BELBRRHM

T o4 EXR BB
ks MO KA

(Sl

-+ AR -

/ aresreirrg
Ve

I

@ e i K Wt

PEKING UNIVERSITY PRESS



BEIMERHM

T8 BH K 2y

(A

£ 5K ELH BEX
AEH M K Kb

) e # > F s

5./ PEKING UNIVERSITY PRESS




EBERS B (CIP) B

R R E CEND /R0, R R F . — b5 LUK R4, 2005. 2
ISBN 7-301-08363-7

. A 0. QHE--Q- 0. YHF*:BEER-HH N.04
oh = fR A ] H1E CIP BB F (2005) 56 003143 5

# Z: W XEYWECEWD

EERITE: BXH BEX EH

FHERE: B F

B 3 5. ISBN 7-301-08363-7/0 « 0626

R R AT AR RFE R

H I dbm B E X PRI RERA 100871

= hik: http: // cbs. pku, edu. cn

H . BPMER 62752015 RATHR 62750672 4B 62752021

B T 1§ f§: zpup@pup. pku. edu. cn

H M #H. MEBITTH 82715400

Bl . RRKREFEIR

% W . FEHE
787mmX 960mm 16 FFA& 16.75 EIk 350 FF
20054 2 HE 1A 20054 2 % 1 REVKI

Ep ¥ . 0001~5000 fit

xE #r: 23.00 7T

REFT ABUEATAEHRDREBLIHIHNLBAL
REREFE WL R



P

FATHEL, EFT AN ARDEHFRBETESHER. —F®
B ERYBEARAEGTEREG. -~ FASHERAOERTHEH TR
BT SN BLR,

EXA BEXIBA(MBRFHEINIHBRRG KFHER
BALYGRERTARANEL R 4 F R Al N s RELRD RSN
FEABRENBERDBLESBARKABYEA L, AR T EET EF
NFEAB B RLESSH AHRUEFARKHANRT ETHEGAE.
HBELEN BT EFTAFHEARE B LBERAEERAI XKL HF.
CHFESGEE AR TROBAF AR ARTAEGZL; FRXE
BHMANEIANTRAESSHBFERBHWEBEAELAAE NN F 4,
HAAAL FHORAESED, 2ERFIATHEI-ESHARLER.
GBEHXER N, E—FTRELEATRFHERTASTHARAL, R
TREMERBORIN A ARATFEGSEREXK.

BELEEMBEART A5 EZEIVWEFZARANAS SR FELH
HIES, NEHNABEREFTEFEASLIHFASESTKE, AL
¥E+EHRFERRAGAK, ZALE KO, XEHXMLHLSH
XERERABFER . MERLSTEH S KT AR,

t? 33

20054 1 H 24 HFARB K2




Al

fly

Hil RELFL2EERR ERFEHBELT L ORI Kb R, B 24 8 5E N R
FERAEHRETERHER. A THHAFTEMO K%Y EHEROURBAAEERNTI. &
MEFRFEPRFEXAERNEERT. IRERTRYEBE S-S MR ARH ;B
RENEFETFYRLHARAFNGT & . THEES SN YRER, AU EEYEM
RERRFREWRRSE. KEYEOBH N S ENXENFEL. TEBULA RN,

—. RENBFNHRL

BEBRKREEEFNHE I HEMNEEARAA EEANBCAET XBRER M. TH%¥
AHBSEMYEHTNRNERELHL N FASHLVHEL  RREYERBZIN A
BHEMYBFENESHRRT. RMNERELD, MR XFYRRNEXBIAFTRRE
—MEEZ AN EY YRERANESREX AWK, B EZ R HREBABE, W
AXMEEMERSRBERE  BHRERZWARYEN TR, ERPEER LR ER
% BRAETEREESF¥RIHDHEHFEEIZASHERPYEL: “BF¥FABYLENER
REXHYERBEAZHNIARKL.” XINMBERIP THE NFEEATR,FRMNZARK
B 5%,

REEHMRBERSIMSEHOES RS, BERRBREREYHRENRE T HEH
BF EERIRFTLRIIN 1987 ERFABEFRFYHRBASHRE. RMNATTHIL
FHHYULR, ASNMBAFTRIAYBEEERZRSVTRE ERRATEH RN 21 ##4T
Y BRSO BT SR, BRIV RE TRARABSKIR S8, KH BT H%E
EMERERFERBZAMSE. AEHMRRRNT T ILEBF R E LB ESL.

