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HBHBEBRITFRBIE T A MBS, R EZAEEF OB RS REBE . — N E&RF
(RRHEBHHHEEE)  ARLEBRERERFRENES.

4 (A heatise on “Eloctricity and Magnetism -



D (BB FE So

TRAGF T BRI, T 8 S 8 T i 3 T B HES 9 TR BT f BB 3R GX
MEMBR T RMGFEFHED . b5 H T2 B804 B R RA A8 T R, 45
RREAFAWBHREVERRIREN . BFM BT EFIEREW AR, R TR %
TFREER RS

RFLEFHRRRRRUILE AW BASIREE TRERPE, A — Bt A, g
I 2Tt ) VR . A3 % S 19 R v FOA Y AR Sl BR T A R 2% L T
PR E AR ) R 6 KRR AR .

2 T AE AP IR R ST £ ARUR G . e B TR (1853) B iy — R M 3R
St B T JUAR 6 2 B 1R R, AR B i b B T B 0 £ AR o2 0 ) AR BB R . X AR BT ST AR
A HE B T I S S 2 AN 1) 4TUISR T % 3 e () BB AR 6 T 4K AR 0GR . At BB T 8T
ABIBERE R T HIAR G EEAEE R, FRAE —HBFIT @R, & F7E 1856 4 4
Gith TR AR Z AR T BB LT R . R B TR R R M, Bk
T B 6 Mir 01795 00 8 R 477 349 %6 2 e = e s R C R L BD

M. = (' /md)M;.
1867 48, 45 T R « i P9 Wk B 0 it 1T DA 30 3, KB TR BUB S i LT B2 338, XA
ORI T B 091 3 A4 P R B, T EL X1 RE B9 R R HEAT T 55 S Y [1 B R IR A .
1874 4F , iy PR MBI T T 48 T 14 B BTCW. Hamilton) B9 “F1iE "M%, T+
BGERFIE T ILADEEEE. 5 T R0 30 0 TIE KT BB AN . BRI
Hh o At T B I — 26 (X R HBF IR A B R .

2 TN 7E B F AR B A B P A T 22 & (W, J. M. Rankine) f 3¢ 454 ) 2 6,
AT 22 2 B — SR HT R HR R T — ML ¥ 80058, 365 TR XGRE S BB M A M E
). BTIRE5 BT R ST 2 J1 I g R B T ik . BORROT R R RSB T AR KM &
AT B .

FER T B A KRB 52, 32 SET 5 At ) R LT B I T — b “ 5 388 ” (speed gov-
ernor) SR UELR B #5 B 9 39 ST . ZEDRER b, 5 95 88 A BLAF (0. Wat) ZE9OHL L T5
BT B0 A — BRI AL 3h R, I ATV W R B SN AT A
TRMWEBOSELR, SR T HARAH R, S JLERNHR, T 1868 E3Fx
—FEEEH T ST AT, MR T AR AN T RREEAGE. BB T S584G
FOBEIET B AR LR A 200 K B 00 4R K A S AL B BB, IR T R AR E MR SR . it
BGRB8 ) — 30— MBI A IF T3 W1 iR a9 S . IE BNt , 24 80 4 5 4 4 (N. Wie-
ner) @157 Tty B 2 A SR I B, fth 9 A 38 A5 1 3C A0 AE T — 17 Of S50 R B AG I B T 48
7 (eybernetics) ; fil FH X Fh fir 45 e 22 2 ¢ FU30 45 9 T4, B 2 5 B 58 7 3 A 4% 1A IE 2 il
ST A 2 1 T A A B S o B A T — i ARy

LR EBTIR B T E LR R T 2 K G v B 2 O T AY 6 OK DT R LA S, 32 TE T R R
TEE IR G R £ BT MR LTI fal BRALH (7 3 88) S35 6 I M p 3 |
M FEFERFAMHTIR P TEEN T/, R AW IEFRTRENTEER. B
5 T T TR R R R TSR T A SRS A e R 8 . B U, 2 M
2 OIS AR S HTARATT 69 A A e k2 080 00 D S8 34 37 4 R — 1 9 TR B 2 S T T

A
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WX B R R R ROETIE .

BR T RAR B H T THE ORI BE ST LASE , 22 50007 5 38 M0 T A B B0 A €1 it 1 B SR B 3
THMMEEE T/, B ERTTAY 100 R |E T UHAEFAE. e
(CREEHSTBAMRGBERR, W EBRE TIHFERA. BEHRT R0l
I E T IFERA QLA MTE W B SRS SO B R R R M B
LB PR ARGEIRE R R T — .

(AR AR B M RALRS RO SRR E N BRI F TAE, Ef— A RREN\F
AR AE S M SR T — . R RN R AT E, EX R T8
DR AB—BE TR T 3R A A AR B (R A 5 D R R A AT R T . #E
BT A SRR B B e A0 B TR, Bt B SR X IR W R Y A, T
AR AP PR IR . A7 — B e [H], 3000 % A U B B RS TR A S
BRREERIELREORA. MIFRTHASRBFOYHER WREAFEETHS
AT E RIS o 75D R M BR T . A JUARR S5 9C 00 o 0 o8 HE R BEAR M T 37 LA W
%o WS SR B ELREOETEE. “RR, TRFE AT RE TR

WIERS TiESR

W H G — AW ) (Theory of heat), F 1871 4F Wi iR, T BL7E B S5 M JL
MR AT TRABEMNBIT. ZEABERRE -MAZFEZHNRE, MRE2UTTHEES
ARg—sem ], FEXFEP  FRWFRATER . GR M BESHIFEERORKS
BERARAERBHFIEAWBEXRRR", FEXRRESMAEEHR N EREFH
H©E EEGNAH. ERMAEN L, XS RAAER S PR, A RRERES
RERFESNAEFOBURERNERA T BAESHAHNEFOHML, EFX
3 R R Y RARTE M AT ATEAR AT — A MAT B 3 2 R B P R B,

55— Fh ) LR BT TR K7 (Maxwell”s demon) B #a& . RATHHE, £ ANTE
)48 G 4y T 2 i 2 A B DA AT, ARG R A R AT 4 (B A T 2 R R BT Rk
B ERE S BRRME N EN A BT RAMN. E2KNMRUIOXFFER, E5E
WHEFIAT —FREEM KBS, REFHNEFR b —PRREIT. MR EF—1
AT LAE B /T . B 2R R S R A R W SR RIS R ER RSN R
KU, XFMAEZERAZARMERARELN, ARFRIERSRATBNT .
BRFFLNTHHIE H, BEFE—FT LRSI SR FRESHHBER /D
¥R, AT RASE AR G A R A R AR AR R, 0 T BB AR B R BTSN 4
Fo A — R (B B B M 5 T A B A2 B B skt , BERIT /NI Iik Sy Fad & F
B4 — MRS A WA E S e ad , ERATHF ATk Fid . EHRAWEE,
BEERMENT, AFS FilES. XRETERUE . EAFRTESFRFYBERE
FE, WRRBESTRE. FRERERTHITHENDOMR. FE, ERMFHKRETLL
56 R oAb 2 B # J1 2 d FEAAE AR
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P 4 ) 4 55 SR AR SR AR E T T 5 3R B AR B 4 AR Ay AR SR AR Y —
AP . AT B F BESI AT T 3X AN 1) B8, 3 £ T Ff R R[] B A » 62.4% 20 42 50
AR AR PR ¥ 4 32 A B 6 (L. Brillouin) BT 42 th B0 15 BB B0 3 it . XMITIR R R
BT AR # 7 S Ge ) R Rl 1 SRR

R EMBEE AR T W& W H IR Y Y LAY ¥ AR AT
o SXFPAE ARSI T RN S HEE P R R B A BRI, B R LR R M BRI ) — R
FEME . ANFEFWHBIE, AT FROEPF EMEHE XA ER Y RE T
K 3 ¥ FIRAL (B[R] B 3 A 0 R AT R A8 B “ RS 9 VAR R

AESCR b, 22 ST IR AR R T 4r T2 30 W W B T N2 R T RS £k,
B Sy A SR (P RE B AL AL BE AR IF“ 53 T BEE . ARBTRM, S FEHRWERQMBMAZ
—HIERE W F .

FRFZE AR LGB S AR, TS FES RS RFBRBAREN
R, (HR,19 HESES FEFH W KMNE NIRRT AN BA — R CBR, 753X — K
BRI SE AL 2 SEIT S 1 T QP T S AR (T DY SRR B A R

FETCITHAE R W B E T T RO RS, LSS R T AR o, A Bk SR S B T X
FRIR . YA B IR EE B i, 8 22 SR I I 2 25 1 4 ik AR R R BT BB A
B 2 B A BE A8 X Fh R A B A R MESEBFIE T . JERET 1859 4F, iR B T 3
BT (R. Clausius) 8 — A 24 T2 S0 TG 30, FRAMBIES T 802, 34
SRIBTER IR B T AR TS T H -

AR, (AT — b B BRI B Y ISR A B T SR AR B, A 19 g Pt fE R <r i
BB B 223 B B RTS8 T AU PR R R AU AT A R LR BER B R B T —
SE HARHE XM BRI T AR K 2 0 R G0 T AR AL 1 53 T 58 Bh 30 1 U A T
TRERES, ERAEXFNTR L LARA NGO RRA URFOERBAT
ik,

TEFE ST MR, AR PR R R A M R R R — Ay R E R T4
FR(EECERIFA" S B — AR IR IR T4 F 0 SRR R . LASE ST A AT
ARG TIESHIEH RAMRIE —Fri R, BT 1857 4£F1 1858 4 58 B P
RS EE T SEESR. BREE T E TR ERAEAR A, TS AN
IR T V3 H AR Bk W R Y B Gt SR . R, 0 T R, B S At
S SRS T HE 53 AT R WA — B R, SO ST AR T B AR A T A 4
TR AR R HE B L 3 TP O AR LS, PSS R T M R BB
o TR LR,
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22 SEITH T R WA B IR S T 09 B S A6 T KK HE B T 43 T35 30 BT AL A
SR o At T4 B 9 32 ST N 43 BE 40 A SE A B8 95 b W LR RS S S kAR R
FERXFH TAEART  BE RSB RN A £ R T RREIBASIT. RBRE
— PR 24 RAE B o TE S TR T i 8 S M R S B AR R LR R R
Gedk. BB, H2 ST 78 S HE S A 1) A e 4 2 oP R vt s B FE T MESR RIS, M LUS,
FIRYIH A RRAE T B0 L AR T B AREF . R JT 9 S R ZE B /R 2% & (L. Bbltzmann) 7%
A% J. W. Gibbs) .3 B 32 (M. Planck) . % B #7 4 (A. Einstein) % K 9 3 % K F 18 5
T#H—HRBE MERESERTYEE D SHETROREEN A, ZEFFEXNE
TP RIME R T SR E K .

EF RTINS T HE S E RO REEETL R, R A A A FE RN X —E
R [ BT O7 8 ANTAT AEAE AT — 454> FiE 3hie 00 5 L3R E B AR HOR .

FETEHT A AE 1860 4F B9 (A 5 T 8 J1 8 849 BIE ) (Illustrations of the dynamical
theory of gases) —XHRRT AT LR, 76 1867 FRRM S — ML X Px A S 1
LiRMEH T RS TR B R R MBS, BT A SR T
LR BT B RORIESHE B EO BLR L 3F LN R ARG AT T RS W R AL T

2 FEWT A FE 1860 4R SCHEHIRR T BB R AE S T MR [R5 shIL 25 CF- 30 B3 Z Al Y
SYBE A8 T BRI R Ale St S5 37, I LSRR ST 3T 6 T 0 S8BT HL A AR s T
HHERATE. XL TR T RILEL A LG RGR., WA EBERIKELETF
SRR BT 8 T, (R i 5 RO ) A LA L 9 0 50 7E 1 22 (9 B R B R HL A )
D RMER L RAEARK . BT 19 HEaR o, R T 8 48 A, BT R X (Kelvin) B
BHEIX RS UL AR R 2 SRR I B R 2 P B PIAR =R Y — 5, T SE R B E R34y
S F SRR A S 0 R 22 18 9 R BT A3 B P31 B T At fr TR

X F IR A SR O, ST M e R A R BB Y . fIA N AT A9 A LR AL TE
— R AR RGBT B MBI . AT A9 A0 K A SR I A R M AR A T T A5 BE T IX
A RM LB KIS RT2E” .

FFERHE T 4 FESH W, TEHMEW R ILFFA R B REA T T AE AR5
MER., WSS THESEENEBICE. EBLHFEUE, LRGN FBE
ELWHIEAT "SR HPRE B, — LR A 4 AR H NI7E L T e b9 X8 LS B R
BB 8 2t S5 AR B A B 0 7 35 0 75 40 T AR B ORIk R

LRSI R B EH R AU SY T35 3h 19 R (7] B o 2 SE 07 6 R BEAT T WA B9 LS50
HEEY MR T EL R B BEAT T A A RSSO B . B R A AT SR I IR AT At N
BRR B — S0 EL R B B UE R AT BRI SY ARTRE AR A ST R,

X HLRE 0 R AR TR

B8 4 A2 34 F5 AR AR B AT BT 9 L R 2 o b R b T o ) R 5T 6 R LA A R A5, T
il B R 2 ) S KR K A T Sl 9 AR U AR T R s b R T O A —
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19 A R B AR K BB A . X — R SR, — SR A
BB ERAMRE SRR ET. R KA MY EEFERE (M. Faraday) B 2 E
AR A FL A TR 6 7 3 1 36 A R T 6 T AR A, S R L A6 2 ) A g 2 (R £ ) )
LR, X RN EEROTRBEI S —RLFHR—IYHRYE. B
I 76 B 6 BB, RATT A AR BEATIZE 19 42 A 4 305 9 el B 2 0 AR 58 2 AR BR IR AR SR A
ELEEM, B L ERERAMNATCERT T HOE KRR,

{8, 2 TR B TS T T B E R R M K. FESRAFEFANERYEE
NG L T ARAHIM H 1 T AR A (ARSI 9 & R . ER, B TS
RIS ¥ GEEAARAWER T BN AERETRESHEARGATHR
3 e 4 R ol RE R AR , AN T A9t A0 44 SR AR TR R 3R A, T L 3K b SR 4 3 B 3G M A
EVN: N

F W TSR TR MIRAL AR B . BR, & FTAMK BB, ol T
W TR R IR, 2 0T I e HE B IR MR TR R AT R 32 . IRE Y ER
#AKIECA. Sommerfeld) 7€ 20 # 42 40 FRRR T HBACRIBYHEVEN), MIECRS)
F¥IBPHART BOEAEMET 1886 FAKE, WS #H 2K (H. R. Herta) AT
oL 382 ) BT A 3 R X 5 R B A 2 B A, R — HE R 1B B9 L R FT AR B9 (T EL R+ 4 K
B e AREE” AU, A 7 E — A A B R B L R T R0 I R TR BT
i (HR R T S B F, SR RSB B R, LU E B A it Y R AT, LABE
o, W4T ZES JHARNIERA B ERMITEFEZNT HRES, BIEREZTHE K
e BEE I Y (Treatise on electricity and magnetism) | XRBIBRMBR T HRFFl2E R
ABERSL . IE 03 PRATIE S R BT S GO ARRE . MR- E AT Rk, RO A4
L 3R A — YR B R 20 PR AT B SR A AR R B, 3 U B B K o 38 ik 9 R AT T ZE AR
S FEMEABRMKE. QA SBMAKATRIEN T % 5 R £ LU X
HER R RRPA WATH .

#FWTH T 1854 SFFEQIBF R BV E R ARFF M T R F L BE IR M BF 5T 5 X F0BF
R—ERHEB Mt Kk 25 4F . A TAEAT AR A Br. M 1854—1868 4
S5 — BB, LA TE X — W16 5 36 Fra mk E i 2l A0 FLRIB SO AR . ZERUS BT B
s EEARE T (B R )X — 2 SUF MR A 22 (] 2 ) (Elementary treatise on elec-
tricity) , LA B 53 b — S0 AR 3% A R 1 3C o

R FHRKTERRE TN —FRRBEE B PR T HABEHIREE
b s BARRERY —FE TR EBOFER, Mk, BRI &R 1830 42
LAk — 4] B BRAR B0, “ R R B B T 9 6 0L T R AT AR L A 8 44 T 4 L 306 S 43 AT i 3k B
LT TT B eee e 7o DAIXFRSLBR AR T A 5T T R E DT 38 B, 4R T BT “rRE S
WA, T 18551856 AF R R T H — M B BE¥E N WA R XOGRERMH S
£)(On Faraday’s line of force), X "% & ¥ 1% (W. Thomson) L i L 2 J7 78 F 24 L
JrRRART LT BB R T LR . Xt B 0 4T R Y 1 R 0O Ak B 3B S EAT TR G, 48 8
TRRAEEREMER . MAAERT AR IREREXR LRI, WA BRI
ToHEMESE., FAUE MEFRFHMERRB"TET(ARAFRALL)
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(Analogies in nature)—3C, WEE ™ PR I 1 HES 1B T X F2 Ut . 1861—1862 4. (1R
TCRMIREY FILR ) (On physical lines of force) , T3t — 3 % [& I8 i & Bl F1 8k 1 2% B9 XF
LB BT — SR B9 TR S B9 A4 A G AV IF REAR I . FERCRIE SCh O T
B R IR BEE” R BIA T “5 FHEWR” (molecular vertices) B L RE 7 A9 “ IR HE” T
ZFURAKR”. XFFFI R T AL U A BB B 2 SRR AR AR T X sk LA AR AR
AR RSB R T R E XN A RBRGBRA QR TMZ —. HEHF,7E 1863
4, M (FERI AP BY TORE T OGR4 B ER M EA R R R (On the elementary relations
of electrical quantities)—3C, iR T it A [F] 8 037 il () LB Sk o 5 — > B #it c USSR AN
FEAFFIRSE) B ATREME . 1865 47, b5 Y« — FH 3% F L BE 35 19 35 J1 ¥ B8 ) (A dynamical
theory of electromagnetic field) , iR4E I FI WO AR S A B g 5 [ 4 BT BF 9% ) R AT
BT — MBS R, FH T X TRBEASM PEENER UEFRECHEAT
—FOCR BB .

RMNBH, EREWRR, BN T - S~ LHBE T - LBEELER. HHFRA
B TT I, B AR bR P — RS B M ORI R R T R . FEAR R b X R —
PR E. EREXRRERGORME T MAABEOETRXRNBEL THIRILOH
B AR, AN X HE TE T 5 A% AT R X At 7 B AR B AT B X R R IR R B B,
TR ANHBERMEER . S THYKAEEE, XA A4 BB ERT A%, Biks
N, Xt 2 5T 5 S 58 5 HLARK A A TE O 5 4R S ST R R K U B B B TR, M R B R 2R .
B — S TR T .

FETLWH T 1865 FHRFATI T M HM 2 B S A ER , 7EAR L i S04 P BFFE T
B, ERKERE LY AT T AR R R, XBirRES W IFIE/FH T 1868
AT TR B RSREZ—.

22 SO ST — WY B B B BT, SR P R CRBOE IR — B, XEHE—
REF 1873 4F [l i, BUE J0 AT S U0t W 2 Sy 24 W B SR 3 2 3% JR 38 ) (The Mathemati-
cal Principles of Natural Philosophy)lJ5 S E B M M B4 2 0, X85 R IRCH R
22 WO SR VARRE A AL BRI R AT AR WU, TR E SR AT H 8
RIS B, X B H IR E TR AR O
L MREE RN SRR EREEMAC. EXWHER. FIEWHIL—EN
BSLVE AT EEANES , B F A I TE R I P B . XA B b XA
FEAR K AR — A o o B 40 20 ) 2R & T B 2 b AR — SV M O LS B . X i
<y TS °F R T 2 B M O D R R (R SR ) 1 1 1 A L 0 85 3 SR e
EHA BB H IR T G VR, R A5 & R RO L 3 i, TR E 5
S ITUF R . G 8 T IE M 0 T X A A, (H R B B A B A R AR R
SERL.

ST B LR MR T A 26 S U S o — £ P KOS IR B B 2 L TE 7 SR A
FREAVUMAE I EMAER. SEERMITFMENAE, IR ERRHRAE
%o TEXE, RN ZH EEMSE—F .

B ERWFEKXBFFPRART MERB RGN, . e, ERE
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ATV SR A BE 51 7 o B M T AE SRS 09 0 B o E) R B E B A 1 Y J) R . FE M
ARV SRR T 061 LA S B AR 23 3F T0 0 () 07 » 26 vk LS B R HAE — Fh IR RAFAE s iR L
5 BEHOR PR P S0 R R AR G & R LR B AR T T BCE R AT AR T B 25 & X 8t
G A AR B A R T R AR R A A S L A O BT KA T R, 4y
B3 MR IA I T TR C T A A LR AR MM R, KK E BT 7R
XS . AR X RS H R AR - R T BRI T e
R, AR WA B T WG M RSB IR LA 3 AT ) B ST X
ST I ASHEAN T — R AR R SR, B FE .

W GERWRR AW RGN R TR T ARG ERT R, e £
Wik HRAER ERFRBGHEHHBOEA, TS LR ARAMAHRRT FHE
SEECEKE T MR UA I R (D=cE, S8 e . R IR MIERR T RAR KA
WHIATRFLIBEM B SMME, XRAEEFRAXHT —E0 A 2%, B
A T o B B A TE AR T AR

B MBEMFEREEINNE I BAMNBRE IR, ETECGER—F B RK,
FR AR T B — R b S HERETT B R AR . AMTUE, AT R R F e e kA
B2, S B DG — T R, SER T AN B R NRM - RERLGER. R
25 BB () 1% B8 AR (T A5 J8 L 22 5 AR K09 46D SXFH DL 1 E AT IR 1Y

5 U L AT 6 SO R, BLAR A el T R AR KGR B , B B U
B S B UE I, RROR 3 TCLR A E M | B Sh R L B ] S SUR AR R R M T X R
ELRAMME T AXrt s, Hith, RITRE A FZ M F B B2 RARAH, LR
R ARHIER .

S FERR R AR, EFOWEMA T WER B R X FRE TR, XM
WERERT REBEME RSP EWN S . X WREFWH TN —F B>,
—I7TH AP IR R T 5L 8, ORI T - SR IL A S SRR R R
JR,XAERMFE R BRI ZENER . 40N RIS (A ) (R TR AU SoK
i T AR A0 AR I ERE DA ROE R Ie A h e SRR A SIS B B

BT 19 HERY, MEE R RARSMIRS R 7 E RN EHLE LG T T
AU BRI MGEIRMAL . KPR SR LI FE R REEREM, M 20 ta2 i JLK
TR B2 85 Ay, TE A SORR ¥ T SR K B B ARAREE SR A

2 [H ¥ 4 B Y B AL 52 B B (R, Feynman) 74t B9 BLE SO B 3K .

AL R —FHRARERE— Bl KBS AB —F F eI ERA,
LFERRPAGRE 9 BLFRELOFARRIELALAMI LR LH A SR
e, H e 25 Bl — b ik — T RA S F AR R OR, £ E 69 AR (38 dB R PO
RETEARAREHELT

RATAGF =BT & !
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AT JE 0 2 45 D B2 o o ) — BB 4R 4% 3 R AT LUK UL B A i LT R A )
G R 2 2 B UM IR IR Y. —FIX AR B A 3 R TT AR AL
TSR AEESE . TERRR R X b R AE ] 5 69 RS EBAE R BN R
AECTF ST — M . B 2R AR OHEREES  RATRBRAR IS T e 45 00 FUR T 8L, W43 R
B A E e ST

7 45 B A BRI WA A AR — R T BB EAL B0 BB AR R TR S ALIE T, IR .
KRR RS G BRAMAN . EHERF RS SREIX K. HBURAEHER
FTHE XA 45 04T T 4 T B0 ST ANY I, AT A B At LRt T R BESE L . %
R, B0 1 B A AR, 45 oV 2 O T R B U7 SR R BT R i 07 R AT 4
ES, BN T EH T E BRI NT .

1. B ANFSHSMEE, BMSRINOARRME, PlnA o RERE Ae
R, ERFRRSY A RREBGRE, F%. FIR hFUNRBEHER
AR, BRORBFSUMSRFANF SRR, EEFHE, HH R REE"
“HUBNIREE” L HLBA S % L X R T R AT AR R IR R B R E S,
MR ARLAEEILAF EGET . BRI UMk, FELANERIBRT
AR LA A LRYRHRE S . SRR TR R R RRE T R O AEINE
RARFARBC T, 1 E NI TERE K J1 . 5 ShE B A L B AR - B IAART
[EI O BE A . 0 2 R B = MBS i S B B, B R BT B R T L RIS RS
WL RE” 5 24 B o A A B 5 R T B A0 EL S AR AT B X LT 4 R BT I ¢ Fi R GR BE (4L
L el A8 R , AT A U £ e R E A — D R RE R .

2. RRFHEFEMHES . P, BFERBAREL e R, XRES
B LR A AT JE S T R AAS R AR . 20U BE vk (Rl B IR E HE X
&), P REEH.

A X— EAREE BN ABR". REMMER, BN ERRSESI AR
E. TEABIRI MDY, T AT L B B g sk SE 8, RATIFE FRSC R AN T LA X s 80
HERERE S HES IREEZ)

AR
1991 % 4 A 24 B
FAFhIZ LT
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B—RE

HE 0 ) 1 A8 R B LU BRI B AR R R X — BRI AT T . fEB
R ELUETEXSHORMAR IFEELRABMNEMILERTIARATRXRN.
X 46 IR 5P By o (Electric) BR, R S, K20 X L R BB RAE“FEH” (qrewcrpon)
R T Y.

73— e, R R AR 4 3 R AL TR A SRR BRI L R R BA B B8R — s
AR, 220, XEARURSHINERRNGS —ARKREMEARF R, X
L5 IR 5 HE H R (Magnetico) LR, B BEA (ayons) S 7E 2 85 F 19 35 #% JE 78 I (Mag-
nesia) W R BLAY .

JER, AMTRBXBRAREEAAERRN, MESCAMYFHERARFRE RS
MRZEHIRR R R BRI TR .

FERB P, RITH MR X LR P 3% T B BB R DA, 18 U b7 5T LS A m A
it B R BTG B9 45 B IR . BRGIXRESR S T AL R 2 1 B0 S0 B9 8 3 I B
Tix— T LAEAE N A T BRAR 0TI FOR R T AR A8 3% A 4R 1K — IR B
PSSy X — FE R i SO T AR 2 R A9 R, DAE FR AT AT DR I R BE b T
A M T SE F AT AT LA A7 TR R TR 2 U B R A R A AR B ) TR

FE IR BB T T, TN 355 5 00 £ 55 9 A b R 30 B B AR A O B R, T g 5 B
BE RIEMATR B B H T A EWA—Lent FRAA .

ABEREE R AE— ARG EE R — DA E R & R E
TE M AATY e 000 Bk £ Ay BE SR S p o TR A U AR Y O kL 3 SCX B 07 9K TR B R A o

FESR B0 T 2 R TH R B B 55 5% 4 TR AT BT BB IE A 0 309 F ) I 0 3
RN LU U HE 45 SR B BT A B Y R T L B . R AR AOE), RN BT B AR
R T S0 AT B TGRS 9 5 K HRATT (B 2 A R A R 22 )

FRANT BT 5 ZUB S B3 T Rk 2 N (R 43 32 22 18] B P BB O R 5 2 ELXE 4 R R R 3K 9 £E ]
HAFHFEZ RS LZEMAMRREME S MEMR RN, EHIBER, —FER
RIS SIS B R R, 53— J5 I R 2 o A 21 LA B g 4 40 3 4 3R R, 10U IE 3% W Wi
AR R R B AR R BY (AR BR A9 T HE .

E U, FE TR K, A 7 R B ST B, IRTE B AR R AE AR R BERL BB B F BT
ERAKFEEENT .

AR BRGIWEER . CLERREE LS AWERBHT .

ARIFZEH B R Z E IR R , B S0 T, i H A5 803 G 2 T e o ik 1

j’,,/m of the (Fiuze “Edition - 1



o BEIEE @2

T B, 2 Fh 9% T At T4 s 2 i) B9 36 R A9 — S R B SRRUBT R K B3R T .

B+ 38 3ok UE A 4T fo ol % B SR RS R K T Bl Ay 2 A R IR — BB AR R L 2
SEHLRE R I — 13 1 B T M B S48 B T AR .

WiT. B4 CLMBA— U1, WA EETIROX — SRR R, AL, 8
18— SRR B AR EE RO T B EERITH 73X — 9068,

JLP AR ESBREFET MM A B R, URXFF R LIEHR MMM E
A, DA R TERAE MY b B RON B SR T, {E R, 5 5 B 00 3 SR Ay B L O R
gz A AR A0 35 B , BB R KAR BE T SRl = b 45 .

PR PR E R P2 i 2 51, R A9 SR R RESR HESh T REF I, S T R
WIT . ABARURKIN T RATIE TR 51 B 9 SR, 7 EL7E BT B9 (088 0 i) 7 3%
g Ry B 07 E B T8 A RERL Y, B, b 0 GRBEIRD T IR — B FHE
1] AR 7 Z 0 8 i A AT 2 i BRI O A SR

PR S 7 R L A TR 00 R TR e 0 R A — o PR A ) R
2 FAT 4R BB R I8 2o 4E 1 W 58 S0 0 S i — S R X B B R T RAEA . Xt
P2 SR UL B3 e SR A R FRAR b J AR Y B S SE IR L, TE L SR R R A T 2
FEX PR THEA G S HE— S BB RIA T BB 288 TR KIS S, T8 g5
VURTR AT BB B T LR R MW R R 235 0 .

AL MOE R R T AR T R SR B IR . SR T L X TR T X 1 8
B~ LT i 09 Bk T B 7E AR LA TR T IR ST A AR UL, X 2 F /R H I R 2 A
BT ER .

AR — KRR AL 2 W AA E AREEENECFER S HR NS HREEER
P A0 0 3 00 A O ) T o 5 At T 9 R T AR — A~ 2 B B R 5 At ATT B R 95 A 2 B Ok T LAt
IR B RBR %Mk B S LA S A HRHE R .

FHRYSEE, 5 MR FEEAE AN MM ZU—ForRiemy e
PR B R BE X R, 17 LAl R A O R Y A — 43 BT LA JE A B 5 O e 0
R i A B AE i AR e R AR FHZ T .

330 I 3 ) — P TR 5 D S 0 O 2 R A A B R B R o S A Y AR AR, T
HB AR B H TAHNNEFFEMBERNBEEHRERY 2L, REZ —BRET,
FERIF LB TFIE R LART, RO A BT XX — R BFFE HB RN LIRS
TR B B SE I 9T ) (Ex periment Researches in Electricity) B 1k, BARBH ,
AMTA R FE AL 5 LR AR R 7 AR KA MR MRy R Z [ 2H —Fh 251
B9 5 A THT 6 3 JR 43 505 TR R 3 2 R ATT AR 0 B e (9 78 5 AR R R . R AL B 1, X B 4196
A FAEMT— R . fEX— R RV BRI - WA E LT O
TEA VR b B2 BIAg— B A R K — 36 43 3643 80 il () 5 BORURT B L 96 A 00T 4 BT R R
ZF: 1 £.370 aN

2430 4 SR BT > PR HL S R 3 1R B, TR B8 2R 2 At XF LR A9 AR Ry Bk AL R — RO T

D RATHHLL W HHA B LR HR TR R BB R TSR RO

2 (D Featise on “Eloctricity and Nagnetism -



O F—HRF @2

L REHBAAI RNBF S OB RARR k., Rt &, X 8607 5% 7T LLRRRY
Y BOETE R I T BT AR £ & b 30 S 7 SR AT AR

B0, 22t B B R SRR SR B — e g 2R 5 o W Y 25 ] , T 02 AT Y S AE 55 R
R B B TR Y ) L s SRR B — R T 7T ) A B A A KT L 5 %
LS5 16 7 R P HEAT 2 A BL AR PR P R B A MR B8 T At A7 J00 39 2 T A o R IR R R
R BE AR FH B — Fh A G P 3R B T X AR KR .

W3R B IR BT IA S 3 HL S Y 48 3 BRI AR BOF T SR, T R B — M SR X T R O
W H SRR B ARRE Y AT R — L B Ry B A R A8 B T B, R MR E R
FROTEEHES T W, RAR R, SR8 #0977 ¥5 28 L TF B AT DA 8 4 TF 4 3k 38 3 43 47 T i )
FBSY AR Ty vk, T 3 Y B0 Oy 3 U R R AL A 43 FF A WG 3 ok 4% T A R 4 44 B TR
- IR .

RARI, B BOERMN BRI T W7 T B SR BB I 07 38 7T LAF A B ik B8 18 R 19
AR LB RN R A EMW RGBT RRBEGFBE,

B0 3 T4 A0 A SR L FEAR R LR T IRER X R T R IR R i ——
XA OB AU R — RS AR R R O M O i IR A R TS B R
HEEE, ERLEE RS W AR RUCR —AEANERNRERANER., T
R LU RS SRR 0 34 2 30 R B AE X B P HE M (R, T H,
R TR AR A AR OR B — e, A AT FT A B M R RAR R

MBLER AR L, C el BEEE AR TR MM (EERERE MG
#9) . W F 1A B TRAT A (LAY P 2 U B 5 SR, Rt 452 PRI R IR OK 2 BB T A9, T B R 30T
P8Rt A RS ] KRS C.HKE B CREATREHRT 7 ORFHRBEER,
2 U E B P B AE b Y, (5L R R R 1 R A B R T SR R RO M X B L B
BT R IR P (BB M — R B A R R 9 W 15 1. XS8R e A FESE 3
2 I3 P o AR TR BT AR A £ K RRUBR » R B 4R M b 3R T At 18 2 TR R A £, B
SRR LA g e, 2 (2 5T 3 I S A TR AR v 2 o R K B AU B AT, A T B
AT B B2 D o — AR R C T AT B Ay BB R

ST AR LY BB AR MR R AN BEHEYW T RATLEAR M, TRABN
A E R L FE TR L I R IE H 9 ATT H A E a B R H RER BE A 5
AL FRUREE A U7 X AR IE R R AR R SR T L, R A S 4 T AT B B 78 R AR
LT SE  ELR TR AR T A B A s R R AT £ S o S AR X L, R R A R BT S I AR
J7 T 3 R A T T A B I A P O A AR At

BH, N E R R, R I ik R AR B . PR R R
v T B B 5 T AR O DA AR S AT EL S 8 A P B A B A R R — R L R AL &, T L B
W T OB, (R, SHFEN . XFEREENRA2TERYESRE, UEXT
P K i Bk i) 20 O R 5 0 7E BRI R R KA AR B9 .

BHRRA Y T — MBS HTAR— R H T H 2GR T —# 5k iRk 4 5 e
S PR 5 R TR AR TS A () i A . R RE TR PR BE. R BT 6 A 7 [ 7 3 1 4 4R B A ST
o T EL ALK AP R 0 T 4 MR B 4 B T 3R o LA PR R

- Prgface of the (Fiut “Edition - 3



oD Bt @

REA AT TSR - MEAR RERRAE 2. BEEEH XX
VR — U] B AR B B 2 e AT LA B SR 34 (AL de la Rive) M (%38 ) (Jraité
d’ Electricité) P {$ FIR K H 25 , (17T LA T 48 3030 3 o 15 BIUAR A 0 39 25 , 1 4n 4 7
8 (Wied ) iK€ Bh HL 2 ) (Ge D » Bt} (Riess) i) € BE #% L ) (Reibungselectricitat) Fl
TU/R (Beer) BIC MFH% 5[ ) (Einleinng in die Electrostatik) , %%

RILFIEHACESMREE TREMRF LB T, BERREE ML LRI EMBT
R RER EAE W £ T M) T AT AR BT B LW A BLR LAUS . 3R A AT 40 3 B R ok
FUSEACE LR BIT) . A 598 B4R B Je L8 08 15 R 0 L% R B R E B S — R
AR A LB 1R OL A BT SRR . R BT Sk R 4 B — L P R Rl R B O A R
BUE A R EE R —FFha 3 B At R AR BB A EE B9 T, T BLAR AR ik 2 AR R — A
EERBLRMN, BT ANEGBOFBERIRE THA AR FRERLEREN
FEC.

FMEMRE. REARZREHRAREEBRKE LN, BRI ERRY T4
FHAERSHBARTLSHOWAN . ERBACRIOES R SXREBEESKN. BN
AR LB TR 53 IF R A, T AT LAAK UK B i . 20 SRBR 3 3 BT 5 Y 4 40 R 8 W LA 9 B4 —
FATBMEN BN BERAMRIURN, RRFUASBRRYEEANZ B USE
R—IR B R IR R & T 7E R R BT IE DB BT 9 [ RE  B BLAE I A BN .

