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(2.10)

2n

P CAGER (2.11)
a=1
it B E B R FFAAARAAAR, (H 2 e f0VFAE 25 18] X 380K AR AR i
HIRLAAIT B . — AN]R8 X, R A e, HgiitfE
BEARE, HAARBRAA, HATGE W R AK T —FE, A2tk
HAK I — A 22 2, democig e A, AT 45 sk XK “ 5%
W7 EBURAE T IR . HXHAE RGOS B TFEMEE, FAXR “%
M TR R BRATTIIN 8 70 Fe A, AN 22K 1 1B R4 9 Y BE

2.2 REERTRIEN ST
AR BRI G LS EE B, SRR R AR R R (211, &
PR I S 28 i 22 KRG RIRESTEL T 12 .
n = 1H 26 1 A
AT M = 1H0 2 [ RS TR FFIG, SXBHEX® = (2, p), RUTCHIR
foRIA I Ve = X

x dp
dt’ dt

RIEGeTHE B E 5B e (2.11), FATH

a

)= (Va, V). (2.12)

0,V, +8,V, = 0. (2.13)
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XA TTRE R B A
OH OH

KA, H(X)NMHZE LSRR RS, s CHEEET . A
s (%, %) = (Vi V), SCEVA
de OH dp  OH

dt — 9p dt Oz’

RATTRERR BB HERGRPRS AR, KX 48 Em AR5, K
HH(X) R ER .

(2.15)

e Bt

B ERBHEHET B — R BE = B H S A R IME A, Sl
FARFR, Bt p = 1,2,..,n, [FFE, Zphn BAEER, ZHp,. MHNKTT
F2(2.15) A% 1

de* OH dp OH

T = a (2.16)
T A AT — FRAE T RS A T BRI & U I, 8 PR AT RN
A WOIEN T, HhHX)ZMEZE BN E R E. R0 LAIR
A ERZE M7 RERRE, I DLH (X) 2 RS B Mlp, 1
PR, TR LLIC A Z TRk H (4, p,) . TR S5 5 2 — s, Rk
e H(xt 2%, . 23N pyype, o pan)s BUE S H (X1, .., XN, Py -, PN ) e LW
e HMH(X), EREWH (a",p,) I, EREMH (X1, ... XN, P1, - PN) T
i, AR E AR, HEAREEm S,

AHEISUE, DL B TRAS EEALTTRE R AE I E Bhi 2 — s T T gt
SRESEEE, Nk, FRATICXEHE PR AR BV N

w dp,

C =) =Y. (2.17)
RO e e T4 J2 i B R B 5 YR BRAT A T RE (2.11) O 1
> 0wV + 8,V =0. (2.18)

p=1
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TR TR (2.16), Ve = 25 Vi = — 8 RS, /M E )
Wi e T FE(2.18)

R, MTFRM R, vie= g0V = - JR IR AR II R (2.18)1
ME— figf o AT 5 I D) 5 5 (2.16) FE AN 2 G TH(E S8~ 1 S B A 6 SR I
B R S e B Ml L B E AR A2 S THE B T E R B . (HAE, R SCERATTRE ik
~AﬁMWMF SPIEJRE, P Ao E B E R, e wT bE 4 i

S8 W L DU R A A e — R PIR SR AL T 7

T PR I T T D 7 R e K A S R B (X)) N R G SR, FR
iiﬁijj%é%ﬁﬁﬁﬁgéa, KRR EX MM ESRE X, EE, B MREE.
Ja Xt — b e il ) — S B R . A AN R RS E L
Hie EE%MYWE AR, W WUEN AR R T RGHIREE R
SFIER, BN

aH dx“ OH dp
H e
Z ozt dt 8pu dt }

B Z (9H OH OH O0H } B
O+ Op,, 8py oz

ﬁM—ﬁ&m&ATMfﬁEWﬁﬁ@m) XAt ATE R AR R T E 2
B, BRI RS GERE H (X)) — AN ARBE A e R
B T2t = (x1,X0,...,XN)s Pu = (P1,P2s -, Pn)» ITELZ IR ] LUK S
S I T FE (2.16) 5 Ak
‘Zi:gi, g?:—gi, i=1,2,...,N. (2.20)
W S0 T ) 77 2 (2.16) F1(2.20) AUE B AR X FR AR SE, T H =
GBS E RN, HEE T LS A AR, B —YIEAE T 4
W R S G,  HA) 3R IR T e I E U R A RO . S2bR b, 4R IR IRAN
AR ER A, WA B R ) 7 AR ) A YE L R b A e R Nz, B
A FOEH R, AIRIER T3, 1 S E ) oy fE A — R
SRR UG T3, v, SRS RIERE, 1% iE ) Jy f2
A DA B2 A B 2R AR O S, EANMUGE A T A M Z T R4,
i B ALE T2 (it e ), M58, S AR AV R
SE




E=F *WUEETERE

AR E %O TS B TEFEE N R LR, Wl g s B
SPAE R B P IRATR 2 R X A ER G0 58 4 1 e 22 80 2 R AR
AT FE S BRI r F2  AN 5 T B0 T8 AN A o 1 B
W AFTIRNMH T RML e, Bt —NEeeRia 0 H# S BB Rt
FRERR A o

3.1 AFIHEEFERERHIERTIERIE

it fE B E WA, A EARRBER TR 2 F ORFF AL, A
[ AR AR AR T I A E Q) IR, B BL, Geit A5 B sy E A0 2 45
RER T I RQLE I (A4 22 T R FF A AR 2B BIGEMIA A =
2), 2nZEAR [ ARBUE T Ut — B H O = S0 g, ihw v
FRFREAD I, RGOSR B 3fenik .

PR —A> B ARMARIRRE, BVFRRATR DL — PR gt i {5 B~ R
HE QLR [ Z T AR R ) RS AL R I TRl AL AN B R IF QAN 1T
e Bt B R R AR IR A 2w NE TR, B
BT AR ) Gk . i, RATAT DU CRORAE B E R B il
FIRORAT B <3 18 SR B 2 U, 28 Gt MRIR ST AL A B AR A 22 T AR R QA
AR, i HE R SRR 0N, B UL R AN A (R S 45 M R i)
1, RS AP IEL R EWREGIHE BT E, AR,

HH R UE B
N, BATESCAFNE — P EARRICHIE Lo PL—4M2 - 2 = 44Ef
AR, AR AER QR LUE UNQ = dpidat dpyde?, A kS

21
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RIZQ = dpy Ada' Adpy A da?e TIEE 5 AER R,

dpi A dzt A dpy A da?

1
= 5(dp1 Adz' + dpy A dz?) A (dpy A dz' + dps A da?)
1
aw
X w = dpy Adat +dpa Ndz?* RETET, W2 E LW = wAw. ] E2nZE
AR R — B T, FRATTAT DA SUH 2= AR AR Je N Q = dpydatdpyda?....dp,da™,
A TEREZEQ = dpy Adxt Adps Adz?.... Ndp, Ada™ . [RIFER] LIERH,
H

N2 (3.1)

Q=—uw" (3.2)

n!

ArE w4 H
w=dp, Ndx", (3.3)

EEE, XEEH TR 2.

(3.2) N VF AT, AH S AR oA — 1 =E TR Rk . TS B
fEER, FRRWlER A2 FREEARL BTl M ARG, H#Ef
AT AR DX 355 (P A 2 TR AR AR, #FERS (B AL 2 T N RFEA, RXEtESHE R
SPAE. ATCL, BOWAE B S AR R S GETHE B e

B, RIERANR—ERL, FGitE B THEA—EBEWE MRS R
SPAE. B UL, IR RGO B A A — 8 B R E TR R . R
TEBERX —E, PEE D2 x 2 = AGEMZ R, HA A R AR
HN(w1, pr, w2, p2), BBIEFABI L 2, B (2, p, 2h, phy) (BEN >
1)

xll = A$17 pll = )‘pl
1 1

Lo = sz’ p’2 = XPQ' (3.4)

REAR, AR AR AN

1 1
Q’:dp’l/\d:v’l/\dpg/\d:v;:()\-/\-X-X)dpl/\d:vl/\dpQ/\d:vg
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R UL, B RIEBA Z TIRFEAAS, T IX PR A6 2 S HE B 5
IE
Hi, RER, FRAE EdEbZ TR
1
w =dp, A dx’, + dpy A daly = Ndpy A dxy + deg A dxy
Zdpy A dxy + dps N dry = w = W # w. (3.6)

BRIZN, XA RERSF AR, AITAN 2 RS B F 8. P
EL, e Gt s B S EAN g RE ORAE R A2 0SB fE .

ER I AU T ORARBRIE AL (A A T AL G TS B S 1 5
) RO A ) DO AR AR, B SCVFAEAN R B B 22 M8 “ I 2R B8 b oG
7, LA E R RS A B R TS 2T T R
ORI AR S 8] 2 2™ A SR X RS Bl B A T AR R e, RO ORI A
AR SR TE T L A U AR AN E SR, B SOV R I 4 B[R] I
FARSEAS B b B AL B AR AR AN S B AR R

B SO0 FRAR 22 8] ) DR 5 S A AN IR I Te) R A Oy B2 S R IR, R
FH LR AR 2 R R A AR . TR, BT IE MAO0AE BT fE R B, A e
IR GRS L 2N RS FR. £E T 1d, BETELEST
TEEORE T RGN A L IR, 10 £ 1R AR 46 (R 28 S AR PR 12 2 A
ft, BT AR S 22 S JE S5 1 BRI [R) A O B2 3 [ Rl A 2R T

MAFERHIE Xw = dp, A det AXEFR W, 8 T IRFFFESAZ, IRA
RE 7] IS e 248 B0 i S A2 B2 PR o Rl p, VR R Aot R TR IR, 50 23 A [ 119
eI i, RZIMR. BRI, EERIRZ T, 2R R E AR
BARPRZ B G RER “HERREAE B, DR T R de Mdp, 7075 N
A4, EATH SRR A A A . BRI IRAT,  FOWAE B s ORAIE T
Fof “HEAREE AN E MR

AT, FRATAT PLEE RN B AR O (E B SR (2 A
), WS B P EERE =3 1 RiHERTE. Wl A SRR R
Ao 2. WEALSEARIA, Wl N AR B AT LI TC IR Bl . X2 PR D[R R
Bh—E AT, 3. PRIE T2ERN “HEAREATE R .
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3.2 WMIEETFIESKEBWIENSIE

BE—NEIRIIERG, FEEHEA T AL AN e, AR

Mt p AR T (%, pf, ), SRR e i = 5 RE (2.16), SR
OH , OH

ot =a" —at =e—, Opy=p,—pu= T

Op,,

A1 5 T < 52 R A U 7 A A O 13 355 A 2 4 1) 32 T
R = dp, A det FAEQERRFILE), B

(3.7)

W' =dp, Nda" = w. (3.8)

T 42 P %85 T L D 075 R 3R AT B IF T s A 3 A2 SO0 JE ST 1B L B
U T

W' =dp,, N dx"™
=(dp, — e%dm” - Ec%fjgx“ dpy) A (dzt + eaijg;“ dp, + Gafj(?pu dz")
=dp,, N dz* + €( aﬁj o dp, A dp, — afjg; —dz” A dz*)
+ E(aij—%dpu A dx” — 8}?;;——;” dp, N\ d:l:“)
=dp,, N dz"" = w. (3.9)
Hik.

