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REERFIGHELT B REN =" 1080 FEEBR. R, E£F
SRR T, MREEAESHANE LS, NHEEW RS ETE. BA,
HEZLRMEEASRENFERGE NSRS BAZM L REFHE. flin, &
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p.=F.. | (7.7)

A RILBIRRTAT XhERE p, W E. —BIEAT p, B GEE
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B RETA m GREREEy, N—AFeAF 8 U, 89k 5 iEF 5
FABRAFTR U, GEZTH RRSBHFEGHRE.

B: PR EMTPEIAEAFERN SR ENHO LR B A EFHTEZ
AREBENEYFE AL,,0, RTREFHEA S RO SRR, v, 5HRT
BN EA, TAR vsinf, = v,sind, . v, Fo v, LMW A A BT TR LEL
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=gy, t V.EHEEXHNMSEZPTHBEP P HEXER

P = Ema v, = Ema v, + VZma,
R#E |
P=P +V>m,. (8.1)
A, - EFEEBHBRETFENSERK . 2B D P =0, kB2

FEKBEEN

V= P #Zmava (8
S S -2)
MRNFRGEWHEFTE MNRAZHEN ZSE ZH L. XRADHE LR
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r,sing, ) :
M, = > im (x93, — 3.2.) = D mrig,. (9.8)
A—JTHE DA H RS B
L = %Zmd(fi + g, +22) - U.
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BUE MK MR B B B (B 8) ST (1/2)r-rde, WEER N df. KA M
BT LS R

M=2mf, (14.3)
Hop f A R BT LB B A P E Rk R N 8, BRI B )
ARABRASKHFANER(FE9E =240,

|
rdy :
dp I

" AN

K 8

MERHMBIBETEL R, EFSREsH R, T URE 5 #5842 @k R

O EACHGHREHRAHRETFHEEREH GRS B RRS.
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BEROHHHHEHEE. FH 4.2 M Zre, UARR

E:%(f2+r2 ¢2)+U(r):m2f2+2l\”4li2+U(r). (144)
i I ] 18
'mdr—\/2 [E-U(r)]- M (14.5)
Y/dt Nm d mort’ '
SBEERIFHSE
t = f dr — + const. (14.6)
21E- U] - s
W (14.2) B 1
dg0=nll\f2dt,
M(14.5)3RH de RA ERXIHFEHE278
¢ = (M/r*)dr + const . (14.7)

V2m[E - U(r)] - M*[+°
AX(14.6)F(14. DA B TRBEN —BELIWESE. 2(4.DEH T r
Mo MXR, MBS HE MAR(4.60) BB TRAB T OER » B EZE4L
R AR (4. 2) T HMoNF SRS E , Hik ¢ SRR B AT,
AR(14. )XW, BRBHFTUBFERERE MG TN —4izg), BN %
OB EER

U, = U(r)+21\7g;. (14.8)
HA M Qmr® )R B S %88
U(r)+21:::2=E (14.9)

FREK r BB TES KN RBB.OCHER. S (14, 9) BALRHAE [ 3 K 7
ETF HXARUEARES(EAX -SSP IL, XREANAEE AN
F.HEA =0 RAPULAFT A, BB r ()T A 028 S s /sl
K.

R - WERRBRZ r=>r, WRE, NZ 302 T RAY, Bl ol LK 44 2]
Fg5mAt .

MR r WELRBERAA LR r® r WSS EERE, BEARSAT
P i 7=, B R IR TG DA Y AR T, 3 A BE U6 B B R A R AR B
(14.7)  HEE B R BL, r Nr B ro REHEE r . BREIHAE b0 F
¥
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" max (M/r*)dr
¢ - 2-[’:"-.,1 V2mlE - U(r)] - M7
BB AR FMEX N EMAET 27 B BEAE, B Ap=2nm[n ,HH m,
n REWN MARSBRRES n MXERZEAY, %30 » BJE, B2 886
e ElE RTE 2 i
RMXERIFRAEL, S TEREER U(r), M A AETF 2r (A K
B HAE—BEA T BELARHAN. B XF BRI EH MR NER,
BREKHEIHNFZEHERTH(E9).

(14.10)

Hﬁﬁ?ﬁﬁﬁ?@ﬁﬂ%ﬁbﬁ%*%ﬁ@b%ﬁﬁﬂ%,ﬁﬁﬁ%ﬂﬁ%ﬁﬁﬁé‘sﬁ%

PP IE . B —FBE T —WiHe, E MMM FSRBET (2R §23 IFE3).
AX(14.5)(UEAR(14.6)M(14. 7)) B F HBEREIT S REFE .
il o NIEMBEITAMER T MER, NEEEXSHHEYGE -, MHEKN » Xt
BiE o REBMSAE. B, Pul X 8 SR K X FRE . an, R ATM
FN r=ro.AFE E—BIUBEE r=r S REE—BYHRHNNBEET
— A = R R BN ST EREEEEHE NS R BRER. X
THENNM r=r,, B TC5 K X FR 5 324 B A TC R B2 2 40

M >0 B, BB EE (R M 20 mz&%}—#ﬁrﬁ&%k,mﬁﬁﬁﬁ

EARREES G AL ES A S RE RSB E I, A Y r—0 B
RERBRBEMAE M — oo, AR BB FHH L. B RER

2

.2
mr =E-U(r)- M

2 2 mr’ >0
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B
A UGr) + %<Er2
Al ElL, r VREBE TR E R

UG < — 5, (14.11)
2m

B U ) 7% 1] — oo,ﬁ%ﬁi—%(a>%),ﬁﬁmlz!ﬂ;—%(n>2).

3] 4l

1 ABRSsROBEYGEHFTE ROBEIBRAEI m WRLELEEFE
HIHRBETEHB PiEF.
B.IEHRAFARALTRS  BHTAHT,MRENBERE B DA

2
L= mzl (6% + ¢*sin® 0) + mglcosh.
R o RV LA AT AHE p, TE:
ml® gbsinZBIMZ = const. (1)

g

2, 2 A2 M2
EZT—nZL(BZJFg’ozsinzﬂ)—mglcosH:ml 4

2 Zmi’sin’§ mgleosd.  (2)

HhRE AL BELE A
dé

t :j > (3)
/\/ 2[E - Ueh’(g)]
mi
AFEHHakA
_ M
Ueﬂ(ﬁ) - m mglcos@.
A (1) Kb
o= M J d6 . @)
[vV2m Sin23 JE — Ueﬂ’(g)

BEG) M) NAE—EPRZLEBARS.

AONBHIRBBEHESU AL, MEIRSFIRE=U_ AL XA
cosd IZRFAR, E-1H+1 ZRAAH/AR, SNt Tk @ Lo HAFAT
B, 84 g R4 Fax d A B 29 .

2 AEABTREAGCERNBESD DETAN 2, RPEAXE, LG
T.XRSBERENGEDFAE.
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B R AR R &Lﬂ"lﬁl%ﬁnﬁ BT HG L, MEBR B RN
L=%(f2 + 7% &'sin’a) — mgreosa.

RK o RUER AW, TAT XFHE
M, = mr® psin*a.
Fle. ¥
e 2
E= 3 + 2mrzszin2a + mgrcosa .

AREITREAHGFERE

JJ[E U]

- Vv 2msin® a E Ueff (r

2

eff(r)

5 T mgrcosa.
2mr’sin’a

FH E=Uy(r)Z cosO M ZRFF(E M. 7Z08), FANMER , SNALES
Loy A KPR, L EAE TXHAEZ .

A3 ARG TFEENEDFTE BHEELERES m,, TRALTHAF
F@EFH(LE2).

M AESSITIHM2 LR ELBARBE IH, » ABRLHE, A LT
P, ¥, FRLEOKFFHETE.

P,=(m +m,)x+ m,!| ¢cose = const. (1)
T AR A R RO, B const=0, Ry F (1) TH
(m,+ m,;)x+ m,lsing = const, (2)

BRETRARSCAERFF A LEHLE AR, EETRAE R

2 =2
my 90(1“ m,
2 m,+m,

E= cosztp)—nglcosqo. (3)

&7 b T 43

t—'l,\/ JJml+m251n¢
- 2(m1 + my)JN E + m, glcosg de.

AIA2), ¥ m, G2 x,=x+Ising,y, = lcosp Mo LTk, TUARE
BANREGYE XRKRFEA Im [(m, +m,) R AEH [ 9MBH—Ha. 5
m,—>ol HEHBFNLE KB RES) & LI,
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§ 15 FEEEZ

BT r RRHEEAOHHWEEEFL HMEM Y »° R . 435
NGRMECHRGEB T EMEL, E—MES 13,58 ZF el LUES| J135t T LA
R Y.

EATH LRSI g, &%

U= -alr, (15.1)
Ko« RIES. "SR 6E
Uy = _—f""' M

7
2mr

(15.2)

RN 10 B, 2 r—0 BB F + oo, r>ocolf AT HBTE,Y r=
M?* | ma W B /ME

ma
2M*
MM TS W, E>0 MBI RER
B ,E<O Rzl ZERA.
MIEARN (4. DHTRRBER RA U=
—af r 510 H
( = arccos M/r = malM t+ const.
«/ZmE + mvzaz/M2
o FRIARE A const=0,5F3| AL S o N

2 2
Mo 1 2EMD (54

ma’ ma
ML T UEHE

( Ucff )min = -

(15.3)

& 10

plr=1+ ecose. (15.5)
XREERA TR RSB TR, p e 2R HBE W A 2R &
M(15.5) AT IR L X IR o WERBEMNE, REMF =0 WAEPOLRIEK
A PGB LA,

FEEH B AR R b, B SR (5. DM EAAER, B8 R AN PEE R E 4
Mgk, HERMNTRAEMAILE.OL.
B(1S. )AL, L E<O B «<1,HEENHE(E 11),23h BAH RN R
15 B i JU) 220, BB A 2 K s ol
__ b _ o« b= p _ M
1-¢ 2|E]’ J1-e2 2mlE|
BER R B /MERT I F(15.3), XAt e=0, MM EIAS N . EE45 4, #5554

a

(15.6)
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2b

o
\ae_/

2a

A 11

R A OO T S B BE B (T 5 30 8 56 806, B35 O (I 1B 48 50 B B/
MB KBRS T

rom =2 =a(l-e), rmax=1p =a(l+e). (15.7)

- €
HRXMANRIEN(a H15.6)HE,e HOUS. HBRE)TUEENFRE U, =E
KRR H.
RE“m AP 7IER(14.3) WS & <FiE, 0T 18R S5 5% 5 iz shat i, gp
EH A T. X EIAER T HoaxAN%R, 08
2mf=TM,
He FRYGEEB. N TMHE f=rab BIE(15.6)78

Tzzna“%/%:m /ﬂ—’g‘—j. (15.8)

TS 10 D2, AT N E L FHER T H

A L LA T R ’
L EZOMzEshREBMN. R E>0 MRL t
e >1, BSE RS 7 0 (B 5) M AU, o P
B 12 B . i 5 B ol (B L %
- P _ 2lel)
rm—m—a(e—l), (15.9) /’
H
_ P _ a
@ _e2 -1 2E

R LR 2B “ 407

A 12

HEE=0ATMLE =1, ESIFELLEEBER r. = p/2 B84
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KEsh MEBSBELFTLENFIEFRES, HSHAXHHEL.

I V6 F BB S S, A AR I [A] AR R O R AT LRI A (14.6) 18 8] & 8T LA
ATHEFRREESEER.

BAEMEMHREE . BB (15.4)F(15.6)8| A a Fle, AR (14.6) T UE K

;= m J' rdr _ maj rdr
NZTE] - M Voa ) /ol —(r - a)

a
\/—r+lEl—2m|El

FI 2
r—a= — aecost,

X5 A

3 3
r =24 ~[(1 — ecosé)dé = ma (& — esin€) + const.
a Q

EFEBHE R S const=0,BZ&0H »r KBT+r WSEBFTE:

3
ma

r=a(l—ecos&), t= (&— esiné) (15.10)

a

(£ r=0WNZRAMNTIECA) . HEH c BT URSEHEAHEH EILAIR =
reosg,y = rsing(x ¥Ml y Fiar MG E L KM 2B EH). B (15.5)f(15.10)
H
ex=p—-—r=a(l—e")—a(l—ecosé) =ael(cosE~e),
BAA y=v -2 R y. BREA[H.
r=alcosE—e), y=a+1-e siné. (15.11)

EVEES —BENESH ¢ NFF 2.

Xk, e &t B A g

r=alecoshf-1), =+ ma’/a(esinhe— &),

x=a(e—cosh&), y=a \/ez'-lsinhé, {15.12)
Hy B8 ¢ BREHEMN - oF] + oo,
TEHWRMHEFHHWE, BEER

U:% (15.13)
(a>0) . XFERT , Y r NEB oo, ZR 6k
Ug = *S‘Jrzl\n/frz

M+ oo T RAERAEEEN, ZBELMHN. 22K HE—#
TR A, Bl R XU 2%
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L= 1+ ecosg (15.14)
(p e BANUS. AR, WE 13 Fim. O s BEERN
rm{:eflza(3+1)- (15.15) y
LIRS 2 )
r=aflecoshé+1), =+ ma’/a(esinhe+ &),
r=ale+coshg), y=a e’ —1lsinhé. 0a(e+l) o
(15.16) o
EATHRERIMRIEH, EF.O0HNE U=

a/r(a WIFFSAER) W18 s A H oA 112 3

4 IRA S HEIT R WL 13
v X<NI**%?=:const. (15.17)
B b, PR RSB ET
ox M+ Y _arle r)

B M=mrxofRAES

mr(v+5) = mo(rp)+ 20 -arle r),
'

BRFEZBH I E mo=ar/r TALERZAETE FEXBAS. 17)MHH
HEERBAESRITEGCK, KRNET ae. RIBEHBELITHERBLE
O FHER G TE .

WEEREREN ,BHBSTASADERST M ME —& , BERASRELEM
) B BB R B AE § 50 FATHE A B, XA B b Ay A B AR 4 i H B 5 02 BhiR Mk
XK.

=] 2]

J#1 REEH U=-a/r AEFH , LFE=0(LFERBWEEFH), KL
FRE AR AR £ R
. x4

BE#
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2

M ey =La+ g,

2ma

-
T 1340 F 5 25 42
r=g(1+72), t=,\/;%7—3—722-(1+—73ﬁ), J:=w]2?—(l—‘172), y=p7.
AM p BUARE A - o] + o0,
S5 2 ﬁﬁ&ﬁuﬁ%U:—gxa»nmawﬁﬁ¢ﬁﬁﬁﬁﬂ
BB BAK(14.6)%5(14.7), % ¢ ¢ 893+ HACEMIE S RBTH

2
2 5 E>0.M s e,
2m

i: 2mE o8 1_2ma
r M’ —2ma ¢ M? |’
2
b) % E>0,00 <8,
m
_1_x [ 2mE sinh Zma_l
r 2ma — M° ¢ M? 7
2
o % E<o, M <o,
m
\_ [ZalEL (. [T,
r 2ma — M* 4 M’ ’
B ZAEATRE

_1 m 2_M2
I“EV7J5‘25+“

EHADIF ), % o>l MELFLAGLFRINIEZH"FP . AEE
WIEE r OB FZEEET

W)

I3 AR U= —ofr E¥—APEIU,AFRRIEF O HET A HH
6, LHESH - BHEGESCEFARIGOEE TS ETEHERALT K d¢:
a)ydU=8/r",b)sU=7y/r.

B8 r Ry r B EHRE B, ATHT S X (14.10)% . '
AT BRELBEBRE#,HA2XN(14.10) %5 R

8 rmax M2
A{D = — 23—‘MHJ‘rmin ,\/ZTH(E - U) - jdr

BN U= —alr+dU #¥#HRXEU 48, ENHA 2n, — AKX ZH K
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S

d¢ =

3 [ max 2mdUdr d (Zm ("™ ,

WJ,_ - — = 3M(M,[or Bquo), (1)
o \/Zm(E + 7)_ —;2'"

RFst r RS RABE AR ZAREH o 89485
M$FHLa), 2K (1) FPHRSZBRFEY,F

_2nfm _  2=xf

M?  ap
(p RAEBE(15.4)85£8) EWHAD)F F48U=7/r,8(15.5) K H 1/r £
A1) E T4

dp =

_braym’® _ _ by
M* ap”

dp=
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§16 FmRHH

MAzRETEMERTHERTUARS —RIAXTEM NFELBIFEMNES
W ERAR, X R 2 AAMRE T R R E RS EERER.

BHOG, R EA B3 (A S IERD 2 REP“HBE 2" B R,
T REAANERMALIED.

ERA(RIDBLENSERFUEIIIBREF RN . R\ ETE
R, HERMESNS B Z A 0E, BB BA 83t B K /ME S J7 16 4
K.BHBHE KR/ (p) TR ERETEHER

2
Po bPo
=E,, +s—+ +
Evn lvn EZVﬂ 277’12

2m,
WE K m, M om, BRI ESWRE,EME ZENMNKNEE, M E, 2K
K(ABVESANYIHENEE. e FR“THEE", 8

e=E_—E, —E,. (16.1)
(B, XITENZRIERN, XEIRATERE). XNAF
sz%ll(%+7_nl—2)=%, (162)

HEHE po(m BETREAKNITERE), W IMRAMEEDTINAE vy = po/m,
vy = pofm,.

TEHRERMNBE—-ITSFR,DNAMEAUEE VAN ZSERE3. EERK
XTBERANLBESER, EABTEINBETENRLSHR. Ko flv, 2



- 42 - FMUE R HE

GHRE-THRAHMERESERMALSEFRNEE. AHER 0 =V
+9, HEv - V=1, I

v+ VZ—Z‘UVcos@:'Ug, (16.3)
Ho g BESHNV Fn CHAAE INMHTRAEBTELRESERPIHH
TR AR R TR T 1 R OR AR

(a) V<, (b) V> v,

A 14

14 BHERREAETXMNRR. A AFRONEENV, EEv KEMN
A EREERER v, HEIRAE—SC B 14(a)F(b)ZHHENT V<o, Ml V>
vy RITEDL. FE—FEHATHESATUEEAE ¢ CH, S -MBAT RA B8R
B KW, KHAKE 0 A TRAHMI,,.,,

sinﬁmax:v—‘; (16.4)
(M AERMTILAFR).

ELEBESERMBELSE RS CHMA 0 Mo, MER, BAR A g B #F
B
vy sind,

tan = ————.
vocost, + V

(16.3)
KX A AR

2

cosf, = —Ulsinzﬁicosé’ l—izsinzé’. (16.6)
0 Yo

ME 14 ATUEN, Y v, >V oMo, ZEMWXRERMBEH . XIELN
H(16.6) PRSATHEER" + "5 (fFHB =08 6,=0). MR », < V,0 #M, ZH
RIK R AR BEE AR 0 XTREBA 6, (B 14(0)) , EF TR T NE L8 M B =

O W RERERNR v, WK, B 4 TENEZEHRNOEREE.



§16 AR A o H - 43 -

# C WK By, , WA R FAX(16.6) PRSETHIFFS.

EYHENBYEEBRAMNSHEBEARNE -, MEREZA, X /WA T R
RIS i) BE B S A A0 PR X B R AT, SR R S FE S R E B 7 )
AR, AR E ST & E .

ERLEHFRTPTXNPERREEAN A (MHRAXEY TN RAEFH
FMEERE, BT« w43 A5 B4 i B MR, X 5 12 3h 7 ) IR M R M 56
BV, AT R A BT dO, B TRAT BY I B0 5 /9 BB IF B T OT R R
/L BPEETF dO, /4. A dO, =2nsind,d8, J5RI1BTEMH 6, Y5175 :

sinfydd, (16.7)

EEIRZEZFRZPHAATLLEN BHRE. AW, BRIk EELRES
ZRPHEENN . HFERv =0, +VFITH
vt =yt + VP + 20, Veosl,,
il )
d(v*)

dCOSHO = m .
0

BIABIEE T=mo’/2(HH m Bm, K& m,, BRFRITFIEBHA S UE 5)
fRA(16.7)0118
dT
2mu, V-’
2 B8 (9 BUE S B B /ME T = (m/2) (v, — V) BIBKME T, = (m/2) (v, +
VY ERNKBHEAEB(16.8)B 5 0.
ERASHRE TN, SR FEAMERTIEIR R HR, 50
FAMEEMT LA ERNEEE SRS NRAERLCSERTHER
AEEARENE, HERENMOHREANIHEEELR.
ATHREXNS LR BT —ARERSERR m,) , RIVEFHEHE R
BE—AR%, KA ELFR BE06. DM16.2),FA m, HWEESET

Pg _ M~-m,
2m, M

(M BIERBRAEER). B8R, 5 BN T BEBEKE. AL, BT m, LIS
MAERHENRBRSAEEMANERE, B2 ELRRENMNBNEZM,ME, -
E. -E BERDIHRE TRA

(16.8)

Tl(]% (Evn_Elvn_E:/n)

€. (16.9)
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=] ]

IE1 ARRESRERARECEA O, P 0, THNNHXRA(EERE
£EEF).
BAERCEAEZYTAANTCEABRRALR y=n—0,,. % 0,84 6,, 4
HEAGRRAEMALNN6.5)TH
V + v,,cos8y = v,ysinf,cotd, ,
V — vyco88y, = vyysindycotd, .
BEMEHANFNFHE O, A%, AT K E sinf, # cosf,, BE KA
cos’ Oy +sin’ B, =1. B BE v,/ vy =m,/m, , FAAEX(16.2)T4HF

?iz-sin 6, + Tn—sm 8, —2sinf,sinb,cos( 6, + 6,) = (| +2;2)

B2 ARFRESALRAPSRALNG BT aGLH.
fR:% 0, > VEHE6OARAN16.T), A PR EFTERES, TH
sinfdd | Kcosﬁ . 1+ {(V?*vl)cos28
2 Vo «/1,— (V?/0d)sin® 6
o< VH,BEZFEOFI OBFTHLLZ. S 0K, 5EXHEH
A O, PH—AELHER,F—ANAR D, BREER(16.6) FPRFTHANALS

SERZRXZE(MAAF), kT K deosl,. & EF

1+ (V?*vi)cos28
«/T—(szvg)sinzﬁ

3 AREZEBRELZAPHANASEAE BT HZIEM LA 0 1A
.

B AR 5O, ZHR(ERLIML), %0, 0, BaRX(16.5)% % . tand
Mt REFHE A FRAXOBMATAL S 0 THRREEE, KM
T V,v, v A E(A T HAEMR, AABRIE v,y >vy):

R v, < V<, 0<6<n,

R V<v,,Wn-6,<8<n,

do R V> u, 0 0<0<06, 1% 0, %2

V('Um + 'Uzo)
Ve + V10 Upo .

stinz(t?1 +8,).

} (0<<O=<m).

sinddg (0.8

mex ) -

sinf, =

§17 BRGEMERIE
SRBA A RN R E AR S RRES, MIAR ) e st 3 3 F X PR B R
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N A e RSP EERN AL E B NEE.

ERLCBFRPHAMBERERGRE RET—F , RIATHRORIYEERE
XNSERPNE HEAHAN RS EROCSERAITNEESILBESERT
v, Mo, WIXER

n, n
v Uy = — v
’ 20 ml + mz H

v =
10 m1+m2

Hrfv =v v, (Z2R(13.2)).

Rz BFEER HEFER MRAISENK/MIE T MAER, RHEER
FHEER, CNWENELAZ. TE #EMNEREFNIMNEAERLESER
FHEFE TR AKNAZE MERARAMRE ny ERHEERS m, EBEN
], S A R S RS B (S Rm) R

m2 ’ nm,
un Voy = — wn, . (17.1)
0 20 m1+m2 0

’
v pun
Y, +m,

ATERATLEEZHFR, FEEAXLERAATHENELCEE V. TE, W
MEREXRESE R P E R EE N

o = ™, on. + m; vt m, v o = — m, on. + m, vt m, v,
Y, om0 m, + m, ’ 20 my,+m, ° my v o,
(17.2)

MASENEETHERREEIIILXTHENSER. RE n, WHH
HSRAZEMHEEMAMBEULMENOHELIVERX.

o F ERGRAT LG LR,y EEE RGBS EMTE . HER
(17.2)53 5L, m, # m, 71§

P’m =mun, + mly:l'lmz(pl +P2), P;_0= — mun, t mlnj-zmz(pl +P2)-
(17.3)
(m=—"1"2 piparmg) @15 Fm, EERY mo WE. BB LR

m, + m,
n, IEOC, MEABACHCES BIAHENE p, M p,. 74
%E py M op, B EMERALE,AMB AW ERAE, W
C RN TEE EEMLE.

OC=muv,
Zb’:ml(pl+p2)
my+m, ’

—_ +
OB:mz(P1 Pz) & 15

m,t m,
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E_EZP“
AO[/OB=m,[m,

BNAFARBMEINE —DRA(BRN m )@ LEHERL. XFELT OB =
T py MR E SRS B STEEA L R RADS FRENTH— R
)ﬁﬂ{]fﬁ]ﬁ Pl-a'-J—:_': A {_‘_‘zﬂ:@p‘](ﬁ m; < m, Hﬁ)ﬁ%ﬁ[‘(% ml > m, HTJ)*HEZ
SN E 16(2) M (L) Fizn. B 0, F1 0, BAEE)S F SR B T 07 M (p,
FEDKAE BHELH X(ARE n, HFR)RE-TRAERCSERBH
¥ M. BEFETAL, A 6, M0, \TEAA X Btk

tang, = — 22908, m X (17.4)
m, + m,cosX 2
(a) m, < m, (b)m,>m,
A 16
FAVE T LA X B H6E 85 B9 a0 48 XHE -
,__\/m12+m§+2m1m2cosx , _ 2myv
v, = prR— , vz—-m1+mzsm 5 (17.5)

0,+0, REBERA KK IMZEIRMA. BR, M m, <m, Bf 6, +6,>
/2,28 m,>m, B 0, +6,<xnf2.

HEEW I RANE —KELK 2B (EHE)HNT X=x,80 C &
REMNTEREHE A AED(E 16(a), X8 p, M p, MERM), XEMNT
A F1 O ZIa (B 16(b),iXB pi F1 p, WHF AR,

XAE ST R R RS E ST
vi= T, g T (17.6)
XA o, BEBR A BB, FORB LR A AR RSB RERET
B =T Amam E,, (17.7)

2max 2 —(m1+m2)2
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K E, —ml"“%rﬂe S ) TR R

Hm<m, i, HEEE - THAWEETUGXTEFE. R m, >
my, JIMRAAEBEIE MR RKE. X TMHRKRKEMN FTHE AC 5RMHYINC A
(B 16(b)). B4R ,sind,.., = OC/OA , &

_m,

sinf —. (17.8)
m

lmax —
1

W4~ B A () B B A (— N W 0 Ak ) B Al
FERIE . XMIESLT A S B 58 THALE 4
(B 17) . 3XBtE

91:%, 32:“—_21, (17.9)
'Z)/lz‘l)COS-%-, vészin%—. (17.10) & 17
R RS EA R T EEE.
3 ]

B ZBIHRE m, FBLERE m, ALARE, XBEBRERAE R PR
ARTHARLRESERE.
. ®E 16 A p,=20Bcosh, K& v'2=2v7r—cos@2.x‘j"f'ﬁ7§ P =ACH
2
# 4
OC?* = AO* + p? —2A0" p’cosl,
AE

’ 2
d] 2m v -m
(—1—) ———1008 + 2=0.
v m, v m1+m2

e

'Ul ml 2 . 2
—= cos, £ m, — misin &
o m1+ mz 1 + mz'\/ 2 1 1

(% m,>m, B‘f’l‘ﬁ%qﬂﬁlﬁ4\’[ﬁ,é m, > m, ﬂﬂ'*ﬁ%ﬁﬁﬁﬁlﬁ%).
§ 18 BIREE

F—VEeEgEd EXxeWEMN RS WS R, LIRBICEEAHE
YER B AERBRE TR,

B, BIER—BENRFR - FRWEE, XE—FEER m B
REREZEHOCHLFRO)N A U(r) S wEEnE.
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ESUEZER BEAERLCAGPHHE, A LELRNEL(HE 18
E8 OA)XFR. BF LA BB M RWTER S EELANRABME. MRS ZA N

e W B EF W, A P OBETENRES X ZT
X=ln—2¢,l. (18.1)

El 18

WRHE(14.7) ,B1E @, IR NBEE L RSB T
= (M/]r*)dr
ren vV 2m[E — U(r)] - M2/r2‘
FELEE, r.2 LRSS AREXAE.

