ou TEdER D 4 e A e AR (5.1). H v BRH—B &

FE S v, B DNvbESE, /e MRSHE D &

HE KWW, B I X # 8 gz
WM I F AN ZRT, Rt TR B RIRAe, B

U =g, M x> orif) B (5.3)

Hf ug A—5%8 (RIE 10), Hu e i h 2 m A &%, B
Z(t) > 0. i

d é) R,

a;; = '51; + (f)

B our 5 up, @l I ESEHSE, §

Lty ., _
— [ = ; o {} r.-...-
Ll;rr] [dﬁ] | (5:3)

Hep [ FRFRREEM T gk, m (0.5) 2495085

3 (5:4)
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b 10
[Hu] = "—‘;.!’.-'f{t}gr?f_,-f] (56)
&
[teze] = =" (e, 0] (5.7)
h SR H
[0} = (&' () [, ). (5.8)

FMRRE (5.3} R v, 83 Tigiggvk, dnE (5.1) H
[teg] = (g’([)) + £ (0,0) /ﬂw r‘n{s)rl.ﬂ;) [tz (5.9)

Ho b)) Fm h 2THRE M TEROGSE. L 68 5
(5.9) WL, wmEa

g (0) + A, {0,0) /x mis)ds = (r'(#))" (5.10)
Ju
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MR RS, ERXARRREEG. PR, A EBE I
ik, &

fﬁ%zV%“U+hﬂ&0%[mm@Mﬁilr (5.11]

B—IEH¥ %
W (4.1) 21T t RG—K, 8

; ¥
Uyp = ."f’{'”-.}r)u.?:ﬂ + ."ff(“;:r.‘)'fl'-':cf'!'f-;r;r‘

(0 (fey (rig, tiz) - holu,. te)tipy

_I"/ m'(t — ) h(ug{f, ) uglr, 2)))pdr
+/ Whlu (. ) (7o) ) pdr, (5.12)

R hol-, o) &R h X THE BRI HARE (5.3)
HEsEs (5.11) &, FEE

mi{+oc) = 0. (5.13)

EME v =2(f) B, MLATREE

(] = V¥ tigg]
4 (gn({}) + h11(0, 0) [‘ (s )da) (vt Mfat]
+m () ho{0,0) |24, (n.14)

HF 1 (0,0) A A XTFRE- TR NMRBIE. 9

d o f
(’] [?..-'”] — [H.-If“f 41 EFE-_-;-“]._ (}]5)
d. . e §

@[“zﬂ = !+ [ty (H.16)
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miEEH (5.6) X, SR
d

[214e] = 2?“"”1 t Ti?“ﬂfﬂ'i]- (5.17)
e (5.17) . (5.6) B (5.8) RICA (0.14) X, BBB upe T I
i B
a(t) = [ig! (0.18)
RV O 0 G s
a'(ty + ad(t) + S3alt) =0, (5.19)
H
o L ({; (0) + N41{0. 0} /T -m(.@]ds) , (5.20)
2173 0 |
3 = —2117???((])?? (0,0). (5.21)

iR (5.19) HExEGH (5.28) AEEX Lwe—#, HIH,
HESNEER LD RN, FMTFEE

EMR 5.1, A —dfEEBH A FsAaam (5.1), & (5.3) X
St 2GRN AT LEG PR LA GHRE

a(t) = . e : (5.22)
(m + mf) o —

EdF o R F e (5.20) 4 (5.21) L4k, ki,
1° 4%
m(0)he(0,0) < O (5.23)
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i7
) < |5 5.
la{0)] < o (5.24)
&,
sign a(0} = sign (h”(ﬂ? 0} /T’. m(s)ds) : (5.25)
Jo

RS L — 4o B, alf) SHRRRHE, LERESL o0
7.

2° 15
¢ (0) + by (0, 0) A T nis)ds #£ 0. (5.26)
¥ |
0)| ‘j 5.7
fﬂ'.-( )| e r; (EJ.QI)
H

sign a{)} = —sign (h_.” (6,0} /[; .m(ﬂ)ds) : {5.28)

Rt >t M, alt) = oo, £+

1 ;5

XX A 52 B 1 RSB B 8 L E— R A5 8E.
R 2.2, METHE (5.1) MW R VRN 740 E &1
£

, £
m'(r) /, AC,ACL0,  YE 7 ¢ TR 720, (5.30)
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T BIET W, m/(r) MERSHMENES. FR—BiE '
m'(T)=0, Vrzh (5.31)

B m(+oc) = 0 (W (5.13) R). A bR 7 F] +oo Mo,
i 133
m(7)<0.  Vvrzl, (5.32)

s, (5.30) f1 (5.31) KA E

/E h(¢.n)d(<0, VeEneR. (5.33)
i

MEER hin.n) = 0. SLHH (L ) ¥ F £ BAE n Wi
=R R, BIRS

XEE, ESEBH Aln.n) = 0F (0.0 = —~h(0,0), H
(5.32) & (5.34) LIESR, (5.23) ALF LERT HRET%E
KXegER. Wefdie 5.1 B4k 1°, EEMPERERET, =
BRI SR TE WTER B e 40/, DU B 2 (BT 0N, 2] BT 4 o
ERFE. X -HREARRI] R e T EHER L
BEET, SFRSDOTHE, FEFERESHR. F—8
H, & (5.26) MBREFE (5.1) & w = u = 0N B
&M ARG EH O 1 Mg 2° ® & EAILIERER
FET, HTFELKAWE, 5% (0.1) LSBT RR7ER R
R, TR TR PR AT B R A SR S R
REM/RESMFT FAN+EAHHERW (B [7]). EISKBIT
EESrHER T L mA X R, T, TEE 2 R
Fr e 8% Bk, M T EEEAH rEd, hFkboF R
R
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3 &

Lot Fa @ 1 il V A alii HEay — 2 ma
R LA A RS R, ORI E N - WX RN

P

iT,

E-Aizj.'—«,r}(lg('r)d

t
{

N
o(t) = ke(t) + Sk, /

B A=k =12, N).

F
|
£, k. kg
] — My —I-
l !
a
[ 11

2. MR e B B R AR IR Ak R i 12
FRRMIZE el - AR LA SHRANE G 7R

—AMM— |

g | g

-
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3. WEBH: X FHE—8ERBEBSIER
P€) = G(E() + [ H(r. (), £(t —7))dr

B RENY, @HE% H(r & n) BEEIER (A)).

4. YEBF 5| H 2.3.

5. & m(f) K (0, +oo) FEERE CRAEREY, HXLE
BIEW p>0,me LY p,oo). X fmff) 78 ¢ = 0 B[,
|

e
/ m{tysinstdt=0, Vs ¢ IR, s20.
0

6. # a€ L'(0,50). iEH o HUEEN B/ 0E R
HFEe>0, {8

Re@(i€)z

—

1+ &2

He a TBmx o I Hiiinri.
7.8 a,d,d” € L'0,x), B « RBIETH. iEaE

af0} > 0, a'{0) < 0.
8. Wit FRAIERSELDRL 40w - S

thy = (tj’)(u,))x + ‘/ﬂt {lf(t — T)(L".’('?I_;- [.T, :I?}))rd'?', 0<z < 3,

vE € IR,

r

= {J,

r=04

(6(ue) + [ 't = rhotun(r.anar)
U atfpmo = w2}, welime = u'(x),

Hep o' B o' KEEZHRY. B o YEUNERH, 60) =
$(0) =0, B ¢'(£) > 0, ¢'(£§) > a(0)'(€). Y& € R. EBX
— ol B 30 A T AL % RIS, B S F

I""JJ‘J?:U - “’.r:[.f."-'f = (.
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9. % 2C R FEHFNEAR O WHAKSE, y =
y(t, o) FUERREEIER (2.18) SR IERM
YES I RRA (3.32) @, HE 00 LR R X

u=y—r=I,
Nk A b=0. iEH
. _ 1 240 Rv. ,
E() = 5 [ o)+ [ 1(Vy(t2))dz
_+/ / 7. Vy(t.x). Vy{t — 7. e))drdx
n

Az B EREEiExX (Lvapunov) e, Bigr

E(t)

—=(), ¥tclR.
-:i

H
£ ¢
= [, GO -a¢. mir&m) = [ H(r.¢m)-dC.
ST}
10, BB A AR B 2 IR (3.26) 89 & Pl
% 1 1.
11. i (&) A sEyy, o
£
fﬂ(ti*(C)——'::.-f-’(n))dc;ﬂ, ve,nelR.

HEBg
W(E)20, VEeR.

12. BiF {4.38) &
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FBAE KR rEshie

gl. 5] &

TR T ERHGH SRR RN AR T Rk
HF. IR, A REH N R R Rk B0 TR RO AR,
R B B ST 2 R A B BT B R . AT, SRR R
3% BRI AR A PR RO SRS B,
AR — P EEG BRI EWE, e PEEEENE
g

EAET, BOEAS FRBCIRS LR, BEES KNG SIE
ME. XARETRBEED 2 EEERM, 7R AR
b, AR AR RS Ve R - R B i BR A% 1 3 n 1
WP, MDA SREMMNERIE. X ARMALT
T ERE R . S8R0 BN o BH k.

T, RlE—E— R,

ERERBFET, EMHSEELFRTAEHDF F
o, TERHERALT, BIIER p =1k (94 1.013 x 10° i),
BT =273K (B 0°C) 8, —7ERESPHSTFES

n =~ 2.69 x 107,
X—EXHBERTIKI, MK TIEIEEWE I T EH
R, RBEARE, MARELE. MNTHYWAE, dis
o FRGEBIE T, RHSKIHHAN Z 258,
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ARG b, ZER R lal gy T A L

fhxéﬁtBXIHWﬁ%)

XM TR GEEl2 12053 < 107° m) ILEREE. R
U, BRBERESN, SiKorFaaase 2 M o] Ll e A, i E 2
TR E RS FTREYE L L 8N, ol LA EE = P ER - UL E SR
Rt R A RERR AT FT AEE, T AR T E e ot & R EAR A A B
KI8T Hlp 8 4 4

—HRIRE, TR TAZHMERERNTRTHE (&
WE+F), HEE E, TS 2SN AmE, #4%
A CSEERT. RERF MM jEah:, BERKE
MR THE, 1FFER TSR, FhlsRBHAg%EFKE
BIEH-BERERZA.

82. 3i/R7%% (Boltzmann) e

2.1. SHwEH

BEQFLE—FTF. HE—B2 (. AHEMSE © = (7).
T2, 03) RIEEFE v = (v1, 19, 1) BFR—- DS THRE. HTH
B FRIGATIRGL, FIA o & i %

[ = f{t.x,v),

HE T Eatdl ¢, (LB HE © B ot iEs dr
T EE v BOLd— 8ot de v s TR T BE 2

dN = f(t, z. vidade, (2.1}

He dr = daydieodrs B de = deydesdin. FAE, f B7ERT
Zit,1E (e, v) SRR EAGEFTILEE RS PR, X
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B o-rEESARR XE, CTH SwE#ELHFEHERE
W3 MR R RR TS T [

ESMER fl,z.ov) AER, RTRIAEHRTE HIFERER
M. B, EAERE Y AT 2R

N — T Hi. x. .
./L'd? /u«z_-'* Flf e v)ds (2.2)
A T, (AT pRGARANS T8
n(i,x) — U St e, v)de. {2.3)
S

TiE, BrEEAURA ( BZ. = I EE S
plt.x) = nM =\ - flt. . v)de, (2.4)

Her M Rar- skt i L otZl. o iy T e Vi ) =
(V1. V2. 13) mirh
Vite) — = wfit.e o)
. JIR
fﬂv,f{tm.v}dr
= Lt (2.5)

FHLE.
Besh, wRESTFRd, FEE. @ dolE T e) m

3 1 ,
SnkT(t. ) = /W SMv = VEf(Lzw)do  (2.6)
R, KA B VABIE (23) & (25) R84, M NHT
HIEHE, W
b= 1.380 x 10 "4qip /
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REAEBYH FOHSER, WTFLTRALTHSHER
ik, (26) ARANEEOEBOE L TR FETES
AR, i (2.6) REHBENT X
(Mﬂﬁ%ﬁﬂﬁ%ﬂ%ﬁ%ﬁ%m% ], v—VE
m%r%mﬁﬁﬁ%%%ﬁ@ﬁﬁ,-Um—vf‘%ﬂﬁ?
WEhEE, M fde HbiEsaikRl. BT EoTERE do dip s
%ﬁ:ﬁﬂ,vwnﬂﬁﬁ%%wwﬂm%%m@ﬂ%%ﬁ,ﬁ
RN RS, XA E RS E S R RS
BEIERZ ¢ . @ SEIE KA

pii{t, @) = ] My = Ve — V) f(E 2. v)de
R '

(i,j = 1.2.3). (2.7)
PERES, ©9RNEB % 82 g LN ke -4
pig=

FERBRAE BN, [T 88 v - VEALZR
ﬁwm,mﬁ%ﬁ%mmmfm$ﬁgﬁz@m &ﬁ W5
TEEE VIS, RRRAERBATRE. %550, 4 B |v-V?
i MRt , R F

' N R weoo g

/m | ity fluy +uy +ug)due =0, #7454

f uy f{ul + 1l + ud)du = Y flud + w2 4+ ud)du
AN 2 T Ug g 2 Wt T Uy T Uy Ay

= 1/ﬂ_{3 wi Flut + ug + -u%)d-u.,

A
Py (L) — { " iy ffj-‘ (2.8)



HiE®Es (2.6) K, A

R 1 2
= = ., = — Miv — o, v du
P Séfﬂ 3Aﬁ v - V[t z,v)
—~ nkT{t. z). (2.9)

XEHAHN FREESRAER. Zdid, LRiNesEaE
IR AR
BiE, R, e et SRR E

A
/. .—|ngf(t,3:.,v)fl?:
RY 2
;'lir ¥ - -
B fm S v =V +2{v - V) V4 [V fde

s — — -+ {5 . H
‘/m_a Slv— VI2fd _/Wif(v W) fds

Mo i
—S Ve [ fde
= gnkT + nM|V* ~ %-n.ﬂ.-’fwg
= kT + 5p|VI (2.10)
SXEBEATRE T (2.6) . (2.5) & (2.:‘3)&;(%.4) oY R AT
3. 3
REMEWNGEZ M. FEF §-n,kf ~ l_}.?p_,_ 8 (7 IR B S BE
’ _ oM 2.11
T ar (211

2.2. BIng R HiE

AT mEE f(Eev), FLRETURETHER
FrEREe, I EEY fHENFR — BA %8 8. XE
DFECPHT R AR L.
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BT BRI PR, L4 F b (o) REHNFTH
IEF. M ESTF Lo A% Fif, e o) ((EETREES v
T, REHAFETRERM). FLEMEr M FREi
e FRER TR

t . v
gt .z, v) = {Lg‘ o (2.12)

£ - et Epg df o, EaFEA LR, FREE!
Bt b F (@ov) ST, fEE+ A HREELTF (2, 0). B

' — x + vt 5
v v v+ gdf. (2.13)

FHELHL, 5 ¢ B2 2T (@, v) T dede RS 2-F,

i+ dt iRt ad FESMET (@ v) 9 BssT da'de’
. EER

di’de’ = |det _d(:t: 11}\”(1.1’:(11‘,
. vt -
) e da' v
mAR (2.13) MR T det ——— %
MNa. v)
1 0 0 di 0 0
() 1 0 0 df 0
0 0 1 -0 O «f
Ongy Ygr Mg v gy |
PRy dirg 13 =1+ O(d¢?).
Ogs g, dgs
—dt —=—df —-—==df 0O 1 0
az, s dxy
O gy dg; -
—df =df ===dr 0 0
Oy ‘ Ary ( iy {




TSI LR R AR B L, Bl

da'de’ = dade, (2.14)

Fid, T8 £ BHA. 78 (o v) e iRE R0 daede 0940 T804
AV = fit, 2 v)drde, (2.15)

M7E £+ df 021, 7 (2, o'} b8 B (kS BoT sy 2 T 50U 4
AN = f(t +dt. ' o' )dadw. (2.16)

RSN & e AR (R, BF 2 t W 2IE (x,v) &
R BBITT S T, 101+ df SR E R (a, V) b
MR AT, AT A

AN = dN'. (2.17)

H3hr b, MTHESTRGHGCIER (@), — s sRE LR
7E (2, v) e EERoe dode BB T 285 E (o, v) 4
SRRRBROTHY, f—H i, BEA (o v) L8 ERMC dede
R &S T WA (o, o) SRR ER ez TR,
(2.17) R —ROHRALSL, TR 1
dN' — dN = Jdtdrde. (2.18)

EXGHEFRRh FRSTIRAN FrEdERB R ©
REFl dr, dv BodE kb, #ELRER, W J BETxhk
E.

