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. WG EON F(€ )
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oL, A =0, HFE =K = —b, MIRABIEEW H, 1§15
Opdq dpdq
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9. Poisson 55

1.Poisson {#ESEN
Poisson 5 & XA E4E =0 L, PN J122 & 2 8] H] Poisson $5 € X HN:

A Of dg O0f 0g  Of g
g2 % 99 _°919% 999 4.1.1
[f g]g o/ 38 53&3 g, Opy, Opi, Oqy, ( )

B EL € = (q,p) TENIENAR S, £ n=(Q,P) fENIENAE:
L, oy
[f’ g]n - ana Qaﬁanﬁ
R8T [f, gle WoHE I FAFX 5
2.Poisson IESHIHF LR
(1) R3FFRME

[f.9] = —lg, [] (4.2.1)
(2) MLk
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(3)Jacobi 18E R
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(4)Leibniz 7EN)
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(5) sETIEN
[f,9(h)] = %[f, h] (4.2.5)
(6) MEHRSE
Alf.g) = [0if, 9] + [f, Oug] (4.2.6)

PL_ b &R AT DL it e A5 3
*(7) & Poisson 1HFS
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(4314 %:[f,H], R (f, H] RS AR,

d?t
=
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[, H], H]

f=fot [fs Hlmol + 5 [[f, H], H]i=ot” + o H[f, H], H], Hi=ot” + -+ (4.3.2)
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13

%[f,g]:at[f,ﬂ (1, 9). H] = [8:f, 9) + [f.0ug) + [[f. 9], H]
B Jacobi 18FI: = [/, [g, H]] + [, H], g]
—{@f+w,],][ﬁ@g+wim
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Bh & = (q,p) MENIENAS R, AERSE— H Ef— Hamilton 165, BIEH
S tHA R = (), FULRIZIR RV Hamilton #h R, WARZAEHRZ H £
KIEWy, #HXMEEN H, 21122240400 Hamilton 5, NIFRH A IR 2E e

HIF & Ay ARATVE IR AR &, Ik T AR 45 39
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B

2. FIbf IE W By 51
HSEE IR A
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Aagp = [Saafﬁ]n =

dAas 0Aap
dt - [Aaﬁ, H]ﬁ + at

dA, ) )
dtﬁ = [fa: 55]77 + [§a7 56]77

Do
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j[éaafﬁ]n + [faaéﬁ]n = [Aaﬁa H]£ +

AR IR, WX (5.2.2)8HE = I H # AL

(5.2.1)

(5.2.2)

¥ H = const, WHIENTA &, =0, [Aag, H]; = 0= 9, Ans = 0 BIZ 1%

EARERN, KX(5.2.2)85H

[éa;gﬁ}n + [50475,3]77 = [Aa,é’a H]f

(5.2.3)

B H = C8 s W &y = Cy €, & e = Cy 020 = const, M [Aup, H]e = 0 K(5.2.3)

TN

[éaafﬁ]n + [éa,éﬂ]n =0

(5.2.4)
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Fa H = échgpga’ )I_\”J

. 1 1 1
fa = Cpa[gon §€pga]£ = ECpaga [gav Sp]ﬁ + §Cp05p[€a> 50]{

1 1
= iCpogchap + QCpogana = Cpagogap

M=0(5.2.4) /T A5 N

(€ €l + (€ €8l = CooLaplbos Egly + Cpo2spl6as €51y = 0

= CpoQaplop + Cpof28pMae = 0

= NCA+ACTQT =0

= NCA = ACQET 2, FiF 2)

= CAN = QAC(A C =1, W A, Q2 w55 4Hr)

= C(RA) = (RA)C

= QA= —al

= A=af? (5.2.5)

M), AR AR, W —@ B R (5.2.5) AL, EARERIEA Poisson FE5 A

ARVE. TRUEWE R AR — e R BN AR e J1%E f(€,t), (&, t) TERTALRARME
N IENAZ &R i) Poisson $i5 N

of af , 9o _
[f g] afa [50”5/3]7765 aga“(zaﬂagﬁ — a[fag]f
P20 I ] 5K 42 3 2
d d d
C11aly = alSh gle +alf,
d d
=1 gyt 17, I

