“+ZH” MIBM

FHE

(5 2 hin)

4 H EFBHERLX ¥
EHELAE I5FEiR

A EREX S

XIAN JIAOTONG UNIVERSITY PRESS




= i%“ :JI:Z -

& E ETH ‘éﬁﬂ%ﬁ 301 |

TRELE

I




HEE A

ABUHEREELRIEWEL S L YEARERH LN SN BROME
(I3 B B T SRR S ) B R B B A SR ) R L R TR A 3 5
MEBRRE ., S h 2 B B L% GBS TR 14 B
OH AR, B0 Be b A 48 T 0 L A A R ML, R A L LA SR o B A
BT R L B SRR R T, 45 BB AL T S5 1A 58 ) RO A R T a2 A
it S 2 1 0L L 1Y 3 2 A 4 BT 160 R0 A o 10 KT ) B 1, R A 2 A R 2
.

AT HE Ky 80~ 100 BT T BH% %k k3 49y 9 IR A2 1O #0640 Rt 1 48
B A TR ARS S,

BB EMS B (CIP) K37

Ko/ 2R R g, 2R —mR FARERE R R, 2012.1
ISBN 978 - 7 - 5605 - 3837 -~ 2

L.OK T.0O%- [ll. OWHEE-HEER-BH N. O04

FERAR 4 CIP FIEH&F 201 DF 014385 5

H B OREYHEOEE 2 BO
F & FWHH
HRAHEE W &

HAREZIT WRZHEKE N
(WL MEEH 105 HRH&HE 710049
it http://www. xjtupress, com
iE  (029)82668357 82667874(KITH L)
(029)82668315 82669096 24
B (029) 82668280
Bl BRI AEEERAF

A 727mmX960mm 1/16 i 27 F¥ 502 T%
Wk 201241 A4 2 AR 20124 1 A4 1 WERRI

£ ISBN 978 - 7 - 5605 - 3837 - 2/0) » 353

# 39.80 %

FAdmHH | 3IF #BEA

RERB.BERROEHNEREMBE F SR ETROBRR . HE,
IT IR . (029)82665248 (029)82665249
ML, (029)82664954
K& EH jdlgy@yahoo, cn
BIEE SMesn



&2 ARETS

A 456 2008 4F 2 H AL EASE, B R % B B B4 F L 48 21 i 1 B 4 UG 4 g 3
BRI, E=FR.AEMHBEHE SR THABHEARL KL F S8
R AN . XKBITHR T 740 BBGX 26 3 WA B I 4, 3R % 18 3 24 7 B
WIRYEHFRENNSREBGR R Y ERR N BHOLR. URT
HRFERYHEZNRXEFHZESERA S WHEEAMBEBRHZEEIBLH
E R E IS H T AR 2 Y B IR S 2 B A TR (2008 4D MR ESITHY .

BITSBP ERFFEBHERER KBGO ETTUTHE
ANTEREIT: (OMBR T MWAE . BlImRE N2 JERERE (DRET
WANE. FINERRIAORERRBRRE EOERSE EENFES; (D
BMTMAAE. FIAERES; (ORBTHRIAEMIE, ORET S L
B AR AN B 22 Ak 0 EJ IR G R AR

BRYAEITR T2 4 ERE RSB EGE AT RESENHFEREAFTR
iT. 2BIT/E, ABA 4 80~100 2 od fy TR KK % b K Y B RE 6 .
BAVAR B BT, A BNAEE MR 250 E A8, FEERE MR E Y45 TR
REYBRBHENERFE.

k]
2011 4 12 A



F1REES

MEERMAED R EAGH ERZHABRUREAMEEROR %,
YEFHNERBELEED ARBENEATIR, NATE-HRY SN,
YL RN PR AT I, EARER A HWERAHROLBRD, A
HERBNEX. FUMHEZEENBRBEMTERRNERM.

REYHRBEGSEREZNEMBRR. EEIFETFLENY M
FLR , 3B IR A BB A A R UL, 8 5 A 40 i (0 R A8 U () 4 R L B SR AR A
REHAAAFEREFAEAHMRBARERRMNER . EHEFAT HRE
RRTEHEBIEFERHMA.

