ooooobpooooo
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E L S v OO o s oD YE Bh 5 2 =X

S3#H 3 ( Isao IMAI )

§1. RBUOSHIC
BEHBPITORKODYDVWPLEHLBZRI A DR, REOEBLIKK
WM<ERAKODVWTOHRBRHIMLETHZ., LIaH, HETHZhiiHown
TR UER—ABIEFELRVWEDO KR XS, L, HROBEAMK
BhEYVM<BEHLLT,

Feo = (Pegrad) E,
Frelm = — L g2 . 2 _(2&
He 2 ESgrad € + 5 grdd{ﬂE ﬁ(aﬁ)r}

REMHWLEHATWS.,. F BEE, F TELZSE, & GHEEE, o

REE, 7 WHABEETHS. Fe 3 Kelvin he &i¥h, HE

FOR—BRBEBOT I EMNEBL 2 EBR M I AL OEBICE> T
Kelvin ORBLEDDTHS. Tk, Fran & Helpholtz h & XIE
h, TRVX¥—-WEBILE > T Korteveg & Helmholtz AMVWELDTH
5.

EXY BERBIENERL A NVE-OREENIRVILDKRTH B”
WSS EXAFHKESVWIEBRAZLEENTHAILERATVWEN, 20
1D20BAALLT, RROBEBHLBERER b ORBOER BRI 2
DEBFBREEXBZLATESE. ZhRXX->TLELBOBHEHIKET S
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BRIOkET 2. <K, IEHEORE I L TIX Bernoulli OEED
LRICHUTZ2ELVWAXRNEL LS.

AXTHE, REHDZAOEHEERL LT, BERZL-BHRIF L E
HT 5.

§2. BEBSOEAKY

HEHOBHEBOELAKAR DEFDIIIKETLHLHLS.

1. ERBUER IR LEIBROELIEHMTHS. BHRBLEFUHKRR
D2WT, EHBL X NVX-OREFEZRUMIRYIED. HIREI->EOHER

HoO.

II. (hBROBTENHEE)

(i) HZEHTRABELEAZILH<BVTVE. EOBEHS
BEXIEIDEHL, AOEHIIHWIEHh 3., BMEIEELRV,
PEOHEY BN BDTEDI, BREE D , REEE B , &
i Q , BREE p 2EHT S :

[sp-d$ = @ = Jl, pdv, (2.1)
I, B-45 = 0. (2.2)

(i1) BEHRREETZ. Zhi:2EBHKRDIEDK, BEEE

("7 ww) J 2EHET

8 = [ 745" (2.3)

(1i1) K. H22>o0BRENEET Z24HE, EhbHr2rERE
LDEEBRELDEELES.

III. (Ao HhZEHHE)
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D, B WHBELT B F , B8 H %

E=-+%p H=- B (2.4)
TEETD. £, , p, RINTNALOEEE HIU BEE T
H5.

(1) BRIBCIEHzIIVY- LU BEHREHE »BFrohd.
ERLRBENBEEDEY

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

g = pPXB (2.6)
THhd.
(ii) BEBOHOAEOEALHY > TER A NVX - LIUEBHKED

BOo'EhvAHs. ZhHIBUEE, BMNEMDEY, ZHhEFh
S = EX H, (2.7)
Tn, —_ .EDn+HBw — Uﬂ

(2.8)

ThH 5.
Tn = T8 = Tyne, (2.9)
T = EiDw + HiBx —UJdik (2.10)

rEIT 5. S I Poynting X7 kU, Tix X Maxwell Jo i Tdb

5.