1= Poisson EF I, Poisson 7EFE N E Hamilton & R, MR EH AN
n =n(&,t) JEHIRZ Hamilton & R.
IR A AT, — R I A 4 1) 78 3 B2 A K (5.2.5)
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R IR AR e B T DA S 25 AR I g AT Jacobi FEFE

2 o

M, = 5.2.6
5= e, (5.2.6)
M Jj%85 Ays WTELE A
8504 85,3 -1 T\—1
Ay = =20, =2 = [M~'Q(M N
5 877/) P ana [ ( ) ]5
W =(5.2.5) AT LS
MQM) P =a = M =a2MTOT
S=MM "' =aMQMTQT 88 MM = a2MT QT M
=0 =aMOM" B Q2 =aM" QM (5.2.7)
Ma=10, KOG2TFRNFEFM, WK M FRNFHRE
BE-NMATREITE:
e . 0O
Qus = (aMOMT)os = a5 2pe 22 = [0, 7] (5.2.8)

= qQ— o
08, " 08,

2(5.2.8) AT BAE g — ML U 22 45t i) 2%
3. 32 PRIENZEHAYFI T
oo =1 MARIEE Se 1L AR, — el 19 1B U A2 e S8 32 R OE A2 4, ey
SRR, IR AR AR
(1)Poisson #ESHIAL S

[€as §ln = [Masnsle = S2ap (5.3.1)

1> 9)e = [f gl (5.3.2)
(2) =54

MOMT =0 8 MTQM = 02 (5.3.3)
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(3) AIFR&H
FIERE F(E,1)

i F(q,p,t) NSRS ATUAIERH, 1Z AT AF 5 2 25540
@ 0Q; oF OF

N 6Q; = 5 qr + s opr» OF = a—5qk - a—5pk M=(5.3.4) AT LS N
Qk
(px — Rﬁ_%)6Qk " —Lopy = 0—5% + 6—5,’% (5.3.5)
AT R & A SE B _EAR AR FAE1S T or
_poQi _or
PE= 00~ O
0Q; oF
—P—6p, = — 5.3.6
Opx P Opr ( )

4. IEN TR B FIIRHEL
(1) HEFEMR

$of 3 AL BT RIS [det(M)| =1, FsZ b, FHMERT5)R R AR
LA I T). B FE BRI E AT DLE M 2R sERE, ) M-t R
B, 25 My My RSEXERE, IFRAR My M, 9350, 1545 1 AR e (1 336 45
DNIEJUAR e, i U R TE T AR 4 1) 2 2 T DA

PL & = (q,p) TEIENIAR &, AHZS ) H — i 5 DX S AR AR AR R

/d§1 .. ’d§25

NG AR RN n = (Q, P), ZRHAT & I XA — X R, ) b3k X e
A4 i AR 22 8] TR AR
/dnl R anS

[ edm = [ldetanidg - de = [dede (G

PIRRRIRI SR 2R
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WA AT DU AR 0 AN 03 A 2 8] AR AR
(2)Hamilton FZRAVEN S IENEH#E

Wt WZIM H(t) EMRERIRE N ), S THE r 5, AR
Et+7) NAE:

5E 3

F Hamilton /& RFEI RIKEALE RN & 2] n 28 H, Hse b, ZARBRRAIYIE
R ER

n

k+l1 0
e =3T3 e, 60

n=0 k+l=n

\]

NE
NE

[Mes le =

e

Il

o

—

Il

o
3

qr
[ ?[éaagﬁ]f = {2

I
[M]#
1R

Il
o

U] Hamilton {4 28 IS 8] (#3800 AT DU AR T J0) 4% He
(3)Liouville EI#

B A A — B X3, 2 XIRBE I (A 72 A s fk, |1 Hamilton 44
FR BN AN A A IE AR 4, T DU A 4 SUAS AR, MO e s XA AR 2 1)
P o ] A 0 T o R A RN AR