Bk sk, AT LR, AR TR 5 (2, p) BB (2, p') RO R 55 S5 44
ANAZ BT 53 /1N 1) A a0 7 2 A o S 0L D D5 R (2.16) ) I e s A .t
AL, SR, AR OV S S 18 B TR 5 e e R D G ey A U A
BEAT IR A AL . BRI UL, BEARGETHE B S 18 SR B BEME— € AL 5
R AU EWUIE N TR, (B2, BoWE B r 18 R B A ME— e X — s

N T UEMIE— 5, ANgraBATTEEE 2R 0 TE 55 /N TRl Ay

ot — =2t 4+ eQ"(X), pu— P, = put ePu(X). (3.10)

PN BT /NE, QF, PN B 2L
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B BRI T3 /N IR RF 45K, TR
dp, N dx'™ — dp, N dx" = 0. (3.11)

RN BT TG T3 DS (3.10), JERITE|I—FrAgs N, BIf

(dP, A da + dp, A dQ")e = 0. (3.12)
R
0 =dP, \dz" + dp, N\ dQ"
:g;’: dz" A dx” + 8]];: dp, A dx¥ + aagf dp, A dz” + %ﬁ: dp, A dp,
:%<gz—gi>¢WA@¥+%(%f—?g)@mAwy
+ (25: + %) dp, N dx”. (3.13)

LRI AT BIQn, P, 541 A2 110 77 7

0P, B oP,
ozt Orv
oQr  0Q"
e S
op,  Opy
or, oQ"
= 0. .14
op,  OxV 0 (3.14)

R=ATTEEEARES, b LEATRE AR R, AERIE, Ty
EATI I

0H oOH

QM - A P,u — —% (315)

AP H A R B2, ORISR 4RI TG 75 /N TR JAK (3.10) 2
SE AT (3.15) BT, AT H B AL 0 28 00 0 0 5 2 (2.16)

it B R IR

R T R B A AR TG, B AT R T RO 6
BT AR |
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BT AEEEWREE T RGAEN REALZ TGS FER, WX E
RET RGN AR — R AR RO SR S L R4, I
() 2 AT

U(t) = exp ( —itH/h), (3.16)

Ht R Ix— 95 KRR LR T, S8 FRU () NI RIS, FRE A
WA, BE AR MR E AT, BN HI A R E S R G i

=]

o
1 I [A) R A 1 28 A PR A0 2 2 48 B RH 25 1) 1 — AN AHTRL, IR AN AEIAL A
YIEEIRS [Rle N 240, AR e H ARG, AN AR TR RN
wr_oH  dp oM
dt  0Op, dt Oxr
30 A2 P B W AE ) 7 R o AR F TR A A e AT R, R B R U AR AR R A
ML ERBS RN ik, RELRE M ZR G0 R E A R 2 [
W, WL R AR S (AR 454, B 5E & — A LA [a] ¢ 9 25013 2 e
T I ) 7 R AAH IR AH S ) B TR VR A R AR BT PR AR e e i
=N BUE AR REE
HHEE AT DL, AE B T 2 B YR T I [RDE A 2 T PREFTIOUAS B 7 1H 1 2K,
1E 21X — R AT A 22 3L 3 58 (1) I R Y A 2 AH 2 TR R AL, 100X — AR A2
BT Z i )k E e B . Bt LR E M A2 LUE B e A R 1Y

(3.17)

3.3 EETFESEEZX

FH T ARMAGK R EEE, 4 7S PRI R, RN RES
HUESRIEE, SR AT ARG B SR e s R G A2, 2 IR EA] 2
R FEAE T FE IR ORI EWUE N5, BRI R A R R
“CUIRAE SR BN DR LRI RIS ARYE, R T DL S AN RE R IR 2R
EHIBREE, MOV EA R EMER SR, S At mE E bR L E R T
FERMCERR . SAGEUETIEALEG, S 5k B KN 8] R S e M AR
HEST, FEMEWUAR G BUESR W _E o 1 e R DRk

ERAM R, B IR AT S B S A DR AR A
RRE, CRAEEFENR A, RARUEE, EVABE R T EE
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IEANE N N RFE M ANFAME B, Wk 7 N NERER. ERATEXR,
X IE S 2 Bk A Uk P AR AR S A
AT = 1F R HE RGN, 1850 B4 g8 10 5 AR Bk
WA B S B E, W BRL B Nl AR5 B e, 498, FRAITE
BUE SR, B2 a0 i i e ) 5 F2
dg OH dp  9H

A (3.18)
st (e 20 KN AL, F12 5EmaD kAR 1 A8 & BUE A
Im = q(mAL),  p, = p(mAL). (3.19)

0 Hm D N RS RN H (G, pm), WARSE 0 B S, AR AT
Zor R
dm+1 — Gm o aH

At O
pm“A; P _ —g(fn. (3.20)
RN ZES R, AR 2
dgm+1 = (1 + At(‘?q:—apm)dqm + Atg;];dpm
dpps1 = (1 — Atajjg)m)dpm — At%dqm. (3.21)

A, 5
0°H 0°H ( O*H
94z, Ops, " OqmOpm,
AR, X XA REE IR AT, IS BA ST !

TMAE S RRRL Sy A, AT AL e 255 i 5 1) 2R 2508 KON H (o, Pt ) o
FAR (22 0 4% N

APt A dgmir = [14 (A1) ( )*) ] dpm A dgp. (3.22)

Am+1 — dm _ oH
At B aperl

Pm+1 — Pm _ oH
At O

(3.23)



= O E A R B

IRGEIX A Z A8, AHES 2
0*°H 0*H

Agmi1 — At——dp,p1 = (1 + At dgm,
it 3p?n+1 Pt ( anapm—H) 4
O*H O*H
1+ At——)dpms1 = dp,, — At———dq,,.
(1 8qm6pm+1) Pt = P g2,
BEI 2 5 13 2

Apmai1 N d@mi1 = dpm N dgu,.

28

(3.24)

(3.25)

RBAR, XFEEORFF AN A IR 450, PTDARRZ O E B 5k . IRk, AR

PEATMM A, FRRBLEVE RS BT IEN.



NE  EiEER SRR

Auly
Jioy

RS ERIES S Rh, K75 RGUEAFTR A2 1 2 B
SE PR A AT T P e S L U R 3 Y R RE R S IEE . X SCCE B AR ST
] — 2 SRS AS R o D B 22 g s 3245 IR ATTNORBEA R I IX 5% €
A apbh. REETEEREN, EERF LN T, H
—ARZNRER MY B RN, BCE AR, EARTE P RS
IS E)E AL P (R T RARPE R ), A DR Ve R MY 2 IR AR
i

Wa, fradaemr BELR, TR IMMEAIRGSE, Bt MR
SRR E RS XAE R, MEEEERELRKE, XNEME 7 HARSEH
Ra—AariEds, W HEmEMmE RS, e, ¥TRan—14
SEIRES, BATAT DR R A EUE, RS R GRS P MR 2%
A2 e, FATE IR FEAE TR X e, RATS KB, 4R
ARSI TR LR —

FXME AR A (2B EYE ) PITEI A AT

B — AT, MEOHERT, Ay —HERUR, XEBUREZLN AR
BURET, WANEE 7 BCENEIAR Y, I B — B —#. iRIRAMERE fth
S 28BIR. B R B Al A BERATANE R 28R AR — R B E — AN D5 18] B
UM, BRI T A ORI A T BRI H, TR T %M
FE—RST e E AR, BURMEH —H2288R ! IXFMEILIFEE 1 4F
JUR. HEA Rl BARRG2r8 7, (HRM M E — T el ki
B RNHEA I — N THERRRSEOLE, i E. SR,

29
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— RBRMEHERGEAE, RG0! A ERM: & r
T, HEIRS—F, SR T AASRIBIR. XH—R, @idMraiE K
PR IR0 XA AR Tils . 5 RA T MR S A S BT R T
B E MK L, T TUAES e . B S E B £
REETZRBA, EP XL, HEAFILAENERUE, —V)#
HFIEH
HEH IR, BERIE A R B 25U S/, 185 AR A —A4
DrEAE, bRl EEFTFRAE T, (HR % RAEMIE: “A, AT
WA T, NibIT Ao A, X EEE 9007, WIEHLR, b
T —Fi ik, WhniE —RBURE3E R, ARSI E BIFURE 28 L
BAMEH TR EE N6, KRB —T, MEHR T —FHET
WERE, AERELI6ER], FERE3, TREAB 7T
FEEE) — (1695 7))
373 ]
ARG, TFESCHIL T M 22, (BRI R, i
HEK SR A T, B IEERRA KR, R ibE A Wi L
FAAR,  BRUONKAR IR M, AN e i i) A 20 BB b — T h v] LA B AE 7K
BIVART o T IKI & R R 265, B — AR KT el /4%
BRI A 2k
(%Eywmﬁﬂyﬁm%%ﬁywﬁﬁﬂ
355 A 1/455F
FEBESE R AN R MR B G At 8, iR I T — RA TR T
FARIEL 75, X LERURTRAE A AE I 22 B IR 7 . 255, A T
—MHTUHEENENERAN, TRETFEAIE, SEUKTZE28.
FEIXAN e, BRIECH w2 fef, B H 285 2 R4 S RE &,
ARG B I XA SERAZN, MREER T RAREHE KR A X &
—IUARREEN MR, REARZES, S FEXE - HER
W, AHRAEFRGEBIERST, ARSI G &SR — A
g 2 XA L MR MAE AT, BOATET R R G R &
RIS e, ARAFRA “BAR”, ReEIFARIEMILAEY BN EE, ke —
FSE A R ZR . S RIS T, IFEA N ER G E B RS ME4

(FF REI RS + ¢ P (4.1)

(B W HIRAAREL) +

= 28.(4.2)
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i, NATHE IR, AR RG220, 2
AR IR TR AR AT 15, A0 2 R A

BRI ARG LA SRk, A5, A, IL22RESSE. AT,
UGS 2Bt b1, 201 RS0 R R BRI AE, S
B SUTT D5 A SR SRR, X T, B EHE R,
FR R FAER, R, X AHE TR A, R SOEE £ A
F, T, FRATERA 3 AR &

U 15 2R 0 S R A GRS X B B, R B ) 5 7
I (X), BB SRS, oW . Ao T RO 2 R SR
ASBEIRTRALET, H(X,) R AR TR R34, B

dH (X,)
dt

RN, IR TP 2 0 A0 P Rk, ARG s i 2
U T A R 2 S AT I A, IO R R B (X)), TRAT
REJH (X, 1), 75 MR R RO 20 T 50A B O e 7, AT e ] th 3
AT T o BRI Ab, ARIRIHEPE 2 5 0 2 46 R R AR TR SRR, A
AR AR 2R T 2R SRS 0240 6 A A D, B (X) RV e T L
B 0. LA/ S EL M 0 1 R T S e R L,
WS 2 R B A T B URE, RS AMEER, XAk
TR ST LIET), PR SRR, BT AL AR T
BLRMPE R 0. A, RIS AP R A R IRAT, SR b 2 e AR A
AL R R

ST AMA I M5 RS, LA v B0 T B i 724 2R
A 7 A, S R SN S R R . KT
ROTATE RS, B TR S AT T 28 5 ) 2 RG24 — A
A R R, R R A, R R R, A
I E U7 R e T 2R G IR A A, A I L e P ),
PR AAE AT, ROVIEEERIBHE, A EE (LS R
) A B R A TR ST A K T !

—0. (4.3)

AE B B A4
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i X T RARBHX)NE M2 RG0SR, BIRER,
H(X) + c(c— B FFE AT LUE D &R 481 RE R (K D98 5 s i 1k
WITTRER —FER) . N VBRI MATE N, B P INEE, ARG
PR #OM BEAR Sz DA 0L 5 18] (A ELA AT L2, [ A A L1360
A LA, EXAELLR, RANERRAGNEREESTF (2R, £k
X, BT AFHIERENSS, PR MNE SAR), Xt ki
FRAS T 5 1) H B g TR T .

