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§1. RBUO&IC
BHBITORKODYDVWLEHLBRI A DI, KEOEBLIK
WM<ERIDKODWTOHARSLETHS., LIAH, HETHZhiZHDOW
TR UER—ABIEELRVWEDS KRS, k&2, DhoBAK
BhEYVM<BEHLLT,

Feeo = (P-grad) E,
Hetm = — L E*grad € + $9rad{€°p(57) ]

REMEWLHATWS, F REE, F BEBLESE, & BHEER, o

REE, T WBMHABETHZ. Fe & Kelvin hr ki¥h, HZE

HOE—BLBBEOMKEMNWAEABL 2 BB A2 OBBI X T
Kelvin QORBLEDLDOTHS. Fk, Fran & Helpholtz Hk XIE
h, TRVE—MEBEILE > T Korteveg & Helmholtz A EWEHDTH
5.

E3 BERBIENRL RNV - OREBUIARVISKRTH 2"
WS EAFHKESVWIEBRAZLEENTLAIZLERAITVWES, 20
I120BAML LT, EROFEEBRLBERLIORKOEH BRI S0
DEBFRREEXBZLATEE. ZhiX-oTLEBOBEHEHIKET S
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BRWEOkET 2. LI, FEREOHME I L TIE Bernoulli OEHEHD
ERICHYT2ELVWARNIE S L S,

AXTR, REHDZAOEHEEEL LT, BERIL-BHEIF L E
T 3.

§2. EBHSOELXE

HEMOEBBBOERLUAR D>EDIO>KTLHHL S,

I. BRBIER IR LBHMOEIZMTHSE. EBEHBESUHARRR
DWT, EHB LR NX-ORELNIRYIED. HBREO>EOHESR

.

ITI. (OB MENHEE)

(1) HZERTRABRELEABZZLABVTWE. EOBHMH
BERODBEIDEHL, ADERMIKBWVWIEHLE. BMEHEIEELRVL,
PEOHEY BN BDT LD, BREE D , REKEE 2 , &
i Q@ , BREEE p 2EHRT S

Hsp-d$ = @& = [l pdv, (2.1)
I B-45 = ¢. (2.2)

(i1) EBEHRHEET . Zhi:BBRKRDIEHK, BRAEBE

(R2bpW) J 2%HETS:

& — [ 7 45. (2.3)

(1i1) BEH. D220 BEEBIFEETZ22HE, thorHERE
bE--BREBIVEELRS.

III. (Ao HZHHE)
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D, B KHABLT B F , B8 H %

E =-+4+0Dp, H= -, B | (2.4)
TREHETSZ. £, , Mo BRENThAZOBEBE HIU BHE T
H5.

(i) BEBCREM-xIVXY- XU BHEHE HABTI1dhi.
EFh S BAKk#ED =Y

U=L(E-D+ HB, (2.5)

g = pXB (2.6)
TH5.
(ii) BHBOHOABROEEY#Y > TERIXINY -SIUVERED

BO'Rh AH3. ZhHRBUEEK, BURBMEHEY, ThEh
S = ExXH, (2.7)
Tn, —_ .EDn+HBIL "—Un

(2.8)

THhsd.
Tn = T8 = Tyne, (2.9)
T = E;Dx + H:Bx —UJix (2.10)

LEITS. S 1% Poynting X% kU, Tix X Maxwell Joi Tdh

5.

(iii1) EZW (p=0,7=0) TREBZANV¥-LEREDHELH
WU,

AREDEAKANKI-> THEHEZPOERBIZR2KREAREZHh 3,

§3. BHSOEBHIEX
§2THRAREEFERMASODEFOHBMBRANNER L LTHINS.
divd = p, 4ivB = 0, (3.1)
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rot E +—g—B = 0, rotH—-a—?=Jf, (3.2)
: %f v divT =0, (3.3)
F = p£ + TX B, (3.4)