A EH ERZHEL T, IIARSAELFTELEE v. B EEE o
RREEHEANM BHEEEREFLE . HNEEHRS WAFEENGELT
AR LEMEBE R (B 18) . REE RS BB RR R

2 b

Py = (18.2)

E =

M=mpv., (18.3)

mAR(18.2)3 K
_ (" (p/r*)dr
o j,., V1= g [rF —2U[mv%

AR (18. 1)F(18.4)RTLARH X ¥ o BB KR .

EMEMATEEAIINAR—RA KRR, 2R EEv.
aof B O B R SR ST . A TR SRR R A (R R B MERE B, R LA T Y £ BE
X B R AN BN ARBEAE X M X +dx ZE 8RS8
HAX KB FQELT)RARMEE, EX TR ERE SRR TE. Fri
#EAMIFIA

(18.4)

doe=dN/n, (18.5)
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Horp o J BN A (] PG A B R T 7 T AR B R R B O R, AT
RAEREBEEE LEYON) . XTBRNBEMRERAN , RARLFAED. BT
EHBHHHRIEARE  RUABSH IRNERYHE .

B0 TR A R RV T R R B R e R B, I X AT o B —— XA XM IE

SR LIE XM X +dx ZIAMBS RS, KR SERER o M1 p+ dp 2.
XEMESEET » RUNIEN o F1 p+do BIFAIER, BN d N =2nrpdp-
n . B MG AT AR A AR E
do =2rpdp. (18.6)
TR SERCEE X B A R B R LB W

_ dp(X)’
do =2n ——==-1dX. .7
o p(X)’ ax X (18.7)
XEBEBRAI EEIEFSEEN dp/dX FTHEBRAED . BE do AR FHE

AT dX, MESBIAMIT do. 7F X M X +dX Z B AMITNH do =
2rsinXdX. B (18. 1) F

:p<7c)ld_pl -
de “ 3 ldx do. (18.8)

FKATE B LR B, RS RS ARREERDE LGP, MR RE
TEHEMBEILENFEAME. A8 7A BT HLSHEPLSHBRE N BN
AR . A T B XEESERAPENB O HAANKEBEXR, EEH
A (17.4),% X F 6 FHARMK. XA LB S FE SR E S REeER LR (H
6, T/ X)MPLhER IR REX(H 6, TR X).

=] )

1 AEXREEFRA a A HE LA ERAB(FHARZEL

B r<a®U=o,% r>a 8 U=0).

WK AR B WES, R TR A, B APk by A& L&
WA, XA E AT AN E B (E 19). B E TR,

0 = asing, = asin “__ZZC: acos -%—
ARARX(18.7) K (18.8) T4

2

2
da‘——n%sinXdX:aTdo, (1)

O MEBH cOORSMEM, MBABTENLZBHEME X REARM.
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AMEROCSERT A& M EE. RO TR, £BE o=’ BRERNEE @
B, M LT A AR, RPN AR T BB R A U

ATHGHILRESERS  ERE(17.)H 0, FER XN.IHEZL 5§16
A2 EPENNT7.)516.5)ERA L EMBIN). B m, <m, B (m, BF
RNEE,m, BERMER), 715
. 1+ {mfm?)cos28,
V1= (mi/m})sin’ 6,

m,
——cosf, +
2

a2
do‘lz— 2

3 %
(do, =2nsinf,d0,) . TR m,<m,, N
a® 1+ (mi/m2)cos28,

do. =2
b2 V1= (mi[m?)sin® 8,

0.

Ym =m, B,H
do, =a’|cosb, |do, ,
XBA LEEE X =20, RADBIRIE(17.9)).
XFWSEFRERRERE X =x-20, RA)THE

do, = a’ | cosd, [do, .
JF2 ARHMHEAT,REFHB TR THERHAENEET ¢ 0924
Bem, MENERETFT m, RFNOHRF REBQT.DDFAT.DA

2mim,
- = 2 2 X 2 X
€ E ———————5 U o, SIN — € sin

2 ( 1| 2)2 o] 2 max 2’

W b 7T 1%

BARANTAR 1 6(1)THF
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e e, RAAMKEESFLY A,

SIE3 A U~r " ARG FREE TR E v ML R LT

AR (10.3), e RBMA L= —n BF R BH, WA T EMSHIE, p~
R

-2n
p=va"f(x)
(stT £ M T B3R X ABE) . KAAN(18.6)#

do~ v.""do.

KRB qFH U=-af/r’ PORESELAT.
ﬂ:%}i%ﬁ‘?.a>mpzviff"ﬁ})ﬁ—,ﬁj’ﬁﬁ“%"l“ﬂ*‘U($£(14.11)),EF%;{£
BELRKT o=+ 2al mvi, . BTl K

S 4

0'2:7'( 2 _21‘(&
pmax mvi"
BS BAEBE .2 U= o (n>2,a>0).

B F ek

771p2 'Z/'2
_ o a
Ucff -

= — Ueff
2r r

BT r 89X A B 20 77, ERXKRMES

ﬂ[\
_ 2, 2 \ >
(Ueff)maxEU():(n 2)a(mp .Um) .

2 na

FEap P RE#RL UKE. & U,=E R /
Comax 75 3 T 1F

2 n o 2f{a
cg=nxn(n—2)» ( 3 ) .
MU

& 20

ARE6 RE(REA m )BRARKREAS m,, ¥BH R)AT,ENZH
WA AREFMEE, RRKFHAT.

B.-EHABEHEMNRE - <R, EF r ARFEEMELBEHRCEIEHS.
PP BRRTRABEGSEMr ~RAZXL, XBPLEAXBFTE Uy(R)=E &K &

mlvipfnax_ a _mx'Uzo
2R’ R 2
HHE a=ym m,(y I HFH),BENMNILA m, > m,, B m~m, A L&@F
P RER o B TH

2y
a=nR2(1+ R:Z)'
H oy, >R, AR, FHAMBREEH THRGILTAT.
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ST MELTHFHBONLETREE GRMXRZ, AR HOT
XU BEUGZr 3 ARDBH(R %), HF8 UWO)SE,U()=0
(O.B. ¥ & ## %,1953).

B AHRHA XRE

do
—dx = (1
Jx dx i3 )

HEBEERNTF Bk, B p(X)(AR X(p))LTUARAER L I8,

%I)\ii’r-}
5= s T2 W= /\/ (2)
r

AX(18.1)#(18.2) 7T 5 &,

T (I):J‘O ds ’ (3)
SR Y o
EF s, FTH
xzw (s,) —5.=0
# AR .

FEOBIARBRE w()HBRSFRE, TAREMT§12 PO FTERLE K7
HRB)HABRA a—x ,5‘)3”3‘]' z MEE o« RH5F/

“x— v{(x) o (=) dsdx
Jon % «/a_—_; Jf V(zw? - s2)(a — x)

_ J*so(a)J‘a dxds _ sto(a) _d_'i
0 2o o (zw® — 52 )(a — x) o w’

J m—xdx"xl[ (a)d—f

S HERLDHHRY,

w
KR AKXt o RF,FW s, () MiLh s, HAAERE « B#HA " v, T
G

(s) 1 (52 )jsszz x’(x)dx .«
rd| — | — =d|— = —ds
w 2 w 0 52 w
2 -z
w
B3
-ndln w = d(i)rszz y (x)dx
w 0 SZ
2 -z
w

BEAFRETARABERS AL ERLELERN £ fos/w RSV . FREF 5=
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O(FF r>0)if w=1(BF U=0), XERDBEKBEXE r o, REF(HNFHH
X)
o _xlp)dp
w o= exp(%f arcosh;pa d—xdp)“exp(—_jm Vo - P w? f)rpw . (4
SH r>r,, PTEALEZRITEORLILA ARG TRERA , ZALKX
ARETREBE w(r)(HERHBL U(r)).

§19 AZELR

HHEABAXN - TEENARETENFERSCH PR
EAK(18.4)H 4 U=ofr HH2E

@y = arccos

iR

_ a t 2
= an
2 4 0
L mio '4

BEVBE(8.1),5IA ¢, = (- X)/[2,18

2

p? = —5—cot’ 4. (19.1)

M Ve 2

BiZEAI X RFHFRAQS.7)HE(18.8), 1%

do =2 ) ;:((?)dx (19.2)
5%
a : do
do= (Zm'vi) ;@. (19.3)

KR F ERAX. FEREWE, SHBEAKNT o« HFS, 85 Es
FRELB NRF DGR —EER.

AR(19.3) A HRBFE SN FELEE R FRSHBE. FAAR(17.4) 0
UERHLRESERZP HFURBIEBHEA B L =x-20, RALAR
(19.2), 778

2 . 2
d02=21t( "2) Eﬂdazz( "‘2) _do2_ (19.4)

3 3
2mu, | cos’ 6, muv. | cos 6,
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MTFARB R, XTERE BB TEFE . RN A 48 PIRERSE

o
an R A R PR m, MATHBERELANERE » U X~0,m~
m . B
a \* do, ‘
dd]:(4El) sin” (0,12)" (19.5)

HFE =m L2 BAREAHER
WRMWNFESWEEME(m, =m,,m=m,[2), MR (17.9),x =20,
RA(19.2)18

? cosd, cosf,

dalzzn(ﬁii) —_r 0L 48, —(E ) g dor. (19.6)

, ﬁu%%’:‘lr’ﬁﬁ$ﬁiﬁ%*§#@ﬁﬁﬁ%%%*ﬁlﬁlﬁ’ﬂlﬁﬁ,ﬂﬂﬁiﬁiﬁﬁﬁﬁﬁé@

RS HERBIERASBEEENT K do, M do, NH¥ 60, F1 0, &5
B 6, ] A8 %t B B a5 B0 AH TR e S R A

o 2 1 1
=& —t —
do (El) (sin“e cos 4@)“’59(10- (19.7)

HATEH F 2 — A2 (19.2), T A 6 B B i R Re & iy 4y
i X FALRE RO R R (o, ) M BEBUS SR8 Gon ), BOST BR A0 3K 75 1 3K
BERLERZFRABHARRH

2m,

’
VvV, = Ve SiN
: my + m, *

)
(ZW(17.5)) A, XD AAREOEBERBIRA », MANER, ST
mz’“z _2m 5, ., X
5

g = = U SIN
2 ™m,

BHE sin(y/2)H e RRFIFALA(19.2) 18

2
a dE

de =2x ——— (19.8)

ENARNBE T FRNERENRAER ¢« KB XAR, HAEENREEEANE.
e =2m’vi|m,.
=] ]

I 1 RARED U=/ (a>0) P HREEFHAT.
BR.1mAA .

x:n[l_mh/l(mpzvi)]
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=3 & X
da::;g x’ (12trc —xx)2 s;inox'
B2 AKREEBRACKBEAU, ORBEEB(FY r>a b U=0,%
r<a®W U= -U)#HANHFHAD.
BB .RERANF BT L AKRTR TR RIBST T ARA
aFe At AB(E20)HMXEN

sina / 2U

—=n, n=_(1+ -

sinf MU
s

A 21

Wt X=2(a—B).FFRAK
sin(e — X/2) _

) 1
; —cos—x——cotasm—z(==—.
sina 2 2 n

MBFRY K& o, FHERA
asina = p

TR oYX HXELT:

n’sin’ (%—)
n® +1 -2ncos(%)

RE NBAFARMS TRELAE

i [ncos(izi)—lnn —cos(-jzc-)]
4cos(22£) [1+n2—2ncos(-x—)]

2 2

o =a

do.

2
AXBEEARE(E p=0 ) B TXAZH Yox (B p=a ©):
Xmax | _ 1
COS( 2 )__r—z-

EREX< X A2FRAEST o RETHLFRHBT, 2L, HEF TILTASD na’.
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§20 /MNAEHEN

30 R B W S BT O B MERR B AR OR L 3 U AR S5 A5 R B A AR /D U S S0 R
MHEEERHE INTUERELBREZERATHE , ALIARLEER.
KAV = MEERS RS (REN m VVHBIBM TR, W 2y P

FE. Ap RS ERANDER, BRA

St F/NMREERA, TR 6, R sind, , B BPR p] RUMBEE p, =
My Ve

g12=p, 1 (mvs) ' (20.1)
HF p,=F, 8 y Wiz RmEs

Pl = rm F,d: (20.2)
X E,

Fp--2U_ dUdr_ _dU y
¥ dy dr dy dr »~

BEXNE3R0.2)ELHUE/NE U, r B pof LAk, A RE
REMEHRS BEAFEEEER o ) HER(BEFEL y=p)i2zh N, #&
(20.2) 1R

Fy:—d_Uﬁ, dt:d_x
ror o
Ay 15
o_ e dU dz
Py vm_[m dr r

WATREXT =« WA ZE I3 r WS BT ELREE =22+, 8
Hx - oBE| + cofif, r Moo ZBR] p FAEE F oo B AR + BT84 B 4%
BIXF r M p Bloo W4y, H dx B R .

dx = rdr .

BEEEHEHACI DHERERNT.O

O MRAEERLSHERPES MNRMNSBINT x WEERBAR, BEER m, U ». ZEHR,
WHR(7.4),/AE O, M x NEEXE.
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20 (7 dU dr
0, =— 2 - (20.3)
mlijo dr \/rz_m?
WAL ENMEAEET 0, 3 o MR XR BN SHBE(ELRESER
FORNRELLTF(18.8)(H 0, K% x) I H# sing, R4 6,

do = da E—(;—)dol. (20.4)
5] 41}

1 AALR(18.4)3#F F X (20.3).

B ATBETOHRIFPHABL KRS, BAX(18.4)BATHH X

aR 2
ol A1

—dr,
r m

EEHEMERKREARE R EARS LR, ZHABES R>o. @ F U ki,
&m%ﬁka%%&&ﬁ)ﬂpﬁmﬁ%r

2U
vl

.
min *

U(r)dr
Jﬁfi ap o J1-
BBMB R=0B,F—ABRLFT 2. 5 ARy #TTH, THARX
X = - 2 —2—J Vr? o dU

muv-, dr

oo

__ 2p (7 dU dr
muv’, , dr 2

ri—p
B2 REREG U=o/r(n>0) R/ AEBSEHSMERTE.
fRARIE(20.3)A

>

_ 2pan (7 dr
b, = ZJ +1 2 z

My Voo r'—p
Pt =u , RARLERB-KERS, TH T BRETH

P(n+1
g = 2avn 2 )
1 2 n .
Voo 0 n
1 ()
ERA 0, KT p FRA(20.4)4F

2/ n
2f1‘( )
dcr:—!- 2 = 5 8,72 " 4o,
n (?’l) M| Vo
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§21 —4#BHERI

AREFHMEMEENENEREN —MIEE FEKB IR, K&
W5 BATABR BB RE LT MBI R X MEs,  MREREF—-TAHE.

REVPEMERBLERBENMOLE, REZMNESFHE =4 -dU/
dg , AT fE R GLR I F &AL E . RATH g0 RAFKHBHI T LALIRE . 76 & F
WO BBRPHBERT 7 Ulg) -~ Ugq) & ¢ - ¢ BIFKREXPREFE -1
EFFRES T . —RELT XL G

U(q) - Ulg)~5(q—q,)

Hep r HEB(RZM S U'(¢FE g= g, ZRIE) . SIRHN A B BEH e /ME
T EFHREEMRER Ul(q,) =0),FFIAILS

=g~ qq . (21.1)
Fr TR E AR TRA
U(x)=k—§j. (21.2)

BERERERIEE—BALULE R
%—a(q)ézi—%—a(q)iz.
EREMELTERH «(¢)AIUBAYE g=q, £HEALE 3 AILSO

© HBEBRRANE, RAY  RE FILEEN » T RHER.
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a(qy)=m,
BETH—#RHIZHZOHRERE A BEELRXMT .

2 2
mx _ kx

L= > 5 (21.3)
THI IE 3 N
mx+kr=0, (21.4)
NE
I+ w =0, (21.5)
XEFIATIES
w=+"klm. (21.6)
M TR (21.5) I AN ERYE TR BB : coscwr T siner , B M 5 FRIE MR K
x = cicoswt + c,sinwt . (21.7)
B AR TS R |
z=acos(wt + a). (21.8)

B8 cos(wt + a) = coswtcosa ~ sinwrsina, L (21.7) BB ES a fla 58
ﬁ ¢ *u Ca %9&?\:

a:m, tana = — ¢,/c, . (21.9)

. TR AEEREVFEMLERENEEEiERS. (21.8) B AR FITE

RIRE o FRARNE, MIRZBAHFR AR, o« RHMKWIRE, BRIKH

FRMGETE B YR o AR RAE , RE R R, S BRI

XA~ TR

MERRNPOEARFIER, ARBETFshws & BEAR(21.6), 5

EHNFREFGHMRHRE BRMIZE S, XM A S/ MERSB X,
MTRBERNAEYL NE¥AEER, C5ERRLMN R EHEX.©

MR REMEER N
mz2t  kxt om, ., 1 2
E==tmg=gzl@ ey,
BE K QLORAKRE
EZ%—mwzaz. (21.10)

R E5REF T RELL.

O BEEMRAHHI—-HRT.

@ Bl REH U 2 =0 BB REERHORDE, B Uccr”, n>2(3 0 § 11 19T
2a) M BH XA HEE .
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REN ARG LR BINEB X RZEEREBELZRXNIHER .
x=RelAe” 1}, (21.11)
Hb A REEH . ERTHEER:
A=qae", (21.12)
MM EE(21.8)XT . B A KRILEE, CHEREERWRIE, THEA
R IR FHAL
TEEE L BN REEE Y = A RBGE BRI 38 3R B s R ek 48
X BERNTET RSB Ok BER S S , — BT RS d B sz &
HIIC S, AR X &G M T B4 R L.

=) 1
1 AR AR EGEE o, B v, AT HRE i A1
%
ve v
a= x§+—2, tang = — —— .
w WXy

2 KRABFRAREERTARNFIARBRTF S FHRDNE o Foo’
ZEHX R BERETORESHNET m,,m, & m',m).
CREAARLEERTHAMEAGHAMER , L b=k EHTHTRAK
m R AT RE REBQRL.6)AF

w  [mimy,(mi+m;)
—w——\/m;m;(ml'f‘mz)'
3 BREFEAm MRAELFAREH BE—BEARS L, B —3%
BaEf ALE(BH2)ALNERYBEA |, BRERKEH I NS HAF, KKK
R &
MBFHLRFTHAFRUABES KT 5!
(A ESHIF). & << K, H

Si=+ 1+ 2%~ 1~ £¥/(2]),
B, U=Fz’/(21). BA 38 H m22/2,%

SIBA4 AL, REH m 9 R EL K ¥ 2
Fr ey EiEzh(H 23).

B EXRHAT, BEMRES (£ o<1 Al 22
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r(l+r) 2‘
fp .

3l:N/TZJF(l“Lr)2“2r(l+r)cosgo-—la1 57
HEA T=(112)mr* . By ME,

F(r+l)

rim

SES5 REE2OREGHE, ERAEED m,)
TEERFFHIES.

BR.% o<1 W, & §14 IBAXA

m,myl* U_ngl n

2(m1+m2)9°’ 2 ¢ "

\/g(7n1+m2)
w= (21 27
m.

6 ERLETEEXBE(EEIHPIRSDOAMERKRMTHRAE, KL
4R R E R

B RRETEGREDOPIRA U=k 2, 5 F s ANFHLERER
BIK, M LR FBRER XA T=ms'2(m ARESKE), BH
WEY w=vk[m, REHBT s 69404618 .

REEAFFY U=mgy, L F y ZRAIE. TAF k' /2= mgy R &

w =

T_

vy L #F

23

y=—5 ..

B —F&,ds’ =dz? +dy2, W e fF

xZJWdy:J

y= gz(l—COSS)
4w

g~ 1dy.
y

(A% 3

x:4g2(6+sin$).
EAAAFALHTAHRBEEARFTR ,ER —FFRE.
§22 BiBH |

BERMUR A ZS I HIERAT REH TR, XFRFR R RE K, UK
TR — TR A dksh. B A BTE RS IRSHB D, é’l%&%ﬁ&%ﬁ%ﬂ%
¥, 5WESELRIAE x.
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XFMERT BT B A SBE(L/2) k2 RIS, EH 55135 1E R R 1 888
Uz,) HiX KB EERNE » BIF, B

U
Ue(x,t)% Ue(O,t)"‘.ITE .
X =0

85— R R i () Y R, WY LTI AE B B B P Bg & (B8 5B — 4~ sR 300 B 8] Y
R0 .BIF -oU fox BN EATLAEFENLEMNRL L, ZAAIK
HERYLA F(O)Fom. TRBEPBAT - 2F ()T, TR G R BB H &
BA

' -2 2
mx kx

L= 3 _‘T"‘.IF(L‘). (221)
N Esh AN
mx+kxr=F(t),
E%
fc'+w2x:iF(t), (22.2)
m

RERIMFXRIATEHERIFAE .

RIFAAL,EFREFBEEERD TERMERNIFITRZ M 2=z + 2, , H
For, BARFEWER, o, BEFRTBRUMRE. EXHBERT, x, BE/—
TR B Hiksh.

RATVRE—FHEHNEEXOER, B8 D EBRBBESR v f9rd B A&
¥, o

F(t)=fcos(yt+pB). (22.3)
FTRRQ2.2)PFBIERXRF £, =beos( 7t + ), ERES®RA HEREMEAY WA
TR b= fl[m(o’—y) ], MEFRIBYRE,FEF

x=acos(wt+a)+—ji—zcos(}'t+‘8). (22.4)
m(w’ = 7°)

EBRSER o Ma BB FHHE.

TR, ERBEEE AT, RERE 3h 2 BIIR 3 Z 1, B A~ 1% 30 7 45
BN o My.

Q2. OANERTIHBR A REN, BB NBESEAMERS. TR
XHERT FENER B (2. HOERNTERL, BRPERRTHE LAE IR
S

x=acos{wt +a)+

2)[c05(7’t+ﬁ)—cos(wz+ﬁ)}.

m(wz—)’

By~ BLEZIAN 0/0 MARER . & RI% L 5E N5
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x=ac05(wt+a)+2f tsin{wt + B). (22.5)
me

T, EHXRFLT  RIBMEAEIREHEX(EIATRENE, ERITEHIREA
EHAIE).

AT R FRIRMIE R ERSD B y=w+e, P c AR RIIGER
BB EHOE A

x=Ae" + B 9" = (A + Be¥)e. (22.6)
B A+ BT " HAH 2n/w WAMR/N, BT ULIRBHERME S UE
B R iR 3h , B iRiE 248k . ©
M C #mikig, A
C=]A+Be"]|.
¥ A FIB RRHKae" Mbpe? , [
C*=a’+b" +2abcos(et + B—a). (22.7)
TR, IR B AR « B, LR
la —b|<<C<a+bh.

XFIL AR K4 .
MEEREN F(), FRB22.2)AIH. XBES M, REEL FBHLER
d. . | U |
E(z+1w:c)—1w(:c+1wx)—7n—F(t)
L2
¢ iwe= LR (o), (22.8)
XBEATELZR
=3 +iwzx. (22.9)

FRRQ2.)ARZM, ME—H RBALGATS  EHERE 6= A HF A
REH BNIFEFFRIBIEAN 6= A()e WM X TR AG)THTE

A(t):%F(t)e‘i“’t.
Hals , B R 22.8)f#E
£ =e™ UO %F(t)e*“"‘dt + & ] (22.10)

HPR#ERsFER & E8 =00 cWENT IREFESIRNER, B
x()HQ2I)METAE (B ). 9@

O wMUPHFE MEBEEL.
@ YR, XHH FOMNERERERERX.
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BRI RAWERBBARARATEN, RER/IHHRBER . RIRVIGEE
REBAVHRFES EARBIR (A - o8+ o) RERBIER. RELRX
(22.10) (B FIRA — o fUBF,HH 6(-)=0) & t>ELTH

e " = L [T FC)ea
H—TH,.ZAENEBERSEAN
E=Z(i+w'a’)=21¢I". (22.11)
Wl e(oo) ] RARR, AIBHRERNER
E= o J:F(t)e'i“’dzlz. (22.12)

RIHRT N F(ORERN G BERNFT, X RRRET REFIERE.
Fealh, RS AE BT R4 (5 1o MR, WA LS ™ ~1. F
A

E = TL(JZF(t)dt)Z.

n
ﬁ%%%%i%ﬂﬁ%%ﬁﬁ@%ﬁ%%%%ﬁ@%fMm@%xﬁﬁ%
Gip=t @ E M.

SR |

8l wRENI 0 RAABLEETHLEE(x=2=0),XRKRAE
A F(O)ER THRAERE.

a) F=const=F,.

%m=£%ﬂ—mm%ﬁﬂ%m%%i&%ﬁ%%*ﬁﬁi?iﬁﬁ.

b) F=at.

a .
E.r= 7 { wt — sinwt ).
mw

c) F=F,"".

F,

Bir=———7gc(e ™ —coswt + 2 sinwe ).
m(w" +a") w

d) F=Fge “cosft.
b -

(=]
B F
x

- Tn[(w2+a2~ﬂz)2+4a262]{q(“’ +a’ = )cos wt +
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%(wz + o’ + B )sinwt +e “[{@’+a® — B )cospt 42aﬁsinﬁz] E

(EXBIBRFHABRAKHX F=Fe' P 512).

SIfL2 Br=0RAABLEEFHLE, A FOTAALES  H <08
F=0,530<:<TW™F=F /T, % :>TH®HF=F,(B24). XLEBEI%RE
ARBRINEEHREE.

F
B M ERO<:<TRABEMBLEHGR
) .
F |
— 7nT(:U3(wt - Sinwt). o T'v f
H>TRHAMNMRKTEHB G & 24
x=c,c‘os[w(t—T)]Jrczsin[w(t*T)]wL FOZ.
mw
oo r=T &SN EM4E, TRE
€= - TO ssinw1l, ¢, = m];] =(1— coswT).
miw w

AR

YA R Fo . T

mTw
TR, H Fy e BB T X)), XA KRB
I3 BRALIB, A F, AFH AEARSEAAR T AER(E 25).
BTG IE 2 MHELRB, A RAAXQ22.10)EME. % 1 >T HAGLE
FHAE =02 8BRS, H

F, T .. F 4 .
E — _081th e*lwtd P = - 0 (1 . e-:wT)elwr‘
m 0 1w
RBAXE ="’ , B RGBT T hER. TLARR
_2F, . T
a — —=S8In T
maw
F F
Fo
Fy
o T t o T ¢
K 25 &l 26

I 4 BLE,RAENER TwHEEBAELE F=F,/T%B(HB 26).
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B ARMF ETRE
F,
Tme’
s RLM,2AEMNESR T=2rlw i HH

v 0 T? = 2wTsineT +2(1 — coswT) .

a_‘:

F
fe Qi #E F=F;sinot A (B 27).
i %
F _F - _FO fwt ___ —iwt T 7
(t)= °Slnwt_§T(e e ) 4] \/
RAAK(22.10)FNEE T 25, THF
F,n & 27
a= 5
Mw

§23 ZEHBERSRD

ZABEG)RERHEISILT § 21 H—4HKk3.
WERGREEE U BT XM q, (i =1,2,,s)HIRE,TE g, = g BRI
. 5] A/MULB

T = q; T Qoo (23.1)
HEBERI U FHE _, THEREIEE ZKE
U= %;k&wk, (23.2)

XEBGEUHBRMENHEES BT kM2, BR 20, WEE,BTUIARE
113 AR X FREG -
by = k.
MEEM—RIERX A (ZR(5.5))

7 (@) .4
ﬁi& q;, = G 9Fﬁ "M i%/:f\‘ alk(qO)aaI?%@ﬁEﬂgE%:mﬁ

A S ma (23.3)
ALAN mo X TR :
My = My, .
FR,BRMRD ARG MRS A By
L= —;—Zk(m,}i,-x'k — bux,xy) . (23.4)

FEES IR, X T A R f MY T 115 Rk H B %6
e
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dL = —Z(mk:c dz, + myx,dx, — kyx,dx, — k,x,dx,).
E%ﬁ.tﬁ*ﬂZ{ETﬁiﬁﬁﬁ:?ﬂ?“ﬁE’JZﬁ? HATAT LUK IES P —FE =T
Pk RS, E BB R m, Mk, BIXTRREE 5

dL = Z(mik z,dx, — kyx,dx;).
. T IR |
dL . aL
a—ii = Zmik Lo Tr—: = - ;kikxk'
FRUARIR B H RN
Dma &+ D kax, = 0. (23.5)

X (=12, , s )N ERBEEH S TE.
X REN— RS, KRNI R TREERN s MRAELK.
z, = A, e, (23.6)
Heb A BRREFH K Q3.6)RAFTHEA(23.5), 45 & , THEHA BA
HIFIREE R B B A

D= my + k) A, = 0. (23.7)
AEZEFRAFESE HTHIRXETFE.
by —w’m, | =0. (23.8)
J7#(23. s)ﬁwﬁz%ﬂ.ﬂf_ o W MHR E—BERT,EFEBE s MR
MIEER w),a=1,2,,s(ERHEBHLT , I RPHFEES). XEREY o,

ﬁx’%%ﬁﬂ@%ﬁ*ﬁﬁ$.