SEE R, IR SO R M B T R ), REEANDGR SE, T
HIEAG —MARERFERATE BT, BATRRAERTINYE, WA R H AR AT,
RAMZEE L H— ARERMGEERRZMMN. 8=, BB R5H
LAOM AL By, HPTEE > Z A M B, AR RS fE
B H(X)RNMER I i Re 2 AL, R

H(X):HA<XA)+HB(XB), (4.4)

A, XaMXpirnl&RarA. BT RARPRE, Hav HpiralFZsH e
. [FFE, HAMHpEEG B,

R CNH . Hp MR R T RGA. BRMAFERHRE=E,
2y WAL B2 [AIAFLEAH BAE F FRATTZ Wi fe] 3R on BEAS R S0 1) e e = We?
B2, M FaRmr itk p e E S S AT AT BLSI N — PR i e '
XV (Xa, Xp), BEREFEA. BZRIMMHEERARRE, $MELEEH(X)S
Ban F g

H(X)=Ha(Xa)+ Hp(Xp)+V(Xa, Xp). (4.5)

V (X4, Xp) 4o L IXFER 2600, BIMA. BRER/AEEIRE, DAE T4
HAEA T LLRZBSH, V(Xa, Xp)fFETZE.

AEEA T

WMRBATWRG R — N ET ¥ RG, INRGHTEH(X) HlE
JS IV PR e S R (852 38 AN B SR A AT A 2R 08 ) o K IR 50T 3K /4 I 2 it
A — R BONESR, B ERaia Fi. e, [BMET ¥R
G — D HRKRIEER, AT e . KRR, ElH K
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KT, BETARGER TR AR HIETRIE, WREEKRSA
FF ARG A T ERMERE N %, KIEAGERE, XHREAHE
i

) E RS E R H (X) BRI EATREE A, (HAESERR M
i, BB T Re R T 0I5 Mk, AR o 22 7y 1 iE VT
FITEL, SEBRft, 26 PRIV Z A H (X) LSS f N A . B0
e, REERA NF, EEWATERS LA

4.2 XIRMESIRERE

— AN RGNS B H (X)) P REEA IR 2l ? 01X A (7] #5
P [0 2 R e BT 1217 2 A B 2 o F e R T

W, AT AEXFRIE? RIS, il AR w2 BT 70X R A R A
BAET AL, U, FE M, SR LI T A
RIFAAL, LA BRATHOULIE R A Se O e S R AR, Bl e AR T
2%, AR R EARNAG 2 TR, FARE A E A
SRS RIRRYE o e A SO IR DX R A AE T, e ] DU SR AT, B K
W MESI S0, Wt A, 1A M — B A &
JRRF X FEM IR T A LSRR B, w2 Pl S Fr bk, &
S CAE (R AR R AR 70 SRR

I 1 AR A P 22 S R A A

AT AT B, I AR T R AR ST Xt — Felox AR 1,
PR G AR, A B SRR A AR PENE? B, SR
TRk 2R N AR g s R A I (] P R A A, R R I R AR AP
Bt — t + c(cHEBFH), REMIEHBHEZERG AL, B

H(X,t) = H(X,t+c), (4.6)

IREAR, XU T e B I A B AU T, XA AT LS g T
ARG S iR A e AR H (X).
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AR, A RIARDGS TR AR A P S PRt R — RO AR R, R AR 5t 2
W ) 2 (AP RS AN . BRI, HIA TR R G =4S 8]
TE—A P8, MMk AL E R EHAE T — A FEP R, B

X, = X; + a, (4.7)

Afa = (4, ay, 0. ) S~ MEBWEREOEIEH =0 EHZFHE) . £X
MR, RGRRETERREAL, B, BRGE D TRARI R
SRR, R, ZTEPFRIFAERE MR T Riss), W, EE
PN, SR SIEAA AL, Rl

Pi = Pi- (4.8)
M2 TP AN R
H(Xl, ...y XN, P1, ...,pN) = H(Xl +a,...,.Xy +a,pi, ---;pN)- (49)

IR, XN SR ] e U — MR S PR
NV DEEEXMIRE, BAIAY B a = N — DT ARE, B
HUE U, FRE AT NIRRT (4.9) 3 YREAT

0 - H<X1 + g? "'7XN + E_»7p17 "'7pN) - H(X17 "‘7XN7p17 "’7pN)
N

JOH OHN
:20&.6:(28}9).6' (4.10)

i=1

RAHES 2 TGN EIAT R, RS EIT R (R e
fiEmEpNE), ROREESEITN . ExXERE

N

oH
> = (4.11)

i=1

22 [ Jre e of AR Ak

3 8h, AR B R OE R % R R, X AR R RO R
P, e B R Y S B AT RS R D5 A R RF IR, BRI U, R R g
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Wit —MEEWMAE, REAMNREBREAL. 52, HEH
BH (X1, ..., XN, P1, -, Py ) ES [ EH 2 T RFFAAL .

T 0T R A AR BRI R ], LE AUl B R RE e S E R A
Befra - p X FEMIIL, [FoAa — AN M SR (AR E), BRI
BRZR, Mahmp TR, EAETEI R N EE2N, Hitka  p X
[P IAE 7 () e e 2 R =78, NI AN 2 23 [l i AR tE . sebr b, S [a) e
AW ERE, BWEEH(X,,...,Xy, P, ..., Py ) D AUE U T IX L bR &84
SR

Pi P, Xi'Xj, X;-Pj. (4-12)
X IR E R AR R AR AR A e e~ 278, (H2 K ALK R Ok & [A]
() I A AE R0 S A e 2 T AR, MIARTE(??7)X, HRELE S
e It 14 15 PR b 0 A 2 (R T A AN AR 1T

FH 2 B B R AN AR, tHAEHE S — N H (%1, ..., X, D1y -y D) 20 2007 /2
1, AT (4.10) IR iR, AAEHES S EMMES & — 5, &
AT I TH 22 FH 38 I i F AT A 48

B 1] 5 56 0 Ak 1 AR 2 ] e 36 %o R

DL TR SRR AR S i S X FR M, &l )2 R G 2 — L84 ST 6 RR
P, F AR 2 T TR) s 38 % Rk AR 2 ) Js e X FR P o

LA Sk 2 R 1] e v (b 7 oK FE 2 A3 k), R

t— —t. (4.13)

IREAR, KL I B AL 18] Ssd T 2 AR, AE RT3 77 n) 2= K
AR RAE ST IR, BTEL, FERS R RS, AT A
X —X, p— —p. (4.14)

E—BAFZET MR, ¥TF2HRTRGE ACRFIREX =
(', p,) IR B) SOBCIRAS X, T R 3 I 8] S 2 L1 R 7 B DR R AN AR T
e, B R EIAAT

X = (2", —py). (4.15)
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R, XHMERMXIEAME, WERY, M2 RGHRIREARS AR
I Th1) S 38 AN AR 1

B, RGHBEEZAN B RIEAZEK BB — T EER
U IRARAR AR T A R ARG A R 2 AR L IZ S S A B
WRLE LKA

H(X) = H(X). (4.16)
B PR AR R A 1 B 2
H(z", —pu) = H(z", py). (4.17)

XA DA o A ] 28 M g 2 2 0 ) e 1l S 0 20 A R 3L — A it 1k
R

AN, FRATE AT A RS A [ e i, Bt /225 R8I Rl “ BRIt R (2
Pl gt 5, DR Dy (a) Sl AR IR A B2 B 1, (BRI
TAHEDNRR), WFRARLT, 226 S 1€

X — —X, p— —p, (4.18)
B BB RN 5. HE 2 ZRTFRS, YRMEX — —X, 8iF U
ot — =", p,— —pu. (4.19)

RGN BRI B RE R AN EOR R BE BN % R, B
FEUt, e U e R AT A T S AN, B A

H(-X) = H(X), (4.20)
B ] LS R

H(—a", —p,) = H(2",py). (4.21)

4.3 IENFRERIRFRIE

(4.2) 18 1 W WU A — SE AR, X L e R X BRI it —
A2 I LLE U AR AR ARYE e e R I 5 R AR AR N B A AR
.
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Wi H R B 8] S R . (4.2) Pk, ER A it — —t 2T,
= 2t py = —pp, (ARG EHIERFFAAL . K, R E] S T %
it 1 ) 7 R AR ¥ Ry

dz" _O0H dp,  O0H

& dt - ow

_>dac“ _ OH —dp, _(9_H

—dt  —0p,’ —dt Oz~

dz OH  dp, OH

—_—= Y 4 = —— 4.22
T dp,’ dt Oxt (422)

IXYLHT, e U U 7 REAE I 8] S 2 N ORIFANAS o I T S AN AR TR 5
S R G AL R I

LIS RGEACE R AT IR SR, AL ERR IR, E
HEA AR BT, SEMAREE AR X . H2, HEA
A URRAT, W EMARE RAAF R, WFRIFREIE BIA R, Kb
Bk AT ERIARK, ARTRESRE K. A4, TP a] ik 2K
e AN e XX AR SV L, ARG — 258,
Axt, —ANEARRIGRZ, W R PR RO AT T E A R AR,
WRIZ, RATAm AR I 5 R IR ]

sz, WS WUE Ny R — Bl TR, HEX, = (a4 (1), pu(t)) 72
A2 B P ) — LS DU TR O 2 5 i 2, ARVEAE S (B0 B% A . o) T RE i A
ME—PERT R, AR EMER S E S, A HMRE —FME g, fal
[, AFEFIAZ AL R, 252 (i %A B 21
R, B RS AR R R ALHOR M — Pog . AN ik, e
0 L U 75 R BRI TR S B AN AR PR E — 2 5 R BRATT, 45 3 AR 2 TR B AR A R OR 1Y)
R AL AR R BRI —RE. S8, Xtk
AT e T RAE AR B AT i A PR 5 S <7 i

18120 13 R B2 SR T A7 WX i AT R BAFE 3 1 2 i A
IEF AL R RAAR AP o (RAE b 8 GE AT LARIE AR 2 I 2138
H R IZ BT IR il B AR B BT AT WD AL B, (B CR R e B AL 8 o
RENG G0 KRR HEAT b, BALTH B, WEKIYIER 5N
R, EATRE AR RE— MR A U IR . X IXAME BRI, A
FEAENE, IFHARRR G L P2 E IR .
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AR, BT DAUERA, e s i ) 5 R B AT 2 e S A AR . B
YEEY “HUR 7 RPN T S A FAE R Js AR A !
N T SR UL W T R R AP R AN, IATTEE S, fE4(E]
FHZT, xi = x+a, p; — pi, MEHETEREAL, LB T
dx; OH dp; OH

dix;+a) OH dp; OH
@ opy A 9 ra) (4.23)
HFEHak PR E, Elliggggsrz g%,1&%?5%%§Hjm%%ﬁﬁﬁiEmUjiﬁ%B@

FAE R BT P ORIFAA . XA (AP AR TR, 5 RGAE A
rs, HEEMERTAZ. 52, BRIRMNAGURBIER S, ©2
PRI, ARANSER A AR AR,

R AT RE B = Sy {51 SR ift 6 e s A U 75 R 4 25 [ e e A A2 1
R AT — TR R e R N RIER R, 7E 7 e
N, W EUR R ANAR, DR R 2 T R B A A 30 1 SIS A = o T
K&, MR ReRE 2 /A id g e e — AR UAR, Xt M, 5
PG = SIAE (A fie e 2 Ja I R T RE s & 464, AT LA 22 () ie
AN JXFP R R R A RNE T PR IRAT, K RGBT —MERIAE,
ARG 98, A BRI — R, B X R
7 [ e 2 AN AR PR 2 ok B T R G B W 1 ) e e AN AR

4.4 KREWMEN—RER

B 2% 18 21 b — 55 Pt 18 B BT X AR R e WU H (X M RR ], e
Al RE IR R Z 1o Aid, WRIATHE— 25 2 18 3w i X ml
P, DURHE S G BB S, ARt REIE 28 i ) 5% 28 G S U R K
— I E T K.

ML, FAVEHE DR, BB RG A B MRk, HAE
Nx, FEAp, BT KT, BB ek T A E AR,
MM SERR & — A B R o JX I R 7 [ I 3 R 24 SR L2 H (x, p)»
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A (AP R AR TR ZEOR (4. 11) X IR R E
OH
= -

B SEBp EIXAVRLT I RE A B T AL B A e, 1 R e S Ep I pR EL.