B (2.15)—(2.16) & (2.13) &, FHEHIR, BF

dN' —dN
= f{t+dt, &' v)drdy — [tz v)dzde

= (flt+dt,z+vdl, v+ gdt) — f{, 2, v))drdr
of

= (E +~v-V.f+g- TT,J“) drdedf, (2.19)
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Hid J .
Vo = (5? Fre 5}:)

o 2 0
v, Gﬁfﬁ@ﬁg)

o (2.18) F1 (2.19) &, #EH (L. v) EREMRESFE

Of
R CETER)
FeLE R, TR T 5

J=J, —.J. . (2.21)

Hep J,. 5 J_wELmT . J_didede RReRRERE [+
At] w8 RS R AR R T dede B9 FEE,
B A TRERMEENRE., RPEi-aa PhE— 1
€ (x,v) b EEHE dede &, m ., dtdedy FRLER ] 1
BB [2, £+ d#] o Bk 4 2\ 5% 5 iR FH o dedo 4
TEE, BEE TR R B, H w8 5w i
BE-PEE (€, v) SEERRC dede S0 a0, T SEE
£, ¢+ di] o] Fy R F7E (2, v) GRS ST dode FEy RS
. JBA MER.
BT oE Jo B TS H R T R AR

2.3. — ki
KNFEMP>EEHERHIALHFERI T FEOME
gy BHEEE. ST TFHREH RS S RS EEH T,
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S AR RRTHOR E AN v X w, (e RS
W% o B ow. hshEEREETHER, F

v+ w=v+w (2.22)
B
o + jw|® = [0+ e’ (2.23)
A
T = E(U +w), T = f’—zl(*v' + w')
L

u=w-v, u =w v,
(2.92)(2.23) ATHZ X

T = T, (2.24)
lu| = |/l (2.25)

Fa b, (222) 5 (2.24) B<SiMe. Xh (2.22) X, &
lo|” + 2v - w + jwl® = |07+ 20" - w' + W]

HEE (223) X, ERAH

M
Jvl? — 2v - w+ jw|? = V7 - 20 - v + |7,

XEEAE (2.20) £, RS 8RR,
i (2.24)—(2.25) XAFLIET: WAERE AT T YW B
T =", u X uW—PEE BADNTE PR, BT T,
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w PR u A u iR A (0. ¢) R s THE (L 1). A
0 R ¢ Ha gat s

1

AT R uw RNERMESRMTC dT & du bz, miks
MOR OBRFBERT, WHESKHR T & o W ELHN#
AdT B du' ¥ TFT=7. % d0=d7. BEHT 6, ¢
BREARE, XF |du| = |du'|. &, ®F

dzdu = d#d’ (2.26)
i, IR e e X, EdEEITR SN
dvdu = dodu:. (2.27)
K, &
de'du’ = de'du’ (2.28)
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Hit, HERFRE v R w, BRFEESARE, BL v & o
R VEm irR Bz, HAGL

dvdw = do'du’. (2.29)

XL, FEEE U AR MEFHEENR. #XE, E—
TLHSEE D THHFRIRART, REZEENEE u & v’
BB AW F o L5 E.

BRI BETRELER (BIWEEFLHAIRR) REL
LR RPHFRRASTHAE 2 XE 3.

wf
\/

B 2

EFCEIRET, BRI ALE T HES T, HHH
—THEREY T HAHEEMEE. X8, WERSMHL
A=A aF—PTREHGEE A0 O ESHE. —4+ 5T
HE uwiEl Ok (RE4), EASHNES O SHEHER b
PRy s A S O ENBIREE, FB & B u F AT
7. B Jul = |o/|, ZH FRENRESHHE B A O ¢ i
B HFT O S G Rimks, T ob o BT i
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. THE OS5 ¢ —&itN 2

THEHAN # 3 #%AET o) X -HENKLS.

RATED, MENWHEAE v B w RS - JrEmiE, §
HENFRRERESR D K 0 R w, BT 0= L(v+w)
B, MATAET X%, CNETRENELR. X—%
BEHE o A8 R T BT 7 AT 6B A W 48 3 0 (T T AT T R A O ) oY
REVERTARY. 7 25X 2SR, WAE —1 5 A=A,
HAVIEEE v« WaFHEAHA HL Ok, RE 4.

Bt T REAradE (Bb) BB E T SR A A TR A S
WA 8, A A0 MO%ERE o) B TR
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WAL |

FH 4

To()d2 = B py s J-Hok T I 54 21 B 28 2
WSk A A0 g £ R (2.30)

MAEEE o(2) HEHARE, HIL6E XD T

FAE AT ) B IR R B (2, (2 - d02] Ry TR
= WIRTE A SR EE F IR o(02)dS?2
4> T3

o(£2}) A Pr H ik e RS

Tiot = fn(ﬂ)dﬂ (2.31)
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PR B & E. XA, Ktk o) BE o, HEEFNLY [ul

AR - L E R RN . ENHS
T#AHEH, o02) wnTlEL it e rEEE, HASMHE
®eAasEfril XERATEMELE D, S r2HEHREE, B
FREH &M 2R . X8, AITRIFIrERNSE,
o{f2) 24 ®E.

M

al(f)) =clv,w - v W),

Hep v Foow A0 T-MEERToT s, o & w HES ey EE,
mO2MAsw—vhyw-—v ZHERETEA.

o (£2) FH @ F i 2SR i

{a) #taHA] R A A B

clv,w — v, w') =o(-v, —w — —v, —w). (2.32)

X FEREHE LR, A5 TR0 75 0 B PR3 1]
(b) Xt BEE 5 i 510 TS

glv,w = v\ w) =o(v'. w — o™, w"), (2.33}

Hi o &Rt v $H980HE - e @HE 8 men
Eh=¢

BE—DRERE, LA R RE . o R S e i
WRE RS MWL, % Ld s — e,
VUL, M S5 R e s B A R o S 8|, BUR T

clv,w = v.w') = o(v. w — v w). (2.34)

$g b, EEWE D ) BRe AN R (a), AT
RERMAEHEEAE, FTERA

clv,w >\ w)=o(—v. ~w - —v. —w).
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a) o)

! w Y v
™~ / \
F AN

c) d}
3

RESD), B--FEYMEE n FEREEFT=7, R5EE L
b) % n je¥ © M. AR (b). #o BOSHRE (R IE A2, R
VA
o(—v', —w = —v, —w) = (", W = v, w).

TR FR v FHLN ARG NE, LE D o).
A¥HE D ¢) XTERFnMT-E P B8, 5RLKe v &
v FRMEME R v R o %, RE S d). hEE (b), #a
AHRETE, BF

oo, w" - v w) = o(v . W = v, w).
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XEIEEE T (2.34) &

RS ERIEY: B — P mE v A% n EE 7
B, REWEET n - FEERS, %Y —v. HFil—D0FH
PG, SEIS v M8, et RER P ECRET L
(LB 5 a) & d)).

2.4. BHEE J MR

BATHE M REB RIEE A (2.20) FEAMET J. %
WHW, RiZ
(@) REHEF T TR R, B R 4 W,
(b) REESAARKBE, FXHhR&4E B,

(C) ATt o At b0 A8 T 1 B

(d) &4 FHEZEFRE (BERLHUE), EFE £
ERXBE, BRERSHFHERSH SR EM . XFY
ST REMERE. HRRE © M= EEMET dr STy &
WZE R Mo dy o, EESET v HiEsss dv B w
i B o dw TR AR ECH N

(f(t, z, v)dede)( f(t, y. w)dydw). (2.35)

BARGE (2.21) K%y J_. Wik, J_ &R e
. TERAAREUT R A3 S oo R dh TR kB 4 Tl 2
RVEE ¢ BHE 5T dr, MEEE v HiE—@r dv Pp54
T ER—RERT de f, TEAEF w BSE0EE o dw
TR FHARAAEREER D v 2 P LA S TR &
HERE-CEE, AHS FEAHEMNEE Y w— v, BRINSF
AT A S

I = S NEZEET w— v WRGER LHAS
T RGERTE w Mg de Sy 75
= flt, ¢, w)dwlw - v|. (2-36)
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F R (2.30) 2, fERTRIXE {41 df) R EREER (v, w -2
o, w') RIS Qearks d2baTRY

fo(2)dr2dt = f{t. x, w)dwlw ~ vie({Hdsdt,  (2.37)

Hd o) = o(v.w > v w) AEFOUIRERTHSEEH
BE, M2 w-—v5w v 2ENERSFA.

K (2.37) R6 Fw L5 284, SRR X6 (¢, t-+di]
H R v M TR TR

j‘ﬁg/Mhumw_vuaﬂﬂma. (2.38)
[HS

BHEET (x,v) BHENMC dede PRS- TFH S
f(t, =, v)dady, (2.39)

B FEMERG (B (2.35) R), BIBEMERXE [t + df]
A, TE (@, v) MR aor dede S0 T R8T 55 H B e Byt iy
SFECH

fw duw / dQo(D)|w — v|f(t, z.v) f(t, 2, w)dzdedt.
(2.40)
R R

J_ = fms dw/d!?a(!?)lw ~ lf (L, V) f(t, 2, ), (2.41)

HAPRSEXT w BEtm 2 50,
BRLALAWEXTF PHAESTUEBREEREABHHER.

f (DA = g,,,. (2.42)

A FXRHER T, (R (241) AR & A8 % 5 Sedl
Rt
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WK (2.21) Rty J,. BEBL {0, 0 — v, w)
AUGETE, HH v FEE, WERNAEENTTERE. W—1E
BH v ST, EaREEY w B TROAS, AR
#

I = f{t,x,w)du'|w — | (2.43)
(ZW (2.36) &X). Ht, fEed/GKE (¢t + di] &, BHiARim
TSI BB S 2 8y ik dO2 PESTE N

fl, e, w')du'jw’ — oo’ (£2)d2dt, (2.44)

H

o' (2 = oo, w — v.w). (2.45)
B (2.44) Rk F w' R 284, BBEREXE [t ¢+dt] KN,
SHEER v o THEBNS TR

fw du:’[d!?cr’(!?)lw’ — | f(t, 2, w)dz. (2.46)

FEAE (2,v) FEAMT dedy T899 FHY
fit, @, v )dzda. (2.47)

RBREREIXE [+ df] iy, B TFEMTEA (2, v) B
7 dzdv FESFH N

/1113 dw’fd.@:f(ﬁ”w’ — V| f(t, 2. V) f(t, 2, w)dxd/dt,
(2.48)
Hy X w' & 2 #7589, @ o WEAH RS
BT L R R A MR ERE (B (2.34)

x), H
&' () = o(£2). (2.49)
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Kb o(0) = o(w,w - V. w). L (2.25) & (2.29) &%, &
lw' — | = |w — v (2.50)

He
dv'du’ = dedw. {2.51)

RIAD (2.49)— (251) &, @ (2.48) X 51
I, = fw du / A2 (D w—v|f(t. @, o) [t z, w'). (2.52)

LS, HTFEESTE v, Y R w B oo, w Rk 2B
¥ (2.41) B (2.52) fe A (2.21) X, BBR BT

J o= [ dw [ d2o(@)w - ol(f(t 2, v) f{t,2.0)
jidh
—flt. z, 0)f(t. @, w)). (2.53)

Hedt o(2) = o{v,w > v, w') BEHBHRE.
XEE, BIRZEHE (2.20) el EAE %

ot
_ /m dw f A0 (Dw — vi(f(t, z,0)F(t, @, w')
—flt.x. o) f{t, &, w)). (2.54)

KR RTHHEE fLe. o)y 48 Es - M VR B
TS T2 st By M B R AL AR Bk .
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1. HTze H wid
R ® R (2.54) BLEHE f REABREY TH > F &
. HHENESTNBREE { - oo B RERIRE.
BRZAFEENS (g=0), HHEFTHRBESITFREEE ¢ T
¥ f = flEv). MEETHIAEEICY folv). ABRES
Jrfg (2.64), fo(v) R R

/11‘{3 du /dﬂU(Q)rw — 0| (fo(v) folw)
_fﬂ('u)f(}(w)j - [']? (31)

T, SATERAEMN v, v &k w i v w & 2 HRE
B, #F folv) BE
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{@y + ¢ — 61~ By), (6.11)

KEFI fyﬁl - ®I(t?$7v)a ':blrﬂ — ¢(f1 i‘:«wf} ?‘?
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(6.23) B (6.24) 4 80H8eE a; K by R, —HE BN
WG a & b, ¥ {6.22) B3 ¢, \Miid (6.9) XBHBIR
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X (6.13) RuEseiE

(J(@), @)y = (6, (). Yoovr € Joge g (6.30)
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BB JpEar (6.31), a B S MRIERY. YT T R
W oo R B HE(T,IU) W%, Ky o T¥
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[TH
b=

T

171



SIHEERME 2 FR, WPR LA e A (WA RS, HEN
HHER ., i RaFRRY

1 . oo Iﬁ . . 1,
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(bias b = 0, #% 1 # m, (6.51)

L] (Sijrbij)H TE 1 # R, HES . 7 X% HE, & (6.49)
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1
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%
—(MUZ, M3U g = —nkTé — 2nkTuy, (6.57)
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R, B, (6.43) f1 (6.65) R AL 8 SR SO
W RBA AR, FARITHE T LAE- - 1548 11 2 5 DU EL A
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HAEXEE R TR (NS FUHEy B TR %) 0938
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& f
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A e RIEE, MR (7.7) MEXT REEE ¢ fiah AR,
HESMAR S f a8, B, A EaE— ek
B — %6 E R & p A il R,

THEBRESREMRIMER  Fali-bs AR, ksl Exr
REFH R (7.16) f (7.17) vf{EH B RO ESR. %
M, mE £ - OBt

f=fzv), E=E(, B=B(x), (7.3
FL S I ORI A e 1

div E® = .f[;./m? e, v)de (7.35)

div BY = (. (7.36)
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HE A + > () B e Bl A7

divE="L{ ft.x v)dv (7.37)
= S '
K
div B = 0. (7.38)

St b, PAEER - div 4ER AR (7.10) /RS, FEEd
diviot E =0, &

¢
ﬁdnB = {. (7.39)

K, B (7.36) A28 (7.38) &. HUBSEET div e[
FAR (7.14) famisk, 87 (7.19) &, B

()
Eofto = a7 divE = —puedivyj

=  —Haf /m-" divy{wv flde

—  —Hug /EHH vV, fdv (7.40)

BEPMARGRETR (7.13), EBF

a L2 .
F‘[_]jf,ga"'— livE = ,ugqr/ {lt +;Jg~{{~— (E+‘u><B)~V-a,-fd*u.

M

7.41)

HEEBIE jv] - comt, HITEERE [ 2SRy ERER I
%, BT (7.24) f1 (7.25) = ?’F'Jfﬁf#ﬁq:iﬁ%&%m

[[[{i?‘{'E T U X B) ’ v:fd o= 0, (?—12)
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FE, (741) X[ HERH
(dn E - —/ f(t. :r.t:r_‘u'i-f‘) = (. 7.43)

ke, 1 (7.35) XM amE (7.39) 5

FE, SRFREFR - FEW S ARARE, #ITAEEEA
FR(T.13)—-(7.15) B (7.19) aay #F24. sre vied, R
KRR (T.13) A X FRMEE fo—r R B a 5%, HE
Wik PoamEmy E & B, Mgl b oasa (7.14)  (7.15)
MEX FRIEE ER BB r8s (g —=
R5), HHEH 7 -RM s f sy BlaEat (7.19) XEH. &,
REuBER - FRlrETEMHE - — [ HEETHAH S - R
o AR AL

BT, HIHDE DX e yEAN TS S EmEGEYE. &
TR I, KFuEAx - IHR A BRES R HRE o 7TH#aHm
TEREBEERE#AY, RIEX - F ol B A EA PR AR 4
WEM Bu#EnsrREanBrREemesd (WE—%),
FRLLX B HFE SN R ERTE (7.1) I TR AR

RPRFRFE (7.1) SEREBE 2 A E A E R - 31
A E

1) ¥MEFIBE (BEeE): @& 7 > 0. & (0,7) x R* x R3
FRIFE (T.1) 8 f = f{t.x,v), BETE =08 ENE
R

flo,z.v) = Pz, v), Yz v e R xR’ (T4I)

Hh [z, v) N Ry R L.
TREMS R

de dv (7.45
a0 oar 9 -45)
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H{E—f e~ x(l), v = v(t) HHKIE B (7.1) WIFE
2. Wi (7. )IL HHE-— 1B IE2R, AR % [ (L x, v) BREFEE.
F gk, srhids f(Lx o) BRES WG (@, v) FEK L
F&. dFRmZBieni (7.13). BIuEA 7R (7.43) TR
%?fu %?r?ﬂE*va) (7.46)

R PR FiE B TR (BRE—E
(3.19) 3R). WRAEIRET, 75 R0 WhR S, R TR IR B
FERTREAR YA, S REE R R L K 77 F A X 30 1 B SR R T
ZIE (ZREEIH 13 & 14).

2) %) - mEREE- ST > 0% 2C R, % (0, T)x 2xR?
ORI (T.1) W [ = [t e ), @ 578 £ = 0 b BRI 4G
A

Flo,x. v) = oz v). ¥z v)e 2x R, (7.47)

HIEHFR Do 02 xR -0 Ll — o R &4 %
s, TR oW EaEAR S R

NT R ZEENR D8 35 Lalun e, #8
G 2R R R, HNTENRFN AT REE —fR®
(451 F-.

Bl 7.1, ihibn FR—#ERIER F R

of df  of N -
m +e0! + g Urw =0, i=0r>=0evelR. (7.48)
RE =0T Wth Rt
Flooz. )= e e), r>0.rel. (7.49)

Hd O rov) B mEEL
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FE(748) REERR 1= (1), o = o(t) IR

dx e 5
— = — T 7.00)
7 v i ﬁ (7:50)
i (7.A8) AL IME—-FFEsREE
o f -
— == . "'”- l
X7 { (7.51)

i n, Big= 0. L, 75/ _'ggrﬁiﬂﬁ (0. v, 3)
RS |

r=otia. 3 (7.52)
LI R 28
f — ,f‘['i(ﬁ* _5';,?-) _— fﬂ[‘f. — o, ,r__-}‘ (T.GB)

FRAE T RNt B AR . h (7.52) A -
3> 0, HEAER v BNQFE, AWERBAR © =0
o, FRGELRAR MR MRS I, & < O, FRIERIE A 2 K
77, WIEKEGIR =0 L, ISEaRERKEYINE 4
W, @ (753 3, MAE x>0 & r € R Le S8R G
(7.49). ReELILRETEIR B

f >0 =0 r<i (7.54)
15
f>0, z>vi, >0 (7.55)
o ok 7 |
= j"‘][,;rr — nt. o). (7.56)
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AT HRER [ AR

t >0 < <et, 1 >{) (7.57)

B, SEUAITEIR v =0, v > 0 &b, Al SRR &
fiim, EaX W A LR TR R

fle. 0 e) — gt o), % o> 0 R (7.58)
FEES =70 =0, 0 =9 HBHLE KN
=30 —7) v, (7.59)

T 45 S AIE 28
f=4%r,3). (7.60)

A LARE [ s (7.57) i

f=4 (f — ?E ?)