AHERBEHAFHEFLREYERLT VY EEMBBEBERIFRLL
2004 FEHEHRCIEYRRB T XN R EYHRBHEEELERIREH. £
AHER L, A ERUERP A KB E B LEA SRR SRR
REFARERAR. MTERPE B R, B R H A BRLBFI LR, R
BRT 25 THRLVXRERFNHAE IRELSE. ASEEYBBH T %
BN RN A BRI T R G BN R T Y EENEAES,
WETREENESES EARBEMEARE, RRTYEMNRETBRER D
BISEPRR . EEFRIELBNFREERRR T EYmEMNHERTERY
A A ZE PR B 2 7 BLARRE 2 BOR v B R — 26 37 B, A0 [ 1A B BE Y 4
M SRR L B S MEOME R S E MR E, UESTESEANET
#h o RBMEASTENYEFERL., BHERA &2 BB AHRERT A
A T R AR D 64 B 0 R, DA PR SO A O I 2 A B R B L R 26 A
A2 S AE FOR MK R F A B2 W MBI S .

YE R BUb , LR MBI BUW S 8. 22 A B2 . R, RATEBM S HAHR B
BEAEH . ARESNRERE, @ BIEW EREML, REE g, e
ARAHFEERNTEMEARNEENT R FHBELH T LU « "5 95
RN MERNIECHEMBRNE . FERARER QO HEER. LD
RAAABERBERURFELREHERIR. “»"SHELRHR ST A
AR R RGEEFERYE. 750, B T8 2 R B2 B i e KB )

e 1 .



B BE . EREEIER SRR, RS R T ERTT AR AR
4. SERBA -ERENEIBHEMIE,

A5l 1% P R OGS GRS IS4 16 BA R, AT it
70~110 220 TR Ll KE Y EIRBMEA.

ALHERLBERFEFRHBERIT IR, EZHPAREI ER.
HREARNEZZGE 1.2.3.4.5.6 3), R4 GH 7.8 8), £ FHGE 9,10,
11 2), XM (5 12,13 20) , P H U 14,15 2) , BHFLLCE 16 F), L L
il T 2B .

EAEABNRELBRP . RENSH THEZEAMEB B MBEFSERH,
BMA——FIH, BN —HEE. REFAVTNRBERTHRENSFRRNREDN
FEHRBRABFLREE A h TR LR AR, SR A Z Z 47
BrdEfe . B M IE, BIESEMEFBH.

% K
2007 4£ 10 A



=

Wk
IR ERBE R TTER - vevverermrreersirrnnessmievesse e rneeesiees (3)
TR AIRERERIERRL -o-veevvremererereeemncerinisieceesnieesescrenenneeeeene (5)
Kﬂ$%§$g§ﬁMEEmgﬁ P €710

2.3 ThFIgE mm&*mﬁ@ P PO 11D

3.2 ﬂqﬁkggﬁggm§ggbgg§§§bﬁgég N € V0
3.3 HEMYh ¥shahfEERE--- B PN €1 D)
3.4 FRASTRHEIMANE R P HE oo veerererareere e e cnneieeee s (64)
3.5 RIEST BB MBI B R E IR erermerarerrrrnrressrnsnneceenns (68)

B 4B HLBRIRTN -vevereorrereremirrenee oo et e et sesne e (76)
4.1 BHBEREN e rremrmeemmrnmmr e s et e s nre e e (76)
4.2 FIBIEEIBYBERL - ove oo i e (83)

%Iu

*
= e e e
. . . . .
S G A W NN =



4.3 Medksh ksl dtg

BSE MWK -
5.

- T 8] T O -

*

*
Mg o oo oo oo

%% BB
@............... teereriearesans

@&%OO\‘I@U‘I»\BQJNP—‘

i

6.2 hWMEﬁﬁﬁg

6.4 BESIEHNE -

BB
> -

PR — R

T 5 — S R B AR U A B

PHEE T ER

.
AR - :: e R R
e RS, TS U

SV

BEJH ceever e e s e s der e e e e
FE I wevvveene e eteone i et e e e i e e

HEBSSBEPIMPBRYIE oo

ﬁﬂ\ﬂﬁﬁ{%ﬁﬂ; seresresaessetieaneseansarennsannannes

T N €1
4.4 YRBIBY G e veerrvre o i e e e

(88)

- (93
- (94

vee sesvesressisesntascrresensstsinnscrcnrerassaces (0F)
mm&%ﬁ@p%%ﬂﬁﬁ.WMMMWMWMWMMWMMM"

(96)

N € 1D
- (107

- (109

(11D

-- (115)
- (118)
- (121)
- (122)

127
127

N @ 1))

(135)

. B O V' VD)
6.5 HE4SFHRiiE - PP

(146)

e (148
== (149)

