NS F T

: & e
", : g

\. - w3 §
- B
. '-i«' - h

[ ~_\-,'._,:‘.;
o IR

R

e

\ P

\\ s

¢ ¥ o

o s

R

MK Fx ¥ uma

e
\_’  TIANJIN UNIVERSITY PRESS




Rl s A

NIVERSITY PRES

TIANJIN

KB xZuma

=



BB ESRE (CIP) ¥ #E

KEFEYE . LM CREMBE)RE HRE . — K
KB KA HfRAE ,2005.2
ISBN 7-5618-2072-0

I.k.
V.04

AP | B N || B 7 b el R 2 S 5 0]

o E R A B CIP B AZ F (2005) 28 011706 5

HRE 1T

5
=
=R e >

MoIFNHB IR E

SEHS S HEREMR

REBAZE M At

¥ X F0

RN TR 92 5 K E KA (HF 4 : 300072)
BATH :022 - 27403647  HRIAEE . 022 - 27402742
ERKHLE AERARFTEAH
EE&HHERIE

185mm x 230mm

18

404 7 .

20052 A% 1 iR

2005 FE2 A 1K

1-3200
25.00 7T

}




EABRBERE AR ZRE RO YHEY, AR HEANLNR RIS, YHE¥
R T HAbE R IR S E AR KRR, (REYHZ)RBERRIFE L FEUE
MEEEMIEREZ — At 5 HAARBHZEIBIHERX, BASRERELRRT
YRS, EREFRBERAA WL RS, EhREATTERY, THAER L EY £
SR SRR SR B R S O T, B A MR TER .

KHALISE , A 3E DA R B AR, RSB RS AR T WEHAM , 202 : 1%
B S g M CRFEY ) (B S 8E Bk, 1980, 1981,1982) s ZE 4 £ E 4 A (¥
) (A A, 1981 ; B2 i it ,2001) s BRECAE (18 4 (RF W BE) (K
HRE AR, 1999) s BRI F 4B (R P HE) (KRB RF L, 2001) . ZEH45F
FHEARE R, AR ARTRANE R T, e B E 57 R E &S+ 15 2
RN A FAEMMAESRBALEFRTRLSAE, EREHFL HY¥
B R HE R FH ARG ZRHT, RITBIEEYELHER ST A SEHR LN
HHARER” HEEGZFENHRRESHFLE, RRUKRKFEAHM AL HET
XEREH -

WEHRERHESEE: (DEREMNERSE, UBEFRES EEHRTERN
X, IREBIESARY, BT, AT (2)& YRBREH S ERNAER LA, U
fREHMNANEEREFME PHONA, RTPEARSE; Q) WBEMFIkANES
HERRES A ENEZRS, LA S 4% 5% R

HEHMILS =M. F— ZHEMAEREM, LIREHBAST N E, IF¥
i 112 ~ 128 20 B MHAER S B R BUE AT R F A A —e 41t
YHEERE, E 5REN I BT URZHEEIRGEHR —BE L RILRIREH
2hR R

EF— AR RE S B, EHERBTRY FRAOER T/, SmEL
EMIRE NAE 1280, B3 4 FohHe, Enl; Boh , B ms, =
AR Jesh i 6, 2 0 SUHMHE , Bt B B T8 B TR S AR T, B
P R% .

HTRATKFAR, 20 & 20 R IR R 2 33 B A 1498 it iF 548 1E

] HER
VAN o 2004 % 12 &



IR JRAIETNES oo oooeeeemmermmemrr s (1)

1.1 BF[A]EGZS[A]  creerrererrerenrentitiiiiiii e (1)

1.2 }ﬁ}ﬁ@@ﬂgﬁﬁ .................................................................. (3)
IEEI‘%—E .................................................................................... (18)

B LT L RRETT LT TP RPEPR (18)
E2E HFHERPERTER oo (21)
2.1 BB ENERL oooooerrrrrrrrmei (21)
2.2 (NFIREAENTHE R JEMBEETR  coccereeeceerininii e (28)
B T e (34)