(iii) EZW (p=0,7=0) TREB ANV -LEREHELH
- AR A

AEDEAZNCI-> THEEZPOERBIZR2 TR EH S,

§3. BHEHSBOEBIEKX
S§2TRAREEFENILODEOHBHRAN BH L LTHEIN S,
divd = p, divB = 0O, (3.1)
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rot £ +48 =0, rotm—42 -y, (3.2)
| '—%f + divd =0, 3.3)
F = p£ + TXx B, (3.4)

(3.1), (3.2) & Maxvell O ABEKX, (3.3) REHEEOHFEXNTH 3.
JoORBUGAR, BUREIEYVOBREBROMBERDLT. EBHE
REOHMICIY, F R By EHB L ERIHhZ., D3Iy, S
X EBERD 2FRDLDIOTHBZ. EHFRIK W O RBRBEAEE, BNBRMEHE
DOBRIANVY-0OHBERDT. BHIEE v TEBITIEHW

J = pV +J (3.6)
EEFIE, pV X ‘BEEREE, J W GEEREE ThH5.
ZhL

dr

i

W — f-v
= 7. (E +VxB) (3.7)
BREBTZ ALY -OMER W 0B, BRNIIXVY - LERLEDD
(fv ) 32 L0WERY, T2hbbBORAELEBKTE. wWbW3
Joule B T3 3. Ohm QA
J=o(F +VxE) (3.8)
AERYMDEHW, (3.7 &
Qr = L (3.9)
3. ¢ 3 BREZHEE THb.
¥, (3.2) 2O THRDLER

#(5) _
228 = — [ Edr, ¥ = B-dS, (3.10)

‘95%(5) + fhT-dS = [ Hrdr, Y(S)=[D-aS (.11
YRB. F(S) , V() BEAFABEME S %-55n< WE B




v BER ¥FRDI. BB C X S oBTHAS. (3.10) X

Faraday @ #wHl, (3.11) X Ampere OEKERN (O—#L) TH 3.

§$4. BEHOEHS

PENOEMSE, BANIE, DELBRTARBORT - HTF L5
HbOLLTRODTHETHS. LA2L, RALGHI»OEBEILK-T, &
NEERNRBL AR ERE TRESESCLATESESS. Z0OED

it BHOHS FHERLAZLARETHS. 25> HICHEY

72 E :
def - 1

ETikEsTWaEAN, XZ2MVE F KHULTHE, HILL 2EOFEYE

KF>, » CF>y, :H8AT 2. Thbdb ‘BOEH IV ‘#O

ER)THD. (F), &

(PS5 2L CFu g + <A G + (R k (4.2)

TEHEZINIhB. EEL
def

<Fady = bim = F-a48, A5 =mnas (4.3)
B F O n HAOKYH Ths. £ <F), W

(Fyy 22 R 4 <Fpy 7 4+ < Fuopk (4.4)
TREANS. EEL

CFopy 2L lin ff ir. OB =Ar — eps (4.5

X F 0 e FHOKYEY Thsd. OIS UE#HETIL

< Fﬂ->i premnd <F>i'n’ < Fe?,, = <F>ll'@7 (4.6)
oo FrdS = <F>-05 + 0(49), @
Je FXdr = <E>,xbr + o(ns), (4.8)

7 4.9
\/o F-dr : <F>//’Ai"' + O(Z)S) ( )

-§5-
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AR YIMD.
EZEMNMLEXT, ‘BHROHZ EYE LT

P = <Py, (4.10)
D =<, B=x<sy, J=<I5, (4.11)
E =<E», H=c<H>, | (4.12)

FRATS. TOXdIKEHETBL, (4.8) K&y, (2.1) ~ (2.3)
M5 EEBI

Vs o-as = @ = Jl, ¢ ar, (4.13)
[s B-4S = 0, (4.14)
= — [fs J-as (4.15)

A/ohad. Fi=, (4.9) BFEXE, (3.10) , (3.11) »5

L) == Edar, B(s)= [543

(4.16)

FV) + [ TdS = [F-ar, U(s)=J[f,b-ds
(4.17)
AEohnsd., ZThHRHEZHFOBERBILATZI2DDLERANKE - ELH
LT, 8K P , B ,...0ORYVKEHE D, B, ... AVEHOK

~

BoTWd., ULESH-T, ChesMaBcRbIT L, ¥HME D, B
E o H ... k®LT (3.1) ~ (3.3) OBMBARYIOZ L HbMB
Thbb, Naxvell OFBR H&U BHREEOHFERX FHHEHIOE
BB A LTHLRUBTHEYILODDTH .
HEPOERBUBTASh 2B IR VY - L EREDRS LT ZHhB D
ROV TH, BHRODHZ FHEERDRFLERS RV, FHRIEO

EDLIIL RbIh 3B,




U= L (FB+ H4EB) (4.18)
9 = DxB, (4.19)
§= ExH, . | (4.20)
lnn= EDu+ HB.— Un, (4.21)
-ﬁ"c = ﬁ%ﬁk + Q;gk — (}é\i/c . (4.22)

ThHbBBANCEZOREXIVWLELCTHS.