I'= /d& -+~ d&ys = const

ZLEBFRN Liouville AT EE
BB X A E N MES, TR AD(E ) RO AN(E )
ANFE A, WA BLE ECEE n
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i
/ndgl---d&s =N
& p(Et) = % FE— AL B —— S B R L W

JEER

TERERT VA B RR R, DX (A s AN Sk B U X3, 5 A A Ak e, )
IRTEFET % ¢ 2 5 XA 5 FRAEBUEA A, XA SRVRR, S )y AT
FE, IR XA BAE RUECH AR S T IR XA R AR, i p(E,t) AR,
FRIEHHER, X Liouville EIE

dp
= =0 5.4.2
dt (5.4.2)

BICVA to BF, & ISEE po, WZJG & BN & EHARIEZEENN po
#3X(5.4.2)FH Poisson 55N

dp B
D = [p e+ 04 = 0
dp OH
8§a9a'83§ +8tp =0
0 0H 0*H
=—(pf2 2, +0p=0
85@4 (p 5865) p 5a€aa§ﬁ tp
o SERFES B EXIFR, E 0 LRIIRR, HZI 0|
=0,Jo +0ip =10 (5.4.3)
oOH oH
94 o8
V- J+0p=0 (5.4.4)
IEREEM TR

5. ¥1 Hamilton R
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HIEMZRBAEE ¢, WA 10 = [N, H), JEHE H 1 ¢ #H o Fom ki

i Hamilton PRZL

ST — IS GL, BT AHZS R Hamilton JRBES485 Hamilton PR

& AR A
5/Zﬂ§gﬂ&=0
W Ly = gy — H
fE n AR
§/Zﬂmmw&:0
Hh Ly = QuPy — K. R(5.5.1)F1(5.5.2) A
5/Zdt =0
Kt L= (K — H)+ (4o — QxPy), o Q; BIFEHE

- 00, 0,

_ 0Q;
L=W-H)=% O

 om

P + (p

P;)dr Pipy
M i =0(5.3.6)15 2

OF _9Q,  dF

L' 3% /& Euler-Lagrange 752
oL'  d oL
&, dtog,

(5.5.1)

(5.5.2)

(5.5.3)

(5.5.4)
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SLAREEE AN 0, e L I 18] [ BRI 2 ft), AaSHK 0, FATHMIELE] 78
#) Hamilton pR%%

Qs
K=H+"—""P,+— 5.
+ ;H—at (5.5.5)

SRR, B IR U AR 4 (1) 25 AR AGET Hamilton bR H# € v DU — >+
Fik: ENMTHATLAFEEZTEF Lagrange REAMEALEL!
~ dF(&,t)

Ly—Lg=—F (5.5.6)
Rl
(K — H) + (qrpe — QPr) = (iif (5.5.7)
PiiZ[E 3R di
(K — H)dt + (prdgs — PdQy) = dF—gimM+gi@%+%§@

e dQr, BITE A, dt BT R EAHAES 1T Hamilton pRAL, HARZs H IR NIAZ R (1
AR
*x6. IEMZEHRAY 53 3

AR AT DA AR e (1) Jacobi FEFER S 28, 1ZAERE A

om om ‘

96 0&as 8@ 3@ II[; I
M=1 . 31%‘310 el

' ' o, or- IV II

87]23 % a_qja_p |

o0& O

P T AR S 5 %&ﬂm%hm M p AU ¢, Q Fm ok, 1)
LB ST AR ¢, Q, p, P W Tﬁﬁﬁﬁﬂiii%ﬂ“
(1) E—HENTH

FEIESR T AR SIS T B — K A, B, g, Q NMSIASE, ‘R
BN Fy = Fi(q,Q,t), B3 (5.5.7) 040

8F1 0F, 8F1

(K — H)dt + (pedgr — PodQy) =
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HT R4S HH 55— 2RI A g A2 R 5 R
0F,

8_qk:pk
or;
— = —F
OQx :
oF;
K=H+ —
o

i EIR T RERT SN, ARREE € — AR R BT DAAE il — AN IE AR 6, AE— € 1 IE
AR AT DL E — AR PR A AR PR AN AT DK p B ¢, Q, ¢ HIRREL, K
B, WiAFE Q = Qq,p,t), KRNI —TTEWGE] P(q,p,t), #HE 1 LA
HipiFz
(2) BEAIEN T

FEREH T B F RO T O —2RIE M A He, DRS8N ¢, P.