B B T R LRTTREPPTPRPIPPIPPID (34)
EI3F HAETEEETFEER oo (37)
3.1 S TS RSP svsvvess mavassves sevnss ssvsssmnsstons o asasspanmans it (37)

3.2 HIREESHIBRBESFIE ---ovvvovrermre e (41)

3.3 A B EHEMIPESFE o (54)

3.4 JRLMIBBHEFE ~ovvvoverererrrrmrtn e (58)

g T (61)
B s (62)
F4EF RMEPEEED oo (67)
4.1 FEBEETNEIFEIR oo (67)

4.2 FEHIFEBNER oo (70)

4.3 EHEETNISHREETE oo (79)

4.4 BHFETH ovoveverenreriiiiii e (82)

4.5 PEBR cccciiciiiiiiiiiiiiiiiiiiiiiiieriitiiiiessnstetisssstnsaarisainetnaraennsanenns (86)

3 = N (88)
TJRE oo vvovnsonnns cvansusens sxmviesiss seumssssmanines 54305 6555 o6 swnnnasihaossansin vimran ey (88)
ES5E AR oo (93)
5.1 SR TFBENBYTCIEHE - ovvvvvererrrrrrnrmmiineriiieeeeieeieeeaeeeees (94)

5.2 HAESKAEBRARLERMIEEFRIBOIEE X oo, (96)

5.3 REEWEHMIBESIRMABE oo (101)

5.4 BSOMBEYBETFAIAG  cooewevsvissconassmsnessosnsssosiannmemssnnnsrnssennnrannars (104)



AyREOE®)

5.5 ﬁql&i&:}:ggﬁ@ﬁﬂ ...................................................... (109)
5.6 HESHEMFEEIEELI AR - (113)
BRI coovvmremeree e (116)
> S R PP PS (117)
%6§ B IR BT oo e (121)
6.1 WATLBRBHIEIHR  coreereereermrereerererime et (121)
6.2 mﬁ%%_%ﬁ ............................................................... (122)
6.3 MARE—FREBBCUKGEIBFIRA o ooeerroeeememees (125)
6.4 HHGTRRFBIIITR covrverrerrrrermmrrrirenii i, (129)
6.5 TEIRTIEHEIRIEIR overvrermrmrremreerrreretieretiiniann et (133)
6.6 HIHEE TER oo (138)
6.7 f%ﬁg ........................................................................ (143)
6.8 ,}ﬁ ................................................................................. (145)
2 < PN (149)
B PP (150)
7.1 @ﬁlﬁﬁlﬁ% ....................................... eeecesevtartierirorssesine (153)
7.2 %%%B{Jﬁ)ﬁ .................. SR LA AL LI ( 162)
7.3 %ﬁ" .............................................................................. (169)
7.4 BRELIGTIHGRIF  cooeervererrerereeetminrmirni et ena s (176)
7.5 %%%:ﬁg@gw ............................................................... (178)
7.6 %@%qqggﬁgﬁ»ﬁ ................................... eeeeereceenattattaenanone (183)
7.7 HBABIGHIBER oo (190)
l%ljé—@ .................................................................................... (195)
BB oot ettt ee et e s b e e aa e aas (195)
FE Bie#% .................................................. (203)
8.1 FBIHHEIHL covvrerrrresmrrmmtiiiiii e e et e e (203)
8.2 EATEEREIG --ccvvvvvvererrrrrrramerrrnii i eee et e e anr e (207)
8.3 MK LR L L LTI L L L CRRRRPID (211)
8.4 TGS BETIHE - cvovvveremmmemii it e . (217)
8.5 %Dﬁ\'mﬂﬁﬁﬁ» ............................................................... (222)
m%@ .................................................................................... (233)



FOM EHBEBRRL -----oorovrvmrerrreermici (239)