(3.1), (3.2) ¥ Mazwell O FEK, (3.3) REHREOHFBRTH 3.
JoORBAAE, BURE EYVOEREDHROMELRDLT. EBHE
REOEAMEY, F 3 @ EHBcERXHhZ,. -HFYy, S
X EBRD 2FRDLDIoOTHBZ. EHFKIK W O ORBEAKE, BNBMEHE
DOBRIANVY-—OHBEERDT. BHIEE v TEBITZIEHW

J = pvV +J (3.6)
EEFIE, pV 3 ‘BEER EE, J X ‘GEBE EE ThH5.
ZDL
dr = W — f-v
= g (E +vxB) (3.7)

HERIALY-OWE W 055, BRNII VY -LERLEDD
(fv) 82LV0VWERY, T2DbLBOREE2BE%RTE. wWbw3
Joule & TH5. Ohm QA ¢
J=oc(E +VvxB) (3.8)
AR YMDEDHV, (3.7) &
ar = 4° (3.9)

5. ¢ 3 BREHEE TH5.
B, (3.2) 2BAWTRHLER

5(5)
228 = _J E-dr,  $( = [ B-45, (3.10)

,9;@(5) + [T dS = [ Hrar, ¥(S)=[D-4S (3.11)
Lid. H(8) , V() REALHhMEME S %-56m< BME B
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U BE (2RI, Hihs C X S oBTHB. (3.10) &
Faraday @ #wHl, (3.11) X Ampere OEHKHEHN (O—1) TH 3.

§4. MEHOBEHS
METOBREE, MANCE, VELERT 28BORT - DT XD
LOLLTHEDTHETSS. LAL, RABIOENEREKILE-T, =
h3EHNRBOIRERETRREIEIZILATXZESS, FDED
it BROHZ FHERL AL ALRETHS. &HODITHIC BN
7 I 1

def - it
EdiE->TWwWaHh, X2 VE F IKHUTE, HILL 2HED FEIHE

CF>. » (F>, %%AT2. Tabd HOFH BL¥ RO
L ThHd. (Fr, &

(F5 22 (R G + RN G + (R k (4.2)
TREEANE. EEL
def .
Fou = Loasl £ra8, A5 =nas (D
X F @O n FROHMTY ThiH. Fk <F), &
(Foy 22 (R i + <Fp, 5 + < Fudpk (4.9
TEHEIND. EEL
d . 1 i1 —
{Fepy 2L Al’sl"_go A; foPdf‘, OF =4r = ess (4:5)
B F 0 e FHAORTEY Ths. ZOX>LEHRTHL
<Fn>i: <F>i.n, <Fe>,,: <F>//‘(€7 (4.6)
Hys F-as = <F>-0S + 0(45), » (4.7)
/c FXdyr = <F>, xOr +o0(Ag), (4.8)

P 4.9
fo F-df = (F>-8r 4+ 0(0s) -9

-5-
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MERY M D,
E/EMSEZLT, BHRODHD FHE L LT

P = <Py, (4.10)
D=<p>, B=x<sy, J=<I5, (4.11)
EA = < E>y, ﬂ% = <ﬂ'[>” ' (4.12)

YRAET 5. ZOEISICEET AL, (4.8) 1ic&y, (2.1) ~ (2.3)
MHEEBIC

Jb-as = a = JlI}av, (4.13)
ffs B- ¢S = 0, (4.14)
= — [feJ- 4S8 (4.15)

A{oHh 3. it, (4.9) &, (3.10) , (3.11) »5H

25()=—Jo E-ar, B(S) = [, B-as,
(4.16)
20 + [[FdS = [foar, V()= [fD-ds
(4.17)
MEBRS., ChLREZFOBRBRATILOLBAMKI-ELE
LT, BiK P , B ,...0RVK¥HE D, B,... sAVELOK

~

BRoTWwd., ULEN-T, ChosMuaBTRbT L, ¥fE 0, B
F oo . kHULT 3.1) ~ (3.3) QEGBARY IO LADIB
bbb, Hazvell OHBR HIU¥ BHEEOHFBR FHEPOE
BB A LULTLEUBTHYLDODDTH S,
HEPOERBUBTASAIBHIANVY L EREHERSLEZHhB D
KhiH>0wTdH, BROHZEHHEERDRITHLE RS2, FHRIEO

EDEDOI Rbahi.




a=-§(@@4—@@L (4.18)
9 = DxB, ' (4.19)
§= ExAH, - | (4.20)
fo= EbD+ HB.— Un, (4.21)
T = EDo+ HBe — . (4.22)

ThHbBBANCEZOREXHIVWLELTHS.

