AT IS

( Eif)

R B SEhE RER EH Tt W

eeeeeeeeeeeeeeeeeeeeeeeeeeee




KB ETHEHB KHE I
¥ FTAEAHK I%
FEX ¥

N S

- JbAt -



nNEE T

ABRBBERARHERAF N HFILFIRDBREHFALZROG
AAMABER K, EHEIRT, KTEA SR LEEMGKLE 2E
TP $hmeitin, AAREAERGTRT, ESAKT HMLEHK
ALORETRS, EHTHRFENE.

A Hph L TH, RO A F BRI IR KT
THEOES FHhEARNF QRSP ERME, R FTHMALEML L
MAALEEE,

AP TAEA S IHBREAR L HHM, ’&;T’f/}fﬁm%l‘m&&‘ik %X
BRI S EMIEES, B TFREMPREFALE, FETFAFEEA,

MBS B (CIP) ¥

KA/ RfE% 4. —Jb S BB Tk AL,
2006. 12

ISBN 7-118-04847-X

I.Kk... IT.%... [I.9E2S5ER—HM
V.04

Hh [ B A B B4 CIP 3 %7 (2006) 55 129815 5

@ oe A op oo BEAR
AL EREN R 23 5 HRB4RES 100044)
b BEENRI) T ERRI
HHERERE

*

FAT10X960 1/16 EP3K 18% FE¥ 336 TF

2006 4 12 A% 1 M55 1 ENRI  EN% 1—5000 it BB 59. 00 ﬁ————%g 2? 88 ZE

(EBMBENEFR, REATAR)

B 455 : (010)68428422 RATHRIE : (010)68414474
RAITHEH :(010)68411535 AT - (010068472764



WA

(KEPBRFLIRRERRBZGEFRTAYRRBEER S ZREHE
ACRFYHRBESTRVNEAREN , ERE B ERMERBFREZRREH
Heath b4 5 RREY .

ABIERE T I REILATHEA

L BHABREMEWER AHEEHCRFYEE) S G #Hb R
ETE LR, LRSS 2% SRR B SO A 3h ok s T 3%
F RHFEAE A, XA B, —, TR R ES MM RS
FLEESE O A BB 4 BRI R 40 s H BB I E A N —— S
H S X R A —— IR RS S BTV, B AL E T
BURPHR A2,

2. BT R RF ST EY DN B OAERE 07k BEiF K%
PEE) SR YN AN EERF S BRE: THEEKYUR—ERER
R, ABEFETEZWITRT . & YRR TR, MR ET i
HKINE B —BAREENR. EHENERERBINENRE TR T &
KB, JRIESH Bl SO EE R EREECH YR
it ERUBL ENE EMAEZHIARYEE L.

3. BWAMMMAMHBRIFERTHRE ABRTIRE LR pIEs,
BRI —EeRRRORT X BB B BIREA S BE, FN3R T R BB AR B
RLF . PAHNIRE A0 PR A A B , 8 R R BB it — S SR T
ER AT B R Ry

A5 B RS FE R RIS EERTAI 14 TR
RS JEAIE TR, TR EHHRAIR 5. 2PaTEeER Y. &
WELBRTSETETHABMASE S, X BRI ——FH e — B4,

B TREKFAR, HR SRR Z AR, BN EY TS ) BE
FMZFEERL IV IE , S AR,

W H
2006 4 10 H
1



BB EFPEE-occrereeerrmenme e 1
A SRR AL A oo 1
B RSB EER e 6
BEA FRACEEIZEAIEEA A ooeveereeererreermeniieeee s 10
BEUUAT  BHERIBEY --veeveereeererrerrreeneetrtet e errenes 13
%iﬂﬁ RUEREIRERYBE S +evvevrerrererrerememmmmminniiiiirtreeereaeeaenenns 17
BN BENBINETE LRI -ooeeeeerrrrrnereereeetiee et 19
> . PP 22

S ZHiE ZVESFIEIEER --ooocreererrreereeriiiei e 25
A BHE B c-eeeeeerrrerereeeerreriiiiie et ee e 25