MY ERRATUES, FRQ3.8)MBNELH EXLE, 0 EETRE
BRAE , AR 2, XTEF R MARHOC R (23.6) (L BGE B 2, ) & 5 30/ 518 3
BMRKAONT EXRATEMN, TN LSRR R R, B BT EE®E.

AT LB DT IE B R A58 (23 1)L A X T AR i RF, 78

Z(— cuznfti,a + kik)A:Ak =0,
th U478 |
s D keATA
- Zm AlA, .
TR m, M e, HRMFRE, X TSR RE SRS L,
(EkikAiAk) = zkikAiAk = ZkkiAiAk = ZkikAkAi .

w
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ENREND AW o® BETH. REBE o, HRAQI.DPEIFE, A
DASK AR B R B A, AR AE AR A B o, &AM, AR A, ELT
(23.8) I FATHIRE A EH w o, RE WA FERQ3. S MBRE FTEEL .
x, ZAkaCaeiw“t ,
K C, BT REB(EE).
B s MMSMRRA, TT4 HiEm . LS 4 B R

z, = Re| jjakacae“'«' = >"4,8., (23.9)
a=1 o

XERMBIATIES
®, =Re{C,e"" }. (23.10)
TR, RGBT LArHR R ERE s TRERO,,0,,,0, 1),
1% L6 JR] B4R S R R FIAE AL ER R A B B R 2 W E .
XERST=A — B, B BT AR RS AR B0 1T A iR 50
WA (23.9)MIENGE T Mo R B R 12
HEE K23 s T REAFBEERs M RAEO,,0,,,0, MR, R
BEWMUR 2, ,x,, 2, #:0,,0,,,0,. Al 0,,0,,,0, 5] LLEEH
B SCARAR IR LB AR BT AR A ) B AR (B E £ 447 MMM L AR E RS
B IE R 3h
M IE AL bR e AT LR B, B R TR
6, + w6, =0. (23.11)
X, HAEARR RO FEAD s MEEM M5 BHR. 54 IFE L5
B4 i BE SO Tz A A, T O 0 A s R AH 7 B B B 00 4L, 3 T DA SR e A Ak
FRXTEF B AR B C R TS UL, REM T E RSN R R 2T 8.
B B3R RIH, R IE A bn RS I RLAR B H R BRI LA i R BT 2 1, 58— I
XN T IBR o, B—4EH3l, Bl

L =378, - 06,7, (23.12)

Ho m, REFH ABEREAE, XEWRETHR(Q23.9OEFH A R E (i
(23.3)FMERE(23.2)) R B 25 H 3T A

O REAMATEZ KM M3 2D)PHNELHEENEXE . CARBAN. BUEBER A, §
Wa, +ib, JUATB(EFH £, B FRME) -

Zkka:Ak = Zkik(ai - ibi)(ak + ib.&) = Ekilzaiak + zkikbibk s
ik ik ik ivk
EPRSNIEE R B M.
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WA LA AR, RN R R P EE P HREET 1/2.
I, R T S O E R IE AR AR (FRATA Q. R/

Q.=+ m,0,. (23.13)
1974
1 N 2 2 2
L = TZ(QR - W, Qa )

WRHE A RA ERA, FRARREL LT B FEAEIHN—BER
(23.9)F(23. 10) LR —RHH(BFR s T, EH{UNETHETERHEMNEA
¥ACABREFAIRT , ZMHEATXEFHFIRETE.Q

—ANEE (KRB BEAEN T I FEERR, XM RRERAJLE ,HEX
SR AL BRI B4 R R ME— 10 BRR A — BB s s ae by > Q° #i
Q% IR A E SRR R — 1 o), U HTEERUETH, RE
1Ry AR AE BN A]

SFEEI NG — A A =40, R R IERE S S EILAR
AR AAEEE U(e,y, 2 )HRAMEL,TTEH 2.y, WEFEXBOHEE, ™
sh Bk

T:%(i2+&2+é2)

(m ARMSKHRR)ANKE TR RE Hilk, LSRR TSk
K. TR

L=2 (a4 3+ 20) = a(kyat +hyy' + b2t (23.14)
HWE x,y, 2 BIARSTE TR, MRS 9N

wi =k [m, w,=Vk,Im, wy =+ kylm.
EAHOHNES (k, =k, =k, =k, U=k 2) S RER T . XS/ AHEE S
(LA 3).

FIABIERRAT LS B b ERE RSN MOV E A HERARKS . &
BEERERSE BTSN, T #s B H k5 R

L=L,+ >F(t)x, (23.15)

HA L, R BdRsIOH& 8 H KR8 AR ELRRE «, 7B

© AFEERE FNEFRETEER. LB A, 7088 b A7 RE ® B & ot 6 5945 3R
U
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L= 320(Q - wi@d) + 2(0Q,, (23.16)
HHPE5ATIEE:
A
fult) = SF (1) =2,
S ()
F R Bz 3
Q. +0’Q, = £.(1) (23.17)

REg—1FRuEH Q,(1).
> &

J#1 EABAANEYERLYHERT D RHEA
L:%(iz—‘-j/z)—-g)z—é(xzﬁ-yz)-f—axy
(BABEHYEAEREN o, I —BREARAUKER —ary MABAARR), XAELESR

OE
. a5 74 A
Fror=ay, ytwiy=eax.
B (23.6)RATAF
Al(wg—w2)=aAy, Alwg—@’)=aA,. (1)
AL AR H |
(wf —w®)=a?,
W LA
W Zwy—a, wy=wyta.
b w=w BHFR(DES&HE A=A, F w=w, AR E A, = - A,
x:%(Q1+Qz), y=J~1—§(Q1—Q2)
(IN2A8 5 FEX P AF b6 M E L ARE9 )2 — L A %K),
4 ol B(AMRAAMERLRE), K
w,~w, ~ a/(2wy), @, w, +tal(2w,).
ERXFERAT o oy MERERFIANREBREGRASAN, FELAREA o,
“w, = alw, HGHFE(HILE§22). Y4 4K r BHRBEIN R KA, 247 y 8
HBABFDE AL FR.
W2 AXTFEHNEOMKDH(LE1).
B THBEHD(p,<K1,0, <), £S5 THM 1 FPRANDEBYPIIKE
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A
m, v m . m - = m, t m n
L=—5—0 ¢+ 0 ¢+mlil ¢ = —5—gligi ~ 5 glags-
B FALH

(m,+m,)l, @ +tm,ly, &+ (m,+my)ge, =0,
[, 6,11, ¢,+ ge, =0,
BF(23.6) KNG TH
Af(m, +m)(g-Lio')Y— A0’ m,1,=0,
—A Lo+ A (g - Lw)=0.
HAE T ARE A

wi {(m, +my)(, + 1) *

_ g
27)’11[112

Vmy+m) (g +my) (L + L)Y —4m 1]

G om0l IMAEAT MR gL, Fo/ gll, AR TEALERILES.
IE3 ARRELAFESCHYS U=4kri[2 b 83 30E (AR A T RHRT).
BEMAACH—H EHEEE—ATEA,ZNBREINSTFEHY 2y,

BN ERRAENN o=V R m e LK.

x=acos(wt ta), y=bhcos(wt+ )

X &

x=acosp, y=bcos(gp+d)=>bcosdcosp — bsindsing,
EPIAATIZT o=wtta, 6=f-a. HEEE sing # cosp HF KEMNM-F
7 Fo T AF BT AR
: +%—;-%cosé‘:sin26.
D % o=08% o=nWHEBH LHKE.

::N{ N

ERAPSARITREGMH
§24 SFIRT

MRBEIHEMEFERRAARNER  ARL TG, MARKAEHA
B AH RIFE. TR RBWGF BRTIRFESTHREFELVE
WE 4R 3 LA, 4 1 S R R AR - s Ak gl

FEiE 3T AHE, —BIELT B ARENBBE,BFLH « TEF
HEW T3 BHES , FH3n -6 NN TR FHRTIHEHLHS]

B

@ E§UELEH.EFLAIBH U=’ R2TPRAEBERHERES.
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BTREREL RRAEE T HANEIRAZ L, XMIF0L T3 2 M8 &
BRI HRSIA 3n -5 MBI

AR 57 T I 8 1) 1 2 R R, B SE R F IR F sh bk ah B X

AT HERFES, TLUAN Y THIRBETEF A TEXIMREERE S THRE
LAEE AT RERER 3 ANRIRAER . R r.=rptu, (KB r 2% a ME
THILFECENRER, TN o, RHMEPECERNRE), ROTTH &4

Zmara = const = 27nara0
LAmN
> mu, = 0. (24.1)
KT HBRRE S, A0 TR BAESETE. ROV BE AR LIRA LM of
ok I T B G R, B DA, — BORBE, MR F S M R AT REEM A R HE TF
ML R, BRI AT IR TG FE L B e, = T, BEE u, BT
NS TSI RN

M = Zm“rd X g, == Zmuruo X u, = %Zmur“o X u,.
FEXAERIELT B PR /AT LIE K
ZmuraU X u, =0 (24.2)
X B A A JR A5 AT DUME Bk ) .

g F R ERS AT LRGERE Tizsh R IE 0385, B RE T (HETFHME EH)
BFESFHMRTARNEE AT EAXEN, FETH SN BT, X
BEAFERY D —EPHRO X BRITITE LR HFF

WRDGFHFAE o DEREFALT—AF @A, W wy LUK 4 57 59 T A fE E R
S E ERE) . RES BEMM RV B LE. B PEEsBEE 20 A
BHE NTEEN NI — %3, N FEARSIEEEN 22 -3. HAW
(3n—6)~2n-3)=n-3 B W EXFNTHEIRS.

LMD THET . AU K Na RS MEMRS). B - MEAEEER
KBHAn PEABE, NPEEFS, MWARBRISIEHER n - 1 BRKES T
et H 3n S MEARE WA 2n -4 MERRSITAEE . AT, XEIRSIE 7 -
2AAEMAE, XREAGMRSAEAT UM KA EMEEEN® S GESSH
TRUE) 1 P, B RRE ] E1 45— o 1A IE R 3h &R A A R 45

© REZH (BT HFORMEIBMIE)), §100.
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5 Y

SIEE 1 RERMW 3R TFA44F ABA(E 28)0 kD & B4 F %442
wMTHEH A-B,B-A VAR A ABA.
BARERL D, RFAEGES 2,0, 2, BRAELER
mua(x, +x;)+ mpzx, =0.
FlAMK,ASTHGESH I B RBK
my .,k

mA 12__2L[($1_$2)2+($3_I2)2]

L=

PHE T, KB ‘?])\%’riﬁ

Qa:I1+I3, Qj:‘rl_xii‘

(-I.]+-I3)+ 2

FRTHE

L:ZTA,UQ mAQ _ki,u Q ——-Q2
My

(p=2ms+m;, RETHRE). GRTR,Q, ﬁ“Q A& T8 B AL AT (A AR B AR £ )3
— A ). 2 Q, HAEFEMANLSTFPOCHENHKEF (2, =2,,8 28a), L4
£

ky p

mamyg

w —

7]

LAr Q, N B ENARIRE (2, = —x,, B 28b),WEH

— kl
0)51"‘ E.
BE(24 DF(24.2), RFHREES | L
VisVas Vs ’%’29‘:?‘ ,: B :l
ma(y,+y3)+ mpy, =0, vy, =y;,
(AT SRS, B 28b). 5 F F @ B AL B & *: **:
B OS2, 5% 6 R A ABA B R, A .
T A AR A ! !
3=%[(y1—y2)+(y3*yz)]- & 28

O BHERAMNSTHRDIUAETS L. M. B. Bonbxkenmreiin, M. A. Enbsiwesny, B. U. Crenanos.
KorneBanua wmonexyn. — M. :Tocrexnsnar, 1949;T . I'epubepr, KoneGatensHele W BpaulaTeNbHbie  CEKTpbI

MHOTOaTOMHbIX  mostekys. — M. : HMJI,1949
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WGBS y v,y B ORT  TRIFHARFHEMEN A S

2 2
7nA TnB,z kzl 7’HA7nB 2 ——kzl

—2_(5}?*‘5’123)4- 23’2_ P} 82: { 82 > 62’

4p
[ 2kop
@2 N mamy

2 R LM, 25T ABAWBRAZAWH(E29).

L:
W A3 90 &

&l 29
BRAREQI DAY, BFHEB u XY FTHH S BHELAZ

my(x, +x;)+ myx, =0,

ma(y +y3)+ mpy, =0,
(¥, — y3)sinag — (x, + 3 )cosa =0.
FAEXFu ~u, Pu, —u, BEXABWBA FH LEH THEEZ A-BH
B-A®MEKRZES, 5, T
81, =(x, — z,)sina + (y, — v, )cosa,
8L, = — (x5~ x,)sina + (y; — v, Jcosa.

KX/ A L EEALTHEL ABOBA 7O L%, T3 B ABA 9 % 5
8:%[(1[ — x,)cosa — (y, — y,)sina | +%[ = (3 — x;)cosa = (y; = y, )sina].

oTHEE R RH A
kyl?
2

mpg

2
3 o°.

. kL,
:%(u%uﬁﬂ ui—jl(@lfﬂ?lﬁ)—

FINBT & AT



§24 S FHRD - 75 -

Q.=x,tx3, q,=x,~ x5, q2=n 1ty
W kEF utyH TR LFRF

1 1
xl:_z_(Qa_'_QSl)’ x3:7(Qa—qsl)’ xZZ_EQa’
1 1 m
yl:_(Q52+QaCOta)! N3 :T(QSZ QaCOta)’ _'}’2: d_AqSZ’
mpg
i HETRERE R BH
_ 2my, 1 ) Ma ., | Mafh.
L_ 4 (mB +S~1n2a Q = 4 q:l+mq52

k(2 2 , 2
Qi,‘_( (L .1 )(1+ mAsin‘a)—%(klsinzaﬁ-Zkzcosza)—

7
4\ mp s o mp

2
524 T (k,cos’a +2k,sin"a) + g, q522 (2k2 — k, )sinacosa .

Wk T, A4 Q, s TIHMAEN

W = o2 (1+2mAsin2a)
A

“oom mg

WA T Y e R HRIRF (= 25,9, = — 33,8 29a).
BAR g TR THADRSG (AT Y 534z, = —x5,y, = y;,H 29 #
20b), HH AR w0, 2 =R I HEFE
w"—wz[ £ (1+2mAcosza.)+2k2(1+27nAsin2a)]+2#klfz:0

my mp m 4 mg Mgt

k. B 2a=n W , TAEXEBRELEIM 1 4E.
SIFE 3 FlL& ,124-F ABC 4R (& 30).
B RTUELESB(2)PHAEB(y)ZEHX RS

max, t mpxr, + mexy,; =0,

3 I 2 L 1
may, + mpy, ¥ mey; =0, s B D
malyyy = mely ;.
B fT HHEA A 30
k kL2,

0

kl 2 1 2

= (84,)" +5(3,)" +—
(20=1,+1,). £MRTHE 1,3 FTHRME GRS R %
s k0 (112Jr 122+412

W, — 2; 2
Zl ZZ

BAYERDAE 0,0, B L ZK(" ) HIEFF

Mme My mp
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w4*w2[kl(i+ 1 )+k (L-;-L)}_p_/’tlh_kl_‘o.
B

M, M Mg  Me MMyt

§25 PARIRF

BIHRENIE, RMNBEBEROENEN R EELS P BE N T IE W
e B] LA 2 BE . SEBR b, IR B s shat A RS e A B A @ iE shid 18 . x atis
SIMENEEREAEAARE, s H R HFERL.

EXMEA T ZIERCARRANFIRE HRFTEZENHEWIES), L
B A BB R PCR A R A R, — B T RRE A, 13 3 4k B ok
ARG 2 LIREE RS, WAFEXHA¥BEX ENEHHRET .
A, A T 89 E 3 B R B 2 R R 7 2 R @

R, FETE— 2 F 0L, 72 TR “F'B’JLZ&UTUJEU%FFUJ%?J‘ETEJ& X B
TEF BRI AR G0 4 40 /0 F7E 4 T W FE B R W4 3, T & F X
B EXFERT , v LICATEY R EER T UK T B p) B8 5 (X T8
4D .

WMREE RSN, TUER NEEENRREI. B hERIEDE LREAE
EATEEE AER VU ERIAT RAHANE -HEEERENL. TR, /FRHE
TR« W— BRI R K L WERED) £ MU

fo= —ax,
Hb o NERFRBE ASERRIWTREREHRR XM HTEHEshHTRE
(W (21.4)) 8B4 %, 7778
mzr=—kr—ax. (25.1)
B LLom FFEIAES

LA 21, (25.2)

wo REAEENHREBBHRSIMFEE A R IER A LD.
TR, BMNATE
F+2202+ wyx=0. (25.3)
IR RELEMI T BB E, B =" AIBET r HEFEEHRE
r?+2A r + wy =0.

HRR(25.3)MEMA .
I=C2€rlr+C2er21, rl,zz*'/li‘\/ )kz_'wg

O EEARMATHS T=2n/0 BEABHATHBE LM E.
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G PR L HE
WE A< w,, M r HWAFPLEE . Z ST ENERE TS K
1‘=Re’Aexp(—Az+iz N/a)ﬁ—/lz)},
Hp A BREEE W @ IE R

r=ae “"cos{wt+ a), w:m, (25.4)
Hfa Mo BEFR XELARXNRBRNEBIHHRNMRRS. O] LLEIERRER
BB RZHOFEERS RIEZHEFEHER A RE BRI HR" 0 NTE
PR B HARshHR. 4 2<w, i, 0 Mo, ZEBZENE_GBi/DNE. B TE
EERRHEGz3), AR BRB/DREZRE.
MR AL w,, MAE— N 2n/ 0 ZWBE RSB TR ILF AL XA
A BR A B P SME (— T A DR E B BCF RN BB T oV L. BT
LLRSGER R B AR A
E=E;e *, (25.5)
Hi E, REEEMWIH.
BRERK A>w, . Wa r WHNEHBRZER HFEWNIMERAR BHRIS
59

x=crexpl ~ (A= A" —wi)t]tcrexpl ~(A+/ A7 —wi)t]. (25.6)
A EX e RSO T 880 |« | PRSI, BN E T80 & (Y
t—colif) XA R B IZ BIFRH 4E A B R
BJE A= 0, WFKRBELT HEFBEBEE -MHREMRN r= -21. X
38 ) J7 18 W) e
z={c, te,t)e V. (25.7)
XRAE A AR O I AR sh MR
MTEZEHHERSE AN T AR o, B9 SCEEBE ) 2% B 526 1 iR 3

fio == D au &4 (25.8)
&

MERRE) S22 8, AR R o, X FARIO M RIS 8. G TH B i
F ] LLERRD

ay = a . (25.9)
WMAR(25.8) AT UE RFHIER
fitp:_—a._Fy (2510)
dx,

O Z2REHEL (FitpmE1), §121.
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Horh — o
F = %?jgza*;iiik (25.11)
FR AL 3 Fa 24
RSB H P BEAARMA J1(25.10),1%
daL _3dL _3F
digz.  dx, 3z,
HERBEEENYHEEY, ERETRETHERTARE. XREFHIE
B, RETHE YL AEXT B[R] 4 SRR AT R ATA
dE d . dL . {d JdL L\ . JdF
TR iné?—L): Zx,(aé—; 3xi)__ i x,—

i

(25.12)

HMTFFREEEM REHR BERNFREREH, EXGWMPMET 2F. F
pis
dE/d: = —2F, (25.13)
B RSGRERETAEEET 2 FHEBER. AAHEIRSSHERE/D, LT
F>0,BI B (25.11)RIFEM.
1 (25.8)Y AT R (23.5) W i, Al 15 f7 7E P e i ik sh 7 2

Dma Fu+ D kary == D auFy (25.14)
X FTRS S
x,=A,e",
Yk " A BERA, WENKERETEA
Z(M,kr2 + a,r + k,)A, =0, (25.15)
ST XF FEFABRIENTE
Vn,r? +a,r+k, | =0, ' (25.16)

ARAF .

ERE B2 AR HAREREE R, TENRNERTH ER
B B AL X AR —E RN, EARE LR —E 2 . T A bR A LU
B R GE AT RE B0 2 Wl A o 1) i B8 on , 15 B 4 oy 7 3268 BB R /)

§26 BHEEARIBIRSH

B A BN R RSIEUT § 22 IR EEEES). RATEAFRIER
FEXW RS DR,
EFRBRQS.DMAERIMAS S feosyr FHFREL m , v 185 3 72
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E+2Ai+wﬁx=£cos)’t. (26.1)
REEANFTREHEPOEE L&, A BRERRA " 8 cosye
£+2A¢+w§r:£aﬁ
FATR 2 =B" AWK T BA
B:m(wﬁ—){%zin)' (26-2)
¥ BERWEXMFoMsA

b= f , tand= 22&7 5. (26.3)
m o/ Cwp = 77 ) + 427y Yoo
BJG K RIAR Be” = b P BSEF A Bk, AT TR (26, 1) AR, TR

EHARN BT R AR (BATA T o, >0 BER) , Z&1E

z=ae “cos(wt +a)+ beos( ¥t + 8). (26.4)
S —TABER 4 B, 220 B G R F 48 0.
x=bcos(yt+3). (26.5)

SEGEPRENIRIE 0 BIRER(26.3)7F v BiE o, WL K, BREAESET
FHELIRABEE B 1) K55 . X T2 M IMRE £ 7F v =+ wi —22° I IRIBR K. 24
ALKy I, XMEYH w, ZEE_H/MNE.

KIIRBEERFEEIR. I y=w, e, Hb e BNE, RITXEE K
wy - ABAFE(26.2) R LAABGE 1) 3

V= wo = (7Yt w )Y — w))™2wee,  2iA¥R2iAw,

A
B= - f (26.6)
2m (e — 1A ) w, '
B E
_ f A
b= , §== (26.7
2mw, v e’ + A° e )

AT T B30 38 3 R AL ot , fegh 53BN AN 2 o WA A . X
NEBERM, ARSI EE" TN E B AR, R v <o, W S BTE, W
Ry>o, W BT - TEHIE o, WRBEXB(EEN DN, 0 NETHEN - x,
oy =w, MAAMZER — o2 RITRH, TEEN BRGRIMERIE ¥ = o, =4
WRIERN « FIRA((22.4) S ZIBRERS) R HRE TR,

HARFMEB RN T FRE(26.5) 88, REMRER{FIF R XA B4
AW (AP TR) R ARE R SO EE M RE B . RITASN BN R 1(7) %
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7 B B B N B IR Y R RE B . AR B (25.13)F
I(y)=2F,
Hip F RFEHARBECGHES RS M T HME. N TF—4izsh, ERENERR
(25.1D)ER F=ax’=2 m > . ¥(26.5)LAB
F=Ambd*¥’sin’ (¥t +6).
1E 5% 893 J7 %f B (6] @9 Y18 R 1/2, BT LA

I(y)=2 mb*y*. (26.8)
TE AR B , [ A RIS (26.7) 18
_ A

REEBUT R X FRB R RN ER EED c AN I()FF =0
A B — 2, I e | FRop LRl 20 (B 3B SEE. AKX (26.9) W4, XA FE
ETHERH A ha R REN R E

I/I(0)

5 A B AR R REGEDN SR SRR, BB R 2R {H 0 A AL 4k
2T A AR
X A1 AR B R A

[ 1dy = [" 1o

1]

B EHN I(e)TE | e | BRI RBEB /D, B Kl | R TXEE, 77 U7EFS6f
B I(e)BER(26.9)HIER , 4 TRl — o A

- _ f2/1 = de _ rrf2
J_wI(e)de _ 4mL e (26.10)
=] 2]

S KRS f=foe cosyt A THERGZMIEKS.



§27 B ¥ H I - 81 -

B AENKBIKHBIANEBEFHFE
£+2Ai+wﬁx:ﬁeaﬂm’
m
RETEMRO LR £RTHRARS
x=be"cos(yt+6),
x4
. fi
m \/(w§+a2—}’2+2a/1)2+ 4y*(a + 1)*
§27 SEHIR

FAE—FP AR B IR 3 R 4L, 51 0 VR AT LAB 45 0 3 2 B e (] g s 4k D
PRI H BB (2L.3)HH m Me R —HRENSE, R EIRE T ot
8], W3z 30 75 7

27(at+2)
w5+a2—)’2+20/1.

y tano = —

d
d:z

HFTAEE « RE e, de=de/m(e) MHBEN

(mazx)+kr=0. (27.1)

H, Ak, TR THEIERNN THEREET
& x
de?

XPMAHBE AR (27.1)% 4 m = const 183,

PR w()MIER B BB &R E BIRX T REEREBHN FEY v(F

Hih T=2=ly). XD,

+ 0’ (t)x=0. (27.2)

w(t+T)=w(t),

BT (27 . 2)TEZH t—¢+ T TRFAZ. BT, W08 () BITERM
LR (e + T)HRR. BAFER, R 2, (O 2, (ORFRQI.2)INE
NP HIAE AR e+ TEXW DT RARBERRERR. X R
WO TT Ak 2, Moz, FREEER 1—+ T FERUEHO

2 (t+T)=py2,(2), x,(t+T)=p,x,(1).
BA XA A s B — e X R

2 ()= T (),  z,(2)=4,"TH,(1). (27.3)

© —ITHEHATREREZ ABESAERETVENLA T RSB IEI).
@ RHERFOMTH ) (R 2 (o) BILRYEE B 58 B2 AL, 76 50K 00 A1 R B0 — WRASTE . 304
BRX M FRHUBAES.
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Horf O, ()0 I, (o) 2 a8 BB R (R T).
X R E R ey R o, NREERERXR FLE B
Yt (Dx, =0, Z,+0’(t)z,=0

AN FELL x, F 2 ARV AT

EIIZ _.'I.z.ri :**‘(.2:“11‘2 _.1;2.1:1):0

dt
5%
X,X, — X,x, =const. (27.4)
SR, RHEATE I (27 6) BT EREK o, () 2, (2) ,HE ¢ R+ T B, EHERERK
FESRIRLA ey g, FTLA, AT HEX QT ODEEMFHT , LHE
i =1. (27.5)

MHTRQTI.2)MARATHE R, T #H -2 HE X TEE oy, p BE
WOER (DORFBRQT.2)MENTB MEXER " (HDUHEZETE. Bk
AP, EB ey, WIEE R — ST p s BEELE g, = py WE py ., B
REIM EE—MBRT, . EEBHQT.S),H = Up B P=1P=1.%
B o, B op, MIEESFT 1.