R, RATRGE T2 MME (7.4%) ~(7.49) & (7.58) i
BOHRIMBEBHES. EERBER. FOr.0) 5 ¢ v)
T B R A S

M Edfl-FaT W, B (7.58) Wi AR HHBAERR

v-n <) (7.62)

(7.61)

HIE IR L, B n RRKR QR 0 Ligse sk
k=

Wooh, 1FHHES ERMTE REE . RSN S —
WABRE L, B e < 08f, BHHMTFRENNRSEE

f.0.0)= f(£.0,-v)., % ¢ < 0 &t (7.63)
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MR T « > 0 @ —d o R L AW AR &0, DyaTe
—WBE RN [ ERT RSB LeE. B (7.63) Bk
AR YR FAELR FWEE RS (B THEY (7.68) R).
XL SR HEE PR

v > (7.64)
SRS SUR ol
Bt --RyER. W
I ={{x,v) c v -n <0}, (7.60)

Hibvn % RAR 00 e fmi w1 1, @+
BT v B0 FOR AR KPR, SO BT AR A )
R BAER. RS 725 ] (KO8 P TR P AR R, TR
BHFZFEAFTER.

Jit,z.v) = filt.x.v), >0, (e.v) e I'_, (7.66)

HH folt, . v) HE T EE.

TEINEHRAEENHR. —RiE, Sk (REURT
) EEEFERHRBEERE L. S TEh R E T
KT, ®RU, ERIERAZE BT REE. HikAE
(B HCH T 301 F AU L, W EIRE T R0 . X A
AT SERERBFRARD. — R S W 2k E B
MAEER RS, BUAR L FOASEE S v, 2088
WS, HEEEY

v = v - 2v-n)n, (7.67)

(RIE 7). FMAFEE v 5N SER o SR B, oy
o% 1A bukoF S LA

flt,z.v) =~ flt,x.v - 2(v-nin). >0, (x,v) € I,
(7.68)
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HF
I ={{ez,vyelv-n>0} (7.60)

g 7

Kk k HRFRARNIEL FEBEHFEMMNT
8 ] BB ADL S22 + 8 AR 0k 1 T IR 8 50 7 92 SO AR — AN 2T TS
M, AR AE R BRBEARE (SR R IERIE
BT ), 15N RHEASR T EAE 8 T B oy M Rk R S R 1 T
et (W [8]), MR —R AR, B4R E BT
AR E. RBESBOEEEECHE (0 [9), HBR
IME— MR, NI, MR R T R R
P2 45 G ] 0 0 e 550 9 00 TETEAE RSBy 2 %, T2 . [10).

I

L WA RAFREESH r RRER. =R 7 Rk Rl B gy
MOBERE, FEAELERE o, = 11
2. 1% f{l,x.v) HBIRIES TR

af
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Wy Ol A, HLAHEMT (20, R FAL 2 v BB EM. il
HE. A4 .

/ flt. e . vvie — to]*duds

iRl

K=ty F20 T R

S J A (6.13) FOE A iR H rpi i H
T HERRIZ “J AR AR ITIREER 1

4 FB] 7. by 9K (6.24). ITHEEEH (6.33) KX —
SR 51@..1,’.-

o0 R FREEA N oMz Sl h (REER) AER,
Hoarzrsaife. (FMH W T84 KE [z, v 53 hgas
ol x) BEMTEMHEER - 0 EAH.

E,:% -V f+ ¥V, 5V, f =1,
AP = Lo wide.
¥l -/]HH fit, e vide
6. f{t, e, v) AMRFLERE FHRH EHFEHATHER

THEELE W SR, HWEM (20 f 2 FE 2 R v
RESEN. i o ABm¥. H o0) = 0. iEH. Ha

/ | o f{t. z. vh)drdr
]'H-! , |R3

PRI 20 Fhps i
7. Ke -HERIY BRI o 5

()f Of . - 5
E)f + == o +q ds =0, +=0.{r ¢)e R~
HORE RN M)
Hea g HEE, e r) RO ERE Y8R
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FIE P SO IR A e AR 12

1.1. B¢ FEHESFEE (Galileo Galilei) T

MERSETARNSELXAPHRABRTURRERN. 5
W, 9 - A A BT RS T R R AT, 6 T E R T
RE 10T B3N, WEZAEHER L, Res ¥k
i MBEREZDNN, AT THREBRDINOHERD. Wy
THEZSBHER LR REHN, CIHRTENENSE
£ HE—1222PESILHEEE, €5 15X 2 P76k
Bizzhpy. A, LRAYEARERAE S S ETHERERLER
HE. HTFSEXANERTUHYER, of—pBRLERRH
SEERAPUALEREAGERER, B4, EHEBRDERSE
WMABMHETE, ERFHEERPETUFEATAFHER
U Y MR RX RS, WRE — T ER S TR A
EHEATT, MEERMAERE, XPRBEASHA. B, #E
ERE—VHENEE ATV ZAERMUER. IRE s
14 R IR,

BAEZBRM T A%, RIHE, ST Ry ERERY
FRERERS R L, MR AR e —or (s
) RIMBER. Y TEREREEEREINES S
ZOvHEBME R, P, FEHEBEET At is 5B ENY
FMEREREATRELEHEAMARRL. AN LR RE.
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TEH— B RAERFS - THRERAHETERT, MEERN
ERRFEAT. T TERESZ EMeT T 537 2 KR T #147
B mtE] Ly 2= e (W o, AT 2, A Bt R S E A
MBS, AEHTHRERMGESE R, K&, W #EFant
=} [a] B LA B R | fﬁilﬁﬂj SRS R EE AL, EX
FFAGRT, MR Z M ET = BEFF A I 8 T, iR
EOR bR E 7o R AR S S

2K R RN SFOEER, HdWat TRFEES3R (1.1,
To.3) W (6T Ty, Ta). 318 K LUE S VHMT K FE48
2E, NPy RN, &I UETEN NS5 RS, 2
WA T O] A -3, XRE, HELE Y R S A R R A,
(o A ey 2 6 W] 5 Ay

L=t
{E:m—w. (1.1)

ﬁl:i—l &£ = (-'rlﬁr'zal'.'j) $
FERNTEHS, PSR (RS ) fEdnfiegtih
(L) TREEXFE. RESER RN b, FHEFBHERY

d°z _
mog = f. (1.2)
FEMmANE T (1.1) F, R%RAE
d’z 4%z .
a7 de2 (1:3)
Woh, EFEIIET, BANEARIRTSSFREX, 1
mo=1m, (1.4)

REBL M BETRREELEE K hymh. ETHERERAN L
W0 f, ~RERE (MIEREES) . BMES (FE2H)
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SRR EEE (MR ) WREL. o fuEs AERT, aiRl -y AR
PER BARMGREFNE, BRSRIEMIEE AL Mk, BRHAHE
AR HT R PE A N R A ARy, Bl

7= f (1.5)

XE fERESEE K FOERN. 54 (1.3)—(15) &, &
g .

tmﬁng. (1.6)
REASFHREEER K 5B s K hEERBENE
A B ERARRENER. WK, 2285 A
FAXTHEREE, S8 A2 TR IEM ARG T TR R R,

1.2. FEHHH BB 510 F88 40 X 14 [ 12

BEXRTHBRBHED TN ETHFEE (RE—
B) OH, ERAAHRERN, AXTHEGRE B 4K
W B o R R ks e

1 PE

E o AE =10 (1.7}
K 1 3B

252 AB =1, (1.8)

(M- (5.27) X & (5.28) R). X HELIFR], B
ERZPUENTERERE, LEBEEY c=3x10° ¥ / . @
REGFREERES K DAFERER, TTURE, h K &
MEH WA K dotuflee®e (1.1) F, 5% (1.7) & (1.8)
WARRFERMIER. EBAYE L #TFoEas [ —g
. b, Arr#E (175 (1.8) LF=HT8 1, T2, T3
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WoRERRE, fEMRMER K o, B HBEBEE o [ I
te G, FAHEE A o ATy, (IR fnfies % (1.1), 78
BXF K LIkE VX K E4n. hlElSmE, mes
£ K th Rk AR A SHE R AR (O Viori,
HAEIE Y o — |V, Tl VIRAI i, Y o+ V).
R—HEOAERMESEEZ A FHHFRE, NMGE K +%
RHETEATENBESE (1.7) 5 (1.8) gy R, Xy F iy
B R AR T AORR . [R5 2 R A X
TR

A, BRAOTENEE TE = ol g0 ki

1° FFW B R T EBRN, F 55 85 & 7E
PR A0 TR A

2° AR AR HE R LA P MO, BRI R
V. EHREIRIRR, TR PRI (UM B £, BR TR
IS5 AP R EF STl BT A E .

3° AR DR TR S SR R T A O R AL A, (H 2 B AR
ATEMECE, RAEA AR L AR, K, ME
A—TRIERE B - MR AT, o] 554 B4 T B e
B, kR 2 I R R R W A B

A 1861 FETIM B T BBEE TR, f)+ ity
K, mF#H2E (H. R. Hertz) | B3 RHET - AT,
X —HIEEEEAMRY, EARRMERES, E5FELT
RATRER. FiLI& FRA 2° 1 3° AFMuks. 2R
(A. Einstein) 2§, XL ¥MEL R RN TS 2° fkF, 7
X O BRI BT kb, BR 20K R 3 0 W R A
HALRBH B X R R 288 B0

BIVRUE, YUBBRTE A R B30, LI — 2 g
BBB G, CHEFRE
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du HZQE}E

i Or?
(W, o (1)), ®Hw o = Efp it E BERpysEeEsE, o
S FF R AR R B 0 B2 5L LR ) 4l B A o R
INAHEEREE—FAIR — LI (ether). o 8 78X fl i 1H
FLAME o S8, MEW & /A SHEEU R —BEEF R
M. ZEE, M e BRARAEE, IR AL - Fh R ik
WKL, M8 AR N ER A, GCIE Y PR R E L
T o 715,

(B, wWmFRmEiX -Fig, A FRIAGESAY & (i
HER) b, G (FRBEH) MEEEERN Y o RE. W, Bt
AR LR SR P EWE F, T 67 ] #E H HOERAE X
KIRFHZ S E B, (H SRRl a4 RAA R ANk, 1887
FEHEM (A A Michelson) Mg (E. W. Morley) @3
$ A 5E 1 B OGS AT 2 T b BR A X LA A 3 T B Y eTHEAE.

LR, 37 BR U ME-FTREM IR . X, MR
WEAM T E M J745, L3 AR (A5 6) St Bak 7.
T, Zui b EHE VR ATEVYEEANAER,
FEHHIGE ¢ TE- MR R FRBARE. mATRR, 5 -
GRS 4B E IR TR W L0, T E 2 B B e
XL RY & &

= ), (1.9)

§2. J CATRHEHY A B %5245 5

2.1. B HERRIG
1905 47, 4L 26 2 fa3m -t R R4 fl & 28 50 % [ Wi 4
O CURTEIE R R, TEEER G EN RE (EEak)
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(i'uma,len der leﬂk) LRETEYY GEMKRFTHEINTIHFY X
mRiet it . IR REMTEARN B —MIEXHER I'#

SRR SRR, AN SR S HE Y R A

M E A TR AR T L F R R BRI

1) A7 &5 UPE. 4 0 By By e A T R M Rp B

X—FEiEEAL L_;,‘ i f 8% MR LI BB G (F 2 AR H
0 fEE A AT PRI b, 2 M PR SRR B B — B B
FH R g i 2 A E’J-‘ir#?{mfhﬁﬂﬁﬁ B, XEH METSHAES
s %t ag mrre] L5 2 E), BN AE] (AT R 1T LGP (P A BE ) BB
T A& a7 (] 0 B o 2 EﬂEﬁ‘»‘Eﬁ%EﬂTﬁi’?ﬁﬁﬁﬂi, N
FAREMOEC-UMBE EP R, MR RA, SHEHITHEEN Y
22 LAY AT ) A R T A 0 3R R T8 BT BE RS T e ) 23 R i £
AT

2) e AAERE. ATRF RHE A, LS WA R
LOREZ: Y P

2.2. BB

AR R S AT AL O MBS Rk TR, RRi 2
FRERELETHL FEMBEZ ST RAET 1904 £
X’y FERWEERBERENE (H. Poincaré) 3H&{E2EM Lk
FERIMESE, M R R YK 2 B

EEEYHEY LEHHEABRYET, WESEL—MEER K
%mﬂ%—ﬂﬁ@¥ﬁﬁfﬁmmwﬁgﬁﬁﬁﬁhmﬁﬂw
(1,71, To . Ta) Z A WL 5 RA 2.7 %

= fo(tho o 30,03).
£ = .fi(t'.ris-'r?? J'."i} :._"; i J- 213)'

FMH
(1) Bdr (2.1) Lk,
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HE X, ARERIEMAX T A 4RSI 11 20= S (E i 1A
FA T K ARSI E RE . SKRBE T I e 5 5T () By 2 S0k
XEE, BrEFEA, (2.1) REWMTERA 4 A B kER.

3
Ly = Z eyl g ({1{ = {}. .- . 3)3 (22)

HF ans AHEE, BAEEHE, DB/ 52508 5

Zo-
(2) Z Ar ) — (eA8)” H B ¥k FH TR,
$5Li‘ RIFCEAEFE, ABER K o 1 BHTE (0, 2,

r3) EEHEN, B+ A RIEET - (71, 22, 23) HER

Z(Aﬂ)z — {eA)? = 0. (2.3)

Kt Az = X, — 2 (60 =1,2,3), /i (X1, X0, X3) = (o +
Az, Ty + Ay, w5+ Axs) HHIRE LA L. SBRISE R
Kat, (t, 21,20, 25) — (L, %1, Ta, Ta), (F+ A1)+ Ay, @5+
Arxg,x3 + Axy) > (T 4+ ALT + AT F -+ A, T3 + AZ),
BRECEATEA, Hatikng SERE

SS(AT — (AT = 0. (2.4)

LB T (2.2) RN, T EMAN S iR, B (2.3)
fil (2.4) B8

3 3
Z(i\.ﬂ)? — (e =k (Z[_Q;Ei]: — ({.‘;‘lf]g) . (2.0)

t=1i
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e k- EE. HAmBEEE A A K i 4 s
Prwy, REEN A

3

5
D (A — (cAt)” =k (Z{iﬂ-]z — (c&f)z) .
i1 =
EEERAE A = LRk = 21 EES (25) KE—AoREE
R (2.2) FAITRER, oK ENREEE, ¥E
k=1 HMIERA T4 (2).

B (2.2) RE—IFIREEER, BRER (2) EH T+

3

> &7 — (cty? (2.6)
11

WA (2.2) HRER.

W2 (2), Rl (2.6) AREHALETR (2.2), RN %
B# %%

AT IRFE AR — MR, FE E i — RS sk
o ERBA 1, 23 RIBERE, BRAHRY

s == Goodn + o,

T =da 10xo + 1, (2?)
L2 = X,

T3 = T3.

HLABRRATEREER (2.6). 18

Y 2 2 _ 2 2 2
(@103 + a1171)° — c“(agoro + upit1)” = 2] — ¢ ag,

SR LA 5, zoxry B 1) MWRK, B

2 L 2
Gip — C gy = — 7,
EI“_](}“ - ("?ﬂ(}nfim = (} (28)
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hAER (2.7) BE RAREEN, HXTRRENSEE K H
MTEHEE KM org FyEE

po— o (2.9)
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MEBEKZES). AA (2.8) e L ThESE-S9E=2XR
el

2 2
Top = O1y1-

o 1y
gy — I:_4‘-'3"”::'

HAA (2.9) XELEER, B (2.8) LSBT 5
mE

2 _ 2 _ 2
og = &y =7
~2] 7
al = _1_{12 _
01 = n = :
¢l ot

1
Heh oy = m fik, d (2.9) AT XV LA E
1— (&

V] <e BVPHERTEBTET 20 B oo TR (2]
HRIFEZETHR), BUBIE aw > 0 & an >0 X#, &F

pg = 7. 1] = 7.

AHA (29 RE 28) wH R, XH
. b
g = —7¥, am =~ 2
LR RN (2.7) &, BB BB HE 04 T
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_ ( |3 )
P =% {40 — L
& Ty ={—Viug + ). (2.10)
T
T3 = @Iy
, : o 1 -
Hep Vo —-wg, WME V| <c v~ R

- ()
T, HEBER V] <o TER YV AT RBHLE v &),
(2.10) Rt th— IS TR
TR A TR (2.10), —BeE TS H
Tk sz ML L.

R 2.1. H—BARETRREL X TEF 5, 2o, £3 (In
RHAE)GEETH, Hie (210) TR UL RHTH (B X
—~FEATHTHTH) 24595 4.

B WIRIRE RS (2.2) A4
HICEE an, oo B aoz NEATHER. HTR ), 24
Kooy BATIE K (7,20, 203) = (4. Yo y3), 18

g1y + QgpTs + sty = Oy, (2.11)

Hp o — i HHEEM R X 8 e By, A g = 2.
MTEEXTHRT, 7+ 15+ 15 RATFR, FLEKR

(IU1 Iy Iy, IS} — (UD i1 i, y?:)
T
i b REREE R, (2.2) KikH
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Tp == toolfo + ¥,

T1 o= aroyo + b + ey B baya, (2.12)
Ty o7 tgolo 1 Bty 1 buade o+ Dasys,

Ty = Gaolo + bni iy + Baoki 1 bazig.

PR TR, HEEE

o’ < ady. (2.13)
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Hi, dr = (de® det de?, de?) H A digy () A M
1z
m$Mwaﬁﬁdra%Mﬁﬁﬂ,%?#x&m%&@%ﬂm
B, EHRAER I AR,
m(415) R, HEER M e NEESEESRTHR
Wik, SH
3 a3
(dz")? = 3 (dz")? = (d7°)? - 3 oz {4.16)
i=1 7 -1
BRTHMF2EE K 5 K WEgi@BA N Mgho 57
T Y (de')’ 45 Y (dF)Y 5k a K 5 K Bl P R-r
i=1

=1
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EnrE R dt 45 df MEsEEN T A, WE

N (li‘l P B 5 i E.ITI' 2 B TEQ
> (%) = (%) -

X, (4.16) XAHE A
(deh? — (vdt)? = (A ~ (wdD)™

(4.17)

(4.18)

i (4.17) R, d7 FEgsRE, F5 B e EE R
LM it dr g (578) Mg do, 48 s

dx
G ) ﬁ, BRI . FHid K

dz? dx' dis? d2?
0,1 .2 3y _ |
(u,u,?.{.,u)m(dT,dT,dT,dr). (4.19}
EED dr s (418) K, K
(u®, ut, w2, u®) = (e, vt ot v, (4.20)
1
iy = y v = {v], M
)
c
5 dr! dz? da®
ol g2 3y
v =) (dt Cdt T dd ) (1.21)
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WEEE X FMEE. FE, XE o BRFEHEE, MAE K
SEFHMEMNF K &% Z46E0EE. Wik, (4.20) dy v 5
RTR IR TP v EE L LA HEY.

i, TE X

0 gl 3.2 3.3
(du du' du .du. ) (4.29)

dr dr odr T odr

% O A

LL g s R FIE BTy i, B O #R0E B . OIS EEMIA
KA A TR mo IO, L DY e Rt
RB—Apuge GHAR) oE, BRE A mEFE, 0y (0% pl, 07 pt),
B[ .
(P° 0", P2, p*) = (¥ ot u?, u?). (4.23)

Llop = (p',p? p') FREMIgES G, M (4.20)
A A
P = muw, (4.24)

H
m = Y (4.25)

HWARTH FHFE FEFBENE, BERR m HFREER
BREBTFTHAER, BARE—1HSbit.
BEFNEHRARESE % W (4.23) . (4.20) &
(4.25) &, &
P’ =F, (4.26)

Hoor
E = me? (4.27)

BARTH L.
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X, Pgeshdrf L5 A
g 1
"' 07 p’) (;ﬁ,p). (4.28)

TSR T R p, MAE TR FHEEE P Mk, W
WEAM I NHEE  REEE.