B A S — PR Y IR RO H ST KA F T UK P B — Sk L
PR B A TE X S B R AR B DL At A S B R BT 45 R B bR

5 — AT 45 U T O 10 B G R R 43 T o A L B 9 I O 9 44 4 88
Tk

AR A AR E R RR S FRMKER AR FREEAZAENBR
SR, RAET A 0G00I AL B .

AR - R KK H
1873 %2 A 18

@ Lifeand Letters of Faraday, vol.i,p. 395.

4 L heatise on Glectricity and Magnetim -



O EZHEF @2

BRERF
. @Lfm‘/y y the @”M “Edition -

243 SN 24 (9 LR B R O3 RO R AR B L EDR TR S S HEATRISS LB 7. I
BRESST 8 AR E AT T T,

P AR AT S R X LK R B A S AR AT RN A MIRE A
HMHEHITEAEKMRE. AR M Bl 45X — RS R T Z Rk, WEs
NABEREWRTRLSEE T M T V7 25068, TR 560 P& G 2EAT T B8 SR HER
.

MIBATEIFIE X — ARJLF R — AR B . R A S Eh R R AE T R 2%
T A T A — S HE G 25 IR 37 TR Y — 409 53 48 4 A MOL AR /D O ZE R
LS, R E D WREENRFBOFENYERIEN#E S MU RLER. LY
e /NERFA T IE SR T EK .

RAHE R FH PN REZFN EHR G EHBATRAG A IBRRE SR
B A SRR ER R TR RN E, EXLREE REFLAACHE
ARG BB TR b AR T 3 A AT £ S5 R Pk Y AN T UM T — N
FLENFE T BMCUFIR 317319 T L. 33X 20K 3R BL Y 7+ 5 BB 48 W+ Y SR L R
ot A A,

E—MAAF NS EET MAEX AT EFRERGIBASHY, EH R
FRRARER H BB R . RAAE, AR ERMEX - HTAFEL
BUE. BFERD X — A E TR B O 19, B 7 B B8 5 S0 8 A B 30 99 18 B S s BUR:
X — AR B AT A B BY L 3 R AT LUK B SR 2R MY 5L AR KT - B (Chayles Niven)
BB = — B8 1. ). BB EE .

W.D. Bi&
1881 # 10 A 1 B Fol#fr=—FK

- Prctace of the Gecond Edition - 5



o® BiiER @s

BRI

- Prfuce of the Thind “Edition -

FRPL LA 2t B3 (Clarendon Press) £ % B 2 &R T B 323X — MUBRE I 4E 555
A4 VRIR A RARHR 2 W. D, JRIR 5B 4 i T4 55 1038, R AETE 503 UBIA 95 37 iR
HRREAE T .

2 BT 5 A 00 T A A1) B R A VB VR S A B B FE X 6 AR B BB AN R 35 B,
B SR (E AT R R A T AR, T — S 0 9 F BT 63X — R0 o M At B
KEPEEEIE.

BABERE LUK, AHAT ST THE T4 T E i, B B sl £ g e
BB, SR RILF RAEX LR HEFRA AN, XERNYBRE ERd
FABIEX LR ERFIAMIRLHEES. HFWFEETE LR T BB N R K%
FH 24T T iR e (53— R B R A T R /0 T R %ot A B — R 1D A SR BT M B
RN DA SE R B, A pn T IRIA g 308 Xt L 2 i) 2 A AR S 4L T Bt B S — B T e
BFFEHB 8 918 T LA PR 9 07 SAESC 38 0307 45 BT 48 9, MR T RAR PR R B, 76
Rl @RS B SR MEKE K. URE S0 (B L BX — 4 B WA 2 A K E W
NERAAFFREE ST . E IR P X e R R R I B TR T R
AT R R, X NED D SR, AT E T, H R A ERIIEL A Z AR
HEE . X EREE AR IR AT YA R BB . A R H I8 AU 2 WL A AT AT 48 4
HEONEEMAMFEE S, X —RPYANREMBRASES( HETEX.

FEMRER LB R R AR L RY S AT bR AR R R, RN S
R HOE S R B ILTP FTA 23 A 482 18 B 591K A R 5 B R A0 T A 1138 B O S 1
T B 7 184 110 A R R A 5 I K 2 B9 A K AR R AR B IR BN -

TR 8 22 1 B B0 TIE 2 T8 3T 5 4 B T A E A E R e 5 R 5 RIF W AR MBI AE — VI H B P
HAH B AT 44t AR SR L SR B P SR AR /N YRR O T 22 B BTAE L

AR TENT S BRSO R Rk (¥ 3h y PRI ) B ED T A B — 2R B R O k.
BT JLRR AR X 3 — PR 2 B 4 W 8 3R — D iR B R BIA T T AR .

TEME A X R, 3R 2249 SU B 3 2 W B2 1 BE 4B #E AR 30T - R2Fi (Charles Chree) 58
AR ATRER A B B . SUE SRR TR T AR RAE, i ML IR B R IR RB W
L2453 2% 2 8 2 BE A BE 18 1 3L IR (Larmor) 58 4: . R 30 A 52 50 % ) WO 5L 6 B A B
(Wilberforce) S 4 il = — 2% Bt i BT 18 FLH 52K (G. T. Walker) 554 9 Ul .

1. ). i# W3

1891 %12 A58
TRt kwd

6 - A Sheatise on “Eloctricity and Magnetim -



e 7K F ikt

FRER IR CE - PRI
(F—4)

PR [%] &RX F
BREFZHFRE [3&] 4m %
PX S5 XABR R EB [%£] 2Rz &
RKETIR (2] FarF
X FRYBRFERFHAERERNOINE [ %] twhiss %
WFEHFER [ 3] i Rom F
Lt RIR [ ] i %
D AERH [3] %% %
EFEiL [£] BritF
IREERIILZE R [EIR SEF 3
[l = 2 [ ] 2R ¥
X 2 [3%] 4+ %
¥ e [#2] 28 %
MEEEIRL [ Al ] 42X %
ANRITER [ ]4art %
EEBIHRR [ S]] #2% F
SRIULVE (B (FAR) (RREBHESEN) ) [%] &8FLF
L SHEY (£FE) (K (RRR) ) [ ] #Ask 3
AXEBRRONE (2FX) [ 3] #As %



The Bistory of Srience
1)

BERSHXF, BHERER
(HEwRA) ERA-BH ARG E?
bHagHERERA I X G ERW?
HENFELR—8E “EN° 5 “HR SBENHE
SR, PECESEITASEEOA N, FFOIRE
BT, IR BT RBAR IR, J R RIS
Tk B, HERTERIKTAAS EH W

£, #
055 SRR — AT 22 3T Wlﬂia

AU, WESEBAR, ERLKARIKEIR, BRI
MWR, ERAVHRACRBAT.

i MY, SRSHFOIRB

BREMAR, URESHS, BA, SWAXANIN, &
ﬁim*ﬁiﬂﬂﬂﬂ:ikwﬁﬁ. SRR RS
0, B
BA n

. BAREA
AT

P a X

BRAK.

RHOAREMR, KB LR LR, UL
BoRHRRREX B, GHATT €108, XE—MIPE
SefER PR R

CERT 5 BE" Emm

AR, FRBFEORBNAZHILEREEN
i 8 HAAM
éﬂﬂimﬂﬁ‘lkﬁ)\& @Mﬂﬂx;ﬁ/ﬂiﬁ Tt Fam
R
Tgmyumzzmmﬁwa* LN, FEMBERAE
SARBEH, HIERI7THLHORIICENTIE H 47 B DM
BT b, SRS TREAGKRGRMARE R & B8 T
EHHANTHAY, XERAHI AARMBHZ—.

[u! A

FERMEGHH O —RAAHTERA fizod
A —F LS A SD M PAENLE, ERB¥ B SRR

A DREOUBE TR, FRHIEA, FOHM, RQRE—{

i, BASRERIA
BHP ARSI TROTE, #{!ﬁﬂ%wh&Kﬁ*mEEE
W, ERIE, KBRS

NYNHLR—EE "My" A KK REBENHE

SFRAERAE, FBLUK SRR TR YRR R
Eg KIMEBNRRAF, AREFRE, SHRMBALER
ﬂ#mﬂi**ﬁlﬁﬁﬂwi& EHAN, BERDA

WRYEMR: RR—ii
HEEET, MTFENT], HTRIEN, KEHTREE
R, HRBE, E—ILWEABHRARZ ROBELIEIIA
AR, BEEE.

BN ENERA

ﬁllﬂ?. AR, Rff
SRR, 1559555&#!&?5!&%%(!‘.

MYRBRALLEY

B, BER—
REIN: 2 PSR L

BREIRR LR —FBENE, —REEhN . BTSRRI
Hike PPMASMARINA, EBIITR T S 5 B3R,
FROA RPN, AN . A A T |

RNE¥RRUABEN
(TAER? Rt AT

faidd

LIRS

AR g, TIRABXA
3 B, GARAE

FBEARREE, RIEAT ARPERIFK . P
HORRE, RIS CUEMBE" | CHAMES" | AGRE
BN R LT BObE

WERLEERTORE
R ERREA TR, SEARBAREH “Yeo© o B4

B, BERARRTARE "No” o BERLIR ERR RS

AT M E——RRERIAMESE, SRR

*®, R "ﬂiﬁlﬁuﬁ Hifaskis, HWB

SRR

S R
ABBI— TRV,

R A TR R
h, ARBSEERT FFHOT

HAMEBERN S MR M HE
FENBRINEERIE Mk CESRES, HR

FWELE, TRNENTS, BEROR
. BEERLR X7 M. (R
B) 5| EH TR “No”

BABET “BRY" .
MR, URAEINEK, i e
B “No” {RAFER Lo




oa® AR @2

#E/1

(il A)%&k/1

#hkEE /1

E—ARA /1

23 V. V. WE

REZWBE 6

#® ik EFGE

¥ — #eF

% MRHIHR /25

-5 BEAYSEHFERR /0

B=® WERE R BINFNEEE /69
EOE LREHE /81

BHE WA BARZEHYHAER /100
BAE REHAREEL /109

$£tE WEEGFNSAAMERENTR /114

@m@ 1



o® BHEER @o

EIR
EPE
#+E
w+—%
E T
=%

¥ =%

BtmE
BtaE
BTAE

WEERW
LN

OW W OW B W R

S BRI BB / 120

BRI R 2 / 124
FATRME /148

BB KRNI /156
T SR R MR / 180
B AR /199

& F /o1

B /228

BB / 227
BRI B R BN /230
BIESE /235
BRARY, / 242

LM ER /209
ZHZERNSE /257
=g EPNEEMESF / 262
YRR THSE /22
BARPHSE /281

€358 49 & / 290
XTHRAIBE /307

#F /305
BEFNEEIR /317
BEDFNBER / 330
BEEFNRER / 336
BB / 314
Rk B BR B B / 351
BAERMBHERL /363
UFWE /313

X TR / 302




S BHR @2

# o 4 & F /30

B=+WE BES /399

B=+HEE REBEXTEANBEEBNHR /w0
F=TAE BERRANKE/ 21

F=+tE RB—IEANEECHBE /433
BZHN\E XTI EBERRNEBHHE /436
B=TAE SUARNIHHFER /W
M+ BERIRID / 450

BO+—% FIBBEBRYELY /5
FEN+IE SRANERARE /66
BH+=% SEBEGNBR/ 05

EM+MmE LHUEGPREBMARE /40
BEO+RE ®RE/ 0

BE+AE FTER /508

BEWO+tE EER/ 518

FM+N\EFE BRENE /533

FO+AE SR /57

BHETE  LEMOLR /58

FR+—F BEANERIENT /565

BHETIE BHOBUMameMmtg /m
BHTZE JHBEPRE /s

FE+ME XAABERS /59

ERLTRE AOFERRMBLMEMARE /o8
BRE+AE ZEERER /63









P %it BROHAR @2

1) —AREE—-FHRRAMEERNEFTRRS . KPR RREENS
PRAER R AR LB S — T MF KR LT 5 — DR BRI R BT R 2 B R 2R B
AR HE B R . AR MRS E R Sy 2 iRk B B T 95 380 U i Ay i 4 300

20 A IR B S 30 A B, R 0 A £ A0 R R Y B, fEL AL 7E T A I B 1 B 2 R B R
ARG HE B ) R BRI = A  A BAY R B SO VS SR 0 T BRI AR I 1 Bk
53 BSE LR — A EF TG — AL BN KR — KBS AL,

SR, A7 B FRATT A I 2 ) — 2 BB 35 T FP S AE ST % 8 R R R S, Bl dnim
£ BB K B e B R A AR A S, TE AN SE 7 e RBUA M X F s 0 — B . ZESESu L
T AR AT AR — RO S (BB R R — ARG B, B S B S R H A
AR,

2.0 EMR—TEFERN, RIOBRKE. AEAMERGEFAVE LA E, I
AR 8 i3k £ B {37 TIT 300 3o R T TR L Y S SO HE £ BT AT B G L B

RATITRAD B2 R PR X AE B AT ) — DA ERIERF R R SRR
Pt B T A A B A B B, BRREAS B D B SR

7 — VIR SR, B I B i BE R BN R T — 1 3E 2 S A A
07 o F LB 500 35K 4 RS B A B B DR AR 5 AR ATT AT LA S SR AR AT £ SR N — A B
A7 il B B 5 — A B

B AT DAH 3 8 6 = A A ROR B9 8 — A A B Bk By .
— A4 S B AL B = A B TR — A L Y n YR T AR, B R AR X TR AL A
'’

B0, Bk b AR R R K AR B — AL R IR KB
T B R K BE A S T T AR 4K, TR AR AL R Y SRR R T K B R A =
A,

KT iy B A0 B0 S ULHR B3 — Fi R I, B LI A T R AE 0 TT AR B B ST BT 48 B B9 O
B, XHE—AFRAP NG DR T = A A AL g — L R4, XU AR
B8 . ARARAEE , 7 R AR R SR, T B3R & A R R 22 4, B e R AR A 9
EBRALHZAF, MR BERRFAN O,

ZAHEA L

3.0 (D KE EREGEEED,EH TR HE R KERER IR, ERRAE
7E W BU#B (Exchequer Chambers) 1 AR RSB =502 — .

1880 BEAM BT AGHBERRER.,

@ RAE IR AR G0 89, W Théorie de Chaleur, § 160,

e i ,M&rﬁ/ fﬂ lieh 3



o® BEER @

TEREFRAT KB H A& B, K ERARK. EHIL L, KRR R RD
I — R FFROTHHZ— BRELHA L. EREFEERN I FBHK
BE 2 IR R R A B 7 R VK A YR BE T X R TR S A BT S I R . K
FEA B A LA SE SR T 0 TR A T B O A O R R L T 4P R A0 9IS 0 P IR K
RIAT T B

AER O R 5 B K FR B 3 2R A - 357 B B9 7 B B E AR K B B 36437

TE F AT E B R LT » BT BT IR TSR B A 8 3 A9 K HE B 37 R TR 6 o 45 S 0 i £ L
25 AR L AR 6 o 092 26 60 15 B 43 18000 490 SR T K 9 G L B T R T G S i o R AR
B BB o BORE— BRI BR R~ 80 45 4] 2 LB T 36 N T L X MR S 2
B %A L BR S REFF A MO AMTTBT R .

FEAL TN A B AT FRATTHFE A BE A9 B I S (L] A0SR LR — M R, B
BRI S8 AR B B [ L ISR 3R 1, F R IE PR 00 1 BE R B et ([ LR FE A R by

4.3 (2) BY[E] FEPTAT 9 3CHA B S, B 1A 64T o 13 R R 61 M BR DR 1 4 0 e ]
By, tHE R SOLRRE I B F A, T B R 30 FATT 69 8 58 0 28 4 R T AR MY
T 5 T B SR B B AT AR SRR E F — 4R a0 K IRy M U i tE R F g ety

— Y1 SR IE R BT R P A B 18] 30 R S 389 K PH B 1 D .

AER IO R, — AT O A B 16 0 B . — 1 B0 R A B IR S48 AT L3 oot SR R
FEFREE B IR B S IR A R Y BE R R K BE R A

FRATTH A Rk 5 oo 8 8 S By (T T B 1] 1) S B 2. 2

5.3 (3 Uik FETRE AL A9 HR HE S AL ORAFTE I BORE T BN RS . M AR
DLEIHE 258 XXM B LTz —.

AR R R T, SRS b RAR M IR B FOAR M R SR T — 07 JELK B A8
RE TR, TR MR RAFEERY DT RESN— T4,

30 s AR T A b R A TR R R BE L 8 KT X 4 K B 0t T B B N
BE B0 A SR R — 70 R RO A P S B LR TS S M 3 K B SR B 3k
.

AEHR R I A, K PR i S R BR A IR A BB PE A (B R A R SO Bh A
FEE R TR B A AR G5 TT A 51 7 00 56 S5 T A B (6 R BE B B G . RO
B Ik B R R R — A AR, R ) A 30 B S Ak 9 55— g JER TR 2 6 B 4 G
M.

2 T 5 — AR AL B B FRATT AT LA 3 I i A L 468 5 S K HE LR ]
i3 5 thi R 43k B 030, T B T BB SR L F 3 BRATT AT A E — KL B A 30T 1B A B3 —
Ao BUHE AR IR 2 O1R BBk ARG R — i e T A B — 5 F 0 R TR AT 4 AT LA
T BT 0 SE A 5 SR T BT RS R R Y S R B

@ &0 Prof. J. Loschmidt, “Zur Grosse der Luftmolecule,” Academy of Vienna , Oct, 12, 18653 G, J. Stoney,
“The Internal Motion of Gases, ”Phil. Mag. Aug. ,1868; 4 & Sir W. Thomson, “The Size of Atoms,” Nature, March
31,1870,

388 Sit W. Thomson, “The size of Atoms,”Nature, V. 28,pp. 203,250,274,

4 - Treatise on "Eloctricity and SHagnstiso -



oo %t RHUR S~

TEAR TSI 10 BT TN 5 [ MO S 0 ORS00 B 20
BB AR A A AL — . S0 o I S R I — 4 T B KA R R 49
R 5 RS PR . T A G B B L IR T

ISR R S R R 0 0 RAR R 51 7 45 9T 5 5L » I CMD 0 i 49
RLSTT,

Bt — AR o A B - AT I 6 4 AR 0 T B R
S J3 e — B AN ] ¢ oA FE— IR B RO B 30 R S — BB < U A
AR c= = LT g =2 TS, BEAN - R s ASREET ¢ R

s
A TrRRRE AR T BRI BRAE e B9 BEAIR CL T 20t X AR ] — > 7 50 40 0 o T R e 7 —
DT R A A AR R B RSO TR T AE ST A R e 45 RO,

Sl fr

6.3 BE 86 i R R A5 S L e IR A Aok 07 BE R A BB L BE. B R R 492
[LTJ,

LSRR ATIR I N i 4R 3 e 4 9 K BE 0 (6] i 8437, O S B BRI

o B gt B0 R AR SO FEE A ST B IR O S 1 RN RE . B RAELLT .

FENBRMRELMBERASHAMTERY MY ROEE. THRARZ
[ML™],

By Bt A S (07 R AL LA 07 S BESE B 3 Y AL R B k. B RARIMLT ],

78 AL BR R AE B B 18] P A B B B ) . B B4R IMLT (],

X B MY B, T ELIX —E X R EEH N ENE - H RPN, Al ER
FHXLEHREEEHE ARAT S MO at REREYERAGCOER, T
B R TWRENR, RRNEFKARGRBEFTLAT — Do S E A EBET
) 5% B A5 ok 1A 24 b oy B 'y SR B (Lo 432 FROR 7 95 7 B9 B4R 0 R 6 S 00 K A A 278
A T I KT AR T BT SR BT B, W RAX S B AR L B SRR R SR

Xt T — IR B AR XF R E AWM ER EERES TRATSIET -FER
738 E AR [ fg 45 B 4R AT W A7 R 9 4 0 5 o) BE . DLAE T A X BRI A1 AR R 4 R — AR AT
PRI SE SCHEAR B P K B0 7 2 () 07 2 R 12 B #9501 S 3 £ 4 B % A 30 B 08 R A
.

© SRR K AR A2 S A 0 RO AR A R SO A e e, TR B R ST 49 R 1. 537 X107 31, 3R 15. 37
W, F ES ISR ESECE R P8 B AR T 5. 6604, 1 B¢ A 2 571 9 M AR R~ A I 051
TR BN KRG F A RTBE T LAME.

FHUEHH T R MR 18R MR S IR 5. 55, AR R AR OB 150X 107 58 TR A At
R MR B 5. 50, MR RN 1. 49X107 3,

 Prelimi on the e o 2 i 5



o® Rl @

B iy B4 437 AR AR ST 7 5 o WY LA B O 1) W Rk 9 (L BE R B BT AAO Zh . B R AR
[MLAT* ],

Sk 4 TR AR AR 01 B Ak R B R L S R R R R 2 RR AR IR BT RE AR A T R B .

Foth ik 60 5E S U R ENFTY R AN HERTN AR EMNEITARE.

EAE ] — b B0 W00 S ) g L L O L e 246 A D A 4 4T R i L 30 SR SRR B L R
fITARICE — &K RS~ RAXBEEFNE T, 0GR RN R E DAL
IR CF . BT OF RS R R T R AL K /N T2 R R E TS R
37 2 B 40 T 4 7R B 4 A AL (S 2 TR R R R T AR AL B

2l iobe3> R B3 44

7.3 A EBLRREGE AR, IR M —ME AR S — D ER B R
o EME .

FRATAT A — A S R 7 B 8] AN ES (6] o SR AEAE B RS B X TR NS
SRE— A T A A BB — A B ek B 53— A B T 3 R AR A5 ] e — R,
T B B A3 R Y AL B AR R B Y R BRI

TEH KK AR E A H M FTRE ST B, FTRA T LR YRR
FE—ANRFRTE R BLER I R T3 B R BRTT R & A BUR H .

— A~ R R Y A 7 R R R, AR Y A AR B R AR L R A B R

BN R B — ARG TTH Y x Mz, MR 0 0 u Mo, ELEHAED]
w B = N xy AEB] o B vw EIA wi A B wa s T w AT o KB w BB BERAE = =
= (AR E X = T & AR R — R R g, Y« SR 2 B ISR
Mou, 228w’

IR RATE u Bl z =z, b3 = T H MK REFRS z. Mz BEWEET o

B A 43 B A R LB 4 SR o A e ACGE AL T xy BTN U 53 T i 4 MR AL

T —xo

w' —wy WS EEA RA AR R . AR w R — M b R A B, IR 3 SR v RUAE X
A5 B x WA BUETIAFLE . TEXF IR T RITLAKIN, 4 z=x, 6 ,u H—DTRKH M
SR MR uNRRYE LESN . WERTELERTTHE.

A 7 FE (61 A o, A5 BT BB R S 3 40 e 5 — 4B T A BOAR B 3 O AR B 9 Sk . B
Roxy Az A — AT 2 Rz K— 88w B ARE RS F o T we RT3
BT w' . BERATRTT BB w R oo Fl x, 28] LA —Fh 42 T B9 28 T 40 2 3£ 22 19 07
KM wo ZE) w . TEFEYEFEB B, RATT UMK 0 — M BT AFEHTLL S
o H z, WAEAREE F 0 G934 F A B Ao B 25 R AN 1T . 40 SR 45 RS+ R AT
BT w 7E 5 BRI B AE AR AL D7 2, AT RAB R Y o R R AT 45 R R FLB Y .

6 (L Theatise on loctricity and Magnetism -



oD & RNk @~

B AR ARBI A ES

8.3 ANMTRAIBELNR = LAS BT A 25 0 05 A 52 6, M 6 3 0 7 40 W L1
R 00 KETRALT 30, T EL 3% S 40 9 A — A7 85 0 3 25 25 3 0 AT 72
89, RATT LU A H BB o= (s yrer ) =0, FIEBHITE p—0 HHH B, % ¢
HIER  RBAERA Fy Covyoz, ) WIBR. M g Hy 0 EBHE AT F ooz B0TE
K. B F, A, ZEA A ALERER.

H T T AR AR A, BT — RN « BFR R AT
BB IR F A F, BT 2.5z GH A FERATT LT — A KK
FR BRI SUEIANARY o WENH BHET P T4 o 24 00 03 B
FFL gt taaT, =Dt

RE» R-IMHROBR FARESAK F BRI EERYK. HEORRIS »
EHTRK MY o HEN FHETF, M4 o AR F HEFF,.

FESRB SR ES

A B A — Y ST LR R R B L e S B S I R 457 2 M e
FH o= gy yrz ) =0 KR, B Fy B Fs [l g Ml n—1 A FCAEIBIN Cxozy oD
SR H

oy 2 Ky URE IR Fy o 02 g Wy IE BT , SR Fy 7 L BEAA F A S IS 10, %6
HRE WA F=F..

B, M g Nt , G L

de
ddijfﬂd&#’sﬁﬂlﬁl. B R S R ERT g #0SHCE T A B A B S BORS R E

40N

dF,
ay ™

ASEE AT R AR D (2 A1 32000 50 BV 2

FBIR NS B

9.3 MR ufkx WM EKTHENMELE z.2+taxtna UR—YIHEN a i x
AL HBAR D » o RO e 69— A JEL 303 R 38 T o R 0 B L

IR x BB AR w B9 — A BB WIS F— A EH w fl, 2 BT o BRSO —
RIVEREN a fl. FEHWBRT = WM w 9— B HBH T a B E TEIR M B

X R A SE Y {Q-#ﬂﬂi!&%ﬂﬁ*ﬁﬂﬁﬁﬁ’ﬂﬁ.

- Probiminary on the Ho of Duantitia- 7




oD BEiER @

YIMBRZERN AR R

10.3  ZE X 4 38 Mk iy b 26 e, £ B B A R R R A 45 FE B R TR TS o F R E
Wy 22 3 B A R e A i ) T TR R K . R LAE ST 2 R 5| R AR AR, SR
B R BARM AR —, WA X RICILTE M T EMR T X FRFROTE. —T &
B {37 B AR T AR T A I S T T ) Y = A 2R 0 K JIE L T 7R R 2 T A R Al 2K L
HBRRT ZHRBEGERE.

(B2, T BB E B ORE, RRTHE, HEE L ERRd] Q5 AEF
JLAE R, IR BAR— R T B - DA LA R EN =245 L, EE-HK
KANFUIT I BT R E R = A58 b SRS R LT ORI 2 R e SR 5 — A
U 0 e U 0 R A SR R A IR AR 1 R A A8 S LB 0 8 W ot % B i £ DU T
B ok O #E 4L 7 25 (8] J7 W3t X — KB A HBB T RSB .

B A8 R LT B R 2 ST B2 e A TLET S8 3B 1Y O o A BB i e 7 sk 3 S B
Bk BB R B K, TURIMEER RILNERA T RERMNFTAOER. RTRH
B SR T I T HA M TR BB R O B I 31 R R T 9 SR 2 — D 4 1 B
FTRERR R KA FIAL 6 5 U ILRAE R B Sy % b, RAVAE IS A 6 PO A5 Ty S, T B
AT st 22 1R A4 3% R MY LA o OO A D UL SRR ROk RN, Rl T AR E
Bx.

11L.] MEPrENREEFEZ — RE FESMRR S AR AR,

— AR R AT LA SE A B — A BT B I S R SE A S, BB MR R RUE T 7 R
AR T IR ATT BT R Y 45 S bRl 60 O 1

— R B SR A 18] B TR = AT R RSB T 3 4 T A TR T A
HBRT & RIRRE T .

PREARW R IT I A TLAT B T B B A S s e SR R BB R L O A P — A
F) YA T 3 S R SR 5 LA R 25 (8] o — AR 9 38, B — SO bR R B B T

—ARBEAREXE T E WAL EMH EREMENERSBREE. — DA
175 P AT B BUSR Ar B— B R SR AR . R LA AR Sy K, T 35K B R R —
7 IE R e A8 R Y .

AR B RSB AR R — A~ BOR T O R AL IR BE Bt
Rk B — T

A5 Ry, TR N2 A R Y T A R, ST AR R R . [ e
0l 2 g R 3 e B A ), o S O R S 0 o R T g A A R R
XMBEAATF . X—RBEAATRFOHEEREL. EfENTHNETRLMA

© KT PIITCHIYI 3R 3% 7T LB B Kelland and Tait " Introduction to Quaternians”, Tait #)“Elementa-
ry Treatise on Quaternians”, 14 % Hamilton f#j“Elements of Quaternians”.




o® %Kit RYUE o

MES BT S vik

— AR — A IR B AR AN, 12 PR 3 oR T4 B D B A AR U R HEAT
b AR T 36 TN A AT DO AR ) TIE I R 3 R T AE T R 18 1 K% R AR
Y TSR,

HRMNBEALR - PFERRR P REFEAMNEEECL - RBEATR
1726 25 BR 2% B A R S8 1 R T 15X — R SC A, BRATIHE F — SO F R AR R
e.emd L8 5%,

AE DU ST I R A SE 2 () Y A B — A SR R R 5 R B — A i AR
AR R B R AR R AT B R LA A TR B O AE — S IR R
BRAFERERGIADRBE DRI BRAF AT UL RETUARRR. —4
R B MR CE TR R~ R R R AR B R B BT — A
AR Ty AR - R B A B BTG B 3t B LA B 1 R 5 B e 8
FE B R BB T .

12,3 YHERBMETLSTRPIRE . —HRRBRLES M RELRE XK, TH—RKRR
B W E .

Bl , —F 3] e AE —J5 181 A J1 B SR — R R T B B — B
BE B 4 BT A B 3F BR A X B BE Bl AN DA BE . ZERXEL LRI A RA S MK ERK
SE X .

5 — 7 T » B R R AE — AR B A — 7 18] 60 #AGE B R LAE o SRS o T T 1 A
— /N BB B Bk A AU O R She o LA Bk E . FEGX B SEBE R R B R T BUR
X .

LA LA B, — N BEBE R LA M — A L AT LA R — SR AR R LA R

12 e 4 FE A R 0 R B, FRATT AT LA 8 9 v R A R B — A R R B R R
CLEMEIRAE £, EXFHLT, RO BHRER S - REBS MR E
LR MHEER . BRE RATE T LA R B A AR 2 (8] o i — AN B R B R ZE L B L AR R
& RHOR i B R R T T AR E AL

IR, — 7 oA i S T LA 25 R 451 0 49 36 B S 86 Sf i DA T 9 » 17T LA 5 R
3B e A — BB S T LA AL 44 IR ke AR 9E

AR , FEIX AR B2 T AT 3R 4351 3t BOE S0 300437 5 SR8 FRE S 59038 490 44 o o, A 68 1
FASE—FhI7 88 T — ELIRAT 4 BB AR — R 43 FER , RS FUSL S R T .

E LI LB R BT TAR AR R A0 A 5 T R A ol B R B O T R 7L R
A1 5 SR 2 R O A SR R M X IR T SR B 2 e B AR IRk L 7 B A 1 33 o B4
FH L FRATT AL P T B 3 Ao B 2 3 Rk TR e SRR A 3k

e, SR A RGR R T — 2, BN RS M AR E XK. MR
FEHE WX — H I, FRATT AT LA A 0 A SR

55— 77 T, v R B, DA SR U, AR T 2, BT R S MEBUEE X . MR
A8 B4 WX — Fgcad , AT AR BTN B R/t

I GRS B A BRI R AT LARE A Dy AT LA P A R T AR A R R B . B

- Proliminary on the He of Duantities - 3




a® BRiEt @2

40, 1, B3R TE T A T R A LA T R AT R ) T A . B R R R PR A
WL T EL SR VR ZE S p e A e R FE R B TR X b RS T A R

13.0  FEFLSHOE] R, 3 B R IE BT 3R BE ORISR R bl L (H R AE S LW
FRATT S Al 07 5 5 R A 7 ) 0 (6 R2 9R B A O i 0 R LA BRL .

38R A 53 R B I A AR A £ 1 R R B AE O TR S TR — RS 297 W ep
MBS . — A AR FEERENE R FMXR . EREEH T, RA
B AR R R AN REOY R =X ARG A B . FEIXRE Y 361 R, 38 BE Y 07 1] EL R A0 E B Y
o E P 2 B R R TR ay 3 AR FE 38R P Z M R R 2. W
SEREIEE T, — R BB UL 5 — 5% B SR M AR B R, T X A R = XA SR B
B, 12 R ORE B UL AR B BE Y .

ek R I REBR I R 3 i Rk B B R R REGR BE R SR M R K. AR, TE AE T B B
TR EEAGERER DT 1 B BERBMA H — DR R E R B SR, XA
FBUK S — AR .

14.) HPFHERATXHAERBRE B HAOBFEEH.

TESRE 9 B R L FRATI6 TN I — AR LOT R LR IO AR BEAE LR TT T 18] L 8 53 B e R
BORRSY . RS B4 R O BOGR BEMOR RS . ERBERAYEMM T, ERER
B e, LR ARS AR TR B TR T LA T A PSR B G B 3R SR B o

7 i R R, AT UAE — 1 i T b A — T BT A B RS . X
ERGERMECER K ERS . ERRELHENR.

A T Bl R . AR E XA A E AR, MBS R A — R R R
SR A7 [F] 18] B AR S R R L SR — R R MR D AR, AT, S IE B A A R R AE TR
#2512 o R O 0 R R, T E Bl o 2 P R T AR R

15,0 MBA 5 — RN R RS i AT a1 2 R ) X )5 SR X R A T AOR R R
A5 B 0, fELR X M O 0 SR AR R 6 R o KRR A 1) e R R e E AR
i 4 DX 51 o

AR 0 O 16 R R AT LA R T 58 A W R - AR R T A4 B A R A SRR B
AT AR T AP O AR KR 0 B I SRR R T . IR 1) R A 1 ) B R
S B, T B R A R AR R £ » B A 3 P 3 B ) 8 40 3BT R BAT AR R
1A AT — Ly TR BL 1R AT AR - RS E R BRI AT — 2 . Bldn, i Rt
e ) SO — SRR 1) — U [ 4 T 55— L IR U (R AR R B 5 1 A . X AR
— P A B , T EL R FF7E 36 T G4 7 B0 77 160 £ (E ol 4% B SO0 (9 TE SR . R e TR AT R 4
W, 512 P B AR R 0 R AL R — AR A 18 ) T R RS TR

55— 7T, — R B B AR A AL AR, 3P AN IR TE H A A A b BT RS T 2 B A
FEUS IR H AR ] 5 B 0 3R AT] 3% 8 A R — b A 1) B I L 9, T 5 P T R

10 L Treatise on ~Eloctricity and Hagnetism -



o® it RHAE o

5 08 5 T AL 2 6 B0 O SR R R T R R — R LR O

RT &R

16,3 — AR AR S BB BLS SO GE AR W o o B T A
L T LA

Woroyer R E— AP WAHR, TOARA A BORMRNRER s, X8 AT
B s B

R BT P S LI P AL R I R 107 LR — I e
W0 Reose B R M AR08 TS L — || Reoseds BEMAHC R THILR s FOLLBUY,

ROTURE—BRATRL = [ (X E+Y R+ 25 d0 kb XY ZH5RR
FAIF z.y.x WO

AR AR FAE AP 261 69 R ) SR BRI 0. AT 24 2 —
KA Xdz+Ydy+ Zdz= — DW 0f , B L 2 B AE L KR R — A 2T AL Ly
MRy L= 2y — W, TELRE A 1 P 2210 6 B 45 00 A P B SR U6 R A 00 1SR

T 2T A A 5 3 R 2 AR5 — T AT A A X — KRB
*x T %

BURAWMEN -MFREK ATIRFREKBFESEI AN, EMMEE
HoMAEK XY . ZHRBEHRAA —H v R

dw dwy d
X = (88).y = (§8).2— ($0).
MR AE— A BT, F A B R T O A S T . AESXRP T L ROME B R 6907
dw

AR R R A TR 2 R P R R — SRR R=—".

AN 4% fak B 45 5 i R — A B B YK K AR AR B — B RO O kR o B AL
WifE 26 T3 BB AR E RN, $BIX A% BRI e MR T XA B O, fi

@ —RARE R OR A 75 Bk eh BLR B HL e R R S 3 BT 5RO T — R SRR o B
R ST VR B TR AR T e IZ B 0 AT — e L o LR AR 2 6 B, — B 2 B
FEH S, M LA AR, R SR ZE IR A SRR O R R W A A A — N R fagh L
HUB 3 ELAR U w v TH6 300, B BUHE R — RS OLIR JLOM AP B 4nCwg —wh) (b —w)) dn(uf —
ug) TR AEX— Y~ FOR B SRREE ~ A B . Phil Mag. July, 1889,

@ Méc. Caleste,liv. ii.

@ Essay on the Application of Mathematical Analysis to the Theories of Electrioitv and Magnetism, Notting-
ham, 1828, WERF Crelle’s Journal ,3F W EIF Mr. Ferrers’ edition of Green’s Works.