HEZHOBRBHLTE 2 =¢F , B=pu,H OBEHEIRY L
D, PHEPTRESITHAIN? PEHIVPOEHBIL, WEEHANRT IR
FAFRIZEMBLERGDEEDOTHE. EOEDW, KT &
F% ‘BRA2EE LU BR2EER TRRIEI ZLAITEE
3. VE, BEMKIASKERMCIMARER oV i N o
RF - FFFAEETHATVEELT, thbHD 2EBE-XAV L 4,
m., O‘BEER

def . ! N (4.23)
<P fﬂh AV ézﬁi’
def s (4.24)
Cosmo = e L P,
YEZ25. =
P = <p>, M = <> (4.25)

YEhEhYED BRHME BIUY BRASE w5, ZOXSKE
#I DL

~

D =¢E +P, B=uyH+M (4.26)

DBEFGARYMDZ L AEHZIHhS.
BEEOCEEIDT VB AWVWEDY, P , M BFEFhFhES, BB
HHPILTET B2ESLILEALND

I

P =%ee E, M = Yuu, H. (4.27)
Yo B BEBEE, 1. B BE rXiEhs. T (4.20) &

123
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~ ~

D = ¢k, B=puH (4.28)
DI ERDLIZHRSB., EEL

E = & (1+ X, = py(LtXn) (4.29)
THB. £, 4 BREINTIAHEDO BEE, SHE TH5.
BEDES KHEHOBRBIEALHOBHBLE- 2 <ALHIEDS
hEDT, 4% THIE ERRLIRE © EAMTE. EEEIETA
23, £ r D, H:B ridd-or< ‘Ruz HHART, (4.26) 0
B TRENATVWEZLTHE. (HKERTHE D=¢F , B=pHT
Bans, E p, H & p AL HEETHILHAREO
BWADZETDEDIIKEXS. )

§5. PEICHLKERD
BHghfs S THITHhAEAESH V KODWIEHEREOENE2EXSE. V
OHRILEPEIETHhTHWTHBEIWN., 0

f://sy;ds,_a%///vgdv (5.1)
PEX5. EUOB1IHEIE S 2 E@-o-THATIEREDR, E2HO
9/t <+ WRHEE V KEIhI2EREHEOMMERDT. ULEH-

Vad

T F B’ V WTHABMIEYICHRBT 2BREBREXBDLTVS.,
EHEBREOEAMIEINE, ThR LKA BOBOEHRICERT ZITT

5. V ORBLBESBNE, R F FTOEBEEBZ L ic

A

3. DFY, BRI ‘BRSNS F HH<DOTHS.

(5.1) 1
F= M, £ av, (5.2)
Flem _ 9Tu _ 29 (5.3)

2L, ot
DHILEFEERDZINS. (4.21) ¥ Maxwell O HFEX (3.1), (3.2)
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PE-TitET S L
Fm _ (pE + I<B)
= D, o:E, + /Bg o, He — 3,7 ™

— Ex:Dy — HeDiBy + 9; [/ €™

= PAE + MedH, — g, giee (5.9)
HESRB. EEL
U = L(ED+ B, (5.5)
U =5 (PE +M-H). (5.6)

U 3 BRIINVE-FE, U X HBIXVEX-BETH

(5.4) WOEOBNAERSEYVLH<BRN, Tbb BRHIBEOD
—BARXNTH 5. (GEREODEBBIWALTOIHRYIZDZLIKER!)
HEEdhTl P= 0, M= o Thordhbd, (5.4 & f“w;
pE + JxB &%5.