EZHOERBMLTIE 2=¢F , B=puH OBEHEIRYL
D, PEPTREITHAINT? PEHIPOEBERBIE, DELIEHRT K
FoRTFRIZEMBLERADEEDDOTHS., ZOEDW, KF- 4
F% ‘BRA2EMR LU BMR2EER TREIHEZIZLAITEEE
B3, VWE, BEAMNKBAREISERNICEZMARER o2V K N 0
RF - SFHFEFETHTVELLT, thbHD 2EEE-AVE p,,
m, O‘BEER

def . (Y (4.23)
<P ﬁ&fﬁ?é;ﬂ’
cm> 2 lim (4.24)
. AV->0 N o M,
YEZ25. i=
P = <p>, M = <> (4.25)

P EhEhYED BRNME IV BIRSE tvwd. ZOXKIKE
#I35L

=)

ﬁ?:&,é + P, :,uoﬂ;?—l—M (4.26)
DBIFAR YD Z L AHEWEZh 3.
BESVRBIBTYR<AVES Y, P, M BEThZThEBS, BB:
HHILTERT HEBILEXLDNS
P=teE, M= taiH. (4.27)
e W BEESER, 1. 3 BEE rXEhzd. ¥k (4.260) B

123
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~ ~

D = ¢k, B=pn (4.28)
OHIkbEIhB. EEL

£ = &0 (14X, = p,(L+Xn) (4.29)
Thd. £, 4 BREThThYHEO BEE, ZRE TH5.
DEDEXSKYEPOEHBRIALZHOEHB LI ESHLBIREADS
h20DT, §% ‘FHE 2ROLDITE 7~ 2EMI L. EEERIA
X, £ & D, Ht B LtWlF-ELI'Rue5HHRET, (4.260) O
BEHETHIEATVWEZLTHE. (HEPTHE D=¢, £, B=pHT
»an5, E rp, H & B RALHEETRILMARKO

BWAHBZETOEIICRLS. )

§5. BEKHLIERD
Bghim S THIHhZEZEH V KHDWTEHEBREOEN*EXE. V
ODHRIIEBEISTITHL T TH L., W

F=JLtmas ~FZ [ qav (5.1)
P25, HIOB1IHEIZ O 2 @E-oTHATIEREHNE, £2HO
/2t <+ W V KEIhIZBHEHEOKMERDT. LEN-s

n

T F 3 V HTHRUKEIEYVIHBT2ERENELXRDLT LS.
BEHEREOEMICEIIE, Zh3 Rt ERBRICERT 2133 T

5. V ORBLBESHNE, R F FTOEBERBSZ L ic

A

3. DY, BEKE ‘BN S »BHDOTHB.

(5.1) &
Fo gy, 6.9
Fem — 2Tk _ 29 (5.3)

2Ly ot
DHIEZRDIIS. (4.21) ¥  Maxwell OFFEX (3.1), (3.2)
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¥»fE-THET S L
F _(pF + IxB)
= D,0:E + 1,3’4 O, He — 3,7 ™

— Ex Dy — HxDiB, + 9; [J €™

= PE + M3, — 9, ot (5.4)

HESIhB. EEL
v = L(E-D+ H-B), (5.5)
Ut = 5 (P E+M-H). (5.6)

U 3 BRIV -FE, U 3 SBIXUVX-BETH

(5.4) WOBEOBNKESEYV BB, T2dbd BRHIEEOD
—RARTH 5. (ERHOBHBLAULTIRYMEDZLIKAR )
HBHTR P= 0, M= g ThH3d»d, 5.0H B F7=
pE + JxB k%5,