< Preliminary on dhe SHh of Duanticos~ 1

¢4




oD BHEE @2

A3 A BRI AR T A 2 () A ST PR MR BB 1846 R AR 2 B BOE FAT
T, T A€ 1846 4% AR 2k 2 M0t i B 2 5 TR 0 22 B0 095 007 45 305 0 00 . 39% PRI /R 48 0 3
WA ERBT R T .

AET| FT IR T, FA AL BT B RS B 5 BT AR R 190 A0 A R e 9 R OV
% 1) i M SR TR B H L A R (O B 9 o S SO AR RO 1 B A T S
T Bl AR R B BE L R FH R AR 0 0 T LA AN S BB 40 TE SRS ARE B, B
hy 24 R U A A LT A7 (4 T 135 Bl B SR R IR/ Y

173 SR G ANt S HL G R B2 (8] 6 36 AR B9 TUAT %A 1 S i e IR LA O
TS 2] T AR K B 08 5 F XA, AT A B R .

IEMNFRATE L258 B GUARAE | 52 BOHTAE fof 77 1 () 53 B, 02 %4 F 3 320 07 160 W 14 o9 — A
MARE — B REIEES

BAE, R ij k REMBEG A RMRE.T XY .ZRRES T FRERR

T8 3% 2] J=iX+iY+kZ; a
N N dw 4w d¥
THARATLL L Bk w R ata § = — (1 5F ) §Ex 4E). @
B RRAAY LR TR ARk Ta e @
WA F=-vw, “)

FAFV B LR R R RAN W B S IEZR A7 10 W0 B W 30 R, SRS SRR
B E R R RIS RER RN — . XRBERRR ) HRRINFTEMRE
o ERRIAT AN E R R RN B SR v WA T B m s sk, A5 i %
ARA I 10 it — A~ 2% Bk FR X AN,

L4 6 4 1E b B Y2 S BR $0) ( Traité des Fonction Inverses)— 459 il T 5> &3 —
) R AR AR A SR I R SRR (PR 05X — 4% R R R R E T AR R
XARBEA KN LA . FESEER TR LBIRIX K R VLR LEILAT B 5 R BR BT
MR B 0 PR Bk BRI W G A ) A B L R B EOR BE 3 R W B R i SR iy
K AR TR B PR % 0 9 05 ) .

18.0  #RT, ER LB h  Xdor+Ydy+ Zde B— D R2WST M

4Z_4Y _ aX_dZ _ o i dY  dX
& Tdr T %de Tdp T OMEG TG 7O

TEHE A A IR B AL AR (R AERI SRR BN A B P gL AR S £ AT LUK ], i 3L
FE— KR NELMUTFERZA . WRIREFTE . A A Bl P W55 RE T T 5 %9 i
B AR L X R R OL . EX R DL T, 4 B 42 3% S B3 R R L S S 6 B 8B B T
FEAE AR — IR BRAR .

XL RATBS N F B T & T G0 B ILAT 27 105 483X — U0 BB AR Ol e
JE 7548 ti 3 1 BT B L ER BRI L W B S . X - IR ROE 2 AL i

@ Thomson and Tait, Natural Philosophy , § 483.

12 (L Treatise on Eloctricity and Nagnetim -



oa® %it RHUR o

1B F=gEL O,

WA RH p AR BT KT RIE AR 5 B0 X e LR, (A WA E AT R 2%
LRANZE, T FL WA — A B PNST He B Tk . BRATDHS B — 46 28 3 B 1 R BY AR ] A — 4
“HEIR”(Diagram) . #EXELH,p—1 FREBRUIE p MHER—TERERT. &
— FRHRARTE R — A R P A B AR B RIS R A E B . Rt B X T B
BEHBE k=1—p+1.
2R A e £ A E AT P B A AR X S A (B B AR 5 L o A
— [ B A T BB 3o A 250K 7 LA AT

Tl B 7 I PR L T T 2K VB B S i )

T L2 ] e i B i

HERELRAR, TLHERITRRMAE. FRABERU - PRETFATHR
o 3 50 5 T P B T 2R A AR PR AR L T BT 1A 28 B AT R A XX 4R R 28 A AR

— AR EREU - RENASHMER LRGN . Hh—DRIRE, KR
TR 48 4 2% T T 4 P T EL TN 3, AT TR O R T

R IR A — A T B AT AT LA BB A 2 T 1] P 4 T S T B i A 1 mR
BCASE. QSRR — I 3 SR R, B 0 —— S BR 3X — R R AT LA 4K R HE AT B 8
BB — AR AR, RIS B S Y T AR Y 5 SRR R — 1 i 2R P X, T K A R R
BRI, A A S (] AR A B AT AE R RO BE SR M. B U 0 SRR I i
R X E PR T TR SE B4, W B PR BORE R T A A R T A B IR I A .

Mg A B P AR T b A R A, B8R 0 f— > 3] % 47 (Periphractic
region) .

— AR PR E R L S Y E SRR — A B A T R LSRN, B 1R SR 3K
K1,

— A~ P B Bl T B R RO BT AL B R A — SR B SR g % . O ToRAB
AN R T Y B R B AR — U 1 SR R R 18] P i T R T G e, BB AR B
B ko GXET 7R ARG T A 3B i 4R AR — R T A7 i T A 3 e
AR R

[SENEE: 228 E 0P D UE: 208 - o

19.) EE— FRE-AFEEFXFELHRA XdrtYdyt+Zde=—Dw,

W AR AE— BRI IS A B 5 P 8RS XA AR

RATE SSHED , U RAHE - BB RITRIRBY AR

B E A . AR AR R P A o T R ST S AR 0 3R T T R E . B

©  Der Census Raumlicher Complere ,Gott, Abh, ,Bd. x. S. 97(1861). 3¢ T 5 H ¢ 15 J2 46 B 6 26 2 1450
5 (1) i ¥ JF 0¥ — 9 B 1238 L L Lamb, Treatise on the Motion of Fluids,p. 47.

':y’ﬂA MMZ‘CM Eﬁ/” ilies 13

£4




o BEBT @

I G0 SR S5 P B — A PR B B R R B B AT AR A A AT S A AE ] 6 S TR B W AEAT
R A 3R — LAt B S W A IR A T 1 R ] 4 A R AR 3E 4 T B 4 R B SY A X L 43 A 4 T S
B, BREREE .,

FE. R AQP M AQ'P M A Bl P 6P B2, M¥ AQ P MR BIS 3t AW
AQP WA B2 AQ PQA MRBIS ZH. (ERW M AMZENRBI R, ATHHE
Pk AR R BT R AR E Y .

20.) EEZ wRE-AWFRTFRE Xdrt+Ydyt+Zde=—D¥

B RAFR) BT HERA S H—FWEN AP HARY — B RAAE,

i Afe P 2Rty ARECBIE,

B N R IR NIRRT L — L FR 2 B B 4 B DR IR 5 B N #84r, A
N 7532 38 35 38 I 38R 185 1 2 A 48 F i 1 10 70 AS AR 2 A0 s 4 v

AR R G, WY — AR I T AR AT X 4 R KR AR SE G BRI A BIE— R P 1
R HHE EE .

BAEBR A F P SRS B RR ST EHNG F— RO FEM . IFi K BN A B P
HIERBSr .

B A'HI PR T ] — % Bl 0 ) 180 TG PR S B 53 SR A AR SR KR AT E]
PHIRBUSY . FRARA K —K.

Bt A SR ER AT BT T A M AR T AL TR R A AATH PP W B X P
RERBPEHED., RE—RBSET LG AP WARS K ST AA+AP+
PP HRBS  BI%F—L+K+L=K=# AP IR 5.

Rt 9 R — SR T 4 S 160 S R R A — A S5 Y P A AR B AR B R — R
Ko 3k foxt 13 F BT 4 (8] B i 8 5T o B .

B AL P I — AR AT R P A R, WY IE O B T p YR — [E] B B9 R B 3RV
FOF AT W, B p—p —m. FRIGXFHAAMBRBIOBAER np.

R AEEA A MR EARBSER m K + K+t K, R on, AR E
J7 1)@ 1k [ B S R SR R 0 U 3RO 25 ¥ A 16 S 3 325 R ) Y 2T A B AR

WA PR LR, IR — AR VT LA X 4% 9 35 Bh ELAE AE A B R #R Rl a3 0 AE TE
PR A8 AN B ST, #8494 ] 2 ] B 4 7 e 4 AR 55 — S DU 3 6 A T £ o U T VR A VAR . R BE
32 B3 RE A B Bk ) Bl R O (R T PR A B TR @

Xdz+Ydy+Zdz FER—BEFTHE R BRI BB ¥ MWK EET
PIEBF R TR A FEBREBE I W R AR SRR R A e R

FELB B P, RATA LUMBBE XY Z B — A B i o 35— AU A RS 53 B, %R B0
TR R .y 2. TR, ERFJAREH XL B R R ED,

TR XY Z AR -FRARTER 2y = LS B R SRR 3 0 WAk 35 B

© BEHX.Y.ZRESN.
@ R Sir W. Thomson,“On Vortex Motion”, Trans. R. S, Edin. , 1867~ 1868.
@® L Thomson and Tait,“Natural Philosophy”, § 190(i).

u - L Featise on “Electricity and Magnetism -



oD %t BREAE @O

RARFEBIER .
MR X Y. ZRBER x5z LW I 0 ERFAAFR S — D RN —RIBSH 5
- A, %ot 32 SR AR 0 R 3 R b 34 38, TR LK — 438 1 I X PR 2 18] — 0 AT 9
B Bl A SR BLAR R AR T B

RTHERS

210 i dS ST b0 TR T e R 16 I A9 T 7 16 00— 2R R SRS
AR Zbg3ess 0 [ReosedS MR T S LHITBUD.

EE= BFHO—AHESH@ ARG TR, T ARTRE S @ AT REES
ARG, (ILEE 25 F.)
B X.Y.ZRERWSE,HFRILmn S WIMNEIELRM T MREL M RES EAmEA

SR [[R coseds = [xas + [[ymas + [ znas. @
R XY Z B2 AL B b R AR TR S U 5E B s 1 B .
SRR A, Yy oz HAER AT BH BEAE, BRI T o —
SR 2R b LU AR 9 B9 YR MO A B TF BT A 181 A 2 1], 0 SR 8 0 ) T A R A3
BT HARE,H 1dS= —dydz, MEH—ANBEF L LA (dS=dydz.
WH— RN 2= — 0B HE] 2= too, B5—W Y =z W PEALLZEE, T Y 2=z, B
BT LA A, RLAMESHE, B X EXSE EROER X, X, %%, 04
[Txras == [[tcxi = X5 + (X = X0+ o+ + Kars — Ko hdyz, @
R X R ELEA R TR o oz, 26 8H TRARE, N
X — X, — J: XKoo, @
AR S — 2 SR BN A3 R R RV A F PR A T PR ROTR — BR « i
B HRETA LT P A 1 R O 2R BRI TE P, AT BEE F
HX!dS - %drdydz. @
XEAMREBS REEM S ME L AR =R UE R HaE R, ik, o
B XY ZE—AHAHE S f P9 EE RS FA FRE, W R 7E 3 i _E 8 0 T R4
I [reoseas — [[(E + 9% + §) awdyaz, &
RPW=HHAEK S AT R 26 .
HUGERAMBR XY Z A A M E AR RSN ATER — N E F(z,y,2) =
0 1, X\Y.Z MANH AR T X .Y . Z SR Em# XY 2

©  FECAFRBTR o, d R Y IE Iy 64 1o oy T 09 S i

- SPreliminary on the He fﬂ lies « 15




o® BHER @

NG A L I IE BN 2 A e 2060 X — X, BRI

[ Xaw i x = x0, )
. dz

BEAEBUSF B T RIFRR AP R & X 19S5 %a0 4 FRAE .
Bt , 23X — 3B o, R 7E PR A il T ) T AL

d ,
[[Reoseas = [[(5% + ':T‘; +9%)dzayaz F_U‘(X — X)dyde
+ v = vrazdz + [z — 2dzays @
BUHE U 1w o T e T A VLR A AR GK L T ST i T B0 ERRLTG , UAT
dx  dy  dz
[Jreoseas — [[ (42 + 5 + §2) dzayaz
+ [ X =20 4w Y = 2~ D)aS @

R B)E — TR BT RAER Lt i B3y .
dX  dYy  dZ

MR XY Z HESLENE K EHBE E+E+E:O' (€D}
i EEENN R ESEN T — i LA
UX'+m'Y' +n'Z = 1IX'+m'Y +n'Z, 1oy

U4 — A~ P £ B T B T BRSO 4% R ) 43 A BB DR R R PR
FRATTHFE TR () M A3 “ 38 BER A7, T 77 72 (10D A 0 8 T R AR A 7

220 MEURMALEET S wEnE—K R T+P+%=0  an
AU AR K — R R SR RATA 45— A T 6 RSB
HE.

S A I S o = RESY S, So A S, LR B S, R — AP A AR L, 28
F—MERTEARM M . B So MM Ly 6995 — 5% b B AGE AR 77 1 — B0 T
FEABMTE o SR Lo Rl So #04E— b BT ER 0077 11 45K RATRAAT

Rcose = Xl +Ym + Zn = 0, azy
OB 3 T 35— R 53 6 T RS0 40 L9 AT A SRR
B S Rt AMIR L S5~ MERIERO T Lo S S: W S, 092K,
B Q.Q.Q RIS, .S..S: ERWBY, M QRAAMES LHEAL. TR

Q=Q +Q +Q =0; (13>
R AT 03 Q,=0; (14>
MTRA Q=—Q; 15>

BATIE VL, H I S, T RIS S, kAR S AH ST RS R IE S BIBAR AL B ander
SE P E T S, R FLM R AEYIRRAT .

InRBAMBBE Lo R DRI/ P & 2%, So BHE R — B0 A0 ol T, T EL L
AIXPER MR B TR — D S AR b TR AR AR I

dX , dY, dz_
BE#K 4 1t Tty Td 6>

16 D Treatse on Eloctricity and Magnetum -



O %t RHAR o

0 8 A 2 1) 5 T LA R S R — 5 A ) B T X — O R AR 04 - e 4% R 43 A R A

RTHREMBL

SRS (B A 4 AR — S T, T A T R T AR S 1, T4 WK O B, T
— &AL L TaBEE—ARMES EME RS RS FHENF @@L S B f
BFHHE, RERAER, RFTFAA MK L 0XFEFHRE .

Ei, S BRI AL FUREITF S 9 5 L a9TB R, T AS 4K 86 T 31 5 9 PR AR A0 B 1 0
bi2

RTELER

3 b AR AR S Y 5 DU S P T A AT PR Bl T L AR SM R R, T — A Rl
F RS R B T T AR T AR 3 R AR Ak P A BRI TR .

FRT o 40 SRR S A L o S R B 0 SR R ey B — A i TR BT B 9, U
HARREBBIFHEHER.

B 2 » 40 SR B 5 — A ot TR 0 BT R R0 » UL o — A ol TR S R T, T LAY
R AL P R T, DA TSR R I G A, FEE R 5 — e R T R S B E RN .

FEFF — A X R B E IR, BN 7E B A T S, BT 6 B A SRR R EDIR &

AW WAL Q :ﬂRcosst. T B AR A B B E AR S QLQ

ST AP M ME S, .S 6% Layxtpifk.

FRUBTE S WRE— T AAME S UHE Y S TEEEMHEERS .S %
%t S’ EM B GEAERET, DRECAE T EMOXMHE, MERSZLTEAN
AR AL IR R A T BUAY Z

TRVER 2 A — Sk P 6 f 2R 321 6 o TET b 3O R AR 4Y, e U E AR RE — S il T b A
T A 5 Y o R iy T A2 M 2% O 3y, T LS R FE SR S P I 38 B AT LA BT 45 A il T AR
RLE N

24 ATT 2 40 PR E B RO, B ST A RSB L T — SRR R S, .S FH MR
H S EBEKMR L, (L, FERICBEM Y IEE LR . H i 85— KR, MRFF AR
TEH T ARk B £ ek B A () B T O 6 , O IR SO 1, DT Sy T T R (L 8 4
M RBOBRE T E SR RHABRF FARMAKA . 768X LR RAT LA, E
] 3 B 2 L 450 3 Bl O A ol T A9 R 9 K BB VR 2> [B] BE T A0 LB A IR, MR
2 1 S e FRATDRE BT LA BT SE L W SRR SR AR IR S R R Y, M SE 2 1E S WERE H AR

TS AE SN e B — PR A i S BT A B R L BR AR A %4— =0

Prolomis

4

on the Mo yo) ies + 17



oD BEEIE @2

LT — FIX R RARSE YL — i E AR AT 5 F RO T AL . 10 3R B AE AT — A 2R il i
L AR — WA EBOK , R AEHE S, AT EREBSRE Q.

AR A AR TE L AR S W L 4 5 5T L B 11 S 38R 1 1 F R — Ay e R BB IR, X A
B EGFBE V- 07 9 91 R 5| BRAE R At ik e .

FER I GBI RAVE X—=m 5 Y =m %, Z=m 5530k m RBR N LT AT

REWYEHRE.

e R BRI — A b G S5+ GF 0 LR A I 3 2 K

X FAQEFRME— AR, WA RET. MR A S TR
H ARSI dnm,

A0SR ey TR IR  RATE RIS m J2 BB 60 U8 18 AR R R — Ak B SRR R, R
MIRERLZIUI m B T BB B — R 2R, T 24 980 T A543 B FRATT AR A6 AFHE 4, 43 24X R R R
T 1) TE 8 30 o T A T RS R Rk 0 U i 4o

RFZERTFOAFRARMERR R

23.0 FEAWRE T WAE—BR A ATV S RIS M B B A M ey
T X SR T — A5 DL A IR A T A B A R iy 16 e 3 7 el et R LA AR R B TE 4 5 O,

B2 4 R b 3R A G 1) AR £ S92 o 2 0 B W T 9 U B 89 ) S 0 34 ¥ B O TE A
T 0 SR — AN AU TE 5 1 BT o DU I [0 %0 12 485 419 Sk Ay o IR T D 2 M o

SRR AIE B OB — A il T A T T — 341, U A 341 2R 64 E 1 4 0 3 T 9 1 AT
iy — A b AR B T A .

X R R AE 5 W0 AR RE 4 B SR ¥ ) (Natural Philosophy) LA K #4654 5T 30 )
(Quaternians) R 1 W94 Fil . A 09 22 F il 26 04 95 491 49 C 00 SC 00 0 R Al (Lec-
ture,p. 76; Elements,p. 108 & p. 117 f/NE) o I — R Hc i 51 55 — F 4 o0 8 S e 2= 307
BEFR N R FE” (Perversion) ,

— ANYRLE B R AR R R — A R T 1R .

MRATB W RILBAT x5z B RIS BARENEREH RS /F S ZRBISF
3 WA B (R R TR B 1 B0, A0SR R AR Ty e R A, =

©  HRAVEA T L HE G150 T3 R0 0 B 7 84, 00 LAY 0056 5 PR 4 L 4497 9 30 7 2 SC 36 f e [
WAERMWIZIZPETRR.

W.H. SRR R N FAT W) T T 96 0 2 00 R 2 8 4 o DA TR 55 ] 2 00 9 o K R o)
A SR o R B

FRAVTBR P I 6 20 A A8 007 0 ot R 2 B S — 4 300 (R o A o i 1T O 4l 78 -
AT LA AR A BT T — A R REE A T 00 R T EL 3 0K B B0 R 0 5 A A 0 T AR, el
A2 B SRR B R P LA S 0t T TR O 0 T e A A B R R e ) B
P R

18 - (B reatse on Eloctricity and Hagnetism -



o® %t RNAR o

B EFO,
4R B YRR A 5 0 0 B VU — BT, i 9 T BURE BOA Y R TE R B
@y LB — A R TR LR, [2dy 8 — [ydas RS 0D R~ P

Rz y, MEH ZKXFUR vz,

WA dzdy Fl dydz Z B FXR, AT LAMETR AT R EERBZRE
U ABRS B, 3 4% B AR B IE 6 S gk T IR IK B9 WF 5 T EL L AT LA 2 — AT PR R i
TR P S AT 5 R 2 S AR L.

I, ST RFRER .y =z WRBUFH, —MEBSRBIADRIEN, Y%
W A B MBS WA R PR

BERNDRIEY —SREE. 7687 — 4 FR il I b o B4 10l i R s R B
SrZ IR M BRI X R EERA AN,

24.) EEW B—HKALSWHEGHO—NERS, TARREREGLG—AH

@ EmRy RS RER,

B XY ZR-AREY 58 ERBORBUI N —RAS R s RIHTH.

B S RESHMA MR s MRMNE - EENHREE,FR 6 (BRI -REB M
S, BT XY . Z MRl TR RRSRE .

dz _dy dX _dz ,_ dY _dX
Lk il el i i Al il i @

FRAEMWE S ER B WEBRSRS TR s Reo U WRRS. RBK 6t R
de  dp dr_

RWRERAEM . o FI =0,

B Lo RUMEE— T EBUT dS_ERRMF AKEL.AS EEF MHN. T, B
79 T A5 O HELAE T LA R [lcte 4 mg + mgas. @

T X ERRTE dS BB X R — T ) 80 B BRAT IR B T — 0 A4
yox RAENPIAN TR 0 F1 B BSR40 A0SR B RAET @ B4k, A& Crvyr 2
A T 38 14— SRR T A0 R T 8 B — TR S, UK 5 — 3R 51150 R 4 2R W 1
EAAMETHE S £, WA EEIRT o Bl— 7R P 0040, 55 = R 70 i 2 B T LUB
5 AR — TR B R AR, TSR A T 4 AR TE B S, 3o R — A S AR T LR
REHIE dS.

A RO 3 — BT ye T LW R

1ds = (%-;lj—;—%}%g—:)dpda. @
ERT mdS A ndS MR AL BA BIFHE = v .= RA ERRABH .
AP R 09 F RS e [tz +my+npas; @

z

O BRLEX A PIRE B’X




P BHIE®R @o

AW £y LRI XY Z ROR Ok, BE78 B

ﬂ(mi—f—n%Jrn%—zgq«—t%—m%)ds. )
WP RET X AT LS R
NE@EE D -TE -G8 ©
LA GRS A
NgE e+ T2 ED-EEH- 0 & H)wm o
:ﬂ(% ‘;——;7% fﬁ)dﬁdn. [

BIEERAVBE o HEEWILPRIER— RIS MR QEEHT L o B
HARNME a0 B FFRBIE — KR o= KIIRKIR, IS HL s HES.

IERATEMBE g AEEMICLMBIE R — RIIM a=a BATEBIAGHR s WL,
i — 2% p MG —% g HEA.

XF (8 SFERAG; , B — TR o THHE ZTARF B RS, & WERS I MR, TTRA
O L P ACT T RCT PR P

BEAR R (as ) AR (o) SEAARIE , 55 = FURR FUSE PO TUARIY » T EL BEAR7E @ = a0 9
RERE -z . B _TRETE, MBRRRERTHE—T.

BERHR o = oo MAGHR s HES, RITMTUERRAETR TR

dz
[x 4zas, 10>

BB R LR s SRAY . RATAT LASH R AR i I ik 40 20 T RS B KB T Y R K
F Z w#hsy  H L RATRIE AT
H(w+m7+ng>ds:J(x‘é—f+y%—§+z%)dn an

R e B — TR RAUE S EHE T2 =B RIEARL s HEHO,
REBREY 3 —A R E R E 7

25.] RAC LB/, AV RARFR A FFF R MK B %R KR B IRA- 5
o SAT - ARF N B — A 50 B BRI B Rk A8 B 4 4 4 TR ATT WU MU BE B T R B
REHMCGEMZME I F I — SR, X RN RECE ERME A, AR

O E—E R T BER A H A0 B Smith’s prize Ezamination ,185¢, [ 8, # Thomson and Tait ff)
Natural Philosophy, § 190G % , %4 & AT T W

20 - L Treatise on “Eloctricity and Magnetsm -



oa® %t RNAIR o

KA 5 6 R St BBt 80O,

B o BARK R REL . ERIGE N — PR p = iz -+ )y + ke Mo =
iX 4 jY +kZ; X X Y. Z Bo WHERKOE.

RITBIHEAAY =i i Lk Lo b Semg—mRIHEB 1.k 0

Tk N, RA VK B Vo @IEP IS, — N EBST AR — WA R KM .

trmss it sVo=— P+ + ) mmem =, o @R ve—i(Z—5)+

dX dZ dy _dX
G2 (&5

MR XY ZMEEZEWXFREE L ERPHFROBHN. RNBTUT
i VVe=ig+jn+ks. RLEEM,

BT AR AR E B P RS XY Z MR LGB M S BN XY Z )
REIATV IBRRSE . EHAEHTUS R

[[sveds = [[s. oUwas,

[sado =— [[s. vaUwas; >
b ds RARFIE, ds 2 F BT dp SR TE » 7T U & — 1~ 2 0k 4R 7 ) |
[EERLES 8 NS
X T MR KRR LRI o R ERP L
EBEHEROVE PRGNSR oo 9. WRROMEHE ’ N
PN BT TR 4 W1 o I T B T RS 2 9 1 B S t
1,00 SVa 4 I, T P MR SR 7E 2 1T RAG A P 8y, 1B 1 -

PR .
I B WA Vo B4R RS RR N o 7E PR ISR
KT MRS RIS RN oq f IR RBRAETRIN L <
8,3 AL RAE P ARE S E R B o—o, T BHRBWME 2 Fm, XA l » T
R B TE 1 T R R U B 7 1 TR G AR B >
R R T H) B BE Vo BRI TR o 76 P A IHERE . W2
AE 3 o FRATTAT — 1 e A HE T 45 £ 11 PR
BAALRATHE VVe=0 X — P HBIE L. EEREVe B—TF

SRR o bR B B % AR e\
26.3 ;mvﬁ%l)\zfﬁm#;ﬁz—wcﬁ.giéﬂmmmzimm 4
_ o m3
Vi (Etar tan)

R AE Y FR 2 ) ST A 4 B S H xR — A BERF L RATT AT LARRZ N BB LA

@ W Proc. R.S. Edin, April 28,1862, On Green’g and other siliea Theorems, Trans. R. S. Edin. , 1869 ~1870,
IR —FRA ML AL 33 R On some Quaternion Integrals, *Proc. R. S. Edin. , 1870~1871.

 Prolini e 9,
vy on the o 21



oa® BEEE o

AR ERRE LR - DR, MEERE DR R R B SRR
Rl HEEAE - DRBEE LA AR,

TRBATLME— L P A OE— D48 r /AR IBA, MR ¢ B g RO LK
T g f q TERRAE A BT, A (qu—§>=11—0r’ Vg B, RV *q BN IES Y

B, BRG EBEHRF SN TP,

FEHRHMBIEY 'q FH ¢ 78 P M EMWREE, HANEHRRMR ¢ ERA EME L ETE
BRI HERED .

R g B -DhRE R MR E MY EB T EREAFANS . GRER-TRE
R H FR AT B A o SR 4R I R B BT O B TR R B Y B SRAB RS R L AR —
ARA.

22

Sreatise on “Electricity and Magnetism -









D F—HR BEFO~

H—R BRMR

FE B R

27,0 WW IO {45 B IR BIRE T A R 9 — BRI A~ BRI L A B, 3
B B B 2 TR B A B TR R B AE T R R SR AT 4 OF, B TR E B AR R
3T

LR AT S A AR TR AR AT S B T R R R R
B 32E , AR R VT LA SR B 2

D) FRFEMEAREST .

2) B —RPWIEE —IR B TRE]

) PIRHBREARKEST .

X LB TR SR A BLE ARCE BER” TR B R A R BB AR R T e k78 )
T

By AT LAE KLV 25 H A 7y 3R A R TE 2038 S R AR AE

R 33 S o, TR AR LB 3 0 T AR R o R A U Y - BT R 5 | R R BT HE T
SRR e L Sl F S

IR U4 D7 R TR -~ R R B AR B — A, BRI UL, AR R B
B T R 5 B U 4 B R A B T SR T PR 0 SR R ) A T R RS R B AR
BB H T 2R B, BT R W R R R R R S e Y

b AT BT 0 S 4 A1 2k e 1S 2R L T A TE L T SRR R B M i SR R . R
FL A AT R R AT e A R T £05 R AR B AT (LR S 3 o — o T R R
55— R R IE S » A AN R — FiAE R Pk (9 249 52, TE 20 76 30 1 B R 40 18 A5 9 BE G
R IE BE B R R LS — R

TE— AN L B P PR — S TR R A 4 i 2 (8], IR R BAE AT, R R 5| SRR
TS, HESTIER AT B T AT (T 1 L T B W 2 B 32 B — A AR 4 Y 4 P B, 3R

AR 2SS FIOUES X 4

® R Sir W. Thomson, ‘On the Mathematical Theory of Electricity in Equilibrium,’ Cambridge and Dublin
Mathematical Journal ,March, 1848.

+ P I Electrostatics + 25



o® BEEIE @2

R K& Ykl TRBLTH T .

BB

28.) HRIC BE-ZLCSMEBA-MAGLRBHER, HUFHWET
b L B A AR 22 2R, WA T 28R AT LAST P RGP T AR A A R

WARBIRIFRWE ., X MRA - R ENHERACNREER
T S B A 2%, T EL 28 A 2 TR 28 0 A, U A0 B 0 S DR B R TR
LB, T EL BT ALE B9, 2 A% S T B B R 3 B0 HE TE RS B A 4 s 7 R AR
e,

BRAE , 40 SR WA R B T O R AR 2R, I BB B RO AR
B R P LART B AT, T 20 28 R s K 2R

2028 b ORI T S AE T PR A T L 24 B B RS S A AR R
HE L, R CRR L AR

G SR R TE S S A ARAL B AL HE L 2SR B O 5 (LR HE AR A
WL, RATH RI—Fh iy i B 0L, B B AP A —FB T R B A i
I 55— BB o3 MR BER A L . B T 45 38 A WA, A 9 P 2 T AR B X
i F T 8 Y PR 2 T S R R SR LR

[

feREw

29.) XBN REBFVBEB/EL—TRF -—HBILER, BEHE IS RYE
FARLRBETHIE FRAE - RAAEEN SR L BB LR, UNFEE0 T #ax
WA A,

BAER DY BRI B AW, AR BB LHRT .

WHAREC AL S MLAERERB TH - MYE £, XK R 20 HE K
SR T B A 0 A DU U RS A% S T T

SFERMBLG

KWWV GRS — T e T BB R L S — R 2 SRR AR AR AR

© E—LRAMLUG T KRAETF AN, On Static Electrical Inductive Action, , phil, Mag. * 1843, 5%
Ezp. Res. yvol. il,p. 279,
@ XS 100c T H—HHE.

% - B Sheatise on “Eloctricity and Magnetsm -



D E—R BEF Ao

SR, R QR AR R 135 . PR, bR X sy OB A B “ IR AR TERLE
SEB AR G B Ol SR HE R A R T A SR ATT A LA KR TR A o 5%
w7

SRR R, AR AR ERE A%, RR A, HRRITMUG
B B, — b4 RAR L 69 v A L T U R AR S i R, R LA AR
KEg2 . X — BB ERAIF th AL T 09 IE BB R IR . A BT, RODH R B M
Fepik, B RS RR BB SR A .

TEFER D, - HEEESRERPIETHABHMERRLE S WITFH, M
ERRE ARG RARR. R — R BOA S R £ 535X R RO TS R 5 X R R
B 0 LSRR g — b el A R T S SR o R R R A R

eI I o, HE e 2 B0 & R L MR AT T AESE A & Rk L3R TH . kR
MMBEERAWBCE T MM BERCAERFREFEHTREEMHY .
YK U AR DR SR I A L T 2T AR 7E B3 BOBUE LS WK A R R R R . BRAE
SRR AT B 22 X R AR A 16 SRR @ TR L AT TP SR R
RHF AW R X RGBS W R BT R RARF TR S8 .

30.) IV FEXK I LY, 40 SFE AR B B B T A R A — SR BE R R
TE—A T SR & TR A AR P T A 0 2R A T L4 B 0 R L O AR T LR
40 55 BT AT B G P A AR JKE BB R — B B8 o T S S AR IR R R
ARSI EIRAT R T o i SIS B G5, B T A0 e R B BT A Y R A A T SRS
. 3 A RAAE ] 7 2R R B S L, R T LA GIE B 2 28 A0 T BT B Ry — )
A AR BT SR B L X BT R AR R B AR L . X RATRAE T IR Tk R
0B AR H I AS SO AT ST Y A P R - R SRR T

31.) WV MEEH DB TRNSEAMR B EW T R AR MAS
R A R THEH T B A AR SR B A 2088 B . RSB S50 T R AR A A6 ok AT
— R G R F R . XA — W R AT R R

SRIG HC A R 22 BUE , I S0 7R S B 3 A0 AR SR AR B 45 25 28 7 L TS A R 5 AR
SRR R I A R B A A LT B R .

BAE IMRIBHEBMAR A —BRA-NERWETHZHEBERC T, 8RR
B CRYSMEFFAH AL X RRUEST A BTHY i v I RSB I T Y B AR S T S S8, T EL
B i i Pl AL AT L [R)RE AUIE A A AR S JBE T HE B A G T SR .

FRRBRATMA T —F7 8k, o A — AR LA A3 i 9 (R BT HE B i 18 A7 AR 45
T 5 53, T 3 R BSOS 32 VAR BT A 0 e 5 T EL R AT AT AR SRR 0 B AR K A Y B RR Y
A AR R 248 O A S A S0P e LR AT TR AT R T LA 3 A e, i B4R K B ) B

32.0 RBW WA BWA—NERSE, MR RCZLERBUE 1. REE
BRAB KM THEMNC P AR C. XA CWIMESIE - EmRE. A
fEik B 1 C iy AR TE el b . 3X A R 20k B4 B B AEfT B0 . BLZEANSRIE B A
C FRBCH TA A i B C, 30 B H ) R 853 iy s 05, AR & 8L B SE2 3 7 /L, T C &1 |
T AR E .

- Paw I Eloctrastatics - 21



o® BEEIE @2

FRRATMA T —FHIE B RBE4H C k.

PULELL B #F R ARA I ESIACSW TR CF BT C 8P RE MM, R
FEREBGE . XETRE R B B XSERTKT W, 1 C MR AN .

R S AT AT R IR R R B, iR C 7SR T 2R A . R B Rl
HamRHEAY, Y BB C Fist @B RE M C 1 B &5 BORGE i R & C
o, BT SEEHBE C L, T B UER2RHAT .

K-SR R R T A — N A AR R RO S R B k. MR R
SRR SR X LR GIRBH T B ERE A —FHMRR R0,

33.)  FEFRATHEMIH I A1 AR LAY, AL RAIFIHE SoSL T A HF.

38 o ST AT A B PR R A — N2 T Gk v A S A AR R o, FRAVI T LA S A 2 A
AR R B T R A 7 (] 4 4 2 1 3 B A A R B S

ZEE8 S B AR BT, T LUGE SR A B R B0 P R E R R RO I LA R

AT LAB R R SRS — A W EE - D IERT S — RN
). SR T M E R A ST T e IR Yy R R .k B 4 4 BT
HF A FL SR R A R S R BT Y B IR A /) Y o R T AR I R .

24 R AT FF 2 486 3R W e T AR AN BR B, BRATTREHE B BRI R A A 07 R AR I
O AR I R ATT B B A A TE R (LR AE B AT, RATH R A 10 B Rl P = A
A R BRSO AT .

S T v R B 9 8 TE AR X Hi B 2 AR AR A PR B BOR R T 9.

34,3 1. — APPSR R Y S A0HF ORI RS BR AR & Mty e BT R R i
At iR R R .

E AT ) Fh 2 52 B o A A B e I 9 5 L K R TS BB R A
RAEFTB T H Y 4 F B T Bt AR R S A . DR TR AT T AW L O —
S A4 S (Y I R B — N R ROKE R B SE AR E .

. %A (5 ST 5 A B P 9 1 A R o R AR R 28 53X
RV, — M EBAE O ERRBEZONE, 5 - YEREBAE S ERRBLES
B,

BB o 4 SR 1 4 R K PR A o 2 R 88 o I L T AE AT o 1) R AL AR OR S B IR B

I 2445 2 B 48 5 | A2 10 B £ £ b 2 0 O X512 0 B ) 9 8O AR 1) T L A 9,
305 e

B S, A VR IR T ATE P S A R P O I B B A e R R T LA B AR A B st
AT 5 AR R 2R 4 B0 S0 A9 e R 0 4T S 5 B < 9 B WL B8 T 4 R B0 8 A R 69 L AR OK O
RE,

B — I AR T 0 L R — A T LA Rk 9 4 B L T P A 43 B K 4 G R R T

D A TR A ST AR kA6 K BE o] BT 8 S MR 0 VR AR K AL R SR . AR T S S I 1 R
B -RIIAEE TR ORI R, IRV A AT AR RS A R A A T
@ *On Static Electrical Inductive Action,’ Phil. Mag. ,1848 & Ezp. Res, .vol. i. p. 279.