AAE—DIUHE () myfE, HB oy B8 R & 28 e
SHENT-O7 - bR B RS9I, CHUgERE, i (4.20) =R
H

(W) = (PP~ (2P (0P = (4.29)
gD E X, B
0 = @'V~ 0P - (0 = 5B (430
H
Ey = mypc? (4.31)

YR TR B R, R — M dire. Had o’ wE
R (4.26), (4.30) R0

E* — *p|* = EX. (4.32)

R, BTSN T F ST (el E U ER %)
ZER—4 M rhyiiid, BSTFRESERGTY. E2-2|p)|?
BAhE - E~FE, MW (4.32) XMHEY 8 - 380 %.

EEYANIE - BSMAERER (4.27) B LR E
BEHARZ— (X -BRREER 1905 % FR MMM E
TRESCR). B, RN E Sk, -4
AT RENHER, hWTFEHLFEE m, HBTF c 2408
A, HEFhEs By o/ MERBE AW, i1 F5uF
IR RER A NS FHhER 100 B TREEBE=ENE
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i, FRBEE - EXRAS M ARTELETIOGEN, F)E
¥ &R B AR R Likie T B8 SEH.

4.3. s SR~ FETE
R FRgse (% 0, pt pt) HEERE T RGH, B
- pude GEAS) frik, By W4 . Ficd (60 gb 6% ¢%):

dl] dl i)! d_.‘i
p p I‘p p). (4.33)

o 1 2 .3y
(9%9°.9%9") = ((l'r’ dr " dr ' dr

WE:Ba R ST N

PO 4 7 09 53 ] 4 R
i dp*' A {ipi L
g = i = f—dt {¢ = 1,2,3)}, {(4.34)

dp* |
Hoefr d—ﬁ (i = 1,2,3) R T o, 0% J (=
1,2,3); Mm@ mky

F=UL = R (4.35)

WHEE, F@h f R4 = '
m (4.28) X, PIgeHegndfalsr i %
0 E@E Y dE

A T - (436)

1
¥ (4.32) RIEWEF t RS, HH &5 ‘—d}ﬂ = 0, SR

dFE . dp
t —r'p - ., ,
a P (4:37)
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FHA (4.24) B (4.27) K, FEEF (133 X, B

=l —w-f (4.38)

1E
ﬁﬁm,ﬁ%ﬂ%ﬁm%w%%;%%wmaﬁ?iwgﬁﬁ
FIsh% v f. XA 2R E = mc? %k -0 5 6 B 5 .
 (4.38) 3£, VU4E S AgET TS BB RIE R (4.36) LATLIE

— :—v T (4.39)

g (4.34) (4.35) & (4.30) X, "HMN%EAYRAR

. 5 1
{ﬂuuql;.gz-. {}3) =Y (;v ) f'r f) ' (44[})
(4.35) 2, Hp ;
(A

ﬁ%%ﬁL%%ﬁﬁ%*%#ﬁ%gﬁﬁ-#,@Eﬁﬁﬂﬁﬂ
RIE - RAKAME. MRREHTF DA, B (4.41)
AMARTENNFHE, LB HsE T f, AR
0 f EECE TR T ERCALH Y {;—f iy AE M A, BR

1
gl (Ev‘ﬁ f) DA R (D) M. TR e

R @AHZNN%E, BEUITRINERR, HEREEE
R T B RN B ER, X RO 8 1E L2 T4 .
HEL, BAGHITET AER, B RS T e
BIRIRER, Fit, mREEHHIY - B—Tke 2
WM LR EAUE. XBWRE, 51778 TR Awy
B, X SRR A R S A ¢ gD
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BEY. ZEWELE 1908 45) 1914 FH —HiXERB —4
Pe AT AR AR S 1B, HERERT. 1910 FEff
T—PEmENEE, A ARRBE BN, RAdEE
o BPE A THEX - HERER, AU AR T
A5

HrEpyaE, WK FERBES PRI R E g WRE S

f=p(E+vxB) (4.42)

(R (3.19) ), A LAERAERDHE (B §7).

gy (6%, ¢t g%, 90) = 0 B, i (4.33) R, HgEsE
(2%, pt, p% p7) SHE. d (4.28) 2, WSS aEHE p SRR
B E. By, H0gshrEr, RMUSEsE, iEbSE.
XEE, ShELRERWHATFHERRESE A —&<FEER —
4Esh B SR

BEEEMNE TR FHEMERET RS,

ARSI D, REGSHBTEEREHSWE "B
HEDF4IME=cRBEY. Him Mt BFE T
HORFZRMERYSEER R AES AT EENER
R, TESERTERY, NFFRERR LS T
FFHIRTHER REME, FAYHEE2RREL B ER
W ai B FE REETIET®, O e S Wika TS T8 550 m i
iEE, HEMB S NERE ST HES 82k O R R
ST

BLfRHMN S ETHEE 2 T RRBOTF AL E, —4
REIRENGBEF 28, EHFHEHTE.

e LdEmdS, HRIEETH TR, ey (i
BRE) BRANEE. #HAUTE TR RGSBREL T, 9
i E BT HU TEXRLGH.
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b = it (4.43)
K p, %8 PRTHIE.

FEENE, ARTRENZILET, ERAKAR T B
HAR—EREAE B, B 15 28R FEARPRE, ¥
BRRRES SR THNF, A x o ¥t MG WEnEE
EREAS (REEN) BT 35 4. maiETHEER, KNF

VIV + Yol W2 = Y3Maets + YaMgoTy, (4-44)

H ’-:*l??»m Boo ARIRFAEF T RETHSEFRRSER, 1=
(? — 121314) _—ﬁi*ﬁi

1wl

r:?
g + g 7é rian 4 Mg («—145)

B i WREES R AHE T, WK
HY 2o, K myg = men, Mg = Hioag.
ERERY, M TRFRE, TRERTHE®RRT ARHK
AF, ~ARLRAERNG LG, S FTis.
EXIFREP, SRS TEANSER, L5
HIRE R, Bf
> omi® + Ep = %4 (4.46)

Hpom; RE « MRTHBERE, £y EX58. 851
HERXBAERFEANITHRER, fiErHzd (4.46) g1k
A

> et = F (4.47)
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X1 (LA AL AREILAWE. EMNETATF AT T
AW ER, AEESED, AFoREEER THEESHGHR
%, BB R TR LR FR B R RERE. (4.47)
AiE S RRNMRFIES R T AEOE LR XEML
(¥ P RER B T R moc® BRI R, T AR P B
B9 F OB - TR D ARGE B A R T HE.

90, AL K H2

R AGE RN, RS E WEE N TE, R
BRI, Fe, RITEMSER, WIERENE WSS
3% A 3k B0 A A X R R, (B 40 SR R O TR U
BEARTC, #8078 B R B B

& R Wi RE A LRSI R S (W [6]): s[REH S
BE ARG RO T2, WL T Jrasssti s
EFHEBEES. ELXEAMN R EAETRIR, &5
M, HZE 1970 E 4 8478 — R XL F MRk fr2e & E FRBFT
& HEN-F2ES, B TSEFOEYRYESENEE,
R RBGE T EXHER. F5L, MRk 2 yES
TEABRRKESEFEN-- NI 2EN, S THRENE
BT R4 o L B LAY R A

EFIHEH TR TR, 3 F HR &% 556 80
FEREk, BRUCRTT iR HEKBUEMWER, I
piiE (L. D. Laudau) S53E#&% (E. M. Lifshitz) b &
(C. Bkart) ¥4r 5145 —F8R, HESINTEHENEER.

WA AR, RSNk ¥R, BEy—
FERGDERANR. SRR FEANERENE AATHTY
fE M I R B P . B R TR E R AR R TR AR, A H
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AEPREET, H

Jp = O oo
i —{pu) =0, {(5.1)
2+ ;;Z:l s (prg) = 0,

d 29 P .
- i) ——— Uyt Pfi I = () (3 = L_. 2, 3), (d?)
3t (pu;) + ,; B (puguy, k

: e 1 g Y —_— o
5 (e + e 2 G {{pe + P + g} =0 (0.3).
(Mg % (1.10) . (L.14) k& (1.15) ). AT H EATEAR
BRERAAMNERER, LFELHIIENEGER IEER.

5.1. el — mHE7*®E

ERVEEE - SRR, SEEW A, B, EMEA
whsEd, MEAESFE, fHARBEES 3. A
iR ESET, MR RRRTESEETEY (5.1) 1 (5.3)
AR—-HFULE. Wi, EE-Ed, HkE pudu HEHE
KB TEHAFEFEIT, BEHFEEONELEIFHE S, B
pu@u +pl fEREHBEWKE.

BITERY & - HEXE (T) 2— o ()
E. MEUSE O MFEHBE TR RERETEHESE, FoEXT
g, T wERBAEANER, W (T, 702,79
| Z i B8 v P TB) P i ot e AL AT RE B, B R (U BRI Gk n
KL E R dS e

(T cos(n, x1) + T cos(n, z9) + T cos(n, 23))d.S,

RPN AWET c BT 20 =t 28 —HFT (T, 7%, 792
TO) WEEXR, HEBRPH TR

()

5—:;5?‘?*“ =0 (5.4)
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ﬁ%ﬁ?%ﬂ%ﬁﬁﬁ.ﬁ@m,mﬁuﬁﬁzﬁﬁﬁ(ﬁ~.
;ﬁzﬂﬁ@%ﬁﬁmﬁ$ﬁﬁ¢,%Q;WWTNJWFE
FrRBOERGHE, W (TY) (.7 « 1,2.3) NFRME P
MR B TR R R |

WMAERWSE R AW s (T%) W TEE—12
FHREL, RRAMABEER BN IEX T SERTER
g%.%ﬂﬁ@%ﬁﬁ@ﬁ%%%,ﬁ%@ﬁﬁéﬁﬁﬁ£Mﬁ
K, 3tfsks (To%) £ K £do®Ricy (T ), #014

T = 4. (5.5)
X g RORF ANEEETE, AN TRESLOESEPN
e BRI, T RERR AL AR AR M RE . LA RE SR W
HESP, BRI AN AR AR AR B b, BRNE

T =T"=T" =0 (5.6)

FEFHE, EREE K d, BRE
(TIO,TED,TSD)T . (5.7)

HE B E ARG S IE S EN RN dS fsii LA
WAL 8w &, Bl

SoULER, BIERER K +
17

T™h=r " (5.9)
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W EEMIEENE - AR SR A N b ERRL (5.9 #
FIHAE - s ER R ‘:PH}*J&,L_EE, FAVR AR 2E B
WhEBEHR K b, Rk I EREE B v=(v,0,03), @I
F R ERaA, SR BEDEEHRE v. M, 5%
#KMHWTF R ZadEY V= —v. i K £5 K &F
prET s A pr il oy (2% 2t et ) L (P77 ), e s
2.2, HiEHEF (2.22) Xy oy = ¢, TR 2° = cf, 58

=07 (0= 0,1.2.3), (5.10)
H
a) =5, o = n: (i=1,2,3). (5.11)
Ui ; v—1 :
al = YT = Tt o (.7 =1,2,3), (5.12)
1
m oy = , v = vl

2y 2
- (9)
RIE B (X)) sk (W (4.14) 1), i (5.10) =
g K £

T = 2T = — ¢ (5.13)




, if . T R fr)
7 = a,oyT
~—1

4
+prd
k=1

f

v '}:,.?"r

2 11

= ¥ it 3
i

] ,

(:}Wwﬂ;k + fj'j.‘r)

WADIIL L s, (5= 1,2,3). (5.13)
o 1!

c (1 - g)

I EE (ot u?e?) = v(eov, v ) (B(4.20)
&), (6.13)- (0.15) XA —F K

Wt + 51'1::) x

[ 1 \. . - Al
Tod “E(l“"' n p)u”u"i _ pga-d (0. 3=0,---, 3)1 (a.ln)
5

o
1

(g°°) = " . (5.17)

(5.16) XM B - sk E—REESEE K dh@ER
7.

7E (5.16) b, 1 REHNEREE, MRFHESL AT
{ETTCAS. toéh, p WETEEE EFRBRW, HAREH, ESH
p EREET®R FTHLATER (W [10]).

5.2. spERSEY |
BHTERE - shiEg (7°%), su] o BB RM i Wik 5122

iR RE i NS P ER AR
a o R 5
5—--T —{) ((’_} -= {1, ?3). {0.18)
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REASR— T (B) WAt (8w BoE, EWE
e Z G, A A — A RIE S R R
3 (513)  (5.15) RICAFHEZ L BA (5.18), FiE&F

=l B = (1 =1,2.3), B8

sAVANTES ' L BT _
s (5 -5+ > s (Fhu) =0 (519

yid

L p RABHEREERE, AR &80T ALY S
IERE, e FoRPARILREMR AR, NEL L#LH

1= pct -+ pe. (5.21)

MR FA DR, o p R c SRAZBRIUEH
TR, FhARS T BRATEE.

TEH (5.19)—(5.20) FHHFERE 4 4, HIE 5 px
gL, E—RFERT, E/FEHRE—IFHBFE.

EMMIE R AT, AEREL TR, HERME T
METFHEY. & n XTEAENTEE, NI E S &Py
AR R0 3. IXFE, BT (V048) MBEE G £
TRAEA (en,0,0,0), HPE 0 o8 S EZRPREE
R TERL ¢ GEBE 2 = of), 5_ 44 BB i
PP AL TR B AR RUH () ka3 (0 (4.13)
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) PR (5.11)—(5.12) 3, BB @ KT W R SH A
K i RiER W

(nu”, nu!  nu®. ). (5.22)

m {wl ul n w?) g, X, R SR 0T R TR
SEE F R 5

it

{nu™y 0. (5.23)

EE

[T T, {5.24)
Hi omy B¥ TR FRTFHBILELR. (0.23) RNFTLE B
R

ai”(ﬂﬂ”}:‘ﬂ~ (5.25)

R R FE S HA B (5.23) B (5.20) fRdy # a8k F 4
FEER = =0 (i =1 u)u&m£EE%%g
7 (4.20). F# (5.25) X6 B 4

& -~ 0
AR Y e DRI 0

FE(5.19) (H.20) 5 (5.26). EM M 2B
B, B A 23 8 S 57 #,

THE#E— A i AR I LS. ekt (T°0) my&ik
& (5.16) L AP BRAH (5.18). B

1 0 1 g Ou”
2 ;':,—“-?((,EI—F}‘))U [IEE —(,u + plu Bed
or i} (}p 3 —
—q™ = ) ¥ =2 (.-, 3). n.e2
o la=0 -3) (5.27)
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ug =1’ wp=—ul (i - 12.3). (5.28)

H4 b, R ARERY R (Oul e ) S
B O(WHR=). BACEH, RT @SR EABS, 388U
FTHAWER. L u, 7B (5.27) B, HLTF o M 05 3
RA, BEE

5}5(( i+ piu’y — u? ;—2 = 0. (5.29)
ERE B EP, ROMAT
o, u® == (5.30)
CRBER (4.29) &), oy
toz 5 =0 (5.31)
b A2
g™ = . (5.32)

P HERESHEBRIIM. »
FEH p=p(?+e) (R G2 R W i=c +E 3y 0 fir

LR ARG (MR- (35) ). BB 4 Hs, MR ESE
R (5.25), (5.29) ATk %

7

A—RHAEEE SR (5.25), ERALF S Y
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EEHHT .
ﬁ:;®+&$ (5.35)

¢
(MBR_ (38) &), b 0 EREFEE R DRANEMERE,
BPEAEEE, mi S i@ mEam, IRAS. fE (5.35)

L, (0.34) gk A
3 (J%
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RfI
i dlfj
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I, DR R I R R AR, AT R T Y
R R R

MAELEME T #E (5.25). 7 (5.36) HaT i Fin T e sF
THEE X

=1 (5.36)
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P
L b T A 7R TR B S b A2 IR X 5 )% e
SR, MR - 2R R I I G P L
53R R - T
S HTER Loy, 2,1 UM EEEXTHRE v, 7
(5.36) 45 (5.37) a4 54k W

(pSu’}y = 0. (5.37)

= ;
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FE (5.38) R TR ui ik nEptE e (B8 _w (1.25) K)

—
XHE, RN EILEH (5.19)-- (5200 . (5.26) IR (5.39)
X6 PSPEETE, HPE S v, v VREER AR #

JEEIE L PARMEN. ME SR SRR, RS
W, AR (5.39) HEEECFEAE (5.19) B4, XM e
L D NIRRT E AR B O R R AR
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HERM LESHHHM R RE 2 RE (5.19)--
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g f p+p 5000 /e p
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P
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it pe g9RAEK (5.21) (HBEE p LEEFFREERE, WA
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1° MRt fe
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WA RE AR (5.36), BT

a2 . 20
({—) a_r.*'j-_ﬁ‘i LR u-‘ﬂ_—(%% == (), (6.5)
o J.rt I BNE
Rl
g A 2
E);u st +p ,dp 5 ap 20T p o, dp
. + p—— — ————l e —— = (.
M 02 T ot ;;! 0y e ; " By
(6.6)
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REEEEV LS4 BF) ke (7)) MR, U eE—vin
HEEEPHE () HE, B (7.49) A —0RES S AR
SL. (749 AMBEHEEFA ARG EEER - FBKBHESR
R BENRA(7.36) &, RN 2L A GNEE FEXE
[y F ik 7.