§6. PDEILEBLKEBHOOE-RXAVH
AEHMBICOVWTHLLAKOLYVBRWATZE, FThbbd, @KV
TOEMAEHE O HBHIT

/ﬂ/dzf/\grxhd,S—%/ﬂX/fxde (6.1)
ThHExHh, ZhiX

No= Jlf, N av, (6.2)

N — F‘Xf(em-—F (pr + MxH) (63)

AN -3 E-F (- N Y OBRNEEIEYVICEHL BERIOT
—AVK (BEODEDLYD) THD. BEET~Axx, P r [ ,
M r H AEFTHRVEDVI, HEOEESC HED 2EHD
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EF-AV kK PxE + MxH A< L ThH3.

§7. BRIXNVY-OMRK
HE V KAEThI2BRXV¥-0HHER
W= lfyseas — 2 [ yew gy (7.1)

TH5Ex2H6h3. ZTIZIT S = F x/ & Poynting K MJUTH 3.
(7.1) &

ﬁ// — ff[,,W(em)dV> (7.2)
W — J-E
= E-D+H-B-U“"
= —E-D—HB 4 ™
= E-P + H-m —UPP (7.3)
OcRbIHhZ., EFEFL 2ot=" 33, HZHTR P =
M=UPI_p THahd, W_ J.F HFRUZO.

§8. #HBEVUOEHLTEX
ERPEROESHFEAXIEHEREFOLEUMEBIANKRALELDOTHS.

B © THIhEGE®K V Ke&shsd 2EHE OHENZTL:
E£2 3L

Z [l (poitgoav =—[f puivads
+ [ buncdS + [fs TinadS + [ff, pKi v (8.1)
PELIhB., T, p BHHKko BE, v WX EE, pie &
(BmHy) b, K W& 4Ah (BEgEEHEY) THE. (8.1) 28
aETRDLIT L

Dy _ ; m
Pt = M (8.2

- 10 -
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LB, IHAHBHBOEBODLTOERVAROERFRRTHS.
zzT F° REmHT 5.4) THEXLHhB.

59. MUMEOMRBEABR
AEHEOVWTLLARO L YEWET B L

2] (oL +rxg)av |
=—Jfleptvnas + s rx(p+T)ds

+fficadS + [, (rxK + G)pdV (9.1)
AEohs. L BYhoBNEEREOLD (FEDXHYVOD) ARHET,
L = #xV + s (9.2)

DEIRXERDLEINSE., s BHEROZWI I AEN IO IZHED
B, Tobb AHARHE (LHERHEY) THE. co RASA
EBEO GG ARAERDT I RV, TaDE HEEHAZ R
THoT, BAXZ N p, AR |

€Cn = C-m = ciyns (9.3)
DEIK EHEBATFVIN cyu EfE-TRDERZ. G BHEOD
£y (BNEEDEVD) BRHIODE-—AVE Thb.

(9.1) 2o THRDL, EHFBEXE2ZRIT LI

D i '
P—D—%I%—Ejk/@jkﬁ-ﬁ(ﬁr + PxE +MxH (9.4)
NESh3.
ABIT A XL, Maxvell BH T BATULULLBHHEF YN TRAEVWT
¢t THhd3. EFhk P E s MUY H BT LBRYMEERW

EDTHE. TORE, BEOBHFY I pp  H—RICHHHTI
wvw, W

P = Pl + pl®, (8.5)

- 11 -
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P = 5 (PP, Pu®= L by pod) (9.6)
DEIRHEBY p 0 LEMEEY pY KHBITBL, (8.2),
(9.4) REHLEh

ﬁ'%_u; =pK + %%{5)— = rot p@ + Fem,
(9.7)
P—%‘f_:f’@ + p@ + Bk +Z"><£+M><H o)
r#d. EEL
p 4 = — Ek pre @ (9.9)
bbb PP = _2(p @ pl® p@)
Th3.
HNEAEBRBROEELRVWEDWY (§=0) , A2d G =0
Cx=0 THB. LEH>T (9.8) B

P = —(PXE +Mx H) (9.10)

2533, Tabb, REHWLRETE, ERSEMTEL 2EHEE

HEHEWY LLYEBLOTHS.