M H MR Ep AR iE t — MrE, Rlp? =p-p, Frildt— 5% g%

ARG R AR LG, I iR K e 2 p” IR &L ek

0, (4.24)

H = T(p), (4.25)

PREAET NIXARLT BIRE, ROVE e b 1 RIS s R E .«
THEFEADANKT RS, SRS DR T E A ADEIRET(p]), A
MRS G I, an X LR 2 Al A A EAE A, B4 RGER
iR 2
N

H=> T(p}). (4.26)
=1

SRR 2R T (B AR AFAE A EAE R, BT BAT BUBAMAS I — TRV SR R
MHAERREE . —8BoRYL, VAR T EMR I E, Wik T
Ry ah e, VIR ATE B St ke . (R 5hR EAATRIL, A
HAE R RT3 S S BUR D Y WA UG, FRATTRT DL B R
FMEAEH AR R R A BN RE, BEAV (x), %), ..., xn) B 4R,
XAE R ERE R EZGE AR E, BaefIBRmge A EER,
BEZ, MEAERATELRRE, Brole G T AR R (506
HAHLG) . R UG, ZRF R HE 2 s st B A W F— g

N
H(X) =) Ti(p}) + V(x1,%2, ... Xn). (4.27)

=1

PRV (x1, X, ..., xn ) ARG ELAEF #6e

R, MEAEHREEMI TR T s BB TR, TA R4 0
Ao SEBr ERTLUEM, XT2A W R F A TAERN RS, R %R
MRABIE, A HAREAE Bt R TR 7 3. X HSERFIAIEE)
(R R -2 A, XA SRR S — A sk 7 & b, (R
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AR Z 18] A A AR EAE R, SRR ELATE F RE U T 1 I3 Bl 1
MR T hE 7 3h B BRI B HE S 7T A WM UF X (& il 5
), EHCENRE. BEAFEMRELE, REFMAEHRR T
JE IR, AR I A B R TR T R A . IR, 1R
AR RER T, FRATA K08 5256 b A o] SE LI AR A6 TR 1 3 & 1O AH
EH. Sz, @EEEANRATEFZRY (x1,x,, ..., xy) XA UM HLTA E
RIA EAF I fE

R (4.27) AAZA S TR ) — OB AN 2 PR AR PR 25K (4.11),
HIES)

N

1%
> o = (4.28)

=1

XS bR M AR ARV (x1, Xo, ..., xv ) AR T AN [RDRE 7 (K B
7, KMIRIE N AR B R BAE R TR, HRAEZ ZHR
SFREARAEN . FiAh, AHERAE, (4.27) 2R A — B 2 B 2 R
X R o

FEZ M ST HIVERE N, V (X1, Xo, ..., xy ) R BEE T SEI K w2, L7,
AR F ) g R IAT BIS B = e i, RN AT R AR TR B
AR A S TR EARR, 3 H G 51 7185 68 S b T P KL 2 [ 14 5
Bl — %] (i # )

AT HESRET (p?) M BAR R BOE I, AT Z R T 55 — P FRk,
BP0 s ALK D o AR A St i A 8 B 2 R — o R
AN T 33 A K R A AN 2 3 g s B T (A AR (R A AR T B R ) e e A [
(), RN RGEAE RN, BURFESE R N R e R —
FEMT. JESCBSES], FIRMNRI AR PR R, DL R p e A ) — e
FRATTRT AR € B BE R LT (p?) -

REESURRTPIEJi0is € I EEYSIPER Vi STl i e Wl 78 ko) N
W, BUONE R A e S R, 1 T A SR R I AR AL
o PRUAIRAT H AT A B U AT, A T E R T Al AR RIE R,
14T 7 I SRR b, AR SCI B AN AR 00 ) 2 10 2 S NI 47 2 I,
DR Je SR AT 4 2 a8 ) s R i 4 R FR A S R T B RE IR A S, SRS
H e AE 3 A A
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R G BRSNS 1, KRR BNEET (p?) FIFEAXELLEE,  tha) LUIE
IEARHE BRI ,  BAR T AR A AR AN 2 R s A i A2 BT Y
WA ZEA R, BT IR AR S AR RIS A A E, EPE R
FEp MR RIEIEAT (p?) . P SCH 1 L 3R B A% 2 i &b
HANEARH, DY LER SRR A8 AR 18] iR A ELAT FAS 52 i A FR 11,
JIT AAS BE 57 B4t ) 35 BE BRI BV (x4, o, .., xv ) R ZI BB . SEBR b, XA
1 EH R BB SN s, BR8] I8 1 30 77 22 3 Rt AT A BLAR A
bty R T 22 B 2 I R A AR . 52, X RGN A
TR, R EAY, NRGNEER AU TR TREE, ©&F
FORAR AN EAF 37 M e B S dE ok XKL [A) Qe 3 1 373k 47 41 ELAR
MRS Z0] L2 I (L8378 i) .



FHE X% B %

5.1 B EE

B 7 REE ST AN, G RGUE R E - S A T AR
SERE, HOTuE s ESE, By ue Ash BT E(WE 24 AR E
X)o AMUARXLEFIEE, 1M H T UER, B4 52 2 8 X AR v A A
() e e X R PR AR SR Jm R o SEBR b, B e X s G e — A
Hepe i, B, QU2 RGUEM — AN IESXFRVE AR LSRN N2 — 2% 7 18
EE, R R E B ST i R B — AR T BLS LR (i)
FEUE) ARN A X BIFATOALPR 1 18 25 [8) 7R X B o] 3 H 4 3l

BAPE,  DAK S A] e e R AR M AT 5 A A Bl S

AG et R R PR RYE S SR H. B, ARYE R X R

PE, ATH (41X, AYES T
N

OH
Z aXZ‘ =0

=1

Hk, BATEXRGH S EPIF

N
i=1

T Y i 3 WA ) 5 A2 (2.20) B 26 = AT, BRI

0.

dt &~ dt ox;

i=1

(5.1)

(5.2)

(5.3)

FrL, RAMLIERL —NFRE, WFE. RAE, UG R3IESF

18, R RN R G RAT A X AR

42



HhE XM J1. T8 43

T EhE KBS U2 is s e, RXtiEsh—MEE, FrilsiE
SPIEREE SO E R G issh i BT ER. AL b, siEsE
FIfR thHE B A EUE R E R, RAEFWZ AT, R/ H “ bl 1
JURE, JHEBBhEE 7T, R A AR T BT T IS E R
W SE FEH R 7 e R S (B AR AR W A ) s X Rl R R g,
Wt T EhE R R E, HEMsEE 1R T IEE R

e SEEREIER) 2, i, HEMANERIRERE R, &
BOX A /NER T DL R 7 AR R A, JCHL S A A4 AT DL o AR BE Rl
i Z HTPTRLT (PB/NER) BB 8 70 93 Npy, pes BlLAE 2 J5 BB 850511 NP, Ph,
WUty B <A AR T VR AT

P1 + P2 = P} + P (5.4)

HI T /INBR IR N BB 4 A ] DL 5E 4 G, 3K U Wl 3 T R VA0 E B RE G 5 s
ERAGARE, A ITTIZ DA AN INER PR Rl 48 5 5 P U (R 3 PR 3, AR e AT 1A
FERE RS — 204 H A EAE A, AR ANRE 5 PR #82 B R, A
ER(RSCRER], AR TRSELE R T RE), NagRTIEIE 25U
AT

Ti(p?) 4+ Ta(p3) = Ta(pf) + Ta(ph). (5.5)

e b, Xt B AT E S RIS AR R B RE ST . AP,
KA e AR EALE X — &I, I E RS RITE RS RE a4 N
W17, REMERH T SEER. SR, ADIHERERATA FHE
TR LSy E A S I R AT TR 2 T

BUAE, BRBEANTR RGGeE HAME R Bl (o AL R &) e id — A
T3 N ES G, 07sp = d¢o W5 1) FIR, BEHAS = 4% [0 5% Box s 3
T, HEANRT RIS RSx = X' —x. MEIHIRZE 5 & i |6x| = d¢|x]sin 6,
WE G A Hox s MRS XOoRex )7, PRI

ox = 0¢) X X. (5.6)

WRYE LRGSR w7, LT D =4E e 2 T, RahaE R
i BERBEMSEH A DTS, BRI, x - x| = x; + 0x;,
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0

K 5.1 SHUEREHERE 00

pi — P; = pi + 0pi, I E—BMER
(5Xi = 6& X X, (sz = 5& X Pi- (57)

] R X FRAE G, RGN SR AL IR IO 5T/ = 4 W] e e
ZNREEAE, RIA

H(xy 4 0X1,...,Xn + 06Xy, P1 + 0P1, ..., PN +0PN) = H(X1, ..., XN, P1, ..., PN)-

XA RGO 55 N BT B RIT, IR ORE BB N E (R S

N
- 8H OH

FREFE TR T RERSEOMEAR, BT EM, Bl
bRieos, FirbL IR S5 R ks

Z[Xi X 8_H + pi X 6H] =0. (5.9)
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TR 22 [ JE AN T YR FATT P 5 R 6 AR A2 R B0 T R
NHEBAVE XM RN, BT T 2% R R AR EE
SOAx; x pi, MRS S ASIELN

N
L =) (xixp) (5.10)
i=1
HET A RS S e T FE(2.20), BIE
dL <. dx; dp;
_i(aﬂ i — . x OH,
- — apl Pi 1 aXi
N
OH OH

ER A AT EATM A 1 A1 (5.9) 2o

TS R T R IRAT], R B R A e AN, R R G
AR E!

EREERRE, AIIEREUKBT 2% 208 E A, Bt
% RAWAAR R PR — 8, (R TERZE NS E RPN ERE
Nx; = x; +a, WG, REMEMELN

L’:Z(xgxpi):Z(xixpi)+a><2pi:L+a><P. (5.12)
AL, ARRRIR RCFRE LS, REMESAIER S HE, XIFARLE
s ESFEE RO, BRI S EE R, Baiz a2 ik
fla x POUHESFEP . B8, WERFNIHZSH ZEMBEEP = 0SS
A, R ABE R E SO AR IR RIEEUTE R 1!

B RS MRIF RS A ESFEN G T BACkY, —NMERTTU
A S — N RG, ERPIEEMS RS BISEE RO lieh,
BABERNEASERTER, MR EIEAE RO AT
YL (DY Fig 9 5 e 2 7 100 ) B o 1 LT R R AR B 7 1) R A A B R T
MRS HEBEWE XA IT R ALK XN 4R R EEE 2 H W
SEIARHI IR, BEA M 3l & sT E 2 S B0 o AE i 1 R o 1) 4 18 2 A
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L he sy IE e SR AEL, B B IE e A Bl B E e A S H AR IR
NFEA R o T AT T8 Ao ) I T U 7 R 3 AT DA 2 i) ) AR
BRAER, Xy IR XA IEE N A X A RA, OV EATZ
AR FRUE R IR HE W, 55— 0T, AR B IS TR E S R
S S WL U7 R AR R R 1 — A E AR 6

7% )~ 5o R A R 22 T Jg 2 e R M AT e T R R AE B I R A
AR, AT B S B A 2 & PR R AR R P R G A T e
B, XTI e e 248, T HoA AR R ke w3,
M AT RE X AELETE 2 (W BRI AR e, i f B2 EE. HE5,
iX sl sy e ) DL 2 B AR SRATTRE WS M AT SRRt A G AR 25 1) I R AL e A2
KRR R GHIRME TR ARG, B X s B B 22 500 XM R Gt 7 e
HE—i,

5.2 IRMEER

H B U W 5 R, SL BRI REHE T A 25 A4 IR e,
PRAEAER —iaslE i, ik, (ERBEATTHEFE 1 P 2 4t b — kL1
Wk, HIREZEL(x,p), T RA M7, PFrolica ek e
HAEM, XA E R, AR (4.4) 071, Hg ey

H =T(p?). (5.13)
ARG ZUIE N 772 (2.20), BIA (R =R S 10%E =L )
2 S d_p B
- = 2T (p”)p, i 0. (5.14)

KT (P)RARHTN AEEP* KT M EmE22NF5, BT
FEpNERE, RAE AT, HINH, XNERE.