9.1 EETEHLENZL coooreereere (239)
0.2 HRRERRIIIIGAR cooeveererserrmmmmistimii (241)
9.3 HERIBHBIRRMIER ooooereerrerenn e (241)
9.4 @E%@@Q@E%@% ................................................... (243)
9.5 EIRGHIRR oocccererrrrneri s (247)
9.6 m%mﬁgﬁ ..................................................................... (251)
‘Eg‘%ﬂ .................................................................................... (253)
B LR T TP P TP T PR PP PPRTYPETSYSPRYREPPR (253)
% lOi iﬁﬁ%ﬁgﬁ ............................................................... (257)
10.1 &g%m .......................................................... eeererieneens (257)
10.2 FETEHTTHFRL ocvvovvverrrrrreraniiiiiiiceee (259)
10.3 HREIGHAATTIEAEER -orovrreererreniei (262)

ooooo



F1¥F REBEHF

R T UILTERER B Y B SRE RB RS SMERE, &
FFEACH , Yy BSOS IR A AR MR L B B B B, R
B BEE R — R XFIZ SR SRS . BRI NUIRE A A9 22 RERR
N,

HFRREMRE . 7Ed R, AMTREM A = 52 B h 45t T KB 0 B A i 2
AFRE A FEHR IR RARK AR T X S22 MR BISE, F B R R M T
RAHITTRR, AT 8 AMAIRE R OL BTSN, 4SS T AT AR T A3 hn i
RS, WL 2 B T IR ST R

SRR LI HBshEME 1% . BRI IR YRR 3, B h
e sz sh ALz sh R A

1.1 5%

WEFR—I TR AR, TR AR, J22 N —4 4
32, FPTA HLHR A 52 BLAR B Xt A Tk B0 5 ) S M UL A0 7 i 4 5 U 4 o i 3
R

& 315 B[R] 025 () SR AR O , BB A 0 B S T A R R s 1 1

I EI RO AR 2 S R, BT R TR IO % . s b, A1
L PHRAE S et 1] 6 - Bk B, PR OO TR 53 /N 5 R 8 428 A B0 Bk e
MR WE AR . ZEXTHIRUSMG R A FHARE , AR LA R P A M5k
AT BGRB9S 5 B A IV, A BRI e R 033 5 76 JE 4 e, LR 0
ATEAB RN T B R R . I LA, AMTTRLE T A FHME A B 0k o 2 BT 22 1
HIRFTEL A 1 ANKBR F el TR A E B8 b 52 730 B R 4959, 1 48 w0 K A B8 4 9 A< P
HARZZY 518, BT AU P A9 IR O A BE B, 1 F A A 4% 24 ok /M 1
FARB/NE 5 60 SPAFHS 1 K HSN X530 60 FRPAFD, 4R, AT BEH
R AR RN, AT 1 MIEAE, L AR BRI 0.001 B, B, B 00
HERRBORA, AT R F P 358 ARG BREE BT 4% 5 580 0 M ) W, T A 2 2 B
RE , LA e ME S S 60 it [ 0k R 5 b L MR 5 R A B R A B &
1967 47, 55+ = B P R 2 e SR T M ST B R A O B e e —— R T
B A | IR FRD AT 4-133 J5 T 525 PN A 200 R 2 160 5 2 9 X 1 4 0 20




899 192 631 770 £, BHEMPEERTIEN, BT XA TSR EREDURST & bk
BB SRR KA R A

AP ARSI EH, FRHREUKENITEAZEMA, s b
AR R BN LA, 1889 4, F—BEHRTBEASHREECRERTER
RPHHREEBRAERREENBAZEREMERE X 1 Kk, AW, XX
MERFAEARKOER, 8%, BEERBRRFFTEMNNEBE, 55, EARMR
AR TR, A X KRR MR H & EREA — 1 EH M kB BE N
HHBEE. 1960 4, B+ —BERH B TR T FSYERKE SRS, ILE
%-86 JFT 2Py - 5ds BRIE MR EOGIR B 1 650 763. 73 f54 1 K, 1983 4F, %6
THEERTRAES X —REHF I RE, LEHCERT T 1/299 792 458 B#y
B 1] B R P L B R K B B U 10K,