§6. VELEBLKE#RHOE-AVE
AEHMBIHOVWTHLELEAKOLVBWATEZE, Thbd, @RV
TOEMAEHEREOHE I

| N://srxm‘d’s*“a—at—/ﬂv”"‘?iV (6.1)
THEZBHhHh, ZHiIX
N = Jlf, ;" av, (6.2)
N(em): r)(f(e»n__F (PXE + MXM) (6.3)

3. T E-R - N 3yEobbkEL Y IcB< ERHOE
—AVk (BEDOETHLYD) THD. BFEEIR2, P r E ,
M ¥ H BEFTHAWERWE, BEOEESK HEN RERD
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f—Avhk PxE + MxH AL 2L ThH3.

§7. BRIV -0OHEE
B V KAEIhI2BREIRUVX-0OMEHER
W=— /5,45 —%ﬂfvlﬂe’”dv (7.1)
TH5Ex6h3. ZTIT S =F xJH % Poynting XY MIWVTH5B.
(7.1) &

w — jffvwwm)dv’ (7.2)
W — JE
= E-bD+ M-B_U“
= —E-D—H-B 4 pm
= E-P + H-m —U*P (7.3)
OcRbEHLZ., EFEFL 2ot=" 33, HZEHhTR P =
M=UPD_p THEME, WE_ J.F KRYLO.

§8. HEYVHKOERLFEX
HEDRKOEB HFERIEHEREFOEUE2BAMICBRLEDOTH S.
MiE O THIAAESR V KE3hsd 2EBHE OBMOLLE
223k
Z [ (pri+grav =~ [k puivnds

+ [ buncdS + [fs TinedS + [ff, pKi av (8.1)
7)‘155“6. 2T, _/0 ‘i%{*@ %, v X ﬁ, p(_k 1

() Bh, K & #Ah (BrEEHEY) TH3. (8.1) &8
P THRDLIT L

Dy _ ; m
P’g%——g%‘f’/"ﬂf“ff(e) (8.2)

- 10 -
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L5, ZHAAHBHBOREBODLTOERDROEH IR TH 2.
zzT £ REBHT 5.4 THXHAB.

§9. HEBEYKOAEBHESFER
AEBHECOVWTLLABOLVEVWET 2L
ft—/ffv (pL +trxqg)aV
:_f‘/sﬁl?fmds +ffsrX(/”n+Tm)dS ~
+ffsendS + I, (rxK + G)pV (9.1)

NHESh3., L BYERORNEERODD (RED0THLHYD) HEHET,
L = #xV + s (9.2)

Dk SERDEND. 5 BUEOABHC WEN KHX SIS HEDY
B, ¥hbb ANARHE BUERSEY) THE. c. KASA
EBEO GG RRAERDTSI MV, $2D5 EBEHSY b
THoT, BANIIN . LAK |

C, = C.n = Ci Nk (9-3)
NDEIK HEREATVIN cyu :Rfi-oTHRDEHLBE. G BHHKo
EWBHL (BUERHEVD) BREIDE—RAVE Thb.

(9.1) 2B THRDL, EYFBAE2EZEIT L

D i ; .
P—’%Z%E‘r—i_gijkpjk“*‘ﬂ(gr + PxE +Mx H (9.4)
rEshb.
ABIT XXX, Maxvwell JH&H 7x BATLLBHHST Y IVTRENVWE
¢t THad3. EFhix PJ) F s MUY H P FLLBRYMEERW

EHTHE. ETORR, WROERDTVINWN pp B—BRICHBEHTR
W, WX

Pk = P27 + Pl®, (8.5)

- 11 -
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P’ = ‘é‘ CPik + L), P L — —9/:(@'/:-—/3/(;} (9.6)
DX HBEBY p o0 LRAHHY pY woBTBE, (8.2),
(9.4) BEHLEH

Dv __ ALk [ (e’*z,)‘
Jth_PM—'_axk—Tz'rOtP(m+f ,

(9.7)
P—%f = pG + p@ + BLE L PxE +MXH
' : (9.8)
Ld. EEL
b = — Egk e @ (9.9)
Thbb PP = _2(p @ p@ p@)
THhad.
HEAEHRBOEELLRWED WY (=0) , A2 G =0
Cu=0 THB. LEH>T (9.8) ik
PP = (PXE +MxH) (8.10)

¥5x%. dThbb, FEFNLEETE, BREEMTEL SHHIE
HHEBY L OEBLOTHS.