58 (A Theatise on “Electricity and Magnetism -



B E—K BEF@A-

DAA 3 FLGE R IE 40 2 P A B AR OB AR 0 B T B B9 SR - AE . DR TR AT R TT LA BEAE N
— i S Sy R R SR S R L L I LR LA B AR AT A B A R B — TE R B
L% - N

35.0 HQWITMECT LM T AR 9 AW Bt — 26, RIS A AE L F4H
T B R —F R R ERRA R -FIEA R, B TR FE—
CAH YR BFRE . RATIES T L IUEYT 0 Ak 2 B AT BLAN B 7= 42 B0 7%, BP 24 — 4> b
B i G P A P 5 25 SR A B A SR O R AR R o K P A TR SR Y R B

3P 0 X 0 R AR ST I T EL SR B T K ) S e S T R SR SRR A

SRR BL XS R L B9+ B A3 et B e A T 3R 0 B A 0 A B BB 3
FLABTE R A HE B $ 1L, R LUZE A PR G T R 2 SR 4 (B ) 36 R 58 A il o
AR .

IR BL RS — AR B B AR ST IR R AR N R 0 B BB B AR A A5 . B b
B T A1 TR ) — 7 A BT LA it B T ) — A A e . (R ISR — 0 e T b A
A PR R ) SR 6 8 43 0 4 2 40 0 0 SR ISR T LA AR, X4 IR 45 R 43
SRR PR B A 1 O OH R M T AR Y 6 P A it T o B4 BB BT BT B SRR A 9 — B 3 1
o FRATT AN AT AR AR 14 Al B 5 ot R T A SR R

SR, £ 53— F 3 ey (B AT T LA 424 Mo 8 5, 4 0 — D TR A B o, R R — A
YR E B R R RARMIRRE B — RO R A RE S — PR R B — R e,
L3k A~ BB Fit T S i o B4R 45 W50 O flL R 55 — A A0 RS S i L 35 B A E
B SRANLUS FEBR L 2, BB B AR r RE R . <R B X B i, M R — R
LA BB I B . R U P RERE TR T RE R R T R — Bk Y i B Ak, R ol SRR
H—PEF,H— P EFRAHO,

MR A B T 2 e B AiE B L T LU R S SR T xd B R AL il

H KA 3,

RE XiBiE—ABHEARTHAGE S,

RE X FF e L —.

TR 3R X AR SR T A — AN B SRR R AR,

RFFRSY XAFNLSHCIF S FH AR FEGLF R,

INSRIRATTAT — KGR A AL S0 (R A 78 B T o A 0 ) A 2 M, TRATTBE T LA S
G TN fE BG4 A RO, LB o T B R B 4 B BG .

363 EH KX — BRI Z BOE VL, R i — R OR AL B R B R T
FFE 2 ARG £ B BT AR R 69 P R R, T B AT 3 7 R 38 A8 U R T AR I 0 19 0, s BR
WS T H LA,

@ JESCUES T R R,

cLat I Eloctrostatics - 29



oD BEER @2

TWEAEB

FEFTE " ARV, — VIR AR SR RS T MR R A A RO A IE
L o oK R A S R R Y K A BOAE e R L AR AR R B SR R g e
FESESRGE . HEGXMER,BEEBRETAYIE A PBUER & P (9 IE@AFE
TRy B. RN B HBUES Bk N BRI E A A, SR K 6 B A 3R
AE.

IR R AW ELB T RAEREH P+ N LA G, AL M TR ER
MBS AT RSROABESE -BAORE. PN X RBEMM A BB, L
AT 2 rhL T M A R M R R TR E AL

FE XA UL I 22 MO R o L TR R AR BB 0 AR B O BT R — N R e
B 55— YAk, T ELAE S s o i b R AR LS Bl . UL e At e R ) A R R G
L AW AR NG T B B AT X — R AR TR . ERME- i
BLF, R GEHEARTEROFERERALENN —MATIA TR, HI1%
AT T RO —38) 5 TR B (U S At AT 7 2 8 4 30 5 o T R SR A A M — 4% 77

ATIH BB PR A AL Ty — e Y AR DR RN B SRR AR A
KKRERT o #RT, AT 955 5 52 2 ey AT LA B 36 0 T 9IE B F) 3508 HE £ A, OA T 3K e
RAARREXTE R RRNBE RA WA, B, M55 R0 LRI E I AR
R R S X — 2 UL 2 RE R A B AT TS

TR SRS AT ERATA S A B R B M ERR RS S B R R
B AR L AR P AT — R R L. RATTE B EBX R A B f£3% P A%
PR EAR I B Ffeik N DRI . HE, BINE P+N D RAIKIER
WL A f63% 5] B, RRH P+N MRGEARELI B XA A, 826 A Lf B
LA R AT L AR (R A o S A R RO T S R 1 o K EE RS —
FREG S A T AESE SRS A RS MR X,

b 48 B 235, R DL P A EL T AR — W R P i e R A SRR, T L AT
DABCAESS Gl A Ot o ELR MR 3B TR 9 £ 1Y Rl 4 4 o XL 2K B BT LA W) O Ak 4 A L Y
WRACHAEFIIR . B, R4S A BT AT IR SR 1R R R A A R SR Rk
AR . F P S — AT BRI AN 2 4 B A 302 MY R A {AT BRI RE 5 AR FH B B T R 51
FIHE ST 9 B LA SR BT o 1L 44 LA A AT 51 69 R B 0 it 8 400 9 o 4 2 T AHR
W BRAR e F—e ABRE, DT 07 S04 B0 25 B0 b R — D JCSC I WOE R . AR, X AR L6 B3k
B PR AR 1T R AR B R B AT SRR R AR M MRS A B A 2 WA
A AT B A B — S A 2R B R B 4 R 2 A AT SR B, R &
B R R IR R B R O A B A PR . B S AR SRR, e — R
LI R R A SRR AR A Y T R AL A W R A B O 1 A% 3%, T AE — R R R PR
LA F B KT R ORI AR (. A T S A AT T R R T T (R A T A

0 - L Theatise on Eloctricity and Magnetim -



o® F—HK BEFE-o

T BR T o AN S AR B OF B R B BUE M A E R BRLSh R E X
FhE A

L g

37.0 FEMWMAEBLBR T — 8L S 18— 1 I 0 0 7E I A 2 2 o AR IR R — K
R AS P B P A 4 O E - ) 7 TR AE 4 T AR I, TR X L R B — R G ROR B4R
R T TR 3 A SO ORI A B T3 — R AR B T AR AR A A B . R U KR T
1B g 4 A B B A - O SR L SE T EL AR MR O R IR B i R R R T B R OB
0 I AR T BB S T AR HE SR IR S BT

AR — A o B e LA R BB AR 6 TE R DA M R A A — A s LR T R R
g e el O Y R 0 R 32 B 6 0 A o ) R B R 5| 0 /N AR IR S U B 4 5 AR A R
TR . S0 R o AR ) i KR BT A B, U 25 e S 43 U A B R AR T4
7 ) 3 R e LA SR AL A R T A R AR R O A R B T A8 A R A
T 7 B TS — S S WAL AT B T A BT G A A, — B 0 5 4 R 3k B 00 BT
£ B 37 AR L6 SR AR DK B BRI S — B e T AT ] R 1T B — 7 O K B @ 9, T EL R E X R
JB T AT LA 24 60,000 AN HL B AL I SRMLART . O T X ARH T LAY S A BUM A,
L B EX A B, B2 MAF B RN SR ELRR TR, WM
4 R ) S L DA A 2 T B TR T BB B S B TR S B (R B HE SR D AT ER 4
FAEZ B BT AMAART 0. XFIRAR DB A T LARAR AT A5 S 8EM.

AR HARF R XM REBEORA A RS R EAHERRITBR AR
e S AR A N /D, ABGE 4 BT B A9 31 A4 T FiL A 2 7 H A A I TR W AT G € A 3 Ok S/ —
A 4 e SR AR SR AR D, T LA 4 3 S B 4R ) FE 43 A 3 B SR BB O A A R B B e el
Ry 8 T 5 ) A2 S 3 0 A 18 oL T R R AR AR R A 4 o

— g AT XX BEAR Y BRI A TSR B A A A AR R,
WA LA B ) BORL T E AR A Bk R — Y OB T AR 5| T
A AR T X — B L ARG RS T HEARA R . BAECRRAETF VR IER M. R
TR R 2 B 4 > R B T ARHESR

HR AR B R, 382 R —- 2 U0, B A0 45 R AR ol B0 R 4 A 6 0 TR LB L ETT R
R4k 00 G E B H B R KOIRAS M TR SR . RRATT A SR R AR R B TR AL T X R o B
H LR 25 B AT AR AR X — RS . HUER AR ENTRI R 5] F1 % 4 A 6 — 4
B Bl AE T AT ROR 2 o A s X R AR B, BT & A E A R TR R AT 2 () g ME— A
FHRRRL A48 2 AR AP SR AR ST . AR, 51 X R IR AR 1 9 AR A2 58 07 2R, AR X A2 B
B —Fh AR E R R .

@ APy i O O e T T AT 88 K, R BT 1 R e S SR 09 3 (L Phil, Mag. 1861,
. xi. p. 229).

< Saw S Eloctrostatics + 3



o® Bl @2

RS RITHAEFR G RF G BIEREZRFOARKBERNR I ER. AR
X7 T e Bt » F A HAR G 18 A 7 s e 22 (8] £ TR e 3 18] o 4 B A 1 0 B0 F 9 Sk X el B A
PEAREUE— A A AU, 3R 9 R 37 A b 9 (32 30 B 5 ) o BT A B0 WF T AR R 1 A R A%
AR T B R A B R AT TR AT I B 9 A AL TR R BRI L W,
I T AR S M EE R, DA TRAT T LA BE S B, A 4 BUARE AT LA TR 0 2 SR R
I I AR RE B, LA B AT A TR RAE TR A — 2 B K R B A

bk Z i Jy s

38.0 A ETLARAS R IMERM R, B0, IR — Dk AT AR 8 R OF ) —
b B — SRR AR 5 — N b, BRI R A AT A TR A . R — ik
BT LABCEE 5 — W 4 BB RS A 07 SXORE, X R T LR AT R S| SRR
FIRRTT LA R SRS — N R RN . XAIES — B B s R o m, 4
Bl F1 AT RN R B R YA (B B ) B BRBE . XFREEE R W TEEK - rA BT
RAT R T EARRAE W BB A B s R BOR A T . R 217 W

A AN E M E. A DK, i — R4 E 8 LR B
H,ATTRESS LU LR Ry BT 224 H3h . YRS 76 W 10 — S OF WS DT R 05 181 32 B i 4
FH X SR S8 B A B, IR BRI D A B R A B B E o R R
B 4 3t B 1) i 30 A, 30 B A 49 B SR RL 2 R A O TR AR 9% L 5% A A HEL 7 A R T LA 9 L
5| SRS Sy PR o E O H B T AR N R Z B8 A 51 S8, T B
R R T X— BRI B ETR L T IX e 2 T AR B R R T, B B
FET ERAE A, 3 BT R A R A BT HL g RS ) B S 5 T EL A AR B, PR R
HAELTW BN AT PEMEAT . W 215 ¥,

39.0  ARFRAVBLBL, A X 2605 35 R B4R b, BT AT LA WU 4 2 el g
FRATHBBE Py A i 2R B LR & AT 22 (6] A B 8 SR AL AR /0N 1 o A THT T B 545 SROME R 2 (R L o
AE— Py b B RS A B R — BT A AR K B AR Ak, T EL 3R AT K 1B, BT S R AR AR S R
A B A R AR B T A S B T R AE AR S AR b 3 AU N HY R

33 B R 2 B, G0 SR g A 2 B A — A A BE B S BUHEAT e AR A RATTA G B
R AR BT — N IERT e M o 2B S M GAIMEF. MR e Fle A
AN RSB, R U, U SR — A L 7T R T A T 5 — A o AT R AR A S A s T oK R R
BIS1 B SR o il BRI, WS XREFAT .

AT MBS — R A WA o A B TE L 07 R 7 R SXOAT DA B AR
RAETW V FARRE ST BT AE WK BB

B AR B HEAT m A LAY TE LA 2 S AL S

FHe A £om A ERL P AE— RO —DT f BT B L m N IERAL R
AL HRBORHE T mm S,

B AR T FL 1) R A2 A IE B B KR 1R P A S TSR B 9, A £ om M IESAL PR

2 (B Greatise on “Eloctricity and Magnetism -



a® F—HK BEEQS

RLEAS LRI S f B3 B ko R iR — AL BRI ST 'S
RE, A L8 A RALH A —A T nm' f %5 B LAY m A IERAL, WU~
' #EfF B BB AN
1A B, BB HE ST M G ') L TR MR T TR (mn’ +m'n) f, B HEF ST ¥
B Gmm’ ' —mn’ —nm’) f e (m—n)Gm — ') f. BIE . m—n=e LA ERAHAR
BTG m —n' R B b A AR, AT HET T IAE L ee’ S BEAL Y e Fl e’
WA K I PR O RELE AT IE M IE BT .

JIBERE RS2

40.]  BREYEE A BE R LOHE T J g A, F AT AW Bk LA E 5 O U 3 A A0 3
TERFBE A MYIERZIE M S, EEGW BRI, RERBEIISEREFI, HRR
T RE B B V-7 TS ALY 5 B, SR R PTA B o T A 807 BE B b O HEJR J , MUZEBE Y
r ERGIETR TR S0 T e AN HALF o A HALFERE RS - b BHEST I 893 8 R
R fee'r .,

WL R AR X

410 BAT-EAT — 52 SAER A AR MR A BT 69 i B, AR R R AE R AT Y
SLERIFF AR B B TT AR T B — BB ERT . BAERNIESRE —Fh o
B D e 345 — A B, T 03— AL AT LA T — 5 05 A B 007 o L R AT
WA ST 1. BT

CEGHL LR AR EFHEL, e CHREE - MFH TN L35 KL
B, ERER LN A RFEEFD,

B — B M B R BT LA I S T LA R S R R LA

BRAEFRAT AT LASE B 3 B W ST E S R BT F—ee'r 75

RAW D INEH e Ao ARG LT RA DI EZINGIRT A ERMEEF T
=, i 8 FARER 3B K 6 T oF .

VL HL A B

42,3 WURCQIR AN s R el A B, T e, o J2 A 2 Pl RO 008 s ISR IL DR
A BE S B L T o R B S B B R CF DRy W9 B, T F 2 7 A9 308, M 7 AR 2R

@ FERX U LB L ) T AR AU R 0 e R I 0 R B A, L 94

< Lot I Eloctrostatics + 33



oa® BHEEIE &2

FIF] = ee/r?[QI[L*]s dMBPBQI=(LFF I=[LIT'Mi].

30— B O TR SR AL — S R T LA T SC AR 69 H 93 B R
1 38 530 P LR 7 o 2 10 7 R o e iR R B A LA B B G BRI 853X TE
UNALE T R S o AT R ULE 3 97 B b ) R B3 — B B LR R R T
A 610 B L 01)

F s R ER

43.]) JECHHEFFMOER, TUHANCEE - EHELRE LFLT .
FRT 53X —Fh STH ) phy 45 T Fb T D0 0 20 10 o AR BRI » T ELFE A AR BE B R N WSE R
R 2 F P9 R 6 T A 4 e AR H 3 BABCIE .

B S BN AR X T ] 22 0] B B R R B BT T MR, A E AR
HEUSIRATMEH AR . TR G- MEGER X R Wik L e sm
P — R R, AT LB R BB A R SIS TE R E R TR L By, BRE
66 56 0 2 D03 S AR O A ) RO S . AR 53— A L R VR A DA — R AR BB T 9 O R 6t 3
PR W B T T B AR i W 08 9 B oA Y O 8O0 R R R 1
LT . RE172~175 F5.

53—~ FEAEAR YR TR AN 2R A9 B T 09 BE b A0 I AR RUAT B £ A B A 0 R R il 3 )
BRI PO T, X R 2EORE AT LA B S AR SE A T LAY B o

— AL B R E T & YRR R E SR % i T X RN SE &, B & A Wi
o PR T FEBARLER, 3 H AR I X X — ST T E .

AP LT VR EAT A8 R B 3, LA R ) R RO B T o Bl E S ET R E kKB
LA E W, G R R T . BRECH I ERNSE 2R, R
AT B4 B S T A0 (X 4 T LA A i At ) ) E ) e il ST T AR 3 ok 2 e VI T 98 3 19 BR R
S —FhRCF B BRI SL A IR LR, R — N R B M — D PEME
AREC HAREAEM, RFRENCREHTAFME C, WA CHshRiE2 U
fH AR, B A5 R B .. FIFUR 8 00 30 R B8, TR A 5 IR WY X M BR R LA Wl
AT B AT B AE B £ MRS AL Tdc.74d Wrp JTAH B MF IR0, RA Y BB
S J7 T B b 2 A B A BB AT 3K R L » TR AL A0 R R R AT AT 53 A1 B T SRR B K SR AHY L .

w5

44,3 7 RRR ST LB ROk S B A H B R T B IR — W, e AT DAEs
ARER IR BT IR SR R LUR BT B S, BV RN C 28 — Y BE A 0 F By AR 8L
W T B —F Y R AR A A,

Q0 SR~ A H B R VB 3 B A T 4 SR R X At 0y e o P A — R T

3 (8 Sheatise on “Electricity and Magnetism -



oD E—K BEFO-

T .

AR, SR RAR S, TR B9 L AT AR/, A R B R 2 R BB F 0 F 4,
T 490 4 B A7 B A1 T LA RN S R B B L SR WS . XN A PR AR S 1 B B IE
TR B HLAET T 2 L A S B T M R

W e RYEM BT F AT — 8087 10 1 YR L 7, M2 e R/NET F
RIEWT e 89, RHF VL F=Re, Rt R KM T 5 P A& Lo sr 4. B H e 7T 1L
FHET 1 MABCF IR I 6 H 5L, WRAITH F=R.

RATHEIE R 1 57 44 5 2 1 B9 “ & B 3138 BE” (resultant electromotive intensity) .
LRMNBBEREXNER - NREOBI, ROV R FRE RRRE.

JsCita bR iR

45.3  MRWH /R e I D OB B - T AR A WEATHBEBHE
FH—R B, WEERERKNE— R LYRMELRI| —171 Re, it R BRRZ KA.
B S X YRR BT R Ee, W E FR VW2 AB I M sh 357, A0SR BRI R —
B [ BT Y [ B A R R B SR S TR W A R BB AL TP T S R M 2 i B, R,
FECEP TR E— M A E R B AR S HURAT TR WIR A B R E B ERRA
LM ALB TRURE B B S L P AR B R B A B B fY S S 3O RAR IR 1O T BEAR L
AT — SR AR R T AL F 55 — AR TSk i — YIRS A2 A B B 9 S S SRR AR R AR A
.

MR B WA — VAT E SR NM A F B B BHBIEHRY A KB B,
EREBT AWLE. EEEH S, B —MIREREH BN ERELL .

— AN TE SR B 0 A 09 18] T A TE ol 388 K B 7 35 3 B IE R B/ SRl 3 Sk T Y
o T7 T — A B v 78 4 4 4 UG 1) A I B O 18 TS Bl

E—AGE b R LR F S ETT E EE A, B, WR — SR B
RAR R TE R R A 8K i 3 8 5358 3 B R S/ e S i B 43, Rl
HEGEFERE - HXFEH . Hik, ~ R ERELFEVPH. BRIEENE 1A
A ARF R, XA R B SRR RS,

¥ B Om

46.0 W SRAE FL 5 b Y A BB B O Y — 1 T, 7 1 b 45 R Y s S AR AR R, Y
Al T U A — A T

— A PR A 33 el R TR L B R K B A i T B — W SME B0 B 5 — SRR A Y
Y E AR BAER — R LARARR . B, — SR R — A R T K A .

YN AR AT — AR AL A A T A W AT B R T 16 0 T 7 R 0 (5 1 24 I T

Pt Eloctrostatics - 35



oD BHEE @2

Vo WEEIT VAL A A A SR VY

AEAT P A HAT R R 34 S A TR AR T REA 2, N R~ DA R RER T E F— A0
RS, BN T A AT LU O AR S, T A 20 4 K O A - A B R

AT PR — A AR R LR — SR, GRS RS R
TR S TE B, T 24 R AT 2R TH 50 45— 03 3 B o 34 AR 0 DS A T 5 K R B — R B
FEL A IR Y S 4T BT 6 1 A )

AELR, SR Cpty T SR L AR B £ D 5 4 B0 6 S0 3 5345 IE o3 T 59 — Se 3R S0 4 fL e,
T A B T AL 1 AR T AR B LA B — R 5 91 A o T T — 2 B R T R A R T
AHRE , TR il 2R (X 43 3 TE AL DX U 3 ol (XA D, 5 42 Y SR04 S P 6 2R, A TT B0 £ 3L o — 2%
HiT2R b A — A HF LT ROH R 2 32 BT AE A O 16 19 1

A G i 2 T A B s 7 E e T AT 190 O HE SR B L DU BR T K A LA SR AR S
AR, B, SRRSO — 4 IE B A RS R 4 IE i i KT
K S A A PR AE A ) B D 1) TR S Bt S0 R AT A A B e S R T VR AR L B B R
SUAB) T AN S — A R A R A O B A B T SRR — E 3 B R R
Ak BEARBFRZEAL M S RT, A N F A BN ENE — WA RAT SRR,

TR, — A £ B SR 5 24 AR THT R 1 970 WL 1) BB 4358 30 FF R B, ¥ K B — N IE
HL B R T BRI — FLIE B B T PRIE , T /5 — A Ot R 245 e v it 360 SR B A Rl R 4

Bt iR IE A AR TR E T — D S 5 b R B S i, o
F G Vi 3 7S A AR K T AR B o U — MERTB R SR W E RS- 380 5T
B VLA AR A B

WHAEEMREN DS FEFRONREARZSAWRN. B, BnxRE
P AE P 43 S HY IE WL B, SO0 Y 3 i Ak 7 B4 O 1) TR 32 B4 IE WL B I AL AU B — A4~
HEEGFE R R, HREEMWARTAAMRAG RS, BT RERBHE
B2,

TRAEF RS T MU AN DR TR R AR REQEF. Fix
B AR BA BAE

&

47.0 @KW A SR U B B 0 AT R4 ORI AR AR IR, B
EWEARIESS . LR Ve FORFAE T SO LATE 78 43 3tb 30 5 4 3 i 495 09 428 91 it 19 77 4R AR
AR T VF 2 AL AR P B R IR e ) 2R AL 7 A 45 P B G, T EL R4 R A A
FGR R .

@ BB 80 WM 114 5,
@ AT MY SE TR A AU RO B0 W, AR L R N TR 112 WL E R
R 040 34 07 W 6 T A R (LR ML

35« A Theatise on “Etoctricity and Magnetum -



oD E—HK BERE@~

L )

48.] BAR—TFBHREME - SHE, SBERLEE T REL, LS 80
R B IE ST B R IE b TR AR B . B, 2R T b AR AT — A/ TR L R e B
Bl AN SR IX ATy 48 1 T 4R 6 51T I TE Eo T A 58 B R T 8 BE A9 SR B, L R IE L
FEBEMNFY .

XAE SRR H S B AR I ST SRR R A R A K . ERR
W3 A AL K 7 R R A S TR f R B Y L

kAR AER T AW AR T R AR R A, TR EE T RSB AN
“HLST R . B G XX — 4 17 O 0 A A IR A O 69 AF AR 2 R BB BT
3K J1 AR A FRAE SRR IR D P T L E TR MR R RE R
FABE BRSO E I — B . RATHE B, BRI — K BRI E TH &
T EAPE T AR E S EIRF RS, R B e AR R R R AR —
FrEi.

w3 %

49.0  MITAL IR MBI G — AR 4 AR B AT L oL MY 5 4R T 0 B BB R
RUEAPORGRSHZ ERBEN. B, —SEZER - AZMOBREE, B’
M Z B .

HL B AR RAE - VI AT LA ROR AR R A 2 . AT AR L B G E e 2%
RATHEE . HRAOVEBIIE3 57 i B AL B 32 3h L 7 A8 %5 ) 98 B 9 2% 9] B8
B S FRAT DA PSR AR A )

Sk

50.3 AR — QAR T SR, T A A B Y 5 4 U S ok e T AR T R A
LT Y PR A R E A RSV, E RV Z SRR AT . RSk
B — A G A AR 5T S I T A A 220 28, U P 3 B 4 b 0 e S RIS IR R AR 2 I R
LR BAR G S, T B E T AMSENLERU SR EE.

- Paw F  “Eloctrostatics - 31



oD BEER @

#owm B

P Ak g A X 2 T p7 — b o S R T R TR B OT R — MR R -
A7, PSR ACAR” T 2 S R Y iR A BT, S AR Y R IE LE T AR X 3R Y
BT R b T B A Z (6] 69 )2 KR . — SRR R — 1 LA B S A R A S e 2
e 28 Caccumulator) 45 B U {4 “ #3 25 38 ” (condenser) , (B R R T B “ A 8”7 — AR E
FE AR e 3 e A 77 VL 4 TTT J P S 48 DK R T 4 E (%

B R R YT

L I e BT 2 9L 7

513 M —AEAFEERT DR RY R E— RS LR, SR PR A 6 3
B 3 T 16 K L 4 S s T R 5 T ) g A e ol S S AR (R A 1k . R OE 900 BT R R AR
o JR R A HE ) R, 3 e PR R A 4 18 TE v R AR A e R o S AR, R ZE AR G (AR 40 i 5
LR B ] 40 25 R A BT PR B AR 2 B T4 o B T R A S B A BEL AT e 8
REF BT R RSE UG A QBRI .

X HL 7 4 3 3o R IR 4 3R B BEL Ay, 2E R 1) B4 4 O R OR AR R R B, IE AN AE S 362,364
F1 367 5 By AR e 32 o AT LUK B i BRAE B L FoHs £ L0 TR ol UL B B R A

B B R JR AR BT, R o 1 v LA 4 SRR 1 L BELRY 12 %, SR R BRI R
BELER) 6 ff% . T R it v BEL J2& 40 #) HL BEL B 60 fi% .

VB WA RW L R A, XA FEEES S RTMUER. EEM, R
TR LASE — 5 3 7K B PR A — L) 90 IR A 0 8 A 5 5 AT 9 s ME B L & TR Y G L
e %, AR ENTA A RELE — B8 AT LU W 28 (9 B [8] P X — A ML AT BEAT 2 4% . FL AR R
£ o, BEL i R £ 7T 7 T A A

53— NIRRT IR R SUE T 8 R SR AR R 5 2 R A i M3k i AR
ZANBeE s FRATTE 43 W AT 5% T A8 B T 338 A 15 5 17 N A4k o 3 3o B GE 4R . HE Rl A A LA
P2 T 40 SR FE A — 1 T o S AT LA O B ST O R S B A 4, 0 R R N S
F 49 SRR WY 2 A M A A 0 . B UM, 54 B Y R (AR 8 A BE AR T A, AR E 11
B S5 B R T AY s T RE 2 L [R5 i LB RIS AR A . IO, HE W R SR H
6, BRI T A E A B A2 A 2 IR R R S B R RS & (BRI AY
L 50 % £ B R O ST R B o S o 0 46 5 2 30 ot S48 00 T R A 9 T 244 A Ak Y T S 11
FLES, SRR R S R IR KA . A MR ATHU R S S iy R 1 M 2 (R A Ok
BEATEE SR A B H . —AEBER AR AT P A R R B T R A R Sk
AT, i EL7E W S 38 BE A BN — E AT R AL FF I . o LAFFHE T-76 — F s A0 S P T

A (Sheatise on Eloctricity and Hagnetim -



o E-HK BEEXSS

) RO A 405 1 A i P, B B ot L 3l 3R HE R L, M 40K A B “ B 3R EE  Celectric strength) . X
HE 38 A A 0 B T /I B K 24 = B K SR W 19 S R i 2 AR L SR R 2 0 /N O X4 R R —
25 VR B, P 3R JSE R L 9 K TR 24 25 R AT B3 4 BT REAR B Y R e RR R L S A — A
V043 2 3 o i K 2T B P Bl 3R LR K T 4 B SRR R R R A - AT
B9 K FE ST 75 B A P B IR EE

[ b, — A~ B0 A8 BRI — e ot B JOE AR OKC Y 248 Sk 4 5 BT 9 BT A8 SR 9 24 BRATTHE BT BB BUAE B
— VAR R DA B A A s e

A RIRE L FE T W2 S RRENEE .

JE e b 208 A A AR X4 00 R A T R A SR T EL WL 5 P B - W A W B A B
B PR EZFTFEZA . AT FENHERERTRAOBCRERETH2ER—
Fh k.

oS R AR B B AR B A RO ARG R MR A, B PR AE TS°F T Y
oL B4 S 4 A FLBELEG 6 <107 %,

VKK SR ANBEE T R R R A AR

A Y A 90 A SR b R i P R S i 2, 00 R 448 SR A (L B B IR S Y [ A A
.,

G
b % B

52,3 Y1, WURE AT 4R S R 1 S 24 B AT RO B MR R ) S
i 2 A 2 AT 4 L B 94 3 R £ S B el A TR ko R — > LS AL U AT BRI S AR
“HLA R

G R R R R SGB A BPFSE LAEAT AN D, 76 1773 4E LLAT, MR © 48 9 Bt T B3 AR |
AR RS S AR R SRR AR ) PR T L S e B T AT R A RRE RN R
BZI.

IR BB R L R E BB R, - DB RE, BIRE T4 S hA 5w
R AR X A 0 MR T e 2 D O o B R SR P S R R Ok R A
25 M Sk 4% A A8 B P A T 4 FL A O T O R O B b R PR, 2 A AR A AR AR
L gk ETRT AR R A L AR LA AR ] {ELR X R BB B SR R
i LA RR AR — A T 9 K, 32 L AR S ] Y 4 R R R )

I FH SR 40 0 32 B 07 0% TR 2K & AR T b L B B T A SRR L HL A TE S TR 3 T
.

© L3R RN R OB T IR SRR A B R A
@ W Electrical Researches of the Honourable Henry Cavendish.

< Law S Eloctrostatics - 39



oD B#iERE &

ERIBIRZ H “ LA 17 (specific inductive capacity) i 3X — 4 T » i1 4 i 47 S 1
A ERHERT . EWOE O — 5 A AR X 30 A A S Dy BT 48 T BN ) RN R AT IR O
B A,

S e A A R — e S 1 0 TR, U AR M W R RN AR T, R O SR R B R S TE R
A i B 18] PO ORI — AT LAWY Bt Y AT o (ELR R AR T SR HUIR T R M Ak
AR R REE E— I R AR A O,

WA %

53.0 LRZW, M- TEEBEETHEBRN RN RRXRETIIAR.

MR T RAT — Bt [E] 8 LT S ARIK T HUARJE DL T S, ERR AR AR 4R TR MY
I £ T BT FE AR 5 fELFE P AR BE D, R B R T AR — Y S — U T O O T 3 4 B
HURE RN . X — BLRAR R AR BB BR” .

B e S B K T B TR R B 2R G L 43 T B LR AR R SR R A FOSC R
2. fHR, 20RO SR B A R A AR R T L U AR R U AR B R B B R OR B 1
[BE LRy SER 2T PN

WURFEHEE RIS, R B SR I B E N TR KA RS R, TR
AR AE T 46 B Y AR AR B KA 25 5 DA TIT G0 SR 42 IF Aty Bk 0 A 9 50 DR HEE T, U ol S AR g
KRR KE ., Fla, H—KkBRABHZIAQME, BB BB RMIESD
FIREAT T AE4F B9 o

4y 4k B AR X T TR R R (R IR BE B B B — R U TR S AR, TERR
BB, FRATT S SRR T e g A S5 T R AR R . R ZE R SRR A 3
Bl B 2 B R A R I A TR AN RO R . AR T R ATTAE S 326 W b B A B,
BB A AR R AR b O R 3 A), BT AR R B R T RS 2 5| A O T R A R Y
Bt

T R B e R A B S I S S R L B S R R AL 5 3 — A AT DA R X — R R B —
A B B B TS O e T AR T 4 BB B A AT O A R 0 A LR N ATESE . 24 4 IR
FE LR ST A A SR, G0 SR R R R AR B e, MU MR R S el T AR LY
JER ) e ) S TR BT AT AE AT AT AR 4R B 2R 0

54.7 X FSTPRRIE R UL R K T Ok R B, R AT B A - Fh s R GE 4
SR AT — s Xt B 2 ST B LA O

L b, N E G R S B SRR £E i — T A AR T R A — 4

@  Cohr il Arons(Wiedemann’s Annalen ,v. 33, p. 13) 8 22545 8¢ T 5 407K FO379 465 2 25 ) 36 6 o 48 S ML S 1) LU I
AL RAEHRMAM . I KB RA L R 55 S0 LA T 0 76 £, ZBER0 B MRA G440 S 2 i L 0
A 26 4%

@ XTSRRI Wiedemann’s Elektricitat ,v. 2,p. 83.

@ Exp.Res. ,vol. i. series xi. ,ii. *On the Absolute Charge of Matter,’and § 1244,

0 8 heatise on Electricity and Magnetism -



oD B—H BEF@o

PR R P IR A 4 R R AR, A RSN R LA R AR R &
AR .

5t B0 T — 8 5 HEL T LA S ik A — 1 4 4k T R 44 T R M R 2 R E B 5 R
# A RAFAE T Y4 o T 3 R G A R i A T R — B A A S S R R AR, R
BN 7 BT A G AT LR W R B A S 3 [958 I W B AR A R RATRE &2 &
LA 2 28 b 6 SRR BT 0B AR

BEAR ISR A 42 B X Rl 1 058 9 L 50 L A8 Lh 45 9B B2, R AT BB B — e Xt H A 5%
LB, T EL 44T — B S 490 S A A B 5 4 AT R 25 AL T 42 el — FHER 53— Pl A
BB 2 AR NV TE R E . R It LR O R AR, P SR W) R R BT Ak B P R R — R
2 9 T HE Lt I 8 B L (1298) R FL A SR A R T I - FR AR A L B —BL T AR
—— 1 IE B T 3 — 34 A G R o A — R T BT A I o R S LK R R A AR A

AR

55.0 4N e S R A — A i L Sl 3R BE R TR K, RS BE 2 A B — R R AR A
£ 4 B Aok R A R 69 9 AR e o ST R 2 PR B LA A, LA Bk ol A SR A B 6 BROK B
WK,
4 T30 Pl b L B A R B 3R BE L R R BT B0 A R IR M FR R . ERET
1T A R T E AR S P LER P AR T R EETF AR, B
B AER— DGR RSB FBEER RN ARV EF I EHLREDRE
BRER, FRMSH -~ EWGELE. ERH FXFRE, £E M 3R TR E
B3R I 1Y WL 3 A AR R T REAFTERY .

W

B4, M — AR A I TR T R R P B SRR AT A BB LR RS
G BOXRE RIS E « 24 TRAT 151 S I AL BT e ) TET 9 B R 2 TG B bR K, B TR SR B A B¢ TR
L T 985 B LA B AT A v S R R R TR PR K . B A A SRR B LAt A SRR R R
HHAE ST X — GRS IIE B, RTTHLHR R LN SR - BKF —E
HIFREE, B RE M S, FRBERME IR RXBER P&, BRI
B AL IR R R LR A R R, TR R MBS B RHLT , TR AT AR ZE R
I A SR

© W Faraday,Ezp. Res. yvol. i. ,series xii. and xiii,
A — R LUK B AT T 36 TF ol R v 38 o 6 9 4 2 0 BF 9 LA BRI 26 AT 2 o —
FMEMBEZ A, XETRE (MBI R A RE" P RATER

s SPare S Bloctrostatics + 41



o BRIt @

TR IR — 2 55 SO T OFF (0 [, R T RIS A5 51 45 7 15 5 (i s . S 3 B
T X F A8 SRR BEAE T 1 R 4 AR B b A A A S B — BB AR O Y R B 3R EE S i B
R SRR R, A SRR B ARSR . X b, Wk R E
FERBRK T, B — AW RN E OB TR, ERAMRE LA REES
A o8 R R T AR AT R I DR T

B0 5K — FBAF 25 AT LAGR R AL HF AR BRI RIS B R AT, IR A RBIFEE A
SE.FELURB/FECTHSR Y, B, HANTORTERANEATTLUAHE
By, EATE TR s R T 25, R BT R A AR A R R . B, R A
AORLF R T DR BB IR AR RSNk, e
FFRAG » Bt S HE o 0B T B0 o 9% 17128 9R Ui PR 3T B 437 B, T B0 4R 33X 260 F R i 48 3
1 PR 3R A DA 8 S SR 9 LT IR L - YR B9 A PR R £ 2 A 5 TE MK LU L B T R A R
FREBIF. WILHHE, AR Y REH i, B E Rk S 34T .