P (5.5.7) AT Al

(K — H)dt + (prdagr, — PpdQy) = dF

WL E d(PQr) WA

@FQ 8Fg 8F2
K — H)dt d dP,) =dF, = —=d —2dP, + —=
( )dt + (prdgr + QrdFPy) 2 201 qr + P, (e BT

H A5 2155 — 2R 11 AR it A2 (R 5 RE

o, _
8qk_pk
OF,
8_Pk_Qk
or,
K=H+—=
o

(3) B HRENTH
HESE TIT A2 RO TN =2 E A, A AR p, Q.



23

FAURT, 1535 =2 0 WA i 1 RN
0F;

_0pk = gk

OF;

2 _ P
0Qr "
[ i

ot
(4) SAIHEIEN3E
MRS IV AE77 SO0 T OV ISR IE M AR e, IS AR &N p, P.
FRAARRY, 45 20 28 DU 5 11 D0 A s /2 1T FE N
OF,

o "
0Fy

8_Pk = Qk
K-+

ot
EIRRI Y IE AR i —Fh oy 3, IR AR A HoAh o 2807 20 IR AR e /] U]
I 8 T 22 b 1 AR e
Conclusion5: I1ENZ#
(1) AW 26AF: Poisson 5 /3 A /v AR A
(2) #EiR: BUPHEL /R R BE R [RJE Ay IR H / Liouville & #
(3) F4¥r Hamilton pK#L, 1EWAZHA] LLGAHZS (A H Lagrange BREUNTEAAE
(4) 1ENAZHR ) 532K
Bif: 2 RREAT 51 0y — AR
WS M, WA n = ME —@ NIENAR e, B HOYE —RIENA#:, DL
q, P YEMSIAR &, W (¢,p) 3 (Q, P) BRI 734 (¢,p) F6% (¢, P) F3] (Q, P).
A Jacobi TN

g, P) O(P---PF) 1
dq,p)  O(pr---ps) detA
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2 BARHL) Jacobi 4TAN

0Q.P) _9Qu-Q) _ o

8((], P) 8(Q1 o QS)
TN & 2 E] 0 B Jacobi /752N

0(Q,P)  detB
d(q,p)  detA

B.. — - - = =A; Bl A= BT = detA = detB
Y dq;  0q; 0P, 0P dq; 0P : - )

detB
AT detM = i 1

75+ Hamilton-Jacobi I£if

1.Hamilton-Jacobi 7512

I RN AR R] LLE45 Hamilton pRE T 0R 1S 5, 4R, Hamilton BR%L
B E RN H(Q, P t) = 0, Bi, H Hamilton IEN 7 FEAI 1 Q = const, P =
const. MM TR —FAMRE, EAFAH)5HH Hamilton BKEIEN 0(R 1L
5 RIE AR ).

K XA L R B AE S(g, Pot), FRIOY Hamilton FeR¥, B /GEW LI
MIAZ 4 1) Hess 51F:

%S
aqian) 40 (6.1.1)

9 T AE#T Hamilton BECHN 0, 387 Z5H & LAT 5% AT

9S(q, P,t)
ot

det(

K =H(g,p.t)+ =0 (6.1.2)

S SRIEMARRHER L (q, P) AF NS AR R, MONAE ERTTREH I p M (¢, P) K
AR, H IR A e g B AT

25 _
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MO RE(6.1.2) AT 5 Ak
oS oS

JiFE(6.1.3) 54 F N Hamilton-Jacabi 5#2, AILLAEH, FREIFAES P, IF
Bz — AR, RIELME Ry 7, Bt Bl DLtk A fEm e S.
P I J00) 7% 68 1 2 18 ] A