B B ) (ST) Bt 18] A4 BB AL R AR, B4 s K EE MBI RK, B4 mo 723K 1-1
R 1-2 F4rHIF T — e g R B () (B R SRRV K B ML

F1-1 AN EESNHRE ' Bfi:s
FHER 10% BEAEAN 5x107*
HUBREE I 1.3% 10" S T2k F TR 1x1078
BEEH 5.2x 10" S FHEHEH 1x10-7
HIRAFFPQ F) 3.2x10° P A FEEH 2x 107"
BRRAREAY 2.6 % 10° K FF B TR ] ~10-"
HBR B A 8.6x 10 B3 ~10-%
BIRERE R 1x107° FEEF A RO B 1R ~10-%
F12 RBPKEMBEFESNRE HfI:m
FHORE ~10% BAMEE 1~2x10°
MERPIK FH Y T 3BE % 1.49 x 10" — IR R 1x107*
HERE A R T HBEE 3.8x10 fETFHER 1x10°%
WERER 6.37x 1¢° BFRREEEK 8x10-1
PSR KHRBEROTEE 1x10* T RGEE e 1x10-1

& 1-1 fk 1-2 IR M BAR RS, BRI Aot R 2 A R BB T
HHE R BBEREE . X, RIS, B— AL (8 %) FRERR
ALET . BEATHEEESET#I RS YHERNBAHAE—E, R AT 4
BIREIEFBAL, R 1-3 51 it R 200 o X H SR BOM B R TR

(4



®13 ERBUHTHHEERERT

HER EXHEHE PRE | BEZR RXEEFRS P
10-! d 4 10 da +
10°2 c E 10* h 5]
10-3 m -3 10° k ¥+
10-¢ @ % 10° M JK
10° n 2] 10° G #H
10-12 p ® 102 T X
10-1 f & 10 P #
1018 a ) 10" E X
10-% z K 102 Z &
10-* y % 10* Y B

R 14 TR 1-5 *p5 i o ta g i 8] (8 R /N ROBE K BE B AL 48 9K o
F 14 ST i) i) R ) 2844 2 R

B g Fegkada)
B ps 107125
b ns 10-%
e us 1055
P ms 1073

15 PREKENEUIER

E4 s K B ) ]
(z&S pm 10~%m
;MK nm 10-%m
® A 10~
& S pm 10~ 2m
KK fm 10" 5m

R R BB 25 18] @ % A M A AL %R o B0, B 26 P03l 00 1 (] B B
BT RS, FRE RSN (BB R AU), 1AU = 1.495 978 1 x 10" m; K&
LASP R R A a] B BE BB 3 PR " E N T BB (“ Yo R E—AE B s i BE
45 R l.y.),ll.y. = 9.460 730x 105 m =~ 10" m,

1.2 JisiEshihiig

1.2.1 Bk..

YR B RA R NMIBRE . YRS ST BRHE, Yk b &4 3840 1058 31
G AME. Hit, fRYikssh 2RI, E%, 4 D ERIELKER



AR e

TR EMREIL.

X FHFRESER A MEH R TR T a3 SR AT E, IR
REH UL S E O, X ERTER KD A R 3h % 75 1 =] LA
AEFER A LEDEREHM BN —MUEAEEME R EFREHEBRK
/N RU9IE 305 3 T RIE AR I RIS 3 — 268012 30, B TR BB R BiE 30 1%
SUERARE, W A WBUL M — A R B2 SRR Y 2. W EBIETR, EY ik =1k
R—ER ER/MBEA FE B LA mORBSE, X E R SRR, fFR N &

SR, MRFEHRY BRI URDERNIEZE, AR ER I — A
T o XBS, BT RS i 2580/ NBER 43, T4 484 B/ N IR 4 B R BB s B ik
EE-ABRANES FIRRE, MRS HPENREANZS, AT FEE
TYREIES) o

BTk, # B R R A RE S R Y ihE s Bt FEHE R AR R —
RGBSR, B 2R R 22 B S22 S A, R A MIE S, &
BHBESER FIALERNYHEE,

1.2.2 2EE2EL4%%

R E— V1Y RIgAE T2 3 o, 32 3h X Fh 5 8 1 A K AR Y R 3B Bl 4 0o
o (B, IEE XA, BEXHEM YA R 2 ShHFEAT I 3 0 ARESR , 3R 6 2 2648 55 4
—NORENZ R, IS BYEUR S EANS LD EBEER IS ER. BR,
EETARMNSE R, Y2 32B ERRNHR AR FE ORISR, Hlin, 87
SEBFHRE LA, AR TFPETHEREEEL T, T ERI AR
U EMEE#HEEE. IHMFIFRE. IR, ANIXHE SR LA X,
IR RN IE RS S A SR 3 R » 3B RN , T 32 30 8 iR RAR A A9

B, ZExtyike B Fa shR ST RIIR B UFESE R EBRITAEN
SRR B RNLIRREEALIER RARR, ARG ARUTREE AR
BIRRFE.