7.4. B REH &R RS
B (7.36) f1 (7.49) &, BERRANRER - SRR TE
*

i 1 - : ;
T = i+ p = ol AP )utu?
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1 , .
—(p — 3;;.g|h..]2) g — nh%H (0. 3= 0,4 .3),

(7.50)
B o hERY (AAERmeEEs) BaNETE, m w2

HEPR#SH.
M, BEARENERNZE T H RS E T A% H

aTe"

At

=0 (a=0.-.3), (7.51)

il
0 ( 1 =+ p — ol k[ uu®
Jua?
*"(IJ - ?jauuIf‘:alﬂ).f;*‘”‘f — jigh®h?) =0
(0 =10,---.3). (7.52)
P AR AR, TR (7.46) =, skg (P Fo0) g m
F (h?), W rEE (7.30) -(7.31) #ikEw (7.31) &, M

(7.30) RAMLATF e pe s L (7). THIE R E (7.43)— 7.44)
R, 1 ("F) gL (7.17) TR, £EFRES -

pioh? oo = (),
*Fm{i — -*—J[L.[]hﬂ«_ "4 f} = U

0. 24 3 #£ 0.
S (10, u, u?, u?) = (¢,0,0,0). Bt LR XTE Y
"Fof = MO epd  She, (7.53)

{7

BT LA B (BT KR, ACERGRFSKE
(FF0) 4, M (7.53) RTE YIRS B RPWRT.
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X FE, U PR K, Z R T REARM T R

()
or?

WMARRHC R 2, BT WA B SFEN TRY
(7.52) RFETWHBFBMA (T.54) 9, TH TR R FHFE
Mo ESEE . ETEMBRY ;‘3 ch BT 6 89 7T HL RE S W AR
i, MTFALH (B (5.25) 3

3,
dr®

XILATRE SEFBEERE, U pEATHENBEEREEE.

X, BB TH IS A EAMNY 0B A8 GG
HEFRA (T52) . {7.54) B (7.55).

T AR T RAEH - R,

HAw e, SR (700 A EENTBE RSN
TR <F e 512

(u“ﬁIf 'u.-ﬁh”) =0 (o =0--,3). 7.54}

—{pu™) = 0. (7.5D)

()
—{(pSu") = 0 (7.56)
Fre
= s
. .ﬂ * — “ ?_'."
u E)‘;a:ﬂ ( 07)

e S 2 2 o o B O k4
Ha b, HERAE (7.52) o[ HUEE Y

1 3, 1 . 4 Out
vl +p- il )’} + 57+ p = oAy’ 377
N @ 1 t?h” ok
—g ;8 (P“—ﬁin|h|)"ﬁin3 h? — pgh® 5%:0
(o =10.1.2,3). (7.58)
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B (h?) WEX (740) f1 ("G*’) ¢RI #HE, BHE
wah* = (. (7.59)

7 (7.538) 2WEALL ue, RS o 0 F) 3 kH, FiEEd
it (4.20) & (5.28) £, K

u ™t = %, g :;:Jj = () (7.60}
LLE (7.59) X, #ADH (7.08) sin
({4 — i il J _ 1
axﬁ((”’+ p — piolh*)u”) - uh} -(p Hnlh’ )
2l
—Hola “a—“hd = (, {7.61)
Hp
o i

1 ,0|h? zau , he
N (21: py + |h } s+ g h' 5.3 = 0. {7.62)

i (7.61) £BF) (7.62) KRS, WA T
u” = g%, (7.63)

FRATETRA (7.54) FTUE N
LIRS Lo Lo b

— hﬁ—'—-- e — R — =3
Vo T g s T g =0 (164
7E 12 P 35 30 24 h‘ﬂf} Wigxt o MO 3 3 KA, I EE
fou® =0 (7.63)
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(T (7.59) KT /H). %G

1 L0k ou’” JO0u”

_ 2 = 7.66
3 ger T ger T e s =0 (7.66)
foopt hg = AU, Ry = —h' (i = 1,2.3). HA%R (7.65) 0%
u" ., JhR®
= —yt e = 67
Jig 377 Ut g = ey (7.67)
FRE (7.66) AXPUTH
1 ;0{1E|2 zf}u - 4OR% -
2 Or a3 |‘F| + wah 38 0. (1’68)
R, (7.62) AL H
a . p iIp
w((ﬂ. +pruy =’ A 0. - (7.69)

ERX S 85 1 (5.29) KxEe—#. TR, A LS bAesH
1B, FESEMN TR (7.50) Bor, M (7.69) R BN E &
(7.57) AL, K2 AR8R.

Hw, #1465, ERGIMNBEERAK D2 FBRHAN I 4
HE(7.52) . (7.54) & (7.55) 5k (7.57) &F, MHEARMA S
2 B b, FREFRA (7.51) g 0 S FE (BN
Fa=0)H

E)r‘ (u“h* u'h®) = 0, (7.70)

He, #BA%E, L. THirPHENL T 7 BRRXETIEER
MLE 3RM HEB(7.70) PREHEET 2° BI%TF ) 1R
2, NWAE—PRBREMFE. W, m LR T RABIY
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BMEEWE (759) 5, ME Mol ATHEIOETREERK
B, RAEIES U SR.

BIE 7.2. F4 (7.70) THAN WL EHOGER, BE
(7.70) X & =0k s, Ag—wm "R BAE.

8 EWEEARY (74 ME=4 7R (HNF o=
1,2,3) %

5%(&-3}‘1.” —uhy + %(u-ihrf —uwh) =0 (i=1,2,3)

| N (7.71)
LA o RWSE, A 1 E 3 oRA, KEE

é%(ggwM—u%ﬁ):& (7.72)

M Z R 7 AT,

XEE, RNABI MR EERTHyYEA (752) . B
WiEFRA (7.04) FHET o = 1,2, 3 = ARULES
AR (7.50) SBFiE R (T.07) 36 8 My Ras s Es
Wik F 2 HRE AEEH o' =y B (7.59) XF

h-ﬂ = F(?thl + 'E-‘gh.z 1- f-‘gh.']), (?73]

LRFBATHIARMBRTREY v, g, vz, AL W2 R B
BEA#MAFREETE, RANEER 4 i, RS 4H#
W — T EAG T RE. 22 ES8 84 4t iR
HER B, BT ELHERNTX M rae 2w
., HFEMBEEis, RESFHE 110
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B - 1

L. JEBATE S C T Vi T &
u

2A L,
E&!——nr‘_&uﬂ_-l]

T AR A2
2. WFHAW = ik AERA (3.17).
3. S TEN T REFENER S VW b BREBR R
4, % A R RERENgstE M AT R L WEY
HEE, R L N EA TR TESE Y
1 |
A" 1 4= -

S, - MEEKPILER ¢ = 3 x 107% ©iT. WiE KL
T2, A RBE AR ek e BR - TR BHIG - #b 0

6. 4 ~BEERKEN I, 94, EREE K FRETHTF
T8 ELAEE v it s SEmIES). 2EERA K AT K
LRV 4 X BEREs). REBEE K hmANEE L

7. BiF (3.22) 7.

8 B—® FHEBERA A M vy VEAUEE oIty o #
TN OMFEES B sE K AT K U#EEV T
WEFEEE). RETHM F K K38F 7 UREZEHFNE T
kM 6.

9. H— PR TFHHREEIFEICHE mov IR, K4
my ARCFRYFR LR, 2k FaIEE v B0
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10, S THIEE v = 0.99, @& 1L1F my = 9.1 x 107

32, HHHEHEHRFHSIEE, SRS NFTENIRET
bh L.

1. @H—@LEES mo BB LET, 28— TEY

HET R, IFRICTIRIR. REE FHEE v, BE M,
wILE Mo MzhaE By

+
12. RRBRHITR (5.40) JEY: TN F A, —m it 2
17
VR
AR AT, B ar

v V( AP )= 0.

13, BEWHNTEEBSTHNES. @R Tl FmEy
mo, A ¢ RN FREZEIRETE. £S04W g &
FHESIHFBR N

d2
mﬂ‘a‘g-ZQ(E+UXB) |
(s i ErsR g —& (3.19) &). iF#. ZEHMIEH
£, ERAFRBVRTARAFEHANE.

dx . p2 1
FYi ('m-ﬁ*“(;_a) 2p{= v),
d

TI; = q(E+vx B).

R vk p R AR THEESHE
M. BESHSFEHRS, UshE p KB v BT,
HEL [t @, p) RTRTRISARY, BT RERF - BW
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BEHEEA (REAE LY. AR HZFEAN FTRETEHEA:
%{jh*u Vef +¢(E+vxB)-V,f =0,
plt.@) =g [ ft.2,p)dp

Jit.e)=q fm vf{t,x, pidp,

AP E B, p k& 7 #BRHESE RS B4 (RE--# §3).
15. {8 B 14 IR BRRFTE (B—1P 78 QT
2, ARSI 13 P TFEMS T,
16. 18 =& (1.90)—(1.92) 25 1 i 525 L — o 20 A6 30
HEHRA, CHEBEENY

M=u—¢, A=u Mm=u+e
s Op{p, S
Hb c ARBEE: = p(éOp i (Wsp % (1.107) RK). ik
BH: Ao HEFEIRM, W AR A MEAEEREMRERGN

F*p &Pp
mﬁmﬁw& ﬁLﬁEﬁ%i%ﬁ&@g;?ﬂ)
17. i p=o’e, b e = ﬁ.. Moo NphF ey EEN B

RS P R R AR B R R RA. e
MR T BREN T IR S5 USR8, FHEM I i
fiE {8 20 B IR SR,

18. B (v1,19,v3,5,5) FARBR, L4 BRI TE
(5.40) . FEAFE (5.19) BRMHE (5.38) MMM — B WS
FRAMEBER.

19. X218 18 ey — M Rig S A RE, HEEMENY
JTFEE ST EmE, FiTieHesn.
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20. ERA: tm (7.17) R AR (), Bt @Egs
(FFP) 2 -4 B () R

21. WEdF pH? — cF? % — i fns.

22. A (F'9) s BB (879 WEmMmE X, B
il (2.22) RGWMRICETHRT, AgEE F S8RE
B Ar3is il TR T .

- 1
E = ~E~(~—1)—

4

(v- Fivo+ ~(v x B),

vl

= 7B (1) 5{v B (v x B).

23. PIHESEFR (7.50) iFwirHHRa (7.54), iF
|

3 (3 (h..f-*) _ R Hut oy Okt
P

XL VR R (RE = (3.13) RK) 7EAEM DR A
HEFRHEEER.
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CHER N SSIL

81. BT 15 iear

T 1YLk, ey (EhE A BIER
gt ) mERCRERIMH YT E Y. PHEXPERSF
TEE — M SoRIES, AR I R e i B 218 3
R, BT RE-BAK KRGS, SEFAWHMEERIF
R B (Lord Kelvin} £ 1900 3% 2 g1 X AT B2
AR A, fEAURE ARy K NEERRT M CRAINET 2, BT
TITrEEn, R EEMNSIHCTASE, MTHHETRE
MR Y, URKEEFEEINET.

SR, MTELHABARHHAY, BRESHYBFEIN
P, ZEEYEZNE . EXHEGPESET RAEED
MAEEEEKER: HRAMET hE. 6 PSRRI 4R
B () HMENEANZTCELBET 4. AEHH &
FHFHNRENE, FEETERFHIFHNEERTR: BETSB
(Schrodinger) AfEf#HrsE (Dirac) A R4.

B, AT PR e, R 19 el K s s 2 L £k
B ENBE, MABRT 2EBERET R H¥EfEER? X2
B AHER LS ARMERE, MeaELRh Ay -
VHRE, MEAYBEER XS S8 T R 5w iRM
PAE. X SGTH M R B BARE R 8 R T ORISR
B, MR ORI AR A R iR, (BT ET
JI%m=E.
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L1, 2amgawygs (M.Plank) 8 ¥Fi#

HEERMBERRRCES FEYFERD TARRHN
Brae. Fril AR A0 BIRWiEd FER R B S A S B A B
REERST. 119 Mk, AMTSEA T RGES SR 2
LR AR T PR AR b B B R R AR i, (e Tt MR A B S04
. Rk QARS8 7 M BE ITR R i, My
VR LA G T AT ET, 6 SR LA B R 2 BT B Rk
REF, TNRCT R EBBIR. — D E A ) LB Y T
AT TR AR ST RE A R A B E Dy - TR B T e
§ 7 A 0 R RE DR Y BT AR B, AR A R R
REFX, FA -HERRE, W2 TS TR S
WA, e BE 0T RBIE, EAFRTEN, HhiEst
WIS 0 P R DR S 636, i FURES FIRRE. Xth
MEESTH BRI R RBRFF. HEWBEREREEN. B
AR - (WA 1), HENL YR AL B A R T
PHEARR /), XS BER O30 A BBk, i A FL b 3 B B ph iy 38
WL SE5E L, E LR AR PY A RO B DL i 6 T RE TR AR
s, B LF5E 2 N RERE R IRUY.
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MEEE A TRENERAGRHCPES, HRE
REHERE L, BEMA v 90, X Edry #5E60EH
RER. BUET (v - de) MYEEREE. LR R pYEESTRE
HEW F, WHEAS v WA RAE D PERIR. HER
(J. W. Rayleigh) frg&fr (J. H. Jeans) A&, HiESH
HL 3N JisE M i IR B (S S s s A AW

L, = éf—:n; (1.1)
Hore miesE, T H@wiEE, b LB X107 Rig / B
Homaggas (L) Rl 56 20K KEREAHE
2B RS, B 2 o WL, EEE RS, hER - EWAR
BT R TR AR O, AT, Al
AP MRS, A WA My s m, E,
HEH B T AT A SHSFERENEID: B AN
Flee gy, SRS, STNEEarak, HILmrgis
BT XBEPNE R X i ERE A
e E . IR RRI, EATSHWERE F AEBMEREEY
RAESBRTETREAEE L, WA Y A T R A S8 414
MIER BN B ARR L, flmtaim k8 Baan, KHEEAG
%%

Ed




LE S E TR, 4R (W, Wien) #1p58 205 (4
BELH 1911 FE e TURSFESEER) MRk L, WRISTIRLT
— A BLAE LA i B T A 20 2w

-

E, =i 1.2)

f__,r-;:au..f’f' — ]

T ey eo ALHEHL BB EAAABETR AR, M S5EhE
B GHMa. ATA R, XHEERR, TP —EHK
E—rAEWEEME-LARE AW, 20 A%,
BRI KMHAEGREMN BT B F-wEE
v A, ik HBE R/hREE AL - RRERI R EH.
XK AL, R AR SRR Rl T WEAHET, W
BT AR

e = hu, (1.3)

Het h = 6.6261 x 1077 #HE - #, #h T0 w458 [
—Rd, M HERMAAER LS T A ERES A (1.2).
L RERE A SR 4T HAE LI Ay, LR R4, ERE AR
HX — B, syl 2L MEN. b At ide )\
WP R F R PR RR T L RIE, (M A0 BE R L 5 T 45 2%
M fl X — R AR IR T HI R A i s p IR e, Rl
B X — STl i 767S 1918 ERFpY i vl At P an sy

1.2. e MRS REIER L E i

FRBAVOCKRBHENRHEFHRERY b o, il
BRI TFRE cdf. BEN BRI S m SR en s
BHH B, R FRUSBEE. X % 2% (H Hertz)
1t 1887 F R L.

LR R, AR E L, M LWERE — s R
Vo MRESOERIME v < v I, B HIBRE A, SRR S
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T-RESBAEE. WA, REWEE FHPR Y BB ET
X, MG RS DO RR v R H. SR RREE FUS N O S
SRS, BN St fe] PO A £ S 8 T 8005 T B AR 1 9 56 i TR

X — B A, NG TR, 12 LAY B R
Bit, MR R T FHIRE (Wi Tr, LE—% §4);
BMEMA, BREGERRA B, TieWRnM JEFAL
WRHECEHSE, RV AFLEFE AR KR, BEXRE
FHI AR L.

BT EROCHREY, SHEME T 1905 FEET LEFE
i MR Y v e, BEERN o BB AR, X R B
AT HEEF MBEIEEFHUERY

E = huv. (1.4)

A h BN Ot PR S BEAR, &RPH—14
HFAT LTS Lﬁ’)%*ﬁﬁ‘fzfﬁ:

FUH Z AT E S e TR, e R R T WA i
—THRFAERTLHTEENRESY W o, HE

hy > 1 (1.5)

i, A RRTFRY. EHBTFHER Y v, .7

1 .
5??11:2 = hv — 1V, (L.6)

KA m EFHEE. % v < v =W/h (KRER) W, By
THEREREBEMYERNSE k.

HRFEIRIERTE 1922—1923 Eah e F X 8HE 881
g (A H. Compton)- 24 iJFIﬂU“ LR ENE.