AEMALTERYE R  THYRRBH¥ELABER" NIRRT, RXMBET Y
BEHIERAE. B Fet e, TEMEEREMEN AP EREER WHEBENE,
WMEFH¥EM IR HES. ZFERHEFROEH, 14 “AETEXRENA X,
HEEF—EMRE”. MALEEET . SHOR.

. RENARTFHEEUMAE

BT H¥EMESRERFWHEIRPBN YMBEY. MERREEKFIARRBNA,
RAEMREROTERYE. FHMUAFBBRENS T ANRR LA EABRRBE—
BB ET BT 25 A 88 R, (8 T Y B R SO BT o BB R R B
TR EFBIKLA 20%, R AR IBMEERES 1 AUEAYHEENELNE.

SCEANNNEMRNE

BRETHEZA, AL R TH R REF AN, K9 X THREN N



c 4. B 5

BNRANFEFGR, REFHEMNR A FHER ANE wly B TYESE, HANTY
B PR HERR R,
ST AR A A A, RATT— 7 TH S A BT R R GE R BUR , SRR H B Y LR R

W R 5 55 — 7 T 58 4 JB0 P T2 A 0 S B I R BRI b, RECR B 5B
PSS & k.

A, #{FERE

AYHPEEANBROAE, RICASEHF P WHEBE, TREN, THEET U
FXBAR, REYEIRN B ERIRS BRI AR T RE. d THMBAE, Fi X
B R, B R, AT — 22 A e b 2 B B B RS SR B RS T R B
HEETE Y. ABHERT 110 2R EAWRE, RAW RN REYHRE, 2
H TR, LS XL SRS B (B B I MRS T M
AESHEY BRTYEM—&EREE, X PaERY A B TUENREREE. K
MBRERATIBEELHREMBERBZN OEA THORAUBHSRRNEYE L LK
HR Y B,

S ERAEOAREEXRGE—. =8, KEFHGE8), SRR (EN. L85, %
ERGEAR, MHGEL AR, R KWESN T HRARE TIE, 28 d BB MR
FRGM.

BATES PR R RS ERH BN A MM BE T E. RIS K% &
4 R 3 3%, 0 SR T L T K R S B AL X IR R 0 18 B W A B
R R o 4R HE T b M B R A

BRI A M P LA EE BN LB RBOBRSR, RO WA B L MMEE
TIXt AR EEHRER.

%
2004 12 A FHALE KRS



T 2 ko

%%%\ élé*/—ﬁg\‘ Xd—%.lﬂz 66 000 00t 000000000008 000 000000000000 00000sctsstetesossnsesrsborostabe (3)
ILE BB ZENHZ N BINMET MBS crrreerercorrrerresinoctiainiinn. (9)
ﬂ]ﬁ ij}ﬁg ﬁz—}‘bﬁ 00 000 600 000008 800008000000 000 260000 es0 2000 e ntsnr st ene st ete st st oos (21)
S FR G S AH ovovorsorvererumnanetatatttititiiaitittttietetnetatecnttetesnenateraecseneacnasas (36)

2.1 RUKAGIB T roeeveoreserrreststtiotetiotontitisreninarasrocterosecercsranesneneraassaseasss (4])

2.2 j]é@ %fjf]%ﬁ %ﬁ”ﬁﬁ.................................................................. (43)

2.4 BHE APBTE MHBFEEER coerrererrrerrsitinniiieeans (51)
FERTIE FTEEIERH oo ooevorrerermnnmoeniramrteiiemuireiininetensreecessieseenseseesse e (58)
B SRS BB rereeeerereesrrsraresiecnnniiiiiiiiiecenanes (58)
B LR B LA EITE  ovvvreverorererenotocotettctettetetecncitetetnnnetecnesnseannseense (2)
B SLAANT IS BB ZS QI woevevosesonnescntansutoterctocsasncasesrensssssasescscsaccnsassssssosee (§6)
JREESEER  wveveveresretrroscnsainnteotiettotectetstatnstetisatentacsatnneasasaasarnnsesennes (73)
T~ AR B IS RERREYAE Y srevreeremeere e cnriescicttiainninninsissessesecennenes (75)

—
—

1.
1.