T OBHEE S ceeeereereereeeniiereni e SETTTNIN 29
B RERAIPI oo 34
HUUTT  FLDIBBNET coovorererrrre i 41
BEY ZEEE FEIFIEERR et 45
5 - N 54

E=H FAIE ATETIEER e, 58
T ANE FEIEE - 58
B PR BEBHEAR cveeeeeeeeeeerrrii e e 64
B ASETEE AShBESFEEE oo 72
P 77

SEpE BEEE BERRTTAETEER --ocooeeerreeererrereeeerninieerie e, 82
S A BHHE ceevevereereerrnrnrieiaeneeeti et e ee e 82
7T D - -1~ - O 85
BT BEE o 93
BULY  THERJEIE  HIBREESPAEIEAE ---oooeeerrerrrrerrrrnenrieninennnenenen 97
BRTAT BB e 101
B T T P 104



ERBM PN ATTI oeerrereere terreeeraeeeenaienns 108

A MFER R S AR 108
%:"ﬁ P IS RAREE BOREAEoevrrriiiii 112
V- M BV 1 h T e AT T TSP PPN USSR 118
BIAFT  AAXHIE B JTaE e 123
BSHE HUHEIRTN o oeerrer e, 132
B BIRE oo e 132
v N I =2} i = s Y Rt | F RN 143
H=A BIRBIAIEERR - vevrrrmrrrer et 146
BUOHT  EHRBHEI G AR rerevererererrmrriiiii e 149
BWEHEY BRI LR 156
T T 161
BB BB oo rrrrrer et et e e e eaaae 165
T PR FEHE o 165
T PRI 169
BA PHBUBERR - v reerrrrrrrrerre it ea e e aae 176
BUUH  BEEHTEIE  BEAUATHT - ooereeerrrrrrrrieer e rrirnaeseerennaa 181
BHY WHRBINEE EHETE B, 184
BN FEIEoerererrrrrrerrnirerieeeii et e e e e eaaas eveernes 191
BT BRI - coeeveeevrcrrrrereeiann, sesssassesestianieiiitiienies 196
B N 199
BIJAEE  SREGTFHoreerrrrrrerrrrreeriiieiii et sete e arteeraneeraneerane e 204
B U SCBIBAPEFIR THE - vvveeeerrrrnserrinererenniereananns 205
B BB T EHYTTEE v oeerrererrrererrierericrn e ereanraeneeanns 210
BEY SHTHHEEFTE TEERTEAL - ereerrrreernnennns 218
UG T IRBAIRI ] everererrrnmrrernreeiiri e ee e e 294
% 229
FEHE FBIBTH oo eretereerenerietiasttiiaiaes 234
B BEEHTFEIRE BTt e e e e eeaan 234
B BRI IFIERNTES v vveereerere e e e e e aaa e 236
= BFLATE e BB A A ST oo eenrir e 243
BT FFATYEME- v eere e 247
BHY X B R BT ET o e eeereerer e, 256

V'



BB RHIRIR o 262
B HBRIE RIEIR e er e, 262
B ERERR DEEFERE Ceeeens 264

= REIEFIITET TCHIRIR o ooererrrrrrree e 266
BPOEE T ISR eevererreerretesecntitiiiiiiiiiinn i 269
R BEIETGR - vovereere e 276
B T TR TETIT IR 278

TR A IR oo 281

HRB XFAPARE—LEEIE - ovevrrrmrer 282

PSR C SIREE TR -covovrereceraroriotiitetitiiiiiiiiiittiiiiiiiisiceiiiiioiiisiasionns 283



& I F

BERYRENFEEAMERRE. E&MEEREIE T, RE AT
N ARz s RYEA BRI, ROVPLE 3. B3hERESFREMRY
R 7E 23 TRl Wy o B An o] BB (R T 2Bk, S MR RGBS BIF R BT R . AR
EEHAER

B BN R YRR R 5 b, 2 B R B S BAR FIRIA B 3l
KEMERSRERBRYEESKNEA TR, B Y& i3 3 B A FF 28 B #
o i, £ B R B DR S T LA SR ¥ T 5% A R WA e 2= IR I3 30, IR et SR A Sy
FBY » SOATHE B8 158 400 A 0 R 47 g 0 40 2k 7 5 — 2 1] 1 BB R ) ] R P £
BEITH.