R SIR TR IR FEIRNB b AL R I T, A D AE B R, X R ETF
A RS A B A 25 4 (8 B AT A AL AR O

5L 25 SORL T T U AR R A A 3605 0B B IF 2, TR BT R — RS IT 4R
B 25 AU 5 SR 25 A TRAD A — 00 HL B0 R T, AL VP O 35 — 0 BT LT R B AR
To A A B A X — W UL FRAT T LA SRS A R, T 38 o BEL W 3 el 9, TR ATT A T
LABEL Ik o i 4k % H B, @

R34 A ST Y P A B R AR R A B BRI @R R, FRESNHME MW G
BFREHRTUN BB TR, PR —FAR TR L5 H# R F R B — 4
5 L R T ) 2 — TET S 64 PR B TR S ZE AR S R T R e — ST E AT B R A AR
TR R TR T ) d BT 5 (5L R AR o B 5 R AR /N B, AT TR T il 2 A A B S 4 B AR
AGTIARR—F FRBGEBEWE B AR . TR UMY R —FoR 2 S 4k E o4 s 450
AP AER Bt AT LA R R R o SR T, FOLE % TR K AR R T e R 22 T S
B HE 200 7 R e, QB HF L A TR Al 4 2 () R A R T RAR LSS Y, IR ke,
A R R 2 32 B B AT AT AT X4 Y R 43 AR 2 AT RE A el R B DR BT S R Y

HL38 JoHF FLRE T B35 Bl 1T A — S 5 B B B 53— H iy, 3R o AR 0 iR B o BR
“IE PR .

PR o AR 1 WL — /N S0 25 AP B R R S T 1 AR A 5 AE AR — W 4 A5 A, LK
FIAR K o AT AR 18 B 3T 4 25 OB FF T H8 3 BB AR LR 2 T B 43 i) HL U IR

HL A 2 L A R A A R B AR B T R T L X SR B Y LE RN B
B B 5 T R o T L 90 R 22 ) £ 5 — 2 3 LA B At 2 ) (AR AR A2 TR K L 9 A i 11
FL AP I AP AT . PR X 4022 R WA RN B AL E A W RER.

©  RAERET? RERRAKRSH S BRAER T 0 BT SN LA a7 LA, A0 X o BEA 5 5 0“4 it
5",
@ L Priestley’s History of Electricity, pp. 117 and 591; 84 % Cavendish” s * Electrical Researches, ’ Phil.
Trans. 1771, § 4,8 Art. 125 of Electrical Researches of the Honourable Henry Cavendish.

w2 (B Theatise on “Eloctricity and Magnetism -



D F—K BHE¥G-

L |

56.0  HLBRE—Fh LKL, AT LA A G — 0 B — A /I BR A MR 7 A X B A L
7 e — A ML 45 455 0 SRS B B A R A T 9 1L 90 £ A O 0 AR R A
LR 0.4 — AR B P 24 AN BR 18] 25 SR IO B R AT S0 R A IF 4 ZE A
B SRS AR B AR B Sk b o P BT AT — B L JC T K T A 4K
F 2 (8] B 16 AR I L 330 BF S AR 7 o 1 36 451 o AR AL AR A 25 S0

Bk e

57.0 RPN AR 18] ) 25 (7 o B A AR AR A 69 TK 7 B, MR ARE B A BR ) ) B g
ECE M4 R T 47 25 B 1 35— 3 6 b — 4, 244 1y B Ak ol B3 SR K FE O TE 5
3 IR K AE 2 7R 25 4 W0 0 i AR £ 7 B BOR R

TEX — BG4 A A AE T — B4 B 3 BB, B HY B A O 1 B RS T 0 3
SPRESAL FIRI A HORAS T » TR AP L 50t £ 365 P, T J2 0 ol 08 T 80 2 o A SR
HEAT » LE 0 27— TR AR 09 W FF— A9 1 B o 2 4R 0 R B — A T 7 R A3 11
TR UG BT o T BT O £ 180 4R AT S AR T — RE . L Kt LR R A B 3K A S
BT e R B 40 M B B IR — RCFF B L b S U A B A T B R RS
B — S 55 S OB 40 TR AE 2 S R R RO SR R

AT 350 4 TR S A R I B ke e AR RS AR D T S 7D 85 B 1 IR — o o AR AR
TRl FERE A0 o th B 52 J2E 1 I U2 0 4 M0 U 1 2 4, 00 A R L B R — A AR
DR BT AT LA B 2 019 [ - 5 3 T A 2R 3 S 10D 5 e ] 4 1
HEFU L E AT o — e RG2S I . 01 SR RO TR R K, — 17 19 B R 2 T 4 1 R
B AN L 1 ey (B MR B PR R SR S . 7E e 3T B S A BT R I — AR F RO,
U 9 7 0 Pl — 0 R W T L — 0 R R A T o S B R T 5 B

REUR A — L RGBS EE Y, YT A M TR T B AR AT A
TE AT B F0 6 2 16D B 08 R ) A 4 T A S 7 oL ) S o 5 T AR KB . AT L 22
I EATTSE 6 AU Ay S b T o ) 2 SR 1 95 R 2 S Y

WA AR RAR®

58.3  ELAUA Y A B ILAb T 4 1 3 e A LAY BT LUBR 2 HE AR R B — R R

@ Intellectual Observer ,March, 1866.
@ XFE—HERIA R LR S R M BR O — 351038 , W, Wiedemann s Elektricitit ,v. 28,p. 316.

c Sare I Electrstatics - 13



a® BRiEL @o

B HL A AR LA 35 (IR BE T LR MR R AE R IR R AR . AR Y
W TR E T T SR A3 AE T A BOR 7 . X et BRSBTS — SR L
B — A KA B At T B AR P 2 UL HY P B RN R R R T R TH R AR S A SR TR AE AR R
Fy—- s, [F)RE 0 AL B R O £t L, fELIR B0 R R R S 0 I A Y B B B — SRR
EH.

AL BRI AE R A PTRIRAR B Y. L RIK R BANE MBS —RE
ZE A . 7EX 50 5 X 5 BN 2 e RS T AR AT ) — SRR T .

W P B B3 4 LA S At — o 2 1T X O ) 4 — B S0 A SE Y R AR
O HBERBTRE . YRERTHL N AOEe, REH LRS- R HRER —
B RREE , LUBCXS — ED B SR A UK UL, IE AF R ABET M ERR PR R . TR S R RR 3
A ATAaT S0 A B FE PR 39 AT AR LAY R S A (T . fER AR R A R B
4 — G OB T 0 PO SRR fh R £ 28 T R P BB B R TE b B0 R BT KN, TR MM B4
AR

ARFW VR

59.0  fEARA A, RITH I Se il Bl o B E IS . X FIRIBIERIEAF R R K
AT LR B AT B0 A XS T 3R S R AT LA ) BLAE R R AR AT AR . KRR
1k RADAHE L P 07 I M S8, A RRL B R AT R AA B T B . KR AT H 8
— A SRR — AR AR BRI RO RBIERNARERE
7 i 3E A9 R 2 BE ) o e LA R MBI Sl e 96 B R R L T K 2 O R AT B E AE R
TR # 45 v 4 22 (8] 4 FRL A O HLBR )

SR G FRATIH A 5 SE A 30 S T 5 ) P 3 e B, M P L R S0T A 0 W N 9 2R 98 OR T SRR
S50 ) B B AR 1 o A0 TR O 1 SR R S 0 SR R O R A T - 1 R T I
il EL3X A~ 68 07 4 — 5 R B Fe T b FL A 0 U A o S L MR SR ORI R — R
AR R AT RR L TR T UL — o 3 R T TR 0 T

AV WS HE R L AR 0 B BE B PR 45 A ol e 2 (e 0 2 ) R 9 S R R BLS R
TRT R, R R R T BRI B FOR T ik TR X B 2 2 A A S 0 AT A
IR AR . FRATT AT AT Y o R 2 ] 49 3 O AR SR M AR o [ MR 5 IR A A 4 SR
AR AN A R R BEA NS R, MRRITRAE RS, R
AR RT AR A A A MR RN BN — S B REANRE., 5 —F |, WRR
TR FE B A4 A R, RTS8 51 P B ORBR R Z 8 — 34 F /A A
HT.

B IR AT L, 40 SRR AT 3% B o A S B R RS S b 2 FOR e B RO A B 24k AR —
NS S3 SR o () R AR B R I 4 B R B TR BE B9 1 O 3R LA — A 0 O R e A
R

FRT o 24 DA S5 38 05 300 S5 5 148 o A S A FELOR B, — S AP MR R R R £

w4 D Theatse on “Ebectricity and Nagnetism -



B E-HK BERER-

£ PR Sh 35 2 AR ST Y A A DX 53 I e o B A K A ) Rt AR R AR R B G,
EL 7 5 (] 0 SR o 0 A 2 I R () A9 B0 B o LS 4 B S8 R W I O 1 R 8 S R R
ROMERBREARRAZBRUERMMRIKN 52— A B RIEER
£ FEL 3 3 HE T FRLARR AR R (] 7 18 ) AL A S AR L

WURRATIE FX — BRI EEE TR+ BER, RINRERAEE THRME
AR BEAE BB TTOR A8 80 i 45 F AR R B R TSI A RE S . PR X PR R BEFE ¥ LR
50

BLAE , 40 SR FATTHR 5548 B VL5 B i 47 o 4k 2 (6] B L DR 1 PR A8 L IF £ BY F SR T
BEAT MR — B BRI F o R A PLBCR S, AR 8 TR R TR AR
R Y R A3 T X 55— A R A A AR e ST L A B o — R, BB R A KL T — R BL
MR EREZ .

IE 4L 505 BT 5 B ISR D, 350 b 3R 9 A HE RRAE F , — M ST R U 8 IR R — A
W — VIR BT AR I W RO E ARG A, X S SR i B E IE B TSR AR A R BB
i, SR B4 IE UL, I BT A e B 38 BE A P O IR LA I A EL R AR 4T

3T B3R 43 A, R P — T LA R 2 B i %o 45 HY e k) LR A AL A — BOTT L s i SR
B 0 4545 el 440 B P L4 o A RIS P AR AR — B — R AR DL B, R AR B BRI RP
IR B L PRI B R X BRI, RFEBRFHOAREY —F. HTRR
LB A7 — A SR AE LA SRR T B RO B A Y, R 4 ) R T N A R EE R R
o 6 PR 2o A AT BT R AR A AR T R SO < B R PR B R R R P R O e R iy
3E B I 24 7 W B BOBE IR P B B BR A D SRR S . A RN R U LK A B — AR
BT 3Kk I B T IR — 36 I AR R i 0 ROk i B T AT LABE 2 — IR A T N RE AR
KIS 69 A R BUR T AR SR A — IR EE, O SUEA R FRBLRA — MR
BERT B R SCAH L. B4, 5 48 7h 04 42 A B L HE B — > KIEZ AT, BRI T 92 AT L
BRAE-TETHER 9600 S EAYHEIK S .

60.0 AR L AE AR M A 22 (] Y L4 R B 1A PR T R £ B T 4 Ak () A B R R R
AR A B R B FRATT B S0 X R R AL SR A T — R SRR S P . RAOTHR B E T B
BRI L FF IR T FEIUR T AT LA B AE B R e AR L D3R . W R A RAFTEM RIS T
T H T HRAFFEM R I 4 1 W0 BAEAR %, T EL & 7 48 IE 1 T 3% 010 & s B BRI A
EI7 . BASL T X LR MATRRAR & T A T LA H 55 b - A 3 Xf LA B A AR A
B AP R — & T .

24— B TE A B AL X £ P TET - A8 AR S T AR R e TR R T A R AR
LT o IR P 48 T LA R K R A B ) Sfe S8 S 3t i LA BF 5, T L HF 7E 3R AT ¢ TR 4 7R
B B SR B T 4 T LA A R

VLA R B - T B B AR A R — R SE RS 5 R R B R B A R A ROR S
o T 24 F 8 45 O e X FOR B AR SAFAE . AT LR & A R i RATHRZ i 4L

@ Exp. Res. yseries xi . 1297.
@ BOFRBLIE BT B BB RO R ST AT | LR T AT BT SR MR 0 VF 2 R A —

< Law S Eloctrosdatics - 45



o B#EiE @

00 9 P A AL, T R OLRE W L B BRBE BT SR . M S 4 R A —Fh SR R Bt
B BETE S TP 5 — AR U (B, R0 SRR RO R 3 0, BR DR — e A L e R
ARE {4 A Hb ) UL o ST 5 1T R R L E IO T P S R L 3 SR B A O 1) R (LR 5 X AR L
80 A/ R T ok 3 TR f R L, BT 00 SR e 3 3R B 3 R BRI U R 07 BB 5 AR ] B
H B R R

AL 350 P 24 0 A A K B B SRR B S B T A ROk B .
S5 3R R E AR A o B

VL B SR JIE 7 A v (3 B 41 A ATLBR A7 7 A A R 2 R 6 4 2 ) i 2S5 L
RN BB, LABOIR W 22 B bR M i 3l 58 BE 0 X B R AL RS 2 L R O 1 R A W SR R
o XAFRBAER B A R R i, T ELR b F 4 — R A Ho i 4 ST A8 1k .

VLR £ 28 4 5B AR R MY SR LI D, R T 33 B 9 ST 7 P O B AR Ak 9 e AR o A RERE
TE , T BE AR i3 (0 B 7S b AR 1 — 1> — S 1 T S 51 A2 0 % 2 0 L o 33 e o 97 00 R BE R
SR e 0 L IR R T 2 KR b 9 AR I Y 7 1 K B M Bh

FERSE S Ll GE P, RFH M ARCRSIFES SR T RE, AX
FE-TIEBRERTIRE . B — DR SR T —f R RRE R B
B9 /b 22 T RRHF LA — 7 7 2 T A8 ARLHY R A 5 LGB AE 9y S T B BT A 45 R B4R PR TR O R
FAR AR, SRR SN AT F Y H T A RE A AE T 0558 Y 07 R SR R, A R BB S E B0 R
T B B O R R TR R o DR 4 £ P AR K AR A G B R B, BR AR RT LA 3 VR AR
Ao 22 28 114 7 T e (8 P AR A B SRR S DR BV /0 o X A A WL A K R B B B oR R P AR 1L A S
B3 BE o S T — ot 22 L FEL 77 B £ T UL 2R B 5 IE A0 7E W A7 B9 B ) vR AR A o

SR — A LA e B S) M S AT AE D ERAGR T b, I BRJE IR P AR — S B AR
BEFEE A e BRAZREIRR OB APy RIE . BRI HER, X —SREEM—1
HY AR [ S 60 7716 i L 432 5 AR R B o

R BAERATE — 442K r HRLCERT  WE X — SR M ERALE EHERT
AR AR E AR AT (ERATREIE LT A o TR Lk T4 42 197 J7 , I 5R 8 BHIE H
TR . REBKNMGBR EREL TR MMERTE.

AT HE A e MUEHE -SRI LWt E ZRMXR LRI B Y
A E #KF E+5E B3 A T 9 70 3R 2 18] s SRR AR Zh . A0SR V) 0V SR B4R
HRIXM IR 2 A2 S A i 3, U5 1 T 40 007 %8 9 L B 34 R V) — Vo, AT FE 38 K B B i
o BHHAE R DI R (V) — V2 BE,

G SR FATIIRAE 4 A R 0 R 3R ¢ 22 T AR B A I A1 R 9 46 42 A8 BRIV,
AR IR R VIV, AT, TR 7E A R P BB VSE.

AR, AR B R 3 6 B3, 2E 4 0 68 1 B R B DL V B, T AIRAR TR ATT BT B AR B B L X
IR HRMK T, A SE—ode, MBEMR E Ml e RN ZERXT A E—e. sREBL:

S AN BRI O B A — BR T 1) A1 A B RS T RR B RO LA .

KT HERMNRT B E, LR R — R, AP FEFAR A M B

@ RRATRA b AT A8 L AT B

Sreatse on “Eloctricity and Hagnedism -

46




D F—HK BR¥E@o

LA B o ] 2 3 B — R LAY R C FTHIUR . R W R — AR A M B 9 FL, I HibRITE
BERHBUHEATA T ERRQNBIFREANT A, A EWEEMB LRyfHm
WP — A (8 B 6 LA U P L R B 3 T R S R R A TR R S R —
AN A B B B EALE . XA AL A SR, L BGEE N T A A RS R PTES A i — B AR
A () R R R E 5 X — ORI IR AT A IR I R Q. WS RIS 75.76,111 5,

HHRAR E— DRl QN FRPAHHNB HXB A ATELFRNE—
AR 9 R [FRE A F B £ Pl T B B R A R B —RE M A B3 E B,

AR R B S RIAR T A . SRR HEEE QM A B B,
FERLAT R RS RE IR AT — B Q Ml B - RE MM B EsHFE A,

Bt FE PR BB R B 4 — ) R T AR AR — e A [ B R B, {5 78 fE Bl B Y 45
AR L A AR (] 6 R 57 AR R B B F P S A T L X R 7E £ S e B R R e (X —
SRR B AAEY) L T EL7E 3 R A Sy R B R 7 E 4 Uy B R B R A R A

61.0 FRBRAIRE BRI 26X A EIL 0 — R AR, IR E, i
& SR Fh R AT FR 45 ) WA K3 B — R A8 — B i (1 5 PR ol T R B B OK AR
. MERR, X —SRBBN T E R EERM, BRERMNAT UL AR
BRBHESIAMEMEZA. EERIILFCH, ¥EHERFFEERIIC L% 8
T e A R e A LSRR S A 0 R A R A R R A SR S R R R TR
. FEHER SRR . R RATE B AR IE A, TR, G0 R E R A R A T
TR AE 4o ) P 6 T TET LA A1 » AR 2 £ B AR 4k » £ B LA B 1 A il T AP SR LR
T 7E 2 iy 06 A 30 B T B S BROHE 4 ull T P B S b g LT

TR YHaFBEBAM BT AN, LRREH ST SAEmFaaim
VA 16 S 38 3 K B TR o AN T i T P A R R IR R AR L

W A 9 R 0 AE 38 T PN A PR A9 1R, T BB B — YL BILE R E S 334
P BRI A B R ) R X IR R RE LR 9 BT ST B A AR A8 B e 5
) ER AR

62.0 XFEISHREAR

7 e B B B A 7 T R A BB o SIS IR [ R AR R, R e B R
R, B 2 AT AR TR A9 B A, R B A R X AR T .

AT 3 T H 4 o A i R 5 R L — B e AR A B B BRSBTS SR B A Y, s R A
PO BB T R Y A R BRI

AR AR FR A R L R B %, 22 51 TR AT BT UL Y R AL RS, SR B R BB 2 A i K R
AE T8 W O F R T RATE UG 2440 B G o [5) 420 6 B A 5 18 0 AR — 7 EL R 7E AR L A

A 3B 1) S o A5 A AR BE R O 1) vﬁﬁﬂﬁﬁﬁh%?‘?&ﬁéﬁuil(v%ﬁ KRR

HOR A 4T

e AR A 51 A A 45 810 A SR R BB BB R, 9F T 5 3R BE A R (L BB R TR AR A —
G SR T M AR LA T T ) 22 (6] B S Al AR BK

EAAR AL A 5 o AR AP B LA W P R 7 16 B — K 7 5 LA R R R R AR I T

s Pae F Electustatics + 47



o BEBILE & o

B — Y007 B R A R FE S, TR LR IR A RIE AR LS F W — B R e
(oA 2GR ) 13- 3

FATVBTBCAR A T LA ph R A TR A BRI S AR AE AR BT I R, 2 BB W
¥ T 2 T A — A # TR 495 JOE U A R ML 1 9 T 181 PO B B R T R R R . SR
LB WY TE J7 il #9 , T T8 A4S0 9 T TR 45 50 o A T B0 R TR E LA . 244 4R 0 4R BT
St R AE P B SO T LTS RN EL AR MR, R A R TR A PO R 7 B O BT
AT R B RIS

AR AR A A TRATEFE SR B 1938 3, RAOTFRZ A v 678 (X LR A —
e e 132 B, FL R SR B S S R A A% 3 R — i Bl B IR Rk B AR R e — g R R
BER AR R A R RATERZ i b i . B R R AL R TR R M e g
B I I O 36 o o 7 SR T SR AL 5 T E R 5 R B U — R Ak i, AT BR T R AR R AR
T T BP0 B SRS T A v R, TR AR E 4 E A B TR PGB S R B —
R A R

TEE— W, o 52 3l A AR M RN A BT B 45 O 44 6 32 Bl BT AR B A% 1 A IR B A% 4
BRI LEAEAT I 200, A5 2520 i I — A TR Y 4 S P L T R UL AR R A B 0 o UL K
Lk N

HUCET LA, - YA AT L — D P A A B B X SR BB, MR
B MR E R RS WA

BEAR IE AN R AT E 2 B 0o IR FF , B 508 BE 45 F A9 SRR A BY T 1 R 0 1 R B 7E
W bR (R Y SR At BR AR B TT LA 3X R STRT LA T A R S il LA A R, 1SR 2 ety
BAEAT B RS AE M B E. Fln, EREYLRWE BRI S FRFET
AT R A BOE TR BT K 07 vk RURTEBT S P X — SR SR 1 T R T AN R B A9
R A AR LAY 5, 0 0 40 AR R B OR AR (  UR  T BRURONE O RIS . STR IR
FE R AT B P EAE E — 6 /NG 5 B TT , BT B A X B T T AL R R T HE SRS g L,
1B R 8 Ak R ED R BB Sk 25 A RAG A, R S E T M 2 LR o — R SR R R A T
0o SRR A S e R R A S A DR R B, AT T RE SEBR RS B, ISR ERXT R,
R AR R A SR T AR FERRED THREMHRBES. E5B8RH ZALE
ARG/ T LA AR Y — Fo e, A TR Y B2 B LR B A B Y 3 e S B 5 BL A% 4R A 4y FE
2 BER AL T FE S R B 2 SR DD AR B T U BOR RATBUE R MM IEHR S .

FE FRRL 2 BV BRI AT R — ST AR F B 7 AR ET LR Tl e B AR
ARV — S TR, ) 40 P A S P ) R RN, TR P MR T DA RRRY . (R T XA
B e 358 R R BT 5 A Y RO 22 ) A 3K TR R A R R R O [ i O R Sk R Y I e,
Hor R PR P YA 15 B 2 B0 AR R A 32 1) B 2% AR R T LA % AR L A R 19 3R 7
ARG F B L5 R TIIR R XT B

w8 (L Theatise on Eloctricity and Magnetim -



oD E—H BEEZa~

BE BRRREERR

e —A B By B 5 X

63.0 RMNELSFD, FREHMERBIFEN. — oK LR BT USEFS 4
s I B e A7 S T A L i AT 2 T EL 5 00 SR R A A A A A T A I B LA
) 24 0 AT — AR BCAE — 4 T SR A 5 o 2 28 o R 0 A TR B 0 A 0 A A T R B
FAT AT LA — A o A il 8 Ay H A — S SRR P R S T e SRR AR 5 SRR R BB 6 R — e R A
M B KR FKBTA EIRAEE R, 2 a2 I B, Bk A2 38, 12 PR o o 9 5
PR, e W R — D IE R . 24 H R S BIRBE 2A0  e HER B Y, T B — e 3R
BERT LA R B A - R, AT AR R R B R — N IE R .

SR ARG 55 B LT e I — e HN7E— & B BOR B F B3R F0R 80— D T A 84
BRA . B R ATTRT LA B — AR HE S T B R R R L b 4 A R R (R R S A 4 T AR
TR B R FE B — AT SR B R R A R R A IE RN R T K 4 o A AR
AT MBI AT, RIRBR, B A WRAHIH T RELRAN, W
LT LA e A 48— Ay 44 i) S B A B P 3R S R D I R R A TR R R A X e R
1] 3 B o ) £ 0] — 1~ 338 HE R R 490 Uk 4 S B S BE

KT A B
=t Lop R

64.] EX FEi—EEHLAABFARRRZESSH A FO L ERRY
AR AR PR D B G AR MO AR L
RATH RS o RANRIXA LA, p TANERK .

TE—- A3 L2y

FRIGH ML R WL RA R (EH LB P, — DY R RS RAERET LM,
P AR — R B, G0 R FIR AT ROk U R MR K. B RATR A — AR
151 69 77 % 3f 43k J3E T %5 J5E

« RLare S Eloctrostatics + 49



P BHEEE @

TSN —AREE R R R AL R E A S 6 — AP 6 b e i
AT 6 6 A @ 6 & AR A R R D B e AR R

RATH RS o HRAVREHEE .

OB B — R R AR SR — 4D TR BB L F XIS T AR B
FERT L 0570 2R IA — 52 FEHE 0 89 W2 B9 TE R, M2 P i 8 BE R oo, R LR R
FRAGKEAMERT W~ p . RER, LRI HER, RA p0—0. HWEX =
i, o KA, SR 6 B — )2 bR 5E 4 IR A IE F AR T T LR R A S R T
B, RE AR E B R AR TR .

FR T 40 B A7 A 7T S5 B UE % 22 B Y el SR R AT A B, B AR O o — o O TR
Fo BHRATTEARSAREENFS AN E R SRR REHE.

TE—Hk LA

7 BB B S A M — SRR b B S A E — S BRAT A8 B SR A A 40K A b, AR DT
A . 2R RPE B, AT LARAE — R R B L — MRITT LA MIRR T K
BE 24 4% 5070 PR 47 55 67 O PR EG AL«

SR A AR — F U 0 B R ¢ = [ads b ds RIS I, 1R
o AR T T 69 855 B e = [[odS. Sep dS ROTBUG.

SR p Rz MME— N LR SR, W — B R e = Mpdrdydz‘ R
drdydz RAKBIC, eGS0, BA5 BRI BT 45 58 A il 2% . il 16 3K 25 16 996 43 ) S BRL

TRBIR e Ao Fl p —LE R R FP IS H £, 85— BUES LLRT — S — KA E R4 .
PRI, B0 LS — SRR, W e LA Lo 1 Lo W R TF) — 26 H , T 4 SR CL D24 JEE A9 A0, T (AT
Lol Lol A R i 218 28 BE 9 2030, MICe] [LAD (120D ANLLS oI 45 I AU P BR B 4.

LB LI E L

65.3 & AR B RAHBE N — A RALRY PR BRI R AB /M Z R
Yok LA E R BOFE B A5 BIKAE A KF B A L IF R AT 4T 4 M A A
JRE9J1 % FAESS 6 1 BB AR Fy B AL, XA D I b A R A R U R
mag o,

AR B SRk A R BT B el T R 0 o R — > B, AR 4 2 () B A B R D
AT KB GET RSB — DRI S R AWBRFERERN,FET 1, WK

@ fER—E P B RS R M A R RR RS

50 - @4 Sheatse on Eloctricity and NMagnetim -



oD E-R BBEF@~

RMEFSIHFETF 1.
B AR A fo] 5 0 43 el dik 22 (6] ) 1 R B2 LM BB 53 B AR HE R L L A &b e 337 1) oL B R
B & ¢ A7 90 2 6 A9 I ST STARR e’ X BT AB % TF 1. BN 39 W,

itk Z M R e

66.1 PR T RISKKIED , 2R B /N T80 2 18] i BE B A HE o A 2 18 B 0, A BE B 1Y
FHRE . B AR - B A R e 1 BB IX AR R AT
=,

RATVHETES 74c.74d . T4e T PUERT L 3X A8 R AR 26 B i) — {F 3 SR AR Y I ME — S
IR EBRR, — A Y BAE— A PR AR R E AR A R R R
B LT . BRI T RE B P 7 I b SE R M TR A1, PT LA R BRI — 2
KR EARBAIEECHERMBRER W,

WA B ZRENA T

67.) ATHEMEAYEZEEA S, RATT TR P& — &R REBT,
FHHRE—NWENE - TERTTNERME IR E - NMERET R R
IR F1 . SRR RRATRRAL 18 B — R 5 9 97, A B0 T RATHE B A Y1 45 53 AR i 44 81
TEAN R il SR, T EL IR ATT DL 2 e FR AR 0 2 Y 9k MU B X 4 ) RSO A SRR R . BN, BT
SR = FREISHF7, RATHLIOR AR

ﬂm '(x — 2)drdydzdz’dy'ds’
a—a + =y + (=27
B, R oy 2 BB — PR — AR, TR AL R AT B o T E =L 2" F
o RIE T8 i g 5 X A B, T ARAT RSB — MR EREES — Mk bt
.

—R LR ABE

68.0 T AL TG, AR AR B —(E IR B R B 4R T
R — AN 6 BRIy A i £ R O G B 5 AR 1 TE BR /IS B 0 R HE A T RR D i R R SR AL T
LA P BT Bk B A0 25 B R AR — R b B BEX — ik B AT R Y B RS, RANE
MY E LR TRIEARIAABNT .

& e B/NEB R, Y EM T A (x.y.2) EEFAEE LM IR Re, BRI Y
BIRIEN Lom o, X RATR AT LB R MR (2. y.2) LA HIREE .

- Part F Clectrastatics - 51



oD BBiET @2

WRA X.Y.ZRAER BB RHE X=RL, Y=Rm, Z=Rn.

TERWE — 5 A SR BE B, BRATT R — s 2 R R JOA E A 9 ) 2E AR L AE B L T
R RV, B AE — D A AR L, B2 B — 1 f1 Re WFEF, okt e BWI1K
AT,

EX HEFLLEGESLBEARAWLUALE - ANAFA LML ELFG MK LS,

do B EIEE LR AR KR b T oA,

XA AMBAG 1) T e 3 — -0 A HL AT B Ay Ak, T EL AT 1 F 3 3h ik o i oL (48 TE
FLBIE THEE R 6977 10052 Bh » 1 7 R T AR R TS s . B R A
WA (2o y 2) BRI “HBBIRAE".

LRAVEERR GIREER DR AW ICH, RAODIG BT 8 C RfbRE,
G SRy A e — e e A AR, DU SR A 5 BT SR P B TR, M TE R 0 R R, (AR A M

# € ¥ TE I RE T C WEE R EANERED :%‘K@i&?‘?ﬂ) EoL:Xie

B, 6 RAME, T K R/ R,
IR ER—A S W FCR SR AW IR, FR MR MRS B4,
HE -HRFTX AEETEAEYK L.

AR A BB 5 , B — A i SR IR R LZh

69.0 Wr—AKHiILR LAEIN AP Ay ShI ERE b i IR BT SRR K A B3
BIIAYLRK P— FAL IE o 57 BR800 DRk BUBE .

R S B A R, T A 3R BE R 7 B 2R AE — & B R Y IE U5 19 B s 6
YR Ie— A e, MILEHTH JUTT ds #935 3h = X HLA7 v 397 850 1) S5 S R coseds, il 84 B oL Bl

W EH#6 R E = [ Reoseds, 5t #0BUH LA S R SIIM A0 L 5 .
WRRAVH A 05 AR E = [ (XY R+ 29,
LR XY A Z W Bl Xda Yyt Zde & z.y.x B9— BB —V 85200 AT
E= j’(de+ydy+zdz> :—J"dv — V=V
. .

KPR RIZAERNTRAR ABBE P 09, R RIEHFTAMMREREH A
P2 ] f AT 51 6 ol 2R3 SR AT LA

FEXFIEBLT VL2 18] R A B — b da R AR B 2 TR AT T A A AR
ARESV SRR RS E W . T B E RO T A AR R AL B AT . BB 16 .

@ AL RO o o SR BE R XY T R A OE N g R BRI TS RAE.

52 - (A Sheatise on “Eloctricity and Magnetim -



oD H—R BEF¥@-o

T AR o0 B B R

FELAJT » 2 FATIE — B30 AR K 6 67 B 9 R B, RATT A R BB R B, X F R —
LR o MR — R AT R R R X A K T A AR R B A R X
B 52 18] SRR R, B O B R AR — S 4 T A — (0 — A SOk ROR L I FE X
6 53 — U A5 — A AR FR .

W% RN

70.0 4 FRIAF T ST S, T BT RERBMET & S ER Y
YA, B Xdr+Ydy+ Zdz R — D 2WSr. BN R n BRAK 2y, D BHF—4

B T Ry RIRAHT WA X, =R =R 90Y) 2, RN AL
FRMA X,dz+Yidy+Zide=Ridr; TBER Ry R r. BEERidr BRE n BIF—4
BV, MRS

FIH R F R —ABER A 2 10 AE PSRRI B A Ry 0

X.dx +Y;dy + Z;dz = R,dr; =— dV;.
BR X=X+ X+, T Y M Z 3k MR XA R 8O
Xdz +Ydy + Zdz =—dV, — dV; — +-» =—dV,

AR BT L 76 B AE T R b S T ) AR A T T A BRI

X B R AE W 5| 1 AR o A S A R e R R T AR T B BR A T S B B A . A
TEA B CGR B SATXT L B RLAD) — CF IR T T E LS B & BR . S F R T
AR A TSN ISR s AR R AR SR
AR SR A AR AR 43 TT B0 AR B G BT B BT A o . R TR REUA X 17 7E — S B X SOE AR
R SR E R A W 7 P B o BT 4 B T B S UM R Sk .

BRER  — F e BT b AR — A A AT S, e R e A
A bR KA S, KR ERT B R R R E ARG FEL. AL T fe
34 B B AR T FRIZ AL (SR B A R AR AT 3 55 ) B) BT 42 B B4 IR o SR BT il ey B

TR FR I A SREE R oo i

713 BRAWERILAB BB HR Ew =Va— Vs, MRRAIM ds 44 AB, 31§
B4y B ds J5 1 b B3R Rcass:*%;fé.iﬁﬂﬁ&fﬁi& ds 4T F 45 46 bRl AT

+ Pare S “Bloctrostatics - 53



o® BH#EL @2

dv|:, dv |, dv|n*

dz dy d=z > °
RAVH AT C RARBMA R TS BN X.Y.Z MIREA L,

—dV AV Vg
was x =~y —— 9V, z—— ¥, r = {

AR E AR BRI

72,0 SABRR X B i f 3% B dL 3 i 4 P B R S VR £ s A g 1 B — S
518 S BT IHABTR ST O BRFP M4k . e Ab F P M, ARl BE AR (TR BHERIEE A T 9

VPSSO 7 0 A R A R—0. hscEn §Y — 0, 9 —o0, ¥V —o,

dy dz
M X F FE A REE V=C,. R C B—1H L.

BEARTE S AR AFE V1R EHERE C.C XA RB M A SR, C o iE
SCRRA T B — A B A A TC FR TG b Y S 44 = 2 2T Ela S 3 i B B o 33K BB R 69 40 A
IR IE B A FEFE BT IR AL D

FEHE 246 W BIREIE R , — BB, 4PN [ RS B9 G AR Bk B, — 1 R B SR
38 30 e oA 1T A — S AR B 53 — B R S AL TP RS - SE KBRS T
Bl —SARE % . FE U, 76 B AT RATHHBI IR AT 89— 41 5 U 50 2 AR F 9 & R AUR i . OF
BB B AT B U B A B AR R Y

R G AR B BB BIR Va B Ve, i — R ER A M B 15K B3 B2
Va— Ve, HI7 10 AB; Bk R UL » TE AR [ 5 A 3482 86 19 5 Mk aod O 3 55 — 1> 4k

FEHL PR o, SR L B Y 36 AR IE A0 98 4k W g A o PSRRI O AR 1 36 R R ) 2 R IR
BERMMABA SR R B R TN O PR S — Ty, IR —
M J7 B FE SR B B BGOSR D b T B B R A IE . — R R A R R — b 3 B R A
R R R SC Y, G AR TR AT AT DA IX e B9 26 bEE X L 5 Rk 2 (8] BB AL X R IE
R — ST 2 BT TS PR B . RATH BN, RE ALK — s — A5 FRATE
AL — R RUK —RE S, SRR — AR B BRSR S .

WIS IR

73.] WH MW AER A BB e R BAG Y 2D BRI R,
WAV = rkdr = r Lar= L.

WA E RIS BEAARA (o3 0200 (o302 5 T €0 e 55,
FRENFIR G Y D WIERH rior GH, WERAEG Y 2 Erssgny = 3 (£).

©  ARAFAEH O AL BAR IR A T A G o R, BB B 0 L 0 A o TR SUR B B B AR
L )Y e k.

Cheatise on Cloctricity and Magnetism -

54




oD FE—R BEE RS2

B AWK A o,y o) F AR o, I el MM A T3 R B B V =
[[[ £azdyazs stob re= s>+ =321 0 SR R B A

WP )i R e R ED]

7da. ] HEREPRZ A B9 ) R LG TRE B I P 053X — 95T, BT RLIA S R s R S SR HELAR AR
M EBERRFTASLE . AT, AT XK F LR, LTI N — DR 2R
BT WKW B RN, T B, BRAE SR i B 75 95 % 8 97, 75 W P ML RR R ) — 3k
I B B AR R 2 A 2 AT WA .