LA B R BRI (AR, RRZ KL R B, H
YEv,

dx
=
Frll, HHRNFREEVAERE, XEWRE, HHEFREIT A
A, FEHEsh gt AR, WELEN, Bl % eEEEE L

v (5.15)
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H(E L EEEEAERN AR EL)! HRATIRE, RIS ERERER.
T A2 A 1 S

R T 6T A XA, (514 RS AR TFA R T Ahk T
EMEEZRFRR! BEZ, HENEEZAFRARG ZHEM T
R G I A A (U MR R W 7 AR ) g ), BRI, EIEAR
AT T X B & X — W& X —# 5. mH, T EBRNT, XNMRR
ST BRET (p?) K B AARIE S, 1 H RTRA 1A e T (p?) R E =,
B AR SR U, FRATTIEAS F03E H BT 3h 2 Al B 2 [ i Bk oC R R
i, MBS, BiIEEERE.

P51 s AR AR B AEDGH PR S B VAT, PRk R AR T —AME
PERFIESREZRIE), I A e T A fR T R AR E R Bz ),
BARTEARMRME RS, BREE IR A .

P b, BRI — R TSRS, FOVEME YK
B, MIEBRATHEEF/NE D, — MIRERITSEIER, ©4 23,
— BAERE 1L, a8y bR, BERUTE, HemiErfEH,
e MRS ER . NIE L2 G, ETHEAMIERIX AN AT,
B2, PRSI, BAAGATERRE, HHANTEE]L—EEM®E
BI85,

0 W i IR 5 A A I R M SR AN FRATIAS — R o S 1 R AAR AT E A  es
R, AgIRABIRIEVKT EAE—ANIARE, fRE, PIARBUR 2123, IR
5 bE, KRB IEET Tk, AR RME L, MRS — /N
51k DRI e S AR, G SRAEOKI A R 2 B ARER? REA, K
P B 2 gk M RN, M 2ia sh g AT k. B4, an SR oK 48 %)
M B AN MRS HEIR R, ARIREFTEEHAZEAD, Mte—H
SIHIZEN N &, KIEA TR 48X G B R R RAS AT BE T,
p o N2 NG~ SV N WS 2 v O > O /17 1] = | I 7 O =

R, MNRIRS AN ] B I Gt AT 34N, WM A T IR R R
AeT7V5, BRI R MR AR AR BRI TR, BRAEIX AN 4 i i BEAR
P PR 058 25 LA ANRESTHL . LS, (0o W S AH S 4 S B[R] A S T
XA AT BB AN S YR TV

AF DAL, IE A EE A (R B0t A, o A L D I A
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) — A EAR .

5.3 AN FERELS

5.3.1 BB

SEENA G TEEE, W45 EIE a0 ) 5 R R R A
ERRATA AR, A, %8 RIS RT R, HIRE L4,
RO TR N

H =Y Tip])+V(x1,%2, ... Xn). (5.16)

ARG B 1 ) 7 72 (2.20) 38 — A7, BIA

= o (5.17)
RO, OR8] AR ELAE Y (A AR B RV IiIR), kT Bl & A 1 i
R, B Ui e RT3 AR Y A
FrEk, BEh ATERR, s &2 5
XEPATA PLUE A, il
ov
_aXi7
MRZ N R 22 B BRI e B 0 i — SRt T Lok (5.17) 3K
HEN

dp;
dt
Hof i, Ry 22 EIES SRR R E . XA TTREEAR B2
W2 iz s T, IS E R AR BUE HIE A SRR, RO BATIEA
RITE 2 Bp, AR TR 2 R BAR SR R IR TGV 5 N i S8 8
JEA ] UK 2 A J SRR o
MITRIZAE (5A8) T UK i, AriBR 7y, JodEmte Al B HI 5 rekt
EhF OB RIZIREE . WOk, AR, T — =R R

= F,. (5.19)
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AR AP B, SO, 9% = 0((4.28)RK), #EMTEIA

N N
> Fi=-) ZZ = 0. (5.20)
i=1 i=1 t

Bl =B ARG IAR T2 2 WM EMETE! BT8R T2
NHERE T ARG ER T, MARKE T RAZINENEEHRS),
P EE— A IR BN J0, FrLAES R, — D RGAE A IR EmM
HTE X RRIE R LR R

AEF H, N EMETELRMES AN L ETE. A,
RAHESURI T (5.16) IR E RN, b — 500 sh & s ERES
SURHS T 23 (AP R AR, PR b — 5 A4 5 S AT — ARt

IR BN RG RA. By, U AR G A AH AT 5 eV ml A
2RV = Vi + Vi + Vap, HAHPVAMV il RoRA. B H W EIAHE
TEM, VaplIRoRA. BWHE 7> Z 18 A AR . 25 18] P B AN AR VRS ke
HEVas VLA Vup o M RPFREANAL R . WV 125187 F AN AR 3
AR H N D ZMETE, RV AR T HBE > H S
W Z RS TV p 25 AP A AN PERE 3 Y

N

> FM =0, (5.21)

i=1
At EARABR R X B I3 RRAL BB 10 B AR 00 3k it
W BXT ARG F3E T AR B & 77, Y
S FM=->"F" (5.22)
i€A JEB
XA P 2 AR R RS T KRS, D5 IR o TS R
IR =
R, AR AR T AT EAR T, BEEAV (x1, x0), WA

WRAE AT H5E 30, Fe b2 b TAIPE T 70, T IR AR 12 1
W73, WRAFIR 20 AR Fo FrAZE RS, PIRLT 1R AF F 0 A0 e AR
MAIRANHSE, J7 AR B . IR AR W = 2 R R 1 DL«
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PR T RGEWIRIEMIE RS, 2R TREMRLELZHERG. —BOR,
Z R [E) B AH ELAE F AT R A I A = AN e = AN BLERL A R R, IR AT LR
AR ZBIEM 1, (H2—BORUL, ARER B, X AMEH 1K
H TR, BUONE R A2 ASH TR R

FEVIEL A — 22U R, 2 A AR A2 T DU B, B anfE Fi ik
I (5.2) Frms i = Jel 7 3O B i B A ik s R, iR DA B = AR AR
Hae. AR, EI(5.2)4 BB B =ANE I8 oy A S g (B A s
)BT, HA2i T, VR 5 A3 AL T 2 b A A
A, 122 WA — A3, 2-32 (A A — N SL e, AN SR B
TIN5, “THIH 0105 = Os, oy AR HIH AL, (HEO 103452,
N ULE P B O, MRzl ARG, WK Bix, xo, xs70 BRI =

Kl 5.2: e R BRI, A EERABEY (012s)-

MRTHIAERE, W

X12 - X32 )
|X12|[%32] /
ﬁEF'Xu = X1 — X2, X32 = X3 — X290 E%ﬁﬁﬂg*ﬁﬂtpy ﬁ%*%%%{iﬂ%%
RERT U AN R =AM EAE RV (0123) R IR,
V(Xl,Xz,X;g) = V(9123) = %]ﬁgg(elgg — 6?23)2. (525)

N ko3 NI L

A, EEZRE Y, 2007 R AR SE#E A L2 4 ik
MEAEH, BIFEAEABREV (x1, X, ..., xn) BB W FIER

V(x1,Xa, 0 Xn) = Y Vig(x5,%;). (5.26)

i.4li>1

0123 = arccos ( (5.24)
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Vi R~ AR AR R #ae, S SRR 2 XS B 1 PR AR S Re sk A, R
X FTAE R > i, R AR B XS R . § < at AR BT,
BMFREE 7). ALIX IR AT LTS 28 Ho e Sk 7 6k 7 (5 # ) FIAE H
ijijj"j?

G,

F,‘j = —avij(x,;,xj). (527)
TMaxs A 0F 5 )52
0
Fj; = —a—xj‘/;j(xuxj)- (5.28)

R o R GE A AP AR B 2 ik — D ZOR IR BEV (x4, ;) 2 22 1]
PR AR o T T PAHE 3

KR, REN W ERET RIX—4 0 mt o] LEfE R, KR r7EH 7
MAE R T BT 2 70 B, BRI R, RIS a) A TAE H
AL EAE, RGN SRR NE, KON Z T A
AR ) L SR HE S o
W LR PR AAAE TLAE FH 3R LU A e bE 1 RL - [R] R 55 e
k1o
|1 — Xa|’
Kk A= HE T3 5] 713 GE AT HLfar 22 8] (1 2 A4S 35 Re it Jg T X i 2%
B XS Fxmpdae, WA IHE S AHERS ]

Via(x1,X2) = (5.30)

Fio=-

0 < it ) ke (5.31)

8X1 ’Xl — Xg‘ a ‘Xl — X2’2

Kfe, = B2 WKL F29R PR T 1 B R B (R KON LI R &) . N T

Jx1—xa|

FHIXAER, R FEET
Ix1 — Xo| = [(21 — 22)” + (1 — 12)* + (21 — 22)*]"/2, (5.32)

IRIGHs S AL B (L, 50 ) AR GRS AR, R T 2 ]
HIF A S BT BE [ xy — o 07 T5, JFH, Wk, > 0, ARA2XS1H
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177 MlaE M2Fa M 11, BIYRSE PR FIE LI 4, A& —MHER 71, M
Ko MRk < 0, SFRBE MG )1, A5 I T e 7,
mH, FATEE A 5 1 —F sl 71, XEtui e, T A 5 J11E T,
WIRE k1o < 0. BIHA G J15RE R !
AT — e WP A LA R PTIR 3 )13, RS ae sk B0
V(x1,Xg) = = ﬁx2|e|x1d”, (5.33)
Xhd > 00 5 E—MIGHAHL, XMMWEBGEZ T — A48 20 A
Fe T2 TG IEAERE T, T LA AR P 7 1) P
INTAN AR, —HERHEESd, MEEARSREERANE. E
oy, HERS O MEEAERB . BREXERA —NHR
FEM A BEAE I ARE SRR I EAE . S22k, BH 51X S8R
B EE AR, BV B F AR A PR R 3G IO e, (EA R fR O
W, A LR GEIE I, T H S B T J1#8d — 4ol fR N1 )1
B, PR XA B AR FHSRE AR DA BAE . IR BAR, J5A 51 A
FEACAH BAEH 1 #2 K AR T

5.3.2 NIZERIELE

77 71, JATE R ULEE— D BRI E . REth e R
FERS AR i 1 FIFE ML RE S

FANT, FATC AR T MBS ENL;, I

Fy U7 M, AR e R i aX(5.16), AN i S ik U Ty
F2(2.20), A H!

= 2T/ (p?)p;, —— =F,. :
i ipips,  — i (5.36)
ER, XSGR T ARV SR TFRERME L. LHT,
L. . .
d ¢ — dXZ X Ps + X; X dpl (537)

dt dt dt’
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FRN(5.36)3, FFFEERIp;, x p; =0, BRI
dL;
dt

RIVRL ¥ #1252 I N 1] () 2038 564 ERORL 132 31 1 ) A g !