FEEH MRS T AT, M BRSO —F R
TRHE B R R SRR MG R REEAN AR YERE—AN
B B I, SR EMTIRE S ¥ PR A R,

F—1 HREIHEFHEE

—. BRFRE

R IRERE IR/ . Pk i sh R 0L — R R R R B 24 /9, B
NHE R ESPREE TR . FINAEFELA R LTRMRE, HESRER
HABEAEE ), T E5R UL, BB T PSR A #3h; £ = aR7E 2 s BEA 19 /T
Miasl, XAEGH SRS R T4 FREREFAF. BT ¥ah. s, &
TRFEES B FEMEREERS . B TENE M, ENHERE—Y
WHLFRIEZ , AR — R R . EIIERRYIRIE 38T, X F— Bk
B, WERE—ENRGHER, REFEEE, ZBKRERE, LR
B, — BB SRR IR R, a5 R R R T B S
BRI RS 53— RS X8 A — e B ok, I R AR
LR GE IR, X R AR R RIRAR (L B R R R O v R
b 2B ST R RE B — AT ¥

1



TSN RFTH 12 o R B BASARY

LR RAREAE SRR AR NILRE A, —BE T RFR
WL T AR N R . H— BT s, Yk rh i B S B S 2
70, 3 AT — 2 35 S AR RE AR R PR B0 3 , 140, BP9 95 % 8 AT B O B R
AR AT , RBBF SRR RO T3h, B AT 2 B K 000 5 e R
AR TS AR Ve SR MR/ B0, B ST M PR S8 K PR A $6 0, el Ty
BREQH A2 (2 63T0km B2 A E S RIBLIE £ 42 (4 15X 10°km) /MBS, R
& SRR T A BRBG;E I EA b TV AR, B AR BT R EE A FR A RS , T
BASEH RN R A5

YIRS A, BRI 0 R » P — W0 PR D e A, A7
B TR AR TR B, A0, BRSEU%E K % 4 F 8 B T ST BRI B
B, 3 & SRS BRARAIR T R A EHEIE K M BRME 2 i A3,
AT AR T R A R A R HELR A

LRI RE SRR , AR IR K NITARI , B AR R P
TR TR RS T RS ARG EAR.

2. Ak AUERRTEFEMTING T HIERA IR %A AL AP b, it 2
Yotk A B N 2 B BB B AT RS RO . KR 208 T WA BT 2. K
EMBERAS IR BATERAA/MEE % A4 B4, AR B, Bl
BRI, GBI HERY [ B ER ER BU R B, AR IR, Rk
RETRITUSR AN IERTT BB T AR A /N B T I K 4% 5
M P BB R, X S AR PR (TR M BT T TR AN B 2
DEIPNCR

A RIS 28 i R B BRAR Y, STUR b R, (A T
IR BB FE R, MR TS AN DAY . X R BARAS Y , 5t T A L BRI
SRR T HY TN TS R 5 RS R R, TR
o T B Ao B R A A R — BRI vk, B TS B 2% 15
RiA.

—. ZE[RAn At

ZRMEERZHENY R ENRA KM, SHETYREEN E
Y, Bt B R AE Y B2 Bl RO FF S E B ME . 23 B AT A R R BB B 4 ST
YR 38 S AFZE 9 BLERSE .
AT 23 B R ) 2 WA i AR (R 25 ) B — BRI H 2 E R
AHIES R . 45 (1. Newton, 1642—1727)1\ 2y, 23 [B] F B (B] B N4 81 T4 o iy
2