[ou
N W N

L
i

N
Mwwww_wgﬂ_w_lm_
PR RS BN JUR R

&



Ed

%

L3

N oy U1 W N

&
]

$LE

—

IS TN 2 IS BN &2 SRR S2 B B |
N e W N

&
3]

[Uy

R R - T R R
[T 2NN ¢ - JENE N B - S ) B N L L

FBWR wRIERW

HUBBIRTY cveveeerromeeees
8 R 30

ﬁji%ﬁ@%ﬁﬁ%%%%ﬁ:&ono'oo-o.oco-ocooo-ooo'oooooouolooo
fﬁiﬁﬁ@b%ﬁg% eseresererresssssesreser s terssenan e
ﬁji?%ﬁ]m%ﬂﬁ “essreserssnsssves et rns e

R

MRS Sl e ceerrurereenreranas
JE IR B R TH AR oo ve e reeees e ssstosautsotereutt s tostes s tesneetbnsesses aeas

R FEHK
ZEBYUN 4B

PRI BE oo veeerrnneeernereeerneeneenne

*Eq:ﬁ sessescsosssssr s
AEHTYE HE

mgﬂ-jlﬁw evecsssss s s

L B ERAR ceeceereerrenerenoneiencs .
ERERRIRIE T EETGEAR coeverrrrrorersrontontnemietin et tieten e sen i ceecesen e
RS RO S B B RIEIE vovovevororeosrssrssesse oot atesetiimiiiiiiiiiieane. ceees
10 Bl B F R G RAE I coo e orrore e se sttt s s e s s s e
- (174

&

HUARIR o voeveeeermeenronesoneroenenenenennenneanes
BRI () 72 S AL wveoeveeevonvonensmneone
E‘Z’_Eﬁfﬁji&& R R TR T TRy P
&mgeﬁﬁﬁgﬁ%ﬁ secssecescsseso st vsenss s an
B EIE cooveevroveseesanenenns

ﬁm&bnﬁg ZF%-..“....---- R R R Y TR Y]

+ (83)

+ (83)
ceees (88)
« (90)
< (92)
- (98)
< (99

(10D

- (108)
< (11D
< (11D
- (1149)
- (118)

121

- (122)
. (125
- (130
- (133)
. (135)
. (135)
- (136)
ﬁ}ﬁmﬁqﬁ.ﬁ ﬁﬁﬁ%:{i%,ﬁ( 06 B O 000 500 080 000000 NP0 000000 00 ERE FOS GO E0E RIS RO RS
ﬁ‘]“ﬁ‘f EE%_%EEEE..-.u-...........u-u P R R L R R L T R T PR PP RN
*;ﬁ*ﬁmgﬂ- ﬁy‘?z:ﬁ 008 800 100 000 506902 680800 000 000 60T 000000 00T P0s 900600000 BsEROI IS OES

(142)
(146)
(147)

« (153
-+-+ (159)

(161)

- (164)

(165)



] %

BEW HirwES KDY BER

11 OPHE BASK

7.2 Eﬁ%}ﬁif}@ﬂﬂﬁ*—ﬁﬁﬁ tesescasserseses

7.3 Emg ﬁgﬁi@ﬁ%@ te0sessssesssessescnn
T4 EHEFHEELSN BREBAM oo

2@ esecessnccsacs

SN B IR oo eerreeeeer e res et e s s e

—

o BB A
M PE—E
25 R0 26 P R
oAy B[S RA AR e venennee
AP BB RE N oo vereeeereeseesnnntieiieiaes
FERLRE sroreesrnrereresinneinnn:
10 TP BB SREBUEH  croereerrrereeeeeees
Mig— HEFRBRAH Mg oo

© o ® o o ® ® © © ©
W 00 N oy U A W N

I‘ﬁiz{ ﬁﬂ%?ﬂﬁ ssesessssasessesesveress st
Y 28 ST .
SPEREE R e e renererrarereeennes

seee (178)
- (179
- (179
- (185)
< (188)
+ (192)
< (20D
- (205)
- (207)
- (207)
- (210)
- (21D
e (213)