H4(5.38) o B kL3R A1, FFRI S AshEspiE, SLRIE

> M; =0, (5.39)

B RGEFTE W 10 J M RN XA S5 18 1 1T DL B 32 I 2 1) i i 06t
MAYER . NIER TEEIAERFEWERN —REXH = Y, Ti(p)) +
V(x1,Xg, .., xn)H, BNAEETE O 228 25 (8] e 4% AN AL, AT P 2 B 1 2
) e e AR TR B RE . BREREV (x1, X0, ..., xy) H SRR M e A
AR FET IR % (5.9) S, SZRVERAEAS

N N

oV
;(xi X a—Xi) 0= ;(xi x F;) = 0. (5.40)
HE, ENMESEHE 7 HRREY (x,x, ..., xy) SR T3 EILKHKR
Wo

[FIFE, FTDLR ARG 50 A BPERSr, W EH V51725 18] i A4 1
ATLLR . AN B ) 2 ST B AR I FE 2 M. 30 2 AR i 2 =
SEFRE — By IREBAR, XG50 B B AR T BE B E Vs 5 KL T 3))
BRI,

Fenli), X1, 20 SR 2 B PR A BAEH, A RE NV (x1,%x2),
R

M;=-M;=x; xF;+x3 xFy=0. (541)
MERRIF, = —Fy, #Efiif
(Xl — X2) X F1 =0. (542)

EANXT AR, = —Fa oc (xq — xo), BVPIAH ELAR 706 28 1555 PR T
HEZH T 1)L 3R 2 R 7 1)~ 8 50 R A R 2 T) i@ 2 o R 2 3 [0 1 R i) 4
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o SBR b, BIEMCPRRTRE, Vi +ax +a) = V(x,x,), MIiFE
R0 R T AR B 2 2, BV (xi — xo) KB, 7 %%
B, — xof M7 ) R A A [y — ol ATEUE, 95 A B4
PEEBIREBV (x1 — x| )TN TKARUEBT, P2 1A S0 AR B0 P iy
PR TTIA, A AT 1 2R W = A — 204 AR, X
AR IRIT BB BEV (x4, o) SR T2 B HI B 12

EAAER IR, o AE SR ARG E O, A AT
BT 25 AL, X BRI T, A T LR T
Bozahickt — AP, BT R TR T RS, TTUELEE
RALTARKRIE AOREIH, BT DA B e T 13 2 . %18 %)
IR, X IHERR T AT B ISR p LLSL, 74 55 = Rl 1 275
B, O TR GCMES. K E S EE A RIS IE, TR TR
2 TR R 2 — A BB a5, R

A
SL-s. (5.43)

KFANKEANAEE, r = xPVETH5RTZNER, L =xx pHE TN
fzhE. WA, XA A B REPUE R S UK TR T 3 Ep (B 8 B AR
TL = x x p), Ak, €ERBT AT HE. S8, AT ZE T
KA, RIO9XS B e B v AL EE R SRR iR . X E
IEARER N, EX S AT eI TR 1 s B (50CE B ie) TS T,
M H AR BT PR IR A ELAR Y D — e W PR T2 45 e !

5 2 HA 9 AR ELAE B

258, TLAEEHE Z PR BEAER ARV (r), Xtr =[x — x| AT
Rz I EEES . T it, P A PR - B 2 < T RV () 5 3 A2
MEEErIR/ANE, AREREr RN 2RI AN, RIS —FEEF 1, TSR
ErRORES, V() MBS g N N, R —M 5] 77, 2498, wifrdk
WO, WIS 1B 8Es, Vi TE. XENBRY(neE — 1k
MBS, AWHE R AIMEA I Ar..

FF 4y R RRAE () i B RS R B 5 A5 Lennard-Jones% Vy; (r) (40 B (5.3) BT
F) A BLHF R

Vi =4e[(5) = (5)°]. (5.44)

r
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Rt AERMSREE, FRRFES M), otk —ASH.
Vs — ORHER HUHB R MARLE, K

re = 2150, (5.45)

K] 5.3: Lennard-Jones#

FH 35 BE BRIV (r) ASHESR H PR AR TB] (1) AH EAE FH J0F,
BA% o ,
Fi=—g =-V (r)a—; = —V'(r)emws, (5.46)
APVi(r) = o IRBR, fErAb, WK ZRIFMEAER 5T E, Wi
NV E
W R PR T R AE A AL B A, WA DUV (r) fEr S I A 22 8
I (ERBRE I —MIE s NE), #HimE

V(r)y=a+ %k‘ (r—re)? (5.47)

Rep M = V(r.), ¥k =2Y, . 3FH, BFr 2l MifiE, prold
SRk > 00 RS Z BT = i THAS 38 (103 A — 0 R B 11 B RE L2 P 18 1) 1
WTH, BEONER RER R 5 S8R 7 i IRsh . MR, MR8 (5.46) A
HESE AT A B A AR ELAR )

Fl = —k- (T — T’C)elg, (548)
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REAR, XA SRR TR BT 07 B PR s ke, T A 4G 2445
PR B, ESFERLT SRS T A, EAERRZ, XMIER T
RAE P BIHL A AL, AR R Tt )y, AN AL

BRI A M AR AR AR mEE, = by
Yo, A A IAE S RE, RIUELE PR 3 2 ) EE B AR K, AN
T, XM, PR AH BAE SRR AR RS e N . BONE
MR, XA AR R OR T K TEVE FAE T AR, RO )X
—RTEB TS KR, BIX AR 2 LERE . b L,
1E- A2 5 (1R qg) Z 18 AR AR F 55 Rl & 11X RS, 7 e g 2 10
R, IS v 2 R F RE AT BLS AR

Vg(r) = —% +or. (5.49)

Horp S — U A PRI 5, M0 U B P e 2 1] I ER B r 2 PR K
(K], EEM . B MNHEE EEARIXREEY, KRR T G5 )
BIFFC A A R



EARE IFHHRS

R RAHEHT I — L4510 HE ) RIAR B P R G R, RATHEZEM
RNDRLF AR R G, HALBEREDHNR, X, .., xy, AEBERANE
WAERXN RGP ZHME — IR ERL 7, EANIMIXNARL 2 WA AR,
MIMTEN ML TR R G DB RS, FOVENAEEZ 847 £

HAEM. 2R, R ER T A HRHER, 58 R G AN B A i ) B
MRRG, AR —NHARG. H52, FHARGLZETUE

JRE RV A RGN T R L

N T RN, AR AT - AWER T, R EREIL .,
ITRIZ SR TSR R E SN, BATESEE H OB E.

RN B RGAH EAE R ARENV (x4, ..., X, Xe), — R, BHRZ
WAL, AR B P AT X ST x e R TUBAE — 2, 21EVi(xy, ..., xwv),
RN Sx A RMTHACAEVe(xq, .., xy, %), B

V(X1, oo, XN, Xe) = V(X1 oy X)) + Ve(Xq, ooy X, Xe ). (6.1)

REIR, MEFEHBRV IS ZNAT RGN LAEM, WV ik
HIRNKL T RGEEME BRI EAEH . B B RG R B EE,
V2 IRAG (8] R 0 R AT 2 (B e e i fc e, BTV = Vi + Vi, B BAgET
R MEGBE, VAV, 73 3 th A1 BAT 20 TR P A% S R 1 R 4 TR e X AR

FH V7 ) 2 T~ o R A M 2 ) Jig 2 PR PR 7T DA VLT R GT N )
ZHETE, AR EETE. AURREZ A4 RS &

N N
Y Fl=0, ) M/ =0, (6.2)
i=1 i=1

Horh EARFF S IFRIZ B RFE#RK T NKLF RGN

57



FoNE JEHHRSA 58

1M IV, 3 ORI F R NRL T R 885 M85 2 18] AR EAE 7, JATRAN
T ERRelXFEIAT S5 RER, TR, J1EREMe.
RAE V. 2 (B R AR, JRATH

N
> F+F =0, (6.3)
=1

R = — O S NKT R Gox IR BORE T 10 R AR A, Bet s SO 8
BRI, SN FeM AR R IR BERLT 0 N BT RIS F1, A R
BUFe = SOV Fe. M, R EIE ORI T, RA1H

Fe = _F°. (6.4)

KU, VLR AR R BRI, AT
N
> M+ M =0, (6.5)
=1
AHPME = x. x FONNKLT RGN IREL 1 S A D3R Rhi, W] BLsg
UMe = N MEAIREERL T3 NRLT RGEM 1552 R, T

M¢ = — M. (6.6)

NRLT RG0S SR H Al LB 2R E SO

N
H=2) Tip})+Vi+V, (6.7)
=1
WU, FRANERG S G A AR ARV R RS E I — &8
g7 BN RGIIGFEWE H, o ZICHE I 2
N
Htotal = Zﬂ(pz) + Te(pg) + ‘/I + ‘/e - H -+ Te(pZ)v (68)
=1
N p RRHER T HIBhE, TR RNHERFH3hEE.
HTENSR RGBS RS, ISR WS WE 7 R oL, 2t
M
dXi . aHtOta] . oH
dt — Op;  Op;i

(6.9)
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KFE-NETSRATERAWBHEBENTE, F-A%T5KA
T Hioa = H+T.(p2), HT.5p Ex! KU, tBE
dp; . _aHtotal . _0]‘!
dt Ox; ox;
XA RTE S AT, BANKTREAGARH RS, HHE
W e IR A A BAE e EAE R G R E I — 5, A e i 2 e %
I ) 7 AR L I AT e s ) T A o Y e
AL, BAANKLTF RGN LR FETEN R, HE, CriEERy
AfASFE ! KRN IAE H AR N KL %, I FIRER T x A % (Gl
o HHRIVIR), M
dH OH dx, OH dpy OH dx,
%_Z<axi' i op. CZ> ox, dt
Ly (22 ol oty ov,
ox, dt

(6.10)

= F° v, =F v, £0. (6.11)

Ahve = SONIRBIRL T HE . EHRF - v oo 0 RGO (A
WETRL T R G KIZhR, CER,

P =F°.v,. (6.12)

T T A 4 AR
dH
— =P (6.13)
Bl 2R G fe & B I (8] (1) 284 2855 TR 10 REMII I DI Z . X2 FTIE )
A
M P TE SCRT LATE ZE R B, FABORLTX0 VKL T~ 5 G D) F U001 I 457
KLy H SR, RIASRL 7 R E, BT SR NRL T &
Gifiasy, WMEEMNELT REZAAAEMETAEN. EXMELT, NAT
ARG BERE KA TE.
— P RGO AR AR, LR T NRLT RGN E R
FAER WAL Eias), Blxag—PMERE, EXMEN T, NET RS
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IR R ARAR T IE . 5 WG 7 R I ERL 1 1R G822 18] W7 AE P9 AR AR BLAR
RIS, RR

N
‘/6(X17"'7XN7X6) = Z%,i(X%XG)J (614)
=3

R, BFx AW RE, TUWEERBEANT, BEMARAENM RV, (x;)
NRLTIEZ BN A HeF 2, MRNKT RG22~ EER Y
RIfERS, BD

Ve = Zve,i(xi), (6.15)

Mo, BIMEXEMERGA R — A RS, WKRH LRI,

LB, KBH R MIAT B RGLRIXRERBE T, ST EM, KA,
HIZF AT LL2WE, HET AT LLE R — MRS IR T, % AMT
SR KPS 17 g sh. XIHEAT R RGN AL, 48R, #T
SRR AT B AKPA 2 Bl MG 5] 3 pe k. BRI, i H
FE—UT R, IRk, MERTE KIS A hiEE, EAS AR A H
G, (R KR A R Sr

B, AT HE ik, HERRIRE G CFRERLT, B
JHuTH b — AN Z AR T — AN R X AE S R vk
%, (EHE AR E R, B AR E F 4 B AR R AR . 4R,
FATIULE R AR B BN BE i B AR TS A R, MVFIRAE TP 22580t HAEA S
BB RS, AT —YINEIFGE, BTl AR R R e,
ATV AT LA ST L R A S

EXNKT RG S RENP = 31 p;, HT B FIER, PILE
R R SR R S SR W B R I 2, s ] P R T A
Tk (5.19)58, BIA

%:ng :ZF{+ZF§:F6. (6.16)

NPT B TN KRG A 2 MEETF . XSG JRA,
N R G0 s B 8] AR E T ARG R BIN G5 1, Xt FTEr
R E!
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HA, AT ELE SUNKLT RIS F L = 3 (x x pi) = 3, L,
31 PRI HE Stk F (5.38) 2, BIA

dL dL; o
G2 g T 2 M M= (6:.17)
FIFE, FATHEI T RGN IHEZ MET RS R, X85 Rl2FriE M
B e,
ANKs N KL T 22 45 10 50 e BN A 3 e HE A AR G T
P dL
E:F’ E_M' (6.18)

