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REMTESGRENAFZHEREN—FEANIR. FEVEELSHERE, &
F-LYHEEAGRENE, EMATIMNNEEFENYEEBNRRE, FrUERAXEY
HERAMMREN tLEABXEI T SRR RESTEHERERBNBE. TR,
ESEEURREREN SH. ROFERNE, HBUHLTRERZNRE T, HRRITR
MEBEREXBRANM . BUMRNOER, XERFEFHNENBENG, TIRS HBRY
WERSE—FENER. ARRBEEESNSER (FER) . TRSENHE, REHN
BE. . XE. FEEERAREORS. WEEL URENESMHALIRRTHRE
A&

1.1.1 EMEH

Wt R—HUERE, 4AAKE, MRMNTE-XKAANE—IHE, 4 BU-IFEER
RE AW SZXN, MRERB AQ) TRRA

A=A, (0e,+ A (0)e, + 4,0)e, (1-1)
SRR AGH) TE S ¢ L1 S

A4
%—hmAA" + lim — e+11m%e

dr a0 Ag & a0 Af 7 a0 Af

_d4, A, Y,

—re +—2e +—2e (1-2)
dt d 7 dt *
EHERE - NMRERE S B HEE U A=ARER RN S BT E .
KRR SEEHEN:

(1) ic=o (c HERR):;

d4  dB
(2) —(A:tB)—E:!:—

dt
_p a4 .
(3) a;(kA) =k = (k NEXD ;

d du d4

) Luay= 44052,

( )dt( ) = +u 5

(5) ii-(A-A) = —d—A;-A + A.% H
dr ds dt

& Lias = as 2584,
dt d¢ dt

(MNEAERHNSH: ®A=Aw), u=u@), N:
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44 _dd du
dt  du dt
A(Y) TE t BT
dA:dA"ex+dA}'ey+dAzez (1'3)
AQ) O ERBIEN [ A de -
RERBHR D BE AR

(1) [kA()]de =k [ A(r)de (k AHHD 5

(2) [[A(t) £ B(t))dt = [ A(r)de + [ B(r)de ;

(3) J.u(t)adt = aIu(t)dt (a HERE);

@) [a-A@)dr=a- [ A@)dt (a HERR);

(5) [ax A()dt =ax [ A()dr (a AHRED) .

(6) ¥R iE: W Aw) BEERRB Bw), u=9@) TSF, W Ble@)] N Alu@)]u' () KR
BR#, Bl

[ Alp@1¢'(t)dt = Blp()] +¢

(7) 5> EBIR S3i
[A()x B'@0)dt = A@)x B() - [ A'())x B(r)dt

1.1.2 HpYEARFIR

MREE—-THENE— K, BUANELNMERN— T E, NIRRT 2 E B
ETIZMEEN—1F.
EHESS, R BUHRSRERE SFTERF AR ZEESNSER. HE
B EEE H RN
u(x,y,z)=c (%0 (1-4)
AR EE— AL, ER5ZEANSRE AHUIMHEL, WAIZREGHIREL. B51%
RAEHHRE A=A e + A e +4,¢e LR, WEH
& _d&y_d

= 1-5
4 A 4 151

1.1.3 HEHHHEIFBMEE

DG 8
ou =1imu(M)—u(Mo)
Oy, #° P
[EHE] HEEu=u(x,y,2) TR M(x),,2,) RATH, cosa« cosB cosy A1 7K
FHRRE, W ufE M, 481 AR RSELFE, B
@=%cosa+%cosﬂ+%cosy (1-7)
o ox oy 0z

BRE—NRE, HFRANuM) BRUEREKR, BEEEARARUR, ZREVRRB u(M)

(1-6)
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T ERLRIBE. B8
gradu=G
EEALRRFHIRIER
gradu:ﬁe,ﬁ@e +éu—ez (1-8)
ox oy’ oz
BEZHBERE T FiaEEN:
(1) Ve=0 (c HEHD
(2) V(cu)=cVu (c AHHD;
B)Vutv)=VuztVy;
4) Vuv)=vVu+uVv;

(5) V(%)=vl—2(vVu—qu);
(6) VIf)]=f'w)Vu «
1.1.4 XEBHHEERBE

B AM) A—REH, BEPHRETE S IE () 0 mR o
o=([4,ds5=[[4-ds (1-9)
S N

WHRES AR S EN (n a5 S HIEM) AW (n 517 S B 5N) Fid i S fEg. £85
IR RT,

®=([A4-d5 = [ 4, dydz + 4,dvdz + 4, dxdy (1-10)
hy s
KB A(x,y,2) A M EKEBUEIC AN dIVA :

cjﬁA-dS
. . A®
divd= lim —= lim

AVSM AV AVsM AV

(] EEALKERT, REF
A=A4,(x,y,2)e, + A,(x,y,2)e, + 4,(x,y,2)e,
FEE—R M(x,y,2) LHIBUEAN
divA4 =%+%+%
ox oy oz