3 5E B — Rl T A8 2 A IO UE T LA FIAE S 32 95 o 4R i S 38 (X5 VID A fBL Y 38
WS,

RSO EME AR R R MR T R A F A B ERATESRRARR T XF R .

AhAE—EREE S T - AR b IR SO R R R E B T A A2
b AR B B R A — Tl TR BT RS A7 — i B, B BRI R — Bk
[0 i — 28 T SR ERSE

WRIGEB T —RE SR, T LIERMMRTEE: PR EEH —RLR, AT RRA
VABOBUE T 35 R 51 2 5L 28 i

FERRFIAIRBEA OO T+ At A — SO A B 2R T8 T o CEWUIR A9 35 315 A
— A BU ) I ST B B T A RIBE B SR T Ok M EGE T & BRI EA]
KT ARG A A R ER AR TR IR T AU BRAG A R B .

S RER S T E A (1773 40 WA S R SRORE B ) B o AR L LA R0 B A BRA ALY
AR .

RIERICEARIB AR ELROBH Y —DPEMMMMEA T AR, IFERAM
B AW T RIRR

?"Eﬂkﬁﬁlﬂ-lﬁ]ﬁtﬁﬁ’wgﬂﬁqﬂﬁﬁﬁfﬂﬁEEMJZ%&/JW‘&’F‘{S(#SWEEHEKJ-S%. B

MEER— g, TR I
SRIE b I BT BRI i R R B 2 BRI A 2, BT AR 8 A B UG RL EJR ) U E

TFRER ) — N RFE. HEHEHRT Z:f&ﬁilﬂ.&ﬂuﬁﬁ‘ﬁ;&é%. WER B2 -

. ”%T‘&’Hﬁ(%ﬂw%ﬁfﬂ%vMﬁ;%Eéﬂgﬁﬁﬁiifﬁéi!mﬁ%ﬂﬁ.

74b.3 XFPICH VTN L2 A —FHR S R R 07 R7E R OB P E A,

WA SR R A — A S R SCAE b T P RR U PR B AR B SR E E P BRI
IE MR b R, A BR A 4 2 ST AR R KO R 2 52 B AE o AT A 2K B R 1
1R AT BE K 28 R 2 Bl TS e, DR O e R 4 Gk 4 3 TE T R AT A9 B 0 RE 5E A BTN
BT.

P BRAS R AE A ) P BR A 34 2 BT BBE » TR ) M PR T M. PUER b A G LA X

« SPaw S Bloctrostatics + 55



oa® BRELE @2

R T R B 0 AR 48P 2 BRABUE B AR AE K, 1B SRR BR AR AN /N T — AR AR RE R Sk A
3t — YISk it L TR BE T 56 3 9 5F Be A

FA SR RSN R AR AR SR EEAE /N2 R B A b XA B KR RSN
A A NFLEY T A8 2 R B — AR 2 SRR R i, 3 6 AR R T L
MUNFLA R EE S EBIRER B

AR 219 W MR M GBI KRRt B RN — R
S FE KT R e s B T RS Y P A 12 388 3, BB S0 FE A L EL 4R OB Ak .

1 T RS FE BB R AR AT, 48 - A /N B9 B BRBBCIE T B Ah S A X T 9 48 4% T
BE.

LRBRAEITF

Hh T3 ot — A O IE BT S

/INEREE Y, A Ao R GE - L A L SRS R A

AR FS1FE 22 (8] ) e 2R R P — AR A SR U .

MRIG SNBSS R T .

A I e AR N 0 6T FF L 8 AL AR E b B9/ FLA AR B

ot B oL T A AT 3/ B9 B W A A R B

T R IR AR i R, ST B BB, TN ER B ER O . TR BT (E
AR AR — LA PR AR ) R B R T — N EB RS D.

HIRR EE T %M?‘Jﬁ’a%%lﬁﬁ%?ﬁ%%Jﬁﬁﬂﬁ&mﬁﬁﬁn‘i?tiﬁ@ﬁm%
W%ﬁ!‘?ﬁ‘ﬁ]ﬁﬁ%ﬁ?é@%. B, 24 4 2R 13 b B, W 6B T B 4 R i S 76 1 35 2 Dy I3
1
# 156°
AR fBLANHE ST 77 89 2 R4k ro* T S AL A4 , JUU ey 55 (58) DT b i 5 2 (22) AT 1 A BR g 3

He Jg SN FERIF I —0. 14784 5.
BRI, 0 SR - d S AT RERER R B 9 0 o T R S B IO BRI, T D R 7E LI (958

Srr A EIR SRR W @ RREEIRE 5 rs. (B 0.1478V/ 5V RN TE . fBze,

B 26— YOS #9330 oF D K F 300d, AT qxﬂﬁﬁiﬂﬂtﬁ}oo~

RTFKBA R

74c.d  BHTA BRI IR 2 1R MR g R B B — ME RS E R R — 8
SMAEAE— R LIRS,
B oD RPN EALZELERE r ERHEST I, T GO W T 50 &4

D (— £y = o prrdr. )

s6 - L (heatise on Eloctricity and HNagnetism -



oD BE—K BEFO-o

BIRFEHEABH a, M HEHEEN o MR o RIFEIRM SR, AT

a = 4na’o. @
BoRB—NTEECEROMIER, T r RFEBRT LIEBRE AR,
0 S IR AT IR A AR OR B E BRIE L B0 5 A AL AT AR AR A S BRFE Y R0 5 1T AR B U SRy T

140 S R LR b vt =a’+ b —2abcos. @)
BRI I BLIE A At s’ sinfdpda, @
T 3% — TR 42 40 L 31 33 2 oa sing 82 g ®
BRI =0 B g2 B o REUY FRUA  2noatsing L ap, ®
M 0=0 B 0=n KRB,

B AMS—F, RAT#AS2 rdr=absingdd. @)
8 do IR A ()R, BRI ] 2xa §f ' (r)dr, &)
B BB R V=2ma A Sr) =[G}y ©

R B r WERKME, EAEETF atb, M r & r WB/NME EELE AL TRAEZS
B R b—a, AL E R TRAZ AR a—b,
MRRAIH o RBERFEH B BA, T V R ELE LR AT A3, Xt FE5h—

AR V=2 fta) — fb—a)}. a0y
X FERRFEA B E G — SR UL A V= gar /2D, an
TR FE P AR R BRI V=g flatb)—fa=b}. azy
FRBATL AT FOERFER I SPFERI R o TTAFRN LR R b, ENHE
TR« B,
RSP FERI S U A TSR A FE R AR B U el R 9T AR B
A:ﬁf(Zu)%kﬁ(f(awb)*f(n*b)). a3
B:E%/(zw+ﬁ(/(a+b)—f(a—b>), a4

TESCHR B 5 — FB 53 o7, WIS BRTE A4 G LR AT BT 2 AR A 8 B 1 AR R A9 2, AN B8
BEV.
A A=B=V FEFEADMAD F#H g RATBRA A 5E Loy

bf(2a) —al fla+b) — fla—b]
FCa 2 —[fa+b — fla— "

AE R S AT B S o L T RRAD FE B T2 BRAERE B T FRATT T LAIA Sy R T FRGEE 9 BE Y

g=2vb asy

O B (20— £C0) R MRRATI KB REBIE f(2a) B f(2a) — [O)TTHE [(26) TR £(26) —
SO RUAESS 74 WA R B LRI A LML

- Pare S Eloctrastatics - 51



o® BEEE @2

AbIFHCT HL . KB P FE CBRERD B SRR AR AR B, = E%,/(Zb). 16>

JERAERIGHA LR E FEMAET WAMLRMBRT SERETHANELR. B
HEET L U A=0, FEXFR T RATAT LAEARR S V o5 %k

_ 2 f@tn—fa—p
B =v{1— e ). an
74d.3 EAE&&«]&*I@HXB#{E&JJEﬁ%lﬁm&ﬂx~ﬁ!ﬁ%.ﬂ’?—ﬁﬁbt
SEMAHZER K, AT ERATS P(r)=r"%; 18>
FR®RA f(r):l_;q,r“”@. 19>
IR BRATBEE g R/ BRAR AT U368 Bo@ BT e R AR T R
1 =1 lq,r{l + qlogr + L5 Cglogr® + -+ |5 20>

TR RIS =& oF I, TR AR A RER

1

Bx:2

[bgfy_llcgatZJ- @D

B, = 7v,[1og o
BRI AT LAFI A LR A4 SRR TE q.
7de.) FIWHIHTE SSRIET ,BR T V77 I HC ek B LA S, WA AE fT — 1 BE 28 9 5R $ AR
R S ERFEIS AR RS AR AT S B RO,

QR BAMBB TR (15D R i BRI %, RATRR T LA RL A B L0 Y O 3 R 0
FOMIER . RATHASBE bf(2a) —aflatb)+afla—b=0. Xt bW F UMK
a, RATMBR f"(a+b)=f"(a—b),

AR AT R R RSL A R (D =Co  BIE— ¥ . BB £ (D =Crt
coimmm o= L2 2 e+ o = G

_a. +
3 lng ]. 22>

FRT FRATI R LA R, R R 303 A3 T Iy I BE 8 35 K R T 2 0 B B T HE R AR R iz
WL R T g R B G 4 R BRI R AR AR I M B E AR A — LR R A -
BB, R SRR R R B 3R T T LA P e B R A BB R A R (AR TR R ALY .

B Ay B a0 A A S BE R ) 35 YK S T A B G ) 53 — ME R R 3K, PR R BE B i
B AL A 2 B Y 22 L ¥ B 380 I 400 440 60 7 5780 1) 240 o (6L, DA T 0 8 B 5K M6 B g ) —
At B E I BE R LT o

WL b, RIGE AR ABRE #8 51Q, e B R 3¢ T el 4 B0 9 i 0 1B DR, FL B 43 A RS
AT ABAE P JLAT oA Bl S 4 RS B AR LAY , BR AR R AT IE LG TR, B R MBI T
VAR R T B R Y £ T L R R R S A — R Y T XM T BT ) M R

e

FEHBRE f(— f(O=

Mee. Cel. 1.2.
Electrical Researches of the Hon. H. Cavendish, pp. 27,28.

Fr R g T 1.

e e

8 - (L (Treatise on Eloctricity and Magnetism -



D E—R BE¥@o

RFFRUEXRRD, TR YR T — BHAEE N B, EfWEFR IS TFHRURBEH
B BE R Y - BN AT .

PRI T B R B A i T g P G

75.3 i R EHTE b AE— AL B SR EE T e S RN (3 i T ) TE O AR B PR AR
8] 9 9 #i5 » W Reose J& 38 3 72 BL T 1 T8 A9 85 [ 53 8, 7 40 2R dS S il T b % 1 ARG, S0 R

%5 68 WH M@t dS E‘J@ﬂiﬁ%é%ﬂl{Rcude. BE SR I AT DAL B A% S8 BR 25 A S

B Ef B A T, A K=1.
#RTT » A0SR ReosedS Fr 3l of T BLIG dS A “FLBR™ . 3R ATTBE AT LA 7E X — By B o 38
S5 AR FRMBHEE, XRIEW Y I R R, BB — i &R

PSRRI EBRS S [ReosedS, THi%H 21 #7501 X.Y.Z &R
4 Bt T EL 35 B B PE - P 20 B T S 57 000 A 2 5 9 L AA P 1 5131 960
18 [Reoseds = [ (§F + G5 + §) dndyde, Boril 2T 18 09 2 225

o1 B — g0 5 [ Al — A VA ol T 0 oL i

76.) BW—ATHE e WMIANMAET —&O0 L. % r EEFK P B O WM, MK
EHISRAEER R=er *, 33y OP By 75 .

MO FFHEWAE R Ty 0 — AR R BI TRELL . W3R O sURTEM Sl m Z 4. X
P B RE £ SR AL 5% 2 AN il T8 A 3K, SRR Bl THT 5 25 2 YRR Al 1 lfl T A 2 0K, T
SR O SR 7E B TE 2 P9 A9, BLLRRR AL T B S A B TET S5 B SRS BT LA SC AR M AR AR R
YRIC, T S8 — R U R A ol T

& e J& OP FI7E OP 5 i i A0 28 4k 80 4 £ S 1 9k 4R 22 (6] 9 e iy, U 46 B AR 5 bt i) 3t
J7 cose N IE » M AE B LR A M H1J7 cose ¥ K17

BAELL O X 0B — 24420 1 B2RE , HMEHEL OP L O KT L — AT AR
¥y [ 4 TG

XA ERABRTE B YT — BT do, 37 & B _E 22 OP A28 9% 4~ 07
YIF@EHUT dS, .dS, %%,

FRBER I PG dS H R E T - b U e HI3E, A dS= £ r*secedws Tl
HBER R=er *, RATBA RcosedS= =+ edw; 24 r W il I 5 1 B BUIE 5, 24 3 A B B
=

@ 1dem,Note 2,p. 370,

< SPawt I Etoctrostatics -+ 59



oD BB &2

R £ O BT PR T 2 b T TE AU 0 35 50 49 Y R L T AR — 7 T -
AT 3 ReosedS — 0L M #A [ RoosedS = 0. BU5Hi8 KA/~ 4 M

B A O (LT H A M E 2 P TR OP # 46 M P 45 f T 55t , 48 i — A TEAAL edars
AERAAE BRI AT . B AE XS F A D) ReosedS — eda.

8P A T B RS L T T B SR A 6 IR T4 R L T KB RO R
o F R4 [Reoseds = effdus = 4re.

FRRAITRAPRILE B, AL T— A O LR F1.0 e 51 A3 L — A 1 4 il 6 9
S 4B SR O A B TR ST 0T AR O A4 Tt T PN e

BEAR 75 55 S0 L (0085 25 TSR BL e, 11 5B RO 2 1P £ T 9 P (B R
Tty 1 P4 e o B

MR LT L A U0 R TR A P 0 TR B 4 R 0 B A il 2R 0 R R
1 UL 2% 04 85 P B coe A oo S PH A U ERRE O RUBFIR G S A . BREE 3 28
R BT AT £ T LA 22 280 3 4 8 A U 7 L4 RS 4 A0SR E R A
19— DA B 53— BB

WL RO RN TR

77.0 BEARE AR — 30051 A E S — A P A o TR O R R L IR T A
AT T P TS DA ] 330 699 07 SRR T E R IR A IR A E T ARSI D e

e FHMFHMBEZA, TS 0 e e FH AT M8 250, W RATEH ﬂRcosedS =

Ame; WAL e A F P A il T PO B — B 70 b R0 e IR O FROBORT i R R o T P A e
i S A AR B AR T
SR o 7 B T P 8 B 40 A (0 19 0 E E 4 7 M O A AN A2 JE BROC, M 3R AT 3% BRSPS 64 95

HAT A = 4x[[odzdyaz, Teiss 75 45, 807 [Reoseas = [ (5% + §¥ + 9€) awdyaz.

WRBA I — BT dzdydz i 5 8 1E 4 3R AT 6% P & il 187, J0) 388 33 2 3% 80 R X

B AT B B G = T RV A TRAT A 71 B ARG

DY om0, TERIE BTGB AT R R L TSN 00T

AT, XAFHREBEBELRGHN. EMRMYMBETH - EOHot BRI RN
G

RATHFIRFES 26 45 —F¢, 2

&V
o "

VSV LY v v A RATH A X
ERETANE
HSIHIT R WAL B AL o BT A MOTRIE . A e KT 95 BAT Y T

R W R FR A 18 R

60 - Theatise on “Electricity and Magnetism -



D F—HF BEEGS

W 72N VE—NREAERNE . B E DS ERNE R s AR,
BT B o A 0 AR R TR b

SR FRATBL , 78 o B T 43 A6 SRR ST A P R BE o RIS PR, T A R AR SR AR
T RAFAE R NUSE 38 K o T IR /IN 2 (%) TR HE SR 2R i R T » R 1R T LA i T 26 JE T8 43 A
RS A R R T2 1 ok R b R AR S Y J R E AR BR T K 3 R AR T o 4 SR 5 B 3 3K BR
SR R BT YIS .

—Ai i RR

78a.] W ERBLFAELE 7 W X b R B MR A IR T 7 PR R R [ 4 R A 4
A B RASh s £ 53 57 T B9 BB R, IE AN AT B HE E S 246 N o B A9 ACRE W A IRR 2 (8]
LA — A2 AR S A TP R R R P R RS R R - A b
B B 8 b — R Bt O B AR T PR R (A S R AT IR

MER V3 x.y 3Kz 69— B FROT LU HE LAY, T A 8 Al A, HBUX R OR g
P 0 B L IR T Bl T b, il TR B9 R AT AT R g=g(x.y,2)=0 >
X—THERUSGT ¢ REMNRBHe NiRKH K.

BV RBOFPE—AER LS TV, RRIERPE S EH E00% WFE#
B =0 LT — 24 S8 GEETT L3R FRi 80 £ oHH Vi+C=Vv,, @)
ek C 2 i T LE O £ 9 3R o 0 0RO SRAT X R A 3D

B Lomn RAEMIHEAT 43 5E A B IE S B IR 2% v BT MR TK. A TA— 1 F st
B ELR v BT M RLE R — L —m.—n.

ViR EROELRRE
4V, __dv, _dvi_dv,
L P e Pl <
dv, _ ,dv, , dvi  dV,
G =GR @

BEAE i T L — AR AT AR MR b S AR O LR B0 BE R s, U7 il T R
— b, AT AE MR — R b 8A V. — V. =C. X —F R s RIM. HB3

A BERERE TR A E o DS, ®
H1(3),(4),(5),(6), &ATHE
%—%=m(%+%), I3

< SPaw S Eloctrastatics + 61



o® ARiE®R @

DA AT A ®

dz  d= do v
J SRR AT R — R B4 e Bh 3R BE A R 5 iy T A ) A Ak T T GE 32 A IR 3R BE 43
BT B e il T b 2 AR A Ak (EUR P AT T U0 A 53 S0 AR P A 4 B 40 7E B it gl G AR
L.
78b.3 T B E i T A L A LR AR AT AR — A T Al T 5 B 4t 432 F IE 38R TR
S A F FUE o, B R B T A S R o O — R4y
ER*@WJ:*WEW&}HRCOSEdS. BT dme, Hohb e FAY TP A ol 1 P A P 0L
7RSS 21 WA k. RITRBH
HRcossds: m(% + % + %) dzdydz
+ X = X0+ mcv, = Y0 + ez, — Z0)as, 10

o i) = BB S i B s 0 P A ol TR T B U3 R S e e T
(T, (8, (DI Iy B P AT AR BE Sk WA

dne = m”lnpdzdydz*ﬂ.(%“-fj—::)ds. an

(B RARSE AR BB o M I o B9S2 L, A
axe = ax[Jodzdydz + axffods. az
PRI AR R 0 R 9 RAS Do et amo—o, as

AR T o WO LT 80V BOAFHE R
78e.d MRV AR RIS UL R S sy B Y - 4 4

=0 M— x.y.z MR, T HAE BN — DA ROW,V BRI W RFETFT C.0
V6 HE L R O RS B W AR A A SR B AL S B IS T CO,

MRV IHARERNBPRLET C, M S ROEH V=CryIk-A RIS n
W, fEHIE S k,V=C,

Woo BREME S EELKSEER. BR SR V=CHR - EERYHFE, YR
MTHE BRI B IT SR RTZER , V SR8 7 T C T . Db, 7 R R 786 3F gl T Ay 3t

%i’tﬂ’uwmﬁiﬁﬁJﬂ%*ﬁﬁﬁzvH&TﬁMﬂJﬁEﬁﬂﬁﬁﬁfﬂwmﬁﬁhﬂiﬂi

BRI .
T R o S L2480 RS ER L V= C T =0,

Wi W W W W

O mn Mo s 8 0 wrm ety RS - DD b

s _av Wy Ay, Vs av [T (O
(@ =) (G =5 ) () A R® R TSt G+ G

@ LV AT LASE I AE M5, 7 A 98 B e T LUK B A TTA B A — S B BB T CL

62 - (L Sheatise on Eloctricity and Magnetim -



oD F—H BE¥Ro

Eﬂﬂ:ﬁlﬂvEﬂlﬁBﬂﬁ—ﬁL,RTﬁ“éi&ﬁﬁu%v%

E f S0 A AT BR R 5 Rt o) TR AE BT S 45 I 4 AR TR I R AN A L BR T RN IE sl B A0
B B ) T B0 4 TP A By K 2y SRR LASE .

BR T AEQL TR S b A 560 i 2% 1 iR L 3 b LASh i B0 O R AE K o T B R
AR, B EHARAE V=C WM S, MEHE T R a8ty B a3 18 302 6y
AR — A LRI .

4 (=t A

i RAE— AW i LA

79.3 AEBE—THEE NSRRGSR ERRRRNAEL FTIMER
A= medzdydz, as

WSPATF v Mz e & B f1 C fRAAR SIS0,

B, E—DHHEE L0 EXRA,MH X ATURRESEMN, FARIMNMAEES
HREXMEROFRARITES.

RMRMNESIEN  RAEEE AR WEE THWRENR T RESR, SHAFHI-08
PUP~3:3-4:08

Bt b RATBR B = BAFEFT 44 2 SR T F B A, I HAE RGBS, ZOERN
HROBYIWS R X FRARELENESE, MEY x Kz, ZH x 6f X N X, B3 X,.
TR 2, — oz TCPRWL/NES B AT T B4 SRAB B 7 B — 1 9 R R A RATBEFT RAA R
BT x =, BT, A0 i R BOA TR .

FALESE 77 AT hRBEIERRY 0. KA

1 daX
a-HlGE

FEHRX 2 N x=x BB 2=z, REEH

dy | dz
+—a+d—z)xdzdydz, 15>

.
A=t [%(X;Z — X" +L (%+%§)Xﬂz]dydz. ae
BB FATTF yz FEM—IRER =, — ) HRE A B,
BEAR Y A0 Z Rty S SEMBAT G  TTREAS X 0 R RE AT
2 (dY | dZ
j: (F+9E)xdz < CCa — 20,

dv , az

A Cfw =z Mz =y 208 (G G0 ) X MOBAM.
B2 24, — 2 TR/ T K T

A= [ = xaydz, an

H1% 78b 578 5] X=X =G0 g, a8

- Saw S Bloctrostatics - 63



oD BEEIE @D

BB RATT O LA th A =[5+ XDodyaz. as

FE3X L dyd= 2 i T 1) BT 0 Eﬁii&fn&ﬁﬁ%(x,+x,)EB§EWMJB‘JEEﬁT§§EB4J17R

Rl .

B, — AN R T A E BT R B — D e AR A BT RTH SRS TR
AR G BT A R L 467 ST LA e 31 3R 7 B TR 00 B RSP 4R

B A v 5013 HE o9 At P A 40 B ST R JR TR 2 Sk 1Y, TE A I AF L AE R TET b 9 7 B X
SRR & A .

FLERR AT AT LABL IS il TR SR A O AR XS F 4 AR AR B A E M B A, IS AR e
PG dS EM I E S B RFRAT

A = F(Xi + Xo)odS,

B = 1Y +Yieds, (20>
A= 32+ ZoodS.
—A SRR R E

80.] RASLUEH (B 72 W), B P HH, £ — N F Ry 5 R F B LA
X=Y=Z=0, \Ti V &—¥&.

T BAT G+ G5+ G = hrp =0 T p BRALAATE SRR B o B L S L5

AR REA R .

B it — b R L 69 H 53 A B SR TE - R A b O — T RE B S0 A .

S MY kAR SRR, 159 R Sk P i — RS A5 A BE T BEAFZE .

BRAREATHSRERLST, NGEFEITOFRERLRIBEX I @FET
dno, BT E N FURE S Ty TR A .

HEERRL FERELLNGBEZEBEXFRRUMECER BHELY S
FASEI W E T UL PR B9 — R Y B 3h 38 B R T B T AR I IE L T B8 BY T
. BEXRR R=4nc BRIEMTLH.

FSE 79 W AT, 4 FEAE S R TE B — T BT dS b Ag Ay (B S R A
B KT 4 RodS=2mo' dS=5-R'dS.

AR E A S E R R TR A, AR LA R R IE M SR TR

BUBE S5 A R R L - Ro= 2 = (o RY A 4y A 5 R T 41 20—
Fhak SR AEHE .

811  WNSRIATBUAEB LA — 404 (K By 4B 5 T v o U5 of Vo /N B2 ) 48 i R 5

6 - A eatise on “Eloctricity and Magnetism -



oD F—R BE¥ Qs

FRATTAT A3k B LR AR
B dS RAK PR — /MBI IE, C RE MK 11T o 28R LA BT8R, W R

AR B b B RLAT BT A= co, T KK VT 2 1T 4k B9 A L SR MR Ao dn -?—

SR A ARFEA BRI ¢ TOPRWMR/N W Fe T I 958 BEHF R PRI K . W AR LA R
o B A — B EE 5 5 HE R T 9 A 981 PR E T R 51 A S vk el . L AT PR A
BT A R MR B B BB A AR P AR LR B ST R BB AR — R A5 .

B AT R R 3 — o 2 0 BR OK 49 7 A HE A B AR AR R B A R A, 3R R S BB A
—AEOR A B A R B R Dl CBR AR — A R B A BT LS 3 R A TG FR K BB
BR-ADTRK B SR ILHF R LR TR X,

FIFEAT IER , M B AR — N R BB R ET ARA S, R, ERLHEH
£F YRR HY L Y 2R AR 5 1S B T EL R AR B B X R A L B B 2R SN R AR
2 T BT 4R B N BT % 0 i) 5 B B A LU R AT LA B A TG .

BEARTELS SE BT 2 R R IR TR/ ELE T 44 2 SR 5) b 9 o it 0 TCFR AR/
LRBER MR IE ER RS i, HEEHASIARMH &R R RN 220 8 F 8B, 5
AP (8] iR A | LS B T BT AR R B A S R R A

w %

82.0  WRE—KR,MEENRERE R LM T AMARSSREN T MHES,
UK AR LR SIERT . HE SR UG IR B — BB S b BB R A 1 SR TG 1 3t T A
1 B o 7

E, ~RALRATRRET A S HF bk, TRLHAAH —DEAM— LK. hE 80
AT, — Rk S LR AR A LR AE — D IE LR T B T — R T R AR R
W ME L.

72 B A2 RN U 3 S T 4 T e O B0 o B T b O X

GRSy £R 32 B A4 FLAR AR LE L T _E 40— SR P B B I 2R DU RL £ ROHE AR Y
B0 B T A e — SR X # B R T A7 R AR B U 2 R — AR B ol T R R
S A — A i 7 O

B AR IR T B4 — SR b 7 R e 3 L) T R AR A RO R A T . B U, AR
B P AT AT A L B SR, D BB 5 77 R S0, 3 S b B LR T A P 1 S5 T T AR B P

xﬁﬁwgmmxvz.mﬂmmds T 30 TAT b 0 (0 R BB A 285 T 49 5 AR

IS S T PR T =0 T R=— 4o AT [Reoseds 2k — fJods o

@ Solenoid, B F cwrqy, X BF", HHM(3271) A Sphondyloid”— i KR 2 1 41 19 #E & .

< Pt F loctrastatics - 65



oD BHiER e

B AR T B A R ATIR I 4x D,

Rt » 2 T B0 AR A B T it R BT 4 FE ) 2 T I A TE PR 2 B 40 2K A B
P P iy 2R B € BB Ay T - ) R PR

HL SR B M SR RT AME T AR,

—IHEFREFROARARERVAEFHTN, MTAEEAET - KWEBEH &
BB R B L SR 2R A R A7 R IUSL B HY AR BT

B2, BEAR — 2 7 £ R T Y TE R A TR I 48 T HF 00 A 00 T, T EL A0 B8 o XA AE
R, BEESRBEAAE—ROR . ERLBRBTFIHATEREESNARET L.

1R — I HREE R LB LR TRRA WS TRNELIERFEFEEAL
AR AR .

BT AT 7 RAWAS T BBAFAE T — o 25 S A 2 28 O M0 B0 25 8] o, A0 SR 25 25 O IO 4F
A7 LA T

NRAL TP A P2 G A R A — S AR A R, U T Y SKE 2 R R 2T B EY
SRR, T E T A AR R R AR — A . X SRR A .

IR FAMB AT R RSN R T TS, S WS R RATA 1, T, m
SR LA S T BRTC O S 7 J 4 7R I 1 — 6, U A e R it TR b 0 TGRS e 9K T BT X
WA HORFIR . TERAEX R R X b, A5 T B 97 28 WL 3K R L4878 45 o 4E 4]
77 89 F1 BT 181 T ELARR AT KA .

RAVEA T “ SR 18, B K& WM BB A9 ANIBT A . SR P4 B3R5
LR L AR R R

TE W A BB b R BRER 3 R 98— AR W P 30 3 B A 7 1] Bk 6 PRI 5 HE T e R
R 77 1 M (R 1 b AEAE S A . AR T AL AP AE 53 Sh— S M L AR B 0 AT A8 X S 4R B ROR
() L, TSR BE R e S W R L ERR W, EM T HEATSHE, TENRER LT
ARSB ST R BE R .

WA S

83a.) ELERTEROMPIIE P, RIMNBLERA T HE0 EREBERHORS,
T8 A7 HEUBUE 4 980 T IR 2 7 B T 2E B PR A 4 R M R A AR AT I R

LR PR L 5 B 48 IR BE B, phy — - 24 5 W B 3578 L — i ol A B O SR B 4 SR T b R
£ 3fe i o, ik ) 3 R X — DT A TR BLARAR IR, X4 T 2 o B4 R A R A TR B
B R 2 R AROR LT R — 4, [ JHG 53 4 0y 4 R A 30 AR el B A R R B 2
RATBRH B A

FRATYAT LA o —Fh B e S B R 0 4 B0 — R O 0 RAA R, MR UL, 7E
— e A AR P S Ao — o T A e R R R e R B R 2 R A R B R

D JARN R BRI SME .

66 (L (Greatise on ~Bloctricity and Magnetim -



oD E—R BEF@-o

Bl WRA K RARXANRBCMRAEA REBS 083 PR FHLHH XY,
1 Z A K, F R TR R
d

dv_ d dv  d dv
d gV, d gdv, d gdv = 0®
K oK K S~ + 4np = 00, [¢8]

TEMBLAGN K, A Ko TTH B3 Vo F Ve 050 R I 5> R0 L 4 4E 7 72
LS 8 K, %erz %+4na=0; @

R v o RAE PR 3R ER T o 53 57T b i B 92 187 485 36t R LA o 7 B
i 25T Rt BRAE S SR T b 0 R B, S 16T 32 Ak 3% e B 924tk B e Sfe i A K

HLE R A

83b.)  ANRRATMICFRIOB ST 1, 3648 K BILL T 1 a9 B AR M X7 5M 70
L AR o RIS o, B AT R IT LA o o i 2 0 s 87 O T4 o 0 4 0 X0 T 5 O, B S
BORR 5 S — oL 53R R R — 28 B2 U850 LT S B 543 A » S BERR R 2 55 66
5 43 B o 6L A0 SRS 7 B o LA R 0 (R R T 4 AE AT B0 28 3

A4 AP B LT T LA E SR B R R E R T M B R, B
IR AT AU O SR S e R ) B9 o 7 X 43 R 3

FE K FERF E R BRI ARSIt B, R o BRI B A
&V &V
dy’ d=’
R L T 69 (1) A e, B AT AR E]

Koy + KAV dK AV dK v _
anlp— KD+ T+ D = O 4

FEAACH B A GUH K RBR AR TR, JI R H T — R % fA okt
R0 T AL S A TE R L A T BIAL % T 1 6 s A B R A SR

+

+dmp’ = 0. @

BTG o R FRIETT R A+ 9Vt gng’ =0 IEN

T BRI A R T HE .

4R — i A BT AR A B 4 o0 A SO — o 5T £ e 2 R, T L B O T MR AT B AT
B MARRH AR AEAEE LE, BN AL B HURFENE,
dv, dVi _ 4nd’K: dV:_ 4nd'K,

=0,

du, dvy K, —K;’dv;, K:.—K:°

T HE o R [ A Rl S R T o3 R BT SR A LR ) A 2 R B
BFERRSE IR . (B A0SR LR 7 B £ P I AR e 3 00 o A 3 — D K G R R
I 3 A 2 T BT DU 224 086 B 7 B B3 B A et BRAN o AR O L BC B A O,

BT R K, S K,
o

O BREARKBHM R,
@ . Faraday’s ‘Remarks on Static Induction’ , Proceedings of the Royal Institution ,Feb. 12,1858.

c SPawt I Bloctrostatics - 61



oD BREL @o

W TR R

wi (K )+ L (k) L (k) tmp = 0K Lt ke ottmo = 0. 1

i o AF — PR A o TR £ P S0 R 46 TR P B R A B 4m A - SRR RO EOR . AR ATIE
33X — RS P A 45 TR T AL AR B — K 5 R SR — A 5 BRRR AT 2 BRAS L T S0 R
BRATVIE T P A A B — R A R Y — AT b3 A TR A S A

40 SR 4R BB — UK T — W o A 45 R, R AT AT LA BB MR I B LU AR S A
XA, LRI R PR A TPAT PR R R AFRX - H . ' V.V, 5]
R P TAR B Ho d R Z IR B BE R, TR G KRB AR A A R B B AR 4T,

witi E=Ka YV

1 _ _1 V=V,
IS 84 WAL KR MIER QBT S EV, — V) =1 KA L P

B AR Z I L0 SR A Q— oK AdF
IRRATIAK R RTF 2 T A0 ok 19, U B R Q/Ad A~ B (RO BB
FRAGEROIERRET KF/8r. %5855 b 53X — G M R A8 L R, 1 Q
RFEAT T 5 W R A
Q- im‘KF’deydz - J]K i %) + (&
SETRATMEEE 577 LT 2 RSN T — /N 3V, AL 8V 2 .= HOAE TR B3, X BT

dVd dedV  dVd-3V K dVd-.sV
feR MBI 5Q Bt Tt 5@ — - [[( R TR T +dz VY ) dedydzs

) }dxdydz.

(K‘:T‘,I,”’ zdu st_—mdz (K3)+

dz(K —)}ava;dydz, HKef doy F doy 53 FIARE S — ol T F 5 R RS R I 2

A PR SH  —— L
=

5B o 0 TP SR B TE
L (55 85,86 4.3 A 0Q = ) eV = [oovas+ [[paVdadyds, MR oV A
dV)__ 1 { (K dV) d ( dv

FERH, RATSR LR85 — (K, d-u.+ Cq) = < K )+

A(kY)) = pr BRBRE IR,
v P 0 SR L K T LA — - M 00 44 i A R O RORE T L T |
R LA SR AT R T S L KK L 9 LR 5 A 4 I S| S g e T
52 0 M A A A TR T I 9T R S A KRR BB E K. TR TERA
Rt B TR 2 th T3 5K 0 ot 5 A I T8 T o A R K 5 24 AR ) B

At R R EkL T K T 2 » L A S WL A6 HE B T K, T LM AS 752 30 2 00 v T A FE R

) Feeatise on Eloctricity and NMagnetism -



oD E—K BEF@o

B wRdPryR MG

841 RATHAEFARNEA—NHEERRETWLABSNAERANFREO.

RSO E L 70 W), 1 — B Se W TE PR 4L CERAE T 34 S WAL W B R R A
RV AR — RS LB BT TR Vae.

SRR B BN BRTE T4 R b 40 S B 43 b o) R A K S, B9 Ui, SRR ) R A R
e W BRAE UG AT AR et Be.

BRI FRATT AT LA — A 3R £ ol 67 242 2 — ol ik 2 T 480 2 R AR — B S)

W= Z(Jva..’). [¢¥)

e R AT D) 3 B T LR 1O A WS

W05 73 S R SR AT L, — A S A R8T LR R T4 2 R ok
543205 4R ST B 4B 5 AR B

B A0SR VR RATTAT AR 20 3 (o) iy — L R A — A K £ 3R R3S, T
VR B RATAT LR Z 3 (> .55 — o R 28 7] — AR L 3L B 98, U et P 6 A2
P R I — K B3R MR V VL

HE R RT WG — DR R ] MR RAE T A AR PE—SAE
R OB AR n b 1 L A 2 A A
B TR MRS bR o SRR B SR SR AT 10 R RAE WA, EL
FEH T I R G [R5 ) B AR, 55— WS4 ) 76 H B R IE LU T AR

FR R  RAKROE SRR TV RAS I MBTESAE R — B L
HLTT S e JUSSHESE Vo AT RRACTAT LTI B m A O 6 Sk MM K] 1 BTk — Tt
iR,

0 S KK 7 B B R R AE R — AR AT e TSN V S AR R
— A ML AL edn s I E RO iV, D TE X — A o T A SRR Vo,

I BT U0 R ek B A O RSB S [ndn = £, @
S DR AR S B R 53 9 R ) 4 2 B A TR A —

SRR HE b i 7 5 — A P R A LI 600l S SR PR T3 B A B LR B AR R
R A RSER ST B T 9 6 5 0 A D R TR 3.0 8 AR

Bt R A1 T A4 W= 1Y @

P854 AR A B B L R P AR R AR ) R S A LT R 34 R R
85a.0 WL RAMBIE AR AL BIRE Ce, VOB BPRE (/L VD TZE

c Lo S Bloctrostatics - 69



o® BlilL @

Pt AR R, O [ B R A HR B4 B TE H T RO i o — e 38 $ T R B 3 K L
INRAEAE — Bt 2R R — DB B BT R e+ nle’ —e), HBBME R V+e

V=V W TE s TR R — RS R BT S 2 || (¢ — [V + nCV — V) Tdn
= L =WV V), B MRRAE WRRRERAERE VO IR B
WW = 23— oW V) @
BRW = L3V, W = L3 V).