EE_MERT, FRQT.2) MMM ENIER N

o {t)=p""H,(t), ,(e)=x",(1), (27.6)
HH e BAFIHELREREN T SR —(H )l >1 M| <1 B
HE—-IBEES A RBO) A EIERE K . X EE, RENF ERE(E V&
8 x=0)ABEMEXMREEE/NE HEHHAMNE o B E R E
WK XFMAEHR NS HER.

RIEEERRIOR 2 o Wi KBS % R, EAILUR 6% T8 R
FHEE LR (S 22) . il F HRRE T , WERGE &4 R ALt 2 BaE R R 3
K(EKRT 7).

THENMNAR—FHEENSHEREL, B o() 5FH o, HER/D,
I H 2 R B e

w ()= wi(l+ hcosyt), (27.7)
EAEHE a<U( AR A 2IES, XERE B0 LLE T 28 5 8] i Ak 5%
). TEHEBSEH, NRBEE o (OB o, WG, NS RTEE. BT LIE
[5'4
Y=2w, + ¢,

HA eaw,.



§27 BN XK - 83 -

Kizzhad
F+awtll+hcos(Quwy +e)t]z=0 (27.8)
C OB RATBRRBHIE AN
x=a(t)cos(wu+—;—)t+b(t)sin(w0+~;—)t, (27.9)

Ho a (o) b(r) RBERS E]ZE LR (5 cos F1 sin HH HO) B sR 8L B X B L B
AARBHO. FLE B (O REREIAFEE o, + /2 MERN 20, + ¢ L
OISR X SETRR h IR BN E— BRI AT A2 (B R TRE 1)

BQRT.NRAQRT. ) AE « BI—IN, XETBZa~ea, l;~eb(f£/l\@11
WRELBEFHN FTHEREHSERFRIE) F=AKKARHEBEF N =ZAEBTZ
A0, 40

€ 3¢
cos(wo + =

1 1
2 )I'COS(ZC‘)U +€)f:7COS(3w0+7)I+7C08(w0 +~§—)t

B RV EIORN 3 0, + 5 0TS R AT

- (2 at be+%b)w08in(wo +-;—)t+ (2!.)—ae+ﬁ;9a)w0cos(w0 +T§—)z=0.
XA SF ST B SR sin Fl cos AR EFTFTZT. HKTTHBRE o« ()R 6 ()P
MMM HRE. IR EW T RENIEL T "W TESA

sa+—1—(e hwo)b 0,

) P
%(e h;uo)a'“sb 0,
X BB R IR A
52:%[(%)2—52] (27.10)

RESMBRNEAGHR s NS 2>00Q AT, SRR L AT 2o,
BT f IXC i) ©

h;”°< <h‘"0 (27.11)

O XFEHE(y Mh RIS EHEDRPHEALENRE.

@ FEQT.ONEER p 5 WERB = —™00CY ¢ BHEN ¢+ 20/2w, i, (27.9) T sin F
cos RS,

@ NS BRI KA B RS (M TE A s B9 RB R A ) W E A A, RERE
BT E s=0,B1(27.9) R a A b N4 S TRAT S B BB F X0 (27 1O MH e =

iwg/Z.
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XAKEREES b BRIE , HREhEIRIEE s AEZ XA EHENRR.

FERATAUIE v L 2w,/ n(n HIEBEBOFRT , LERESHEILR.
{HALHR XAl (A FaE X (B B TERERE » LA A" AL AV sk /N (0L 2 B8 2) . 3% 5l 1
ke QAL =S

ERRFEMFHEEN  OEFEESERRIAL EAREXEE /. I §25
FRINMCEER , EEFERERE o " WAEE/D. Bl S 8ot e od e sh 1 58 Al
HeTV(ER s REEEELANR)  AREXEAHASER s-A=0HE. T,
FIRH27.100% 8 s, BATATEAER(27.11) B9 3L 3R X [5]

— o (hw[2)? = 42% <e <A/ (hw,f2)? —4A%. (27.12)

HED,XHARNFEENN L BEEREEKR MELMAKTFT—IHE
H“BE" R, EQT.IDERTH

B LATEHA , X FES R 2w,/n MR, BE 1, EHTAY L » 0.
] ]

SRl ARE vy=2w, WEERGFRBEREAT  HHAS L TR,
MR FARQTB)HBE XA
z=agcos(wy +ef2)r+ bysin{w, +e/2)1 +
a,cos3(wy, +ef2)t +b,sin3(w, +e/2)¢,
RE2EET h 9 EFHHA(H(27.9)18) . KM A RAEER H 652 R & ¢
A BIRER a,,by,a,,b, RFEH(FBETEF 83 A ELRIAN), ERA
FREQI.VE , FZARMZIRULAZAREZI I B ETIHEA 5(w, +/2)8
REETEREHNENY T EE FREMA

52 hwﬁ hwﬁ € -
[ao(woe+~)+-—~a0+—al]COS(w0+7)f+

4 2 2
2\ _hwg, | heg 7.
{—bo(wue+£4—)—%b0+%bl]s1n(w0+%)r+

2
{%GO—SMSQI}COSS(Q)O*'%)I“"[ 2 b — 8(1.)0 l]sin?,(wo-i-%)t:()_
ERAER 0, tel2WAFTREG AW D, E0EH 3(w, +e/2)HAFH
BB B A TR RO RERMEANNETE. 0B ERHAF T TH

_h
al_EaU)

RERBWANFET TH

b, =2by,

o =
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RBIANFR KA R TR BMNTRFABEE AR ¢ 1.
€= iﬁ%—ﬁ;%.
A2 AKE v-w, WEXKSE KB EZXEER.
B4 v=w,te, THEFDH T
¥+ w1+ hcos(w, +€)t]xr=0.
EEHNHRKARME e~ b, BN K THA O,
x=ggcos(wy+e)t+bysin{w, te)t+a,cos2(w,+e)t+bsin2(w, +e)t+c,,
XX FTRHEETHEASA—RRA. AT KABEEBAR, ZAVEE A HLAAE
B, F

=0.

hewg hoy 1.
[‘2w08a0+—-w—0al+hw(2,c1}oos(w0+e)t+[~2woeb0+%bl}sm(wo+e)t+

2
5 hwg 3 hcug .
[ -3wga, +Ta0]c052(w0 +e)t+ [ — 3w b, +-Tbu]sm2(w0 +e)t+
h 2
ERCAE
R A
h h h
alzgag, bl:_6—b0, 61:—_—2“"(10,
FRETHRABEDR.
5 1

E= hwg, e:ﬂhzwu.

24
383 AT EBNABLARETE NGRS, AL T HEREFOEL
BB A
BAEESSHIMIABHERIE DR, BEH (oL )WIEHFTREA
&+ w, 1+4%cos(2w0+e)t =0,

Ed wi=g/l. TR 4o/l REEIFDHAER HHER. £4027.11) 3 &
de T H X
2ax/§

§ 28 A iEHRzEN
R B9 G U B 3R S ST R R RS 6E M B BE o 0 R T B AL AR A B AR B T B T
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Hub b, XatiEsh BRI X R T BT Bt R R R 3. TR B B/
F A T X ARG AR & B, SR T, 28 [ A B B A UL (R O B TR ok B B & R 2K
WRSN) SRR E, R E XL RSB, HES R LRGN E.

KAVGHAR A R BRI ZE 3 I X o S ae b AR AR o, 19 3 Br o, 7 30
e B A AR R, i r, 202, SERBRX(23.3)AFBE, R R
a, (OWBRFXTREAT = W—HW. TE, DAY H BB

L = lZ(m;b 2, — kyroxy) + ‘%‘“Z";&i X, XXy lzliklxixk‘rl )
2 Ay ik 3 YN
(28.1)

EEP My 91,'“%%?%7%’%\%-
IR MAEF AR 2, BHBE EARTE Q, (REELD , W T B,

(28. 1)B0%E 3 RIS 4 RS KA AL, Hi A 4T =, MRS B8 Q, HQ,
R TN X LR RBUT A, B e, T%, BIAS B H BT B R

L= 2300Q - 0?@) + 3 DA Q. QQ, - 3 2 aQQQ,
a7 a, .7

(28.2)
BT H S XA A S E TR X AR
H
Q. +0Q,=£(Q,Q,Q), (28.3)
He f RAdR Q K How it A] S8R IR 35 IR BB
FIRB B L s, AT R R B F I 2 m e .

Q.=Q"+Q7, (28.4)
He V<! @t Q1 WAETH
é(') + wiQW =0,
BRI Ay 38 H 1 18] 18 B 3
QY =a,cos(w,t+a,). (28.5)
EE—ELTT, EQ8)ARBHEET K/ 2,718 Q¥ MIRE
Q()+ ()wf(Q(l)’Q(l),Q(l)) (286)

HefmniziiA(28.5).4 %?ﬁﬂ]%ﬂﬁ PEAEFFIR B R, HoA i A DL R
S T 28 JE) B R B R0 A5
QQY = a,aycos(w,t + a, )cos(wgt + ag)

m—‘,}l—a aﬁ{cos[(w twg)ttoa, +aﬂJ+COS[(cu —wg)t +a, —aﬁ][.
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TRABEQS.OAWEBMAN THENREBGHRZM ZEWRDD. 77
BNz RERAENEF BREZHEMS ERER o, BEIERS
LB T SRR

w, T w, (28.7)
PR3 (LA EEEAMTN, FHAN TERMSE) . X R haemE etk
FHIREE L FEIBRNIRBEZHE a0, (BE o2).

EHNAREHERMBRAXNTEEEGR /DEXEMNS, HAMHE SR
MBEREZBENMEG E, HIMEXHR - MFHRER.

XHE,.E3EMMHEHSHEEFEASESE o, —B M o, + vy ~ w,. 7
N R SR 7 ey, iB s R A ks A AL R T, S B R AR b I R[] 38 K
ki@ BERE MANYHEEXBARATH, RE/IKEBERFEWHAREAUREE S 1
RIRTEFE .

BHEXEERREMUTEMN o, SHAERB R EZAHEN"E o) H
tRAE T2 R BN R, EEA T RBRARTR

cos(w” + Aw, Yr=~cos(w”t) — tAw,sin( 1)
T BEXRE , BRALEIE.

Hi, ZEB R T — Bl , ZE M T ENE AT ERE, BMF 1A
PR EMEF, AFF IR E & AT AR R SR . thiz 30 B A0 0 LR
T A W] LB B S i R

RIMTARE h BRI AXRBE Bha HERE R

L__mi"z_mw(z) 2 _ma 3 mfB 4
=5 5 X 3T 2% - (28.8)
HA DL B3 3 TR

Ytwiz=—ax’—Rx’. (28.9)

FATHE TR R ROE i 2 B 1 DL AR
=M 4 P4
#H
=" = acoswt (28.10)

PR o BEREUERBEE R =0, t o + P + - RMBHKRGCEY®EE
WEE %], ST LA A A ETE) BRI FEQS8.)FERFE, X
PIRA(28.10)E , F M AR AR B E T T AR BUSHE Z 7 BT &
EMiE

2
——2i+w(2)x:“axz—ﬁr3—(l———2):'t'. (28.11)

w



. 88 - EHE # &

AL 2= 2 + 27 w=w+ o BEEZHUENE RS Y TR

(D

2 @ 2 2
2% = - aa’cos’ wt + 2wy w'" a coswt

(2) + w

aa’ aa
= - — - -cos(2wt) + 2w, ' a coswt.

2 2
SRAWMERRITHRMEES B oV =0, X 5ARTIFHFTHH LW bk
— 3. eE  ORE ST IR R A 4

2 |
@ = 22 4 aazcos(Zwt) (28.12)

2w 6w,
5&—_}/,:,&(28 11)[:'3{%3(.& = J,:(l) + 1(2) + x(3) yw = w, + w(Z) ,ﬂﬁ%‘ $(3) B/‘J
ik

FO b 2@ = 2202 M 2@ - gy 4, cu(z)' m
HERZTEARAAE. 10)#(28.12) , 50 # LAY B 15
a’ 5¢°¢> 3

5(3)+w31(3)=—a3l:‘§ 6o 0]60%(3wt)+a[2w0 o + Gl “jazﬁ]coswt-

SHIREF coswt WERFTE ., AIENEFMELER

»_ (38 _ 2
o' )”(Swo _—12w3)a , (28.13)
EIEERTRHREMNET. TREIWNAESES R
3 _ y az 18
= 1gw0(%—0+7)c03(3m)‘ (28.14)

§29 &R PAULIR

T2 58 38 % 3h P T AR TR 0T, AR SR R o 2 A B BT ARE
Q8. DAEWMARGRENR v 5,18

Fr22it wpa=Leos v - ar’ - (29.1)

K Z R THEEREO A(TERBEADBEWEES it £ bR b
B2 R 2 [ AR 2 T A [R) B, A1 07 922 7% S8 O 3 P WL+ Y 5 O, 53X L R I 0 X
T8 X B « ATRERKE R R . AT T A X IR A T R A,
ENARERRB AR .

w

Y =wyt e

(e Z/NE), MHELE THEFEALR FATEMFE, RIMTAHARFRQ. DR
A LASR T i 7= A s Bl i R

LML, 7E LR B, 5800 3R S B IR 08 & XA IR £ R v BK
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FRARM(26. A XL A LLE L

bz(ez+,12)=‘—1%. (29.2)
IR sh ey IE LR 1 T BB A A5 R X R 08 R K, 1% B B R E /R
wy + X6, (29.3)

sy TR REET (S 0(28.13)) MR M, 7E A 2 (29, 2)
(%’ﬁﬂﬂﬁé%&“?ﬁd\%% Y= wy g1 ) wy T sz & wy -
BRAES =7 - o, ARTHHE
bz[(s—xb2)2+z‘t2]=z{;—w—2 (29.4)

A

)
g2 S L2
e=Xb i\/(chuﬂb) AT

FROHEVHI=ZXFB, CHLRMERAERIIWER. ELENN
DEE £ BT, FRATHFFE X TR 08 X4 T B R IRH L &R
M7 BB/ IRIE & AR/, FTLATE(29.4)

b
PR UL, RIIHEBI R KR f==0
H(e)(BIW(29.2)) , A KME AN e =0 B Frh .
ZE,(F 322) BEE £ MK R R AETIE TR
e

YR R AR, B — MR OR(E (I 32b) , B 4K

KEBFBIIE ¢ — (4 x>0 8). Ko H =

b
(29.4) 8 3 MRHR AR IHL <k
AT, AEAREME F= f(RITT EHEH _//\ b
EVHG MEMHEREERZ X TFEN £>F
SRR (29.4) 4 3 A SARKI I, KL TS .
32¢ B 1 BCDE. *

B
T D A C SAH&ME db/de = o B E XA / ;
D

C
t,"':
KB R I R29. )% « KR35 i/ I\_{ip

d_b: —eb + xb’ £

de g2 4 ;2 — 4 xeb? +3x2b4'
FRUBAE D SMC AMBHNFE Q9.4
€2 —4xeb> +3% 6" + A2 =0. (29.5)

e IR ANEAREIEN. £ db/de =0 A, RIBA BB KRME. X ¢ = xb°, i
(29.4)78

i 32
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b _f (29.6)

e 2 mwg A

XAME 5 (29.2) 45 B K EAEE .

A DHE B (ATATEX BA ) O, FRQ29. )8 3 LR P ER (A
32¢ L BEE CD) M TARERS B/ DMESBERBSEREE MM
FE KRR E B /MERIRSN (B BC % DE E).

it , R ABC 1 DEF P44 %% B & 7 50 0 3L Indiz 35 . X B 7 72 SR 1P R
AMAERE ORISR BEORM. BT 5 R B i K, e
R IRIBITE ML ABC K. 7 C miRIEEEMM K& S E &, K5 (&
GRS AN RF O FHWEME EF Z4b. iR BLE /NI, 9838 3R 30 ik 18K
WH FD Tfb . € D SR Bk B & R GEHE BA B/,

HTHE £ .BRIMEBH, XEG W) ZRARQI.S)BERBITNA £
Y of=f HENMEERCD BA—- A . STRFEQIIMHIRETE,
e =327 RN BIE xp* =2e/3. RAFTIE(29.4) 715

2 32mlegd’
REYEET

B y~w, i WIAATIELERR TE LR RGE, R BB G,
ROSR R B 0, BISM S0l LI MR », BITR3D.

WA IR y~w,/2,B0

Y=wyf2+e.

TE— B g PR AR Bl AR, 1 B 18] 43 38 ) ik 31, 4R 1R 5 41 7 W (B0 LE L, BP

4f w
W= g2y )

" 3mw, 2.
(RHE AN (22.4)) B EIELHES EZFra i, £ 7 (29.1) 4 o BT HR
H2y=w, WL RE K VAT

"I_‘(Z) +22 .1.5'(2) + (1)(2).1'(2) + GI(Z)Z + &(2)3 - _ QI(1)2 ,

51 RS B R 5857 A8 O B A i (AR B R 4R T, 49

FP 42279 4 2@ 4 gz P2 4 @3 =

(29.7)

x

8af*

9m? w;
XMHFRBRS5QIDMARZANET, RAXPFIWIERE F-RT £ X
WX MERSAIE r~w, HRMEEHR, HBER /N EHFRQ.HFH
—8af [ (9m’ w VIRE FILAKH 2¢ R#Fe) , A BEBAER b(e):

cos(wy +2¢)t.(29.8)

O ERAF AT E B PP H. H. Boronwtos, K. A. Murponoascxuii, ACHMINTOTHUECKHE METOLBL B

TECOPUH HeJIMHEeHHBIX Kosebanui. — M. :Puamarrus, 1958.
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bz[(ZE—sz)zﬁ-Az]“% (29.9)
T HERSNRER
Yy=2w, te.
E—ELPHE
V= -—3 ’{ scos{ 2w, * e)t.

B ox=x" + 2P RAFRQ. D), RAOVBARBEE — M BT R BF LR D
HREMT. HEFEET V2”8 3B S8R WREN L H
T e AR B X — T, 48 = R R

FP 42287 + 0z = =22V 2
BHE
02 (2) = (2) 2 f (2)
2P +222% 4+ w [1— 4003(2wu+6)t} =0, (29.10)
3mw,

AR (27.8)RAK T2 (B IREH) , £ — & MM R X 0] Nk 30 A2 E .
B, N THESBRIRE, X4 HRIENS. RARIENHESFXREZN
R, A EF B %R E 7 WIER I

. . 2
FP4225D 4 2D 4 qx @ 4 g @ = afzcos[(Zwo te)r]a®
mawg

(29.11)
FEITHEOES, X DR AKEA. EFRQ. 1A%, S

P :bcos[(w0+%)t+6]

(Heh b BFRFRMILIRIRIE, B8 6 RBMFE, EXNFANTAEE), FoE
AR TZRERFADRZZM, 15

3f’{szcos[(w0+%)t—8].
0

RRREEE R RETCFF EARE w,) . B AR AL 455 T iR B
EMREEFELERESLIR, KAMET ot/ Gmew; ) BB I RERER
(A e2B8]T o) ETEQI.OPHXHEEL A

bz[(g*xbz)z-wl ]—iiziﬁ—.

36m” w,
K% RG] BE IR IE M .

b=0, (29.12)

e TG e
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e = g B

/"——F
”
.___._,____._1_._,..,__._._._ &

A B C D
A 33

B 33EE THHER b XTe WIKFERCGET x>0,% x <0 BB £k 5 16 H
R).B &AH C SAMT

2
e = iJ(3ZQ3) ~ 427
(i}

TE B AEHRAREE =0, IRA LR, WFTERRFAEN o, IR £ B
MCZRIFEBEMIR:6=0(F 33 & BCOOMEER(29.13)(4+% BE).C A
ABFEE3NTR29.12)—(29.14) BE, AEHA X EEHNNRERS. £
BC BQ } b =0 REaE, I B 7T LAES , M5 TR (29. 14) (fL F B 4h B 2
BDHARIERAREN . EE 33 LABREN 6 HAELER.

ROV AR BEH B DERT VB HIE"Q RRITR. 3% C
BZH =0, R85 EB | . #E@W/ « RIBE B S /PhBIFE . RZ,
R IRIBISH BE KO, '

RIAIFAROEREFEEFERERIRZEFWEEE L. FE S EM
FaHAREMBR LR, R, KRV ZREEFLERER ny + no, =
wy(m,n ZBEOKWEESRE v L, BN, ZEEEN ¥= poq(p,q BREE)

© X—BRFHNT2EARKE(27.12), (29 10)M(27.8)F 1 bl =2af/(3mw)) . FiBF5
AR EFEEN KR

2af

3w}

>42

MRETFAERX h>h,.

@ HE . BIMNOZEMAMREER BRI AERERERIL, RETEFRE Y » HiHRG
Peah .

Q@ HE.FAHEMAXEAAERM 6(LIE ) BB NEH TR FxL L, hE BE #ICF LLGH
BT —8, EBX R IEmHE b=0.
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WOUT AR R A R (AR B LM B, HiIRARHBE(URE
A i B9 A5 K (8] ) AR /s, SEBR B AT IR BRI R HBER v~ pw,/q H H
p.q KHEEAKME LR .

=] 4]
I8 RAKERME y=~3w, LERGBHEE b(e).
MR E—FrigmP
2= - f ~cos[ (3w, +e)r].
8 mw;
s =Mt P, w(29. 1) THF 2
FP 422 2@ 4 2 @ +ax®? + g @3 = — 380 22

AFFXERRBET SHAFLRRO A A5 H 2P RA
= boos[ (g + T)erolhn3 A ma Rt H R, TR E
# 3 ik X,

o’ f ( _s_) -
3zmmgcos[ a)0+3 t 28}

WITH,b e HRMA R, TAEFR(29.4)F A 38 F/(32mal )R f,
A e/3 RE e £,

bz[(?—xb ) +a2]—21925 fw b =Ab*.
MAFRGRA

5= \/EA A2 12
3x 2x 3% 4x°

EB34 LS ET b abe RMERGH IR ; .
H(x>0).6=0(H#) &4 % AB ¥ & TR K (/’
A B A A\__.-C
_3Uxrai-AY) L 4 AT

4x A T 4x°A €
REE e>e, o>, WL THERS. & FTHhA B 34
b=0 %X RAGTH BRATHRES, Witeh I8

RO AXAALE c RBIMARET R AGBMEBR L8 1o, <<

Al <L wy, M A BDFTUURIE ¢ H D F.

k
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§30 MREXTHHAIEEH

KAV R8T 3252 ¥ 3 U FIRaET B4R 16 19 5 45 )
f= ficoswt *+ f,sinwt (30.1)
ERAMESHEs K £, BERHER. SHEEBEERE R F>1/T,
Kb THEREATEERS UbPZsiABRESR. WEE L, F Akl U M
RAA5 HERIMEBREX NS IFIEMIRSVEBENCITR 6 £#m).
T EATHE, RINESHAREKE T — S E L5 x WGP R —4%
BE). AR ABHFERID

mf=de + 1. (30.2)

HERER S ENGMmERTH, AR 2EEE M ERAHNBHES,

(7] s FE B R R — 2 NMBIRSI (BRE RN o). BREITBOR R = () MERN
x(t)=X(t)+¢€(2), (30.3)
Ho e(e) BiMksh.

BRE c(O)TEHAM 2n/w AW FHESETE,HRHE X(OFEXEERBN
PAAR/N HRFE FEMEREREFHE, WA 7= X(¢), R X()#Hid
B E RS EH U EREN R B8 RITRESHEXTREHN TR,

B (30.3)MCA(30.2)3H4% ¢ B, *ﬁﬁﬁiﬂ—lﬁu‘lﬁiﬁ%
ERXNFERFPHIT AFEERAT, PRSI TAFREIN. B8R, X EXHAM

B—fAP AN TFRHT, RESH

mé&=f(X,t), (30.5)

HEREs/ B ¢,k RNEHMTNRE(SREFET o, A2/ E). %
(30. DRRA(30.5), B4 GXEHHG X B/EH 515

e=-_1 (30.6)

BTE, AV 7 22 (30 4) Xf Bef [a] - 29 ($2 L Frd6 R B 8 — ey f Rl e B9
FHEERT ,AHB SR
U,

m).(‘= ax E

m )'ileré-: - (30.4)

D..

dU 1
X et

><|\.\
O
e 2]

s

D B2 F—FEREFILLE HAVHEE n A—FRFRSANEE DR—8REG.2)FIHE
BERER EL,XMEHFISEHEGHER(LER).
@ THRIEERETEEFE951,I1.JI. Kannue) B B AR .
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BEHBEREEFRH X)) BEEHE N

ve dU
mX= - o

ix (30.7)

He e no

1 -3 1 :
U, = U+2 2f2=U+4mw2(ff+f§). (30.8)

B LA (30, 6) ML B MBI ( 54 U MH) AR IR, IE R NS 8E M T
¥1E

Ug= U+———E (30.9)

AW, ARz IRE e MR EER S U Z5MEH — 1M E
W5, M N T R R {E Y T

B MERIBAZ M FIHT LR ¢ HANEESHERSE. FHHHE
i%ai“t(ﬁﬁe(rso 8))H

U,,WU+222a,,ffk—U+z—E E.» (30.10)

He o, (—BRE LR RIERERR o, (BR(5.5) MW RAEREZ
EENTE.

3 <

Sl RARIENBTIHEE BREREAHE y(y>> Ve[ DAL
7 ) E .
BESSHIBIF AL cABROBERIT AR T, EXHFAT,EH
#
f=- mla}’zcos}’tsingp
(AA o REz) FAFERYEA

2.2
Uyg= mgl( —cosg + a4g}; sin’ go).

REFHLEAE FEAMAZKBRBNE EEIAT(p=0)ERBTH . AH

R 4

a’y? >2gl
o SLF AEEH®M E(p=n)t 2T 8.
2 RALrL#,2EREEKFHRS.

O Fom KBT 2 HERT , 2L BKAIHE AT UER , 42030, 7) M (30.8) i & EH Y.
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B.HS§SHIHMIFALHMRGEAND HET o, f= mlay’ cosytcose,
KRG T 7

2.2

&U% az —)/2 < z,gl y }LII 4'1’@‘ 'f\g E gD 0 :L\_.%‘/L . ﬁn 7‘1%- a } > 2 g[ llh ;‘fé }t” \]r I?— h‘ ﬁ fB ‘,
gt

COSgpI_?_Z‘
a'y
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§31 RIEE

TE 72 o R 2 4 T A B R R A O R S LR B . AR, B R
MR R R XA A REREL M BERRT, KB BT R AR+
ALAR/AN , FEBF R EAE I — B IK 1035 SR BT, 52 4 AT AR % Bk s 5 4k
RTHSHE BOTEERAEYSEERRS0ES R, X5 HEHE
I 24 1 3 S PR TR I I B M 6 R F T % R R S R B Bl i A R
Bk SR SRR A R, R R A MR BB AT dV AR E od V
(K o BRI BB ) 36 30 X A R RL
JTHBRRUARZE S, RITSIAFABERR B2 4R, R E
XYZ, LA R 5 Rk B i 3 2 5 Rk 4 353 3h i 20
B R 2, =z, 2, =y, 2, = z. RO RGO R X
B kR R A R x
A o [ AR AT TR A 1B 52 4 T B AR AR
RO BHE. BB% R 2750485 BB S 60 5
B8 ([ 35). 3 AR AR F B9 A8 bR 5 A X [ A8 R R
RIOREE 3 MM T MM T, ERBE R I
SBIH 6 NIRRT 6 4 B .
o AT ST R 19 T 5 /NRL RS, BT LA 3L 25 i 35
HFEARBZ A — R TS /NF B,
FU D30 B A8 o i B B k78 h A B el 45 i . 38 A R 8 R L B 55 /)
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ol

R AENIR AR RAME.

