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i 25 (Newton, 1642—1727) FI3EAT B &K (Leibniz, 1646—1716)
FROISEH ARy, B AR E R E K EI. TS W
FEEMER, SAMIRBES TRIBEABTINAER. R8s
F, REBAEHTE, RUEAK, RESHEANTRE YHE
22 b, R, TRIERMBEE SRR KRB E—E
USRI R R, AESHAMS TR EABNEED, K2
B S HS T RN FET. — bR R B T
B, AER R E BT M R TR, RRENESS
HHER T, Mo rReEY AN LIE.

FHBFENFEHS TR —HEEAWERA T &
S —EE AR MY T REEMNE X, FH+T LUHE N L
R, hr b, XREAUEEEH— R E I ER L ERES.

§1.1 RHHEREBIEX

FMASCEF B A RIS SBER, S TRARN
5, — R MBS AR, AR e AT TR AR SO
T, W5 HRLbR A ER X AT 45 AR T HIIRT. B RA
B¥RBREFR, RO HERMRMEHN R R ERE
WX AT B A RAER S, ENREMD TR, fl,
B A8 a3 Bh R B A B G2 S T R R M T R, HRR
MERBRE R AR, B EZER ) #—H-SEm =
SRS BIFR B Y 12 Bl BE A

WA, RAG B TR —BE X

[EX 111 ARBEREER o, SEXNHARRIRMEALL y =
y(z), AIEH S v = ¢'(2) UREF n HEE ™ =y (2) &



2 B—E  EAMES

NH TR

F(z,y,y',,y™) =0 (1.1)
MAEERA IR, HH SRR B B BB W8 AR B
2 (1.1) BB .

B, TR B R
M Lily= @zo,

d
2) =1+,
dz (1.2)

@) v'+yy =gz,
(4) j_j.;‘_’ + a0 = 0.

ER=ATET, - BATE, y BROEY GERE—|
FET, tRATE, 0 BREEHK (fia>0 RER). BiHA T
BEHE—NN, BERATREE Y.

FEREATE 11) FBRARRE F W RaE5 v HTH
NS,y WERTTER—KE, KT RS X ix
Tk BT HIESM WM TR B, (1.2 P E S T
B (1) f1 (4) BREHH; T (2) M (3) Riegnmy.

AOTFEE L 11 PAMA TR (1.1) BLL ¥ %, (i ap=y S|
BB —TC R MIRRA R SR LR, AR 2 FEB S R ¥
HERSH, XA E R RS HIE

filim, Fig

of _ of . af .
1‘8—3: +y8—y +25‘z— +f=0
LXEB FR—ARTAT ¢,y 0™ WL EHE SR FH, Wi
V(@) =y(y(@) M ¢ (2) = y(z — 1) ZRKMFTREPRE B TR




§1.1 T J7 TR R AR RE 3

RN RRES R, o,y M2 AR, T f = f(z,0,2)
HRMEL TR
8%u  B%u
o2 o7 T
BRSO TR, Kb o My HEER, fu=ulzy) K
B
EBEEANRHMSFE, BT E+ 24, Friass e
RGN FTR. Fl, BRRERRES TR TR
L 1.2) BES y = o(z) FEXE J g, AAES B
HISE. R y = o(z) REMANGENSEAAFTR (11), 8
FI%F o fESR, B
F(l‘, (,0(-7/'), <p’(:l?), Tty (p(n) ('73)) =0
X—Y z € JEHRL, Wy = o) HPSFE (1.1) £XH J
i —4 R
Flim, ME X 1.2 T EERIE:
1) By = 1ot 2 (1.2) FHSFE (1) R (—o0,0) HEK
] (0,00) LEG—A M y=1+ Llot hEXAFERERER L
fy—AM. T EXHER % % O,
1,

—g+ T
y_w )

FRIX A RAEF XA LA By = C+ 32* (C #0) REX
NHTEHI .

2) y = tanz & (1.2) FHOHE 2) EXM (-3,5) LH—1
& Ty =tan(z — C) BXMHFBREXM (C-3,C+%) EH—4
%, H C HIEEEE. Hy=_Ctanz (C # 1) FEMR.

