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CHAPTER 1

1.1 "ERERRTIER

B B R AR R MK R 5 AR M TR NGB . FE R R R A =R H L AE ST AR R R
R IEE R IR R R B MY B E L EREAR BN R RN, EREER HE
B 7 1) S BB A R v R T R R OBR B VBBE D MR A S VR S LUK
TE =P H A AR 2R CEUAR AR DR 2R AL AL bR R FIER AR BR 2800 FR B9 1158 MLE 5 M0 . B 22 1)
7R R B I E— P PR TR A M L

1.1.1 RERHE

1. REM SR

AR AFB W EFRA « BEY — it Bl A« B=ABcos(.

Mg G E X ETHBRE” - 1TREBES —KE WY, daHRIEM X
HUFE S HEA TR E /D, IR MR IER (D, M ESFE; mRER
AT D) HE SRR A X (R R

2. RENXHR

AR A MBI XFAXBE—/1KE, ) AXB=e,ABsind,

FE: R ENARABAIBAELERMA EE, ARKXEOXIRTRARIERL T
AR ELS>ZF(EXSB)IRS>H S, WRAXFTELNEIRARKMA; WRAK
AT, AR,

AR
AXB=—BXA (L=1)
AX(B+C =AXB+AXC (1-2)
A+ (BXC) =B-(CXA) =C-(AXB) (1-3)
AX(BXC)=B-(A-C) —C+(A-B) (1-4)

1.1.2 =MEHENLIRA

AP A IEAC AR R O B A AR AR R LB AE AR PR R AER AL AR R . AT AR AR AR ) B
H(x,y.2) (psg D F(r,0,4) .,
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FE: ARAEALIFA T e, e, FRAMRAPHARELRZHARAEAFTRAT . BALSF
R E ) A AR T A, Bk, 2 A AR R R F R AR R T Ak F69AR 5 5 Il F AR 4 1L 3
HALFRATHRA . FRALFAZINAERLIAETELE L,

HAAAR R B AR AR R AR PR R Z A 3 R N

I = pcOs¢, y = psing, =z ==z (1-5)
x = rsinfcos¢, y = rsinfsing, =z = rcosf (1-6)
. CSHERARERHRST

TE%LW?*éﬁmEWJDWﬂEﬁ%%%%
dr = e.dx +e,dy + e.dz (1-7)
dS, = e, (dydz), dS, = e,(dzdx), dS. = e.(dxdy) (1-8)
dV = dxdydz : (1-9)

1E B AE AL AR & b, 2ot TR JT R AR TT 4 T RO R
dr = e, dp+ e,pdg + e.dz (1-10)
dS, = e, pdgdz, dS, = e,dpdz, dS. = e.pdpd¢ (1-11)
dV = pdpdgdz (1-12)

FEFRAL AR & P 0 T FROT R FRIT 43 S RO Ry

dr = e, dr + e;rdf + e rsinfddg (1-13)
dS, = e,r’sindddd¢, dS, = e;sinfddrdg, dS, = e,rdrdd (1-1D
dV = #*sinfdrdfd¢ (1-15)

2, RERTE=ZMERLREFPHEBRRT
KETEBRA AR RS AR R AR N
sing cos¢ 0

A.z‘ AP AP
k,v k# ’ k,ﬁ -
) 0 0 1] LA, .

RETEBRARIR RS AL R PRERCRE N

A, sinfcos¢ cosfcosg — sing

cos¢ —sing O

—sing cosg O
0 0 1]

.

{ cos¢  sing O

A:r
[:y} (1-16)

sinfsing  cosfsing cos¢

cosf — sinf

A, sinfcosg  sinfsing  cosd | [A.
ko = |cosfcos¢ cosfsing — smﬁ] A, C1-17)
" — sing cosé
SHERALFRRAPHREEZERT
ﬁEﬁ%%%$
A-B=AB,+AB,+A.B. (1-18)
e. e, e.
AXB= A, A, A, (1-19)
B, B, B

15 R AE AL s &
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A-B=AB,+AB,+A.B, (1-20)
€F €¢ €3z

AXB=|A, A, A. (1-21)
B, B, B.