OGRS P ESLHFERPTRREM r Rox, AL EELTRRD
IRRH « X A P AMEFE /Nt dr FTHRLOAME IR SR LED
T /NAE do PANNMNE dexX r ZH(ZW(9.1)):

dr=dR +de Xr.
¥EXBRL B R AW BT de , RS AEE

iy, dRoy, do_g (31.1)

Al 45
v=V+2Xr. (31.2)
KEVENEELCHEE, FFARNE LS EE. KE Q RREE Ak
B LCH T (R de W M) SR ai—B. T2, R - 4F 35 593 5 (xR
B A bR AR ), BT LU NI 3 5 B AR o A B ROR
WEEERG ERSAKXGL. 2R E M ALIRESSROESNEAS.
e )5 W Bas SR A S BB AT, 3R AT A8 B AE i AR AR I A M 74k
TR SR E &R bR RREARERC O, MAEER O S ha MO
WBERIRR OWMFBREERV M ERER Q.
RIMNEFARNEELEES P H PR EMET O EMER BREA r=
r'+a,fRA(31.2)1E
v=V+QXat+tQxr'.
FH—FH . MRE VHQHEN NEZEEr =V + Q' X< r FFURMATEWM T
1w
V=V+Qxa, N=2. (31.3)
BoAHNAEFTEE RINATLEL, 5000 &Y LR RETES 2 A0
B SRR BRI BT A R A AR B 7E TR) — B 20 58 A0 H AT W B DA
KRB REE Q 530 XERMNEBERY Q FANEE A EE . 303
B X R o Xt B R
HL3I)WE DA TH, WRELRES O WEMEET V 5Q(#
BENZDMEER, N TFEEEENES OBV Q) ) LEHAEEH.
HOGL.2)aH, XMHEL THRASHEERETF - M FEAN WEEET QK
W AL XA AT LA B AR A R O O EE V=0, Rifkiz 3 (FE4 it Z0) st

O MK, e REENEZ .
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Rt O MBS, XA AR ke e 4 50 80

SRR RIS A bR 2 7 5 18 78 W 5 O, TH O Bk i 55 3l il ol TR
O — kR, SNz shit, Q2 B KD FIFE shEh R 7 1a) BSR4k
§32 tEMKE '

ATHEREKSIEE, RITERIESEERE SR BRA

=27

X XTHMARB BT A AR AT BEAXEE, WA T ERIIE®R T TR,

¥R (31.2)1LAB
T = 232'~1*(V+.Q><r)2 = Z%Vz+ZmV-(.Q><r)+Z%(.QXr)2.
STRMERI RS Vv M Q AR, FUESE—Th V2 AaTUBRARME
Ak, Zm EAMERRE, RATH » #7885 “ER

ZmV-(.QXr) = Emr'(VX.Q) = VX 0. Zmr.

I AT B, 40 R A AR JRE S % TE WO AR R G, 0 i T Zmr =0 ,X—%EFE.

BE,.EIMNBFAEIHHEERNNFET, & 1H
= ,qu +~é~z-m[ﬂzr2—(ﬂ'r)2}. (32.1)
TR WRSIEET LIS B4 M. (32. DME MR L eahge, H
A E B8R E R EEFERG . S IR AT Q 2850530 W8
BE. TEIBWIE L, F R TRARESEER O L, A A 3660 @ 2 24y 9 A
BEE.
RIMMEHDHEERKEREX A r Q8 E . Q FRHC

T, = %Z m[ﬂfxf - .Q,-I,.Q,\,Ik:l = %z m [Q[ﬂ,\,&,\,xf - Qiﬂk.r,x,\,}

= %_Q,Qk Z m{ 228, — x.0, ).

BREMAATEEN Q =0,0, HF o, RBMKB(HARTE i=L WHEF 1, &
17k BETE) FIAKE

O HVHQAREGH—REET AT IEFEBRFEEE v 50 F17, B0 a0 (e84 2 nt %)) B 48
ETHMES STz M.

Q@ TEAETE i, BRKBO TR, AT 1,2,3. 53X 05 R T 500 R 5800, #2530 0 4 8%k
Ms PR EEHHE TIRER N TR BBk EX (,2,3RM, 50 AB,=A-B,A?= AA, = A?
FE BAM"TITREMERTUAERE(REEASZERTHERNEE ThHF—8).
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I, = Zm(l‘?é‘jk - X7 ), (32.2)
B ENEFEERERX AN
_a VP
T—”z-hjuﬂﬂw (32.3)
H(32.3) = BE T B NI A B R ts B H i
AN _
L“‘?T‘*”flwﬂ‘h U. (32.4)

—BAEL T HEEHENENCEN o M EEM R, I FE.00 3 MR X,
Y, Z FVERE Bl Al b Bl A X T8 R AR AR O I 3 A
KE RN AR & B E F AR R E . g X (32.2) T #
Hxf PRtk B
I,=1,. (32.5)
ATHEERL, RIMEREKENSIEERER
’Zm(yz + 2°) - mey - ETHIZ
I, = - Zmyx Zm(:rz + 2%) - Zmyz . (32.6)
- Zmzx - Zmzy Zm(;rz + yz)
R L1, LA B FR X ARG AL AR B S sh R &

BAR RSB LA, B RRE S B S THE TSR EZ M.
U0 SRR A 2 VR T SRR, WA RE SC(32.2) 7 i SR AR ok st WA R4y

I, = JP(Iism - stk)dv- (32.7)

BARAT B ARk B — R R K B ol LS S S B ARl L 2, o, B9
[ %F A1 A6 X BT R BRI A T K B AR R B A 2 H IR, H
I, 1, I Fom FERFEEB AR ., 2, , 0, 0T, b BhRERIEAFEHI R 8

7@=%&L0f+hn§+gnb. (32.8)

TOMEHR,3 MERGREBETHE MBS KFHIWAZ A #40
I+ I, = D m(al +a +225) = D> om(al + 23) = I, (32.9)

3D EFHGBRES AHFOIWARIR S A 23 4k 5

MEFENFHGMEBMHE, [, = LAL, WRHER -4 E ExMEn
T EVHE r o, NERGTEFEFEZEEEHN.

WRA I EHGEBREHE  MRNER IR RE EXRHELT 34
FRGTHMEFERZEEN, TUEREFE I MEEEEMHE M.

WRRAMEEAR MR, ERE MBS B L. BR, FOo B M
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P 3 % B9 07 1 3% B A R B X PR

Bl4n , an 2R K4 X BRI R O B 2 FE IR P T A IR A R AT
BOFEAL S 3N EMBEEZFE. N TEMEL, BB TFREFERSR.
XFPER T 3T EXIBRBZEFERENLR MRURGHEFEN x, <,
FE L Wl TXAEES 2, =0,

I, = Zm.rg, I, = me?, I, = Zm(’xf + xl),
A ity
I,=1,+1,. (32.10)
WRREE A FR A, N RO TR E. MRS E
B, 73 S0P T A X B A0 SR AR A B RO T 2, T WY A S o R B R B S
E.mAER(EENIRE) AT LUER — A% T 180° A9 A1 B, BI X - Hh B9 16+
AN ME— B, X HRE 2 X FRPEE
MNTF—REL RS RZRE—-TFEEL. MREEXIEL N o, W, 0
SMFEREES v, =2, =0, AP THEANBEBHE . E3MHE.
I=1, = > ma;, I, =0. (32.11)
X RERAHT KAINTEENEN BB HTHESRERERN AR
3MMEAME M TS «, Ml v, W), HEREA GHNHIRRA BN,
B, BM— 1T X THREKENRE. BARABINEERANEONBIRRSD
EIUXAWRI(RHERAE LT REAAR(32.3) 4R HEN THEX
IR E S, A A LS E AR
I, = > m(a8, — 2lxi),
XTKEREMN S — TSRS OTEXMW. MEEE OO ke BH, W
r=r'ta,r,=x ta BEINEE O SHNEX, zmr =0 ,%1%E
=1+ p(a® 8, —aa,). (32.12)
BXDARHE LRRESITE LI,

=] ]

SB1 o TAEREZRAEEREY AL ATHAHELT, XEL5F8
a) T HETFT—HFAKR LG RFHA.
ER:

I =1, = lZm“mblib, I, =0,
H aF b
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EF om, RRTORNE L, RRTaAbIMAGEE, RPRTHT FHHA R

F#HITH(HEHE—3E a b AR FHIA—K).
stFHBRBRTE ST, RAF A, BATF3 Tl &

|
th 45 R, B A AR T 9 47 &R T R OASE B 69 P o5 7
|

m, t+ m, —— i %
|
[
|
I

b) BRAFBR=ZAHMHIRTFTHF(H36). g
BER:ACETZAHOSH L BERLA X, =
7”2}1//1%@5}&%%] @36

2m,m, m
= Y, L==ta®, L,=1+1,.
7

I
: 2
DARTFHLSFT RTAETEZRBYTE(E 37).

ER . ACHETZHEGS L IERZA X, = m,h/ m
p HFHIEE A 2
3 1 24 2 1
I =1,= mymh +%—az, I,=m,a’.
B om =m, B, h=a V23, XRAwmBEsF. 550 E

bl

L =L=1,=m,a".
SE2 KRN HEBEAG IRINE.
a) ¥ | 8 mE A i ™

ER: «
37
Li=L=pl’12,  I,=0(t94m L% FRit).

b) ¥4 %4 R #akik.
EXR.

GFETHRIL + 1, + I, = zpj F2dv).
c) ¥12A R SHh HE ALK,
ER:
I:I:ﬁ(R2+f’—2 I,=£R?
1 2 4 4 3 2

(B AdA x,).
d) %A a,b,c K7k,
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Z%:
Ilzﬁ(b2+c2), Izzi%(chraz), 13:1ﬁ2—(a2+b2)
(xy a3, 2y G A FAFTHEZL a,b,c).

e) MA h REFZAR HEBK.
B.aAVEARTME A LA RE(EI38),HE I, ARLGRESTHE

ALY R T AL THEH L, BEHAEL
a=3h{4 RBEAKX(32.12)TH

, 3 h?
IIZIZZII—paZZQ—Oy(R2+—4_)

f) 244 a,b,c s
BRACEMRTCES R IHEMRIHE
B BT R x=ab,y=by,z=c WHRFTAE
2 2

2
x|y oz
—tzz+ =1
a C

Al 38

b2
TAhEERFAE
EZ 3 772 + §2 :1
BEXANARATRTHEATHRERGRSEALATTREGRS B, 5 2
HHEFPMEA

I, = pjj[(yz + 2°)dxdydz = pachIJ(bz 7t + 2 ¢ )dedqde

ey
‘21(b+c)9

AP I'REERGHEHRE.
FRIMAEBBRET dnabc/3, RETREZHRE

IIZ%(bZJcm), IZZ%‘—(aZchZ), 13=~g—‘(a2+b2).

M3 ARXBDEB(EEABFTRERTFHIEFN AR MIRIAE.

BB IARMBKTCH DG ESE , f o, B,y ARREIGSHFHH LR
MEA KR CHEEE NN EERIFTARA o ALK EE ACRAE
A V=Ilp, mAREEZTHEERH A pcosa, peosf, peosy . Bk ¢ A, KIFH
gt
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U=pugl(l —cosgo)%%p glo® .
BrvA kit B 8 S Hh

2
L=tL5 Ll cosa+ Leod g+ Leos 1) §* — 2847

Wk, RS AEAH

2 ¢ gl .
o [+ I,cos’a+ IZCOSZB+ I,cos” Y

4 XEBIHFERANIE, LT
OA ## AB RE A I ¥ RmiF, 8T A A
A OA 0 L(EBTF+BA)ES,AF AB W
3% % B %% Ox i 3.

.4 OA T (& THPO)OREHA
[ /2, % ¢ # A AOB.Fi A4t OA #5h ik A

1. I.,
T1:#T¢2+7‘F’
(p —RAFHRE).

AFAB S FILRIFA X =(312)cosp, Y =(1[2)sing. B A XIRAFH

HG AR FELEQ, WEFEA
2 r2 I., l? . 2 AP
T2=%(X +Y )+—2~go Z%(1+851n o) +7go }

AR EHRFT

w

y

B 39

2
TI‘u?f (1+3sin’ @)’

(RIET M2 8 ), AAT [=p12/12).

S5 RKAAEFHLAFMBE(EZA R GHE BREARESF L
BARR I P THAES HED o BESZREIHGEATES
I. _

BoARCHBEMEEE FER5REAFTAX
BA (B 40). & — o 2l W A4 6935 55 T L & HF Lk
MDD BRI ARES BRI,
BAHHE A EEA (B AFITHa I AER
oA R ). K os OB B W OH# 3 s b
vV a*+R*—2aRcosp, Fi A R & & £ A V =

fo«/az + R? ~2aRcosg. Bh 8 4
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T=%(a*+ R* ~2aRcosg) ' + £ .

e FRAHHRBELAFZARGAERIGHNREY, XLEAE
3 gk (B 41).

Bl 41

B:R o ABNABEFPCERERIEFTHOERA BEACES L LB E
AV=¢p(R-a) BR#HH I BN AAEEXE BAEARED
V. .R-a
-.Q—E——~go a .
R L AAEMNEHOEHDIRE, N

2, i (R-a)., 3 :
=5(R-a) ¢ +5 aza $=3m(R-a) ¢  (32.13)

(I, e IJAM28 c)KF).

SI7 RREFB LR B RGHE.

BAARESFRLEN OA M OATOA EFHLEBARAF AN XA
(B42) Rot FTHAH L, LEEN V=abcosa, R 20 AMBERA 0 A
B B|TREMIER KA 43 Al A, P RBM 34 OA Ak E .

Vv s
] = ——=fcota.
asina

Bl 42
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R iz (0, ) ERBHES,LET A (r, S ETHES
FHEH OA. AREXE Q(FAHATOA)EBRBEH LEHE YA Ncosa, 0,
Osina. & & T 1F 3 & 7

__}»’-az h2 2 Il 32 2 I3COS4(1'2“_3/1h2 ) 2
T_TB cos a+§~3 cos a+7sin2a9 =~70 0°(1+ 5cos"a)

(h A4S HE, I, ,]1;,a §ITHM2 8 )b h).

8 AKA4GHE BN ARAGETFEH LA MHREAEFERMES
WHEFTHERG S 2(EmEEHSF7TFE).

MR OATTERLELEIFTHLHAHBRYORXA(B3). ARSBRAEH V
=a(FFREIRT) BG4I AEFE CA AT ARBES FEHYW
B AS R IZMNIERE A asina, T VA

AFQEBRBEH OB YA (kE 2, HELTFTHESF OA): Osina =0,

0, Qcosa = Bcota. Fr ik 3 it

2, I, . I. . 3, k2 1
_pa 1 A2 3p2 2 OM 2 -+
T > % +—2¢9 +—23 cot” a 0 g (COSZ(X 5).

I 9 HAH-HWEREATH N (AB, B 44) 4k FERABEA S
XA MR PO EAL CD #55. A MRS 4.

fB.AOATHRCD 4 /A, MM o RTHAB M A(CD 5 £ 5 AB 1]
Mt o, MEA) LA QARBREIHERE A

éCOSgD, ésingo, @
(HE z, 45 ABES). ST RSCEMRRACES, FlgkA
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T=%(I1coszgo+ Izsinzgo)é2 + %13 P°.

S 10 Bl LM BE AB $# R MA (B 45), #5348 11X A 4 3T AR

B

Kl 45

Bk FEQEAB $FF B A (TUEERE) LRY S

G.cosacosgo, écosasingo, c’p+ésina.
B RE A
Il 12 2 13 . 3 . 2
T=—=0"cos"a+ = (¢p+ fsina)”.
2 2
§33 RiEzIRIE

BATRGE , REM s BERKR T M A E X BRI 2 B4 TR Y
R SRR A, IR B USRS M SR X2 i .

WIEA(9.6), HRFRKB O A LIRRAN, M RE“EE" shBHE, L
5 R B AR B BB SR K IR UL EE L M = D mr X v F R
Qxr v
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M = ZmrX(ﬂXr) = Em[rzﬂ—r-(.ﬂ-r)],
HERKERTH

M, = > m(230, - 2282) = 0, > m (238, — z.z,).
&G, Z BB REKEE L(32.2)1%

M, =1,0,. (33.1)
WRBIRH . x,, 2, BT EEER SR8, WX~ AREH
M, =1,Q2,, M,=1,%,, M,=1.0,. (33.2)
M TERBFRRRMAFREL.3 M ERSRB RS,
M=IR, (33.3)

s BEREBEVITTAEEREBHFHAMRANER.

EEEREN—BBELT,.XEM —BASKBQES, A ER{EZERE
MR E M S, M 1 Q 7 mAEE.

BRIMBERAZAEMINER B R AEE. RITA L BEH L3, RBF
REHRFE.

BRAHARGE - HHEIRAENEERFEE N TRERE, M=
const ¥ R =const. XM EV . HRECRBRE—BERNTREEETEHESER
3.

HTRMENERR XA M=IQ,FH QEETFEFH. U, EFH
HHENRE - THREEEE T X FRMNMSERES).

PR BEFEHERTUREES N THARENA RS,

FIRES x,, x, F I (FEET e85
) EFRERNE, RI%E -, BEAETERE M Al
x MTEMTEE. A M, =0, AR (33.2)7
M,0,=0.XREBHR, EFENHZ M, Q HEIR
TR F R — N (E 46) . B LT 48, ZEBE
WX LR EANEEy = Q¥ r, B/ 0%
MEETXMEE,BE2 FCRMEE(RTHE)
25 M W R ¥ sh,  E— B 8 (R BB # R
BRAL it 2h) . MRS PEMEE H MM S B

XA RETURAENSBE
MR BES M Frks o fn. BEs Al 46
HOMMEDIAEERRELR Q 6 LHEE 0, .

cosd . (33.4)
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ATRHADAEE Q, MEAHFTUHAEENERE Q HH , I M FE
iR Aﬁ%f"‘ﬁﬁ @%FEEHM%,%—/‘ﬁié’%tﬂ:&%ﬁﬁﬁ. 52|
B 46 BT HI, Q, sinf=Q, ,HF 2, =M,/I, = Msin0/1, , FFLL18

Q,=M|I,. (33.5)

§34 RIFE3GE

BT MEL TREE 6 B B, H— B ER T iEsh Ry e s
6 IS AT AR X TR AT LS 3 B 3h B X B K B X e 8 S 3O
.

RIAF-—TRETBRBAFTREIRANTBp=r KM, Kb p BFEAH
BB f RERERA LRI BIAREY S E .

P = Zp = uV
FEFIAERI L 80 H S f = F, o148

dP
= = F. ‘ (34.1)

RERMEX F ERESNMRS LKA £ 20, 0GR &8 R A2
B EERAN BEEZEAEE F PR REH. KM A S 26 4E
RAMBEIE, FLE, YEEINNRENShB R ZSFE, REFEHARSE
—¥E L B RiZAE F=0.

MR U NRUETESM A 388, W F AT DL B8 S W RO AR BR Y 5
B €

__au
F= IR (34.2)

LKA SR B AR SR ANRE ¢ RN T,
Br LA #58E 2 4L

3U = Z%g-dr:afz- aaU:—SR > f=-F-3R.
T UL AT LA A2 30, 75 R (34. 1)t T LA g % B0 A 45 4 14 B H 7 R 18 5
d aL _aL
dt VIR’
FoA ARG B H BRECK (32.4) B
aL _ aL _ U _

TEHESIEE M HNASERENE NS IR I THRSHE, R
B E (M) 2% R, (EB A TR ZIRME B0 # 1
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HATH
M= C%ZrXpZZi'Xp-l-eriJ.

SHFRIVFENBER(V=0), EHENZr 5EEv = iS5 B TRBv H
p=muv F AR, B X p=0. % pB#Ry 8504

dM _

W—K, (34.3)

Hod
K=>rxf. (34.4)

HMTEBEMEBMEALEXH(ZREIB), EN-NSEZEREHI R
— PN EBERERFAT . AAR(9.5)M R=0 X BRA . i AT 41, 48 55 {1
A ERE, XEERESEREETHANARGL4)  MFEFRESER
#ALAL

KB rxfRAFWAE RN K BIEBERNKLERENAEZRN. EN F
—#,ECLHDFERFRERITASN G, RIESHBETEEE, HARENIEN
T HBEZHETE.

NEBRBNBE—H, —RIKE TR SRR EG4.3)MBI. P HE
0 2l B R A X A 0 e LR

BRI ETR o Bf HIEBREARFRRE r SERERXrXEANr=r+
a. fiy LA

K=>rxf=>/rxf+>axf
&
K=K +aXF. (34.5)
Bt AT WL, 4R F=0CX R R A7 1R VE R 7E R4 b)), U 0 sE AR 8 T e 47 IR
R
FRGA DA LUBEN T HshL "W H &
ddL_odL
dt 72 Jde¢’
BELE BREHHEERG2.ONEE Q rERFTHE

aL
mzlﬁﬂkxMi‘

HRIEEZI TG NAE 5o B, HRESRE RN
U ==>f8t==>f - @Boexr)=-08¢:>,rxf=-K:3p,
iR AT K
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B A
dL _ _aU _
ip d¢ K-

BRAEFMKMAEET IHBTLTETURIER o, FEHAR

(34.5)% K'%F=F,i#tm
K=aXF. (34.7)

X a WEHEREE -, AEMEIRAEFG T FRHER. BASUT LR
(34.7), HHHEM K =0 AEREHBLIREPH—NE, ME-FEL. T2,
FEK|IFREAT,FENMWIERTLEENEERTEHESRIERN A F.

A NGRR T EMENL EREEREA LW AN f=eE, K E RZE )
GWERR, e 2B RSB E T HHED EXMERTHE

F=E>e, K= >exE.
BB D> e # 0,5 ALK

re = Zer~ (348)
>le
AT BT EMAERRER:
K=r,XF. (34.9)

TR, SRR E S S G HEaet, TR EmE s b ERERR R (34.8)
R E—TH F X AWM m Nk R e, il /£ 5 b s
SRAFRLES .

§35 EXHif

RAOTE LM, 58 WSS 37T DL 3 B0 4R A0 3 A~ 8 58 30 A% 47 4
xyax,xy T EERIRE X, Y, Z BRI NAE. FERKEAERX 34
WUAR 7 1 .

B 2 3T B R X A b 2 18] 9 e 1 RO, AT LA B B IR — A A R A
RS (B A7) AR RNOFE 2, x, SEEFE XY HAFE—HR(E
B 47 LA ON)  BEARAY A WRBEHET Z 1Mo, W, RIOVEERTEN
BN TREBB 2 X x, I (P 2, x, PRSI Z, 2, F7AR B

O HlmW,EYSUSS E RBTRE,T e REF. ERTIBEAGT ERBANES ¢, ¢ B
REFE.
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rE). Az
RIATE I A AHES LT x,, p
ry.x; MXTEELERE X,Y,Z WNE:.Z x
B, BHZBIMIE /A 6, X B N Sz m
T o, NEIF x, SIZBIW A ¢ HBGE
WA TSR Z M, RitBER o My . H 0
BEGEENTS «, A ¢ M ¢ WB{ETE
FRMNES 220,
THEHRMNAKNARESHR R AEEE
RKEQEx 2,2, LG E AR EFEER

BHEEG, o, ol X LR Y AEFONTINESS ON, EIBE 2., 1,, 2,
R BR%ET

A 47

él=écos¢, éZZ—ésingb, 3.3:0.
PO SR RIIRE Z W, W o, WA RST o, = poosd, Y E 2,2, F
MBEET osind . BEEHSHD x, 2, 718
¢, = gsinfsing, @, = @sinfcosy.
BiG,ARE M T MITE ~, #.
CEZEHERMTHNTR, BLE
2, = ¢ sinfsing + écos«,b,
2, = ¢ sinfcos¢ — 6 sing, (35.1)
;= ¢ cosf + (,[z
MR BB RSB E R AR 2, 2, 2, (35 DARA(32.8), 7
B BRI AR 3 ahgE.
FFXARFEER, I, = L+, , & HiEFeE
Ty = S(§7sinl 0+ 67) + 2 (goost + 7. (35.2)
R TE B PRPCIEYE B8 =), 0, PR EBNEEN, T ER AHE

Bl bRk MR o, WHTE W ON LB ¢ =0, B 154 S B4 B f T 2R
Rk

O AOMe—n2 B r; B X, Y, ZHRAMFNEA. FSH R o2~ ¢ & Z 88X 2, 2,,
xy B MAT LA
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Ol=é, 2, = @sind, .Q3=g'ocos19+(;b. (35.3)
YE o R FH B A B9 — A~ TR A 89 ) 7, FRATBT S XS PRPE iR i B iz 3.
RIMBBEELIFAY ZWEERBENERIIEEM Wl E, B3 AEER
B x, BT E PR AR, T -, S ENZEWRES. AAHAK(35.3)7]
BREMHTE

M, =1,0,=16, My,=1,02,=1, ¢sin, M, =1,0,=I,({cosf + ¢).
H—AE, Bz M(WE)RET Z W, RITEF

M, =0, M, = Msin8, M; = Mcosé.
P s E Rl 18 T F 2
=0, I, $=M, I,({pcosd+ ¢)=Mecoso. (35.4)

FH—AHTBREH 0=—const, IFEIRME M FRMWEANER F- I FEHE
e AEE(RIE33.5) =M/, BE.BEZA"HFERERIELEB S
HAEE Q,= Mcosd/I,.

> 2]
SIE 1 AR T 8.5 B T 69 stk & R 9 A (8 48).

B 48

BBHILFGAPEZALR AN RLBEAREYAZE O, M ZHL 4%
EF@(B48). €A TRBOLERRE RHA
L +2#l (éz + o’sin’ @) + %—({b** @cosd)? — pglcosl
(u ARRBEGFE, I ARCHRKEHIER).

¢ Ao RIEIE RAF . ITAR HABH R

L=
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d . .
p¢:_al"¢:13(¢+gocosé?)=const—=~M3, (1)
a ;o . y
b, = ﬁ: (Iisin® @+ I cos’0) ¢ + I, Jcosf = const=M,, (2)

EFIANTRT I =1t ul’(p, Fop, RO EXAXAHDIHTHLEL,
Fo Z 4 Lo 5 F) 2 EFEETE .

I . . I, -
E==(6"+¢sin’0) + 73(¢+ pcosf)? + pgleosh. (3)
WA F(1)F(2) X7
. M, - M,cosl
T T Tsinte ()
M M, = M;cos0
¢ =2 — cosl —2— .§COS (5)

I, I'isin" 8

AKX EFXMNETR)PE Lo, B
E =28+ U6,
EPIINATRFT

- M; _ (M, - M,cos)? B -
E=E 21, rel Ug(6)= 21 sin’ 6 pgl(l—cosf). (6)
CEREYEEEE S T

_ d6
t JJ%[E U (8)]

(ERGABARY) RAE,MAFTHRM)FRO)K o Foy BRO G REN X .

BEHIBEY AW ELERAGEMHE ZUL(O)HE. L 0=0M0=xn
B, 2% U, (0)(% M;ZM,)AZF +oo, Mm% 4 F 0,n 2 M8 &858
B IAAFRE =U (/AR BIRESHBBERES GO HAARMBAL 9,
Fe G, .

BOMO BWE O, o T ATHERAET M, — Mycosl B FFRATEHRE.

AF—HEALT REHERA SO L BARF AN LTHRSH (HKAFFH)
(B 492, WHEAREHAUAEZ L ARCHR B LAEHNHE) AF_HER
FTABAMHMREZEEF ST OAR, ALREHER AT GHH & Ko
(A 49b). & 5,4 R 6, # 4, 24’_7%‘-—/1\«’—6 M, — M,cosd 9 & 5 F 4,0 kA48

AR koA OF M % TR, 4 Bk B 49c % B 45 Bk

(7)
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a b c

&l 49

SIF 2 AEARBRBAEEALS OHBBRI LS. |
BB o0=08 ZFr, T4, BHL M, =M,,E=0. R 0=048F
Ug()MA B, M REEEHEET. L R IDAH

M
Ueff% (_37 - 'lﬁ )(32 y

WAL THREFMHH M >41 pgl R4
xﬁ>i%#¥.
3
3 AKOHIREZXTEARBFATREGESG(RARRSR).
B REBEAY A—HENT REHEE M A B3 (EXAHL
TR TREES),REGB35), AR EH

o =

nut

B

1 (1)

ABKEMFLSHA MBS EF OB ERAH(BS0). AT EREFH AR
BB ATE M A iE 3 5 42(34.3)

-

dM _

dr
BEHRABEYH CAERE LG ENLEET K=pin, Xg, L% n, ZREH
FRHRERE A HARBE KR FHRFHRLEAR LT 0, B 5L A
M F o8 cosaM/M (o A M 5 EHZ eI L A) TRFHH

dM 7
= - o X
; cosa g M.

