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9'\ D N\ = Ir'h-

EX  EMS dx, dy, dz 2ESIANHREE,

= A Ry, BREANZE

dx Adx =0,
dy Ady =0,
dzAdz=0,

dx A dy = —dy A dx,
dy Adz=—-dz A dy,
dz A dx = —dx A dy.
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IREE

ENX TEMS dx, dy, dz Zz[E5|IANEEE, BFF
5 A Fon, BEHRNZ

dx A dx =0, dx A dy = —dy A dx,

dy Ady =0, dy Adz=-dz A dy,

dz A dz=0, dz A dx = —dx A dy.

FiE WTF=MEAENR, REATREGEE. tkan
dx A dy Adx =dx A (dy A dx)
=—dxA(dxAdy)=—-(dxAdx)Ady=0
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Wi

EX %P, Q. REZ=THRY, EXHAHEAWT
R | MK

0X | P

1X|Pdx+Qdy+Rdz

2% |Pdy Adz+QdzAdx+Rdx Ady
3R |Pdx Ady Adz

WaRA A oalERA 0 X 1R, 2% 3 XK.




Wi

EX %P, Q. REZ=THRY, EXHAHEAWT
R | MK

0X | P

1X|Pdx+Qdy+Rdz

2% |Pdy Adz+QdzAdx+Rdx Ady
3R |Pdx Ady Adz

WaRA A oalERA 0 X 1R, 2% 3 XK.
A WA RIMENREER, MERATEE.
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Wi

Bl HERSEXWIIMME oA, H
w=fdx+gdy+hdz
6 =Pdx+Qdy+Rdz

O Of=i0



Wi

Bl HEMIEXIMNME w A0, He
w=fdx+gdy+hdz
6 =Pdx+Qdy+Rdz

fRE RAwAORHBEIm, HP 3WMAE, HA
WAB= (gR—-—hQ)dy A dz
+ (hP - fR)dz A dx
+ (fQ —gP)dx A dy




Wi

B2 HEHPEXWIMEwAOG, He
w=fdx+gdy+hdz
O=Pdy Adz+QdzAdx+Rdx Ady

ooo



Wi

B2 HEHPEXWIMEwAOG, He
w=fdx+gdy+hdz
O=Pdy Adz+QdzAdx+Rdx Ady

RE BFoA0REEIW, Hb 6 IAE, 8B
WAOB=(P+g0Q+hR)dx Ady A dz.
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IMETIEE

EX 0K f WIMNET A 1R (BlEi)

1 RN w=Pdx BIIMET A 2 RER

dw = dP A dx
2 XA w=Pdy A dz BI5MET R 3 RFER
dw=dP Ady Adz




IMETIEE

EX 0K f WIMNET A 1R (BlEi)

1 RN w=Pdx BIIMET A 2 RER
dw = dP A dx
2 XA w=Pdy A dz BI5MET R 3 RFER
dw=dP Ady Adz

SFIE MU EEME d(wi + W) = dw; + dws.
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Bl HE 1 XN EXIMES dw, HA
w=Pdx+Qdy+Rdz.




Bl HE 1AM dw, HA
w=Pdx+Qdy+Rdz.

% dw=dPAdx+dOQ Ady+dR Adz
—( dx + 2 dy+"sz)/\dx
("Q dx +52dy + 52 dz) A dy
( dx + 28 dy+aRdz)Adz
=(§—§)dyAdz+(%——)dzx\dx
+(§—%)dXAdy

1 3 DHD




131 2

& 2 XS XM dw, HA
w=Pdy Adz+QdzAdx+Rdx A dy




52 HE 2 XS EARIMNES dw, HAF
w=Pdy Adz4+Qdz Adx+Rdx Ady

2
m;loo=dP/\dy/\dz+dQAdZ/\d><+dR/\d)(/\dy
—( dx+ dy+anz)/\dy/\dz
("de+"ody+aodz)/\d2/\dx
( dx + 3 dy+"Rdz)AdX/\dy

=(§+%+5)dxxxdy/\dz
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HriE e S e I8

EIE (HhriEniiEiE) FMRABZTHAENETF, ATRUF
FREEHARMEHLARE—RR (0Q & Q RIHAF)

f w=J dw
2Q Q

Ky, Bz LRSI —kmEXR AR FE LA
IR AP R R —Z] £,
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EIE (HhriEniiEiE) FMRABZTHAENETF, ATRUF
FREEHARMEHLARE—RR (0Q & Q RIHAF)

f w=J dw
2Q Q

Ky, Bz LRSI —kmEXR AR FE LA
IR AP R R —Z] £,

EiE BFRFIMEDBMR 0(0Q) =3, d(dw) =0.

12 HE‘



WMoV TT

mEMIGT RS, RoBRTcETFIEEER. b
HEHERLFREMALITRNET: BX x = pcoso,
y=psin6, PrLA

90X 90X oy oy
dxAdy=|—dp+—dO | A| —dp+—db
op 00 op 00

=[cosO:-(pcosB)—(—psinB)-sinB]dp A d6
= pdp A d6.

12 DE_
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