TERR AR BR R

A-B=AB,+AB,+A,B, (1-22)
e, e e,

AXB=|A A, A, (1-23)
B, B, B,

1.1.3 rE2NBE

1. FESH
b Y w (P50 SR — D n i RN R i R — Ty 1 i A2 R
% = %c05a+%cosﬁ+ %cosy (1-24)

Hrp, cosa.cosp #l cosy &7 MR % .

2. BEMNEE

PR G TER ST LA AT 0 8. B R — R R, B PR 4 @ SR K
73 1) S 0 H T 1) R A R B B R T ) O T ) o R R R T I AR O e BE R RE ), 5
FEMEE., T 4EREGBREE T M 5kn 3G EEHALERT AN TR B EE R
J5 1] 55 B R B AE Oy ¥ 18 BB 897 1747

B S 7 RO R 7 ) R F TR R AR BEAE R T I B B5E

. BMERWMERERGEEHE

B 2 m A Va—e, S HEop o R W 2 VR 26 B 5 (A B 00 XU AR L FO 7

" dn

6] W LA BT “ ¥k 107 7 ELA AR AR R L [RIAE AL bR R R AR AR &R v, I 2 R MU 1 40 i SRR A
L g, i

Vu = e, «91+e"' ay—l—ez 72 (1-25)
LG u, du i

Vu = e, 20 e?sloa(}S e o (1-26)
G, 1 ou :

Vu =ce, ar—!—eﬁ = 30 e, 7eind g (1-27)

B ARV AFTTEMAEARG Y DB ZE M AAFFT ST RS, R

dJ

. d
M gR L), BV =e, —+te, —
da Y dy

ERLE R R R SRV

J
8 7

Ve (Vi) = Viu

(1-28)

TE LA AR AR L AR AR AR R ANERAR AR &R P AR B Y o MR P 5 0 5l

du

Viu = Ve (—e,

dx

J a 2
S, e, )= 2
dy dz

dx?

(1-29)
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- d 9% at ,

Viu=— 2 (pE L T T (1-30)
p ap (p ‘() 4795 (72

SR U W VIS U IO P S ,

Y rt (r(r 3r)+ 7 sinf 96(\%”16 (79)+r2 sin@ (7752 T

U3 TR A TH R B S|
V’F = V(V+ F) — VX VXF
Al LUIE B, 76 B A AR AR R b, Ok 1 3 i R W A e BT AR R
V:F = e, V'F, +e, V'F, +e. V*F, (1-32)

1.1.4 XsyhBReEs5aE
|. XEGHES
o5 B 5 S8 B A T IR A K B — A SO A S 2 LA T B S, W
Bobil e A R, KR F i S 103 it
‘I’=JSF-dSZJgF-e,,dS:J“FdSCOSH (1-33)
R T 26 B4 00 O L BB g A2 R R 7 PR T 2 A il
ﬁ&%ﬁmmﬁ%%%gémuﬁj-w>owﬁwme@@swmmmﬁémnw:

§§F - dS << O BF oA M S WA (R R ; 4 \P:SQSF o dS = 0 B, W A A i
PN TG I T

2. XEGHEE

Kty F S 2 bR &, 2 8 B a4k 2007 (R AR A T Gl B R %5 8D

F « dS
. o . g -
div F = Al\l/r?() NG (1-34)
TEE AL br R AL AR AR R ABR AR bR R T O A TR 2 0 0 ol
__aF,  dF, , dF, .
T = 2SS (1-35)
19 1 9F, | OF. .
Ve F , Hp(pF”)+ o g i 72 (1-36)
_ 193, ., 1 8., 1 JF )
Ve F = = ar(r F) +—rsin€ ae(smﬁFo) +rsin0 4935 (1-37)