- (218)

- (223)
cesnens (226)
<= (233)

- (230

<+ (236)
eeee (241)

- (240

B ¢ L7
I;ﬁ-il-: %%%ﬂﬁ‘g 06 800 600 005 080 00 000000000000 000800000008 VE0SPIEtesesIEIIsEINBOERIOISREIT BEO

(248)

< (249
- (250)
- (25D






Dl

s

=



B8 OO b

L1 3%% 445% MR
- RR

BUBEEARE -MREEMREHR IR EREERRES, EROERBXNS
B Bt 72 B4 17 8K 2% BB B 7 ARV, AT T LIER E B BB M —NILELE, A%
SEE R AR/, B 8RR T LA 3R & e 3 8 b, 53R 5 £k ) R ASA B 3 ) £ R
R Bl BseAT Rz shind, BT B A SRR HR B4 R T 58K HE e i3l
BH/MS S, BT RUEAT B S E . HERR BRI 6 B &%, A SgE ey
ERAT.

H— YA RE AR, T LB S B 2 RS AR R, R A %7
B/ BUR B2 B R 0 AT LIS B R R s s . I BRI BB A S R

T .BERMALKER

Pk 32 B R4 3 B, T 3 B R R A . BRI IE s E R, LIRS S
—TYRERSE. EMERNSENYRAUEBSERRSRE. S5 RN, TN LR
RN EFREERRNYEZHNERAHREENFETNE. BERREUE AT
ERMRYEKZE FEASERLBT N EZEENSHRR. LHANERE, B0
FEHRAMEREHEME, FRANLITRREALRR BRLTR. BRLFER.

=, s

Pk AR AR R i BT 5 SR U, R RATEM B AT EE R,
Fris s BB R A R M. BN X R R AT EE N, R R % 0K E R
FRR T . X UL A Y O 18 Sl ML X T B ) 8 7 BB a3 TR (4 B A A8 1R O 1 O B B B R
Atk MEFAN REY EAREEMERZ S A PEREARE, RV EA DR, T
X ARBAR — AR G, FEAREHAREET N - RIRRTFBRES R —
TR ROERZ )G MR FEROERRE, RIOR R RS NBH T RETLIFEANTE
B B 5 3l i) A0 LA X FR .

X B RF S MO PR 8 R B GHEAT IR, R B E B A, T X AR
K, ZHRIYREHMMBELR AN B EEEN-FHEERIT .



4 F-F% R E A F

L2 (% EE mEE
- EXR

BRESHRMBRRZG R UERERRSESHNME. BRRESMEHM TR
PR DR B 7 (o B 4R B R e R 2R I, B PR S R R M Ak A B A 0 B Y L B BB Y
FELE. A 1-1 FiR, EHALERET ] P SHARTEN .y, M ERE r TR
H
r=xi-+yj-+zk, 1.
AHoisj .k R x,y,z FEBBEARE. SR N
= I =TT
FEREH cos a=—rx—, cos ﬁ'—‘%, cos y=

EQEP 09377%7 519}’92 %Eﬁﬁ]ﬂ@%ﬁ-
PLRBER BB E r=r(OWMEENFFE . EEERHER
r=x(t), y=y), z=z().

THEBE WA BBPEF R f(x,y,2)=C. BEHEOAR R, 7T LUK B S 833 5h 15 % 49
AHZEH MM RE .

Al

9

g

Ar

a

I

H1-1 NEXE Hi-2 fig

. um
WRAEHMREF, ¢, BRMT A SR Kra, 6, BRI TF B ALK % rs, 0E 1-2
iR At=t,—t,, LB H

Ar=r3—-rA. (1.2)
Eﬁﬁﬁéﬁ‘?‘\*‘ ra=xsityajtzak 9"B=J?Bi+y3j +zpk Y

Ar=(xp—zxa)it(yp—ya)j+ (zp—z2a)k=Azxi+Ayj+Azk, (1.3)