JBIX EMARA TR (O, RITBEAE R DV = D', (&)

B, A SRR ATIAE R — A [ 52 A SR R R D R R B RS, S — R
75 B 4 FL RS RS P A AR X R B4 i BB TRBLZ RN L 26 TR TURZS A A
BEREFEFEOHHRBZM.

FE L P S BIE o X — 2 R R T AR AT e P e A R E B . IS MR R
PR FACRE RATAT LA — 2645 AT LR .

85b.0 () FCS A, RATAT LK BB B M B a9 5 — D FoR X, BAS R g Bk %
RE W—W = L3 oV — V. >

0 2R A 3% Bk S TE BRI, FRATER AT B (O FN (6 F A

AW = D] (Vae) = D) (edV); >

TWMRBRATA W, MW, kFFREASEEMBRGTHARHEEA W BRRR I A .
MV, RARE P —NEE PR EOEETNE NS, R

dw.,
V., = el

o= 9.

860 ZEAER—NEREHF KL P, WAARATT LR A AR WIE R F
R RAEVPRAS FIAORZS o &8 B A AT A, WX A R =0 i e/ =0, FRIKH T A 49
TR AE J7 AR (5D B PR M AR AN i B .

RS — AT Pl ALFESFEAOT A RS A TS Vi=0 T V."=0,F
ST A BTt AE T R () MBS AN B .

Bt R TR A FA, SMNIAE G SRR E THRMIFRA R,

(€H)

(¢

BT M, W R SO TR eV, +e V., =e 'V, +e'V, [T}
WRIEVPRBFH e, =1 M e, =0, MERREFH ¢’ =0 fl /=1, WHFRA0AE
K V.=V, an

AV WRAGE] A, L AGTEATIRA T %I A, FHR B — 3V, UGS A BB
TR T R A, THRE AR S V, RE T G — M H i FHMREET HRARE
FLA Y SR T AT IS S

XRRMEEFEFBRINNE —MESRXARRNWH T, XFEHE SRR RER

10 - B Groatise on Eloetricity and SHagnetism -



P FE—HK BER¥@o

ARG 4 3T A T EL R SRR AT R A A T 450 A ) 1 28 1 A7 (0 B A0 e 8 L BT (A 1 A

BN AT LB A PR — K R AOBR - ekh - RO B AR RS, T
ARPEIX — HEIC, RAVBETT A8 tH G e L, AR BT 1 — /N R e R — R
W SRR L r BT BB BRI R B — A

FUGE R EFPRE A V. =1 fl V, =0, MERREH V. =0 f1 V."=1,
7 QOB e=e'; a2
E WY A, F RGBT M A A, E RS — A e, 4T A, T
PR AALH A ER T A, BB SRR e,

=L AR, EMRE . H V. =1 M e, =0, MERRE.H V., =0 fl /=1,
TEX R LT TR AR e’ +V, =0, Qa3

B AT L, A0SR A, RH R AT BT A, FE R B AL AR IE A, FH RIS VLR
LR A, RFETH LSS A O— DR EETE A, BB — N EESETF V9
A .

TEFTA B LB o RAVE AT AR IR B S SR R — 2 SRR T R AR
BT Y, T AR O A U R T MR .

BEANERREMEEY —FE RN, R ERRARN P TF L RIMBRE
GRET MIERSEE S — T RERE A, B RO ATAE S AT Rk PR R T
43 LR R HH SR B FLFET 43 A o

By RXMBELTHA LA, TR, MRRIBBE A AW GH, &S
R A TR EIRFE B3 U AL RS R V,=— 2V, 14>

FR NRRIHET HHE—NHEFEAEFRPE-AER LR B EHES Y
T A BT R LA S AR b RN R 0 TR B 40 SR TR T A3 0 T TR A K /N AR AN A B Y R
T AH 7 ) — A i T — A S0, BR AT T LA e i TR P9 S R B 12K R 37 R A7 AR X
R — AU o

B 8t , SR A — A BT A it T B9 BT AT 45 R R 94 S © 0, T TR P R AE — A A S T I
TS G 015 PR I TR R B T 5 Bl TR A R AE — A A TS DR 9 SE Y, A0 SR SRR I
To e AR 3 .

Sk H AR

87.] B ALAL A RIBRERN n NGB eve, e REMIMARE, T
ViV, Vo ZEMTHS

AEBRATB L, FE 45T 4 B 5T B ris A AR S5 AR R S T L A BT B 5 R A B AF R 9 AN AR
HHH .

AV 84 WHBELRIEN, & — FEM LR » DRI MEFTREK.

BT L, BERR G R B 5 — SR B A AT e B Z ey — 2, B2 2R
e n AN B K FF K BRI B AR

art I Eloctrostatics - T



o® BEiEE @o

W, = %Pn e’ + puee +%Pn e’ + pueies + puee: +%Pu L asy

Thre R W BRRRESBHH—DTEB. 4 W LW FHRN, ERABHRERR
(3), K Bt PR A 7 st BRES.

B 3X —RRR RATT A A PG — SARM S B, BEASBUE X BRI R
TN b HY ) 4 S Al B BT R T T ELX TR I WO, R R B W,
X E 4 AR B AR B M BB L E M BT . FRRMIMMA D

Vi = puer+ o+ pae + o+ p,.ew}

V., = pues + =+ pae, + 0 + puens 16>

Vi = puert v pre et paens
HRE—E n MRETR, BN MRFER T n D%
R p. FEMBHARK. B—MREAE WA TR, H PR — 3BT #8045,
T8 =AM B F 3489 T A7 .
FATIRHERKRK p, RAERY A, BB 1 PTH AL SRS RETR T A,
B, XF R 2N BSEE -
BTSN REK 2. ARY A, BZ B LA RE TR A, LI A5 4 i s 757
AT A, B
RAVIER 86 WHERIEN p. = p,  ERRATAT LUE % & F)
_dV, _ d dW, _ d dW, _ dV, _

Pn = de. T de, de,  de, de,  de,
e B8 fin ) 46 b E B E .
SRA PR TR 6 R B % Elﬁ(’tﬁén(nfl)y§~iﬂ’§ﬂiﬁ~4\

EAE S BRAX e e FAHRM, ROVRAAF N HRZREBHAE n TR
e =aqVi+ otV Vi,

Puro arny

e, =g, Vit +q.V, + - +q.V., 18)

e =guVi+ - +q.V,+ o +qVa,
fEX—H B RIEH ¢ =q. . HH

_ d dWy _ d dwy
T av,av, T dv, v,

19>

AR ERARBHRTR W= 5LV ooV taV.], 20
R ATTAR A — 3R B 0 i R

Wy = Lau Vit auViVe 4 dan Vi

@ VAVL o gn ViV + g Vit e @D

72 - Sheatise on Electricity and Magnetism -



B R BEE Qo

PN F AR E B A R RO ABCE BT R AR R AT

BN —AFHEOEERES T A TSR] R IA A T8 S AR O B
LR

AR ER, X R AR R RS E . R, AR E )
AU S R L BT A S A T A 2 R B 1 5 0 T DABR L B R G 2 5 Y Rl 6
2T RAIAE X TSR T B AT DUIE SR 28 5 SCR BB 1 BB B R A .

A 9 TR B SRS R M. AR AT — A, B g, RERR X A, T B 807 3 T BR
A, LS AL AR HE A BRI A, BT

PR BN E R BT FOE N R AR . RATE LUS BV IE BT E RS 7
SERGME, T BLAESCLe HEH) P RATR TSR 208 . RATEOK BEBI E 7T LUERE SRR E .

2430 B — A G 1Y BT TR 4R - S A A o A T R S 4 0 TR R 7 B L BT
AL 2 1R R O 2 A A A L T AR S R A T BT B Y 5 A S A R BE B A
SRR,

MRRAT R RAEAL T L AR RIS, A AR ENTE BRLA. PIMIBR R T @ w5
SRR AR Y P BT B AL (T B SRR A TR e A LRy,

EE,[(A+B). (PHQIHREXY P AMQMABIE 1 6f A+B Lrym s, mHE
i 5 WL, BEAR

[A+B. (P+Q]=T[A P]+[A QI +[B.P]1+[B.Ql = [(P+Q.(A+ B,
BAAE SR LUGE AR AR R ARG A AR E TR — S MR RS — .

HEA AIRIRY A %R 16 A LR RS, R RD, ERENR A R,

R, [(A+B). (A+QINREY A M QWML 1 Mk A M Q SETH FRHIH
HHEEH A B LR RATZ,

TR ERLA. A+ [A. B]+[A. Q1+([B.Q].

BRBAE XS EOR AL T . R AR JOAR R PR TR 3K 4 W 6 S AT LAAR R 5 (E
RBFRBARE, TWR A SRV, BEHER V., MR ZMV, V. FEAMARE
XEMEMY R L, RE V. — V. {REMN A 8 B %,

AN T A 22 1] £ 8% O AR B RT LA FH 4 S A Y Rl T 1 S A B (R K Rl R KL 1

. [A. B1=2[CA+B). (A+B)]—3TA. Al—[B. B,

B RBNEH

88.2 Bﬁﬁﬁ~/v‘i¥.fu'fetﬂélﬂr&bmﬁ-é%v4¢$ﬁwgmﬂiﬂm§ﬁﬂﬁl &
ARHE.

R, #, 2 FR JBORRR O AR S50 A I BE R A A (D A ik 4 BT L P 45— A~ R BORE A AT
AR — By BRSNS 1 BRI 1 HE I A AR AT 97 i B

17128, A — % R BB FT LA SRR N — B R A9 M.

- SLaw I Eloctrastatics + 73



oa® B#ER @2

W AR BT B R e SRk

89a.]  HH, BRAR--MAR MR ABZEAR T £ R — D IE S, BN AT I K R R
) U BB AR T RN SRR IE ), IR A T AT SR B B AT A48 R IEELE R
BAE n DRI W FF R AT K IE M 2R A n A, T HL AT LA R
pu >0,
Puspu

o
Prsbn

22

Pat P

X n DIRAFRARIE W, N IE 9 B KO,

B, BEARFE DT 12 (16 v RATT T LA 882 4E 4T WP SR 4 50 S 4k, FUR F n SR 2 A4E 0T
LR AR A 2R WO R 3t HE AR B B — AT S R R IE A, T S A R EH & 27— 1,

SR L IXFE SRR B K AF P R n N RAEATRBR ML .

FEL 2 R ORI R N 5% 300 6 A IR R 2 A

89b.) FIAMBRYBEEN BERE—RM P.BRXFP. R P..

By, BB — DR BN A TRMESERA TR, —AFBETHIBMR.
HP—ERTEHR A WRE,LEN p,. WR A BEAEA, PREHN—IZEF
MiSEB A, FTaE, U A HEHBERp,.

SRTIR A, A, SPEE, W ENEHATF o MEBZE.

By kBN SR A HEM SR, AERANRES RO EESELE
BRI BB . B, QSR SRR A, B SRR N R BRETNE
BB S RGPk TR AR L S 2Rk B BRI M 7, T S Ak i %2 1 R 7 % 0
FEHBNGHTT . B, A AW RO FENE LR THPOREEMBREEZ
T6] DA T 28 8 34 01 38 4K 35 R T BB R F4E 47T — S AR HF AR 1 9 4k L

e B RE S B IREE P B L TR A, BB 5 A B0 4R TR G PR A28 Ak 9 23 ) 9 35 L R
SRR T BT A IAB B S BIA0 po s MR T p, T Z ]

WME A ELEQET AW p.=p..

89c.] FEMBEAMBAREMN, MEATRM—ITSENEBRERBZNENE
ERKRTFESEMKZHENBERE.

B8 A, BARFE T SO0, T A B S A E AR RS F 2%, 0 A, L9 s R
a4, TE—HAEL S A, ERRAR g, .

© 8 Williamson's Dif ferential Calculus,3xd edition,p. 407.

1 A Sheatise on “Bloctricity and Magnetim -



D F—HK BE¥@o

BA, BRI REE 0, . TEXHI R AT HOL 1L 1 B0 S 1 69 7T R T
LI L B 5 0 A7 8 T LI 7316 5 2 1 8RS S 50 ) 5 6 4 2 70 25
W A E TSR

A AR AT RE ML (T 5100 51N A, th % B R SRR R &1 A, R
HERAS . MR A RlF— RIS RE A, IR o W, R A
R RERRIFE U g, AU

BRIP — S A, TEBET AN A, HRIFHHRIHLEA, LA, B
5 L AT 5 T A, T 75 688 R 2 RO RN 0, MBS LR AR
A FEAT B — S ] MU SRR R 0. B2 AT a

AT T3 0025 T B S M O TR AR R MO AN %
AR I — RIS R W ICERE

8943 2355ris FUAT— A~ SHRRT XY £1 5 TR A0 Ok 0 0 (L

AT S I3 60 BT G S B, R S BB RE — AL R AR 80,3
A B AL . IR S8 R % R 6 A L/ S0 9 5 B T B
LA 8 (A A

PRI ¢ A B3 B ARA S (144 ) A1 £ (1= S5 ) 2 MOk ¢

5
45 T @ Ji 4y 1 2 T 4 £ ] 365 53 B0 oL O B B KB A

B, Jn SR A R P AE L O B AR BE N a BT AL B — RN RO R A
R — MM TR A RAARBEEFEERGER E— QM. X2hEH
a ByER R — V) B B 53 A Sk B, BB TR FTMEZ A .

ﬁu%iﬁ*Eﬁﬂ‘ﬁwvﬁirlﬁﬁﬁiﬁiﬁﬂﬁ%=ﬂﬂ AL BE ¢ A2 (N BB

+

ST @ F b R4S AR R AT — W4 B 450 T4 0 0 1 IR KB B
89e.]  HIR—NE FUBW AL B, WAL FEPIE - FENASH THHR

©  BR B p W E— A LS R R AR R P SRR = B U P A
M‘M - m,,{‘i +5 F%m+“*}d:dydzv
R RABOE P WEE, B—TET o/ BTN, FHFARLAL 55 S FHM = RAMM o/
W B e 5 A RO XA BRI R R m'/:’;i’lf&%‘Pmiﬂifﬁﬁﬂtwﬁféﬂf%al/r‘ BB
05 = A /M TS A R/ MEL R *%mz/c’.
o 89 WA RALMLRT ARSI T . EEAHRAED—Fh L6, W FRERT R, diX Gk Lo Rfy
7\@5‘1%4‘?%*’;%1&‘" RENE SRy OB BB A B R . 7698 =00, R R & C iy

AT AR A R S R=C. B —HRER SO B — Dl B A RETBINY .
LR i3 86 1 AT KR A PR L AR e M — A SRR B RNHAIEN . ERRMBMICEHE

LR BBIA T+ L R B B R ¢ % R LR 2 F S SO
i R BRI A RXE SR Z A L - MR AT,

- Sawt I Eloctrostatics - 15



o® BH#EE @

BAZEA

B BT B AR — -4k B 4K R0 2 SR A R 0 A ) T L R
BTSSR HL S — A~ K AL R LB o, BT L4 A LR A
HSEB) B 69T HEAS B 09 BT 050 5 00 1 0 R B0 B L

%nV. = % elpu.

TAELE B AR — T HUHE ARG BT I S 0 00, THE SR B
R AEBN AT 4o pu T EHBN

1A o RARHAING B pu TR

ISR 410 IR — B b MAEA B AR TIGE B REK , pu BA R — U

B4 ALRATH SRS B A b 2 0 A H B S B IR b B S| ABLREEN o
BAERAE B A6 ZETFH . 0B T8 1 B2 VA T DL A B 3569 37
6153800 077 69 B T IE 01 2 S0 09 RO o B E — S50

HHEET L A B SR oo BB KT H AT T LA B b 80 £ S AR BT R 31
SN TN TSR TR DAL B B 7 5 b PP 2 0B

RIS +— R f BOHEDT  FAY b 89— SRMAET KT b BIEEHS r 48 HEAE oo
WS T S RO,

HHCET L AR B A ERAOTEAR T b R RALIR U oo OB T 5

B, iR B WK B AZ/MBTER B B A, B‘JEN#‘EH:Z‘FETUB&%MQ&#}%%:

i, FATTHE AT LAIE X4 1A A, AP 7E T35 P B A o2 I B OB AR pu 9 — A BRI IR
fLUfE

90a.]) Bk, IERMBE A BCHFETFHPHMOBEER K, 1 A, ZEHENHET
ML AR K., 38 A A, ZEIMF BRI ro 4t r th A A A, MBAEREKRS

ZFRBAVRTIUBTH po = b= pu = Vi = Ko Fer™ Vimar ' +
aKe o HECHIE gn = Ki (= KiKer D g = — KiKor™ (L= KiKor )7y g =
KeQ—KiKor ) AESCS R BT gl qu k5 Ay 1 As IR 45 8 HBEAE (T30 5 4

Shy 6 BR 37 7 2 B HY B AR AR BE O - AbB Y LT .

90b. 3 AN G A B A8 18 A BE AR B » DABCEATT 9 A TS R OB KB X AR 4
AP R R

WA B RARERFN R

WLAAMWEE,NZBKHEE, T MEBAHLBNRK. (RITLILH M FEAR R
LR, AT LM F M+ N @RERNTF L RN #.D

ERAMBBL a F1 b6 RAHE - DRFMIEN R L5 D REFRNR, W R IR E

@ BHW 46 WHHRG.

75 (B Sheatse on Eloctricity and Magnetism -



D FE-R BERE@-

— AR R 2, MR BB A AR ab X M7 ZE B A B R BORUB L R
B Lonom. IERATTEH P AEE X5 — i B 2 R R .
B|D=LN—M, fid=in—m ; MG - THEBYRBPEFEEFHEREKR pu—
D 'Nypu=d 'n,pis=—D "M, ps=—d 'm,pm=D""L,ps=d ', 4P &M
BEy R B, XS R AR &H R,
AEMTRAEEE Y R R AR SH RMR R, TRARA
pa=pu=pa=pa=R".
i, e
Vi = D'Nex — D7 Me; +Re, +R'es,
Vi =—D"Mes + D' Les + R'e, + Rey,
V.=R'es+R'es+d " ne.—dme,,
Vi =Res +Rles —dme. +d ' les,
X ER R X 2 AR, RATMEE)

.
gu = L' — L+ L+ MU+ 2m+n)

R — (L +2M+NYU+2m+n’

+ (LTM)(M+N)([+2M+H)
R— L +2zM+NOU+2m+n)

_ RCL +M) U+ m)
R —(L+2zM+N)U+2m+n)’

. RCL + M (m +n)
s RI—(L+2M+ N> U+ 2m+m’

R LM N5 A AR B35 e L MN BT A i
MR RA AR o A UEH m=n=0,T0
(L + M
R —U(L+2zM+ N>’
(L+M) M+ NI
R —UKL+2zM+ N>’
RICL + M)
R —I(L+2M+N>*°

qu =M =M

qu = L' =L+
Quw =M =M+

Q=

RSP G A F o, U M= N=m=n=0, ATl g =L+ 5

— L s R AR 900 4R h B AR UM — K

L+2M+NXARBEYEHBBRMSEN 1 i BFRNO BB, EFBELRE
BBAHBEN O,

L+M RSP R ALE T % 1 28—k L g, W M+ N RARR S 4
W Em R, XRERNREANE, ME/DFRAFRASHESE. B, 2803 18
AR A A RBELMIE, R ILESEER MR AEARNRE/NMIEH.

©  BEHRATAT LMRTEN 89e 1P BBAEMIED] 24 U 09 T4 & W AHIBAL TR A9 05, — M REBHERNFE
SN TR B B TR A

- Lot S Eloctrsstatics - 71



oo A’ &2

T AR 7 At o A B AR X i TR R R B A e AR LB X — R IR R R
RA AR .

91,0 IR NS A (E] (0 BE AR He R AR /b 9 — B P 89 G R A, B AL
oA, il A, BB RBORRIR, IR A RERIELR A A RERR— IR PR %
F PR IR A, R AE IR ST A 3E

A, AR Ay BB — A B IE AT, U Ay N B — R S AT BN e (TR
Ay BORM—ATTH —e (LT A BOERM—H . B A EWEIX 57 A, 5%
WREMRAN, SBER Ve BR—e WA, BITE, MR A HERFEZRBELY,
R BOR T M AAA, ZEAEREMA, NIRRT A RUT U AA, HEZEHY
£ BR ) LT A2 A

R A, RKIEHIRRRESHBD WURE OB RMREERL A LA A &R
2 B PIRTT 1 b, SRR BB K A, B9 %, BMEEOR SE 2 T RRAMA IR E R K
Bl CZEBR A 4 AR RO T 1] B U E T R RR /DS A. (93 BB R SE S FERAK . EEX
R B R AR R E R 09 48 2 HE P T BT R U B SR AE th —FORL B AT E .

92.3 WR—FFE A BIIAGE, METES T FTE & FEKE TR,
T AE — ot G4 2 8] f R 8L 7% 3K f) LB DU 220 /1

AERAIBE A B2 1 WA M SEREENT. R FE LN R RN
92 E R TEAG — A At P R — A IE A, T BRI K Ay b 9 IE WA T R
A R R R

WL D ERE Bl — 41 Sk it vl A BT ARG B

93a.] BERERUERAET KM, ENMEMESH PREAFAE, RENEBD
ZWHHR VL Ve, VL TEBHZFEHHR V.,V eV AiREB S Z N2

W= L3V, MEBHZERW = 43V,
1 5 5 B 1393 80 B R S BT RE R W LR BB W R MR S LR
W—W = L3V —Vv)I.
R A 20 B LA A 0 SR 0 AT BB B A 30

TR TS RS AR B R — A I, B A AR BT R i

3618 @ SRR T T K @ B AFARER, FRRAT @dp —— dW, .0 =

,%‘ Sk W, AR g 45 oA 2 K RS e BB R K

aw.

de
AR R OEBL 0 =R R M FIR . — R n A MR n A 5 (B0 52 R W —

LDV B FRW, = £ 3D Cere,pad o R r Fs TLUMIRSRRT T 75 5 7 45

93b.3  PRAETEM S+
'3

78 (B Theatise on Electricity and Magnetism -



o E—HR BRFA~

R FELE R F .
R NEGHE N WER VN ERN P ER, B o RIPH-PER. 5B

SRR Wy = £ 2 SV, Vian) . AR ERERE L. X 0 SRR LR

HyAE B A R T o BRI R — .
B W=W. =Wy, BH W, +Wy—2W=0,
BAELE n DA 0 DEF o DUEFT AR RBRETA, TROA

aw, _ i awy dw, | dw. _
Z[( de;, V')"":]* E[(dv.v "")‘W’]*( 3o+ ag )2 = O
B AL o IR g 3R 58 R TARS 9, B HE5E b A B 80 o1 AT
BUBHL 8. (BRRAE GIEHS —V, | 85— AR T T e S H 8 R

dwy
dav,

dWy

ap =0

RITEAREEHA T

—e, TiRUR A E S
o

WL HE % B IR 0 — A SR LB B BT A 2

93c.) M ERATH S o= ";’: T 0 SR 5 AL 7 AT 1989 L2 0 26 F

BRI U BT T [P = [AWy = Wy — Wy s S B AR — BB AT
WIS T R e i

TR I B TRATTFIE AT — B 0 S0 R DA O —SE SR D, TR R
A SRS AT 0 — RST H E R RER LRR S S B R R

T 8 7 4 B AR A0 1 A 2 T B4 4 5 o W A
0 0 38 5 LA RS 31 o AR S YA

WAL Lk R b

94. 3 PPN R R TE LA R R A A Y, 148 T R o Xt R R B B
JR LA L 2 b 0 SRR T A 5 VR B B A R ZE BT R R TR AR R U A A R R O L
AEBGRHR LML ZH., B, MRRMNFEBHEERGXIES AMALFRBRE A
LR e AT BB o W B X R A FEXT B B A B SUEMB VR VB R

Vg B V=i
{HJE ABFMIA'B' Z ST L ML ZH, WHBRITLAH et ¢/ 1ILV: L'V,

AELR , Q0 S A R A A A R R A, S — AR PR K eSS
ZARRPRK IS4 MRH AR PE A MBS AR R PR LB RV
ANV 2Z B T ELX R E 4 BB TR e e’ Z b MIRATHA ¢ LVK : L'VIK’,

- SPaw I Eloctrostatics + 19



o® BREE @2

A KRR LB FRATTTT LASK Y R FR 2 %F R B 43 B B el . XA R SR IL
AT St AR B, FLUR SR AR A B - e o A R, AT TAE R R B R A SR K A K2 b,
A =R 1 58 M FO AL X AR BB VR VI k.

G AT L, H0 SR g R — MR o AR AT — N L R SR R M T o R kR
FRIXE LR, W g ¢ ¢ ILK ¢ LK TAHR p A1 p AR 4 R P o 34 5 38 R %, W

1,1

IR R R — YB3, T S A R A X R MR A8 B — AR LR
LR AL RE R LA L2 B TR R AE R S 4k £ R F R F7 2 L U 7E —
R SR FL I F'L 2 H.

TE , A BB 4 T 45 7 R 4 ) R PN 35 O RAR Z AN iy — ¢, BH G, FE LB AR R o,
TR W W S BRPAER PR, W WieV: OV T BB R R ZEM R
AL 25 B BE Bt 2 U A R RO bl 3 BERT L, BEAA FL IE b T8 A2 o B i sy
Ih. 3k FL: F'L'iteV: V',

X LRI R SRR, RINREAR R PERAEE— & OIS &R

RN R L2 e F tFIIVIK VK P P i, B
A He B2 2 ALY 1 R o, 1 T H o 34 6 P L e A IR 0 B A 9 T R R
HORRR A T«

L R A O 2 8 A S K G — o B A S 24 7 e B 4
S S BERE ELARIE 31, B AE 25 o 7 8 B R 40 9 0 31 4 B AR AL

A IS A , S B b 0 AT S L 4R R U ) TE B T AL B S T R
BT BE B A7 O AL R LG TR R A RN AR 4.

T SR, 0 SR T 42 LA A A B 8 0 1 25 4 0 B 2 U K
F R o T TS T ARG o L A5 T 40 B 9 A A ) e B A Ol
10,

pip

© LAk R BTN B HOAB AN K — AR I 0 PR IR I T ee’ /Kt Rk e O e/ R
A LB T REATZENER.

0 (AL Theatise on Eloctricity and Magnetim -



D FE—HR BRX G-

EE %R E B

95a.] FEH_EH,RAIGSIHTH T HEBFHRK T TH — 05, TR IE K BB
F TEHE PR 22 ) £ 15— L Y A B AR T X RE R M MR A R WA Z A AR s
BEAEAM AR

o SR AT I3 b 77 ¥ MU A R B TE O 8 UM A R R R B MR AT E S8 SR AR
o A (7D Y SR R AE o 6 — 1 BB M, THT SR 5 X AN R B K .

AETEJ7 8 P, S A AR R R T A R 43 A B L Y, 9 ELR B A TR R N e 5y Oy
. TEBHFET, EMSHTREBETC BB, T RN LHR & H 534 .

REEBIHELHEER B ENRATTUMA. HRIOLIREY FE Ewas)
A B, B AT R P Dk

BULE R AT AL AIE B 38 75 ¥ 7 45 — 35 0 P 40 5 30— Fh B SE O 45 3R, 5F B L 38 A A

. nd’V AV &V
WA IR+ G+ G

Famp=0, HEHBILER,

wix—rmpr Rk ms. Ramans v = |77 Larayar. s

MR RF R FEL .

TEWMSF B RNBEMR,V EE - KREPRF O FRZM. RURFT
AR B0 B BE R R A B, T I WA IR R Y VRN B U A R BE Y A — AR B
p EZEEEMEXR .

B—HEAEERY o FEZER(Z DMV IFEZ Az, 5, 2) ZE B EE R
FH r AR, T EL7E BB P R O o FRUB R T Y .

B B4 R AR R A 16D B R SO B — O 2 Y M RO T BRSO R R R AR
4B 45 FR A 22 ] A A A P AR R A E RN

RICELFI RAOERMEMSHTE. RERMNLIOER, ER AT B E—
W R SR

BATTHE PRI R A B A R SRR R 2 I8 M SO S, OF EL o RATT N BB @ BE 1R
S 7 A I ) AR 4 4 22 i R R M T AR A

95b. 0 ASEE T A I 3K L G 3, 1 E B — A7 PR 25 (] S SR i B B R B S B HE IR
A, AR A 5 RHRBATAT LABR 2 K 35 .

XMERUST A TTR, VRS S T M R =, R R I I7 (0 A BT 35 o B KBRS
RV TR — AR B — R RAE T AT A SR AR,

FE— > R AR AT LLAE S 6] o 53 A AR B R R O X A BT R A B Y.

A7 R, R AT LFR AR — 1 I 7 A i BR R AR RO 17 W

Lo S Eloctrostatics +



oD B#iELE @o

SRRl ST AT AT AR — R TEHE AP AR SRS B VB R A R — i
FLRERA B PTTIE Z BB BT S & S, AR TR M 5 5 2

TR A 7 R SUBE U 25 TR — RN T . XA T A — R
ARG o R AN T PR 48 A ) o R 2 R B 07 AT I

RATVERL  A70 S TR A F7 B TERE ST AT . 21433 Rl A o 7 A2 45 8 B 788 90 - O 2 b 10
TAZEAL B o SR AS T2 LB T B0 51 W5 P 19 53 B 2 6 BE 1 SUR B R 19

FRATBLAL A °T 450 AR (938 B R EOIR B9 . 2433 738 IR UF T 40 T BE B 89 1 .0 3R
R T L ) X4 A A0 AL T L ) T PR 6 DR g 44 R 6 5 BE 0 40 A BE R B 10 LR TERE R .

IRATT A RE T [ i I T M B R ) S A Bk BT B SRy — R i R R
SYAT B A B B8 L T R 3 A B — S T A R

FRATEPH T 2], A2 52 BT 5 RO 46 R BRLSY, B ol 35 O RE MR M ROR . E AR AR BT
R —RSE . AE TR R H B 3R BT R R TR Y T FL 31 3R R R E — 1) F 4 4 B
PESTEMEH AT B R B BIEY, IR R EHE A E  AE— Y RS A R
70 B SR AR 9 AR A~ 437 AT S /0 B ik 5 T B b SL AT 48 5, LT RE AT — L0 O30 4 A
FREHAIE

AL FE 5 18 PISE FRAE P B0 S 2 R B P, Al R P R SR SR R Y L TG LS U R
— BRI REE . T LAES R RE T E LA E, WE— BRI PR
1 38 /I B Tt 69 T o 5347 DR AL SR HC I 5 5 T A 5 2R 6 60 5 ST B A — e B 6T 53 A A
EAMRE AL

T A 330 S L ME A 1 AH (R B O AT B . O TSR SR T BL 7 4 B A AL R R
FEAS SR — BT, RATEF AR 21 W E =0, KBRS A N T
RS X B B Z [ MR . B RATFTEAE MY, R R E AR X Y. Z R
U S Y S ST AR B R B A S IR T EL

ERBHHE TP KEEORAFHERREFERFAGFN, HYREERR
S LD A B T A3 Y A O 4 £ 2 Y LR TR G ) T e L P R BT
B B A< 7 A S TIE B ) AR R O - R

TEBUAEIX R o 7 SR SRR 0 410 T — b 4 SRR 5 o ) o 2 B W 0 £ O B
R B T 4R JE A E B 12 58 B AT LA AT 26 KRR JE 1

AT —HRART V AR RS, T ELRE 24 TRATT IS b3 00 #p o 2 i, 3R AT B 2
SRIXFEM . ARTITAEX R P, A RTE T % a0 AR L2l 35t BR7E s % X R A9 5 4R R, RATT
G ¢ RAEH BB —DE RS,

O R FA SR I R T A 1828 SERME M — RO R 9, X T 1831 FRET
Mém. del’ Acad. de St. Pétersbourc,T. 1. p. 39. AT 36 4K B0 0f LR MU S ¥ 07 B ) — FOIB R

82 /éZ@Tme’ééwmry and Magnetism -



a® F—FK BE¥ oo

L

96a.] TREEMZEABITIA + HOMLE M S T R0 X v T 6 L P A SO ) SR
N

FEEA e — A s BT S B 3. RATA AR X A A R A9 25 (| 0 4
“i”. Boo RANBE s 1555 0 09— AR B Lomon B ARIBR I BRI N

dw dw dv _ dv
I—Eﬁ»md—y#»nI—E (¢9)

MY v BT HER BR K W AL i—f&‘]ﬁﬂﬂﬂﬂﬁ&ﬁﬁﬁgtﬁw,%ﬂ&w v=0.

AETRATBIRLERS 26 1 77 5 hIRRES %g«;y‘p%:*w‘,,. o

AR A B RNl S e+ GEIE AP s veve. @

ARBWUTCHF HEOEEMRER, TUBV TS, VeV BRALREU L=
AP ENIARS WAL B ) — M A E RS T B i T RATLESS ST B Rl
AR B0 A A B IR AR X S 3R R A TR R, AT, RTEAXETHEmARMH -1
AE B A B R R AR X e AR X, FLRE SRR, ZE DUSC MO I F B, BT e mE AR
REMEMNMEOILR ., BV IEAEFRER v £, NP xmE s R E®,
i — S. VOVO — Rk 5 25 (] B ik i FRAR I bR B AR 5, RE BER I P — 2 W k2

LA — A (8] e 2 AR B U 18] b A 4 R T AR B e B %Elmiﬂ&ﬁie FEES

SR S. UoVW, Mkt Uv BHTELX T MM — DRI RE. BREZILEAXTHSHES
KAFAL (B S RATIF AL 3R A 1) S HE O R, RN B QR ME R XIS HFLT .

Hbh e R BUR

WOz .z MFED R EMNRSMENN— FEMEUA ST s K

AR E AR s PRE REFIESLS, TRRA
H\II ‘-;%d:~ﬂ]\pvz¢ds = J:US. V¥Vads = H¢ %dxrmﬁv'lpdss “@

KA ERSRBAEEA A WE s 6, T = EAS N8 R d 3% i 7 B i %
A 5.

A TES X —EM,EWH 2] WHEE=PTFH
ddﬁY do
iz

y—wd® z_ygde 5>
dy

X=w =

d.

- SPaw F Eloctrostatics + 83



oD AR @&o

. _ A, Ao do\_ _ _ do
FRHA  Reose=—w(1 Lim dy+n3)~ Lot IooN )
UE  dX , dY , dZ_ o d'®  do e\, dwde  d¥do  dv do
Fra R T (bl ri ) A o FR il
=— WV P—S. VWV, #E(2) FM3)., [P}

fEEE%HE‘HRcoseds:m(% + %Jr j—f)dn W i (6T, A
do
[[w42as — [ 09 @as = [Js. vovads. )

BRMREM R @ W LIE S ENEL SRR U TR, FRRIRSE S
TR (4D 43 H ¥ R PR TR SE R E A

96b. 3 FUKFRATLAE B » 24 3 — A~ o 3] 40 A — 1 26 {1 6 5O 5 b L B
S7 4N SRR RO — B 5 MO BB T B ZE AR R IRAR & R 3R R AR S KRR HIE .

BEARVE Ve RBMEM, (ORMAEMRB LML . HEER v REMM, EMWMN
E—THIM UV P MR LR . AT, WRBRATIESR s FH—MHA LXE ¥ HFE
AR~ Bl W 0 & ZEAE T AR P b i X R B S 0. B3 BE 4R BT 3 5 B
WAETER T REGEN, VIE P EERSRENA MM ., FRIERN A B P 8T
1] B¢ 4% 5 1 3% SR AR AL T 35 B A ERMEL . BUANFE P RO F AP Z [ PSR B AR R R
71 8, D00 33 P S B 2 2 TR A AR A BB T — A PR A I 2R, T W B9 5 SFE R A i 4% 2 TR PR
KO, ARG AR TR, E N RS F R s PR BRER K A
Bl 2R BE % 4R 52 A T 3Ah » T B 4R SR JF 98 36 Y , 350 P Y P A B A% R R T B4 BT 4 S B
AEATHR TG .

B, R v WRE T ER A LWME. W wAEP ENERHEN.