(152)

- (152)
<o (154)
. (156)
. (162)
N G K (1))

ﬂﬁ%%:%@ﬂ‘]%ﬂ’%)‘( s i sesensesa st vec st bonsos et Nousan R RR Bue

(172

- (176)
- QA7



F8E

)RR -

LR
9.1

© ©©©o®o o
OO'\]O)U’ID#OON

RS

BB BLIGERE «eoeerererrereeemeemsnnnesnesnneninens
E LI I T T ST cveereveemneersmrennenensnnnensnnns v
Er LI TREE ST vvveerererrvrrnneanssinsnassesnesis et srans e aen nasaes

Hy g .- et
ﬁ@%*%%%ﬁ%ﬁﬁ
Bk E - “rese
%@&ﬁ&ﬁﬁm

B e e

fHErgis---
Ty BEBRNRE -
B m-gEf/RE R

w3 -
3% M BE A B

HE%@

SR

10.1
10. 2
10. 3
10. 4
10.5

BEH-

3

cvens . - (301)

11.1

HL, R O B R A LA e e e eevee e e

A E, B HE Bl ee eeeeeneremes sennen mnetes sre e e e i
QﬁﬂﬁgmmmmmMmmmMmmMmmm““m""m

B G RE R -

J‘lﬁﬁgﬁ‘ﬂ&.......... .

iﬁ%%@m%ﬂﬁﬁﬁ e

- (183)
- (183)
- (189

(197

- (198
.-+ (205)
-+ (216)
- (213)
- (221)
- (222)

. (226)
- (226)

N ¢ 74°))
BEE REGRITEHIEIR crevvrveremreerrmreeneemms st s e e
%;{%ﬁ%%ﬁﬂ T T T TR T TR
BEA7 5 B T RTHUFER] woevoeroeerremseresremneseeensne st
BEAG A BLIL IR wvvereenemseormmeenee s e et st

(235
(237)

- (242)
- (248)
-ee (254)
-- (255)
---- (264
-+ (268)

WI10E BEBRSEEEG oo e (270)
-+ (270)

- (276

(282)

-+ (287)
seeeee (289)
eeer (293)

- (254)

(301)



11,2 SEE T weeeeereereeneersererennnane

“11.4 2B HMH

B> - AT
LiEpegodih Gk bl
FR2E RHEXSER -

12.1 (I BE AE e 55 28 B F 22 BRI ZS Wheveeeeveeeeeenerenannas o
12.2 BSCHXIRHEAJRBE BB LA L

12.3  BRSUHEX BB 20 -
T12.4  BRSCHXIE R AR e

BEE--
SR

W13E BFWEER oo

13.
13.
13.
13.
13.
13.
13.
B
-

B I4GE B oo
14,1 [EAREG BB LER cwreeeerrererenens

SR T K R TR

TS 9 -3 S
54 7 BRI B 60 8 P
WTRAES A RTH

00 N O U s W N

14,2 R BRI G HLI e vrrmerie st

T4, 4 B Hrerernreeereonoreeneeres i it ane e

12.5 Bk SCAHXT IS f 2 E L8R e rrreaee e

T I G 111D
11,3 JBBURTGT v v e e e

(318

T X D)
11.5 GBI IR c v vrmer e st e e e e
2 R PP PIp PP

(334)

- (345
-e- (345)

<ees (349D
- (349
e (352)
«--- (356D
--- (360D
-+ (361D
<er- (365)
--= (366)

N 1123
13.1 BIBH G DL FIEBE e vevrereeormrmermeeerermnsne e eas
Y. EL 3 S % P B HE S B A e oveovronemmrenemenmnnnennene

(368)

- (37D
N . V£ |
TN . ceees (386)
s (387)
areseses e nss dsenatnes caunusany (394)

TR REN AL TE R AR e e eer e e e
seesnese . veom (400)
- (400D

(380D

(397)

-e-e (402)
e+ (402)
seesse (405)
- (41D

- (415



B

HRAFH - MR BRLAERENEG ZF . WRAWEFHBRE S
FbEF . kT B MR A DA A xR M R R R LR
ANRES . REWEAT HRGEH, ITHFR, LI HEL,RF
WITRE BEIRES . MREFRERRTERFAETHN —H R
M ZEXNEHIRBR, VEFAOENREGARBRANA.
HTNREFEL TR ANERKMNEF LR LEXFRRELR
WEM L, BAXERARAUNEI N PARE  BFRRBART A
#,

BHORAR I EBHFEAE KN AERR EAH AN LR W
LREGHABCEENENEANZHIHR. fiprFHhEH . &
HEHURRFFTRTFHEGENFHARNKABZHHABLEEHA
REFHHEA., BRI REYBE LN EZENBRABENEA LR
BHIREAMNER.

