SR iF o FLF K K E R

Fe P47 30 30 4

EH
(3£) RPN ¥

I\



s M L % oK R R

% P 35 3 &
5%
(%) RENE F
AV B R S

oK 9t £

20104 « b3




B &R % B (CIP) 8 #

SHEEHEE. (258G BRHENEERE
LA E FRESHE. LR B, 2010

(Uit 572 R4 E A

ISBN 978 - 7 - 100 - 07166 - 6

LOE- ILOZ-OF - NILOZEEME,A
(1879~1955)—3 % IV. ON53

*@m$@%ﬁcmﬁ%&?@mm%mnm%

P AR ARG .
ﬂi%i—’l""]’,ﬁ:f’ﬁ%y}{?’cﬂ'ﬂifﬁi{i)ﬂ s

REERFREFLS
ZEHIEXE
(AZ%)

(%) BHEFHE F
WRE EERFE BPL
EEE KEZ HF

wOos BB WO
(st ERIEAE 36 5 MBECATS 100710)

CRE - )
b R REN S5 A PR BTAE 2 7
ISBN 978 - 7 - 100 - 07166 — 6

2010 4E 11 A% 1 iR FA< 850X 1168 1/32
2010 4F 11 Bb3es LWEIRI  EP3k 66% HEU( 3

SEM: 134.00 T



1005 £ (ZEGUAAE) , EUMRRHLRA LRI AE



1937 F W Z F ¥, P EHEFK
JE 558 4 4 (1902—1993) 4 35



GO 5vin L

ZFHTHAM 1901 43 1955 I KR T I THKB AL
IR 200 5, X— B XEEFT HFAREERN 7T H.

X—BEMOBER BB =FEOAE, TR 2B
mr.

(—) HAXEREES

1. HXHEIE—FE—FIS IR 1905 F 6 A WGE3IIAR
B %), XEBERSFEEFHREZFRENG R, LZBHFE
KBHTEESsH T AN EEE B T 25 [ 6 E 83T
XE—ET RIS ER A E R EE . B W, fE AT
WH— S MR T FRABAE MK R FEHI E R T REHI N
FAFFRET B,

2. ["XARRIE—1907 F, FZ FE B H R A 2 E LA
T & HE S HE BN B, HE R AR R R R R 510 R
BROM Y., 1912 788, b7 M. PN EET . HKES
WA ELAE N B TR, KT 19154 11 A 25 HAiEX
(BIH )R, B TR AENT| 13578, 5B T X AEx
WHIBELEM. 1916 4 KL AN ISR ER B2 X T T
few Bgs. = HERLUE  M7E A e 82 3) 8] 2§ B 78 _E RS



ii & [H i H

THE, XHENGERESHES E/R. Wi, BE 1918 5F,fib
RESEHREMEE. XTI HENTRERMBRRR, EF
REFZERCEER A,

3. FEE—EZHEIHABERS U IEEARA B E AR
S 27 A7 25 A [ B, A 1917 4F Y38 SCHOAH & T # # # T Bl %
SRR, HBTESX RS ¥ SO, o bk S 7 25 (] CRR AR 45 ) SCAH X iE T
W R AR, R FHESE LREARTAN. 64
15 A TR R R R 8 1k A, LAJS A R AR TR R K R R
FHER, M FATERZ AAFAE KIS B (R KB,
BFEEN T 1929 4F i K30 LI B & = i a0 AR AR BHESE

4. G—IH—1923 FLE ENATERZR T, ZHI
A E S — A, SR — AR aREE 5 A
MG — I, FUMBY RN TEm., MitACEY
HEREEE AR L, AR REIRDT R, 1929 4,
1945 4F F1 1954 4F R 78 — 86 3E B , (48 S B AE 7 ) Rk Y
R b BABAAYEE VKGR, MAEBRFED. “KEBLAT
XA THET ; EHFEE. BRARSHEN L.