MST B, SEXKNES , B— KA, HPEA Y me e A
BRMFETE, K B A YR 588 B SHKRTETE s B 5] T 2 2R (3 82 P , K
FYRER B S5 85 MR E . I+ 56 F2s R E M 8,
XEZBhFPEX R EmaxEE. MERRERMTEREMEE
(G. W. Leibniz, 1646—1716)1A K , 25 [RIFIA [l 2 R L T Z& A B HES I R F1 5k
JE ARSI, A R Y F RIS 3, SR 25 RIS (R] . AR08
V23 (8] F st [ B B MR A AE 1T B AR 5 9 2 3h BB R 4 5 SR A JE 26 R A 23 Rl A
BRI SYEEHNKRATMZR T ENERME. EIENARE IR E—E
Gi—4E, R EAT 5P RE 3% R 12 & B H (A Einstein, 1879—1955) , ft
F 1905 4EQISL BB SUHXTIS, /R T B Rl 5= [ MM E R R H SR E
PRIEER ., XIA] 387 3t (H. Minkowski, 1846—1909) | A f I 4k i 25 (48 4r
BTFEHEIHM BB UEEENER,

TEY) PR 38 ) 3 BE A Y6 A R4 T » 2 S B0 B 23 WA 2 R 6 31T ) L 25F
Bz A AR A . R B2 h R YA Sl 1R R RS

ERTFEIEP BT HRES R AR BEOR R, B AR RS
RIS BR, AT s AR Bt — 2 R R .

AN}z [ AT [ F AR AR BE TR0 . 8 7SS LAl B
SERMHEMSMEE T ERREORE.

B EFRE /MR EN MRS, s Bk, AITUUEEEBEER
HAYIARIE T BARHE, ik Ao bn Bk Hewf #Rﬁﬁklﬁ?%ﬁm&m THE
Nt E] S E R EE.

. ZEIMEE BREE . BFEMER. HhRENNRRERRAKN,

R BE I B, B R T 53— K R LR HAT . B KRR
HERALRX, B SH m, ERRESTKREEXEFT I =RERNE. BWE
1875 4EHL 2 8 d BRI T AR T F 42 —K 1m, 1889 4E5— /@ HER
HERRSFKY EFRE K E R, % E R RG4S (55 90%.
$& 1000 IR 2 X BN BB ES, B EEReE B RE R 8
R TEN, XEREFE —XTHEHLE., KERE-BHERT 714,28
HXEELN 1077, 1960 FFE+—BEFRHEALSEF IS Im Z£F4H—86
T8 2p10 F1 5ds BBGZ 8] BRI F8 5T LS B K B9 1650763, 73 (5RO K BE . 142
BESE S, 1m BAIXTIEBE R 4 X107, ABIEA B REES, e E 2 P 38 %
ER—HE. BEBLHEARNERE, AMC A SR e K2
EHEIBEE, 19834F 10 A+ LR ERFRIHTBASER B RMTTE X KB
FERZH,7E(1/299 792 458) s py it (6 [EI BB M E1TEE B MO 4G BE . X FhT i 3K

3



U RR IR E A PROEEEREN A BEAENEAYEE R, EEEA
BHR— MR AR, TR — MR E R, KB R AT R R
AT B Gt , AT 4 BE B AN RIS 25 B TR . XFOREH EXRAE
BT (B B 8 BN 0 B AL, KEEARMERI B R L T Bl B AR XS 5 8]
WENE TR H R RAER.

RI-1FHTILMKERNEESR. BREENZREEE N FHERN
R 107 m B FREE 107" m, RIFITAHEEIS 1R PR o= 8] K F N E
BIZKE 107 m, /NFHRRE, AR EHEMANEAT .

x1-1 LRHRKENKER : (m)

B VR i BT 107 AL 102
SR 1021 ~1018 ANEBR 1

K FHEI B 1H 2 BB R 4X 10 i 1073
REEMNEER 1015~1012 —IRARRR 1074

B 47 S e Ry 1.5 10 AL MR EE 1078

KP4 7.0X108 E&ISF, 7 RIes 1077

HoER 2 6. 4108 TR 1071
BESREH CITRE 104 TR 10-15

P2k 32 103 EHIEKE 1073

2. BRI ERE BEATER—MTERMIR. FEN L, SRS EEN
JA S AR AT Rk TR E., BlanH A2 RO BRIk RIERES R T
Bz . RERERNRCHERZRE R E WM. MR (G, Gali-
lei, 1564—1642) K3 T HE A BN T HEH (G. Huygens, 1629—1695)
F 1657 F R T 55— BEA AT LA ES .,