3) BR%L 0 = 3sinat fl = Tcosat HE (1.2) P HE 4) EX
[ (—oo,00) LATRE. T HXERMFEE CL A1 C,,

0 = Cisinat + Cs cosat

0
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WRIXANFRIEXA (—o0,00) LAY

M BT AR 0L, #4 07 R A M 7T DL — AN B LA E
BHY (GBHHEEX), AR LSEEER. hTHY
RIBERERHNE, BNFETEHNE L.

X 1.31 B n A4 2 (1.1) Bofg
y:(P(l',Cl,C2,"',Cn) (13)

BWE 0 DHEILH EBEHEE CLCo, -, Cn, MIFRE % BB, X E BT
:T:t

G99  Odp B
o Oy 9
D[Qoa‘P,a i "a»ﬁo(n_l)] _g 301 6_0_2- 6Cn
D[CI,OZa"'aCn] N N .
a(p(n_l) aw(n_l) 8(‘0(77'_1)
8c  aC,  aC,

AET 0, K

Y= (p(x7017027"')0n)a
QDI = @'(m,Cl,CQ, o ';Cn):

‘p(n—l) = ‘P(n_l) (.’L‘,Cl,Cz, Tty On)

R ITRE (1.1) B8y = o(o) NESEBEEE, WS
ki

B, BEEER—EHEZE, BRORTR T M.

filhm, e 1.3 74, 6 = C;sinat+ Cycosat B (1.2)
FfE (4) WIiBME; T 0 = 3sinat M 0 = Tcosat 4> H R RH
1.



§1.1 T 77 %R R ARy i 5

TERNUR Y BBEE B0, R TREIGERN
FEARE —HSLERE R, B B R IEE, BHR B RE
ERRER, AR ESEDSEHMIN RN, SEE -1 E
B, Bk B REETHEMWEZS. Fi, ROTBLRF SR
L EEER LR y B, E%EK BWALER y = y(0). X4, FE
FRIESE R TR B B ARG ER v = y(0).

By = y(t) Fx B WA BRI, FFUUER ¢t B—0 S5
y=9(t) RA B HBRIHERE v = v(t); T _FrS%8 § = §(¢) MER
B BT IR E a = a(t). RTEE B WEREN m, BEIMEE N
g EME ML EEMTHE, EHI g = 9.80m/s?), Wy 4F1555
TR ARG,

mj = —mg,
EXERERAS, BET BHIRWENS y fHEHF K.
XFEENE B — Ao T

j=-g (1.4)

i, HTRIERIEZED) y = y(1), BERBX M5 TR
L, REEMSTE (L4) (RN ¢ S —K, ®A

:l) = —gt'f-Cl, (15)
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He Gy B—MEEHEG WA (1.5) ATLAFH#THS, BIE

1
y= —59752 + Cit + Cy, (1.6)

Het O RA-NMEBEHE. B (1.6) ZMAHRE (14) @B R

B (1.6) PR H IR — 2. & (16) Fay
AMERTER, XM R (1.4) BRFE MR X Fiok i
FORBIAHRENE, RN RREIE ? IR E — T R80T [0 5
Rk, M RMBIIPTENME—BE R EWIEIEE 7% hE
3, BRIHIEY THRYIRTERMIRETZ] to AR, RERHEE
VIS RIRE . W72 (1.4) Fraikm H H hs ARre ket 2]
tHIESHILER. R, KFHIE, FER—PIahet2l R R s e,
VIR A B T AR, RN ARMEE. B, B THE
TR HYEE), BAVAEELEHEK B FEVIRIZ] (R to = 0) iy
(LEAEEE, BP TR HERE:

y(0) =yo, %(0) = vy, (1.7)

HoAb yo M vo REMMEER GEW hEBER).
BTE, 1ERMESRM (L.7) 535N (1.6) 71 (1.5), ®ATHT LIS
B Cr = yo M1 Cy = wo. XHE, TEWMMESEM (1.7) F, #OHRE (1.4)
A ME— B E R AR .
y= —§gt2 -+ vot + Yo, (1.8)

EREE T BAVHREEE yo MYIBEE v 89 1 hEAES).
BATPF (1.8) 2 HEEIRE : (1.4)+(1.7) WA, IREIRIE N

{ y=-g _ (1.9)
y(0) =yo, ¢(0) =g

IR, WA 4% T ) R
AN i T SR DD R Y T 5 =



§1.1 DT B FLAREY = X 7

-, WATRIRME — IR SE AR, FILRER
Ay JT TR A AR R — O IR, LS R
YERS. T EHET KRR ER, RaTE—MERN,
F R A SRS (R R EMAM) TS, n B
B S n MEEEH.