(6.1.3)

oS

= - .].-4
oS
Qr = 8_Pk = Qk(q, P, t) (6-1-4b)

— B THIMRAE, T4 (Q, P) MIE s faE 1, M(6.1.4b) el LUR R
Q> FHAN(6.1.4a) AT LIFER R py,
XFF Hamilton 3= pREL, 4 HOGH i [E] =Rk 545 21

ds 9IS . as . 0S8 ) .
— =—G@+ =P+ = =prar + QP — H

dt 8qk 8Pk 3t
BT (Q,P) NHH, #§ P, =0 N4A:
ds )
= P~ H

X WU 2& Hamilton BREOMT LB &K Legendre 484k, Wik Z& Lagrange BRI,
AT PAE
S = /(pk(jk — H)dt

TERAFFIRITE, R AR AR S A
2. 3 RERVE R

TR AR AR — B 5 52 A B R, TRATE R L R B
RSBS54 B0 R T4 T4 %
Bl H = p, SRARZEE )
e H1 D TR 00 = 92 s R S = flg - 1), KB4
S:G@—U+%,éCﬁJH%ZOMS:P@—Q,mﬁml%ﬁMMAMﬂ
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F:

a8
=——=p
P= 5

o0 as s
W (q, p) TERIOAR ) B4 WI96 25 AF o, po, WIAT P =po Q = qo = p = po, ¢ = qo-+t
#EiRd Y, & C =P, HEARS Co =P, FIARXMHEAE Hess 5%
M4 Co =0 BaERA b%%?@%ﬁﬁ‘]%iﬁ, S IRy B AR A2 H-J T
12, XHEBFAENER
W LI ]2 Hamilton BRECAN S EIRIIEE, X TXFERIER, AUk
HERBENUTIENX
S(q,t) =Wi(q)+T(t) (6.2.1)
X H-J J5F2(6.1.3) 8k AT LS A&
—%—Z = H(q, %—V;
il t KR A, A2 q REL, FFBNER g, ¢ BRRAL, WU A PRI #R & T3t
— AN EIE 2 (B Hamilton B&ECNE & B E], Hamilton pREE SFEE AR,
Ak HAeAE P, AR R R —AN XEhE. R W (q) #iFky Hamilton %
R 2. M

) (6.2.2)

oT
ow

R(6.2.30) RN T = —Pot. BIE, 1T Hamilton B¥CRE & FIfE A

8W)
dq
7 LR i, Hamilton EREFIFEES P, XEMT P NEE, 1EMYTT
FESRfECoTER. JEFEE R P BE NARGEE E

H(q,

S(q,t) = W(q) — Pit
Py
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2
B SRR T = Lo ;mquQ (IZE, B (q,p) R a] 3 Ak
fift: FHTFE(6.2.3b) AT AN
1 oW 1

2 2
- — P
2mKaq)’*2m”q !

W = / V2mPy — m2w2qdg

Hamilton FEREGL A 5N

= / V2mPy — m2w?q?dq — Pyt

FH 28 28 A 18 R 505 /2 1 7 #2(6.1.42) (6.1.4b) AT A1

oS
p= =2mP;, — m2w?q?

361
mdq 1 ) mw?
= —t = — arcsin qg| —1
V2mPy — m2w?q? w 2P

Mg (p, q) BIAT
3. ﬁ%ﬁ%'—ﬁ%éﬂ"ﬁ%%?

52 TR ER B R W (g) 5 —Puit Wy, M TIHAR ot 0 &,
WARNFN g A AR BRI LA BWe? RURHRFAIE & 205 v i~ 3

W(q) = W(q) + Wi(q,) (6.3.1)

Horpr g RSB EMAR, ¢ RERHRT SRR, THZI28) LR WA 73 5438
2
15 1 4 Hamilton RECEAFEANMEIAAARES, Bl Hamilton BRECH 1%
=
H = H(q,p,ps)

ANEE g0 W5 g LB LBNE p, sHH, KILLHE P, WH

oW
* gy
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UL ARERACIRE A
W(q) = W(q) + Ws(gs) = W(q) + Psgs (6.3.2)