AEBAFELE, GERREHE RRBAF RIEKL2E0,
MRE D FTPRE . FEIFBLIAFENEURKLAREHNEI R
KA A3






F1E

R = IE Bh =

ML PR YR AR — MR/ EH .. 3%, KhEykasn, K E&
REGEBELIFAME . AR ENES RN, MRYE EEIHZRRA
KERR . RIMNHKAUAREBOEREGRAD, M HEER - NHERH LS
FRBRR . EMEEYEBITUEERRBRRSARSTR. Bk, FRRAKE
AT R ikE s A .

YR R REASERNEDR LR AIFRX. FERZEBOSYH®RES
Tz EEFRER . AtRBRAZE A BN HZEARAR. HENFRANS
[l 6 B RE B AR X R WBEERR T . AFA LRGSR N Y&
BEE () B R E X R, W BT LRk 80 sh AL 4T T LR .

L1 AN ENEzh ) #

1.1.1 FEae4a ¥

BB BT, JE OB A B A R . BRRR A ME B, B R E R
BRZEAHEMFSERNME. TEANABREEANERESEN T %
Br 4% o A0 f AR B
EEEWSER S FATR—ABEENEE O, [
W11 iR, RITENS ¢ AN FS@E P &M O
BEP WA B AR ANAEER. HREE. y
13725 B /N S W ¢ B 200 R A BE B A O IS « 3L 2% 9
[ AE ¢ B %0 B M T 5 O BTz, 3R R A 8 R g
B LB MR R .
meE L2 R ERENBERS L UBESON M1
A RRIE A, E S — A H A AR R Oryz, W ¢ B2 R A M



4 by ¥

FEGE P LLA—HEALIE . y.2 RA0
fEP(z,y,2). XFAHMALBRERESMLEN
HERAERBIRE.

PLij kN ERH .y z = PRENIEH
M EREANARR, MBEERNMNESEMLIRZE
HRIXRA

r=zxi+yj+=zk (1.1) x
LR B KN A W12
r=lrl =V +y +2 (1.2)
RRAFHAES =AM BEMIET MZEIMEMA o By ERREL.2), a.f.7
HRABRKFEA. MRFAANRERIMROTARE. LRHF IR
53

cosa = =, cosﬂ=—rx, cos)’=% (1. 3)

r

BT cos’atcos’ftcos’y=1,FF A=A REH MR8
1.1.2 MENHEHTE

FRENFE LN BN EELNRERRARAIAESANEI TR, AR
Bz sh R R m S BB s M.
MR AE B . A K BER R R BT AE AL . FIMLRRAE, A BEH T RN
r=r® (1.4
FAEfRbRERE, RANEsI T RN
r=x(t), y=y), z=2z({) (1.5
FAEHEZ T W BEBRHRNFEEREsNE. MR SBRENERLE
ZHPXRERFAFEAWBEHFE. E% NERNES BB HENE ¢ E
AR PLESTR.
Bl1.1 —FEAESNHEHN r=2cosdnt,y=2sindnt (SD®, LK.
(DR EE =2 s MR
CORANRBE TR,
B RERQD.JBAELENZARNMRN
r=xi+yj+zk = 2cos4nti + 2sindnzj (SD
AT =2 s AL RN

© SIREFRMHGERE,



B1¥E FEEHZF 5

r, = 2cos4nti + 2sindntj = 2cos8xni+ 2sin8xj = 2i (SI)

HXK/PNA
r»=2m
J5 Wi x WIE M,
(DOHAEWIEZ HE x=2cosdnt,y=2sindnt (SDH I 1,18 HiE S
MR B A
2t 4yt =22

AL R ATE Oxy FHE A AO S RBEL MEXER 2 m WEEZEE.

1.2 FUSEIRCRE M2

Bz, KA B R, RRAEEEHE LB, 25BN
r=r(0), tWZ, BRAMGTF P R MUEMMERI r(Dse+At B AL, BEAUTF Q
HOMBLALER re+A0), A 1. 3 B,
WM ¢ B2 FF B0 B9 Ar BRI PN, R S 07 B A9 A
LI P #51E Q MK E Ar £7R, Ar FR
HEEAREBER, FREE.