(1-11)

(1-12)

1.1.5 XEBZNABEIEE

WHREG AM) , Wik RE—HEA L 1 LR s
r=SBIA-dt (1-13)

RORILR BIF AR BrBUT IR R 1 3R R
AEIEEEERUIRRTHTEAR:

_ jim AL _(24 %4 (%_%) o4, o4, ]
#"_AL%AS-(@ achosa+ o cos B+ & 5 cos y (1-14)

EREH AT —R ML, RITFAAZER A NABEERERKK T, REEETHSR



*4. Ml 5 R ) 5E TR R

RABEFEEHRE, WARE AEM RLHHEE, i8fErotd.

rot A= (&4 aAyJe +(%—%je +(8_A__%) (1-15)
o oz &z o)’ (ax oy
E17
e. e g
8 o o
rOtA-—gx' 5 g (1'16)
A A 4
AR
04, 04, 8A, 0A, 04, oA,
gS(A,dx+Ady+Adz) ﬂﬂ Jddz (62 ax)dxdz (8x ay]dxd]
(NEES Vi
$a-di=([ vxa-ds (1-17)

1.1.6 IE3ZHHZRALFRER

SE B e (A ) B B I A P IEZZ B4R AR AT RORRIE, I T (48 1) R 3 0 R A 52 A
I8 R AT IESZ £ A AR 2R 2 A AR AR RANERALAR R
EREARES, ERRAPHRALERp. o zRER, EMNSEHASEHIXERRN
p=yx'+y’

@ =arctanZ (1-18)
x

zZ=2
R RT, ERRPH=EANEITAr . 6. 0, ENSEMALRHXEREN

;
r=yx’+y* +2°

2 2

{ @ =arctan Xty (1-19)
z

¢ arctan Z

R RF R ENRESEA Jéh?; G B‘Jé‘iﬁé&ﬁ%%%}
e,=e,cosp+te,sing
e,=-e sinp+e, cosp

(1-20a)

e =e cosp—e, sin
{" T 1 (1-20b)

e, =e,sinp+e,cosp
RARRTHENRESERLFRFRAMREBRERERN
e, =e sinfdcosp+e, sinfsing+e, cosd
e, =e, cosfcosp+e cosfsing—e, sind (1-21a)

e,=—essinp+e, cosp
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e =e sinfcosp+e,cosfcosp—e,sing
e, =e, sinfsing +e, cosfsing +e,cosd (1-21b)
e, =e cosf—e,sind
B AR R P R B TN
0 10 0
V=ep$+e¢;$+ezg (1-22)
IR AL AL bR 2R AP BRSO BR BT
Ou 1 Ou Ou
Vu=ep5;+e¢—/;a—¢ za‘ (1-23)
R R P R B RN
0 10 0
V-A=[ep§+e¢;a—¢+ezEJ-(epAp+e‘,A¢,+e,Az) (1-24)
BIAEA R R BIH R A
VxA=(ep%+e¢%%+ez§)x(e‘,Ap+e¢A¢+ezA7)
e, pe, e,
_1j6 & 32 (1-25)
plop op oz
A, pA, A4,
BRAIR R IR FEEE T RIEAAXN
0 10 1 0
V=e — 1-26
“or 756" “rsing op M
FTEL, ERAAHR R P HIBR BN
ou 1 Ou 1 ou
Vu=e — 1-27
u=e, +e‘9r80+e"’rsin06¢ (1-27)
BRAART 28 B AR A e P 0 5
0 10 1 0
V-A=(e,5;+e9rae+e¢rsinoazj-(e,/i, +e,4,+e,4,)
2 . a
=t singdCA)  HEinbhy) o4y (1-28)
r‘siné or 06 op
0 10 1 0
VxA=|e —+e,—— — A
X (e, +e’r69+e" rsinaaz]X(e’A’ +eydyt+e,4)
re, rsinbe,
— A (1-29)

er
0

" Fsindlor 90 o
A rd, rsinf4,
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1.2 JRG| BT

Fl1-1 HETHFH
(1) %[ax(bxc)]:

ol a2
dr de dr

& (1 E[ax(bxc)]=—x(b><c)+ax%(bxc)

=d—><(b><c)+ax|:51£xc+bxE
dr de dr

=d—ax(bxc)+ax@xc+axbxg£
dt de de

d da d’*a _da (da d2 d(da d’a
(2) 5 2 2 + a-—| —X __2.
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