XA, XEMLARE

— l
2, = - #5707 (2)
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(36 0, )8 g( AT )ik,
BERMAARGEMY, 2N (1)F(2)F ¥ M H cosa REFH(FHR
W, ARBHIRG) ENEHRUTREEPMIAHNXEHN

M, = Mcosa , E

+
2 I3 I

2 .2
MZ(COS a , sin“a
_~

§36 BRfLARE

ESB PRz TRREMAMNEESRAEN . EFEGL. DHGLDFHH R
¥ dP/d: M1 dM/d: BRAREP MM MW X MERRMUCER (B2, Biksh &%
MHMIBSAEETBZAMXR ASBREIHESHILIERPERE.
RTHAXTRR, Oz FBERB S RIRER.

RdA/d: REEREA HWEELIRENTAEE WREXE A HITE
HARAATA MEMEMEELR RN TR EHS, TR

dA _
C=0xa

(B S§9, HPERTARO. MO DENTEELERHE ). —IFHET X
PMEXEMMNIZMARE A S BRIREWTABEE, RN XNEER
d" Afde,nl 18

| dA _d'aA

- aTexa. (36.1)
FI X A— B A, IR FE(34.1)F(34.3) 51,
9P axp-r, M, oum-k. (36.2)

dr ds ,
HAREMNLIFZEP M ERRS, RIOTUEXESFBEENSIRRHTRE.
dpy _dP, dMy _dM,
(,W)I_T, ’( dz )lw dr 7
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HAP TR 1,23 BRMALEN 2, ,2,, 2, HOB. EFE—-IPFEPH VR
#p,18

v
,4ii+mvfwhw)=a,

dt
v,
M 7 +0,V,-Q,V,| =F,, (36.3)
A7
#( dt3+‘(21V2_QZVl):F3‘

ﬁ&llﬁlﬁimﬁ} Ty 9Ly X3 va(362)Bg%:/\7\iﬁqj Ml = 1191 ’%%

d
Il 'd_]+(13_12)02|(23:K1,
de2,
I, dr +(I, - 1,)02,0,=K,, (36.4)

dn
13d3(2—LMLm=Ky

FR(36.4) ki 42,
MEHESN K=0,Bkf &N

dR, I,-1, _

dr I, 1.03,=0,

dnz 11—13 N

a7 + T 2,0,=0, (36.5)
dO:}, IZ_II _

17 T 2,0,=0.

ERBF, R AXEFBHEXMNFRCBY a1, =1, 553
/I\fﬁﬂfﬂ,bs =0,B0 Q,=const. WEFE 1 FIE 2 M HRBRE K

Q,=-wl,, Q,=o,,
HABATER
13 - Il

w = {1, T,

WE2MFERU i NEE1NHFE B

%(ﬂl+iﬂz)=iw(01+iﬂz),

(36.6)

AR
0, +i0, = A",
HP A NERLATLOAN R SRR HE b & s L), 84
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0, = Acoswt, 2,=Asinwt. (36.7)

XITERERH AEETETRARBHVITFTEEREEITE (/O +0;
=A),FHAERTFHAUAREE o ¥ B TERRM IHEE 0, WEFE,
KR QPKNMAE FUAEE o ZREMFERE. BT MAQ KNS E
XEHIM =1,0,,M,=1,02,,M,=1,02,, B8 M B /EXEEHNIZsH (4T
FEER). -
XEAFEMSERZESI3MEIS FHMECLIREMRERNE —FER.
Fenlih , R M(E 48 £ Z 8D S «, HIMWAERESTRUAR SN A RE

~¢ FIANEG5.DFHE

» M cosf _ __1__l
¢ = T, ¢,bcosl9—!\/[cos€(13 Il)

BEREE36.6)F
I, -1,

_¢:Q3 I]

§37 FREXTFRPEUR

BNAAKN T RARERERNEE, AR IS EEIRESIHEEY
FEXTFRIEIR o Bk
I,>1,>1,. (37.1)
RIMERAERNFRBHUBAN R, o HERTHEERENSEETEHE
A
L+ L,02+ 1,02 =2E,
L+ L2+ 1205=M, | (37.2)
HY#E EMBEHNRIM BEAEER XHIMEXTUHA MO ESE
RH

M: M: M;

+ + =
P P & 2F, (37.3)
M:+ M.+ M; =M. (37.4)

Hf E] LA — S sBas g m e RATHE RS, M, M, , M, J98iR
AR R, R (37.3) (37 4) s B R KN
V2EI,, J2EI,, \2EI,
PIMERRE AR AEE N M WBRE .
H MO FERRRER) B, KSR E R R TRz 8 (F
B 51 Fl S THERSAREEHREN —RINTL). TREFENKFR
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B 51

2EII<M2<2EI3, (37.5)

HUFTIR R JBR (37, 4) B2 TRBR (37.3) B 4 24 S 4 e o 2 (i)

BV M OB (R ERE E)IIREE M 5 a0 5wl ¥ g 4k
% M BERT 2EL, B, BRABEER 2 T 0 AR /N B0 B B ol 4%, B 1 42 A BR T A~ 4
RMEEESE «, B (Y MP—>2EI B, B4R BT SR 5) . BEE M2 Skse
WARHRY K, M° =2E1, i, #2825 5% 44 i dh 22 (W8 ) , 35 40 25 F 16 5%
T oo, WS M BRI B I A I LS o, AR A A S
BZR, 2 M>—>2FEI, B, X ) & il 28 e 45 9 B A A

SRR B A M PR RORE R B M AT RS A iE B B B R
E—NEABRARE M ESEEREHSH TR ERAE.

HATHE— 2RI, e MR ) B B O B W R R B e R 4 =, B o,
BT PR ST, L 5 4 A A FEAR A R L, WO AE o, SRR B O B A R R
HIGE TRESREE 3 MR sh B AR R E . 48 =, $A0 -, B (M Freg 3 4
Pl B R A B0 B (R /IME ) B B SRR A, B 220 5 R A R /N B o ML
SEVREWIEIEE. 68 x, AR, BAL B/ 10 1 55 25 7 L7 4 5%
B B3 UR A 44 1 B B35 B

ATHE Q HAR(REFTTENN M BG4 8) 3T at o Wikt s &
A FHERRL 72 (36.5) . FIFI(37.2)%% @, # 0, A 0, F5 .

@ KRB 2 oS A2 0 R ARG
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2 _ 1 - M - - :
Ql_m[(ﬂ:rs M*) - 1,(I,-1,)0221,

2 1 2 _ _ _ 2
ﬂa—m[(ﬁ/f 2ELL) - L(I,-1,)8; ], (37.6)
HHRAGSYME-AN R, B
de, I,-1, _ 1 N
i T 2,0, IzmmElS M?)
L(L - L)1 (M* -2EL) — 1,(I, — I,)Q3]1". (37.7)

X TRSEERFN, BHERPUE RN R (2,). FE R HER
B, BATRIE

M?>2EI,
(RZ,ETHEMFAEARPXNE TR LM . BITHEFLEESER : 10,

. (13_12)(M2“2EI1) _ 12(13_12)
= B BIRINE> Py VA

HEIHESE <1 WTF:

(I, - 1,)(2EL, - M?)

E:=
(I, -1,)(M*-2EIL,)’

(37.9)

FEA
. = r ds
0/ (1 - s5)(1 - k%)
GEBERERB SN 2, = 0612 . RBIXF 4015 RE 0T b6 1R o %
s = 8snr,
LR A E o, WeT A MEE X R BESR(G7.6), BE Q, (1) # Q,(:) 7]
B Q,(:) IREREREE . ZEIBINBHE R E X

ent =+ 1 —sn®r, dnr =+ 1— k’sn’r,

BEAR/TEAN:
2EI, - M?
SRR DS

2EI, - M’
(I, -1, Iz)snr,

0. - /MZ—ZEIId
P UAN T, - 1)
PRE(37.10) BB, FEX c WAB A 4K, Kb K BE— 6K 2WHE
o

Q, = (37.10)
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(37.11)

K _ J«l dS _ -[-1\-/2 du .
0/ (1= 51— k*s%)  Jo V1 - kisinfu
Xt B} (] %) 81 3 oA

r- 4K\f(13 - IZI)I(I;;;— 2EI)’ (37.12)

ZdxBENER, A8 @ IAHANKENECBE(XNMBRACS A2 EE
X E LR RYEAE, W TFHE).

HI1, =L 8,5:K(37.10) B AM— T HBONREEN AR . FEXE,
I, L, S8 0, MERBELN

snt —* sint, c¢nt ~* costr, dnr->1,
TRMBABIAKL(36.7).

Y M =2ELWEH:Q, =0, =0,0, = const, R E @ FmH B BIEE
PRI o, XAHR FREBREE «, B HAL S K0l , 2 M* = 2FI, B (XA ¢ =
0),FEIREE », MIFHKEH.

T T FR AT 5 PO MR E S 1] P R AR X I B (X B B AR AR R ) ARSI A
PEMRM =, 2, x, MR X, Y . ZZBIHIERBL A ¢, 0, 0 EBEE E R Z W EH
REMBHFE HTFFE Z YN 2,2,z HARAMFEASHNET o f
2 - (BRE 12 THEE), MREMPA x,,x,,x; BRES

Msinfsing = M, = I,02,,
Msinfcosgp = M, = 1,0,, (37.13)
Mcosf= M, = 1,0,.

H g
_1:0, _ L2
cosf = Y tangb—m, (37.14)
MAAK(37.10)18
o 13(1\/1%2}211)(5l
costl = M2(13—Il) nr,
(37.15)

- Il(Is_Iz) cnr
tan"b—’\/ I,(I; — I,) snt’
HILIRE A 0 Mg MR BEIRKHBXR, 5SRE Q Mo —#, 2= ERE
B8 (37.12) 8 A R 3.

EAXNGT.1I)FEAA o, N THEX A, FEMRALAKXGS. D, ZARK
FRBKHLf % i 6] i R Bk s @ K0 & N
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Q, = psinfsing + écos«,b,
Q, = @sinfcos¢ — ésin(/),
W0,

_ O sing + (,cos0

sinf ’

KRERAAN(37.13),7[17
de _ . LOI+ LD
dz P+ 120
I AE S R R E R o (1), BEARFIABESR  BEHEEK. £14—
RUIE 2008 s LIEX M HAERT O - R, RINXELRAHTEEKITE
NAEBEESGR. O
R o(¢)TT LA BT T 39 30 2 i OFF 8 20 7T i 40
p(t) =@, () + ¢, (t), (37.17)

(37.16)

e (YHTRAH:
B (0 9o, (2¢/ T —ia)

' 9,2 T +ia)’ (37.18)
EEP 001% e - @ﬁva %gﬁﬁ!a ECFEQ%%:
_ | I,(M*-2EI) :
sn(i ZGK)_I\/II(ZEQ—MZ) (37.19)

(KA THAKXGT.1D)M37.12)8%H). (37.18) B2 AR T/2 A K
BLHEE @, (2)FERTE T WA 2x. (371718 ¢, ()R THEHARAH .

.t 1~ M i 9(ia)
goz(t)-—zﬂ,l—-\/, T,_ZTCII K—Tm (3720)

XA R A T WAELERN 2.

A, BEHANEHEEZM, HFE—-TMHEABE(T)S5A ¢ o WA
[, 55— AT S — D BATH K. 5 — f 318 FE 98 & % A 7] g8 B 2|
HOMWMBNME.

= 21}
SIRE 1 ARKREEMB IS 2, (R 2, )il dhe) § his).
BEXr, BFEMBFTEH FL245EFM A M, ZE, 7 M,~MOHE#

O S W.E.T.Yurrekep. Ananutnueckasn aunamuka. — M. : OHTH, 1937.
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- 2) EXHOHET,REFHE(36.5)8 W HAF &
()b M _ (I,
d: I dr I,
BEHRMIIANTIRS Qy=M/I,. #M KK M, M, ¢hEL T & 658, 5 T3

£ o TH
e )
F M, M, , 8ANE

[1, /'
M, = Ma T —lcoswt, M,=Ma 1—3“15inwt, (2)
2 1

AT a REFHIFH XAEFMAARENEG HIEAXHE,AH 51 F

REMARE(UHAE )& 2, HEORES S DHE.
ATHRERBEZ T OB AMNARXAREA ELTHALT, 2,

fe Z(M 9 FEH A 02D F ARBAXGT.14)H

M3)%Mf+M§

).(2 M,, 1).() M,,

M,
tang = Mo 32%2(1—(:050)22(1—
2

M M? ’
B (2)RAN,F
_ 11(13_12)
tang = I, Is_Il)cotwt,
2 2 13 I - 2
0°=a T“l cos’ wt + T l)sm wt |. (3)
2 1

HTHEA o, BMNEEH AREGCS. DFPHEIAFTE, S <1 WA
Q=07+ §
Bt vA
p=0Qt— ¢

(BETHEERSFH).

R EBNEREIANME I HG TR (EEFEXEHGEELLT N n, ,n,,
n) TRAKBFRBEDGANBA. £ F n, fon, £F8 XY AREQ, %
BB, ANARAE o THABRORD , XERFIIIHANALEELEN Z FT S

I,
— —lcoswt,

I,

?Z

< §|§

H

4

N,y I——lsmwt
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ERARKET s T%Fn, A
nix = lsing, n;y= - fcose, n;~1
(n, 9 F @A X, Y ZHOHMAFRFTEAFTORo—a/2,. A% 112 A M
#). #tmA(HAAK(37.13)):
nsx = Osin( 2yt — ) = OsinQ tcos¢ ~ Gcosl2, tsing
M2

- -M—sinﬂu t— —"AZI'COS'QU t

[ 11
=a,| = —1sinf2, tsinwt — a , | — — lcosf2, tcoswt ,
Il IZ

XEBEER
Nix = —%L/b——l+\/£—1 cos[ (2p + w)e]+
-;—[ /%~1— %3—1}:05[(00—«)):]
R,

Nay = "%{ﬁ%—l+J%—1]Sin[(ﬂu+w)f]+
Aol IRPR

WhTh , KE n, WEHRARAF(Q) L w)Bt Z G H D ERD.
SIE 2 XK M'=2EL, MR TREG 43,
BAEBSIEIAFABETFAEMORE L Hita, M50 HE
FH(37T.7)H e FTHX.

ds _, 2 _ (IL,-1)(I, - I,) &,
E—l 57, z'——t,\/ T.1, 2, s—b—o,‘

HPIIANTRF Qy=M/I,=2E/M. By XM MFE ,REHAABAKX(37.6),

T H
_ 1,(I, - 1,) 1
Ql—QO’V I,(I,—1I,) cosht’

0, = Nytanhr,

. 12(12_11) 1
ﬂ3—'00‘\/‘ I,(I,~-1,) coshr’

AT AXEENBNEFH EMNIARBEA, AL A ZH(MGFTE)S
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R4 2, (RAEXPH o)L AMNAA AAELXE Q0 rEhRE
f X AN AKX(37.14)42(37.16) F 3 TARM SR B # 123312, BB H (1) XK
AT HF
cosf =tanht, @@=, + const, tan¢= %E—k—;—%%
BIRAK T, R E Q EHEK(S (o )BET 2, B, A 2, B
BeAtif B AL T E R 4 Z.

§ 38 Pl 4k # A

IS 3 2 (34. 1) (34.3) AT 41, B4R F 45 4 - AR R ZERIME £ 0 H1 2 A0
ETF NEZMBETF:

F=>f=0, K=>rxf=0. (38.1)
X BB R AR X E FERIG BB S, T r BITHIERARRR . X E X
TR (RARRR) TTLMERSERE S F = 08F, K AMEBTF R AW EE(S
R(34.5)).

GRAR IR AT 5T P4 T O R A, U 4 2% 42 (38 1) I x5 RHA R
3L . 3K B ST R HE VR P AR 45 R W i b BB S 2 B A B G
fE FATERIMAEE i 2 BB IR AR A . B4R WA R A B4 R 2 A R /AR 48 O
[ 46 .

— ARG B R 1 R/ 1), T BE R BT AR SR A - R 4R
(38. 1) FER AR , R RYT7 i AT LA oy (R R A9 A AR B4 . 30, D SRR A
P T LA v 3 A TETAE B 1 O g, T R A B [ S B A T Y R R

RPN AR E S, MER T R B A FERCEE TR B 1, B EE SR 7

FEMBRAE PIR A BRI XTE 3 B S MRS RN I EE T EM
T, T R Y B T P

£ 7R B A AR AR TE B s B AR IE B iR UL, FE S B R B AR R
SRR R MR EE A X R T A R, DR — R A
VBl R B LA 0 oy e BT SRR R B

RS BEER ) R/ AT LA B W FR P (R B A T 4 R R L R, IR
2 fok TE B9 Y SR 2R AE W40 XL BB A G e 3l oy TR 8l TR 7 0 B EL T A %, O fh
AR .

EIXPF RO T, BEER 1A th BUTE B 432 3 R R b, B b IR R 4 0 2 0
MABEFNRERRMBHREEEFEZN, MNEZHARAENEIBR(BR
§25).
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A A 3 A 1T 0 B | BE EL A B SRS R BT . B B RT M AR RATEST
7T EET , RS A S L hR 8 B B AR R AL bR I X TR AR S X
A PR ] BERAT NGB

I A 7% B B 41k T 1 R A L 3 sl R S (00 A0, IR TR B R R SRR
it B AEENEETER). ~BIELT XM RAERREY R TR A

Ve @i = 0, (38.2)
>,

Hed o, RERLRHER (TR « EARFTEHGRT). MRERIBRETRTE
FreR BRI ] 2 S, X B R B AR B E . FaiE g, X r B A e E L
HAUAL B — s AR bR 2 B A RSN, R X B3 R0, AT LU 5 36 Br B B B AR Y 19
BB EARNENA R XPEMARBRIEZELR(FREGEBIFZIE
RXERPTEHRMR) .

BN, KA R BRITE F R RS AV vV RAPHRECGROEE), H
Q BRRENAEE WRE—BAK0o = V+ 2 xrH2r =-an(a AKRW
Ne42 , n NV TR ZE B2 o R B LR B ), T BT AR T A O BE L 3RATT
ERMARBEEMEERFTEANZE a TEFRES S

V-a(2xn)=0. (38.3)
XANAFERAAF . BREE VERLBEXETEK 2SS, (B /A 3 E—RFL
TAREEA LIRS RI K2 S5 B, (38.3) BRIETEHARD.

TR SE 8 A5 A0 7 IR A RE SR vl 0 A AR 3, BT AFRTE X AE I 2 SR B A0 0
AWM e ATENEHH R, RNEFRISENMEHE
R

R K (38.2) WARRH LIRESMATRERE. AR, EX T ERWLR
PL &z, BATAT A EBLAE 4 8q, AR M, BN R X R

Zcm.aq,. = 0. (38.4)
TESHEF B AR BTAEEX A R AR MERSFREGTEIE T, X
BYERHBL D
aL  d i) t

38 = j};aqi(;ﬂ;—a rll
PEBREARM EFRUARNER T (RIFHEE) L, FHFREG8.4), RESRT
ZETE XN UINNTELS 5q, BMS M, AIB AR

D I, AT EA KRR AR R ST R BB B e B SR A AR MR R, BT
=dofdt REKSACH T o0 otE A2 S8 XA XRN(G8.3) TR, SHEBL LIRS o Z[H
XK.
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.__—v-___l = Zlacﬂi, (385)

ZTBRESARFEG8.2) —EBMETXTF q,,2, WEFATEH.

ELAFEPABIAR D NG EMEERBREARTER. AW.B5H
— R EMREE TR TR, R ERAEFRP. XM FE (BT AR
NRBEMAE) WERENE MRS HF R

(31_1::21“, %:erf, (38.6)
HBEEERD FHPRERD, XBERDETERME), R HIS B 5835
—BHE. XM T BN EEARMEZTRARMHER.
3] 2]

81 HMERENFAHEKHERAT,E5 @A, XARELH AR
BB REFFAL. ~

B AL PCLLEEREAS. TG . IANTFOHERAERXENREA(A R
A7), Bt F54(38.6):

dv
I%{:—=K—a(n><R) (2)

(ZEZEET P=pV ARNTHHBREM=1Q). 8 24 £ F42(38.3) x84 14 K
.17
‘./:a(.f.lx n).
RAFR(DFEFRQOBIEEQ, TRIE
—I—(F+R)=K><n —aR +an(n-R).
ap

HEAFREASEBRARA [=(2/S)pa® (AL §32 M2 8 b), 2

5. 2 5 2
R.==K,-5F,, R=-=—K, -%

(ARFHFERHD 2y F8)RE, BXLAEXXRAFTEN), THLES L X 5
Ao N HEREZ) F AR
dV, 5 K, dv, 5 K,
Tf"v‘,:(ﬂ* ). 7(1"3‘ )
AMAYRFH(38.3), TUHRSEFQ,,0 AV,,V A5, a8TFT 0. F

Fy) Rz:_Fz
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(FHRQR)EG z FEa4F).

SIF 2 EAPKAIHHFAABD §AB L &
B2HT, AT ARBABEEZ KK ELRERD -
Fo 095K A

BAHGEZIAAAMAEHTLNEALAGTH
AP RAR,G,R.MHF QAN ELEA L2 AH, 4
kA THFTRRAABROGA BEHFTETH

A

AN

N e
-]

RCZf—;sinZa, Ry =P — Rcsina, T =R cosa.

W3 THPHHABAAAREEEKRFE ]
B @ L, FRABHKAKFR AD # BC 34, % BC
E#HABAETRA—AEEHA(ES3) RRXLHEERS
Fo Rty K.

e by

T
iz /;////////B/A

Y

h g

Al 52

B 53

BN T, T, 9503 MNAZDMABEC.EA R,,R, 8 & &
AR BL &G - & . T A ARAT

Ry =P, nggcota,

R, = TysinB, T,= Tgcosf.

M4 HARKA IO LB AL ME, T
HA%ER(B S E—RAHNTPEHRA—-A4SHF
(B HFHEE) ALK,

B AMEREAEHRINAEGB, REAL
BEWEKAINBHEOA EAERBEHANT,
Fo T, #HZHTFE. A R ATEENRALACH

RC\\
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LtHE A, NE#ERALEBCHLESR A -R.IBRELHEMS, B A BC 4
T8 AR, T,-R- ¥ HhHEZPFTE Tk E R. ¥WH &% %BC. EA
RECEHFH(TRBRAFGE—R), TH

3 F
RA:TF, RB__—Z’
_F 1
¢ 4sina’ T—"TFCOM

§39 FREBSERPHIZED

BHMEN L, RINAREMARERW A RANBES R, Hlw, 3 F
NGB E R, ERESERPAF B H R

2
Luz-'%'ﬁ—U, (39.1)
FnAH R K12 8h o5 12
dv, U
mode T ar

(BMEATHTR O RRERESHFRATNYEE).
RERNFIEEFERESE R P ESES T EEBR. RO UR/NMER
BRENBER, ENHMHEERAZSH RERQRE, B, B4R H 7 #

=== (39.2)

WEHEAER HHEEARREEREGI. DMER, W TREE, FESIAR
BL, MR
KNGS BRTINESR. RITEAHARUEE VOHESRESER K,
BHMBHER K. REMHEMEER K, fl KHNEFv, Mo ZHBXRR
vo=v + V(z). (39.3)
XA ERNRA(39.1),AIBESE R K HHRRHEEH B

2
muv , m ..z
+ V4 —VE-
0 mwv 5 U.

{8 V2 () R0 8] ) 45 58 o 30, AT LA 25 7 34 oR 800 B ) 9 2 S 30, BT LA B R
B 3IATLARE = A, o =dr'/dt , P P RERESHER KHHEL,FFUF

L'=

mV(t)'-u'=mV'%Z%(mV'r')*mr'-%.
RABLKE B H B3 08 =00 8] M 2 S8, vl 18
L’=’"’”’2—_mW(z)-r’— U, (39.4)

2
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Hh w=dv/dt B2H% & KW insE.
FIF(39.4) AT B hi & BH B 72
dv U aw(o. (39.5)
AR MM BE RN AR EN TR, FEN T - M908, B
EZGHZHETHRERDUMEE W HF M ShEEMER. _
THREIMMRS -ITSHFRZAKSKEAMELS HREUARE Q)5
BRI SER K, . B%R K BT 3 X5, |
F AR 5% R K M By S FAMS %5 K 0l Eo N E55% R K
B 2 % r-

m

v=vt+tQ2Xr
(REESERKMKHAYHBRRr MIrEBES) BXPFEEIRARAEHE FH
(39.4),7) %%

2
mu

L:T+mv-(_Q><r)+%(ﬂ><r)2—mW'r*U. (396)

XEAEEERESERPREBPH RN —BIER. RMNEBRA . S2HEED
FEHIA MRS, EXREEEREEMEN.
ATHENEBHE RPN, RNEL 2SS
dL=muv‘dv +t mdv  (Xr)+mo (QXdr)+ m(QXr)-(2xdr) -

mW'dr—%'dr:mv ‘dov + mdv (2 Xr)+
mdr (v X @)+ m[(2Xr)x @1-dr - mW-dr - 52 -dr.
BHAE do FI dr I, 0712
%va +m(Rxr), %Zm(v Xﬂ)+m[(ﬂ><r)><ﬂ]—mw—%g.
WX B F R RAA(39.2), AT RE S T 2
m 3—?: —%g—mW+ m(rxQ)+2m(v X))+ m[R2x(rx)].

(39.7)

RIOVRH, BHS% ZEh A B 3 WAEAR. 1 m(rx Q)53
FREHAR MEER TR AFERINOFL.2n (0o XQO)HRAMZR
A A, SURMBRE A (ERBO DA, ERBTHRANEE. m[Q % (rX
QDR BEH BATE r QWP EL EHTHIME QFm), A
BRSO TR KDFET me” HF o BRSBIFES M.

HIMARSHFREA VI MEEBESFHEIQBIRELR. 7 (39.6) M
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(39.7)44 2 =const, W=0, 8] {8 Hr 4 B A K%L

L:m;2+mv-(QXr)+~’;i(QXr)2—U (39.8)
LA PIERA E AR
mfl_”:—ﬂum(v><sz)+m[g><(r><sz)]. (39.9)
t ar
AT E X RS REER . H
pZ%vaﬁLm(.ﬂXr) (39.10)
fRAE=p-v—-L,0[18
E:%”zwg(ﬂxﬁ%u. (39.11)

MiZEE, EEPREEENERET. 2% ZNE N FHEE BB IURE T4
o ELIE b 3 B S 7 Y BN . X S MR - (m/2) (2} r)® FRA & v Hak.
FEHAMNERENSERPBE v SHMAESERNEE, WXRA
vo=v t2Xr. (39.12)
FRIUR SRS ER K PHIE p(BRGILI0)DETRAERESE R K,
HHBENE po=mo, FINHNHSIESE M=rXp fIM,=r X p, h % BE
RESERKMK, PREEAF. B(39.12)K v RA(39.11), 748

2 2
E= 7n271()_mv0.(ﬂxr)+ U = ?712"00 + U_TYI("X'UO)'Q-
MAEERSERESERK YHERE E, ER)G—TH XA EHE, 78
E=E,~-M-2. (39.13)

BANARWE THEHIFHE NS E RN NEREZ AR BREREXN—

MRS R#ESTE BETUESEE SMEERAR, FAEFHEAR(39.13).
3] 1]

Il KR FaH(AEARD)INELASZTHRGBS.