M 13 AW, JRA AL ar e B
ZIFFRE 0 Ac B [E] P B RN R A3 B, B

Ar = r(t+ At) —r(e) (1.6)
BARMNBRRE. NBHKNETFHRA 1.3
N EP S5 +at FRHAEQ ZH
MEXRER,. A EGAAE P SHERKMUE Q A FAMNME K t— B 58 1§
R 2 RS ERZEL, R RO ERE, N KA X B 8] R AL
BTN, SRANEIBREESHEANMNBEX.,

ARt HZAMMEP St NANMEQ ZHEMAEMKE FRABAM ¢
AR PP A RN ES BB A as RR(LE 1.3, HFES/EMLKisEh
L DE—-BREEAN, RAUBH KNSR BB HNETHEEA —EHE,
(- A FRTHEHED

HELIBR.AANBBHRANG . KNEMZNBREFARE, 58
ZEWALETX.

Gl1.2 WrHEELREINNESR, B HFEN x=3—2r—4 (SD, &
K.

(DEETE =05 t,=2 s Bf R AR EE




6 7 ¥

(DOFEHRE =08 =2 s B NEDT KR .
B (DEEEZ.RENNRN
r=xi= (3 —2t—4i (8D
to=0Fl1,=2 s B R, A BLR 7 51K
ro=—4i (8D, rp=@BX2—-2X2—4)i=4i (8D
FRETE =0 ] 1,=2 s WY M N L FE A
Ary =r,—r, =4i— (—4i) = 8i (SD

HAKANar| =8 m, Ha# z BEH . WEL 4FR,

HAEHRMAEDNIEH. EXBE o r, "o
£ 5 3 IR BT |38 3 LU AR 00 TR o x
AR T R A R B R LR 4 R =
EHEA R R A BN EN R KT A8 m

WxHESE, RZH > FAHHF M,
JREAE 6o =03 5.=2 s BN HRIB R
Ar =z, — 2, = (3 X2*—2X2—4)—(—4)=8m
Ax>0, FARFERIE to=0F| 1,=2 s BRI CLEIE = B IE T ],
(Dte=0M1,=2 s B}, R MM BRI A ro=—4 m M z,=4 m, &
BT, =0%]1,=2 s B E NET KRR
As=Arxr=x,—1y=4—(—4) =8 m
FEH REBAE cMESMES ., TEEREH . RSE =05 ¢,=
2 s AN BESMNBH /ML, Nl LL4d R, TR.ER-FHEK
EEMR S EFE BRI N RE S X B E R BH KM%,

1.3 SRR

1.3.1 REdik i

WHEAGTEME L z3h. 28 FBR r=
r(e), B 1.5 BiR, Bt 2 ¢ FFIR B Ar B 1]
W.R/REBHHNB R Ar. Ar 5 At ZHHTA
Mt B2 E A B PSR R AR EE, B
v RN, B

1.4

Ar
At

PR BAMTEYEESETRMMME

(1.7

v —




%1% FEriEFHe 7

PR A RO ., B L RROREL W L B A AR R AL G B S,
AT R RR, FHRENAMNE v = 2 rSa% ar

At
7 ol — 8
Ar—=0 it UL 7) Wi AR R R AEAE AT 20 ¢« AR B 3 B, T PRI BE L ] v
Fm . H

PN T -8

A, R A R T R R B £ % X
I — SR O BT SR ¢ LSy
24,

TR A O . I F /NS T A3
) R S5 BT N 7 T R 24 A0 B, IR A
R Ar 6 KR 11 B R A 7 4 AL 5 28 0 61
gFmE.IE L6 .

1.3.2 FKavie$

W 1.5 R, BT Z ¢ JFER A Ar BRI DY, AT E I BR R N As. As 5
At ZWCFCA D ¢ BE 2 FRUR B A IS TRIN R S E R E R, H 0 2R, B

RS- BRI R . E—E LT 5 3R A /NP 38 R A K
INA—EHE., (BB A AR THEHED

A0 BF L. D R BRFR A RS2 WBREHEE, R FRIER,H v
#=a, B

B1.6

(1.9

v=£}gﬁ=a (1.10)

R EREREE, A ERN N ESEEN KNS, (B—8, 24
A

7 [ B BAAL ) vy B T ) T R 2 B AR RN AR AL O R A
(m/s),

1.3.3 MERBENEALAELE

151 £ AT B P I A B ) B 0 2
r=uxit+yj+zk