EBOEROIRINE-FER
KEThZ 2T RIVX-DRER

§10.
Hg V

M4 (v v 100 1+ pU U™} ay

=l {Fw*+ 1094V} pudS + [, p-v 45

+ s et as + JI pK-v av + [l p6-2 av
— /. S. dS + 58

EEL, ABAEHE s

(10.1)

DEIKKRDLEINS. X

- 12 -
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$ =10 (10.2)
DE>HEE 0 THEY 2 fike-—2v b T ORKRMYHFI
k20 EETS. (£10° BABEBCE2EHTRINV¥-TH3. )
U UHRONBTANF - (BUEESEY) , £ JD RAHH
SMAZh2BETHS. (10.1) 2WHBTRAT B L

p DV _

R R R LA
+ /P(“’ (./”é““’ )+P,~k €ir + C;kaQi
.o 40 (10.3)
b, T IT
@ _ roty, (10.4)
— L (v g 3
e = 4 uﬁ"4) (10.5)

Ay 1% Joule & T (3.7) CHEXZHI S, w3 mE, ¢,
X ZERFEET VIV Thb.

(10.3) X EHEHKO TZINV¥-—HBR THE. hifilLT,
DEORNFHEBEEERT Z L HTES.

§11. JFEHHEAEKOES
FEZE BLREBILEWTHEADPEFTVINTHD IO REBRDIEK L
LTE®ESZIN S

P = — pdi. (11.1)
EEBRBICBEWTD (11.1) ARYIEOED ks EHBHRE THS.
BT, EMEREIcOVWTEX XD,
zoEdN pY=0 ThB. Fk
‘g‘f”c‘i = =0 b =
THohb, EHHFEKX (8.2) X

—hp = — grad p

- 13 -
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p.%tz = pK — grad p + F©™ (11.2)
ri3. —R, 3D50EBFBRATERS FOORBMEATVBEEG
ThsH., EEL, EH P KEESORBIRDhBIWHEEND 5.
ThERADBDIKIRUE-FBER (10.3) FAEELO. |

RETEROIEFUTH S LIEET 5 ¢

PIlE, M [ . (11.3)
ADDd G =0 , Ccp =0 rEIZBHhBH,H, (9.8) »bH

Ds _

Dt 0. (11.4)
IThbdb, " ABAEHERBIREZLSG. 7 T, EEOHERX

D .

—1;% + pdivy = 0 (11.5)
M5

. D
® = divy = ——7’7—71:& (11.6)

PESHhBE., 3T
Pix e = — b Sk = —p e
=-)p86 = 7’3% (11.7)
ThHaH5H, (10.3) &
AU = vi{aU®_(D-dE + B-aH)}-pdv 4+ v 3@’ (11.8)
rE&FB. EEL
U‘:~¢-, 0Q' = (Qr +46Q)dt (11.9)
<. U BWRNHEEHEYOKR, bbb HER TH3.
¥t JQ BYEOBUGEIEVIEAZhZRETHS. HEMHB
B T
v = T
MR YLD, 7 R KHEE, S W zvhov- (BUEED
=Y) Thb. Lid-T (11.8) ik

as (11.10)

- 14 -
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AU = v {dU™_( D.AE + B-dt)} —p dv + Td< G110
DRI ETE. Zhix “DEHOBHEREHY (v;S, F, H) Tk
RENB” ZLERLTVS. |

zzT
U*(v, S, E, H) def (/OED-AE+£HQB.¢/@M (11.12)
FEETSE. EEL (v dys B OV ,S5 2 —BiIE-TO
BorEKkds. (1111 & -

U = yf{al®™ — qU* +QU iu+3——45}

—pdv + TdS (11.13)