BAEABHY U=-mg-r, AV gREIMEE , ANK(39.9)F &%
e QHMTFTHBESH,THEFHFHR

v=2v XQ+g. (1)
AR EME KBTI, HYRBER =0, T v, EFo, RFLy, = —gty
B Py, =g+ v (v, AR E) Ko =0, +v, RAN(1)HHv, GEE®,
T, 9 F 4
D, =20, X Q=2:(gx Q) +2v,x Q.
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R4 #%
r=ht oyt B4 L (gx @)+ (v, x @), (2)
AF hARAGRIEERE.
BB aaL 5280085, F4
g.=g=0, g.=-g, 0.,=0cosa, 02,=0, 2 =0sink,
AP ARGE(MREARLG). EQ2)F 42,0,

x=0, y= 3g.(2cosA.
RATEE 1~ 2h]g, REH
32
x =0, yZ—%(%g—ll—) g{2cosA

(yIBAGATEKBAH).
S 2 ARUmBREBE o, AR EEH LR ESGH RGBS,
BRRmRE o, T 22 FERTHEGES A=0. 9FHZQNIHM1)TH
y: - %gﬂz + tz(axv(]z - szﬂ.r)’
HFH RANTATEHE t~2v, /g B
4vg, {1

y = 2 (?’UOZQCI - Uﬂxﬂz .
g

SJRE 3 KA RSN LIBMIR S G H A (AR,
BEBRBEOEAFTALBIMH I E, TRARAAEHE 2y FEA. %
64 QR , BEhizshFaH
IFtao'z=20.y, V+o'y=-20. 1,
EF o ARELRAREDIHIEGIHE BE - AFEER i ML —AF2,T
Fe=x+iy 542

E+2i0, £+ w*E=0.
30 <o WEAFTEABRE L THX
E=e % (A" + Ae ™)
A&
xtiy=e % (x4 +iy,y),
AP R 2, (), y,()BERFRRALI N LZHNE B ERLHOY
MREMTEREFTEOABRE O, 7.



FLtE
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O

§40 MEWAHRE

FIANAEHRE (B EREMABME TR RARANFAR, TES
BT AR AT SCHE R R R R & SR, X R R R ME— AT RE
WORART LR LB RIBRRERE, R - RIS, I REHRR
AT 1 0 S R RE B B . TR X B AR TS S AR B 5B 3 T AR Y ) A

WA P EAR TSR, TN AN ERBERI A —H EXE
HEMBFLT , IMERARBEWOT .

PIAE B H KB R EE MR HeM % T

adL arL ..
dL = =——dgq, + —dg,.
- aq, Q1 Z a (.1,, q:

BEAEE L ILI9 ¢, B NHE, URBRMEI A TES aL/ag, = p,, HiML
HX M RER T IUE R
dL = > p.dg, + > p.da,. (40.1)
AW (40.1) M IS B
Dipda = A4 - > G.dp
B d(Sp ¢,) BREREMIFYERANS, 040.1) TH
A pid — L) == > pida, + > a:dp;.

WMABSTHERRA;T LA XHERRNEEER(BR §6). KN
RO R % & 2 '



H(P’q’t)zzpiq"i_l-“ (40.2)
B %
dH =~ > p.dg, + >} g.dp, (40.3)
s
g, = S% pi=- %{ (40.4)

KBRS p Mg FRMIBEITE, FRNS FM A2 B2 S RE
PRRH 25 N—Br i R, RERBY A FRE s SRR B TR
TR T X 18 B 3 EL X AR, BR 2 o ) o5 A2

A 45 1 R % B e ) 42 R MOR

R DT
¥ ITTE(40.4) Mg, ,p, RA, EREWTARE IR, B,
dH _ 9H
dt at’
e B8, 40 05 R R BN B AT, dH/de = 0, BV B EIEE R FIE SR
BRTSI#ZR q,q & ¢, p, BB HEHEAREWRBLELEEFHS

B XESHEHMRERNFREAZAEIGHOMEE. R 2 BXBENSHE,RITET
EREEE , MAFLREN(40.1).5
dL

dL = > pidg; + > pd g, + 3744,
A &RixX(40.3),F
dH == 3 podg, + > a.dp, - T=aa.
B UL AT AR R A% B H MBAIM R BT S8 A MRS EKNER

JH\ (9L
5, =~ {5%), (40.6)

THRERR,EXN HRIRE p, g BAEN X L Rt q, s BRAEH.

XANERAUFRRAA MR RIUEHERBMERXNL =L, + L7,
Ha L' REARE L, BAARIM M. A EWRE H = H, + H 894 50 I
5L HMRXEHN

(40.5)

(H),,=-(L")y,- (40.7)

FPAREL, ZEM(40.1) 3 (40.3) BB EHP , RINTBAE KW dr B0, BP%
BB H KRBT 6B &6 A . X B E ATELS E T ot U E
— B SRR RUF X (40.6), BIAE R B 5K B 0 97 15 of %
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%t R O R S R B R R N

aH _ (3L
(—a}_)p,q a (at )é.q‘

=] ]

(40.8)

M1 AAEFILAF BRI LR T — AR E R R

BER.BEFILAKE 2,y,2 AT H
1
H= (e 50+ Uleayon),

}ﬂﬁ%#’i rF,@,2 i—‘f‘—jb

1 b}
H = Tﬁ(p +—‘°+p )+ UCr,e¢,2).

R LA r, 0,0 ATH

1 (.. ps . Py )
H= (o B ) U0,

332 1&*1%54&%:%#%95%%%#%%»%&&
f#.%(39.10) #(39.11) &

2

b _
HﬁZr c(rxp)+ U.

I3 BA--AIREBAMBGREn AR EHm R EAREG RS,

FEERAARCHED XRLRENRANLERBH (SR §13 TH4).
B.ESI3IHAPFANBRIIRET KT UNTEHHT, TH

E.JL&HEHA

W st 13

RN E,TH

§41 FHEreREl

it &

EREFLRT . FEEEBRPRAGZREABRG LB IELE. JFH ig

A AR — .
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HTHELAARE, BRBREILETHNT AR, A ¢ M & Fom, HAT#
1T ¢, 8,4, 68 q,6,p, ERIBEH HH p HHBE T XA g 897 XHE.
RAERI H R L(q, 6,9, E)EM%U}%I

dL—-—Ld +a—Ld +¥d5+——d$ pdq+pdq+——é—d5+ ILié,
ag €
AT E
ML= pd)=pdg-adp+ Fede+Laé.
a§
SIARE(FR A F MR )
R(g,p,6.8)=pg-L, (41.1)
RFPHEFGEMER p=0L/2¢FT XZhE p TR .FHREHES N
dR = — pdq+ gdp - afgde—?-k_dé. (41.2)
9¢
5:0: AT
. 2 . 3R
i=ix. b=-3R. (41.3)
OL_ R IL_ 3R
%S S or (41.4)
BEFNMEXRATE c W BRBETE, B
d IR _ 2R
ik 1 (41.5)

¢
AL, B RO AR ¢ RS ERE(HAR(41.3)), % T4 ¢ i
W H R (HFR(41.5)).
RERAERME XL
E=gSz+Ec-L=pgr el -
g 3¢ dE
B@L DML ORA BEITLURAFHERERN
E=Rr-¢R (41.6)
d&
B, BB B A X AT LU BH B0 g 16 BTER.
DHRBEEEERN, AR FERF AT IR ¢ BIEFFRR,
MEARSENHMPHERFF CAETTEHER . FFUZHTRENETR

P&, EMBRE. AR FAESFBATM LB » W E (AT I (41.3) 4
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TANBREBHE AEXNEL LW, X ABRARBEBEMBFHEGR) B »p B
REGERERE, TRAL.5)

d IR(p,£,8) _3R(p.£.8)

d¢ aé &
RS &, BHRLIFELHHEE. R X TR LRAFEIN R (1),
WAL A 2

_9R(p,&,6)
p
WA S, AT LA B4 SR R g (¢).
3] B

I X EMWERALR (P, 0,0 REBEA), RTHKRBEES S
Ulg,8)F 8 F M 5%
fR. 1A E R
L—m(6’2+go sin 8)+——(<,b+gocos(?) -U(g,0)

(AR §3568FHM1). FHRHEA

&—pgbgpcosa——(ez'l‘go sin 0)+ U(SD 0)'

R=p,y-L=
B —RAEHK, T g%
§42 HRES

& f(p.q, r)%iéﬁ fsb%%ﬂﬁj‘l'ﬁ] RIFE A R E EXT AT R 2= 8N

af . af
dz B Z( d ps pk)
RAHBEWTFR0.4) BH8 G, ,p, WERIER,B
df _ af
=5t H L (42.1)
HPEIATICE
3H af 9H 9
Hofl = 255 90 " 50 73, (42.2)

FiER(42.2) R HRA Foyamniss.
BATHGE, MR H%TEBNENRE LRGSR AT, MR RiE
FHRL . H(42.1) 7[H, f BEIWTG(df/dr = 0) HERHEE

af + {H,fI = 0. (42.3)
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WRE SRS A B S rE, N
{H,fl =0, (42.4)
Bl f MG HWRBKERBESETE.
MTFEE—XER £, g, IHMES T LR bE X h

gl = S (5E 55 -L 52 ) (42.5)

Ipr 9q  9q. 9Py
MEXESHELIARES I TR,
R BB, MEMRESHERFS MR- RERFEH (), WH
MESETE.

I f.gt =—1g.f}, (42.6)
{f,cl =0. (42.7)
HK,&H
1f1+fzog}=3f1;g%+ffz,gf, - (42.8)
if1f2ag} :fl%fZ’g}—FfZ{fl!g}' (42-9)
¥ (42.5) JFudiE R S ECE |
%if,gf = !g—{,gh }f,%f_l. (42.10)

R f W g 2R SCRIREET L&, WIH R %S48 5 15 8 04 1R
FHEIEX:
af

I fiqt = e (42.11)
__9f
Woped == 50 (42.12)
Bln,#E(42.5) B4 g = ¢, AT ABAAR(42.11),HTF
aq an
g "% ap O

XISRF R T —T0. R 3, 78 (42.11) F(42.12) PAEE F S Fq, # p,,
A8

tg vl =0, {p,pl 20, ip,ql =38, (42.13)
£ 3 TREARMPERES ZE, FE T EXAR
tf lg.ntl + g, in, fll + {h,if, gl =0, (42.14)
KN Z BT EFX . |

AT MESER, BRI R T EAER . RIEE L (42.5), ANEE
(fgl B fMgW—B BB DREFREE. L, B, h,f,gll B FRlg
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M- SR FRER WSR2, 14) NENESREFAINES f. .0
HHFRAREFRER. BRIDEEE FO_M SR RE—E -1
BAREXHENTL,ELR f W—MIRWER. RMN5IALEHRIEF D, # D,
D(p) = lg,ot, Dy(¢)=1h,pl,
BE2ZMEINMRSZIHNREMBTER. TE,
tg A, il +int gttt = tg dn, il = ih,lg,

= DI(DZ(f)) - Dz(Dl(f))

= (D,D, - D,D,)7.
BHBH MOETFTIRENKEHSATHES FHM SR B 2B
STETFH— N

d a
- ka 3_;,:’ D, = Z% 3’;‘;’
ﬁl:':l Ek > T %@%I] y Ly a™t" B@’fi%@ﬁ :J:%

ZE&’?[ aII +ZE.& ank axt

J& 3
D = _,_,_4. -+ __l.. -
1 kZJ’?kE[ 31k1[ kz,lﬂk Iz, 9 x,

EflZE

3 ae
D,D, - D, D, —Z(Ekafﬂ-max‘)

BRUEEF-NRENET. FTE EU2.14) VAR, TEES "R SR
MERHE T g Mr BR—F, HiE S 8L

HMBSHNEREET R £ Mg BEZ B, W EITH R TR E
Sz sh R

dzx,

i f,g!l = const (42.15)
(Frhmmanim).
ME g AZEEE, XM EHEOEHEEH R ST HEERP S
h=H,#H
{folg.HU + lg \H, f11 + {H,if.gll = 0.
B, MREIH, gl =0F{H,fl =0,W{H,{f,gl} =0, FTREIEHIE.
R g BABHE, MAE42.1) AR EA RS H

d%!f,gl = gazif,g} +{H,{f.gll.
FIFI AR (42.10) A5 BIRE N AB S 208 (H, | £, g1 | S ST, 7178

Tiral = {F el 138 g ml - g iH g




- 140 - gELE E N FH B

— (Lt g ]+

f,%—%‘l‘ {H,g}l

BE
ad?{f’gl = %’gi+ if,%% ’ (4216)
B I B AR BT RAGE BE — M 5L T ATHAS E L.
LR M AEMER , RIS ELRBBIFNEI B BN Es K E
EAEMRA2s -~ 1, HP s BEHE) EFEFA T, RNATEBAZLE NS

FENAME S ER AR —SEL T, HE B ME s R R EMIES
B /M g BREC RS R L RRAEL, MIAARTE S 4 M F s s R

3 211
1 EARRAERGFHE pAHNEIEM = rxX p i E FILEAFS FHERMY
BANIET .
R AR X(42.12) 7

aM
dy

I

{Mx’Py} ==
Fo R A # AR,

d
=~ @maz - zp,) == p,

{IM,,p.} =0, IM,,p.}=np,.
Eesyiais S TUEE T4 2,y z AR ®RTI.
B2 EARFHFTEMEGLTUARNANET.
B E2HAX(42.5)HER
(M, ,M,} =-M,, {M, M!|=-M,, (M ,MI|=-M,.
EARBR LG LR DERAMERINEST IR EIHE 1L P2 PHE
AKX THEEREZGAD ESRSH THLR L.
W3 KA
{QD,MJ =0,
AP o AREEGFFHENEEFETRK.
E:AREFRBAER L, p ,r-p OB EATEErPp o E. A1
32 Za(aﬁ)”a(jg.or)f’
3F dp/dp HEM . A X LBSIN  He AKX (42.5) ABB PP THEZENL .
S 4 KR

{ifs M.l = fxn,
AP AR AGPHEN LT IH , M n AL T OB EE LT,
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iE: & XE f(r,p) TAB K
f=re + pp, + (rxpleg,,
2P o,0,,0 RIFFRH. A ALK (42.9).(42.11).(42.12) = J & 3 41k
X, ERE TP THEIENLE#®.

§43 1EALHRBHREAR

FEHMBE/NMEAREEN, RIFRELBEFRNMAEMLE M P 2@
ey R

S :JZLdt, (43.1)

1

Hep oV Mo RELERZ ¢, M2, REMOLE . EFEFRELE, LEFM
EME q(z,) 0 q(z,) BMEEBLE E3X O E . X EPE S RE — KM EE
EE), XMEER T S BB /MERBLE.

TEHEMNAA—-TAERAREREOEES. RITE S BERBREFELLHD
BHHRAER, L BAMRMBARNE ¢(1,) = ¢ H ¢, RZEI AR EHH
i b BME . BTSSR, AT B SCBLE R R B IR B 1R G EIR b AR E M R 4.

M—FHBEABSHEHLN S, FERET AN EREE TERER
Ll (HEF 1B HER):

L n(aL _ d L
3S aqq,+f, g " di 54004t

HAZRE PR ERREE T XA TFHFRIETE EF TR/
FERTTRg(s,) =0, T dq(z,) LK dq. ¥ aL/2 g BHh p BEWH .
8S = pdg REEMAERABAEHEATE R

3S = Ep 3q; . (43.2)
AT, PR A 0 5 0 TR 40 3 B
s

KN, BRAVPIE ¢, HZEMBERN ¢V H e, = ¢t WEBEIAFRME
BB RS, W O E B EFR R B R EX MR X T RSP IS/2: 7T LUHE
AN TSRS HE,EBHAKXG33) A TENFESER S,

REEHAENEN, CHEYEX Y ESFHET

dS
I = L. (43.4)

MFH—Tm, 7 EREICT R S BIEALIRAeTEM & E, R HAR(43.3), 8
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dSs 28 aS . EN) .
q T3 g8 T a2k
aF A R ER T

dSs .
dr L_prqz'

%y
ds
E e . (435)
A30(43.3) M(43.5) AL —EERIEABH MO EER
dS = > p.dg, — Hdz, (43.6)

HEREE M 43.1) B LIRS AR e 6] i 5. T iR {Us 3L
AT B 46 B AR AR A B (B ER R AL . AR, S MR AR foks B Rk (43.6) &
P R B (H 4, BD

dS = > p7de® - H?d:® - S7pWdq® + HYde™.  (43.7)

RA-RARNEKY , s s d B B Is st R G H1E 04T, & AEshiR &
AR RER A IE SRS R R R, R (43.7) AMBRB RN LM 4B L IZ 3
ARATRER. TR, SR80 B RBR AT XM B/MMEF B, 4 1A f6E
A —E RS G100, X TS A SR SRR T, o AT — R 5 — %
Hia IR (MEB T RASMNINER) FR X BB ER R AT LEO,

WEZTE R AR B BB ML A S WA R, IF7E (43.6) 3Rt |, 4%
EREE RS ER

S = [(Xp.da. - Har), . (43.8)
WA LB/ MEABREREESERFER IR AT HERE, RINERLBRIRERE

— PTRR(H—1TsE)  ERERENES

IH IH
aszj(a dg + pdsg - “Hgods — 2H; dt).
pdg + pdog aq°? ap°P

TS I (A ELLr) A
oH aH
55 = JSp(dq - ﬁdz)+ qu'—JBq(dp + Wdz).
ERABENZS 3 =0, XHEBHBESEROTRMEET . REFEHHE LS

FTENFEHET HTHREXARESHEBIMILN 59 M 5p METE. FTRA

d
dg = Zi%dt’ dp :—%dz,

O BRGR).FBLE.
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Bl dr B BRER SR,
$§44 EREIEE/RE

NEZREWEZHFEEHBMEFEBRRER T B8O RM Y ZEES WS
BhF R, BT LS BB BT 2 LA R ARG 1 B % B TR A AR B AR

5L AT R 45 7 R 5 BB 0 1) R b (R R R S B e AD A (DA ) , 0 T LA
R B ANENMEEREE.

R B H o BORIRS S5 0 s B R B S B ], RARE B <riE

H(p,q) = E = const.

BIER/ME B, X T4 E M 8 M EMAE, ERET %S TE.

4N R AE B E AR VME RIS R T SO LA ¢ 2543, WA (B .(43.7))
88 =~ Hbért. (44.1)

RIARBREZLBHRES, MRE KM EHERTFEERNI L T

XRERIE , AT AFE(44.1) ol H RN ERE, &Y

3S + Edr = 0. (44.2)
HH(43.8) EAMIEREH HREANEHRE . A
S =j2pidq,. —E(t - ty). (44.3)
XARFHHE—I
So = [ Spda, (44.4)
BRfRhmatmE K(44.3) RA(44.2),78
8S, = 0. (44.5)

R EEEHENTHAHEREETEHERELEERN ZE L SN
WEB/ME. BT AR ES R, BB L ¢ REMS dg BREH
BM(44.4) ITEHBRERRR. AT EF AR E LR

_ 9 dg
AR BER~FHE 72
dg\ _

MAAN(44.7) , FALLR ¢ RHEMS dg TR de HARALK(44.6) I KT8k
FAMAT g HB Y dg RAEHE FHUBER EEASE IABRNESE
BEALIHE RE KNP, XA R B ARy £ 8 R (RE 0T S BR
RLARAE B E ).

tTEBEERNNNESHERZ ZMAAEEE R
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= %Z}ai&(q) q:q: — U(q)s
IS LAREREN B XESERN
P = a_f;‘ = Zaik(q) Qs

ad 0 z
i i
E = 53%u(0) & d, + Ul).
fy b3 T 78 "
de =J§(;qu§fk, (44.8)
X AFERRA
2pidas = Day %dqi,
ARG E Y | h
S, = J./\/Z(E - U)X audg,da,. (44.9)
FEBIHE , X F— AR5, ShEE A
T- 3
He m ARSWEE, T d BYLEHIOT, EBER L0 RN
BJx/Zm(E— Uydl =0, (44.10)
REEZEFHNMGESZARY  XMERABETHRSY.
% F B BB R, U = 0,(44.10) 41
asz =0,
HESEERERE — HKRizdh.
BRIMNEFEBEARRER(44.3), XK SH E T4,
38 = %BE - (t — ty)0E — EJdt.
BN RA(44.2),18
f’a%ﬂz . (44.11)
M FIBAN (44.9) MGIEIENIR X ERE N
J %;*iqz?fk =t - t. (44.12)

RERNTR(44.8) MEL ES5HRIFR-BEXLWAERENES.
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=] 0]
I BWESRE(44.10)HBF R T MRS FAE.

LR S
dou  dr dr
o[ VIm(E= har =~ (% =gt - VE = U - dar ).

AEATPHEINJ =dr’ B diddl =dr - &5r. X —FAH5EMRH4RE S
MARERXFIr IAKRFETE BT MYyFA

2 VE = U%(«/E— Uﬁ—;)z—%g.

HEFRAEBNFHRIFINAND F=-0U/dr, THFE K

dr _F-(F-1)t
di? 2(E-U) ’

E¥ t=dr/dl R#EWE L 4T M F~(F )t AHENFEE T GG L
FF, A5y TATT 4 ,dr/de’ =det/dl ¥ Fn/R,EF R Hhitthsh %42,
n ARREITREFTOELE S B E-U B8%%H md*/2,8%

m‘v2
"R
X EWmBiEFHER Mk EANRIGH.

§45 IEMITHE

"X g MEHAZEMRHARE, ENATUEEERHEBEREE
EEFMEN s TR R TR OMERAEBTIMHESR, EXE
SCF LA ARBIAR B H 7 B TS AT g, q,, BRI MBIER Q,,
Q. MEFLRF AL FLIF Q REBLIF g WERE, IFETTLEEIMX
AABFHE,PEERN

:F"’

Q =Q,(q,2) ‘ (45.1)
IR (B FR N 5 K at).
BRTHHE TR, BAREWHE(40.OETHRAS. D) THEFERR
B RW,MEWTELER EAFERERBUNTSR. ARXIEENEREEY
EPEhE p SR g METFMMI R T ARMOEST ST, AEM
2s NN ER p Mg BIFHTEP MQ KAH, A
Q:=Q(p,q,t), P.,=P(p,q,t). (45.2)
REZBRFBHE BRI ENB R ENAFRREZ—.
RMARU, R RS 2)MERTHRT , B EHEEE S ENE
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AN THRNMNARTEHRB RN LK, ATUEHEE P, Q E-HNEHTRE
EMTFHR:
- JdH’ IH’
Q. :a—PT; _B_Q’
He H(P, Q)R MM EWM R EX ML PN EEN LRy EQ
TRANMTHREJIENERN AR ESBERLCLIEH, REH B
A L el F IR B AR R S

BJ(Zpidqi ~ Hdt)=0 (45.4)

(GFEBTH ARSI BE ML) AEFER P M Q Bl EWEE Ky 2, X
THAR, B/ B R 2% 5o

8| (3P.dQ. - H'de) = 0. (45.5)

BH(45. )M (45. ) FEHMFHREMBERZELIRXMNMHEEAN X F L5 FHBEM

L B R H F ORS00, 0 B P A B 40 22 35 7 28 40 i R 7 4 i 89 5 3K
(F ZEWANRSREMZE) . deal W, s

zpidqi — Hdt = ZPiin - H'dt + dF.

T SR B A B £ ) % 2O IE A MR B B F e
®

P, = (45.3)

KB XARXNERE K
dF = > pdg, — > P.dQ, + (H' - H)dr, (45.6)
WMLLEH,
Py P=-3b, H=H+IE, (45.7)

X B R BB HT B AR (R ) A E BB F=F(q,Q, ). ERAE K
BER, ARG DEHTEER(p, ORMFER(P,QMEE,ANEHL L
7 BT U R

TR ¢,.Q BEBEK, MRAZLIT ¢ MFHNEP 5, THLE
B N THESKHELTHENERAR, BEEXRR(45.6) F #E1T H5 65
IEWA R RV, SR L RRERE W |

d(F+ 2PQ.) = Dipdg, + >QdP, + (H - H)de,

O BRTEMES,45.OMES SHHBRXLAHLEEBRFH TRURBZEIFBHTNE
K. AMTEERNNESR:P.=ap, , Q=q.. H =aH,KE¥ a HEBFEH.
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FRAEHMO SEEBIREARNER ¢ P 2 , BFNETEE. A o(q, P, 1)
RARXN R, FRAED

BEr: 3 ., L
pi—'a—qi, Qi*TPJ—., H—H'*'W. (458)

Kk, AT LA B HIKBITER p,Q BLE p, P WEBREA M IENERARK.

MR, T ERBEMERZ AN RAETURAR - TER, BER
FatetE I mERAHENMNE H - H 4531, mESREAS 8 & nHE,
H=H #A&E%H, IHFELTATHAFRETRY, RFEHPHAFLERE
P.QFEXRp,q.

IEM AR 2, ERREE L EREW FEP T LARAT XS EY
BMEELHEFEEL BTFERUAS.2))BTE P, QFE—1EE L4 ¢ M3h
By BKRTE—E,FUTE QCAREABENTRAIRKE L. FHHERKNR
FEFEZR. XRBHEASH, B, %8 Q =», P, = - ¢OFRTEHFENIE
M, REG R E .

Hit, 28 p Mg EREFEWMHEFIEFHBERAIEN LT E.

EM R G T RABERES R FERITEIEH - XTHRBRES
AR X IE U 2B e ) R AR PR R R

wif.gl, Bf Mg WERES KPS BERHEMNTE p. o B,
{foglp o f Mg MIAMES HPRMOZHEEHMNER P.QW. TREA

{fogl,.=1f.glpq- (45.9)

XN REAWERETUEREAMHENELAXKBERE HE, BT LIE
o T HE IS T AR B ORIESL.

BAEMUENR, A ENZEHRGS. 7S (45.8) % (M EEBSHOER. B
W, G0 R ATUE B 3 (45. 9) X F R B 7 i (8] 49 B AL, W) ot — % A o th B ST
BERNERAEERX LR ¢ BEERXRIMMBREHNBEH R BABRIE
(42.1),1f,gl,,,= —dflde BR df/d: Rk FREBRE M) SR,
ME5TERERELTX. A, EN—HENERTHE S —HENTER,JFNE
Slif. gt ARME.

B (42.13) Mg H# (45.9) 7 45

© ME#EH, HSRE

@ = > ifilg,0)P,

(f; ARBELROBIANER FHLEHELR(ARFRBIER Q. = f.{q,:) XRETH, EENE
BARRENR.
@ EPMEBRBHNMERERN F=2qQ;.
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(Q,,Q,1,,=0, (P ,Pi,.=0, (P, ,Q1,,=8,. (45.10)
EXRAFRESE BB R ENE p,q—P,Q HIEMEBRM KL,
(HEBEE EETER p,q WELBTUFEEEMNER XNEBHE
MWTF. B q.p BEWERLE: BH2WE, T q..,p. REWTEES -1
B2+ WE.GERINE(LULEENSEOFEIRR )R
Gre=q(q P2 t,t)s P .=p(q,p.,8,7).
MBI XEARBIENER ¢, p, BB g, .. p. HTH, WXREENTH.
B Rk
dS=2(p,,.dqg,,. — p,dg,) —(H,,; —H,):¢
(R(43.TNATUEHXEBRN EFERAR S(q,..,q,, ) RITHAERZ ¢
Me+ridiiqg Mq,. MEXPEMEZR. LEXTARMA5.6)THA, - S &
5 3 B PR

§46 NHE/RER

ATHBAFARKILARER SWHBAZ RS HESERUZER
LR s AT SCAEBRALs AN BB OFARAR R Y 25 4R 23 [A] L A A5 8] B9 1 A R L
TREN —THERS. HRLS I, FTm RERES KA 722 [
Bl 2 F5 9 AR ik . 4 B SRR

dI"'=dgq,**dq,dp,--dp,
AUAEFEHESEA AT TERIMHERTEHEHE S XROHAL [ 4T,
ERAXD KA G RAIRIER XA HAEX ENER A REH. R
MZER p,q BIZZEP,Q #HITIENES, W p,q =EM P, Q 75 A1 M X 5 #
EREE, B

|[da.+da.dp,dp, = [-[aQ,-dQ.aP-dP..  (46.1)
REFRA, EERYPERTHRAAR Y
J...JdQI “-dQsdP‘l‘“dPs — J"'deQU"dqsde"dPs , |

H

_a(Q1"",Qs’P1 ,"',Ps)
‘ a(q“"'aqs’Pw"'sPS)
JR 25 W (4 T Po 47 50 K, B LIGHE B 5 2 (46.. 1) U 45 o UE B 4 £ 1 J01 75 3 ) B
ATSIR ST 1B

(46.2)

D=1. (46.3)
AR AT 3 0 — A~ O R, BD 76 55 58 B9 & SCF W] DU B 5] L 475
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ité%ﬁﬁ“ﬁ%ﬂﬁﬂ%u”a(q; y "'y g, ’P1 9""P_¢),?%

5o Qi QP P) 13(an P )
3(q1,"',qs,P1,“‘sP5) 8(@'1,'"’(15 ’Pls"'aP;).