ARHEA BN KRG BRI, EREIINE, BARGNEE
HURARSFIE. 70—, SMIBEARARE, HEIEZMNE,
ARG ETIE. AT, FE BT 2SR NEE).
KRR BRI N, AW E VAR R L T 2R ERE
Nxo KIANATEERM T — Do, Ve(x), BT RN A, &
ARG ARR 2 TR e ANV E LR

e

X
BT, KEXHT RIS L IRETE, i, A ZLUR Y AAAR R A
W2AT GRS B f sh Bt %€ S7AE,  SEbr B3t 2 Bril (13 $58
e

X X

—0=xxF=0. (6.19)



FLtE  MABTHIRFIEE _E

/

e

HAFNE, 212 RAGHRPRE X, ARZ%RZE DN RGR
SIAMA . A FE 2T SR GRESEA FE R Z 8 R HR R
2R, FATX B A FCARMIR T L T A B &R, B2 Frif (1 ] s
AR

FLIR, AR B S AR A 6t 55 Ao e A S P iR S ke o, 3 i
SERLTEIRET (p?) AR RIE, LA b1 ah i B AR5 A5, tml
SR E B AR 2 AR OQ 2R e BT, BRATTH bl ey S i D 5 R 2 H 58
BRI AR e A

7.1 WA S AR

7.1.1  NFIEE IS He

BB PG R KK, i KRADS T KR LR EV21#isg), W
B(7.1) . B, BAMBUE A28 R )& —FE, BRI

t=t. (7.1)

X A2 T 4] IS AR v, 8 R AEAR IR (5 0 AE b B R AR 1Rt 7 A

FSOL, ERR SRR AN RAL. ok, 7Tk, FAMR B = 0F,
EWNSERTEREE.

WA, EE—MRT, HEKRTIPRE N (x,p), EK RZPRPPRE

N, p'), FriEr A g AR e, mie % T 1K A A LIRS 18] () A2 #5G 2R

62
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7.1 KM T K ZUREVEEZS), Ht =0 WSHREEEA.

ME(7.1) R A HE B HLE
x' =x+ Vit. (7.2)

N TR BB R A R ARG &R, RATEE B T KR T KR L
JEVAIRIZ ), RTINS T KRB E sh A7 T B AR T K R iz,
WIRZ | —NEREVIRI Y. BT s EX R sz, Kk, Xt
BRE, N EK R/PRshEp RDARLHAEKZRTHEEpE | — M EHT
HEVHIESY, AYICIEALLE REBCym, i EE
p'=p+mV. (7.3)

FATRRm M B 1) R XKL Ia s B, BT H & BT HA I —MRHIE
W, WIKRZ KRR E, XHRIRAIEERE L. m(7.3) 2tk
T BRI AR ok R 2

Rl i), HREMWZSH R AR E VRN — T 55 NS R R
AR, XWREFEEV = dfE DT /NEE) 17675 MMA s A e .
X, KRR AR R RN

xX'=x+é, p =p+mé (7.4)

7.1.2 HERTEIRERIER
PUEEHE—A R, ERKRTISEGRNE = T(p?), RARE
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RN RE, R

dx dp
— =927"(p? — =0. .
pn (P°)p. - =0 (7.5)

NPT FRRTHAE N B AR R NP HEATR T HR, FLSCHTSCi e v e 4
i, FATCAENLEADEERT
FERT P R B R FRATT, & )75 RS AL A ZE AN [R] A5 1 R A
ZARFE AR, 9 B 10 5 A A A 0 R I AR 6 T JS B AR R A . 2R AL
TKZFH B FREETRE(7.5), KRR SR T
dx’ d_p’ B

— =T (p?)p’ =0. 7.6
o (P”)p’, I (7.6)

WL ERERK R P (7.5) RIEAH AT A4S We?
R T EERXA S, AR KRBT K &2 — DI 75 /Minp g 22
e, AR (7.4)X, FRERERImME EE, BIA
dp’ dp
BI(7.5) B 28 AN TT RE AN (7.6) NHI 28 AN 7RSS . 98, B —
NIRRT, pNERE.
X (7.6) N — AT, ARANTETS MRS A2 ¥ (7.4) LA, BRI

0. (7.7)

d
d—’t‘ 4 e=2T"(p? + 2mp - ) (p + me), (7.8)

RAHATP? = (p+mé)? = p? + 2mp - & KELATRE T —HrE />
B LA RN &L MR T T R SR, JFREE W
FINEAL, B

dx

= 27" (p*)p + 2mT" (p*)€+ 4mT" (p*)(p - €)p, (7.9)

NPT"RRTX B R Ep* ) M 8. N 7T IRIE R XA 45 R A2 %
AN(7.5) AR — D ITRESENY, BATRE % (7.5) WA 5 — AR (S A iid
IR, B

€=2mT' (p*)e+ 4mT" (p*)p(p - ). (7.10)
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TERE, ARG SRR T AN ARG A AR T S a3 Bl R 15 1 2R A8 AT
XAV, (7.10)0 200 AR5 A e RO, R, ANWiHes pif
FEEHEEpE MHRE), R

p-é=0. (7.11)
UK s A% (7.10) 2Rat k. 1
€= 2mT'(p?)e. (7.12)
RER, EAXTEROLE, LR A
2mT' (p?) = 1. (7.13)
Ke B p? kT, JHERBImNES, B
T"(p*) = 0. (7.14)

IREAR, (7.13)x0H1(7.14) A ALt B R (7.10) 2UfE AL !
B —F, LAEHES U, (7.6)NAIE — AR SR AN(7.5) B AR
— NIRRT B (T.13) R E AL MR EAR, X (7.13)5
Ry, BIZyH
2

) =2+ c, (7.15)

2m
KHCABD H . FEEBIT(p) & SR TEIbE, WL, kT 5
iF, Bip = O, ERIZ&TE, mUbsk LUE R e = 0. AR
%4455
2
T(p®) = G (7.16)
BT, 1 EORE T RS A0  l A XE J BE f 7 4 I T A, HLBh R ik
R (7.16) R e FTLL, S B3 i R W A 5 A0 R WA o o 45
B TR T BB RIE R
T, EHRTRAERANH = 2 lTREEUAUEA TR, Mt
BRESHmLHRTE,

m > 0. (7.17)
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BBk, BT RO SR — A KT R
A5 3 B 1 ik R (7.16) AN (T.5) A — I RE, I PR B Tk
Fiv = b, HIATLUSE]E sk 7l R RH I 2 0 5%

p =mv. (7.18)

EATR A, PR SCHXE T, THOCEPTANE, DRI A s AR e 2 4 i
JHTIE BV A6 2678 4, RIHMR S T (p?) = /(mc?)? + (pe)?(BFH W]
PO i 1k BE el ), SN obdl. T AR SOFAIT AT 4 i e 3k X
xR, A ARATA S XA SR HIHES 7o AR B SO 8 X
AT (p?) AN (7.5) 2 — AT ke, At fE i

mv

p= =.

Vi-s

MRIR, B SURRHE I 5 AR RHE S5 (7. 18) AR . HSE, B

(i 2E ARG FO IS S e, 16 SR T VA ELAE R, A
I E R p I LM T v IR, R TR 24 L1 T

(7.19)

7.2 HFnERS AR AL

ErmE Y B HRE T S SR B T BN RERIRIA S, TR IR N BIAH
HAEHEMNZR T 25 S8, RKRATHEMRTHAHOKNRE, A
wridoRn T 15U Jym,, B RIS RE IR AUR T, (p?) = % WU 2% ¢ 1 W S
5 H AT LUS K

+V(X1,...,XN). (720)

ARG EN 7 FE, BIE
dx; o & dp; . ov

IR AR GUIRAS BT R AR o FRIX P SRS, ANHESE
dQXZ'
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X A A e . R Ry, = SORRCF I, B A LGN
PRI M, Rl R R AR AR, idfFa;

dVZ‘ dQXZ'
YU A R AT DL E T

RARFIERIBE IRIAT, RT3 77, KT AN Ao B b
BRI, s R A i SRR S R U b, PR, TR AR
wh, JRZWHE. 1RO, BAA Bim MTE TR IEsh I, R
SR T IBE PR A, JHL P At A

LS e, BE S Z S A (7.21), EATTRE T 2
AUS AR IR B E? R UL, EATEMARIR A 2 T R 5 R A 22 We?

N T HBEXARE, BAIAY APTRL T RGN BIREAT o i, HET 2
R TR LN, BRITHATE B OHE. TR T R5, K
ey

p! | P
H=— 4+ =2 . 2
2my + 2ms + V1, x2) (7.25)
2 [ PR AAE M RS
V(x1+¢,x2+¢) = V(x1,X2), (7.26)

APeERFRE. MU, SEbr b, Woki7HH AR #ae A0 3
MEREZZE, HEENEEEEV (x) — xo).
AR E R I TR L, BRE B R ) 7 AR5 s A
dx; dp1 ov.

my = P1, =

dt dt — ox,
T FRATT A AR AR AN M AR e . AR AR
NI, 2 R AN I AR 4

F. (7.27)

x| = X) =x1+Vt, p1—=p,=p1+mV
Xy — Xy = Xy + Vi, Pa — py = P2 +myV. (7.28)
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MEAET AR T, Kh
V(x],x5) = V(x1 + Vi, x2 + Vi) = V(x1,X2). (7.29)

B — T SRR AV 45 R (7.26) K VR E Jye), RIAH B4R
R ae A MRS ALY, A, FERX]) = x; + Vi, JrbldRF M
ENAEE ﬂ%i‘ﬁ%%)ﬁE@%ﬁ?ﬁﬁﬁvi@?ﬁ%%%ﬁﬁﬁ&vhﬁo FH 1tk
BP%n, JIF 2RISR (FFE, Fo B F g AAL)
RISE, FEAMAFIRS AR 2 R, DR BT A (7.27) 8 A8 3k
dxi —,  dpj

g =P e = F
d d
= my(ZL+V) = pi+mV, = Fy, (7.30)

BAR, G5 RMIR R JFOR IR e (7.27) 0 DRI, WA E R (7.27) B A R
BEANAR T, ALK AT DASGHIE , R 2 AR5 AR A 0 B A R s AN A
T BMEE 2R T RS, WALRA MRS ALY, WREN, 2
SR G R AL U BT 2 AR R S B
PS50 AR T AR 3B REV (%1 — xo) SRLT B & TE K IIEUE »
B2, BIME Ve R TR 1 ah &, AN XMER 3 i A (A0 e R oxe 1 Jie 22
R, Eeo i, FATRIBARV ORI R A R AL

v=v(E P ). (7.31)

my Mo
ANHESSUE,  IXFfAH FL AT FH 35 Be [t B A (R mes AN AR 4
{HE, WRE X FAE, A4 e & i e W 5 FE 45 H BRL T A
eS0T
dxi _ p1 oV dpi _8\/
dt  m, Op,  dt oxy
2R F AR A R . IR EAR, XM A P = myvi X PSR
T HAER A EERRE, = miay T (IREIRATRAF, = —g—;ﬁ‘]ﬁﬁ"]ﬁ)\()!
A, AHMELE, BTV RS AR, R AR R B A AR
it H, BT A EPER SRR, X ANEA W 2 S ETE, Blp, + po
SEIEH, {HZmy vy + move P AN SFIE .
R, LR BA NRAV (2 — 22 ) — o ) IR A LA T35
e, WVFAE RO AATTAS R Gn el 76 5256 A S e

(7.32)
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7.3 JLEEE RN R R
B H 02 BT RS, SR

N 2
H =

=1

FRATIAE R ZEIZX AN e WUEEAE 20 AR s A 4 2 T g A2

—f-V(Xl,...,XN). (733)