§10. HEBYEROIINYX-FER
Hi V KEIEh32zxV¥-0RER

5 {4 (v 4 10 + pU ¢ U™} ay

=l {Fw*+ 1094V} pv dS + [, £-v 45

+Jfs o 45 + M pK-v av + JIf p6-02 dv
= /s Sn dS + 54 (10.1)

DEHd>FERLZHhB., EEL, NEAEHE s 1T

- 12 -
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s = 142 (10.2)

DEIHEE 0 TH#ETZ2 #HifE-Avb I ORKBMFIC
kB2bOLEETS. (L1020° BIABEBLL2EBHTIVY-TH3. )
U UHRONSTANF - (BUEESEY) , £k JD  BASH

LEEAZHZBEBETHS. (10.1) 2O THREAT I L

p 2V _

ot = pr U —0-LE _p. IH . (Pt M-H)
+W“’ (z@-0)+p8u0 + cun Qi |
+ &7 + 54 (10.3)
Lid., TIT
w = rot V, (10.4)
e = 4 %%{ + M&) (10.5)

Qr X Joule & T (3.7) THAZBOh 3. w3 BRE,
3 ZEMEETFVVIV THS.

eik

(10.3) ZEHHKO TINVX-—HBR THZ. hifil<T,
NEORDFHHBLERT 2L HTES.

§11. FEHEREDED

BERIT ‘BLERBICBEWTRIDPEFTVINTHIEIOOBEEDK &
LTEHII S :

P = — pdu. (11.1)
EBBRBIEVTD (11.1) FRYLODEXInfEH ERHERE TH5.
BT, EREREICODVWTELLD.

ToEBN pY=0 THBH. Ik

2
_é%lc = =0 b = —ip = —qrad p

THHHh5, EHLHEKX (8.2) X

- 13 -
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p,_gtz = pK — grad p 4 F7 (11.2)
r5. —R, A0O0EBHFBRATERSD FOUrBMINTVWBET
THd. EEL, EH P KERSOBESHOLhITHMESSS.
THhERMDBDICIRIVE—FEK (10.3) HEIO. |

RETBRNCEFNTHILEET 3 ¢

PIE, MM (11.3)
ls\j‘b G = O ’ ClkzO &%k%né»‘es (9-8) 7"\5

Ds  _

Dt 0. (11.4)
Thbb, “ NPAEHBRIREZLS. 7 Tk, EBEOHEX

D :

—ﬁ + pdivy = 0 (11.5)
»nH

. D
® = divy = ——72—?4? (11.6)

AEohsd., 2T

(8 T
pi_& €ik = - p L'-*l'k 21‘/( = ~p €k
P £ Dt

THaHhH, (10.3) ik
AU = v{avU®”_(D-4E + B-aH)}-pdv + v 44’ (11.8)

rEFS. EEL

zf‘::7ﬁ-1 Q' =(Qr +43Q)dt (11.9)
rE<. U BRUEEHEYVOKE, Thbb HEK THs.
2k JQ BYEOBMGESEVIIEAZAIBRETHD. HBHR
B Tui

vk = T74dS (11.10)
MY IO, 7 1 #H4BE, S B zrvhpop- (BEED
EY) TH3. LEFT (11.8) &

- 14 -
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dU=v{dU"— (D-dE + B-dt)} —p dv + TS (11.11)
ORIETE. zhix “WHOBHZEKEDS (v,S, F, H) TR
REANB” ZLERLTVA. |

22T
U“(r, S, E, H) def (]OEZMMI +f()”z3'¢/HDm5 (11.12)
FEETSE. EEL (-0 )ys B OV ,S k2 —RIE-TO
BOEBRT 5. (11.11) & '
AU = y{dU®™ — aU* +QU dv + 2%'¢s)

