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WIBERERNGZE T RAOERM b, %13 7B RAR me e
WL I, B B R RSE SO — 5, TS SR RIE TS 122 — R R
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D F B R TR RERNHZIER. FAE 1850 47, J. C. Maxwell BEZERT A
TAFRZERE LR T Sk 4 TR BRI A4, 1868 4EJ5 i+ 434E[H], L. Boltzmann
RIBT 5 FREEEE, B T W AT H Maxwell 43 T8 B 4345 £ 219 Boltzmann 77
2. 1911 423745, Chapman Ml Enskogif! Boltzmann RN il TSk R #HE B %&.
XY TR T 28NS TE30. HESH, M THFRMRE LG TRESEN 3
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REBEMER T X $FHEAH) PESRSWTFRETHEREE XEH
R KAy P 2 5% A BESE o o BT SR ) A4 A 4 A B AT S HE T RAR B 54 . LR,
R R STREIRR OY. 8 R AR LA, BT R R R B R I B,
FTHEIER O BRI TRRKWENAT CEER. W EEEMMESM RS
JT RS RS, 75 R TR R R R A A SR TR L R R R A
MM R T, W RERZER RN EE . FEENSEHIEEXHE
BHEMNH, U ERSRERG | EAN LY 2R NBER N T HTE T EA
e,

BRPTITE B EIE TR T R EUR & A8, BB IR AT LA A4
P2 IS AR IZ IR T AR KRR BB LR, B
WX T LR UESHME, HiABPERHEAEEMEL. EREMEid
BIEWNECRERREERE, W H S5 HMERYERIT S — &M
Bz PR H PR BT IS I A A, AR E SR AKX —Beig, R EH
R HE S E R LT (BNEEHLE).

AER NS T 12— REEHFRIT R, B, B3hibRIETES
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§1.2 HOULZRAHEE

ZEH N DRTRRARMRE. LR —NRERYE, BLFN EAKFR
B SR T BRI S . BP LA, S =R N R TFRABESH 6N M
BORSAEE, HF 3N AR a0 o. - aav WBREMRFHLIR, B4 3N 4
B’ pi. p2. oo pav WREMRTHEIR WRRARE-HLRESE 6N SR
{gr.pr}, (r = 1,2,--+,3N), WTLLERIE 6N G FEA L8R RATHXA
6N HEZE [ 05 (RGEH)MB(E, FRX RN REMNRRY, BRET RAEENZIY
BORAS. HEER R, REMMORSRERNL, HRIE 6V 4ErE22H Rt
REERD), R —RPUE. BATH Iy KR RFH RN

I'y =A{q¢r,pr;7=1,2,---,3N};

BRE &4 H Hamilton B
H = H(I'y).
R4, RFE B PTRE B Z BT
. OH
Dr = ‘”%:, .
_OH r=12--,3N (1.2.1)
qr = 3_pr’

RPERE. 1 B[R & of B o] A P
St ENT R RE R B RBER AR, RAITEL EEEFE ML
ML, HE, J. W. Gibbs i T REM S, REMZ M FE —BAERS, B
REEAFWHRS. FINREIRERE p = p(In, t), FELRFARE N 4 B,
N p(In,t)dly TR ¢ BTAFEMZE I SEHEERRTT diy PR E S8 X8
BR A RAK G p MBEEX. WS dIy BRERBKUMRIEH 754 %4 5
H AR R, E BB /D UABER P RE KB S, IR TTHR A
B ERSIY, AR BEEREX LIS /M. B p(In,t) BE XS EBHIE—k
A
/ dI'np(Iy,t) = 1. (1.2.2)

B SEMZ MZZE, BERHER, WARAF=4. B p B 245 EAHZEE

EEHESRE, B
ap

e + div(pl'y) =0,
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Het div RREMZE M FHEERT, HE8WT:
3N
0

aivlot) = 3 { (00 + g (o9 |

r=1

BT LA

N o0 Op
+Z(a qr+_pr) +p§ <3qr +6pr) = 0. (1.2.3)
FIA (1.2.1) AT RAIERA
8¢,  O*H _ 9pr
0qr B 0q,Op; B 3pr.

FR&, (1.2.3) KEHFE=TNHK, 4R 5B

Bp 3N dp . dp _
 + Z ( + gpr) =0. (1.2.4)
X ELiouville 5 8. FIA (1.2.1) & X Poisson {FS
8H 8p OH dp
tH, 0} = Z (3q op,  Opr qu) ’

ALAE (1.2.4) RECE R

% — {H,p}. (1.2.5)

HEE p = p(I'n,t), ATUEE (1.24) AEIRZRERR QGZIHITRERIE o
HARAL . XL FRIC A Dp/Dt, T Liouville J7 7T AF AL

%

Dt
TR, BREEAR AE B TR BN p R E AR, B IE DL, R R —
M ERE AR — BB shHMERE, T2 /MEBUEA R BUR RHE TR A5 4k
. X B & Liouville FREFTRRAEY . M= EUATFEAMHER.