B HACN Hamilton BREHA

oW
H(G,—=—,P) =P 3.
@,aq,s) | (6.3.3)
KA g nEMET
& 11 4 H B E:
H = H(q,p) + Hy(qs, ps) (6.3.4)

RN (6.3.1) HRFAE B BN _E U152
_ W oW

H(q, 8_q) + H,(qs, a—qs) =P
Ay BL4
oW,
H (gs, 8_613) =P (6.3.5)
=) B
_ oW
H(Qua_q>_P1_Ps

XFE, RTHRERE s AR R 7R — A E M TR —A s — 1
AN B (AR 5 7 7R
B I = H BRI f(q) Ja T LS (6.3.4) BT, |

f(@H = H(q,p) + Hy(qs, ps)

k=g )
_ oW oW, _
H@5?+HMw%ﬂ=Hﬂ®

S

B — TR )
ow oW

—=) — Pif(q) = Hq(gs, 8_(]5)

H@aq
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AW AR B &, SO A AR S TR FRE & E, A
oW

Hs(Qsa W) = Ps (636&)
H(q, %—V;) - Pif(q) =P (6.3.6b)

XEEE T L. 53 f(q,) JFARER(6.3.4)ER, W5 ERERIA
IR BRI AT AR T T, A SIS ) Hamilton RHIE K%L
5N S
W=> WigP)
=1
T W MRKIT ¢ 498, ETLMKIT ArE 1 P, X R R f5e
A EBEMRER, H Hamilton FRE A5 N

T B T DU A 465 A2 ) 7 2 (6.1.4) (6.1.4b) BT A1
OWi

pr = aqk = (g, P) (k=1,2...) (6.3.7a)
O = aW = Qe P) (=23 (6.3.7b)
Z apl = Q1(q, P,t) (6.3.7¢)

ATLVEH, 2(6.3.7a) WHPUETE qup “FERIIBEGY, S0 7] AR 535 X
AERR R K (6.3.70) T EH) AR L ESR, Bz DLg ) SCAR R
ZIAIR &R, Xta th TR RAEA 2 A AR EE | 20(6.3.7¢) S A I 1A, i
FORT RLS URIRATTAH LR 1 77 1h).
Bl KAV S 51 VR R TSR I EE
fifg: RAMAAFR, Hamilton BRECH

2

R
2m  2mr? r
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5 6 L5 XEhE e, HHADN P WA
1 oW, P! «

%( or 2mr?  r

W:/\/ 2ma Pgdr
r

] Hamilton FpRER] LS N

P =

Mg

2
/\/sz1 Qm—o‘ - &dr + P — Pyt
M PR 207 1] LA e HLiE
PQdT
+0
5P2 / 2ma Py
)
L Q=0y,P,=1P =FE, W5 TFHXTEY, )R“Jﬁ
00, — / dr
\/m 2El2 B (1 B @)2
moz2 r 2
12 2FI? . o
Lp2 e BT+ = AR R
mao mao

_ p
1+ ecos(f — 6o)

N [ i 2
4. FZRAI D ERFH

AR 2R T A AR R PEIRE],  DLERAASR 22 96, BRARAR & TR T Hamil-
ton RN — AN

. D 2
H=-" Ulr,0 6.4.1
2m + 2mr? + 2mr2 sin® 6 +U(r.0,9) ( )

HHREAH AN, FHEREAT LS8 W () = W (r) + We(0) + Wy(9) HITE
7 Bz s BT (6.2.3b) AT 15

oW, , OWp, 1 OW,

r?( o 2+ ( 56 )+ Sin29( 9% )2 =2mr?*(P, - U) (6.4.2)
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—EHIEN, 4 r2U ATPAE R 20U = A(r) + V (0, ¢) BIFHE, LR EEeT
W SRR - 3 BSTTR, FHARAA(6.4.2)F

ow, oWy 1 oW,
20 rNa 2 ¢
ri(5,7) = (g )+ (50

LI HET HE Py, WA

2mr* P, — 2mA(r) — )? +2mV (6, ¢)

sin? 0

oW, )
or

)2+ 2msin? 0V (0, ¢) = sin® 0P, (6.4.3D)