—pdv + TdS . (11.13)

riwd. ABK
U (v, S, &, 1) 2 pem _ s (11.14)
=U +uvlU (11.15)

riL, (11.13) i

dUs = ( U +v 9U _@4u+(v 1 +7)4S (11.16)
ri%., zhix U #H ( 2/,5 ) th‘wﬁﬂﬁf&é\_aﬁﬁbfwé.
¥unbs, U & E ,H WwkELRW., E =0, H =0
(LEN-T U, =U'=0) odnTd (11.16) FRYMNDOHD

als = —h,(v,S)av + T,(v,5) 4S. (11.17)
E=EL
by, S)=p(v,5,00), T(vS)= TS, 0,0
X E = 0, H = 0 KHTZEHNBLVRETH3. (11.16)
ro(11.17) ® T hix
p=hS vl _y, - (11.28)
7 = 7-0(1,5) — aU* (11.19)

2S

- 15 -
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ABOhE. ZhEREH p ,BRE T KHIIEHE £ , H
ODEBERBWIRTARTH S,

(11.15), (11.18), (11.19) X#HEN %z "_U ¥ —%{ (S =const)
25V ENRARTSHS. ZEB (T=const) K3 LTEHM
MEHLLT( v, T ) 2y, #BEEBLLT BHHIRV¥-

F=U-TS (11.20)
Prhil&w, LELLEAKOELYVEWT
;_# clef & 74
FPet ([pde + f B-dH), , (11.21)
E = U(em) _ F* (11.22)
L EBITIE
F = Fo(U}T)-.}-Z/'/C/, (11.23)
*
P = Po(vU,T) +?f—g—§ _./5,7 (11.24)
%
S=%Wn +viL (11.25)

Ardbhsd., Lk, T3 )WVE- H , Gibbs OBHHZRNVE - &

53
H=U+ pv, G = F 4 pv (11.26)
TRER#FEZHNDZ. ZhsHix (11.15), (11.18) 5 (11.23), (11.24) kK XV
_ ' 2 oU* (11.27)
H - HO(Po,S) + v U J
G :.gb(pafr;4_vi_@55 (11.28)
v

rEEHRDINDB. EEU H,(p,,S), Gip7) RBEBOFEL 2V
HBWwd H BEUY G ThH-oT, WRKHODWIEEOHEEBE L.

§12. HEKBLERH —-—- HTEROBR:OLE
BERHOAR (5.4) KIhiF, EHBXUVBRIHBL NI, MWEHRTD
EBHTY V= pE +IXB THB. (ZOB2HEE p,J~H »

- 16 -
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TEH52ORBARYVTHD )
BT, BHLERLEVEDY ( p—0, T=0 ) EEX&ED.

(i) _E, #& = const DEHW

D=¢E,B=pH T & p = const k¥ 3Lk,
FE = DB Ex + B o H, - 2 UC™
= EE,UE, +/HeDiH, — a‘-CeEu#HZ)/z
= 0. (12.1)

Thbbt, “E, M F—EOWBLIERAIIGLRW. 7 Z0EER
EOLHOTHETHS., BEHETFTOEEDEROODUDIWLEBLERT S
R, BHHROABTRIADS>D (EHBEZRLA2V) EHHFERXL 20X
FHSILHATEEINLTHE. “BHEBOEBIHEAFZHLZELTOH
Hbhs.”

(i1) BN ICHET O #EE
DNE, BIIH Fhbb

D =c¢cE, B=pl (12.2)
PERYELL, &, 4 B p,7 OHOEBLULTZELRTZIESV, B
HRX BHEANKREE THdiwd.