R A A TR~ T R RERE R R s
(M4 LR TAR), w50 T A B ra (R8I
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SRR A 2 D BT R, (BN B A R I TR S [E]
). {HRANTHLE, FaEH Mg RSN (e
T), X—H B AR ETRMESE. HH, AR ER X
i, AN{cmlt, #ESEBEA R T R, RIEET SR
FFIESGHERIEMER. HE L, LTFRENERE
W o, MAEAE R EESE AL E = e (RIS (4.27)
) H, fﬁ.TH’JSthi’F = Fje F8%7 0. l) A, RN TH
I p R A (= —J LA TG

p= % (L.7)

EPRRN G T TSI EEERRARHESZE
B R, TR 9 X S s — 1 28 T A9 E A W iE
>

FEERE HIET 1905 1906 M EEEHEEF UMY
Bl (WHEEEEY ~ERETHENRAN® . Hdpe -
RRRXTHRARNITHE, Hhais Ve rioms, S
wig4rFAi 8 (Brown) Lijﬁ%ﬂv’e B IHMEERIE

FALEPCLER, BEXTHRIMHMEY. EEXE- HXETH
R AT R BT 1921 ’FF-JEEULF: DR 4

1.3. m¥AiEfHE /R (N. Bohr) f9& /8 F @R

Wit i PRI, G R AR ST K AR e iR A ok
R TR B 54 . 1885 #%%%f@ FREEX (Balmer)

EEREIAFHITT W Jf:a‘ﬁl%é}‘]fﬁi%f fﬁ@ an AR

i_;'g (1 L 34
}L — 1 22 - n—g) f? . (1‘8)
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Har A ke, Ry #F £ (Ryvdberg) % % HER
[ty = 1.096776 x 107/ %. (1.9)

W (L8 iy B E LA,

HHEAR (L) I RE A S S, HARSRK4
A E T ERE e el B LA EANARREE
S5 A T A B RS

IR 5 e, e i e T R s
e, TN 0 BB AR M BRGE AP HE 55 AN ML I T AGR TR SE HuBESE .
HABETERRTRERNEZE, nifksilmasi s, s
WFPEINEZ B e, BV E RS EEE. X, AR TR
WS MRS e R, BLEERSAMS D BRESEIAFTFL (R
®3). RUNARAFEELAFEFEENRETAREHEHIFHRER
TE f S

WEFh, fetn G AT D, BT RAF R A BRI AR 5 T
PSR E, W ER g Aay, IR i s R, B
B RSN, XERERGREERTE.

R TERARTHREEMT LGS E s, TRy AH
WMIFE R K (N, Bohr) F 1913 F¢b s BB E £, £
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HTIMTFHR 808 FHE.

Big 1 SHTHBHE 4SO AEEE X 5
BRBUEE A2 T RTINS (), ARERL AR (R
) EXHBRENDE LENBETHANRRERE M= h/2r
Hr g, BY

muvr = nh, n=12 ..., (1.10)

K- m . v Rr opilRAEFHRR, 23EEHBGERES,
he i R S 3 B TR R

Bt 2 HEEFA-PREHERTRH S - MEEWE
HQL: /j—ﬁifﬁﬂgjﬁﬁ%fﬁ%qﬁ Lﬁﬂiﬁi&l—fﬁ?ﬁqﬁﬁﬂﬁﬁﬁﬁ E‘m

Iy = _._.,,__‘—J_ {1.11)

T by > E, RS, & E, < E, (5WEHEOE.

BRANMAZAFABERIMERT AR TWRaSHmEE
TSN E R, HEE B e B w8l i gy 1
HIEMHE AT S, B RBRIBEXEABRLW TR REES—
TEEF. BEFNZHSHESE (1914 %), KA RERYTE
(C. V. Lyman) W#F]. 8% /R7EX 58 1 b i 20 38 4 0 I 7 B
iU R FRFNEEESPEE L @Y. RN ELR
BTEXEEY, hH3EET 1922 FH g Ry,

B RE BRI B AR TEVF £ 1018 - 8RR B, (H A fiTiRE i 4 7
TENRBBRE. X PERREERT N2 (7R T X e ok
. Hat, BRNBIESERAGETSHRE AE TR, EARE
HRET (EFTERET) MOCERRBH TR 1o,
BOURBI IR LA B R R RE B, * PR S A B, 54y
AT TTRE A, R, BRI —BUAERESR Y “1H I
FIR" WA T e T R
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1.4. &% B & (de Broglie) sy &E K&

22 WL P S P B AR o LIRS RS P P T E R P E A
— PRI A Ig (EEiR). SORAGE B0 A0 S 1, T e EE AR M
Tl s AR, ZEWE G T-FIL S I B AR T
. ik, B2 EBFHNER

1924 4, ‘FROKZERE, BAHE NN EEZZERS
i (L. de Broglie) # it 40 s ahiX — RIS B T HEM
[B] & . A Wik TR MR R &N R s 86w
T, TR BT M5 2 AN L LB PRy
(1.4) #1 (1.7) AL ERE TR R K, W— iy E
AR p MR TEINE AR RIS, DRy 5K A
SAlmeER s p U PR

E i

|/ o — /\.:?. — 1_ :
v=- ; (1.12)

PB4 BN L RAENIES A
%%’?%ﬂﬁ%ﬁﬁ&:ﬁ@ﬁ“ﬁ%&&%ﬂi*%FWFPE%:E
& MRFEGHFEHRIER) WEIGE— TE¥. R R

TR S AR, BT 8T %ﬁ}iﬁﬂ‘kéﬁ]l’"}@.

HRTEHNELXEY r, HBEKERE 2rr. B TEETY

FERe—FjG, EMIRIAA AR S EERE, RERFAK
WA A B RBERAE, BERSE

2rr =nA, n=1.2..., (1.13)

BICHER A = 2ar/n, BAA (112) W8 2 &, Ba/s p =
nh/2mr, Bl
rp=nh, n=12- .-, (1.14)

RSB R AR R0 (1.10),
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wh A T AR IR e LT UL (1927 4F), e
i s B sE A (CL Davisson) 44 (L. Germer) f8
FIRGT R AIES. X ERHERIET EBABFEXEARL A =h/p
B IF BR

FRok Ik A A A shtE, S 2 EE RS TAHENR
PR B AR A I SRR B B aE O DV T LU BE 100/ £b
s, o (112) 8538 2 STl i E R Vi R A =
6.6 x 107% . MFHKRERZE, TEERET, B0HK
Aoz R B ik En k.

BATEXT %Fﬁ&ﬂ{]@ﬁi’@@ﬁﬁ 1929 A IR
%@#% i 4 4 %iﬁi&ﬁﬁ’%“ﬁ‘hi‘%iﬁ;‘ﬁ%m ;Jx@.?

%B‘]EIEFJ\Z —, MARARYH--

1.5. BF 3y

BT A%MILEE 1025 1928 FiX Bt v &%
K.

1925 4, ##x8 (W. Heisenberg) 2 £ TEY “L T2
SNREXEANRTFESHRE 0t b rEsk T ik
FREMEEANE, WFETRENE TS, Rt URET R
BTRF—EEETTRREGNE, Wl TYENES%. (5
TR BB HUR e PE R MG B, 35 AT L TR
Witk BFR - TOEBU—1 (TN SR, BT
REFZH EETE WEFN¥YERE, FRETHHES 1932 5
BRI VURMIFR 2N QT F 0t SR BER
THREMEA.

1926 47, B MY B L REEE# (F. Schrodinger) #—2%
WU TREE YR ES, RETH TRE TOREREY
BHHFE — BTETE, B CIEREY 442 WET
P, FE D 1933 FH ST R Y ESY H
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THIRTE R, TSR T HIEFEEE - -RIEKXR
M, BHEERCIREAT: BRREEELESN I RUE
ER R FERE, H_oHFESM0N (IHEMNE AAEAHT
45 (D. Hilbert) Sfosdtt G Tt aERE, MZHER
[ 8REY). i E4E 1926 4R, s E (M. Born) $SH TR
AR RN ERE, RIS T 1954 FEERME R
R

1927 7, #RERL P HFE80 & 782 8, BERREKEY 7
WX E ol MEAER T HEAWERETiEE L

1928 7, KA EEYMERF KR (P. A, M. Dirac) &
TR "B TP M0, #ERXHETR S ARTHE
i, ME THWLET A2 EM, HHENEmMHES 1933 £H 1
WIURY A, X8, SEASKN TE FAHMEbEE.

R 2084 Y E2A P REENER T —HMRTF H%E, X
BAEZLATE N AR T4 [E KRB, REREH—
THRPHESTURF XN T LFHERETFRTF HEX4
il BT HEAHABRHAELAENEREBES, X
IERMMEFRSENER. TEIAER S CHBERMAL
M ES R, YRR P A L S A ME—
B NHMFHFWARELH. MEEFELKREEFSHWER
—— BBt M EEEENT CEibR —TFRTFE SR, EE
MHREEYEERES (S. Hawking) #8738 34 H #5.

520 BEREI TR IR M

BEEAER (FHWg) BFA20ERNE, KAy
FWRELANFTMAIRY. ELEFRITTEMTL
—ERA TR (H), B RTERN AR PR I IR TR
T, REEFHYERCNTETEIMRS HFY, HE, £/
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TIFEFEEE A BRESHRER L - EREE, FARAA
WER A B R MR, BT AR PRk,

A ALH AU RGEL T FEALH LG — KB E
XREAT 2. ARBRHEWC R KREH M ERFTITEIEY
EEREMARRG, BB R i g S|
B, BESFEURNE RS IELWRTHEELHNER
PO AIE 5 0 iy KB B2 I D 7 B B R 3

2.1. BEBFHRE
FEUE IR R [ AR T AL A T
HEAFEX AKX (1.12), HX MTFHZHHBERNY R
BEBIRME KRBT ZRTHER. TR, EMBEEX IS
F T 3 Ik o BT i ) Y1 2 -
Pt @) = AciFT-wt) (2.1)

Hefw R kSFiREBEMERR, i A 5 —FE%. X4
FEEEEE v =w/2r, gk A= 2n/|k| (BRE—F §5.3).
XH, BAFEXER (1.12) 778 %

) p

w = E, k = 'E,
HArh=h/2r, B _ XLk R (1.12) B =HmE .
M, Pk (2.1) X5 %

(2.2)

h(t, ) = AelPI-EN/A, (2.3)
i (2.3) ARG HBBREREF t & ¢ F9RBEYK, B
vy E
Fap P .
T _h_g.;.-,- (k = 1,2,3). (2.5)



HF o Ml ope 500 ¢ A1 p W B FHRER m, 1
2, ESRMELT, HPRgER L S3ig p 2R mT X
%,
.
g-PL (2.6)
2m
M (2.4) (2.6} X, FAEBEME T KE% Y FIMENH
* M B
Lo h ,
ih i 2‘”'.{-ALI. (2.7)
BT —RARE, B At TrEE s TFRTH
EHHXEHTHEYN €74 BHERERE - TEMHSY

g w(t, ;). (2.8)

E—Z2lRGFF, ITEERAUER T HEN SN, B

w(t,x) = . .gj;{p);.iip-:r:-- f_frt)hﬁ.(m1 (2.9)

(27)3
HAE LS pii (26) . &1+ (2.9) KPS ENRER
FR(2.7) T, &b (2.8) & H I B¥ R R
(2.7).

EHAEL AL MRER FHER SEEER (2.6) b

n T4 e
o

e
RIEHRBMEFER Fmic L F, BERFE (2.7).
WMER— Ry Vie) HiZ3iMR 7. BEtELS R
HEXTH

E > ih p—p=—ihv, (2.10)

1 .
E=—Ip 1 e *
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XESm ¥ b b ¥4 (Hamilton) €. /4 (2.11) A%
fed (2.10) R Hp Rk, BT
e
LN Vi) (2.12)
211
H # b & 5. 76 (2.11) BsfEe: (2.10) R4 HA B,
R B EER-FiREE «, BIE

24—
ih.iait ~ H. (2.13)

B H Oy (212) RAH. XAFEREY 5 T 52, sy
R Vot LUK B TR e 7
bl RS R0R AR TR R R R 2 R, T4 iy
= AR, o N MR, FFEHMAEE, LEEREHL
TR
W=t e . e, (2.14)

o b = (o}, af,08) RRE b PR THEESE (K =
Loy N). 858 & MRFERSMEH Up(ah), e
HERBR Ve, ™), Mikwl » mENEsEyRy

O \‘( % L
Ot ;;:1 2my HE)
REP (2.15)

Hetomy BRE A PRTHRE, A FREVEH o i
FhfrE T, A

(2N, 3_) Yy
T\ Ogh drk ) Noek)
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BB, XEH N Pl PR, 2RI FHBRYEE.
WHZR R, T (BEH Ve) iR R ERH s, A
. :] Ne 2

— 2 (k=1 N). (2.16)

L’Tk(ﬂ,‘ !;L'k[

ZIL e B TFHBRE, MARESRAERTFZ L. SFHGHET
TEF 2 M %

_mg (2.17)

Viz'.. -?:

2. HHEHYEN

R vt z) EMHE L RERE A DRERE L
o ? XU HRAER MBS, 7 X E TR Eseny. Bl
MBI RS 2OOE A S T &M s A X
(] SR Y B R S PR R . BEE RN, R
BEMIE - EENYES . HBINEE, MER 75N
NN R EEM N AL R NREY RS T
FON, T LAY HES BERE R Db 04 12 2h i Iy

HTHAGXH R RER S, N8 —TE
IS, AR WL, L1 2R a4 ue

Frifd & 4 2 HEBEARTE- PARBXEPERERY
FUTHE R BT A B, B R R

W(x) = e 10t (2.18)

1
B, T o> 0 %, ﬁﬁ%LE%*&hﬁih

Kafeh (RE 1),



¥ )
]J E
?_i' O _|| Yy —fllx ) a —k
4 4
W p{r) TUERAFAER L 5 T EikEM, B
! — ettt £, 2.19
o) = o= [ dlk)e*de (2.19)
Heb (k) K v(z) a9 Bk
o(k) = [ 7 pa)e” iedr. (2.20)
X (2.18), FCAREL R e
¢wy:f?fﬁ? (2.21)

BRI, HREFEERE L <o HEEP (K
g 4).
TR Es), BB ER EAER. & — 0
B, dEREr (2.19) B/ >0 E
1

ult) = o= ]ﬂ;(;;(k)ni“”—wl*'i”w-_. (2.22)
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X o= wk) BUS ot o) MITSER TR, RN o
W) = ek (2.23)

He g BER, Mk (2.22) Ry ot o) ZLIBEE o 555
BETHE: Wt ) = Flx — cof). Itk 88 b .0 B8R A8 3,
Hi QR RAREREAR S, mE (2.23) AFRr, B

W (k) # HH, (2.24)
WA B (B AS) A9 YT I L AN T] frl

oy = “-"_iﬁ* (2.25)
ek, v, WO AEE. XERE X R R BT
RERA, B FARBRN R EEE FRAAEE, REESE
AT R R, XFRFERHRY 28, UMKy a8

'
vy = w' (k) (2.26)
RN EN HEE WTFaRE, HEE v, S8 BIEHEE
vp ANJHE.
LA TE ko W0 58 — ARG BT R A B R — A AT iR i
o(k) = ?@e‘—ﬁ’—”'?f - (2.97)
)

. 1 S Gl Yl , |
Wia) = o [ e TR 2)
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MESHEY o) WBEST FTESLPE kL = k HiL, ¥
w(k) 78 k = ko WHEEEG RN

w(k) = g + vg(k — ko) + %(kr - kp)? (2.29)
He wy = wlke), vy = wilke) HHEM P b BREE,

y = wlko). ¥ (2.20) LA (2.28) R, 8

Wt,7) e e [ exp (i~ ho)(o = vyt)

V2ra
(37t + 5) (k= koY )dk. (230

5
_ i 1 ‘
i(k — ko)(z — t,-‘gi] — ("2-’}’3 + E(?) (k — kﬂ)z
2 a’(z — v,t)?
2(1 +ivya?t)’
Hep

1"—1 ,r(]‘zf ] 2!'"}"2
= e k) = L = wt).
¢ \/ 2ar? ( 0) 2\/1 —Fi’}‘&?t(T yt)

BLLLBRAA (230) X, JiEEE [ e de = V7, B
5

1 D2 2 Y 2
o) = e [T e

2ra ¥ 1 +iva?t (1 4 1’}’&21?)
+ i(kox — u,rgf))f' e dz
—_ -xl
1 _M ‘:‘i'.rkﬂl'-—u}{}t}
— — EIRE ST T - ] ':- :
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XA R R A AR

1 i
( L4 =re™ 7 . 2.32
\/1 -+ "‘r'?'(}.:if'g ( )

[ix(t. r}|* =

EURE K T o s, B PO
x = vyl (2.33)

M. B BRI v, B3, R v, = (k) &
HBEEMENE. HAE LTSS AR AR, XA
Vg e B

1 . '
Ar == 1+ ~2at2, 2.34
* V20 \/ o ( )
1
t =08 Ara CAEE v # 0, MEAEE Ax HEEHN
Voa

ROEIImAR R, H 8k, MEREAIEEE. A (2.34)
AETUEY, BEMWHEREE /o 8/ (B o 8X), HigHE
WHT R

MF-TAMRETARER (AlFeirg (2.7) R, &

1R E|
h

Yy — g -
&
I A

W RSB RES %, XHETHLE, LS,
BT (MRT) HERKR B X5 NRSRA, W E R
TS A NS ol

1926 4, 85 B 7Ef B =90 7 B AR S, MR
SO RE T 0 1 50, A 0 S 2 TR 1 U B A R R R 1
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ZUCRAR R R A e BB A S 2, TR 2] R 7R 2 ) 3y
BERO AT 3300 MR, EeTsRne

lir(t, &) = (i, 2) - ko), (2.37)

b ol 2) T vt o) WELR, WhRFESAGLES
Sy, BIBTZ) ¢ 48 @ BEMMoC dr R gk Fao R Y
lo(t, &) [*de. 3 EB M ERE W ESEBERERNE TS
WAL - TR AR PR R R - S 0 R R e
RN, MYLHH “BFERTNSE X888 aH 40
RIS, MR TR, B —ERRH4TE
YR 7 A (AR IR 3.
MFH N MRFERMAER, K& v = v el -
™), T
Wit 2", -, &) et - da™ (2.38)

RTET 1 HBRE o' MiEwsoeds!, - 7P N HaE oV
BT HOT do® R

W FRE S TR TR RER RSO, TR E R
BEATEI T A, BFEM. M F AR TR, e SARaT
CWERNEST L TR, RERELTERNARE, NE

;%AﬂWﬁJMHmzﬂ. (2.39)
FTERINEN (2.39) . TEEE R
iﬁ%%zr—%%&@+ﬂ%£ﬁ: (2.40)
MA@ T Vie) SR A RER R
—4&%%::-%%3@+&(mﬁi (2.41)
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wHE (2.40) Mmder ¢, R (241 @y o, FE IR
W, 6718

(0P = ~ @A - wam).  (242)
1 E{K}f 1 = Srme A VIS WAL ). .