EEr EALE TR BRI EABMG R, FENh s, BREYEX—#HFL
KFHH (24K B F3E, KHBRKHEESEFHKRESF T4 b2 gt
[ [E] %) B 1/86 400, 1956 4F I PRIHR AL e XA 1900 48 5 I3 4E CK FHAR4E
PO IE 13 43 2 B 8] 8] B > [ U3 4E) B9 1/31 556 925. 7947, RIHLER B 7 %
ZRR W AR, 2O R PR R R Z R, T ERE T
WAEH B, 1967 B+ =8 ER TR K S IER R E FH# RT3 E D E e et
B BARE: B RE-133 RFESHEIN BEAKRK(F=4,M,=0 f1 F=3,
My=0) Z B BREFRSTHY 9 192 631 770 A~ FHAR LR E] . X BRAT 4 R I 2
RIMERRBE AR B 107 2 ~10 KB %K .

4



F1-25HTILFA RIS RS, HATE B E S E Y78 R4 R
10" sBISOIRL T i B A A dr 107 s, 1 PR [B] [E] B S & B SE R (] 1079 s, ANF i
1] 1) B Bt , B B TR R SRS A T

®1-2 JLAHHEHHKER (s)
FHER 1018 FLR e BB 10¢
pNGESS 1.4X10Y ot A FREHFR 10-°
HBERAOAE R 101 S FEBRY 10—
PN:RSCp 10° ¥ R=3h A 10715
HERE A FE (—4F) 3.2X107 K&t — R T HE A 10-18
HIRA BEE(— 8. 610 iR i R 3 10-2
oK BH A B BR 5X10? Hed—RFEReE | 1072
NN e E 1 & W Tar ] 10—
=. BERMALKRR

L EShinR X tE B RR TR WA ERAE A S 3B 3, 45 1k B
HRBAER ., W, MERF LB R TR LA, B EHEEBR 3. 0X
10°m « s BRI GE K BABESRS s KPHLL 2.5X10°m « 71 0 T SR G340 0] 2 1) .0
JiERe . WNEXANBX L3, BEREITH. BAYIKNEHER— S B, HxT
AFEKZ B, Mk B SPRERAMEN . B, E— PRI, &
A FRE AN TRA R LW, AN FREXREHN. MAENESEY.
AL A F AR B2 IR Y, Yoz s 0L IO 3 R R R TR 9, X 30238 3h R i
HIXHE

2. BERMAGRER WEEPEAFAYEZ T RN S B0 fs
R WMBSRE. SERTLELNYE, 4 AT LR b LA 8 - kg
WEIDEFR . B TARKNSE R E—YEE RN #RERR R, B, 75
Ry AR B, LI EN B 2L R E. ERERETSYikE
BB ERERRASE R EIT IR R MITE S, ¥ UKHE NS
ER. :
T E B AR YRS AL BN B REET R Ak, MRS E R B A
PRAR X TT LARBOCE BE S R R MR R E 3RS

B# FARRNMERE , GINEALIRR SRBIRR BREIRRS, FTEA
B R Y IEVENRE B0 8 B BR AR AR R .

(D BEASIRR  B¥ EXHRNERILLRR, © i SR IEZ R

]



B xyz SR, xyz LR HEHER , BIA FI04E M « SiE i y 6t , KIBgAiEA R =
&, E 1 - 1Ca) Fim.

(2) BRARRZAEHRR —FIER ¢
£ YUYkt RiE shit, LAYk y
TENLE R AL AR R S, AR IEAC B9 A2 5
i, — R PLE KPR, 45 YRS 3h "
W eI, B B y "
BEPEREL, BRERMY—), £, )
WAEmE S, AnFw, B 1-1(b) BF EH1-1 AR
. BRBRYIKIEMSEHNA G () HABHEE: (b) BRLFE,
RUFRRBAHE.