ZOEHw,

# emy _ D, 3 Ee + Bud: H, — o e

- gE/caéEk +/L/7’k9,}/t—9,{—9/_—(5£2+/a,//")}
= — —gfgmcte — -g/——zgra,d I (12.3)

AT, AfTOBHRAFZEOLAERLL, BRERAKHLT

Fret = (P-grad) E + (M-grad) H, (12.4)
Fhelm = ——_g_zgra,d E +'§,‘6"a—d{£2fj _g%_)T}

2 x (12.5)
— g gkt grad{nip(2L g

- 17 -
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D2ODHRRDEEBEOMDNEXISLRTWVWBEZLAE W, ( Frel 1 Kelvin
_H, Fuum V& Helmholtz i & &iEh3.) ZhbiE¥s6bHb
hbho—BAKX (12.3) LR —KLiw., ZhTE, 2hH3205H
YAARELWOES D 9

£, H—BoEBWIE F%ohic 0 THB. L3
B, TDEHVWTD Fret BF—RIK 0 TRAEVWHS, “ Kelvin HiXHR
MEYTHE” LWwWrRHEAD.
Fueam DRRIFZ FE 0RRALBRVWEHEFATVWEDT, —K,
JUYREBETHIIIICARZXSE. BRELTEID?
ZoREHV, (11.12) , (11.21) K &Y

2 Xy
U¥= F*= L(sf*+ puHO = U, (12.6)
R U =F =0. (12.7)
_ E* . (2€) 2
p—mmw—7¢@i_%p%%, (12.8)
/0=pon,T)__§,o(§/g — g%?,;’f}r (12.9)

L b,
AT, EHHBR (11.2) TEHIRLBHHLEILDELE> 25D
EEXLED.
_ ?erP +f(em)
= —rad (B, T) + Fretm (12.10)

Thd. Thbd, BEALLT Fraa EAVBESVIER, EHEL
T plpT) ERWBAREZELHDME. b(pT) RikOEE
o, BE T REELEL2K, BREOHELAEVES VI KK L
ZREFEHDDET, BAZHEN LBHbEIIRZDBOTHS. Nl (W 0
LT p BEEMCAEOEBEXETILOT, BWRNES LIS
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TLHTEDZESS. LEOEIIKHBRT LI Helmholtz H D EYHITMR
MI33shs. UL, BEBHHBROLYVHW, LLXHEHRAFHDERK
BOWTHEBS T30 XEENEDTH 205, Helnholtz H @ F F i fE 1%
e AERWwWEED. |

§13. FEBEEWHIEEAN
BEOBHMOMEATERNICEAT 2H, $2bb FHESEHE TR,

FAAOES> KEBBLBEBEIAEBHIKEILT S, LENS T, Naxvell

HORERNIIELRTZ. ZOHKR, TERELIERHHFHL. h

LIZBBHIKODEDLIKERDZEILS.
THBEBH:AOMUMSEOMHE 2L 2 cE @ KB %
{Q) TROLIZLWKTHK

{D.}, = &, {Bu}e = 0, (13.1)
{Es}e = 0, {Hl: = T x n, (13.2)
TExm}: = (0, {H x e = J, . (13.3)

EEL, o REBHOEHE, J- REAOEHE, m EFEKE
DEBRRIT NV, BFE = , BRELELERB B I VERE D &
FbHT. T, FEERICEH L Maxvell [GHhRI MIVOEBH LEBIC X
308 2ZhEHR Ta° , . TRbLEE
(T — 6<E>

= L ({E}-<D> —<E>-{D})mn

= 4 (E+-D. — E.-Dy)n

= L (E+P — E--P)m, (13.4)
(Ta"} — & % (B>

= L ({H}-<B> —<H>{B)n
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|

=4 (H-B. — W-Bm
=L (Hp- M- — H.- M) (13.5)

ARYIMED. EEUL

(A} = Qs ~— G-, <Q> = 2L(a,+4.) (13.6)
BRFEBETOR Q& 0 ‘2 BXU EH 2BKRTE. {(Tn)s B
FEBEH<BENIEELE. “o<Ey> , J * <{B> OEERBRIIIE,
BREROEZ DARTERRCEE KBS CLFBELTIELWY. LY
ko £, 4 K—ETHNE, DEASOLSH<ERSIE 0 T
HHNS, BHBEMIZ2LE, R ZORERERFAOBHEH HE
RETROTH 3.