X; = X, =x;+Vt, p;,—p,=p;+mV. (7.34)
1O LS e &t A HY, T AH EAE A RE 2 00 A me AN AR 1 (L T P
TIERIHET), BE
N b2 N p? N | X
’r 7 _ 3 . - V32
H ;m +v;2mi +;V pl—i—zgmzv +V. (7.35)
FREBY, pi = PHNRGEIE, LD, mi=mARGLETE! W RS
RATLLE R

1
H' =H+V- P+ mV’. (7.36)

DRI, e S A B S AN RIS ANAZ I, 3K R0 RO AN [R5 2 ol
KR ARG EL AR

B IRIE BRI AN IS AL, (E R S AR RS A2 e 2 T AR e
EHEHE, CLAEALI(7.36) XA HAM AL . F35b, A2 4
INFE LM E ARG — PR RRYE, X R B OR AN I R DAy I 5 R ) AN
Ak, B ROy R G A A AR

AR, RGN EMARMFINE AR, FL L, EMAIRKAELRT,
e

P'=>"p,=> pi+t Y mV=P+mV. (7.37)

Femli), JARESEETEFNSHZRNAKGHFLOLR, B e
TR ERUREEV IR, HFLLR= 2R asi AP, MIRYE L
a2, BATH

P
P=0+mV.= V.= —. (7.38)
m
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Bz, NS REEERANRAIIE, HAHRRTGE A RE
A = 3, m R DRV AT E

JEV, = B S BRI O AR 7 ST 5 R R R
BRIE AR . P = Y, py = X, ma 28 (x ik e 2 5 R 1
BB ), H0(7.38) NI B (RUBUY B S T2, My BAZE 5

N
2z MiXi. (7.39)
m

Xe =

XU TG A B A

THEERGELMNEL = >, (x; x p;) KA IS AR HA . KKk
ATTMVHI T A S5 S R (EZE ROy TR AT 5 IRE), ATK R
FKHR, MK ZMANTERUEEVIZS) . JFH, @ TAZIES R
MR RCE O, BN TR e, AR = O], KRR
EKRATHILE A, MIix; = x; + b+ Vi, p; = pj +m; V. LA #Z
BT K’ R IS AE RN, UG KA KLES ML, REA

L=> (xxpi) =Y _[(X,+b+ Vi) x (p +m;V)]

% %

=L +(b+Vt)x > pi+> (mx)) x V+(b+Vt)x V> m,
=L+ b+ Vi) xP +mx, xV+(b+ Vi) xmV. (7.40)

KPx K ZTPH UL E. EE, HPb 4+ Vit 2 K R 5 fEK &
SRIDEA

el i, REK R B0 &R, R S A S E AL, BUERRE R
NKZ, TR EMEIENL. EREDBO &R TR EsENE R
THP = 0), PASAZIE U5 & A Ao OB B At 2 e AL s J5 s (R 1
XTFHx, =0), M LT + VR e Z1 5O e SL R % R
P, BT BE X XAERS], XEHE B m Vst Z2mv,,
HEHtE RGESRI = AT RS SEP. Frll EEF SRy 1

L=L,+x xP. (7.41)

WAL, RGN TELEER/RAEMANE, H—DPNEASIELMA
RgRizs s Ex. x PRI,
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FNE  HAFEEURAMIEE

8.1 NEHMMH

WSR3 5 AR G A ELATE 35 e pR B0 Bk 1 (6 B R B I SE IR R B,
2y A EAMKR G ARG TR RATIR &, BATHEERE T AR G 20
A ) — BRI

PSS RE R AR A B R B AT, JATIRI R, sk &
REAFIT AR

X; — axX;, (8.1)
Kbo > OWERRIIEHE WA B A 3 B8R Bl 2 1 A2 #
V(x1, ..., xn) = V(axy, ..., axy) = "V (xq, ...,Xy). (8.2)

P AR, BRI RER BT IRIZ .

RER, £ ERERZT, HTREWEWMEH = ZZ% + V3]
REWUNKL T2 B 1) IR L BT, WERAEx — ax YRR, kKL 3)
Hp, A

n/2

Pi = o' P;. (8.3)
U 28 498 () s W A
H— a"H. (8.4)

B ARATE R (e e gt — B, g sm— N EH. B, Rk
1175 Rt 1 AR 4

x; — ax;, pi — aV?p;, t— Bt (8.5)

71
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WIAEARTTIB BN, W s BRI T 8 G = SI0R0 e A P 300K 20 ) 22
Nl — flaBe IS — on/280 AREAR, Ui

opi

B=a""? (8.6)

W FEAZ #(8.5) 2 T, Ji RE WA 2 R I & B B Ml i 0 %, i 7
PG = SR RFFAAR (DA B LUJG T REAR SR IROL) . KA A HERRAE, R
BRFFL = o' 2, A EN AR = O i R REAEAR e 2 T ARFFAS

ERE T URRAT, REAR AR SRR B R ERTHR R, FFIR
FEoAm, W 772 R S8 AR 22 T B AR K BT SR 0 2R . B, XA —2%
M R4, #AEAE— L2522 F1 AU AR 22 () Bk A2, eI B AR bR
JFREEAR M ofh, SRR FREER a2 . 258, N TP 15
LR AR 2 T B AR XS ML OR,  BRATT G ZEHUP & A IS T LDy

't = ()12, (8.7)

AN I P SR AR RS AR O B A5 (B RS, /2 B . 1L RS
RN E, TEE S E R RS, WIRYE LS, tha

E'/E=(]D", (8.8)

K EFESD B NP R GEE. (00, S TFIEMAZIEL =
xxp, WH

o/l = (/0)"2,  [L|/IL| = (1'/)) 2. (8.9)

AL ESSAH — BRI o 7 —MMER T, HHRE N
T3, BINALE AR ZIRE i (n = 2), WHE LS. 7)) LLE H,
¢/t =1, RIER T IR 3 J 1] 5 AR A7 7 ) 4R M o 5% !

M7 U, XA 5 A EAE R AT B SR RS s 2 (R € KRR
TR AT B ), XIHR T A 51 ) Re s AT B B ORFH B A,
Bin = —1. WM. 7)IAMERR R, ¢//t = (I'/1)3/%, NI, ¢2/13 = 213, W4T
BT A R~ 07 SEE R =07 LA S UIE RS Bk X, T
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W =R, MU, FERITESKMEM A ELMGEE Y NsFE
&, MRYE8.8)=M (8.9, XA

E'JE=(/D7", [L|/ILl= /)" (8.10)

RESR, E'L?/(EL?) =1, 57 BHUEM RS ER! W, TASEK
FHAMEREPIE, &l RS A0 — e, PL2S =R RS ER,
RS T REGR T HRPUE 20 R . B0 SOl ki, 17 5 S8 KB
BB DR DR T EL?, XEVFAT AR Z Ny “HF S 880 emd” ! 9%,
eI b, SR R X e .

8.2 HEHE

N2 R G R iz sh el A Rz s ), S AN =R
S, A e, XEMBRAMRIES), & fR7E RG2S (A
A s 2% BRI T AH 25 18] 1) — N BROR XA -

NTHESRA I ER, RRIERANTFERENKLT RS, IHida! = (x1,X2, ..., XN)
NRGIIALE PR, [FRHEp, = (p1, P2, -, PN) ARGRIBIEA IR X TR
SRR A(t), & LHBRPPSEAIT: R RGERAMEZES), A
BT,

ZZz;téTﬁA@ﬁ (8.11)
WRARARIEFA 2, (HE2FRiEs, N
T
ZETEQ%AdM@. (8.12)
T, FEHYEE
d 3N
o(t) = E(Zpux“). (8.13)
p=1

ERR [ dto(t) = (20, pua)|§, T RAMES), WERERNE, WX
TR A Rzl , R BRGE NG RAE. MR i BS54 5 e S,
AHEAFH, LR SN, HH

F=0. (8.14)
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57T, AR, o(t) = SO (e 4 p, )RR IE TR,

pn=1
=)
3N 3N
OH OH
o(t) = _qu@ +Zpua—m. (8.15)
p=1 p=1
AR b1 (8.14), SLRIA
3N 3N
oOH oOH
o= ) Pup—- (8.16
=1 Ozt ; uap“ )

R .

R, W R T DU R B A SRR R = T+ v, JLo
B AT (P 750 AT TET A0 VAR 23368 38 308 10— 0 o8 OO EL 5 o e
BRon T, THREV U T R B AR T 55 8D T, M 2L = 2V
O _ DTSR RS (AT RR I ER), Y, py 2 =

Opu

2T, WX FPIEBL T, T AL 7752 B ED 45
2T =) ar—. (8.17)

Bt 25, Q0 R ANHT O 7 S AR AL (R R, S REV R AL B AR
brar (TR B TR n, W R REARE TR Ok B BB E B, A7

L OV
Zx pre nV. (8.18)
RN ET8.17)5K, BIE
2T = nV. (8.19)

NHFBEELFHE, NMEEARNER, dME=E=H=T+V, 4%
M gs R, AR
n — 2

T= 5B V=_5E (8.20)
Rl iy, X FEIR T, n=2, A
T=V= 1E, (8.21)

2
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B0zl e A T 2 S5 RE R P 2SR ik T A S, = -1, A
1]

— 1—
T=-3V=-E, (8.22)

HFafedR 2 e, WXt il B, A9 e, NE RGN G
BERNY, R4 ATREMA IRIZ3)!

Nt RO A . e, AT E MR IE T ) &R
gire— MK RS HBMSI I RS, farE, — KER 38R 1 [H]
WA 51 A EAE R R A — K RS, HJ7 DK B — X &
gt KBS ANl B 51 A BAR MR 2 RO B] . IR DX
SR TR A ER A AE R, BT AR MR ER A IRie s, BTk,
AL 71 BE T IXFEMI S 71 RS, PrLARYE(8.22), FATH

T=-E. (8.23)

2R, E < 0.

ERRe e U, S RGR N RAE RS ik, RATRAE
SRXFEMGI I RGN E, NMAHE RGO E S D —5%, Himk
i (8.23)5 K, BT, FEERERMFIN, RAMFIZEEIGRED! 1M, RIES
THEE, PSRRI T RS (BRI BLIEAS A% R R G T 47
W), PR S SR AGEERK. 52, BAXENLI IR
GuNBEER, ERIREEEAL, M RIS LN .

XA B AT R S B 32 B AR B — %D . RHE A
W5 RN TR T, UONIRIE S S5 e, AT
IS WE I, B ok l— MR A —FE PGPS (R R), A
MAEMEMATTRAET, FHERES “PE7 KBNS, FH
R EREEES IRA, ARSI, Bl R — iR R E —
MEREERE R R IR, A mRRENERE SRS,
IR B BR (IR S S ORI, EATAGE AT RERCEE Brel, B2
ANTTREI

T IR BRI B BR it 52 B
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T FRATES SRR R B R B B HOF B, Nk, B SR IRR
B f (21, 29, .., ), BEFFIRE An, WA TAEfa > 0, A

flaxy, axg, ..., axy) = " f(x1, Tay ooy Ty). (8.24)

BT NEERTERNFEL AUilla = 1+ e(eN L5 /ME), RALR,
HIES)

f(x1 4 €x1, 29 + €xo, ooy Ty + €T4)

=(14€)"f(z1, 29, ..c.tp) = (L +ne+ ...) f(x1, T2, .., Tpn). (8.25)

B BRI N EIAT R, JFRE BB ss ok, BN
f(@1, @0, oy ) +—ejigahz£%;f(m1,x2,”.,xnﬂ = (1 + ne) f(z1,z2, ..., v,8.26)
PIILLLES, & HE

g :z:aai%f(xl, Loy ey L) = Nf(T1, Ty ooy Tpy)- (8.27)

AN B 25 (1 45 R A2 55 TR PR B R 5 B



S22 3CHR

ARUE SO R AR R A T22E8 IR G (58 T4 g ith 7 45 B <8
KR CE . PFARSRX (WIRG )5 X U SRS -
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