3. 2bHK
U (v, S0 &, 1) 2 pem _ s (11.14)
= U + vl (11.15)

riL, (11.13) ik

AV = (U +v 9U —/O)dv+<zf +7’/aﬁ$ (11.16)
%, Thixz U #H ( 2/,,5 ) LH(DBE&‘C&Z;\_&&%LTL\Z;.
¥ubs, U, & E ,H wKkELRW., E =0, H = 0
(LEH-T U =U=0) oidTd (11.16) AR YZOIH B

aUs = =4 (v, S)av + T,(v;5) 4. (11.17)
U
p(v, )= p(v,5,0,0), T,(S) =TS, 0,0
B FE = 0, H = 0 KHITZ2EHSIVEETHS. (11.16)
& (11.17) 2T hiE
70—P(z;5)+z;30*_(;,, - (11.18)
;o E(VS) AU* (11.19)

2S

- 15 -
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AEohs. :m:,tﬁzbb , BE 7T WKXT2BEE £ , H
DEBEAKNKRTARTS 3.

(11.15), (11.18), (11.19) Rk A Bz boE—%{ (S =const)
25V ENRARTSHS. ZEB (T=const) K3 L TEM
MEBLLT (v, T ) %kY, REZERLLT HHTIVX-—

F = U-TS (11.20)
PrhiFxw., LrAHKOLYEWT
% clef E K
FPet ([pdE + ] B-dH), , (11.21)
/C-’ Py U(e’") _ F* (11.22)
L BT
F = Fo(U}T)+2f/E/, (11.23)
x
P = Po(vU,T) +?f—‘gf?j— __F',7 (11.24)
- X
S= 50N+l (11.25)

Arebobhsd., Lk, T3V~ H , Gibbs OHHZRNVE- &

53
H =U«+ pv, G = F + pv (11.26)
TE#FEZIHSB. Zhdix (11.15), (11.18) 5 (11.23), (11.24) kK XV
_ ~ . 9U” , (11.27)
H = Ho(p,sS) + v el
G = Go(po, T) + e OFF (11.28)
v

LEFEERDANB. EEU H,(p,,S) Go(p,T) BRERBOBEEL 2 VX
HBWD H BEUY G ThoT, WERKHODVWTEHEOBEEEELO.

§12. HECW<ERH —-—- LZROEBLOHE
BERHIOAR (5.4) KIhid, EHBXUBRIHBL O, WEHRTD
HZBHTh f= pE+IxB ThB. (ZOB2E: u,IxH v

- 16 -



THIORRYITHB )
BT, BRHPERDRVWED W ( pP=0,I=0 ) REEXEKD.
(i) E, ¥ = const 0)%3525‘\,\ |

D=cE,B=pH T &, = const L33k,

FE = Do Ee + B o H — 2, UC™

= EE, UE, +reHediHy — 2 (EE L uh?) /2

= 0. | (12.1)
IThbb, “£L£, 0 AM—EOPEICIERRHDEIGIOALW., ” ZOFBEIRX
EOLHOTEHETHZ. BEEFTOEEDERDOODVIWLEBHLERT S
RIS, BERONBTRADID (BB E2EERLL2W) EHFBEXEL 20
FHOILATEEINETHS. “BHREOKEIEARZHEEBELTOH
Hbhs.”

(i1) EENKRERFEOHE

DINE, BIH Fhbb

D =¢E, B=pH (12.2)
PERYELL, &, 0 B p,7 OHOHEBLULTELETZIESY, P
B BHENIKEE THhaiwnd.

ZTOEHw,

FE7 = D% Ee + BidH— o, UE™

= EE2E + ot — 2l 5 (s F*4 KD}

133

=—Llgrade — Hgrad p. (12.3)
2T, ITDBHRAEDOAEXR3L, BEHIIKHLT
Freg = (P-grad) E + (M-grad) H, (12.4)
FuoeEyudsfanslengn)

— g edp g grac{nip(a g

-17 -
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D2ODRRDELDOMFEXIDhTWEZLABE W, ((Fret F  Kelvin
_H, Fhum & Helmholtz & &iEhHh3.) ZhbiE¥sH6Hb
hbho—gAR (12.3) LE—HKULAvw, ZhTRE, ThH32035
PRABELWOESSI »?