(=) &Fit

B M 1900 4F , M. ¥ BAST4R & TR B 1913 4F N. BUR$R
B TR R, X R kA, B FRMERERATHEER £
WHEShAE A . AB7E 1905 4F 3 A B LR TRI ™ A AN R 1L I —

@ 19484F 11 25 B4 M. RHE K. WAXEE—H 614 1L,



BB ERmLHA iii

MREER L LR FHREY TR RS REE L. BE TR
BTFOET) B ERIE LE—RER THREERNREE R
TR LN RAR A LRI — L, ERF AR
B T B SUMXTiE — IF iRt o m RSB ST R B2 1913 SRR3R
AR, 1906 4, Z BRI H R B T RS REI WA AR T8
frzh b 2%, P T KB R AR 80 b 2R RHE B AR R K R R RE
1916 EMIR (R THEANETHR), EETRARE N ER
Bt B4 ENBURE R T E R U &, G #8007 % S
LB AR, XPREHNZHENEL, BATFRE
PDRBEKOBOCEAWEILEM. 1924 £, 4 L. BHFEMN
Wy 5 e B UL PO 4R s, A O A 2 BRI T AR, ] SO NL B
—REY THRE-ZFNGHETHITEL, XWMITARRTHET
W EHUESE , Wiksh T E. BB ¥R,

(=) FiE3iE

FHAHE R ZRK LR IR HEXT 0 TEshe Mg
FHEE . 1902 4 B CIRF 4 892 Zhig M3 4 258 R # ) M
1903 SF My (I A % HM BN ) MR IR Mz B TR MUT
W. HF i 1901 42 G+ B8, M LU S B S 6 B T8 A
LA B . KBRS B A - YA, R
FERIRME > TR LA/, IR LA ZEEREL LSRR
BAMEE: R F N2 FREETHFE? XTHAANE KR
1905 4F 4 A 5 A K F IR B3 b F12 3 B B 18 30, AU
Bt bR ek T 1827 AWM MBS, W ER S THEDT



iv ZHHEIE

FKANKF TE: . S4JE.] B M EL LR, IEKLT &
A BT . X — 350, AR B 8 R TR R E W,
BT E A E. DB A RS, —HEHE EORETFRY
BHMATESRE™.

B S 1 O B B 5 98 SO 2 O T O, FRATT7E 4 32 AN B Rt
MRS ET  BERESEME, DR THERNGRZAL,
DI R RATHIFE E.

BEEMEREYER A, B R EEA 1937 FEE AT
fy, XEEEEEBARINEX S CEPRDX KSR A,
EBHENEE.

XWHEM, AT 3EBI AU YBEEHNANFRIE
(191248 1 B); X F /7~ SCAEXTIE (1915 48 11 A 4 H) R H*M g
(191548 11 A 11 B);31 A% RA95 4 11 A 25 H),

W F A
1976 £ 1 A T K
2007 % 9 H BT



B 3

*FHFEMMAEE _ERNBHIR 19024 6 A)
PAFEERIRIE (1903 4E 1 F) veevereeenene
% F ot #9722 A AL — MR BRI (1905 4F 3 A)

TR NBIF IR B (1905 4F 4 ) vevvvevvemmeemsnnsnmnieninnins

KA TFEHRHERNBBRETRFRTH

WEh i B 3 5 (1905 BE G ) wevvereeerrereciiiininnn
Yk BB R BT A R E A KG? (19054 9 A) woeeeee

L FHPISFHEIL (1905 4F 12 F) corvvrveremeememmneeenne
wves 143

W A AR (1906 4F 3 A)  wee e

B B A5 0 A AT (1906 48 11 ) oovveesvoeees oo

W xR W X(E R AN B EA R LAE RN

FF (1907 48 2—3 F ) evereerernnrnnnmnnnnnnniennenin i
S FrE 0k U A S AR (1907 £B)  oveereereereee

FETHREIFHMFHMIFEL (191145 H)
V. B TR SCRIREIL o veeeeeveeveene e

LT R AR BB 1911 F 6 F) orvverrevererreeeion
ALY R RN RS ERIEII2AE 1 F) oo

60

80

» 92

127
131

151

s 163

164

- 229

231

wesss 2AA



vi P 3 3CE

I AXT S RIS IS B (1913 4F)

B MBS E BB AE  oorevsverreses oo s ses o s ons s s
ETFT UHFTE (1915 45 11 H 4 H) sevverererememerneeene
LT MR I R E) (1915 4F 11 A 11 H)  weeeeeeeeereeeees
B USSR K BT A B (191548 11 H 18 H) -~
Bl B AR915 4 11 [ 25 H) woverrrmremeemeesminmsssens