FT #RRAEzheER

—. URXE BHHRE

W 1-2() B EHASIRRT, P RN B AT AR 2.y 2 X Fm ; ]
HES OF P SMAMEE r RFR LR r W EXR, KRR, TRR A
r=od-+y +=*k

Hl1-2 fBXBAMNBRE
() UERE; ) NBXE.

Sl K SRR v,z WA SR 128 r 0K/
r=lrl= /Ty T
4R 77 T8 AR o F R

x y z
cosq = cosf = cosy =
r r r



a By R r 5x. .y 2 T A BT HE
cos’a + cos’B+ cos’y = 1
HAEE, BN ERE r REESTETAELE , B RSB RIR 2. y.2
PIR r #R AT IR B H, iCfE '
r=r() : (1-1a)
B
x=x(@) y=y) z=z(@) (1-1b)
ERRBR TR T B AL B R AR AL, RO BUE RIE B A B IR R R
FRA&IAE- T B3, B3 A B R
r=x@®i+y@®)j (1-1c¢)
N X445 ,ﬁ@%%ff%z—‘ﬁﬁ?&Hﬂ%ﬁﬁ@ﬁiﬁﬁfﬁﬁﬂ‘]ﬁiﬁfﬁo‘
12 Bl S FE 2 8] BT 22 A B AR AR S i (X3l ) . AR (1 - 1b) il 8%
t FIARHE T
flx.y.2) =0
MR (1-1b) BREPLEHSEFE.
B, MR SRE—FH LES, ERE A BN £ = 3sinnt,y = 3cosnt,
Kbt sit,z.y hmit FESBEMVERE RN

r = 3sinn#i + 3cosntj

Bl RN
22+ =9
VLB B S AE LUBE A L, 20 3m R AZE.
— A

W 1-2(b) BN, R U HIZRIE 3, ERT 2 ¢, AR FE A U, AT R A 1y
TR e+ Aty JRARTE B sihk s HELR K ry FE A BRI, BN BHGELTAT A A
2| B YR M RBL Ar KRB, BRI R AR TERS B EFR At AL . Ar AR, B
Cip:t

Ar=1ry—r, = Axd + Ayj + Azk (1-2)
PN
‘ | ar|= Va2 + 4y + A2 (1-3)
KRBT A
= _Bx = By = ¢ Dz -
@ = arccos T B = arccos Tar] Y= arecos Ta a-4

ERERKR, UBRARIMENRE, RRR, DHRME | Ar| RAB Y
7



KE. MR AsTRAR Ac BRI, BUEFERE b 253 BR R B9 B, B) As HAB 1
KE, BREGE. —RIERLT,As 7 | Ar | RS, P Z Wi LR N
Sm, FE— AR B, HABE R, B R 10m, R 7ERHE At #4E T R, (1K
KANSEEBATAHE, B | dr | = ds,

FEEBRBALH (SD o, (LR MBI B A3 0K, FIFFS m xR,

=. EE

R AR Y A2 3 77 1) R PRAB B Yy R T 434 SV 44y B R
LR B 1-2(b) "I FERHE ¢ ~ (e A0 K, RS A B33 B,
HALEH Ar = ry —r, B2 Ar 5 Ar (WA FR A B S AERHE] A P3O 1955 B

__g _
v="5 (1-5)

438 BE £ 75 T R A IR P9 SIS BT 16D o B4R S 2 8 B R M I £ 35 B
RELRE £, B S 49338 J3F BT J2 Wi ) SR 7E — B B ) PR 40043 B G B 48
2. BERPEEE P A URMZ ¢ 0 RB T EL S AR A 2%, At
AR, V249 B R B 20 S 2 R A TE A S HE BB BT, X Ar— O B, Ar—0,
{BiX T Ar/ A HIE TR —RBRE ZE M A SRR E R, FFRE R, D
ar . dr (1-6)

v=lim= = =
a0 At dt
Wi S B B 7 ) 2 A — O BH BB R B BR 7 18, BZ 30 b A S0 bIs
H.
Wk 1 B T 4 3R B Pt 2 R o B B A0 B I R RR R L 7R A AR A
R BERER N

v:j—:z%i+%fj+9£k=vri+vyj+vzk -7
BEXDNK
| v=|v|I=Jd+J+o (1-8)
77 AL 1 R '
a = arccos 2= B= arccos =2 Y = arccos & 1-9
v v v