1.2 4% #E MEAE 5

(VR 2D NI

tarl =VAd 4+ Ay: + A2,
L T T R A
COSa’: Az ’ COSﬂ,: Ay ’ COS)’,Z bz .
Tar Tar] Tarl
HE. B A A BEEFAAFANDER ABREAXE . EHAEH P ABHE
(B F RS E T OB AR IR AT, B | Ar] #As, RET LML B A. Fin, £8 1-2 , ¥HE
W4 ACB B A B33 B i, B2 As(BP 4R ACB BIKED MO BRI K/ | ar| HHZR K.
WREEE—FSHEN A XEBA N, CBETR . HERFASTE. RAERAMET 1
MEL B, AH | Ar| =As. B3P, ELS /DORBERT [dr| =ds.
PMERBEMMBHEAME mOK).

= EE

BRFEANE, AUEMILAE EMEEHALE r (LE KR F— B [ AL B K
i ar(i®), T BEBEME A B AN PG B RE, AYREPHEER B H
.

t Bl e+ BRI R AN A SIBIE) B £ 608 ar SEE At ZHE Y FHEE B

rs—ra _ Ar
At At

FHEERER,HITMS Ar FFAR, KK | ar| SEHE] At § EE. 35 8 B R B
S BRI RE, AN BN THMRE. Y A BETEN, FHER or/ At 8
A B B o J3 a5 A 2 5 20 i) R e SR BE AN R 1- 3 BT, B

17::

v = lim— = =-. 1.4

EEvhRAR, BRME KR XA E K ELR, R

RE rtatE e — S HGH I dr 8977 AL BT RUR B,

AR AR SE B T 1 B R BE i R TE R I TR T
B B/ o, B A0 B, [dr| =ds, BTEX

Bs

4 v Ar B
o= o | =198 g morR BE sy iy
t dt H1-3 ¥
oI TR B B 1 02 3 B
—_lAar| _
o= ZZ}“"’"

BRADRAROQ. O, BHHARRRTHREEERER
v=vi-+uv,j+uvk. (1.5



6 F—% R & AN ¥

e

BIEMA BRN v =550, =R 0= % ki

B TR AR

o~ - () (T~ T

EERFF AL ERE MRS EERIED. B E AR m/sCR/B).

— R OLT 3 2 6 o 5, 2 B R BRI 7 1 R B B AR Ak R g /N AL, iR R
2, RE Z R A BB A HGE B, T MR B AGE SR A AR AL, 5L R X A
YEE.

P9, hniE B

WHRAHT M RIE S, A 1-4 iR, e BF 20 Hoa, t+or BRI Moy, At B
WHEMBN Av=v5—vs. At—>0,Av /At BIARFRFR Y ¢
A %1 i) % st on 33 B, )

svo A dr A (1.6

Tin B S B T BF U A R Ak R, B T X e i) B
— B R H T AR B R AG B SR b B AR R R AR
MELKEZIHMBSMEERES). —BHEA T mEF ORI B R, B AGE s
HEEXEERS MABEERXER, CROFHREY Ar—0 B, Av WARFRIT M (R £ Av 1
Trla), WA v B 7 16D, 4R 02 3 RGO fn E BE R 8 v i R 10 (V0. S BE B0 B R m/s?
CR/#9).

HAMKRER T, IEERLIER Y
o _dydx, dy, dz,\_dx,, dy. &=z, . .
“_?“E(E”LE’ +ak)—yz+yj+¥k—axl+ay1 +a.k, (1.7

0 SE B KN K

B14 mEpE

a=yal+al+al.
UENBTHRRABHRENE—NK BE . ENETHRRLSZFHREEIE
LR AR, XS R EBER, F.
(D WREHFEAWBRHFEFBRALR), R (L OFR L 6) T LASF H1R H 5 A 03
JEE 000 5
(2) GREHMBEABINEE a W48 vo MIPIIR PR ro, WK (1. 6078 dv =adt, B
SRR A

'

v = v+ Jrz ade,
BRIBIR ALK



1.2 4% A wmERE

r=r, +j'2 vdt.