1.23 #x5E5HHK

ERMFER R RS A B R R SRR Y ERE—AEN
SER BUEUSEREET M BRREY, ARESERANEE— I EEA
TEARIRR IR, BT 0. RFE SRR AFTEL R P S, FR4, NEA 0351 P
AR R OP AR T ARSI R, O BFF N R A P AN E &R, B4
R R OP BIFUNIR T RS e B 5 A (a BOBE B , 7 14 2 I S B AR



1R FAEDY

LS 5 B AL 5 OP AT LARIE K ro
TEB TR A A S BB [ R T A , AT 7 S Bt [ £ AR AL 1 1 R A
B[] BR R A TE 2
r=r(¢t) (1.2.1)
MR T R S S 4R, W B S AR R 2 ¢ IOLE, R b R 5 O 1B 3
BERRIBEHHE
TERERMARR D, R MR B LCRASBERRE,
FEEMMIRRT, = X\ Y. Z EHEH, z
3 H KRB IE J7 A A6 FARAER U, A 1-1 B t
o iR ¢ S A ERE LB RO TN £ (1) k/'
y(2)z(0) ,RER BB, LR AE R i _
r(1) = x(0)i+ y(0)j +2()k  (1.2.2) i#|0 v Y
E NN FipES 3 N4 VC N LTS P et S v
EIHRERE, KA/DEEE N — R KE, K
TR R & AR 1, X F 2% RBEFER H1-1 EAEFA
AR BE R TR ALK 3 N 4y B R (R (L TR, B O
x = x(t)
y = y(1) (1.2.3)
z = z(t)
MR NRE S RBEEMLIRR TS BEIR, EAHIHR T RAES LR
7 TR 5338 3 SL B SR BARAG , BIZS (8] A il 2232 3 BT B4 B SV AR v =
NEZLIEF,
PR r IR TR SHEHSE x (1) .y(2) . 2(¢) MR TENXE,
r=lri=vValey s

x
cos a = =
r
cosﬁ:l
-
z
cos Y = —
;

XF o By BRIRAMR r 5X. Y. Z BIE a2 f , i EL 2
cos’a + cos’f + cos?y = 1
BRA PRI,
BE,BEHE - RAEZ RN BT E =M 4R, B — R, MR RS



T FRE RS,
SRR 5SS R e — AT P, AN B 3 A S A B BT 2 iR
SR, T EE R B T XY SRR AR ST E L, R
BALER Z SRR N 0, ME ST BB R FAR(1.2.3) HHTLY
x = x(t)
{y = y(1)
IR F A ELES, N EE— AR T RS, M ERE R —
%z F) BRI BN (1.2.3) KR
X = x(t)
TEERB R, A RIS R | 0 5y 3 B 1 ) AT PR BL RO IF L Sk %
No
HTEW, %8 x—t.y—t.z— KHOH LK B R B A 0B BE A 1A 28 1k 1 1
. |
e . RAKTEEHWT LR AR R
ERAGES T E S, MBS RIS RN A
(ISR AR AR L RLSR r S0 ] ) e R B AR
1 ,ABH 0, W 1-2 BT TERR AR R, IR A8
o PIE B EARIFD r SHIR A 0 R, B S
B Zaeh - 50 BERRIE B TEHR R AR R P
B1-2 RekRE — AR B LR BOFE 1, R 2 T A AR, 53
—AEHREIEE 0 BINTT [, FR A  AARa IR 1 B R R BHE K e, , UV
I BRI RIBIER ¢ MIKBER, X BARR S HABIRRPHARRR i j .k
BRI, ENRRERE, By M RME RS SRR L8, 21Kk
MIRES, R ENEHERE N
r(t) = r(t)e, (1.2.4)
r(¢) RRBERIFT,
ERFASBELATR,NE K
r = r(t)}
= 6(t)
K r(1).0(e) 5B ROLR BRI 5 BRI 43
¥R (1.2.3).(1.2.5) FHSR EE, TEIF S HTE R E S TR
IR, EDBLE AR, 4151
flx,y,2z) =0
£(r,0) =0