B4 8 422 58 @ 9 4E AT 51 A B AN @ +nk RAER A S BB, N P SR B AR
Wtnk, (L, 7R (4) B9 25 AR F LARTAR R B8 Sy o 33 S50 280 4 £ A S0 49 R — it

Ny N R
TR 21 B PR AR

96¢. 3 AR < S LIS O 3R = N 0 FRATT AR LA PR K L 9 25— AR D
A T 90 A RO R0, (0 BRATT AT BAXY — A B F S 2 AR s 0 200
T B E T 290 s )

sy I AN B T K R B DR PR 8 B R T 16 ] AT — )
0 W R BEARSR s 00 TR BRI O s, 98— BRGSO YR T LS o 3
.

TRRAVB LR w0 1% dor 1016 T 140, T of 200 25 T 06, AT S —

av,

© st mEEkL, [ (§dt Gy + §Eoc ) MM 0, TR RRAWF G, - B

R,

84 r@@mmﬁwww



S®E-R BE¥ B2

- dd':v W =+ G TR BEAR do B TE B T 2 4 1 36 2% b M TTRBY, B4 o 3k

B ds ERBERE v déds, +wl —rde = Tdsxa T, G s R EE
B, 75 72 (4) B 3 — TS AR

[Jo98as— ] 25— — ] $2as. — [Jwv'0as; 42>

R do BJ R b R A STR B T B R 5 — N T A S R A R
T e 5 T A B T AR IO R AE AR (R 8 R e O RG  BR A S — D T BT R, Hek
LR A 5] B A TE 7 16 G £

ERESEBREHFHXMEIT, RAXBEKYREA LI LENO, FERE
GWNE SR TR EEM O,

96d.)  FEEILRAIAMEAR —EBERE, HF - EREAN O HAWEETES BRI —
Br SWEFTBR PR EERERK W FRA4, MTRIERTH— K P ETMEREP FERE
Bk, T HZER P RSGERMTT © WER O +e/r Xb & BR— I HRTELEWE, T -
RE P SMEXO, R o REPATE P A LM — i R KT R E AR
7 SR TE R K B A T — b R A B BE B S A BT S L 1 3, T B BN R R A

B RANBE L o LR P KN OE— MR, TR, FBREX 2R 5
TE R T s BELTED 600 ARS8 R @ SRR SR AR AT AF S 0, FRATTRE BT LA A b S LR R 7E R
b, ABHCABAE VT E RS B B IR N R S IR A .

FEF FARBUN B, FRATT6 FUN R TR T 8 R89 (RBU5r Rl £ B R F /RIS .

BUALE ,3E FE T ER I A B4y ﬂ]'dw *wdzdydz RNATBEZERAE LK F(V ‘?),Iﬂw dzdydz,

(VW) (2real + Fnaldy | b AL G 5 80 T4 g YT BB M 09 B K

.
X MABSRA o BB, AT 2 o WK T B JE 38 0 B R RS R AT L
L2

B [0 Ddrdyds # BB 2N A B 5 2 80 B SEATHIE,
TR IR @ e TS 28 kg TR A B HE A
= ewmis [[o S¥as st b xF o, Zas

e 1% 21 waozmanr [ 9 —— [ v wzaydz, EEEE do BT

@  ‘Uecber Integrale der welche den gungen ? Crelle,
1858, Translated by Prof. Tait, Phil. Mag. ,1867(D).

@ “On Vortex Motion,” Trans. R. S. Edin. xxv. part. i. p. 241(1867).

@ e/r PERRIES TSI TF.

« Aot I “Eloctrostatics - 85



oD BMEIE @0

SRR R0 5 T ELICAR AT B4 K T (9 W, o’ THEL @, 7EBRTH L 3 (L4 %5 F
£ i o S ds AT AN £ KT e (T T, M TR A o ROBRER, T2 o
TR R L2

R RS — R m s m s [v S2as, w0 R nE . mn ] $2a

= mes dv AR AP R BEL TTEL. R W R w 4 PR L i [[w 924 —
—4meW, .

B A3 BB 7R (4 R

e 42as — [[ov :@ds — anew. = o §Zas — [Jov 1waso. (4by

9743 FRATI T AR B A A% A i — 5 38 3 0 52— 53 A5 0 T B L TS 4 A 4
1 8, 07594 0 R E — 1~ 052 0 T 4 T 0 Y 51 4 2 605 3 A% A0 T 1478 B0 4
s AR — A — A GEE . 3 (6 1 M T b T AT A T ELE W A A
V=0, TR M AN IA Y 10 =0, 3 b W A A2 A AR 35

b M R FF R B B S T TR o BOSM A, — AP REAR P EAI—ANAh
AP 003 RE L H IS o = [ Zasw/ = [ Zas @

SRAB i, BB - A ST BIM P SR PAURE .
BMAES ©=1/r, SRIE X i [ P97 A9 2 B B M ARE . IDMESNRSRASH

1
al
Vie—0RIV P w=0, RATHEH) [[o giras—nwy = [ 1 92450, 10>

Arf W ¥ 4P & ERHE.
54, 40 SRR AT G HLR A B T s A0 2 G PR oAb BB il T A 55 — ol TET 2 (R Y
25 a) =, R F S5 — it T B 38— 8 43 T AR SR HE AT 1/ B M 4% T AT DA 22, AT 3R AT
aL
gzl Hw’ =L dd": an
B AL LA O =, TBEAR LR o A0 v R (4146 S (77 1 1), AT
4 47
G V@ =0
BT L 5 244y R (10D A1 (L1 AR B e, 24 3 K EL AR K 3K T RAVRA

—anw, :H (9% 1 4%y, az

@ Eﬁ%ﬁﬁ*vdv&ﬁﬁﬁﬁi?ﬂﬂ%ﬁmvﬁmw'@dxdydzXﬂl{—ﬂ‘&mﬁi&é"*ﬁ*ﬁ'lm,ﬂﬁtmtﬁ!

LR O £ A K KPR K (KB A
@ R 10) FCLD) oo’ R [ T3 R, T o S 6B 1 0 )

86 - h Treatise on Eloctricity and Magnedism -



B FE-HK BR¥Q@-o

97b.3  MEARULIER T WY W A — A M ¢ 8995 — K LR URAE R T
. U T O SR A TS — 4 B35 LU G , A1 2 T P 3 SRS IR S P =0 (3

T UESX A AR R R A5 P W B DU 1/ FEE 5 BRI
AR A B K AV o—0.

SRR A BB MO AR AETE M PR DA B R AE T 05 R B, ISR 5
AR B B AT — AL ATHCLE P AU s 1B AR AR . Bl
BEAR s RBEHLE s EIG— MBI BT MBEASEWT P A Lot A s &M
Sy, 76 B PSR BB — R BTV Po—0.

X3 — W A S L TR AT A B 1y = [[w 82as, am

MAE RS H Y v R ERIC ds MR REE TTE, IR o ZE P R ERHEAIE

B s I H R O TR A o+ 9% —o, as
ATRATRE AT A #9772 (1) 5 @ == [[wrds® as

Ao Bt P R LT 1 AGHRATLE ds EBRIY H S i) 767 1048 BE

R AR SRR P gRB — A B 4 B R SRl T — R W o (B B, RATEL T LA
o REE B RBUF R R P B XA RS — R LB E SR E, T i R
RSV D=0,

FRATLE LA BREE B, AR BRATT B 2R A8 T — N0 R X e 40 00 SR 3 W, U E R e
TR X e AR BR K

R B

98.1 WH—AHAME s RIFETEH. RPMQEMLTHMEs WIER LW
AL CHRATTAT LASE A TET SRS T 5 TE WD » HF B A - A B ML AT B N IOTE PR ks
Q MM SN R IEWESY , i MRS R P R LR B R A R M, T 53— #45r
SR AT E s RN R AR SE e B PR P B IR A . JE — BB 4T 3 04 450 M PR 0B 3L 9F
F G RARE

AR PLQ UL E Y BB K BRSO AR T s. BB &4 s B4
IR FEGIAOBIL N HABF G R . BT h P A MBI EBATLE s bR R
HMATE Q KFIRMH.

ERA Q EWERHRE T P XM AT s b 0B A AR 1/r +Gp K
rufREP FQ Z AR,

M s b, LARAE s (RIS R L BN E, FHRA G,=*YL, a
-

@ HARME N T LHFROAD HF.

Lot S Eloctrostatics - 87



o® BEER @

S AR o BURBBGAR B 5 £ 00— A TR Q.
B on ACR I P AR 5 B9— AT KRRt KB T4 B T4 BEAR G B 05 T 11
T Q L3RI IHA Gn = [[2as, @

K ds SR A7 SR 4k i — AN T BTG o T A S0 00 i X A T s
B, fBL 40 9 38— B B AT RZE Q b RAT eI R (D BRRLA

¢, 3>

o
——|| Z=as; @
Ta

Ab on R Q BRI ML A SKHEE,ds B — N EHIT, M ru & A M A ZE KB
B 1/ ra X NMERA G iR R h , RATHRB 3
G =-—HH 205 &)
BEAR XA FR R KA p B g TTIE ¢ BUR » B IR, RATM K
G = G >
XRRAER 86 WHELIEWH N L EW —MER.EARRNAEFT I EGT ST
TR R B B TR R .
WMRBATBE—FERAE RN B, FEG PR E— W E RO E AR, R
B A T 9 I AR AN BT BG4 A6 SE A 5 T TR L BR 4 SR R ATHE X A il T BRAE s, 4R
XARBUE Py IR F PR A T iy 1 6 15 D0 f 4E — 08 B » 4% bk 2R J0BR K 2 BT 8L A0 53 A
FEMTE A S — MBI R A . FIF X R Ir i, RATAT LA AR 4T B £ 69 3061, (6 78 45 bR iR
AT RAEEXS P AR — T REQIERE . YMENERNELAET P SWUENEE
B, X — KB R TR — D F R BHEE, RERITE LIEV X ERE F R
RERY .
IERAMBREE LM, T P 2 BUFE il 6 A ESAY . X B, 3 T — Y0 5 86 B9 3k
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® Thomson and Tait’s Natural Philosophy, § 526.
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F .
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RATLFHIBAE s ZHM s, FHEZIAEAFHF IR ERS
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BT Wy = = [[[(5%) + (82)" + (§%) Jawdsae, @n
G, A A BS FREAH R B o
WRMBH
— 1 dw R '\ 4 - 1 dw
wm A vmerE S w-nt E 38
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© Cambridge and Dublin Mathematical Journal , February,1848.
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A3 e T B BLA R B T O, IE AR S AR W B 3T AT R W B R R AR R, FEX
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WA 53— P P 2R B T 4 T S8R 2 R A 5 R T R 4R A (5] e i AR b
M7 UM BOR TR SN E L Eay kK Eh—.

TR T R BT SR A TE SR I 2 b B R ATT RS — A S A R OF A R Y A B4, T
TR LA AR 2 AL B R R Y AR R A ISR ISR p SRR E R 2 A
7k B B W) TE P R B TE P AR B B M 2 FORRR p— 1, T SR P AR B R V- R
HIBT B AR n— 1. A5 TG FR i b 60 B 26 4% P 0 AR A AR A1 B TS IBER AR - kL
B LT R R () L A 2 FAR S T R S

AELR BT 0 A () 450 i 48 T 551 76 A 3k 4 i R 0 S OO V- SRR S 4R LA S, TR RT L
B — R RTRLR O TIX s RAT BN E SN B LA EE. HY,
R A UG AR E R S AR BB R — A BRI T L 38 o A R
CUAHE B AT ARRARAE B 28 BF B, 3 o 45— 008 B I AB X L 08 B 1 ) BLAL e FE A
PR RTP R . HREANT AABERE T RIS AN, EReKEHTG BN
BRI BT RARE IR0 . Ak, BRAT — 4 - 8 SO R, 76 B TR LR 3T e
WSk F2 iy, AL E AT B0 30 B IE A F 0% 55178 A BB DR A B A S R MR R IO

U SR AR B T A A TR R R AT B AT R S AR T X e N ) SRR W
RABEC. HRE A0SR T TR A A A EERTE T, W R X R 0 95 78 B e 3 H R R M
(n—1)(n—2), 4k n R I A B O.

1140 FEPEAE— R P AEMS T URRRI V=V, + H, +H,+-;Xh H, H, %
R xyz MFTFRER KB HIH 1.2 5%,

BESR V B — B WA — DR ENF A H =0, R PR — N FH R,

B H, BREBSEARGFTREIBA G, MAE P A B TR ATTT LIRS & b H, U80CH %5 19
— IR %K.

BUAE S H, =0 R —A n Y [0 4 1 84 07 2, T 5 1 4 10 LR A PR Ak i) 458 4 T OB
AR HETE .

© REMAIETX -LROEM T .
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B B, G5t P AR SR EAERSRAT N EER, W EM—T 2 MR
Bt ) TR0 o 3 A B T LA KL T A 200 B — S BRTET A 28 28, WA T 28 (nodal line) .

R PRI T — R PHR L WL A A, TR n SR sB A P 4
LRI IR o

N RAT NS R RSE AR AL TRRE M EX B B P SRS ARE LR PHRIE
M. ERHEE P RMELTLRTERTVRHLAE AKX,

115.3  MRFE—NFEHEH n T, ENE A OZRMLRETF o/n.

B, SRR M YIRBUE = . 30 d°V/d2 =0. S5, = BRI F— T —%
PIR, M XH d'V/da® =0, ARBHIM R H L, ik W BI78 d°V/dy=0, REF B y BT —
T — R YILk .

XEMEBBEE T H RN, DR H VT, RIEZKOWRIRIE = #, 34

N eV &V &V &V, 1dv, 14V
= reost T y =rsing, B 2 B G =0, G¥+ G =0 Y+ L L

Far gy OME
B TR b — DT R R R
V = Vo4 Aircos(@+a) + Ay cos(20+an) + =+ + Ar"cos(nd +a.) .
HE—NPERL A ETFF, QRE DR RBHTRE ~ 695, WA
V=V, = Artcos(nd + a) +r RERKTE.

XATERRY, GFHEM V=V, 8 n MM, B—ZMAN n/n. X—FHEHZE
(Rankine) 4 t 90,

RAHTER BT, — 5OV R 7 £ 7 25 6] R A7 7E  EUR 45 24 9 1 iy T 5 BE 76 — 36
4y ERIEM TS —#5 ERAME, FERE EHLREE —FEER.

TG ET LAE B R AR FIR S LA RS a0 s A, b R A S O B R
TR AR T 53 — 203t J7 1 35 R T SR %

LEFRATTAA B AN TE B B T 5 ] 9 SR IR IR . 7E — iR 2 AR E — P A
RS W A SRRSO — T BRI R b
—RARE A . RN — B, S — R I % 5 A A B B S5 A T
HAE RN REAHER, HZRRR R VWK, EEET PEOEARELUE,
I 7 P o RN TSR R — s RS X P AR R TE S - A B B — U E AR
TOT L 224 P 42K 4 b, 7 R g A4 44 T S5 5 B 3 A O3B B B T BRAE AL

@  ‘Surmmary of the Properties of certain Stream Lines’, Phil. Mag. , Oct. 1864. £ [ Thomson and Tait’s
Natural Philoscphy, § 780; LA % Rankine and Stokes,in the Proc. R. S. ,1867.,p. 468; IX & W. R. Smith, Proc. R. S.
Edin. 1869~1870,p. 79,

M dV/d Ay 2 WO FEL KR AICRRAES AWEN . X mIET LR . H TSR
it
A st 1o SRR 20y 8 0 W L Yo B FFRRC T = B2 n Y AFER . BEAR Ho BV * Ha =0, RATHMABRA

S e 0, A o~ ArnconCol ) L =0 AL = SRR T Ho =0 098ISR, AL S50
4 DU AR BB SRR A /A2

e g 2
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SR A

1163 B~ I 5 B AR T R AL PRI

S AR R ATEL BT 30 90 A L o L 190 4B A 5 e
£,

BV IR R E BT S A G R SRR e BT
SR A R B 0 — RN BTAEB . F R A X B T 0935 A8 B4 AL M=
SVe) R MARBET A LSBT .

Boabic A LA SIS TR A I 2.y o 4 RATAT 09 A7
LTSNS TP BT e S N

ERAIETH B A R BIHH AT B TES TR o, BT S4B
Wi x=¢+a, y=pt+b, z=¢+c.

BRI A X B T 2 #0351 AT R F T2 A, 45 36— T VAR 0 bc
& & B Y WA T ST 00 85 R b B9 BRECFT €. 09 B, 1O = A Al £
R4 65— SRS B TS = /A 0 24 i 90 0

BEAELH LT R A 1 — DU 0 B M4 2 R B 0 SR
I aM Mo s A Rs A MEB . demtdr, dy=mdr, dg=

i ¢
ndri 3 AM 2 A 3 TR B TIH 003500 & .

LSRR TE 09 RUBHIK - BRSNS TR — 0 T - 9 FE b A
IR 7 2691 R — M/ WA TR B G K BLF SREA LB RO, 53— 7T
SRR L5080 ST RRA U0 T K AT AR R 09

B LA T B4 2 8 00 B B A2/ 070 24 B s
EAGUTIRAES E IR A 04T R S AN SR B 00 (E IR A A X

u EEALER ATV M=o sk ERmm B [| Mas, mwrw.

-

AT L, QSR AEFR T A AEFTRESY b dM/dr RIER. WAL PRA AL HE 4, 7EAR B
dM/dr RO i, T AR A H5E dM/dr (907 18 T SR 3 BRI 1 T 8 OF IR (L B
3B Bl AT B 6 A R0 SR R AR AR Y .

Bt o B A 2 B 29 A RUBE P47 F & ST SE st Yy (R R AR R 0, T RS BE 7, 24
EEEAMMYRTRIFROT .

BAELLRAVB B A R — DG FRATED DU Fh 0 52 24 i — 4 7 4 0 V-85
K AL TR, B 4E AT IE B ) e A AR R B —SE Sy . TR R AL 0T LA IE B BEAR 28
3k i B [ TR F TR 4 25 09 4 IE O A R R I R A B B XA 9

@ TR S TS TR AT, R
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BEBGE R ERT  E S RE R IR T,
BV FRATHAIL BT LA S A ¢ 01 7 2 e % 18 5K — 3045, 45 A«
W W REALE A Pk A VAT T QSRS /N dr. i R R B T
SR A WEEH RO LSBT T,
FEUC IR HAE A I B Y V(b R P A AT R E 9. 7S Bt
B A E WA’ RATT L2 % Cdr,
M

Bt 2 LA 1B B0 5 38 10 S0 B AR (S — C ) drs U T4 A E LS

00 e B — R o C R RIS L

B AT EL GAE BT MY/ dr X4 r 3 2 7 5 T 27 A $7 49 » BAD K 24 o8 T LA 13 3 B
X 4 5 ] B S R B K
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SbRt B AR B IR

173 RATELFER, ST b 501 BT 52 , o LT AR T 5L B W 2
g+%+% =0, B HEAL VI B x A B B K A R R S 1
1 KB KR T FLAE S — A SRR R A — 4 5 ML 0

LR 0 RO O 7 05 SRR S — R L 04 18 40 4 00 SR A RE B T BUMLR
B AR 515 1 T 5 B 2 R 0 RO V7 0 B 5 I 5 — 1 B
BV AR LI AR O S e I TR

B AR TR 3 28 8 20 2 A 30 B 330 24 380 28 7 2 2 40 40 52 4 5
5 S AR B L 2 L 35 S5 DT AR 2 4 4 5 6 S 2 240 T LA B A5 59 R 80

B FRAT LSS 19 6 — 1L R, AL S R A B . B Rt
125 K Ay T A 0 B PR T o B S A0 B T — A 55 R B A 4 T LA
BTSSRI — 11 B R — 7 A 1 U 4 L 06 ) 2 — 7 IS W o 25
R X T S

6T 45 R0 7 2 T UL B O 2R AR PR 0 SR AT TSR B — o (28
S HE T T 0 10 2 0 B, BT T B 0 R — 259 ol 28 T TR B AT T RA1T
BRSO T TR LA . 5 T A0 SRR AT B TSR T AR 485 1 0 0
AL TR T L 598 AT AR 1T 28 0 HTE R 03— 3 B FF AR L 48U R AT I
PR 220 9 b S 3 1B B0 O 4 T I 0L MR 3 7 o A T
TR G 10 . {ELI LR TR AT L 4 M — 7 vk T L AR R VR AT
B0 R TRATTRE FLAERT 4 A AT — PR LR TR . B, R RN T B0, R T
AT R R B2 1R T B 25 0 7 7D 26 6 o 36 T 95 98 T AL IR AR 2 T R O SR, 8
S TLISHE G, 00 AERAT 3 T 5 2 9 o, 77 2 — 5 B A7) T L 0 5 50 0 2% O
o FES B , BT RRR A AR SRR 6 7 B B B 4 b 5 T e —
s L 0 LT, 3 A S 0 T 76 35 2 L T 4 26 B o

TRIA Y B A 4 60 A 000 2, 30—~ 7 9 T R A SR AL 5
B R B B 6T S TEAR () — B LRI A 5 BRI B ) — i T 90

R 45 O TS5 T O T LR R B D A T LR S R 0T
AR T LR T 77 AR 123 e AT B

1183 AR R A EE 1 s, B4 i 2R B0 45 T O BRI 2 AT
5 v 3L AN 20 1S L

T L, B — AT B — 7R ST 24 S AN L T R A R SR
TR R AT — A R R AT A BR T . 1SR 4 B — A 5 B4 P W T
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FA R AR R P BRTE T 37 56 200 BRI 0 S 4 ) 2 T, T L MBI SX P - A B FE DL 4
Ho 1 B RS s, 0 e PR R AT A S T, R R AT W AL B R T BT A
FB Lo A A E . e B AT L, ANk 22 (B A4 40 R R A A R R A 2 B R
ARTE 5 3B A AU AL F P4 ok il 2R 9 U0 o R T R4S BB PR S - R R
—i,
Al — A~ P R AT BB A T BB — A ORI T M A A RE B S50 A s SRR TR T
Skok— 3k, Tl BAL B A Aol . WRHAH 25 AR BT AR Z SRR, XA —
A N T /I 9 LA S8 K B TR B B 5 7 K0 LA B/ B TR B, T L S /N o R K i
EiR K — A EE LA BN EEED,

FE—NEHEEEPARBERAR, EQERTER EREN P AHE. X4
R AP R TR A X FREEAR 0 — Pk L RS AR,

TEX —H B, ST RIY AR A5 B A, i — N UK T AR 4 I 2 il T B AR R
AR B3 L VR R T L R T ) — TR AR R

XAE A LSRR A Y IR SR, SRR R R 4 b1
ZHe.

119.] ZEBIRR 2 FRAOVXE B R R HEEIR 20 5 5 Z o ER— R ERK
W5 —ADRABE . EX B —DEHE, BRI TFH I, R
RE . XDFHEEEFHBRE QRMAR. XTREHEEIE, YRANTHEAT B ARE
G H R BRE .

AT M P AT LUK B, G0 R P A BF P s MR RS R AT, RO R B R
AT ARGR T 5 R FTA mRE AT HE B A AR ] (ELR TR LB R i P A SRR — 2,

BOLXA FBRRAY - - EHMEAR T BLN, B — M BEREEEMTRN 5 0
R SR — AP 3 P Y X P B AR RS T X P AR, AR — P AR

MR- FRORERASIEHERGER, LR B, WREE—EFFHRYE
SR B B, TE— BT — A B ST B 1R B A, SR T RO R B, FRATT AR K E
WEEWE—SWEEE., MEK EOEEENE.

TEIX A T 64 S B, BRATT A 53 b — S VT 5 AT T A — A ) TOU 10 B, 330 e M s R 2
B, I B FLESN A MORFR K — R SR e 2k,

AEX —H PP, SR RFA ey L1 V-4 KRR i T TR ST .

WRBRAIE B L B SRSMEK AL RITR S RS SRR/, HEBIE P&
LR REERESIHE M K EEBARAME, ARG E X AREEN.

SR AR B SR — A T b At 4 T B RO KB, IR, AR R AT R
— At M AT IR BT R R A T A X T b A 48O A UK B, MR — RN A
AR

© 3 — 4R T U 45 19 R 595 53 1 05 40 10 22 ) B R R e
@ XEEBHAE BB 119 W2R, i
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120, KRR 3 FOREBAH 10 AT I — A ST 5HR K % % @ M mR, h
S5 7 TR AL AR £E 7 1) R B R B 43 S O,

G Y B EAH — WO E . R A RRRRN — N R I A
L6 A RMBER, X—%HE T E AR ESE A -5, FFEMMHEA — M.
WA N EISEE A B G RRSY F5 SMER MR R A MRS DT,

WRBRATE A FHEE - EER ™ FERE, I A FEBREL S —h
R RAE D — AR — AT PR R, WX P A5 R 2 (] i I8 -5 it £ 0 T A
RIS . AR T E — SRR A BT, B 60 3R m B AR 808 TP, FRRIIZE
33 )Lk A4 2 P 4 0 T b1 R - T 3 A P AT A #2 T B B ST AR B R, Rt bR —
FRETE P RMSEA — b SER L HE B K B ) B T 2 S A R R S A T T S

121.3 ERR 4 RARH=TR AB.CFF5IRI G H T MARR; KL AWAH 15
AR IERST, B WA 12 MR AR, T CHA 20 MR ERA. B8RRI
—%&HK L, #8 AB=9, BC=16, AC=25,

FEX — B, AT Ay i TE R TR, SR LR A R C, 2R 15 F 20,
XA F — A B, EMAEAE D A& D' RAFIE, (48 B ARy I 2.0, T 8 69
AR 12, XANER—FFERNOTF  HAHEHEXRL EHE— R EHT.

MRBAVBBLL A g ORI 3 N RAAIAIER M S, 323 C 4 20 ML
B TE F B B2 00, T3 — 26 451 £ 1 O K B AR LR R, ISR R AITBE R 3R A ERET A IR MY
i%. fE/NE DD T EAR— ¥R FE C BRI T H . BREYPTA KR E K H
IE®, Ti/NE DD’ # 4 5 U H R — SR Tl i Y 2% .

BRATH AT LA AR B R R R 5 — BRI B, BR LA C 0, A 8 NI IES
FEBUMAE A NBY 15 DAL ERKBW .

XA AL AT AR LR R — AR B R B 2 T el AR DDA BT BR A
LIRS A B FEHE A 23 ARV IE .

BRATHE E B XA B L 8B AR I AR — N EE. B 168 W .

1223 B B AR AE S iR R 5 56 T 00 4R R i R A B 0 7 A A Y UL 3R 1 1R R
PABFSE .

g7 3 AN AR 2 Py T A 2 T A M T — R Y O T 5 B X AR R AT B i
F) 32 Bl AR B AN B XA AR P B 1932 S A BT R A . 24 7 B 5 1R w5 A 4 Ak B 3 i g B
Sk o {5058 ) 45 F 7 (stress) , 3 B AT LABEREAR BN — D A B 55 — S A i sl Rt A4 328 .
MRAE B AR R B R b RS — A R B, RATE R X Sk Eay
38 il 45 F U Al 323 A7 7 TR P O R K 4R T R A7 T L R ) e A T
i) 1A 2 32 3 i) 3l B R et BE G

T A R A 2 (6] AL B A PR R — 3R ) 4 5 T X 3% o — A 4 R g A RO R

© EUHHEEAREGHWIRE, AT M. P L4040 0 8O T K957 5 1) 58 BE L OF R IRAE O i R U 200
S ush MBS 1.5, &%
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F1. FEFRAE— AT/ A R R L 0 ) IE BT B TR R 26, T 2R 031 R T 9 7 8 AT B
“SRHE”.

R — A BRI IR IR R W AR A Z B R R TR B R E R
A P — SR 2R 3 AN A~ {3 7 o A LA P B, R A SR 19 U7 ) 7E MR R A T R TE R I 48
— BB AR IR AR A . XA RARW W BN —RAR” AR BIE R E
K — SRR .

BAE AR RS, AR RO REAAER DR A E B
SRR B E R B A . XS ) 2R A SRR IR TE A M, B 2 R TE MR M 4K b SRR
2 1178 B3 ] f 3 BE A R AEAR b BUR IR FE M b, BUR SR TE — S R 4K b, T A W& ETE
s IR E M RAFAE— i, AR R IR — RS LR BT A
i 55 o A 4 WA 42 B, BT LA B O E R Ay . B, ZE SR RS O R A IR
B 0 J 2 45 22 1) 3 AT AE A T S o T A I A 50, A % Y M A 4 S R R T AR
KBV T ELE (BLP AT USR5 — b B, IR RS et BT H R e £ 4
A EEFEAR B WA b F B — 26 T LUA AR K FEAR 3t i R L S8R BT LA O 3 o ik — 2 1 BF
TR MBATE FIE TR

123, XEEERE TR RERA .

B A R — A S LB — AT e BN R AR B ZEBER N - 40, HOR
V=e/r; B, MRBRMS r=c/v, RIVRKERE 7, BHH V @A RE ¥R, WR
RATMAES VB 1.2.3 HFH0(H, 3+ i 33 B A9 2RE , RITR L8 B — RF S HWE, 23
B S J I 45 E AR BOR B B A . 3 S BR7EE A JL ARG 89— P T b 9 IR T R —
Lo, RATAT ARSI FORFHR SN E, E8 5 WA¥, AR
HBRAHR T XL .

NSREA 55— A~ F7 0, RATTBE AT LA B2 A8 ] () 7y S Y JR T 09 AR L S T, T AR
AT B b D S0 IEF S R A5 S BT TR, RN AISE . RV, B
O S RM ST V. RE S ORI MRS LS R EHR V, +V, =V,
P BE AR AR R TP R P i 45 S A 9 45— 38 ERABERIE V) 5GHE Ve, RATTE
BRAE VoA, Bk, AN SEIRAVE A B DR TRV OE AR ] #9838 R0 X Bl TERRRE
B 3 2028 41 b B S 0 T A A, T 400 57 0 R 4 45 44 T R 97 I 4 R 4 9, BT B TET R
AT LA A 7 B AR O I TR A . A ST SR S A P ARBIT 5 R Y 4 AT, ZE
5 SREA R SR EAR T Hik.

33 77 32 T AR Ok T AE o] 5 34 TR B, AR BB A AL T F oS RIMNEL
B LT T 5

A — A O SR A F R L RS e — S AR SRR AT B R X
24 S E AT o] 4% B 7R 7 660 07 1) LA 7R 1 00 3 BE R AT R TR A S T X S 2R, 8 AT
TEAF A S T B AR — S0P SY, W76 A5 B 4> b5 A s R B T AR AT R B BB XA
A B o 35 AR B RS R AT 6 P T PR — A4 (R D g AR TR , A 73 1) 3 4 S T P 8
F et 10 8 — KRR NERE — B IY AR . B, AT T g 5 B T L 3 AR LR AR 6 A i)
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R
NEREHE
®s

LR AR S 2 — 1 SR T, T o 0 2 — B TR b B 0 TR B R E 1) — AR ) F R A B
Sr ERYTEARSY B 2re(1—cos®) .

G SR TR AT — £ RS A TR LA R B A Y T A 3SR 1 S R P T A 8 it
A1 2% THT L 15 ot % 2 A (48 0 A B U 26 T A B — 2 U Sk 3 R RS g — 1 it T 1) L
i e(1—cos) =@, T 0—cos™ (1-2 2.

IMRRAIVRAELS O HE—RIIMA 1,2,3, - ROTVRAG BB — R 5] 0 8 AR « B
— AN, WX R S R AR AE NI B BT e,

BRARMNBRA T —FEDRE T, SBET DR GANCRHDRKEA
SRR 5 T Axk P 3 1 oA AR ) SR A A — e TR v e U 3 2 ol TR 9 £ 3K R B
BE. B S ZHWBRRREAN MR A TG — AR IR, AT A A 45
10 A—10.

SR P R LA SO, RITMAT A4 X 5 — KX TF & M & HaH
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LR AR ARG AT KR D+ D, FLA A (R ) R £ 20 5 T H AR, FRATTAR AT LA
A A A0 BT R I T2 T EL  F R FRE A A0, SR AT BT LA B X ] — i 2R Xt AR 3
AR PE N RESRNK . B 5 L4 MK, MR F o 8 AR AP R BT 5R
AR,

A P30 7 95 T L T 2 3 TR A 4R DA W RT A W K T 4 B 4R 2 B AL IE R
LA B A 418 265 34 THT (34 () BE 01 A 45 77 22 6 18] BE 22 B 2 75 46 F° Bl 2R ) 7 399 B 5 £ — 2 A0 BT
P HE AT 2 L e K IO A B B R B

TEAT X F A BR R/ 6 R B BB op AL T HR Ol @ B REA — Al iR R O
35 89d ) MWL LR , M HL KT BULR T & MR FAN 1 —20/e, WIR /N TF e B9iE. HWBATF
DEHNREAROR . DR e T, HRRMRA R .

F— AN VAT FHILR 691950 7 18 X L B g R0 — 647 TR 4R A0 2% , B B 28 0 BE 7
R MHARRIKE IR .

24 FRATUF B350 o H B O, TR ATTHE £ 1 T 4 AT ] o A 26 4 TR ) AR A RS

© #04 Prof. W. R. Smith #§—##£3C, ‘On the Flow of Electrictity in Conducting Surfaces’ , Proc. R. S. Edin. ,
1869—1870. p. 79.
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BT AT

WA

124.3  ERRATEHEF TR KN P47 P06 F 0 RE, ENHEER o 2516
FHFH AMEB,

RBIREX—FHI P BV RBF1H A WBER = MR, T A7E AB ZEE—
ST A9 — U0 R R R A R B, R A e TR A 0 B T A S R AR 1R IR 3k WY
FB 43R T T R AR TC PR M S B

o AT L BRI AR S Y — 0, FURAM R V= G+ Cm TBEAN 24 2 =0 B V=
ATIY z=c B V=B, ji# V=A+B-A =,

AT P A — SRR B A TR B TP I et R— 28,

TEREEFHYE S, R=0, FEit, 58—V L b 545 kA7 — 4 5 HE o, Bat

img = R=A"B,
3

TEH N B 15— AR L TR HE o KA o ST S5, AT 4o’ — —R=B—A

<
HUGERMIH WA D RE LW S @9 — DS, & B8 B 2T # 7 R8T
T £ 32 HY R o

YA R = So, Tt 38 79 15 AR 46— ML B 6O ) LR T2
AEFITERA S EIFIE 05— P 69 8 I RS F = 3 RSo— L Res = S B AY,

AL S R TR S P T 0 %5 25 CA — B) A48 W0 2 9] ) B ¢ 0 o
. GRS LRI o) #% k0T 5|5 e e,

L — P R P B IR S BRI R B b
I EIB R B S UIH S B S E # s 4RAG BA  RLREA W = el A

_1S(A—B)!
e B) = 2in

R 2n
- =a5c:4‘e.‘c:m

S
B FOR S B A R L BB Y ¥R R R OGP 84 ).
HoARRXAER ERMELRFR TR,
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BEAFORRAE S R RLIEAE S S/ 2 0 0 B Sc R AR T HER T H 45 T o0
GARBUR I RER AL oo IEAH Srp=R".

PP E 51 pS, REBAEY AFE N TEG R HREST p 10K
0y (R B SRHD .

5500 R R R T R

BEAFURA R ST PR TATF B O 038 55— 42 1048 54 e 1
A o I BB .

BT B ERATR AR RAVE e = 1= (A—B)=q(A—B).

AU RBHFT | WL TSR AT X R BRI S T XX
A T 7 B R

I TR A28 182 61 6 4 P P TR MRl K 9367 509
0 B ol 45 9 2 1A 0 S T R 4 A R 2 R BB B KA R B

Q= RA-B) . BEERAR W= RS A—B) —E e, RuREIM AR F—ps— K5 x

ime
(A=B) _2x_,
& RsT -
R T UL, B FL 40 SE 2 % Y P S R T 22 18 (9 7 IE LU TF i A BB HU R AR K, {EL R
HEEBRBOE I ROZEB AR LT K.

AR D ER

125.3 B4R a b b BKO W WA FLLBRE 5> S BARIFFES A F1% B, WIRE

BBV RBIRG IR - REK. S — O R Y+ 29V o,

BB V=C,HCor T r—a B VoA L2 r=b 0 Ve B 10 % 4 1E
— - e Aa— — . — -
SHmZ gy =t AZB gV ATB
W5 0 o0 Sy 9520 TRFI— B K b #0550 IR A KIS T T L 80

A—B 1 B—A
=5 dnbia =5 "

PO
HE AT 00— e
R e cex SIS HE T 10 ST BRAT o0 — e —

T s T o A 4
RS FE 00 51 BRI B T ELIEN AR € 30 24 o 0 5 BT S48 5, 30 51
A F RO AL o= B, TG T8, A9 BR 09 B ATRR o — ;22 (A — B, 4H 6 L ROt
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