BHIFEAE T RENYET, FABKRERE T RANHUS, MEKEAST

REWERS. X —DERSHH XN B FZHORE, BNIRAE S E ] E
BT E. BT RFL LEENERERELTH RS, ®
IGibbs B AR SAETA T2 W el fi T L& — SRR S, X2 EBg
EHFRE CEUY, XEPESS %N EARRER. EETRIETESE, 1
HiX—MRE R

=0. (1.2.6)
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TG e RGORS M EHE, B Liouville 7REpeE. (1.2.4) R
MIFHIE TR 2

_ dp, _ dgy _
dt——a'g'—@a T‘1727’3N (127)
Oqr Opy

BRI RZ ST RA (1.2.1). B Liouville 25 R4 W BWIE S 7R %
iy, (2l 5 R L7070 i ¥p, Liouville 7R B —FHUE A (H— 1R
BRI AR Y fE R ORI

5[ Liouville H¥ L:

Lp =i{H, p}, (1.2.8)
HR 4. Liouville 72X 7T LB AR
% = —iLp. : (1.2.9)
ILAE 4 B IE XA
p(I'n,t) = e~ p(I'n,0). (1.2.10)

AT — B HF T8 TRARER)A (R R 2. W 8
FroE—Brmtia], DRI iy 25 SR 9B L Rt ] P

(Ao = % /_ ; A A(Iw (t + 1)), (1.2.11)

HoA T R RS2t 7). REGEHROR SRR BAY, Bl S ko TR s i
BEIE ), S FZ a5 S R AR, B RGOS R AR, HE, REH
FME (BRI ER. RERE. RNEESS) BB EENRiEA L
BORS WA TR EHRAFL. (1.2.11) AP BTRU B HIRE T 7ESOW R X EAR K,
TIFEZ SRR L ARG E . RE T WAR/NE T 5, (A®))m LBR LRES
T Fok. m (1.2.11) KPR TP 2 )5, BT REHMABIZIAAL BT 5 4
BER PR, EURE T RSB L BT R a4y 7 B E 6] 6 3835

R, (1.2.11) AFFARELERRGR A TS P B B 2 55X — i, B R A1
T HRRS Iy PUE. Gibbs XURE: —RIURE TP (A®W))wm BES
FRGTH (A®):

(A1) = / Al p( T, ) A(Ty) = (A(t) - (12.12)
BB MR (1.2.10) fRN (1.2.12) =8, LIRS

(A(t)) = / Ay [e~tp(Iy, 0)JA(Ty),
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MAET L 8 X (1.2.8) #Ta T2 G, EXTMER

(At)) = / dI'np(I'n,0)A(T'n, t), (1.2.12")
H
A(I'n,t) =P A(I'y). (1.2.13)
B, A(I'n,t) HREKTERE
% =iLA = {A, H}, (1.2.14)

B Y Liouville R Z — 15

Gibbs XTI A F % T REGFHMREI AR By, B, X—BE5]
ETHEZWHE. FAHABITRX RN AR, TR SR X —BE. X
HHRER, 3T PES, WERNNRENFRER FEHAE, B T W EEK;
LR, p WARER . X, (1.2.12) PTG

1 T
/ dryp(Tw)A(Ty) = Jim 1 /O dtA(Tw (1), (1.2.15)

XA FHA LR Y, SR EHERE A W RE ZZHRRGTY, t
HRAR SRR HHNYER A QFE Bt (1.2.15) AR ETESS T
T PRERSMEMBIE. HEFR, Gibbs X TR T HE TR FHHRILE
G NN EEARE. 2WHEIT IR, FRIFRUETESERIETES, #
BRI EMZ .

UL ESRARLS. WRE-BTFHERSR, WL HIENA B
B
B BT ¥ R Hamilton HFH H, FFTAMBRE 4(t) ¥ ESchrs-
dinger 5%%

ihgap(t) = Hp(e),
KH A= h/2m, h = 6.62620 x 10~ Zerg-s BPlanck FH¥O. BAEEEH 4 15Xk
WIRSE (AR Hamilton 3T, (BIFR—5E 4T Rer0 BOUAS) BraUey—
MRG. WEMSE E NRELTFHORE »®(t). Schrodinger 77720 5 i

ih%qp(k) ) =Hy® @), k=1,2,---, 4. (1.2.16)

B — AL R 1 54 TEAE I — B M {0 i n = 1,2, -+, 00}, AJBAEIT—
T e R %L »®) (t) BIF K

$® @) =Y o) (t)en, (1.2.17)

@lerg = 10~7J, FH.