[

(1.2.5)



BISE 11 ELNE TR AT A AR R PSR RREE XY Z OB BRI

x =0
y = Acos 2%):
Z = Asin 2—;&
Hep AT HER S RESARREARHPE SR,
B’ HEES

r=xi+y+2zk = (Acosz—;,tt)j + (AsingTEt)k
MaEshREXPHESE « 8RR HE B
V4= A
R, HBR AR YZ FENEE LIRS 0 FEG LA ¥R E B
EEE,
1.2.4 E#5%E

B RMR RS ERTYEE A 1-3 fr
RS RPEB SR AT MR TP AL e T
+ At IFZMLTF Q /78 Ar BRI EIBR Y, iR AL B Y
BB R A AL R M BRI, AR At B o
BB ALRE ,iEHE Ar, RR A

Ar = r(t + At) - r(t) (1.2.6)

EE PR H o, LB R B S K B, B K, iR 4E mo

HBRIBHE, U BIFERENBRRE, BBE KN XET; MBERRE, B
TRITEYUEMN P 53 Q SELMHBHKE  —BHER T, BEE A BHEIRE S
HEET IBEFE AS SEAIRMA/N | Ar | ZIAEAHERER . RE Y At~ 0 IR FRIE
%T,Eﬂnﬁ“ﬁi&ﬁﬁ%,ﬂﬂggﬁs = lim | Ar [, B0dS = | dr | IR BIERXS | Ar |
HAr=1r(e+00) 1=1r() | JEER ¢+ A RERKES | 2K EREE,
BNZe3t Ar JEAL R R/ RIBREE | TR 6L 3 T 3 8 K/ NI 161 19354k o

BEERERRSETAREMA RN YER B Ar S5HE R A B HE
TR A WHE AR B3R GEE  BROM R ASZE A BRI B F R, B R

v = Ar/At

- R B R S B R B R T —%.

£ At — 0 B, FIRV- B AR PR FIR ¢ B 2L R I SRR AR AL 38 BRI 7
BRI R R, PRI, B

r(z)

®1-3 fif




KB

Ar _dr
vo=lmoAr =0 (1.2.7)

JB s B W B A LA SR X B R — B B AR B E W T L R E ¢ B
ZI R S BT BB R R YIR J7 18], 48 181 1E BRI RT 7 . 76 E PR 8 ALl v, R A B8
gk - B iEEm s,

HE R NMRAER IR v,
dr| _ds
de| — dt
fERNZRIZ BN, R H AR AR R AR HUE B S RIE R

1. B A AahR 2 POl B 6 0 A

TEHAMIRR D EEARIAN

ve iy - 85 Y50 (1.2.8)

d dt
HaaRiEh
dx
X = gy

vy = %{ (1.2.9)

dz
’Uz=a

AX(1.2.8) PH—PDEEIFNMFTEHIZ, RBAR _ES—40E5,
2. FER A IR R B A
REFEEHE L, Eﬂzﬁﬁéﬁ?#‘ EEAIRIEN

v _;trz dt(re) = dte +r—(e)

KA dr/de R 5{4%%7(/J\ISEBTI§JH4JEU{:$ R AR EE S &

FEEFRRARIEE) RERARE o WHTRERE, EM e (¢t + At) - €,(¢) TR ¢
BERIE] ¢ + A SRR B KRBT, W ELe, (1 + A1) - ,(£)]/As BIFERT
At BYRIA e, BFIRALER T, b XA mE I+

e = lim{le.(e + A0) - e(1)]/Ar}

WHEER, At bt E e, BIER Ae, = [e,(¢ + A1) - 6,(1) | HRE—N KB,
ME 1-4 PRAER H, 4 Ar—> 08T, Ae, BIR/DNRRH T 50 K1 M BE A6 BIF/]
%, T Ae, KIJT TR T 55 ey 0977 11— B, tuRE 2 S8 i AL AR B IE 7 18] — 3, Bk