HICRE il 3R A 2 O i 7 v 4% s i 3 B 0 R DR () A 5 AR 2 17 Bk g Y A 0 Tk 2k
J7 el AR AL AR A O i 37 A T A 4 B D v R Ak Ak O L BRSSO (TR
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3. BREERE

B E PRI k8 F UV R R, 6 TR F 7 BRE % AR FR A ]
IS ARy, B

3€F~dS=J Vs FdV (1-38)
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1. XEFHNRE
O ik 3 [ A ok A L v R OR B — O B R R AT TR S
W R AR KRB — a0, B

F=ﬂgF-dl (1-39)
2

R R R B R R BENE . BV K B SE M 2 r9 S A AT RE S IR TR R AE
Ha LT e e EE.

2. REBWKEE
¥ xE F eSS AN M3 % s KEE X HIRE . EZ2— K&,
3§F . dl
curlF = e, ngr}) [AS :|m“ (1-40)

EE, R MR — MR S RA IS AR T R BEEE R T
16] g B 45 3R 2k ThD % R A KB 6% PR 45 o B FBL T 0 B9 32 4R 7 1) . A — T 1) 9 B ik T EE
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DIZT5 o) AR 3 . 35 78 R B 37 1 A 09 4 00 DX 3 v JHC G BE Ak 4k SR 2, W AR %39 R TE T 3 5
¥ 5.

TEH AR RS R KRB R RS F R R RAX D5 N

e. e, e,
d d Jd
VX F = T @ o (1-41)
E, F; F;
¢ pt, @,
VX F = Li2 £ 3 (1-42)
F, pPFy F,
e, re;, rsinfe,
1 dJ d d
= — = = — 1-43
VX F Zsindlar 78 74 ( )]

F, rF, rsinglF,
3. =T EE
$7 HE 5 37 o PR AR ) 2 Ok 1 3 e B A il 1T R 4 SRk Y A A i R R A 22 1] B — A AR

J'ﬂ(VXF)-dS*—-ﬂng-dl (1-44)
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1.1.6 BHEER

& MOE B AE A SE R
| (ovut Vg vrav = (o Up) - edS = § ¢ 2as (1-45)
\'’4 S S d
[ wvie+vpvpav =4 (4 V) - eds = g 28ds (1-46)

1.1.7 ZBELUEERXEHNE—IEEE

O R R — A R w BRE A — N R B R A I A,
F=—Vu+VXA (1-47)
AP EREH FBEMF ELRS EEmrRTZEHE; MAERENH F 1
BEFER F £ F 0 S E RV o B 5E &0 e .
KM — e . WRKBEGERA E XA e, HH S 8uELA 7 Wiz K
5 e RO e DA SR R L R Y U ) o B sk ) gy e E R E
THEH M IS 72 TCH 25 (6] v, HORE 55 008 8 3% A Ak R & 1) K i 5 B AN AR AE 1Y L TR 2 7
AR R, K HBUE REETE, T I RS S MER R mp, ki
GRIERERIEE B ANT, W48 4 K P EUEFBEE I ZFN G IR AMG. HHR
VXF=0,%EMH F2E%.
BHEAAX:
VX (Vu) =0, V- (VXA =0 (1-48)
GEACVIIIE I T RA 2 20 R M B A AE AL .
A b, TG e & AN TG #O T LA R R R
F=—Vu, F=VXA (1-49)

1.2 2B B 4

[BIRE 1-1] KRR R PR RS Fo,¢.2) =2e,+3e, 7F ELAIBIRR T H£R.

i -
cos¢ —sing 07 [A, cos¢ —sing 07 [2 2cosg — 3sing
\—i\ - {singb cos¢ 0 k¢ - [sind, cos¢ O} {3} = |2sing + 30054
) 0 o 1] lA. 0 o 1Jlo 0
W
= x g _ .4
cosg = , sing = y =z
# e : & o
pr Ll
Flg. g = ——— — [(le— 5e, (05 1-15)e, ]
vz -+
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