7B HEERIE
AW — A = div(EVe — V),

F R (2.42) A XY M THsFHEBE A

dp .. . ,
N +divy =0, (2.43)
Ho
pli.2) = |t )] (2.44)
1 — __1_?_?_ I v /A v N 4
Jlt.x) = Qm{e.-va W), (2.45)

(2.43) BRX L SREHERaH SRS S —#
(M 2 (110) XRE -2 (3.5) &), 8K J A BERTH
] & .

f£—ER R, Wi le] — o B, @t 2) REW A
W SR RS E R R, ARBEARSR, | (2.43)
AP EIAE (2.39) &

2.3. EEEFENEYEY
AfTEER, PHeAdasT (B Vie) = 0) e, g
FE(2.7) LB %
M

s AL
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Ht o = B/2mn. FHEEMXPEA LEGHESrRdEgd
BE R BB -5 K.
i
ot &) = u(f, ) + 1 wll, ), (2.47)
He SR v Fowo ABIN o SRR SR, A LRRAT
B (2.46), O EHLLWE RN, REF

|

Tﬁj—f_ ,.]._ uz;}.u‘:z o “‘ f2.48)
f;_; — a?Au; - 0. (2.49)

i U= (uy. ua)™, M FHFBHETTLIE R0 FOSEMBER

ou & T
_— . -~ —_—— _‘l'."
Bt g;; B (2.50)
Hrf ,
i 4 . ) —n
All — 1‘122 — ‘433 - ( a.Q 0 ) 1
1]

Ay =0 (kK£D).
WEEATEN EC R, € =1. &
- 0 —a?
Y L&Ay = ( o2 [;) ) : (2.51)

k.i=1

MM (2.50) FRMSTRA, MENTFEELEN £
R®, [€) = 1, (2.51) KABRBEHHEM A E%E Red >0,
WBF (2.50) K HEFAHRT T AWM H LA, M
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REEIR A (2.48)—(2.49), MIFEE (2.5]1) S EEAN
= tia?, AT Red =0, R4 (2.48) ~(2.49) RLHBF
REEE L THRGY AR, Hiuraa (2.48) (249)
3
SRR D &G Ay BN REE LG, ARNEXEORY
ko]
FBABN AR
KoL UE LR RRE RS AR (2.00) R MY, I
5 R A B TR, Ha4 Ry R W R RS SR S
AR, XKML, ME R L, AKGBEESD, B
WA XSRE T XET AL E (R8T
K, B, A f= 0 Bk, RREET (¢ % nA)
(GARZS. M REGE IS A2, 0w
TEA R (2.46) Wi E Ly, &

o,
-{-‘}-{én + i\ - 0, (2.52)

B PR W, W4 ¢ =~/ gE

o (—t . @ b A —
- vt @) +iet A z) =0,

ot
FELAFRK Y REY 7, REF
O —t. T
L}(&t ) i’ Ayt x) = 0. (2.23)

W(—t, ) MEHHFE (2.53) 5 ot z) WEMH FE (2.46) ¥
A b5 —F X, & el o) RETEFR (2.46) fh—4
W, 2R BT S O (L o) RIS R (2.46)
B BRERUL, BE VY RRACETIE A AT L i o] R 5 —
A SHEEESTRLEFHE R AT Remrsg
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X — s i Eh R L. BUBLTE A BT B R AR, HoE A
BT FREER— 18, MR R (K [13]).

TR ERETETR (246) MEER. FTHEERL, H
e -8R 5

N S B -
“{;}_f — 14! 8:1.‘2 = {). (2;.}4)
PR E 2T 5 2
Ou _ ptu _ 25
o Y e 0 (2.55)
SRR | )

Eltyz) = H(ﬂ‘}a.ﬁ

Ha H() vyHARERE (Mon (6. WA Vie =

V2 |
?;U+na%ﬁw2%)ﬂ¢%auQM%ﬂ

¢ it (2.56)

1—i
N e (2.57)

i L T
2a/ 2wl

MR, LARgmey Bl r) REBTEFE (254) s
e, BITES" LB LT

E(t, 2} = H(t)

He d{t, o) HRIE S B HTHESHT &, JRTBRIE 3
EELEN ¢ € CP(R?Y), R

¢ . ,0%@ . _
" Elt, x) (—E —iatey did.r = &{0,0). (2.59)
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X A~ 1ERA B SR E AR gk T

w21, #LPA-4EF = (r. ., HEER
BHBTF. wRHE—2i0AE 2 R g X
B u € DN, m Puc C®(2) 167§ u € C0D), &
P HasmEn xg D) R LHHEyE, @ CfF(2) L
oMk s FeTphm R (Flae A [5]).

At FEE G RE EAR (2.56), % HiEM, 7 RP\{0}
Ee O™ thibamEsEr2rsming (i 11]). Bxte
(257) AP i RmyRNEAR F(HLa). BEHER -&
(0, 2°) PAE—203 i, AR O B, NMRESDETF
. R R G SR

2 da?

57— A Y.

ELAREL G TN A S — TS, el aER
BN R, {E (B B IS R PR IH E 8 ¢ A 2 ()t o By
R (T 2—M RS, X1 2 eSS kE,
ﬁﬂﬂﬁa,Eﬁﬁ@ﬁ%ﬁﬁ%@ﬁ@%%ﬁ.ﬁﬁ%ﬁﬁﬂ

O AT T AR R EATHE P .

H%ﬁ*“ﬁ% o AR R R ] 7 (0, oc) x R?

FRETBFE (2.13) R, SH4 =0 shEWB R

{0, 2) = wgle), (2.601

B oz} HEAEN R

LA —AENT I B 818 R (2.54) W), # T B (2.57),
FIEGME (2.54) R (2.60) (FERH — 4055 B T4
A5

_ _ 1 — X r—£]
wit.r) = \/% {E)t‘T%"(lE (2.61)
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FI b, T AR (2.00) (ot B RS e ke s A, B
A Vie B o, e B8 LR ¢ FAYWHER wie) &
EACRESR, h (2.61) XD HMRAS 2B LT H RO &4+
B, MATFEXEFEAGTRT.

Mo(2.61) RTIEY, BETmFENR O ) EE—&
(F.x) BIEL, M T BRI Volr) &84 » by B
Mo, WIHEERY () IR AR RS U TS AW EE
(et X -HSMESHFREM, Mg BE FRIEBEEWY
B B R A A U K B,

BT FEANRAEME 7R, Ml PR TR
HIE L, BRI FOREER RN AN AR, Bl B ERET
MORRIE S, TR, B F o2 g

B S M EEEV FRR E SR IL R - i B, BRETIE 2
BRI S, B EY HENE. hTFREESYEY
¥VENPEE L, AL R R E R ERIER S 8o Bk B
TE. 3P W REE, MR EEHEERSERMD
&M, HENTERNEHEEEN.

2.4. EENEEEHIE
TERER TR (2.13) &, ;FHIg Vie) HiKH®TFFET
ey t £X, Ei#ﬁﬁ&?ﬁﬂ%ﬁﬁ%r%ﬁﬂ??t%ﬁ% |
HI T =
¢t x) = f{t)u(e). (2.62)
B RAFE (2.13), B

ihf (tulz) = F(OYHulz),

NETRERSE —
£ _ Fuw)

S it

(2.63)
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MF LR mm o s W ¢ o R, SEHIEH L, %5

i fI () = Ef{) (2.64)
/F{ —

Hulx) = Fulzx). (2.65)
RNitEHRE T, (2.64) WY

FlE) = o7 iR (2.66)

7R (2.60) R ARFEEER Y SAETTHE.

RIFE ST BT RER LR (F— AR £0T) R
FWEF H S EEMEERRnE. By H 2R
BEESEF, BrLl R AR AR R R Y B A 4 1, AR Y RIS IE &
WHHR B0 @%k BRI EE RN PHEREH Y
b B AT 5. B

() B H BN FEERRIEE E iR R 3,
WL p(e) BEERENREEFR (2.13) vEEE

Wt &) = yp(z)e FUR (2.67)
WEE (2.67) Wk ERES -EREWRES, B 24 BT
Wi, 2)]° = [oplx). (2.68)

Hit i FE SR FESRNBESE [ )2 REEatE s
R

¥ (260) XY (25) Rk, FESEF HBme X (L
(2.12) &) & (2.6) &, LB H, MAMRE (V =0) wts
W, BERIFIEE F REETFORER. & BNHN FERns.

#2.1. SRPEEEFNHERD
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WieEsE B I mE FRER) EEEEN - EEuE. H
T ERERGEH SRR E R, BREETHEARE
FHEHESHE FHED, TRAYE LT REN P LHBEE.
R rEFITe, 28 g A& B ERE -k

HILHHE—HERE . 2B R A0k, HPAYE 7S50 0
HESVE W, FEZEIGH R ARBE. X RSy G,
TR T TE G AR Ay - R e R N B & B R R AN, RS
PIVE R 1 TR, MMM %5 2 By, AR, it
AP ERAERGPY 2R EEENE L HAmeaN, B
AEEH— T EMRAL AR, AR 748 g R, teg
RO FMETE, BTETFESBAREL I HN (4
AR, B FRZN0ER), REEEMIRN S FRRERE
HITE R ARS8 " .

e FRE 0 < r < L, FREHBETERRMA Y
X, TR R R TR RN R A

o he 0%
o om o2 D SE L (269)
(.0} = @t L) = 0. (2.70)

L, BREFEEAE (2.70) BX, BEEIRTE 2 =0 &
r= L AhZREH KNS 20, TRERE &R &, KTE
FIRE PR TR BT, M, AR HEE— Rl B
ANBFHENAER, TELLEH, B8RRI RRR
REEW (Fitn, 204 2.2).

SR (2.69)— (2.70) W AR

tfr‘(t, I} = EL‘:_;’&_”_(J.)‘ (2_?1]
Ko u R TR SRS R RS
52 A%y . f .



w(0} = u(l) = 0. (2.73)
X E ¥ A PR R I (B L [6]). HASEE A

= (= 1.2, 2.74
E S n- (n ) (2.74)
T AE B R R 1E o5 ¥

tin () = a, sin %—Ti;f.‘ (== 1,2,--+), (2.75)

HA a, AEEREMEETTE. WV FRHRESH (2.75), 774§
'] 38 B 5 25 R

| S nT
’E.a'"r‘ﬁ.(tg .T-'} = ape Fint /R ST Tl fn = l 21 ot ')'.' (2?6)

% L Ey U ds T-09 Ak

el Lt e s BE e, M REE Hh A
FE, KT EASHRe PG ESE, e R
BT, Bl - RER BE. 0 = 1 HERERKRY £
A, MRCFRE R RAEE E) = m2hY/0mLl,

R 25 R B IS 2 A AR LB DR 40 TR 38 B Y
—RCRES. BT AR B

Pt oy = ae” it (/% gin 2T (2.77})
i1 L
¥ 2.2. —H oI
BELMTH T2
o ) Ve, 0<x <, -
Vie) = { ), <08 r>a, (2.78)

Hep Vo > 0 B9, HRAGHTHE EF 89— "R T0 o 4
ST ER A A (L D).
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£J <t
)

g |

RS h2HRE, & E >V, 8 PHELE L M5
E < Vo, Mk FARHIAAND R, BRIXGEZE. EARTAHFES
MoRE, PR TRERENE. Tk eiEi, Beaifns
MR PSR, AR ST BE R AR S ]k
mFEe Vie) b5 ¢ A6, LUK ETEE SR
B d%u

~5-3 + V{z)u = Eu. (2.79)

RN (M r<0HK r>aih) V=0, 78 (2.79) ik

3?; - QEZEH =0, r<0&r>a (2.80)
R B BRI M TR, AR TR
w=e R eIt (2.81)
H+
b= \/—iT—F : (2.82)



e DA o 4 R

o _J-.-J‘f:;'ﬁ_u _ - ke EE b 1 pi[k;z: - Et{,r‘h}‘

.'f_..i e

o VET geonm LB RERI, T oM Easi i BB, MRS E
B, 1Ea <0 gyREd, Wi EHHEEZEOANE, X4
Wl A AGRENT B ST, MITE ¢ > o K EF, ¥R GG EEN
HHIE. X, W H
- { kT L R e (),
uiL) =

] Seikr, £ >, (2.83)

WEYFE, FAMSE T AR (KB WY LW RBRES
HTFEH R
TERAPE (B 0 < & < o 4b). HF (2.79) L%
d“u _2m(ly - E)
dr? B
EATE—T AR R ARBEXIHFER, &F
T P PR O B 4T
1° E <V fiEm.
EXHEAT, FE (2.84) vy
u=Cre ¥ 4 (oo ) < <. (2.85)

B O, G HETH Y, @

L \/Em,('ih - EY

A= - :

M (2.83) & (2.85) AL HMEER v = wiz) RE—B

FHE =0 LHZESEE (MT (279 2R &% Vie) B85
Wi, REEMIEBAREEGEMNSEER 44

1 + R E C“] +- (g

w=10 U<r<a (2.84)

(2.86)
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AL — R) = K(Cy — (),

M 7 7 4815
] 1{ ik , TAY
L ik ik
Y o= - Phlar(i-2Y. (@
C 2(L+#)+H( w) (2.88)

B (2.83) B (2.85) AL HEER v=ulr) K ~#
SHE = a bR ESEES M

qpikﬂ . ("1] o B re v ( P.k'rrx
b —_ . _i' .

T
i hSelk = O e R 4 (kR
LN
i 5 PAY
¢ o= E—(l—-%;)(ﬂk+*ﬁ{ (2.89)
5 LAY e
Cy = EO*%J“MEM (2.90)

WTT (2.87) - (2.90) paA @ RS, Cy f1 Ca, i (2.83)
B (2.85) &, BNERFERGERY v« = u(r). BRITRILEK
HEMBELERALGHRFABENFR, BRETH R
E S, R elishESE L.

M (2.45) X, FH eSO E R EE S

it (_du  dm
J:_ELL(HEE_“LE)‘ (2.91)

2 il SNE

P
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 (2.91) b, EEH BB AAWE « = &5 RGBIALH
FHEE
.' — 1 ﬁ —i k:r:___q_ Jdkr ke __E.l_ ik
Ji ‘EEG A izt )
hk
I .
75 (2.91) b, KUk A b 8T v = Re 7 sk SHR 4
F R

(2.92)

irl = —|R". (2.93)

Yefeidh, 7E (2.91) RPR u = Sel*" BB N TREE

_ Bi
il = = |ST" (2.94)
fid
X, 115D
ﬁ%%ﬁ::?:WRF (2.95)
& .
EH RY = 5‘ = |5]*. (2.96)
T, KD B RERES R
MA2.87y—(2.90) iR C #1 Oy, B3 H]
1k 1k . RN
1 — — e = 81— | ek Ee (9 g7
( k’)+R(1+k*’) b( k,)f (2.97)
54

i & ik VRN
(L+%)+R(k—%)—$(r+%)ﬂ““?(2%)



U EmAEE R &
2ik/K

- ke 9 ¢
be ke — = k 5 k‘! o }'L } (k; ) (‘2 ')9)
(1 - (F) )?h( H-) - ..-L"EC AR &
ity SEEP B BE S R H
q1.21.F2
|S|* = by (2.100)

(k2 — k2)2sh?(k'a) + 1k202ch*(K'a)

ch’(ka) — sh®(Fea) = 1
B kR E g (2.82) A1(2.86) £, (2.100) RAKE K

125
(k2 + k’z)gshg(k’u.) + 45212

1 . ~1
= (1+4 .- sh*(K'a)) . (2.101)
w5
i, M (2.97) f (2.98) APifE 5, MTHRILHRE
B (k2 + £’ sh* (ko)
(B2 B)2sh?(Ka) + 4k2k2

i (2.101) 40 (2.102) R rEIETE S, LS RBNEN RY0E
BLLT XA

SPP =

|RI*

(2.102)

|R2+1S12 =1. (2.103)

XM R BR T R (R SR IE).

i (2.101) AT, |ERE 1S A 0 X EKE, AFER
LEBTFHIEER, ERTFITREEESFIIRLAMEE. XKy
B OB, B R TR SRS,
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2°E > Vy .
TERXFER T, HBE (2.100) A, £ & #®F ik, H

\/E-m.(E 1)

3 ﬁ (2.100)
HEED
sh(ikja) =isin{ka). chiikya) = cos(ka),
WSS R RN
|S|"2 _ -4k'zf;rf
(k2 — ED2sin®(kia) + 4k2k2
~ 1 (2.105)

1 k.' f’i'] ¢ .9
J_+-E (;:-— 1?) sin“ (k)

Ho kb of Ky arRlE (2.82) 1 (2.104) Al REt AR (R
T A R |S]F FFE X R (2.103) BRE.

53. T 2R A

ATZBEN, EX—WE, RI1G#F 20 ERFEEL
BRI E - EAAE, PER, XEERFEE (-
HIERBTHEEATROESE /&) 8 LU TRFTy

3.1. FxBRFHFFHMNELRIR
1° — A E Rk PR A, a1 0 5 8] AR B 5 R 3K
— WARR ¢ R, TEEREMRMY L dr PRE TR E

%l |2da = Ceder.
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HiIFRE v R
f|-{,ﬂ':|2rl.rr ~ 1. (3.1)

MIBRIC N R v B 71— 4 9.

W ol B R EREWM G, MRS LR AR T — 4
(rh i R B AR RS R T8 . Ah R AL 2 00l AT Wiy
. AT RRRR IR B e MOB B Syt i, B E (S
et t E F.