Bi1-1 —FAW c MEE, KIEEN a=4:, B H =0 B, FLANM T = &b, BIEE
v =0. R EAL B 5 A B % R

o a:4¢=%,5}§{/}§§,4tdt=dv,fﬂﬁ

Jt 4rdt = J dv, B o= 2.
] vy
Q. HE v=i—f=2t2 , M4 JIthdt = JI dx,

Br Lk x=%13+xo.

F . Y1 0k BE A0k = A E E

HEMEAEHNITE . BRESSEZABENHALRAPHITH. HAAWHKEs)
W, BB B0 /N FIT SRR AR A, I R BT BUE M IR DT I B E — AR ERER
BI4RH7 6], S T 5 R A B TR SCE R, 3R A PSR B N T RN R ERA B
BRAR R TR 3B — A IE 32 AR BT B0 B ST TE SR AUS B MBS b, W 3 R A O 1) 0 A6 R S O A 1)
8, ¢ R U0 R A 0 B S A T 1) 3R LA o R 100 R0 A B S e IO B R, e
S 57 o i) Rl 80 37 4 B o R 0 0 e A b 0 43 A ) 10 B L TE Bk Wl b vy 0 B M ARUR
oINS . T, UL TR B4R 02 B A6 o s 1) o R R D gl B AT IR

W AEAMLTA A REH N, 21 A i
G RAEHE B A, BE o HEE RN A0 K
& FIT IS B AL o TR B AL E 1-5 B,
EEMUERN Av. WRAX Ry DHEBKE BC=
lo | EEEERER Av =Av, T ov,, ) Ao, KRBT
Az B P9 BB 5 T (AR AL, Av  IE R BT A B R
B BE A/ 7 Ak AR R N B B8 E LRI AR

. Av . AUy . Av»
2% — lim =2t + lim ==,
alim 7o = lim =05+ lim =5,

Awv, N
IR (1L 8) F M — T lim = —~0
HRTIEAQHEME R mT o P & I 1-5 bR S I
it , 000, B Av, #a FEHE To. R, v B RTT

B A e ) B IE 5 IR BT DU BE X — o R R m R B CAE a,. ¥ i) i 3 B 9 K /D
B 1-5 AT LUEH L E R | A, | =2usin(a0/2) , XK Ar—>0 B, sin(A0/2)2=00/2, BT LA
(A || 2vsin(A§/2) _ .o A6 df_ dOds

(1.8

fm 1. - .
\a" \ A}Er(l) At A0 At JYSEYAY; v dr v dsdz




8 ¥—-¥ K & N F

T Sv Sor o ML LA REM L, BT

a, = E—. (1.9
0

B 1] 0 2 B an=%n,2ﬁiﬁﬁﬁﬁl’rﬂﬂg§‘ék. MFBFEES, 0 HENERR, M INE
BHa, ——Zn

BERiTieRA.OEFEFHE = I’ﬁh
KFMES,MEE KX — ﬁ%%tﬂnmﬁ&,ﬂﬂsa,bﬂﬁkd\

o lAv ]l o Av do
|a’l_hﬂ At _BﬂAt de”

(1.10)
AT YD 1 N BE @, 1R B K/ AR 1. % >0 if,a. So @, # R n; —<0 i,

a. S5v K18, ERER /. K &ﬁ@] dz

ﬁﬁ,ﬁlﬁiinﬁlﬂﬁﬂEk%ﬁ‘EEmﬂﬂﬁ)ﬁ.
OB AR AR TEG i 252 Bl A, RS B0 B T 4314 S 70 D R Rk g s

=a, R 3 W [8] 0 28 40 3 B B s B 9 40 1)

a=an+anr, (1.11)
2
ﬁq:‘, a,,___v_, a,—_—d_v. (1. 12)
p dt

az/aﬁTaf, tanﬂ=%9
KPP a AMEEHK/NpERaSv KA.

Bl 1-2 RS TR EH R DL 60 i 1, 005 B KN R . SR AU FE i A B8R
167 ¥ i o O o AR A R

B OEOMEERE®T, MM 1-6 FiR, BT EM S

y1 RCER T 1 om0 5 v s B 43 9 R

_ ° 1
" ~ a,,—gcosGOn=7gn,
0 Eo° N a, =-— g sin 60°c = Jggt

e ARk )
as / _ 'U% _ Z'U%
Y/ Ta e
g