§14. Bernoulli OFH®O—K1L
WE, BERFKEHFLERIEELZVWDBOLT S, ZOIXEdwvicis,
(5.4) ¥, (11.12) ¥ (11.21) K &V,

F = %%E;+Bu%%-—au“ﬁ

= —(a;F + _;;_13 0"¢Z/+ 37.) (14.2)
b, éfﬁﬁﬁﬁiﬁ (11.2) X
17'6 = K ———grd.dp + ’jz‘(em) (14.3)

Thd. ZHEEKNIKEYEDIEDIK, AhAFTRHKEZIZ2T DV
Zrohob-MRKEZA2EDVRKPTTELLD.
(i) FHO#AHD (T =const)
(14.2) 2>, (14.3) &
%%:ZK"JWQMW+%E+—%;@U)
=K ~a;{c~,,<p,,,7)+w§+j*} '
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= K —grad G(v, T, E, H) (14.4)
DEIKERTESL., T O & (11.28) TExHhk GibbsDH
HZANVX—-ThH5.

(ii) Bz v hbo¥-0FEh (S= const)
(14.1) 2> T LLAKOHEET 2L
| 2V — K —grad H(nS, E, H) (14.5)

Dt
A/Hhb.

(14.4) , (14.5) 2B LTADI ORBHDZLAKOBZ V2T 2 L,
Bernoulli OEHDO—RIEAELHh 2. ThDE AAFRENOES W

K = - grad Q (14.6)
L BEWT, Bernoulli Bi¥ %

def 3
03_____2L€;+Q+{G(Zf,,'/’,f,ﬁ/ (T=const)

H(v; S, E, H) (S =const) (14.7)
TREHT DL, EHRHEKHLTR |

Vv X & = gra,cﬁ‘ﬁ, (14.8)
BELORNIIHULTIE, V=gradd LT
—%? T B =4 (14.9)

AE5h 5. (14.8) X Bernoulli DEEO— LR E 2, (14.9) i
EHFBRO—BLEE5X 3.
(iii) B H v
(a) @RV ( o =const)

PG =p(F+pv)=p(F +vF +up)

:p"'F:-F,OFa '-.UZT{-'

Fo REBMIRAVE-THBH5

dFy = —pdv —SdT = o,
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d’U‘: O, dT: O,
Fo = const.

E BOH /OFo Pl L

PR = Lo L pQ wp L F(pT, E.H). (14.10)
RIS, S= const IKH LT
SB =BG +p04p +U (9,5 E H) (141D
MEHha.
(b) BRHMIKEBIEOHKK
DP=¢E, B=upH (14.12)

PEYLL, £, B p, T OBEBLULTELLEZIEDVWTHS.

ZOEH W (11.12), (11.21) »5

U* = F*¥ = pyem - 4 (EE* 4 pH?), (14.13)
U =F =0 (14.14)
EHHh B,

LEN->T, BERVWHEEOE D WK, (14.10), (14.1DK &> T,
Bernoulli OEBRIEANILEHBOFEEL2WEDVW LI LB LUKKE
3. WMOULHBEEKEOEDWIE, (14.13) 2 (11.28), (1129 IILAL T

G, T, B H) = G,(p,T) — 5 (gf) H(ap (14.15)

2 apr7

H(Z};S;E, H)‘—— Ho(Po,S>_—§2_B—E; _iz( (14.16)

HESHh 3. THhHE2(M4.DIKRATHhIX KWW, Bernoulli OEHD—
B0 BEARIGHMIC O WTIEE [12] 2R TwEEZEW,

§15. ZFk»
BRMEREOHUERBORC I ZLBRT 2EDOERL LT, REDL
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MAVBHLERDCHT IHMELRRN 252, Zh2ELEDILR, #
HZORHPTWE ‘HLVWERIAFOBRR KIX2048EHTHELED. Z
ITHZhOBENERLED, BLRSEXRESBRIhEL,

B % X W
S Th: BEIKAZELEEZXS, THEAEBZ) (Y1 v A#)
1 (19854 ,3H), 2(5H), 3(7TH), 4(8AH), 5(11H), 6 (19864 ,1H)
7(28), 8(5H), 9(7TH), 10(84H), 11(10H), 12(12H), 13
(19874 ,3H), 1 4(6H), 1 5(9A), 1 6 (19884 ,1H).

-9 -

139