2° IR A (KRB PR A o, B ) B
S R A HAR R AT A b — RS A0k SR (Hermite) 81 A,
X A3 F XS A B VE S — I R R () T B — A
M (). MBEMAKRRENKEYE ¢ BETF A TS
5, B

AWM B TARE o 892t A, B S 9m & Ek S
ZTFIERR B v DIHFRIE(E .
@J 3'1' gﬁﬁ?‘{ﬁﬁ xr = (;‘i-"'lj-ir-;f--}lr."i)v mﬁiﬂqﬁ:ﬁ l?k'
(B =1,2,3) EM FHRE o, HEER % 000, BILL oy FEDL 1)
ﬂ63.2_ MEE p = (prpe). WEHMET D =
—ih —— (k= 1,2,3). H8Hl p = ~ i AV, ¥R — ik

At - are (3.2)
i

Oz,
HF
B 3.3. RTHaimsidy
l=x xp. (3.3)
HA&5 N

I] = Tapy — P
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ly = w3p — 1 pPs3,

3 = TPz — 21

HREAG R T 4 B A
I =—1ihk (Fz% - 1;5?—2)
1 lo = —ikh (r«;% J;;%) , (3.4)
L f; = —1h (rl% - rg:;:—i)

(3.4) RLF )
i RS il f) (35)

# 3.4. @¥m Vie) b ravaEh R E SR

Lo,
H = —Ip|* + V'(z)

2
. HHHMAE SRR T
2
e — Ay,
2m

3 ERRAETRENERYE ¢ TEET A WIS ERY,
W2, —WME R A RN VT A iR,
AR B, BUCRRESE YT A M £ PS5
(B B e 1T R 3L

W ER, E-MEALTRTE v (FHER) &, ®iE
F A -SRI ER RN R (W TARNBEE),
HL PR AR T REAG 4 BERE B E RO BDR. X TEEE o KRR
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AW SHANERR, mE#EFENE (BTMERRER
M-3R ), BT A R T HEA

QQ::IF@DQL (3.6)

XL o B, Wi RESETHENKE AAMT
A E -

(A4 = (A= (4)H = [C(A— (4)ede. (3.7)

4° HR K TPk B ARS A s B (61 aTE ¢) AL 2
T HIBE T = TR
= Hu, (3.8)

Heh H W EmET.

3.2. W HIRHHH
i AR B WA RARE AN 4 R E . —AORL,
TGRS (ERIETUESER) Fitexne A5 B
Z Ml B T
4. B)=AB - BA (3.9)

CERFHEREHEL 7 H A RIOEWFMREE.
(a) BAAT 55

& S
. )i
AT I A— —}ﬁl’lé-:—t'
a .
e} = "“lhxi Fp i),
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M T

b G FCAT Rl Bk B
(b) )i 5L

el =20 (b =1,2.3). (3.11)
. l] = ihly, (LBl =ikl [l 0] =ihls (3.12)

RATHIEEE (3.12) hgg® - i { Hgme L (34), F

Ly = — il (-L‘zj— - ;r:gi) (- ih) (1«{8_1 _ JIQL)

83:_-5 8:1.'2 i 1 5‘3? 3
) 3, O et
==k [ro7— | 23— — Ay
s Jr, s
, 0% O
BT R Ry
*8r, 01, Ay
- 0% . g 0%
= —J Taldls — Tyl — I
01195 a3 30210
Py . O
R I T - — nh.f‘-‘gr—.
diroida: A
3 1
Bl iy
}: f . ﬁ.‘z ( }E’I_.-'i‘ 3 62 [ i 2
bt = —fi Falas ; — .Ir; . — T p
da, 0y YOz Oy dx3

R , Oy
+ Iy - . ﬁ,z&‘_.’] .
Or>0.r3 >

LD B, B11S

o | Yo Fi .
. Lle = (Iki _ .;r-,_i f ) — i hlat

iy Celr
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EFGE T (3.12) @ - B U R RUbiE e (EA S
5).

3.3. Mgk

BSE e rr Ml ™ S T A & XSRS R
ARl By BN |, EEAERE N W2 S R EE R
BEWTHE. L4 T 2R, FRE AT, mariRRiE 2°,
TERTRETHEERER A 2EE, CEREIIWMENEE, X
TARE AR FX AN S TRy LRSI &

TR -l @EH — Ul ER. S8 -RE ¢ EAZE
AR DBWEAWEE, SHmESEE AL 8 AB #53. Bifk
HMT L (3.7) RO TR (YA ), 1

(AN = /HI — {4 P,
(amzzzfuﬁ—gﬂmﬁm

MR LT MR R R RO LR 2 (Schwarz) R, &4
s

’/Eﬁd¢ﬂxé—umuuf
:‘f@_@ﬂmmﬁ—gmwm

< /Mﬁ—@ﬁw%w/ﬁﬁnﬁﬂmﬁu
= (AA-AB)? (3.13)

2

M H R
(A= {ANB~(B)) =+ i (3.14)
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G= %M’ = (ANB ~ (BY) + (B = (B})(A = (A})), (3.15)
(’?:-.—%[i, B), (3.16)

B G C it x| 0Gudz # / DCyd
W aR MO (3.14) R 58

[ 94— an(B - (Byyda
2 —
+ ‘ [ #Cpda

Al (3.13) A, HEEP (3.16) L, ®HH

2

= / E@ﬂbd&:

2

(AA-ABY > ‘ [ #Cwds

By
IAA- AB]}.%{[.-@, ). (3.17)

XMENEFETNS, TERIT BB ULAFLANXERE
A, BFR M- HEXE.

35 wWA=3, B=p. muBER (3.10), 4
[Z1,01] = ik
FIRMRAE S & (3.17), RIS H

{Azy - Apy|2h /2. {3.18)
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X B A AT RG] B R T B Y A R A

M (3.17) XH, WREHHEHE AR BMNHET A

fi B ARxrs (80 [, B] #0). WM—mkik, AA M AB R

FEt h%, B A 5 B R AwmEnE, AN B aFa6

L R ARAE R B UL, B4 A2\ B UM AR
T B 2R 1 K o

[4, B] = 0. (3.19)

8d. MXTiLEF ¥ 5%k (Dirac) v

HERTEREEMAMERT HENESFE. “HTHRR
TR FRHAXEHAR, AEMERDREGTFERE, HLER
. X REE ARSI R, BRSO,
MR ARE, BESFBE—MREMER. E—-HRS
RESDE, EIFZHAT, MM ENECEFERE BTy
J1, TR ITE AR XY IO T i RO B TR

4.1. Z¥E — 8% (Klein—Gordon) ¥2

B
N A S
FERG 2 b e T B 1) 45 25 (R S A M A 2 7 1 5 (L TR £ B
—r B, XTEMTFRLE M. BN RESS
T T ARBE AT
LESREEEEIERN, %8 8BS T HE e
B. B SUEMHE MR - RS

E? — Plpl’ = E2. (+.1)
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Het E B p 8 AE P ekemat, Ey = med® WE
?H*J%ﬂ:‘%ﬁ" i ¢ K, e AE PAIRIEFE (LB LS
(4.31) §0 (4.32) &), |AVH

F*=ip]* +mict. (4.2)

7 (4.2} AREAMMES (2.10) L5 5 AR

EF — 1?‘1;—} p - -~ 1AV,
o
RN E FER TS ©. K5
52
—h o = —c*h° N + mictd, (4.3)
X TEERAY AEXRF - FHETE FEFHE (4.3) 5%
L% . miet
r—g"';éﬁ' -— ~li.-. -+ hz—lg- = (], (—]:‘1)
it i Bl R ,
Loy,

XTFBRROBTHROATE (RBLE §2), XAl ER %A
- B X FISIET RN A
R -GRTEBEREERLERAEYE, BETHEYSE
ERBXT L0 RS, i REGETREGRA TR
BRI ME. W H
p = |t 2)f

XN FHMFEE, & FICr REA

d

dt a2 pda =0,

325



ERAGHEDY. ATBRE A&, REBN p pyE HF
FARBLIEy, HEAKEEED. X8, AERR - 58 5F#
EAIER O M FRENEIAFRAAGE, MEFERERE
B2 AL TR 1934 &, MRl (W Pauli) MgEgrgk (V.
Woisskopt) S0 TX A RBUFH#HE: 42— 9ME 79
EAVHRE, M ra (mREEh ST RA R ERmNy
BAEE), S THTE, TEFSEAMNNEE.

4.2. BFHiE

R b TR F R, HH— D4 #ays |3
W REE S T, SRR, CRENKEHE THERE
“HIE, R LB HRERRTHET, Wr A FHEREKE
F. HAEAE. MTARITHRT, LA —40Bem SN
BELLT, EXAERITEEF, LA — 2R EERR
BT

Hl, T HRR 192583 THELESMEH (28)
M, WA ERME RO N RS 369, i, o (Na) &
THRERN—RRENER, 0T H R IEITRE,
DA IE B R ROk, Bl K258 5890 5% (A)
f1 5896 #e, (UMHE 6K (18 =107"° %), ¥y TEBEX—H
£, METHETHRABRE: BFRTEBETFHESN, 254
BE, H G5 Se Moy M e R R B A,

BRI R B I B 10 5 2 = S 3 BR 28 0 B 12 SR £
—THHEFEFETHRES, SHENEEASE, 5 FHLE
(15, BHNM O A, B, BT EENARE O 5
WMARIER®. EfF b, ST QRS fang ek Al @EiseE 3
AR o X p XRER, MEENANBOISEELERTIE

S =1(9,5,5) ErETHHRATE. HEHBETF
M SX £ (3.12) &, WA
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§15; - S |
5T253 - Sgk_g == iﬁS], (—1:))
- g &

ﬂLP 5 %T*ﬂﬁii S; BT i (4.5) AdTPHER: AIZi8a
i S (RJL‘F S, f S, fani) dbF 25 + 1 PEEE, T

A= mgh {my=—5—5= L. 5~1.5)

(ﬁPm-ﬁiﬁﬁﬁ MRS E I A R N E
A-alfEE, B, “HE ARECANEREDERFE CRTH
27 6. X, RME 2941 = 2,80 ~ = 5. i m, = 240X
MR, ASTEEEM TS SRR 1h/2, 1553 R Y
TS E AT REMES ok (B0 (1.10) &) K
(X8, SRR T2, AR . XE e R/2
WaE B +HF A % x (Fermi) =,

X, BFREANE MBSO HERET, REH R
EAHME. B, EddTrRS#TTefig, LR
HARRA, B, EXENEEES R GBETY ©
BUJTTT) a8 T REROMUIE R L. R, SRR @
o, EREB T IEREX TR GEERY S):

des-(JEN) e

AR R ER e, KRB mT:  |v(e h/2)? &
Tﬁﬁ&miﬁﬁﬁLwﬂh—ﬁf)m%%mﬁ%$ﬁ ]
(e, —h/2}* BRMEL @ LI LTF (B S; = -h/2) &
BRI EE .

%



i (4.6) X5 HATEREATLLE N

wle, S3) = e, R/ + iz —H/2)3. (4.8)
D, HEERRETTIA 2 7 1 PSS o § 3 €1, HY
H, FBEST TREELE 2 B or RN, IV TR S M R B R
e -—-NEE¥. ARsil, TEAESDIEEF S, b T35

#E AFEF oo J
S = _ho. (4.9)

o WARAHY o 0y B ooa, S HEMXMBRE (4.5)
13
{ Ty Ty — Tody =7 21Ty,

ToTy — (FgTy = 21 (r1. (410)
Tad| — 010y = 20y,

HUF S R (T 4 iy 30 HAETRE (B S E() £h/2, o it
(LA 77 A 250 HAE B 1. A, WK o 480 2
e, A4 A R A S 1. MR

o0l =02 =02 =T, (4.11)

BT 2 B
Voo r e R e (4.10) s 2 X, FEMA (4.11)
., B

T3 — Fa¥s0y = 21V57,,

Ta0309 — Ty = 210,73,
U LR, B

T + 00T = ().
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Wl el H, o, g W ooy R PR RX R KA
00k + ooy = 00 W)k {4.12)
MR A (410) X, BB o, o B ooy ZHEHERECA
Ty(Fy = —Tp0, = 103,
{ Tp0y = — T30, = 177, (4.13)

530'] = —(M Ty = iﬁz.

FRAR 71, 00 B oos WHEBEE R £%3K 03 &

(1) (i
3 = : .
Iy oy

[NAd (4.7) NG thas oo B 350 00% o MR FRFIEHE 1 & -1
HIFFAE M, ;A

(11 o i ) {1
flay (oo . () , o ()
hy; o () . ()
tlay  {io9 1 h 1 -
H M 7 H 15 4] .
{ )
wz(ﬂjl) (4.14)

. it e
71 = ( bgl EJL)_;; ) .

o fEXN - P HFEMNVE S, £ EERKFHN (Hermitian).
HARW B R IR g ol =0, Kb o] K o) WEEELL

MR
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BE. XAER boy = bio, W
o b1 by
7= Ew by _
mRATHER (13 PR =K% (L) &, F
bn b]g 1 () L ] (} | E[l f)lg
E]Q bgg N —1 B 0 —1 hlg !}'22 :

A i 75 3

f}“ = 3}22 = ().
R =T (1 (4.11) RK), X &
|f}|g|2 RE J_.

W by = el BER O =0, XERE

0 1 .
I = ( 1 0 ) {410)

HERB o, oz bn, BAA(413) P98 3 X, ®LABF

A |
Ty = (i ) ) (4.16)

B (4.15), (4.16) K& (4.14) KRG B 2 M8 71, 02 B 03 K
A A B WMEREEHES T —RERERR, RN
W HE .

4.3. K HE
ATHRBREFRE - sy EMERMEME, Khose (A
M. Dirac) 7E 1928 F4R 10T B 709 4310 i 3 /2.
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B R A HEFA e F S P B A B R B
AW R &R, A B R B A [ B EE A
vt )
oo | T (4.17)
i (@)

et iy (b =1, - n) WHEERY, 7ETF7EeEEss
2 3% )
pltox) = Y Jugll. @) (4.18)
k=1

TREXMEREE BAWEEREER,

p(t, )20 (4.19)

Fd (4.17) KL HEOHEEE, BEEmTFESR.
1° RIE SR fE, BT

El(-lf -/]Ra pt, 2)dr = 0. (4.20)

2° R EN T RAE RGN T,

R Ul e) HHEEER - BRARE
(4.4).

R 1°RBERY. 2° UMM HHERENER. W
BRI WEXEAMZPEFEANMSFEANEE. 5L, 51
BHEBENERT S IFRAE - —HRRiEks 7 Re (Fus
EBE, EER I 2° T, HEH ot2) BENFEENE
— MW RA), HEBRsnEs— S E0EE
IR (RF & (5.27) 1 (5.28) &), ¥R MB LN FEL
R B BHITRE, KRR T iR EER 30
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FHE&NEE, Ak 1°, 27 & 3° F, HMEH ¢ BEEY
HRENAFEEHER.
K (4.20) A ppsr, A

o
dt

Mp— . Oy,
— — r =0, 4.21
mes( Vit }f)dT 0. (4.21)

p(t x)dx

. e
Mo (k=1,---.n) HEH, %tﬁ (k=1,---.n) BRBE

BWHUE. B, WREE EA R K8 S T I R ECR T ¢
B —Wr RS, TSR EWE, Eh iR S e A A kR A
STEEHA, FERZFBAERLELSHE, THRNAER
KM FENTH c —MRSH. B, ZEITEHE-F
BHE (44) WER, KfrmagioF & 7ok S ETE Ray s
FERRYMTFER.

1 O 3 hy imgpe

—— A By = (), 4.22
68t+24jﬁmj+ h ‘ | ( )

Hep A; (7= 1,2,3) B BEYILEAY n 7K. FEI
B 5=y s, A; R BaERS TR o %, HoghH
HE.

FEA (4.22) HE R TR RLRIER:

‘hﬁ? — Hy, (4.23)

H P EWmE T

..-‘-.

= —Iﬁtz 4-—“ + g’ B

70,
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3
— r:z A+ HJ[_}(.‘EB. (d.24)

J=1
TEMAET p=—1hAV. HEAWEEW A
o

= r:z Apy m..uczf_?. (4.25)

it

A TRIEERTER (120) X T, SEERMEGET
H RBRHKIEH, B A R B 208K

Af=4; (j=12,3). B =B, (4.26)
o AY dor A, WSRO = (A4)T %
#HEE, £ A (= 1,2.3) B B #ARIEEN R
T MR (4.22) WREULHEE, 8

1 Hy* 3. O imae
- — A — B = 0. 4.27
¢ Of + z 6:1:3— E h ; ( )

oyt AT BRA (4.22), Loy FRATRA (4.27), BB
5 RHD, B H

1 3 300 . |
5 +; —-; Ay = (4.28)

Ef
L j=0, (4.29)

Y
Het p=¢'y B (4.18) KBBWWLERE, T

J=c(@" Ay " g 0T Ag) T (4.30}
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B g sd, UL el s ox wE o(he) LUE B
WIS B T, PR KA A b (4.00) & R R R
fEA (4.20).

HESR 3% R E (L) M TR RIS R EER
EETTRE (4.4). BT AR Sr

! S AT ie?

e e (4.31)
HaX — B R & EHE T 228080 e T

Id 3 19, i thine

Z - . P

o O g 7 E)fﬁj h B

ERT HE (4.22) sadsh, &

i
= (],
B[l
1 9% 1 & (34
- — = (A;A4; + AgA
c? Jr? 2;21 g g j) T‘C)f*

1 ?Tlﬂ{

3 ‘
(}'ﬁ-:l' e ac
(4;B + BA;)— + -0 _p% 79
g; Dt Bl =0 (432)
HETEA (4.32) 5 (4.31) MEKYE, stEaw . hb=1,2,3
Y, 57

Lo 7=

]
—{ A, A A A} =
g T e4s) { 0. j #k:
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{LJB —+ B-—l; — (}
B -1

Hob I 5 n TR XHER, TEEEEBEHEUTHE
i

(1) 2= A2=A2=B*=1.

(2) Ay Ay, Ay B DB ZadwmEEs SRR BN,
o F e B YR TE W A A

FHEMH (1.22) RWENFLHE LSRR LA EE
R, SmaE i 4 L 4 B D eWAMER. TEH
e A S S M B Y 3 R TR 5

FAuiEd, BEL L REMLX AR S, BB T ¥
SrECRSRL, LREALEBEC HmLl, oA, Y BHEMBHE

A,B=-B4,.
i1tk 15 S|
det Ay - det B = {~1)"det B - det A,

di (1) 1, detd; Mt det BHANE. B (1" =1,E n
Ptttk @
Hxago, e n>d, BHAEIEEl T ARSHE.

gl 4.1. #2848 A, A d L mELERS, LA
AT =AZ = AS =T, ) Ay, Ao, Ay T ASTH 2 MR A M
B RGEOFTHPRALEY, FE— 28R LM% -5
Tl e e s oo

WEBH  HEEEIRRA 2 B IR oK R W A R 9 3 p b A ) S
PR HBiEm Ay, Ao, Ay B T SRR REALE
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Ag: Al A M Ay 8
/\{].f + }']—11 —+ )\2.42 i~ fllﬁ.-;."l_; = (] {1.33)
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