2mr? Py, — 2mA(r) — r¥(
oW, oW,
(o '+ g
FAAHT, # sin? 0V = B(0) + C(¢) WMF(6.4.3b) AT LI 0 1 ¢ 5385, 25 b, 4
Agein 2 LU R, T AR FR T 43 B

A(r)  V(0,9) A(r) = B(0) N C(¢)

2=P, (6.4.3a)

sin’ @

U p— pr—
72 * 72 72 r2sin’@  r2sin’f
A 1 c(9)
2 a(r) + 5 (6(6) + 50)

t. (EAZES5ATEEL (AA IBiR)

PEHIA RS R SRAN L5, 16 554 7T 4 BOU 2R M JE ML 2 3, v M i
IR AEREA qupr TN AIZ S, 860k R 751 i WI2 S B e T4
f JE A L

1. fERT=E: J,

PR B EE ) Hamilton KR, HERBATLUE N S = W(q, P) — Pit,
AR O 9 5 2 1 R BT A R TE A5 e 2 AL TE A5 e (37 Hamilton
BN 0), FLER DL W (g, P) fE95 —HA B, S5, W Hoss &1

2 2
%) det <a‘;ap>%o
X, ¥ Hamilton REAN K = H = Py, A2 ENA e, @k =05 f2 e
B Gy =1, HAM P O BHoFiaRE

W%xh;—i%m@whﬁ KMERTR, B, TR P MR R
¢ 99 qupe T R AR B, 2SR BT H, SR

det(
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AN qrpy VT AR R A TR (RH IS P 5 I RT3 A 30 ETIZH/\I)_”J/‘E#/\
JE 393 A AR LTS 5 A2 o i L RS2 FF) R (KT TR AR )RR BT ) g, = —— W et s
AT IR AR #S ) (B P LB E RS TU}J\EP&ﬁHFHj Pk = Py(J).
HI A P A B 5 SCRT AN

p.-9ki_ 10 3_Wd._i7{aQ_Wd
9T 9P, T 270P; [, 0q; 1 2r [, 0qop; !

MiZ Jacobi 471 2K

LW | Rt
det D = det( - 8qapd )= fdt(a o) da. 0

ﬁEI[JU\EPTEﬁﬁﬁE’J P, MR, SEBF, ¥ Hamilton BEBEC A T, #&
K = Pi(J)
A g AT DVE A PE AR B R s i, By KT P, P #
esPiEE. I, "TCUR W(g, P) i P #H J R, BEIRKT ¢, J MR
W (q,J), ZeREt Al {93 2 iR 3
2. AZE: o,
DLW (q, J) fENEE KA REEL, 5 J, SEHERS SRR 6, FRILNA
T2, HIENAHA ISR

A(?W

Ok = 57~ = Oula,J) (7.2.1)
k
AN O BE g KA.
00
A@k—%a—:qk—ajkf;ké—qk qk— 27TJk)—27T

Y g B—AAW, 0, XA H 2r
3. EEIAIRR

2ot BRI, FF AR e, AR RO W (g, J), A8 HJE I Hamil-
ton BRECAN K = Py(J) = E(J), H Hamilton 1ENJ5FE0] %1:

. E
8Jk
. E
Ji = 0 =0 (7.3.1b)

00,
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Mt B —ANEE 7 B, AL =21 = T = wy = 2;, W wy WIS HHIZ B
[ A AR
Conclusion: FIF AA Bk ERRSETIBIME

> » > + / aW
(1) @it H-J J7 2R IE RS W (q, P) = pr = 0 pr(q, P)
k
A 1

(2)Jy = o pedar = Jp(P) = Py, = Po(J)(fRH Py 2 %)
or,
<3)8_Jk = Wk

VE: of ) AR EARE, AR g, T NMPUSER, #L
2 fff I R K 3
. —4E Kepler [ o

ma2 mao 2

N\Ehﬁﬁﬁ E:—m’ m\u (A)r:(,ug:W
0 0
i, 8 AL FRBESIEA S, 0 At
FAFLERED, wH_pr+p9——+ ]