£, HogoEdwi FRohic 0 THB. LI
B, EDEHVWTDH Fret BF—RIK 0 TRAEWHID, “ Kelvin HiXH
MICBRYVTHB” LWXBESS.
Fuem DRRIZ FE™ 0RRLBRVWEEFATVWEOT, —&,
FUBEBETHIEIOIILAEXSE., BRELTEIN?
TDEHWw, (11.12) , (11.21) K &Y

2 (ewm)
U¥= F* = L(sE*+ uHD= U™, (12.6)
SU =F =0. (12.7)
_ E* (p£) 2
P=t(pS) —5r (55 -4r (35, (12.8)
— y_ _E® € H* 12.9
P —poCP;T)“—fF<glo)T— 2 p(;;’)r ( )

Lib.

2T, EHHFEKX (11.2) TEHIFELBR AL E2ILHDBZLEI s D
FEXLES.

~ grad p 4 flem
= —9r2d P,(p,T) + Fhetm (12.10)

Thd. Thbd, BREALLT Frde 2HVBESVICIR, EHLL
T Po(p,T) EAWBAREZLHbNB. LA T) RREOEE
p > BE T (fEElLELEL, BRBOFELLRVWEDWIKHEDL
DREEHDMET, BARNEN LBIIREHLOTHE. ZhicH
LT p REEHCKKOEBEXETAL0T, ‘WHNEN L L&

- 18 -
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ZEATEBREADS. LOEDIKHERT LI Helmholtz HDEYHIITR
Moo ha., UL, EBHAEXOL YHWVW, LLIKEREHDERIC
BPWTHERESETIDIIBHEOENTH 205, Helnholtz H O F M fE 1

B AERWERD.

§13. FTHEBEEWHIEEAD
BEOBRMOMEEATERNICE/ART 2H, $2bd XAELEEHE T,

FAAOES> BB LBBIAEBNIKET S, UEHsT, Maxvell i

HOARERNIELRTZ. ZTOHR, TEREBLKRIERHHFHL. Zh

LIRBENIKOD>EDLISIKRDIN S,

FTHEB *AOMAMASEOMICHEY L E2LE & WKHZ3 ¥ %
{Q} THRDLIZLIKFTHE

{D.} = &, {Bu}y = 0, (13.1)
{Es3e = 0, {Hl: = T x n, (13.2)
{Exm}i: =0, {Hx ) = J; . (13.3)

EEL, o REHOEHEE, J- REAOEHE, m EFEHE
DEBRXI NNV, Fx = , BRERENERB>E X VERB Y &
£bT. Fi, FESEEICH < Maxvell [GHXI FIVOEBB L HBICX
BbOEZhEHR T.° , . THRbEE
(1.9} — 6<E>

= L ({E}.<D> —<(E){D})m

= L (E+-D. — E--D)n

= 4+ (E,P. — E--F)nm, (13.4)
(T""} — & = <B>

— L ((H}-<B> —<{H>{B)n
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=4 (H-B. — H-B)m

=4 (M- M- — H.-M)m (13.5)
AERYMD. EEL

{a) = @+ - a-, <@>=-<L(a.+4.) (13.6)

BFAEBEETOR A 0O ‘LW U EHy 2BKTS. {(Z.): &
FAEBREILB<BEIEERXS. “o<dE> ,» J: X<BY ODHERXBRIKE,
BRERIZI DWKAERBEICEECHLS” 2 XEFFELTELY. HLLY
ho £, o F—ETHIE, DHEABOZAKHLERSBIT 0 T
HEN5, BHBEMTZ2LE, HRKRZORERERFIAMOBHK D H'Y
RETROTH 3.