(e = [1m( ) ]es = oo

B, FERR AR AR R B R IR R

1}:|v|=




_ ®iw mamey G

dr dé
Vo= 38t T 4, (1.2.10)

Kp, FSHERNE T RERERE, H -
RS R R B A R RS v BT
E2y

40 (1.2.11)
=Ty B1-4 ARLFRAIPEEHHALY
R ZE AR iz sh e, B R O R AR R, BRERmEENF, B R
BaSEARMERREEFEAT, Mo, = dr/dt = O;ETMEABESESHREBESR

H LB R B AR A S BRI 0 B 0p = r(dO/de) UBLRHEIRZBHER » =
dS/de.d0/dt R T AN KGR S RNELLF S RIBEE, € LERERZ3)
HIFERE 1L wo TEE PR AL, A B AN IEE - B iEfE rad - 7'

w = %? (1.2.12)

R J&2 B 3 R
ESRBFREHF, 0 HER.

BB 1-2 7EMERE,IFESKEER « ANH
s — Ak, iR I 1-5 BN 57 T B AL AR
AP R BN

r = (vycos a)ii + [(vosin a)t - %gtz]j
K (1) R S 2t B KA X BB E A
(2) BR AR ERMSER,

W15 #m1-2H B () PRI R S8, EERKET MK,
WELR U, AR EE R EE BT BB AR R AT LA i i B e %
Bz SR EUR 1 HE IR B H RN &, R ¥ K5 B vyo vy —ERAHE
HIBRE, 2 HE T 0 FRAE I 72 B A 18 ik BB o S TS it ] .

REERE N, 8

d d . 1 .
vy = Ef = a[(vosm a)t ——Z—gtzl = vgsin a — gt

2 vy = 0,8 BB TR R )

vosin a

g

ty =



(wvgsin a )2

(2) %E}ﬁ%%g Ymax = vosin aty — —%‘gt% =

2g
i B R T 2 T AR [B] ¢ NIRRT AR
. 1
y = vosin aty ~ 5 gly = 0
Y
ERBABERZ, BB FER, AT ER A
vésin 2a
Xmax = VCOS aty = _g—
7z 1-6 T3] 3 et (A 3 B W /NS B R
*®1-6 REEYEEERHERER Bfim.s!
e 3 x 108 ZRPREE 3.3 x 10
BT RENE SR E 2.2 x 10° I ENEE 2.7 x 16?
Hb3RGe K PR %3S 33 B 3.0 x 10* AR B AR 12
B—-FHEE 7.8 x 10° WA RITEE ~ 1073
Fol O 7 x 107 VKT B B 10°¢
HBR B ¥R 4.6 x 107 AREKEE 3 %107
SHATFREH(ER) 4.5 x 107 KRB ~ 10-

1.2.5 mi g

i B 2 R R B ) ARG AR R W Y T R R A R R — Rt R
(] £ SR 3o BN P 1-6 BT , A TE ¢ B 220 e + Ar RYZIBEBE S B Krw (o) Bl w (e + At) o
Ay ERBEEHEE L5 E] ] BR A Lt R T B R R A 2
AL, B AR At B R mEE, B X
P, »(t+a0) a = [v(t+ A1) - v()]/At = Av/At
% Ar — O B, b3RR3 0 2 B AR BRI SR 35 R A
e ¢ BB RS hm sk B, R BR MR, B N

a =gm(ﬁ—:‘)=g—¥ :% (1.2.13)
H1-6 Mk JinsgE B S T3 BE R o (] ) — B SR 3, L 2 Xk ]

MR B mEERKE, R MR At — 08, &
BB —BIER T, RANMEE SEEEF A LA~ REEE
KEHP, NPT EAER—EL L, RFE SRR 0 BRI H P, g S
PEAK - B2, 8 Em . 52,