M R] DUE Y B0E 52 ]

2m  2mr?
2
by = \/2mE—|— 2ma By +22m5
T T
W e = — ma? O S w, £ wpr HOIER P, %)
) 2(Jy + /T2 2md)? 2 rr
ﬂ_aJGD_ Jg . 1 Nl_m_é_ _m_<5
wg  OpD  \/J2+2mé 2mé Jg v;
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I\ HBZEFRXNFIRSTIE

1.Nother EIE
TR £ o = na(E,te) NIRFR H(E,t) ISR, E:

~ . dF
L6602 Loy = Lie &)+ LELT 8.11)
IJI\IJ r = DkSk -G y\jjéij]ﬁ@’ /\EP Sk = Sk(g t) 2 an|6 OaG G(S t) é aa |
B NS 0 e — ot 060 0 H(E 1) HIRHFRAEB
5T = L(e + 06,6+ 56,1) ~ L(e.6.1) = <oF (8.12)

Hrp 66, = €54, 0F = eG. M| eI’ = ppdq, — 6F NFHEE. AT ¢ BRRICT D
&, ’ET@EU?T*/I\%%/ME%, B T A R AR Sy

Wl: H= = = H(r,p) Rl

HRTITNEW or =cnXr=eXr,dp=ciXp=eXp

B4 L=p-7— H(r,p), M

5Z:5(p-r) 0H(r,p)=90p-7+p- (57‘—%—}1(5 —%—H(S

1
:p-(e><’r)+'r-(s><p)—ﬁr-ér—gp'épIO

WOF=0, Mp-(exr)=c-(rxp) HFHEE, BT e Er, MNzhEFE.
2.Runge-Lenz k<=
IR IE T3 AN

or=2€e-r)p—(e-p)r—(r-ple=(exp)xr—ex(rxp)
6p=(e-p)p— (e T)r+ (- —pe = (e x p) xp— (e xT) X7

(0%

2
FHRW: H= ==, LT
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§L=op-# + p-or +(—%r-5’r—%p-5p) (8.2.1)
ol [e
TR 2
a [(exb)xc=¢c[bx(cxa)
a lex(bxc)=—clax(bxc)
XFF((8.2.1)
= Srelex (rxp)l+ 5p- (e x 1) x7]

=—<[—e-rx(rxp)l+e-[rx(rxp)]=0

2)=p-[(expP)xr+(exp)XT|—p-[ex (rxp)+ex(rxp)

=e-[px(rxp)+px (P xp)+e-[px(Fxp)+px(rxp)

:s'%[PX(rxp)He'[PX("“XP)]

(1) =7-[(e x p) x p] = =57~ [(e x 1) x 7]

—lrx(rxr

=¢e-[pXx(px7r)+mae- [ 753 )
r o r-r 7 rr 'S d1l d r
“r TR ’“:;‘Tz:?“&;”‘:a(?ﬁ

W 6L = (3)+ (2) + (1) = E{E “[p x (r x p)+mar]} = %6]7, AILUE BT
53 /INAR A SR 1A R ) AR RRAR e L A% AR O R ST
'=p-ér—90F
=p-[exp)xr|—p-[ex(rxp)|-dF

:e~[p><(r><p)—maf]ée-A
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E X A=pxl—mar N Runge-Lenz K&, &V kit rssiEE. LA
RV REH S EE, A kAdkED)
3. FoBR/NESLIE N T

X TAEEEARH: g, = Qp, pr = Ppr — BN ZRIENARH, FOE KA ik
HFy = i, Pp. FoFR/NIENAR 0 R AR I S5 AR SR il Ein 1 — 2o #2 -
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EER/NE, BIRBE—M/NERIR: G = G(q,p.t) T
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aFQ aG(Qapa t)
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1 3R 2 Un]
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Dk
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WK G FRZNTETS N A il R - EE L CT RV A TT
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