§14. Bernoulli O®EO—K1L
WE, REAPILEHLEBERLDEELRVWDOLT B, ZoiEbvicil,
(5.4) ¥, (11.12) & (11.21) K &Y,

F = DAE 4+ B H, — o0

=“(%M-+%%&U+9U28> (14.1)
= —(aF + 25 Qv + aF 5%T) (14.2)

b, éfﬁmﬁﬁi(nz)ﬁ
:D't =K - -——-gm.d p + —f(“’) (14.3)

Thsd. THhE2BEEKNICEYES DI, RUAHIZTENHKEZBETEHNneE
Zx v hot-HKBIBEDVKDITITELED.
(i) ERoOoFEH (T =const)

(14.2) %24E5. (14.3) &

Dy

ot =K —v(ap+af + 2L 5)

_—:K - 2;{G-o<lba’7‘)+v.2. QF}

-9 -



=K —grad G(v, T, E, H) (14.4)
DEIKERTESD. ZZT O X (11.28) THEZHHhE GibbsDH
MIXVE—Th5. | |

(ii) Z2xz v bob-0Eh (S = const)
(14.1) 2> L AKOHEET 2L
| 2Y = K —grad H(nS, E, H) (14.5)

Dt
AEHLhB.

(14.4) , (14.5) 2B WK UTA 220K ZLEABOBVWET B L,
Bernoulli OFEHO—RELIBOLIhSE. ThDENAPBREHADED W

K = - grad £) (14.6)
& BWT, Bernoulli BI¥ %

det 5
B = tq¢*+ 0+ {G(ZJ}T,E, H) (T=const)

H(v; S, E, H) (S =const) (14.7)

TEHT DL, EHRRIHL T
Vx e = grad 3, (14.8)
BELORNIKH LTI, V=gradd L LT
_g_g; + B = f(4) (14.9)
rRHN 3B, (14.8) & Bernoulli OEHD—BILEE X, (14.9) B
EOhABERXRO—it: 525,
(iii) B H W
(a) HEHVFk (o =const)

Po = p(F+pv) = p(F +vF +up)
=-',D+F,+,0Fa '-‘UZTO/—-
Fo WEHIRV¥-THEMH

dFy = —pdv —SdT = 0,

-9 -

137



138

d’U—: O, dT: 0,
Fo = const.

7 BH \/OFo P/t

PB = L3P +pQ 4 p 2 F(pT, E H). (14.10)
AR, S= const IKHLT
B =L+ p0tp +U (5,5 E H) (14.10
PELHHh 3.
(b) BHAICERTY O RKE
D= ¢E, B=pH (14.12)

PRYLL, £, B p, T OBHBLLTZELLEZIEDVWTHS.
ZDEHV (11.12), (11.21) »5
U¥=F* = U™ = £(£E*4 puH?), (14.13)
Uy = F =0 (14.14)
NMeohs.,
LENST, MELvwREDEH WIcE, (14.10), (14.1DK E-T,
Bernoulli D EBMI KN EHRBOEELBEWEDVWLE-ELBALUKR
3. HWOHEOEH VIR, (14.13) % (11.28), (11.29) 1K AL T

G, T, E.H) = G,(p,,T) — 52@5) (24 (14.15)

(ap77

H (v, S, E, H) = Hy(p,,S) — 5 )s ( (14.16)

NESHh 3. SThoE2(4.DIKR/ATHIEE VW,  Bernoulli OEED—
B BRI RISHEMIC O WTIR S [12] 2 R TwEESEW,

§15. FLo
 BEHAGOBBREORCNIELBBTIEDOEBL LT, KREDE

=99 -
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BHCMERD KT IHERRREE L. hEE< DI, ¥
HEORBTVWE HLWERRFEOAR LX20FEHTHELES.
ITREZROBRERULES, BLSIBEXRESMINEL,

2 £ X W
SH I BHEIAZ:E2EZEXS, THHEHZ) (Y4 v Rh)
1 (19854 ,3H), 2(5H), 3(7TH), 4(8AH), 5(11H), 6 (19864 ,1H)
7(28), 8(5H), 9(7TH), 1 0(8A), 11(10A), 1 2(12A), 13
(19874¢,3H), 1 4(6H), 1 5(9H), 1 6 (19884,1H).

- 923 -