I AN S B B Al (1916 4F) -

;ég:ﬁgzjﬁl.Ji?}jﬂﬁ:\‘(lgle;)
RS SURRHE X TR BT ERE 2 (1917 4F) oo
LTI AR BB (1918 4F 3 ) wovvveverremmmmmsnmsesneens

Bl A1HTEY BRI B UKL F I M R £ B AR A
7 (1919 4) -

St S. N. B 6 09 308 B s A AR B TR D Y

FETE (1024 4E 6 ) wvevereeeveemsmminmimsess st
WS Nt . THAREREEFBRI e
BETHEASKNREFEIL(— Q24 F 9 H) oo
METHESKENEFEIE(C)A924F 12 H) oo

LT LGB (1929 4F)  wovevemremmemrsnmmnmniianies
#B| 1 (1936 )

FI N, BZEAZE coreresererrsssmnr sttt e e

Bl A HEMEERE(—) (1937 4 6 A)

FIL EBEMEA B ERBEE v

-+ 445
ioo 455

461
462
467
477

493

502

516



B b4 vii

Bl i REAEE AR ( =) (1939 £ 5 A)

B L BB A S orereerereeressmssessessenainssnsnsssssssesiness 567
Z AR T & A BB A BRI 5] B ma (1945 4F 4—6 A)

E]EG%%%%%% 581
FXHEHET | IS — RS (—) (1945 4E 6 H)  wereereeeeee 593
MXTEHET B —FHET (2D (1946 4 1 A)

I E. G, B M35 5 A 2 ervereessenssesressssessessessnisnsnns s seens 603
LB B (1948 AE 1 H ) vrevvrvrerenvenseiiiiin s 620
AESTFR GBI AT IS PE TR IS (1954 £E)  ovevervmvnnsesreceneieens 632



X F PO AP S 25
ERNEHIE”

REMNBHICHAESEKE LT FEBET LA KM, 7T
E.EHMAIE, XM EEANEELERE RSO S ¥E
B, B B A AR BEAUURI AT 22 T B AL R E B RS R
WEBEMRANEE 8, BREFAYH (Maxwel D HIZEH L2
(Boltzmann) WHEBELEETXMNEN. AXH B EER
X — Gk pE . R RBBEN TRAAOEHNAENEENE _E
BRI BN EBENIERSE R, B HBENRERR.

$1. MELKRNAEZER

BATRE - NMEER Y EE R T LA SRR
B XA R EPRS T LURVF B AR p1oeee s po FIAERL I B

dp, . dp.
dt’ ' dt

O XRBEFHBE="BAFEROMERLI,EF 190246 A, LatbRIZR
Sl B A T8, FF IR AR /R JB (Bern) B = & F B AR R B (W 1902 48 6 A 2 1909 4F 10
). BRERXFREMANZNGETEL, ZFEYEERE R . W. Gibbs, 1839—
PODE—FUMBFATEUNER HEEHELANHFANEEHHNOIE, X
BiFHEHE BN E¥2E ) (Annalen der Physik) 55 4 %% ,9 #,1902 4E,417—
433 W, —HFH :



2 % K 48 4

KEB(EHWHE. R ERFRBHEE V MIEE L XP T4
J 55— R R AL b B pR B, 5 — AR 0 2

dp’uv /
dr P

M ZREREL BN REE p MIEE RS, I 5A PRI 16
EXTERRNETYEL, BE—-FAOTHERE V., FH.E1]
Y R AR A () R BE R B S BE S , XA 1 8 oR
BORT LUBH 8 b A 2 B ], BT R G T A [R] B BNE R AR N
E_MAOABMNE R T, ENAELMRE., T EI#E A
FIERERN T, WREEXHAOEEM, TH V., N20HEH
[ EA K, R ARNMHBE T - EHTHE,
BATETT B EEMEE R —ZE ¢, g, X

MERWREZR, EMNTUATIERN n i
_aL

Ip.,
RE KB LA proesp, Mp'see p BIREL

qv

§2. XFNARB/ILFHEHEHED
EREARESERNATRRES

BEAXREZ (NN TLMARNER, EMNMEREESE LT

FBFRHEER N ERRE EM E +0E 28, BEARTHE
FEMERREN LR BT H S, AV, AT B & F
mEL AR A X MERE—MRTF R RIOTAAERFRRE 47
FREXLREMEES.