R IEHE A AT PN B 55 — A 2 RELN L R 7 a7 H B A B &, W ]
DAy BB AR TS HEERANHMrPREEOHEREEN ZE
15 % B LA

D

(46.4)

) i)

B a(QI"”’QS) P = const g = const

MR FHRRET AT RFBELXE s AR, HTR
HIQ,[3q (SR i THH L FIX A EMTR) MAHAK(45.8) P& R
& (q,P)#EATIEW AEH , 75

(46.5)

IQ _ I
dg, dqdP;’
B BE BT LASR th A 3K (46.5) WA RS FIR S + TR & FIK A E RN
XE R, XF TR A U R AR5 T R E14%, (46.5)%
F 1, HIBIE.
RERINBREASEFE PR, RS SHEEN ERERS
BT RS B A KIS . 7R XA B XA IR s R R A, B

JdI‘ = const. (46.6)

XAGE e (FR ] 4 /R X 22 )] F 4% g 1E W) 8 82 T MR R AR M, UL R 7E 2 3l
Fop Mg EAFTUEEENER(ER—TRECEHL)B3.
SE 2 KU mT LIGE B T 8 AR 43 i) R ARk

Uqu;dp.- ,
j”jggd%dﬂdmdp“

HABRSNERSANAT ZBHY SShpss.
§47 WEW-RBWIHAE
ES§AFEESATHEARERNLFEMNEBRNES. C2EH, X4

BREL S(q, ) MR RIS REWERNLEREN

)
a—t"'H(q,P,t):O,
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X AR AR R R BT R TER TR BOR R LB p flaS[aq
U, 1R R S (g, ¢) N L B 7 e

IS (q1 s 35-:)20.

——+H 1"'aq_‘;ﬁ’ ”’a—qss (47.1)

dt
XRE—Br WS TR RS ER - BT H A2

BRYDIASEIH G REMIEN SR, EW - B LT EAEE3 TR KR
4377 B B

FEA XA B AT, AT —TF B — B RS 5 R EE KT
ERPWE, X ERATRA— RS AWM ENENATPEEEEANA
RIGFEN - Hol L TR — R MELRLS , EERBT FENE, SFH
MAERERSM TR EMESE.

TEMEW - AL SRR M ER AN E. UM TEHENR s 1
ARG, @i - L TR 2R ZaE s+ 1 MEEER. XEREH S
RUHSHEHENDAERES - B Ly BP HUEEERPE—-IEU
| e B I B A 6 = v

S=f(t,q,,",q3a1,,a,)+tA, (47.2)
Hh o, e A REEHERD.

THRMNARSES - B RN SRITBXENE 3 FEN#
ZEKRE. ARBITETAER q,p BIFHZEWENTE FHEHU f(t,q9,a)
FEFRB T @y, a,, 0, EAFIMEIE . FWALEA 5.8, .8 Fx.BN
B RO T LATF &, RN A A (45.8):

_9f _9f - af
Tag, Py HoHYEr

BT RR B /R ve B I — M AT EE D7 R, AT AT LUE L, 3 v 928 00 R DL 3

O ERREW-BEIHL TR -RASHATE,HRRINEEZIE L, MR M8 4, Wl
PR — MBS Al BT AR A RREEFRRMTEERE .
S=flt g1, v qiiarsra) ¥ Alar, ", a.).
BE s T~ HE

as
a—a‘i“‘ea

AL R bR AN ] A PR B o, BRI TITERE A(a,, o, VIR —BFAS B b, 0Tk
RFMTAGEHIRE S, A
‘ as _ (3S aS\ dey _ (3S
e () 2 s ().
B S, qsa) B EW -BEA L F BN ONBRE,(9S/0q,), WEMEW ~ B L FE. T
38/a3g, i Bs EW - HeAl L.
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%FT,
H=H+Z=H+D 0.

BT B BMIEN TR Re, =0,8, =0, LB
a; = const, [3; = const. (47.3)
S —F i, s MR

af _
e,

{757 BB A B A R 25 DB Mo, B RFER s MR ¢ TRENTRBEHHRE
{3 A

FREWEE - W L EREAEREEHNEREN N TEE.

AR R RS A R - T R, ORI BN SR (47.2)
THER o« RBSFBEEZSFHOERR, THE s MUBOTR

aS _
3(1

RBENTNBE T RBE ¢ FANHEM 2 P HBEMER REd TR p =
9S/3 g, B] LASK 15 3l & Xt Bt (6] B9 4 o 2
MRKEF -HARSFBRAELRY, ERBTLT s MEEFHR URE

ARl ERE— RS BETLERERL. S, mECTHER S BE—
EEF 8o, W

(47.4)

as
% = const

BHEH—DKTF g, e WWHE.
YR H AR S Ee, RS RFH REH -HTHL A REERAEHN
B X EHE A E X o B R IR S i & - Ex -
S=S,(qg)—Et (47.5) .
2R §44) RAUT. DA BHEEERE S, (o) T - ] 72

aSG aSO)_E

H(ql,"',qs;é—a,"',‘ja (47.6)

§48 HETER

E—HERNELT BER - FENeRGTUEAT S E X EN
TERE, ZTERLENT.

BRAEE— 245, Bl ¢, FK, SMHNSFWIS/Iq,  FEREW -
A RP RUEMAGHITR ¢(q,,98/9¢ ) B, ZHAEP AT HESL
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Ar (BT IR RS 80, B IR 2

a8 38 as _
$ qi’t’é—cl_g’a_t—’gp(%’ga_l)f_o’ (48.1)

HH g, BRARERT q, ZINHIETE LR,
RMNEXMHBELTHRE R —MRHER:
S=S8(q,,t)+5,(q,). (48.2)
HixREANAMS.1),77157

a8’ as’ as, l_
@ q ,t’a—q;’W’?(Q1,Wl—) =0.

R (48.2) 2B, M2 LAMS D ENZBEZ BB IESER, FX
MEHEXX RIS ¢, FIERER R E ¢, RENRERE o FAA4, BT
(48.3NREHERER o B¥H. TR, FREUS.DLHANTR:

(48.3)

s
ola 2ot =a, (48.4)
38 38’
@{Qi9taa—qia—aTva1i:O- (48‘5)

Hf o REBFH LESE—NEEMD SR, by 3007 8@ 7 259 3 40wl L
REBEE S, (q,) . WELR T B R (48.5) , HEEHM L EEHE @D
7. '

WMRAXHERITER U BETA s B4R 6 &, ) v %0 - fEAT R
MERSTHMEERE T HTRIREATEIHFTRUGT.OHM s MER (%L
) EZSESBHEL T, TENERIT TR

S =>S8 (g, va) ~ Elay,,a,)t, (48.6)
3

Hpgt S, EAR—- LR, MEE EREEEER e, -, KX,
ATLGE R S, =28, RAFR(47.6)K15.
EIREERBHETELERMRRBER. BRI ¢, AES TR E TR,
FrUBA RS TREW -RTHTEP. IHERLTEE ¢(q,,25/29,)F R
3S[dq, M (48.4)K1B S, = a,q,,FI
S=8(q,,t) ta q,. (48.7)
W o, XFIERMMN FRIF LI EMESNE p,=3S/9q, . W HEE, R
H-EWEE B TRTFREVWEEEN T BEATE : NAEELTE
k.
HILAT I, R EW - AT R ETEN T, 818 T A LRI R
TR TR LIREAZE S B BEIE R . AL T AR FE — S A A5 N FEFE Ih AL
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L BRI R B ERMEL . X —VIARRY W - R LT R R RES
HIE AR RE TR
HTHEREE - TREPLIEER BYEFLTEEXE RITRE
JAEEFELRT & LR T, (15 RAESHA RS + 12 3187 b
rx, REHEE L.
1. BRAHR. FARR(r, 0, o) H i PA 5590 R 31
H=§1—(p3+£§+ 2,

m r r Ssin

)+ U(r,6,9),

R
b(0) , (o)
r’ risin’ 6’
K a(r),0(0), (@) BREESRE VOB ERETEN. KRG -TREY
HEN,RIMNMARYG

U=a(r)+

b(8)
o
TEXFPEO T X FeRE S, BrG B — MR Ly B N
1 /35, \* 1 3S,\* 1 23S, \* _
H(W) +a(r)+2mri{(7§) +2mb(0)]+2mrzsin 9(_3?) -k
EBE o BRIEF LR, REMIERN
50=P¢§0+S1(r)+52(6),

XFEY S, (A S, (OFTH
(dSz
dg

1 /dS,
2l @

U=a(r)+ (48.8)

2

Py _

- 2
sin” 8

)2+2mb(6)+

B,

)2+a(r)+;2B2=E.

mr

Ro %

b, B
Lp_da + j\/Zm[E - a(r]1-Ladr.

(48.9)
b, B EREEBRASER B EANX I NMMEFRRSHFEZIETH R
R0, B AT 45 1 iz Bl 7 R B AR
2. WYL
MERIR(H 0,0,z B BMBRLIR &, 9, 0 WEBRAN

e=2 (&), o=V (48.10)
MERR & g TS R B Bloo A5 TES, & 0 ¢ 8 M 1t T2 T R M

S=—Et+p¢¢+j\/ﬁ—2mb(8)~

8
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Wi (LA = XSRS . 5 AR

r=«/22+p2=%(5+q), (48.11)
KERMUB. 10) WA UE A —MHIER. A
§=r+z, p=r-=z. (48.12)

TEENALIR &, 9,0 BHEAKRHER H KE K (48. 10) X1 B B 3R 7
HFRA

L=2(+p" ¢'+i)-Ulp,¢,2)
(LRSI h& 0 H R, 5

)

L=%Gr (%

T X BhE A
Pe:%(f"”??)é, Pn:%(E‘FV)?}, P, =méy .

e 2 W R RN

.2
+%)+%Eﬂ¢2"U(E,7,<p)- (48.13)

_28petpy b
T E g +2msvy+U(5”7’¢)' (48.14)

TEX AR T, 8 R B4 BB E NN T
a(&)+ by _alr+2)+b(r—2)

H

U= £y P (48.15)
KINET#E
beple5) o 1 s3] 0

TERRIR ¢ LA po MIERDTEHE. KRBT BEU m(e+ ) HEFHAGE
m, 15

2 2 2 2
ZE(B_SEE) +ma(6)—mEE+§—;+27](aa§;) +mb(7])—mE17+Qp_:;:()'
/T\(\
SOZP¢§D+SI(E)+52(77),
JEREAER
2 2
ZE(dd%) +ma(E)—mEE+-§—;=B,
dS 2 pZ
29(S2) +mb(p) = mEg+ 2=,
7 dy mo\qp)— me7 7 B

Raoi
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_ mE B8  ma(§) _ by
S = Et+pPgo+J =t ag 7E 4Ezd6+
by
4

\/mE _ mb(vy)
27

b, B, E %&%ﬂ%mﬁ.
3. MR ALAR . AHR £, 9,0 A
pzaw/(Ez“—l)(l—qz), z = ofy. (48.17)
G, E o REBRSE. AR ¢ BEBERM 1 Bloo, AR o HUE T B E M
“1E+ L. B EDEA FA, WBIRA 2= M z= —0o, WH », fl r,
EEF P S W
ro=A(z—a) +p, r=v(z+s)+p,

W AT EXHBEHEERD.

fRA(48.17) AT 15

ro +tr, rs

ro=a(§-n), rmelety), =Tt =TTl (48.18)

MAEE A 7 2 6 5] A 45 A B A% B H R B, T4

zdy. (48.16)

2 .2 .2 2
L="5-(¢- ’72)(a,t25_1+11772)Jr S(E D=9 - UE.q.9).
(48.19)
FH I T 75 P 5 45 B 4

_ 1
2mo’ (&5 —

vz)[(fz*l)p%(l*fiz)p%

1 1
(52_1+1_72)P2]+U(577?)¢)- (4820)

MELEEXY T EERERAENTHEN

oSG2 L5 5)u(252)].

Hp a(8),b() BRERRE EREW - BB TRT OB ERNERA Y

O ¢HHHHHMTRLUA, M A, AESHN—BEWHIRE

2 2
z

ot &7 ' (& -1)
g AEBEHEEREUA, 71 A, FEAKN—FENE

:1,

2
ZZ

02772 _0'2(1— 772)=1'
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_ 2 B—2ms’alt) P,
S = Et+p¢¢+J\/2maE+ =L e
+ 2mo’b b,
J,\/Z?RO'ZE'F B 1711_6172(77) - (1_?;?2)25177 (48.22)
3 11
ST RASAEY
=2 _ Fy

»
(Bt Af i B ae)PiEs), KA KAERM - BT IR LIRS, H LXK A iE
RN PHEIRYTREE.

fB.i XN & THE£A(48.15),7# 1

a(8)=a- &, b(n>:a+f~

2’72'
B - BT F R AR H(48.16)%
ATHRBEETH LS L, &4!]5&:75‘%_

2

26p5 + ma (&) — mEE+ 2; 8,

2’7Pi+mb(v)"mEv+£§= - 8.
WAANFRARR, AELERTHHE p,=95/9p A p, =3S/2z LT p,=3S[a¢
Ao p,=9S[an, MEHEER
2
8= —m{aTz*F%(sz“p])z)“r?—n%z}*—?sz.
FREITFRERAARGELCHBANBEHRI(L£E(15.17)8 =2 5 F).
S 2 R LA {244 H
U__1+__
r, r
(BAIEA 20 RSPt ELB).
B.XAN5ET£7(48.21),5# 48

a, (14

1~ Qp
a(g)=2 P b(ﬁ):aa 7.
WX R K XRN(48.22)TRUERAE S(E,79:0,1). TR BHELHBEMT
T, EZRHFEATERABRTEHETRE:

g=ga’ (Per%) M?* +2mo(a,cos 8, + aycos 6,),
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*o

’ 2,2
M =(rxp) =pia’+plo’ + rpé.b"’ —2z0p.p, »
0, F= 0, LB SSHTH R A,

§49 HMATH

& 55
HMNAR—ME—HEFRBIWNIFRE RIS HAATLURERES S
HEREFESMHERD .
BRSH A R NSNR R0 T BER 218 () B RENERRE
— Mz AM T BfE P A KRR/, B

da
TE<<A' (49.1)

YAREHEN AREHANELUEER E M5hE RS TE)ME™E R
B3 4 2 BN, RESREHK, EEATE. BRE AR A BAHEE,FT
LIRER F M EMAR/DN . I RE A T F XN, MR PRk
3L BT RKE ERE T REERENREHRZGHNEL, TUHG. EELTS

BRLEE A AR TR BN R RN ER TR E £ HENE
¥CE XA MKBXRTUERE MA WEMAS E5HERTHRBBMRSE
BRI BPRESIERN BB IERATEE.

W H(q,p, DEREKBTEZE A BREWMET R BRI (40.5), REHE
B N

QE:%LEEQL (49.2)

EAARERBENMUKBFBTE A, TERKBTIRER g, p. I THER
ITBMEBH R RUT N AR T B, MiZkEs A EER(49.2). £ &
B A BER (TR ER), LS AR BT BS S 2 5.
dE _dA 9H
det dt dA’°
ER T I R H/9A H R g, p BT R, T A RBELR BAiEH, £R
WA RAEREBIHR TN RAMBE LY.
HRATEEHEERBR W

JH 1 TaHd
W_Tjoﬁt'

(49.3)

O HTHEAARE RIMBEEEA - RN SE BEFANELHIEEZ I SHRFR LR
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REEEWTRG=H/Ip H

dg
dH[dp’

FIA X F A e B R e h A A dn ey R4y , B B8 T 55
T:Kdt :ﬂﬂﬁ‘%—p, (49.4)

iXEE‘Jﬂg BRI ELRAE— B E A EREEL(CE T EE") R
4O FR,ARMOIDMERN

de =

L 8H/a/1d

dE _ dx J dH[3p ¢ (49.5)

de ~ dr dg ) )
dH[Ip

HiE 2 id, XTAXNFHRNILXEE A FAGEFE RN BN
B EEXTRLSEWRBRRREE E,MIE AL ¢ IR MM BHE,
A BB E BB KB B S RE p (¢ E, )R ER H(p,g;4)=E WS
k.5

ER P a1 0

9H  H 3p
3
RE
JHIIA _ _3p
aH[Zp ax-

$5 IR AR A (49, 5) IS 3008 T BB M BB RS B9 /9 K

dt [dp
b hdq
A
| dp dE  3ap dAay, _
E]g(éf—ﬁ?x—z)dq =0

XA &GP LU

dI _

=0 (49.6)

Had [ RRWEE LA EE, A BTATZE shBUE fFL4y

1
I = Eépdq‘ (49.7)

O MRERREMBEHRHED, ML ¢ RENM A, U o WRGNZEERE SR —B" DNE
B 2x.



§50 E M T K + 159 -

XANEREH, LS A BT TR AR TREFER D I 2EHRA
&,

I REGRB(AZSH ONER, EXMEENRKSRH EE3EY . H1iE
(49.4),H/

al dp o
wE
8—E—=w, (49.9)

HAY w=2n/T REHZRIITE.

MRFHRGEMTEREES, TUARL@.DLVHE N ILME L A
HHT(—-MAHE), HEMLNLIRE p,q, ﬁﬁﬁ%ﬁl_zsb%%ﬂ’ﬁﬁﬁlﬁ%ﬁ
A EREPML IEXFIRNRS (49. DR XKML EENER. ©a
VS B AR '

_ %Jdpdq. (49.10)
f’ﬁ%ﬂﬁu%,?ﬂff]%ﬁﬁ%~f&ﬂﬁ?m€ﬁ#t7r}£§.’Eaﬁﬂ%m@)ﬁ&ﬁﬂy
p’ L mw'g’
H= 5 (49.11)
Hf o BRFHEAEME HIT TEGERTIHERSH.
H(P!Q')“'

XREM KV 2mE MYV 2E/ mo WHE, THE (R 27) K

I=Elw. (49.12)

X THAATEERE, HETFTHSHE BT BB E R IF .
§50 IEMTH

THESH A AEH, B RGEEHAH.
AL TEAFH SR, AR ¢, p WENESR XRERRR ¢, 1 K
RBMHEFEHE"S, MESRK FXLE,S, FXHEE EGH D)L

Sg(q,E;/\)ZJp(q,E;A)dq. (50.1)

B2, FTHURGE, I RERERNRE, LS, TULRRMEK S, (¢, 1;2)
MR, WIS, /9q)e- , BT I HHBEHIRFE(S,/99), . FILLE

_3S8,(q,1;)
B e (50.2)

N T EMAEBRGS. )HFBE-TAR. FTARBEFT LR, BRIMNA v &
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_350((],1;,1)
al '
IMw BEMNEZ, IRAENAZE, o FNALE.
HTREE S,(q, AR ERE, FFLUNMBEWER H 50 H M
M. #mER HEUERERNRRRFNEREE(D MM EIRTEN
5 dED)
dI -
HE— BB I=const, i) ] MEEHEFHR. AFE - HETH, A4
B J2 B[R] A9 25 1 R B

w=%—?t+const=w([)t+const, (50.5)

(50.3)

I=0, (50.4)

X R PR B A AL
eI R Sy (g, DRLFHIERERR. 82— FAH, X4 &%R H 7
R, T RE —
AS,=2xnI, (50.6)
M50, 1) T B X (49.7) kB X AR 8 4R 69 . 72 FIARE B9 i 1] 1, £ 75 B 1 38
B

35S,
Kl

MR, IRBAH I, w BRq, p(BRECITHBEERE Fg,p)), W w
B8 2n(1 AHREME N, XERRNERE BEZ AXEMNTE I, w BRY
F(g,p)B w WRBH 2x R %L

XFEH A N REANERHREE, S HFBETUHAENTRE I, »
A UBSGODEX AU DHREN 1 ZARHS, MR, HAL(50.2)
MSO3) A LUE MBI X BT BMWER. XN HERERS(50. 1) FMERS
(49.7)MNMFRIZH A BREE, MEBE . BB S, (¢, ;A ())FBH L BIE
HWEGHATHE REBRAACER A(HREEED.

HAREFRB(URSE L) B S E, R FwmEs H 52050 ER
ARLENSEE E(DARRE . BIEE MR —&AR(45.8)F

H =E(I;x)+

Aw=A =a—afASG=27r. ' (50.7)

s .
at[’:E(I;A)JrAA, (50.8)

HPFIATIES

O AW FEAFEOE LIRHTARTHERYE S, ELTFEREWREE I A RENELH
HERE!



§51 HRITERTEERIE - 161 -

A= (%) , (50.9)
HEH ANZBRBLX(50.3)H I,w TR
RERFEEH BN
i=—3—g=—(§5) A, (50.10)
b= = (1) + %)wi, (50.11)
K w=(3E/3]), RIRSNEE(HE 2 BHEHEITE).
3] 1]

I AAERHATHAORERTCEERBHA49.11))B A ERM X
¥, w ATHEFHFE.

BAEBOD—(50.3)PHAXHRERZLE AM(AAMTERRRAR o
HER)AFHNHEN B g, p 5w WEARBAEZFTHAE(w=wr)—#:

qg=,/ 2Ezsin w=~/£sin w, p=+2Ilomcos w.
mw mw

W 3L fF
dq 2
S, = deq = Jp(m) dw = ZIJCOS wdw.
I, w
RERH
_350_380) dw _I.

A—(E)w )—(aw I(aw)q—zsmlw.
FA2(50.10)#(50.11) 5 &

i= 1% cos 2w, w=w+resin2w.

@ 2w

§51 LARATERTFESEHNYE

M RE 8075 7 (50.10) AT LI WE AR A AR B 4B RO AR 1

R S, (q,I;2) 2 q B3R B {H o %, 2 A 4 28 4L [ B W0 SR EL I, S, 3§
2n] FE(50.9)PRFEFE I AHERHETH,S, HEEIT HEXTFHE
BERE B ENRERE—F A BAZEE « RRFERENAP R A

BERENSRIA v IR M THESEFE. U HFEGS.10)H K1
HE B S (A HELEE), TE

i=-(3é)12\:0, (5»1'1)

dw



.« 162 - g+tE EMAFE

TESIBHBIE.

FIAZE s RS0 10)A(S0. 1) A LIAREHR AT BFHEAWEE. RITH
XAEBERBIMTFER RY (> - ol >+ o, ZE A()BRTEERR
HA A, ERATEBAOPE ] HECE t= — ooft) , BATK ¢ = + coBF
BaAaI=1,-1._.

AR (50.10)F

AIz—J IA 4 (51.2)

e JW
MEDCSIEAD A BEZE « WEABREAN 22 , RITEC R A HER}
FH:

oo

A= >Te"A, (51.3)
(HTF A ﬂv%&ﬁ%ﬁﬂﬁ%ﬁﬁ&%% A=A ) HHE
g-% = > ile™A, = 2Re> ile"™A,. (51.4)

YRGB FROREMN(EMHEE o —H, B 1(50.11)), 80 » £
Bef ) 5 288 B ER O FE M (51.2) AR ¢ BRAME 30 3 o BRLAM B, R4 IR R AR
B

B (51 HRARRIY w BN LBEEE T BRTRS TSR BiER
TXRN T LM w BB A, B BRNLH w B T . X s
SHMEERGE L ER, WA S6 B

1w, FEEEVT I AT A, BV RR (IE B0
B/ AT A ERA (51, 5) R X A A A 4B 8
B TR B, P B (51, 4) 1B — T | @
HHEERT exp( — [lmw,) KT T RE
B 25 o B /N B SR A R (B £ =1 TR, &7
/o

dw. (51.5)

Owy

Al ~exp( — Imw,). (51.6)
Wy BN T A w, BB Z (EH):
w(ty)=w,. — R, [, WERBERESRGES

&l 56

O ERHEEEAT.BARGLOHPAES =1 WS RATIE), EEMERTHRELEHFREK
R E/AMERIR.
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B BAFE A R R AT « BRI ED B (51 6) R iE BB ER N
Imw, ~wr~1t/T. (51.7)
HERBER, c>T,FEXNMEEBRK. TRI - I_HMERAESETAEER
NI B ERO .
HTHE T/e W—FIERIFE w, (BIEREOPEAEB(T/r) 'BHRHT),
ATLATE (50 11) P A& A B/ hE BB

‘3_";—’=w(1,x(z)), (51.8)
HEMBEFEN o(I,A))MBZE I EEH.ST1_ B4
w, :J"’M(I,A(z))dt (51.9)

(B TR UBE B ¢, BRAVENEBH w, WERSXMELXK)C.
H (51.8)78 2 w (FFIIA/9w BEEHH—T0) , B4 (51.5)% K

Al ~ Refie‘*" CT)E"?“;‘%' (51.10)
MR, N EST A (Y EBE IS E SN, EEZEEEA()F
Vo(t )WEEHEMAE X A). AXMNERRITH,AI AERINBRETL R
5 FRBHBRET ANBIHEEN.
B3| 2]
@1 EMERTFOMBEEAE
2 _ 2 1+ae‘"
w wO l+eur

/J\‘l‘z — oM MHEA w. —w, Bl r=0i i w, =«/‘Zw0(a>0,a<<w0)ﬁ‘p¢,ﬁ
S Al HEFRD
BREEBANERAIRR A

a a 1

2 e‘ut+a e‘"at+1 .

O WERSEBLEVRIFENHHOEKBIERXR 6=¢/c, HP c MK, W 20=cg,, HP & BF
BAOTHET ¢ A A

@ ROZEH AR B A ) MEMAEMEAEEA. =2, ), MR AT B ER, MAREAR
(49.9)  EEMNARMBEHNWEZE AE=E, - E_ = oAl th B EM.

Q@ HIFMAES IR AR (S1.6) FHRYPE F T H 2 it 3. Cryuxnn A. A, [DKITO. - 1963.
- T.45. —C.978.

@ wTMEIEERBERDIERN KRG THR.
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We v 1 He "= —qff, XTRKESTS HERY dez,s}ttﬂmﬁﬁ aty
= —In(~a)BHH Imw, KE/IME

{wo'n/a (a>1),
I 0 =
e wenv ala (a<l).

XFRIERF, A ~sin 2w (B0 §50 W), LRI (S1.3)L AT (L =
+2). Hik
Al ~exp( —2Imw,).
B2 REERRBMTRD AREERS f,= o HATRILA
AEEFEE o B, x HEFILLE.
MR-RFH BB EAFAR(25.13), E—HiEmP LR H

_ .2__0’ T.z __a .2 . 27!.'(1 —
dE _ _ 77 = Tjoxdt— ﬂ@xdz_ I(E).

dt T mT
EP (E)RBAFREEZ, m AREAOAT REFEMAIS) A I AFTHRZART,
F ¥
dI dE

a
d L m

I.
R
I(E) = I(Eo)exp( —%t).

BEAAXRAXLETEQG) S TFTHBRF,XIALXETH(25.5). X4 B A
aT/m<<169 5484 TF AL,

§52 FKHEFAMEZ

WL L B b EH A RGHA RS 3 (Frf L ir 8278 Re) . R LA
W - RER T ke 2 B R XL, 3 2 B AR ] AR AR A A B
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