3 B HRRIRE, & TR AT S BT T B 0 1-2(b)
B 7 At BN, RS BT 2t BN As, B4, As 5 At BIHAERRH Ar B[]
PA R A S s R, B

As

AL (1-10)

v =



At — 0 B, A[IAN ds = | dr |, BTLABRRY i & (R FRiEZR)
As _ds_ ldrl_ a-11

v=lm S =@ dt

WA S B RN TR, TR B B RN — IR R S TR,
FEEBR A4 (SD o, ERAEE B NK « B SR me s,

/g . hniE B

I BRI R AU SR AL RS Y, T RIS B KN AL,
HLADIE T BE T 1] B 34 o 53 DA 3287 0338 B A v et o
L P¥maEE i 1-3 FrR,e
B2, RS AENL B A AL, BB Ry vy 52+ At
w2, R TENLE B AL, B K vy At BT
B P JO A P AR AL P R B S B Av =
vy — v, B U Av 5 A B HEE U
JR S AE A B[R] P9 B S 5 hm 53 B , B
- Ay
= A 1-3  HEFMME
SRy o B L B SR s AR AR Ar PN IR B B AR AL R, T 1) R R A e i
B ]
2. GO INGERE  Ar ARG, 3X BERS A PN 3B S AL BAR /N, X4 Ar— O Bt , 4
REE) Av—>0, HfB Av/ At #43EF— % BRAE , 2208 0 U5 S 7E B %) ¢ B B3 B s
B, RRMEE A ER N

TG BE R e T B R TE A — B 2 AR AR, H T [ Ar — O B Av B9 BR
6 — BB T, 5 — B 20 s B B 77 18] 5 3 B O 16 R A — B ZE BN ERZ SR, i
BRI @ RN EHLRE P, B EE S, e 5 v [/ ; Bk
BT ,a 5v R,
TEHALRRP, INEER RN
_dv __ dv,

., du,.
a—a—Ttl—'—Ftl]‘f—

(1-12

d’r
dzr?

dv.,
k=
2 2 2 ‘
=it D+ S5 —itaj+ak 1-13)
TEE bR BATH (SD o, IR BE Y BAL K « B B R me 572,



UESNBTHREBSN—LYBRE, R N8 R IEE %
XEYEE T, B BRMRYEE RSN S B YR B AEB S, R —
21, RE Y B P B9 B A8 B R 118, AT BB A8 PR S R
19 o 38 AR AL AT, P A AN BT, R i3E s R 3R R A SRS AR L i
.

B=T RRAEBEZhHFENEREDE

BB B 8 EEAE 5 RABDUR USSR R . — BAGE T R 938
BT, BLAT A T A B B S A 2 BRI 0L . B S B i R R B B R OB TR
BB BB [AVRI AT 43 Ry P2 : — IR B MR S 38 B R , SR R AGE B 0 B
BN ; 55— 26 J2 B S0 A BB S5 A2 A R B, SRR A58 30 B A Bl
7.

Bl1-1  FRTE 20y FEAKIE 2 = ¢ BERITIE y = 2°/320 B30,
Kt B sithzoy BmitoR.

D BURMEE 2s REVE 4s KRNI H B P 5

2) BURTESS 2s KA 4s RAHEE ;

3) FRTES 25 AT 4s KEGHEE .

B RECHFRFRY y B TR ERER . 2 = 2 ﬁ‘;)\ y =

x'/320 1,48 y = 1°/320 R R KB B R K

— — 42
r=x+ yj tz+320]

th =2sBt r, = (4.0i40.2j)m

t, =4sBf  r, = (16.0i+12. 8)m

1) 5 2s KRBV 4s KM R

Ar=r,—r =[(16.0—4.0)i+ (12.8—0.2)j]m
= (12.0i +12.6j)m
K
-l Aar|=v12.0°+12.67m = 17. 4m

Ar 5 x Bz B85k MR

= 46. 4°

_ Ay _ 12.6
@ = arctan Ar arctan 12.0

10