XFRTEMANFE RN B 3

HATEXRERBIE . B THRE E=L+V.+V,, BHEXLER
B0 B L A o o TF— A IS A R L R AEAE A B[R 4L T R R AR S
B p Fl g AR EC Al R T EL R T AL R R X — R AT
KE, RINWEEETFENEE. RITGERORESIfE E
bR E L 3F B FEARAT R OEBRBHE, RA X BN
B R BE B 4 PR L S RORAS A A A RERROL . SEPR B IR XY
FHRREGAER MR S, B @(p o rg) = HELTTEA
IR SR AL N o(E) =% BT R, B4, 8 il 2k R
L, BT UEH X TF NAMERTHE— TR, o BA—
AT A G O, TR A o ik e R A 1A 7 22 4k, p MGG i - B

D oG A R R B FE R E MR T B E Y
R, BT L A A A ENE, TR, B,

S T AR 415 2 40 3 0, LR ) 2 g (RS
SRR MR . B R LR o AR A
T A RSB T (0459 AR 25 56 R B LI B B R B,
o B T 3R MR I 2

[l g HFTR R TREAERE proo s pu s>+ HI— DTN
B A K B R AR A R R F B g, ECpr s+ 108

4F E# E +0E Z 0], B4 R A S AT LA TR R TRk
Rk
dN:Sb(pl 7"'7q7.) [dpl'"dQn’

B IN FRRAERE—EEE TR g KEROEHE, X



4 ZEHEFHEXE

MHBERTHHEESHRXIIFME.
BIMAEZEBRIE—-—TER/NMNIXE G, TR.ELELE
KEfiE :=0, RREZTER FXE G HIMIERNEE K.
AN=¢(P;,,Q,) JdP]---dQ",

XEREFHN SGRRPLRET (=0 Bf MG EE.

RERMNAFET DETR R, GRERE =0 /HAH
LEVRSER Py, Q IR ATE 1=t MBI, KR A HE
MREZR pryrvg. HFE F =0 EERETREHE GHRESE
BENER . = KBERERRSZEE THEN X ¢ &
A, HETI TR

dNZl,b(P] ;"',q,,) jdpl"'dq,,.
] 2 X TR X AE 4K & L X 4 (Liouville) & FRER B , X A~ & BB
BHWTFHIER:
J‘d‘P1 ...dQn: J dpl "'dQn-
M EBEEATTRA UGS .
‘/’(Pl 7"'5Qn):¢(P1 9"t ,q,,). @

Bl g RERMAER, 0 EFrR, ELAEABER ¢(p s
g.) =X (E). AR X F 2 EEHEER, o X (E) R 2 TR/

AREF ¢} (E)=%% , MEMNHRE FEE IR .
AN=A Jdpl--'a'qn,

O BN L EE%E (KEEE) (Gastheorie) & M, §32 M1 §37, —EHF



X FRTFHMANEE _EHNETIIR 5

XBEAFRR—AFp Mg BLRHE.

§3. XFH R SHRSH(ES)LE,
R SEEEHENLRAEERN
KREZENFLHER

RAOTHEEEEREZ (A FEE R, ENTHRERLTHAH

Z LR/ FREE M E +0E 21, Mg MXERTFEERR
XR—NBERBER po g WOREER SHAS—-TREAR
BBy ox HIER SHA¥NES. LRFARRREGE
BRSNS R XA, Bl — R R YRR T —
AR Z A BT 7 A O R4 BE B AR T R R R S RYE
B EMUZAKAT, WA REER S @R HRF EMLIE
k. TR, —HERIEHER/NAFATLIE:
E=H-+E.
BAERNTESHREER progoomr, o x FHBXFE— LR

WX g, B EATFERBEEME +OEZE. TR &BE—
HRER ERATERTFXE ¢ 2HHNEKRELE dN £

AN=A Jdp]---dx".

BRAEFR AT TR BB FR AT AT L B R i B 0 R B R ORI
A A RECY E=E W A {H. SE0R b aore R IR/ gk 2
TR R, RATEE A - " EHXA BRI KB A Rn—
MERE R EBERER RINBRBETUREE., T RINE