B, MR R EGE SRR (5) MR R
AR, RN (DE) Mk, EREEDNE
SR, W, TELL EEEM IR (B L E PR E S ),
fEUBE TR (EHRE, BETHEH). ¥F n Bk
SHRE (L1), WME AR — AR e

y(m0) = yo, ¥' (@) = h, -, ¥ D(m) =y, (1.10)

Hr 70 2 A RFTEGENEE, T yo, v, -y Bk
R R A SR B M. R, R, 1 s
R E I T AR R A TR

y(n) :F(m,y,yl,,y(n—l)), (1 11)
y(®0) = yo, ¥'(z0) = wh, -+, ¥ V(o) =y .

FAAAER: M|R¥ F PR AKMFR, ERE (1.11) K%
RN, BEEH—L, RAFETEHME—/. XM TRE
WHH— M ERNE. ER=FPEIPEDR » = 1 BHRIER W
THZER: RE FRESEN, NHEME (1.11) M (RiF) 7
TEHY, T ERFFER SR sk (4 TIE R AR TEEFIME— 1. ERHE
RATEEX WA R —PHEF n > 2 WIFTE.

BR T WMEARAESN, BAP—FiE WH BRI RN ERMS (BF
SRA TR SR ), RS LR AP IR (TR X AE B A ] AR —
B30k

FESRATZHT, HAIX n ST ERMERLT n MER
R SRR — DB
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m LB, —4 n A FREERL S n DMSIHER ¥
¥ OHEHUE R ).

Rz, By=g(@Ci,0,---,0n) RIS ESE 1, B
F o RAER, W Ci,Cy, -, Cn & n MHSLHSE (EE¥ED).
WAFE—ATBmM (1.1) M n 85, S5 EMERS TR L
BEMRBIE y = g(z,C1,Cy, -+, Ch).

HNHERX P — BSR4 TS (T8 1-1 W 4 73), &
EERIER RS TRETFHITIEREEDIE.

L4 10 RS HEFUE

y =Cre®cosz 4+ Cae®sinz (1.12)
B R B R,
HEE, AKX (1.12) 3t z B/ KRR, B
y' = C1e"(cosz — sinx) + Cae®(sinz + cosz), (1.13)
y" = C1e®(—2sinz) + Cre®(2cos ). (1.14)
M (1.12) #1 (1.13) BHRETSI Jacobi 751K
Dly,y'] _ e® cos e“sinzx _ e £
D[C1,Cy] | e®(cosz —sinz) e®(sinz +cosz) | '

R (1.12) PEESHREMERTRE C M O BISIH. EIH,
HLAN (L12) A1 (1.13) @R C M1 Co (16 2,y Ty’ B9, BY

C1 = e ®[y(sinz + cosz) — y'sin z],
Cy = e ®[y(sinz — cosz) + y' cos z].

KERENRA (L14) X, REBB—H MR

y' -2y +2y =0, (1.15)
VBTETTA G, R RASCR BEUR B A BT A B S5




§1.1 DM 7T B HL AR 58 S 9

EREREE (1.12) Frf R8s 7E, WH (1.12) B2iMa hE
(1.15) gyilfe. O

L4 20 RKRTE (x,y) T L3348 b7 5 i — Y1 B v 2 B4
AR

Har, Vi b2t R s a8 ik BoA 7 R

(z+a)? + (y +b)* = a® + b7, (1.16)

Ho o f1 b ZRAMERWEL 7 (1.16) F, 18y B = WRE, B
Xtz BERFWIR, FHERFLERSG (1.16) Bz, RIHFR:

(x+a)+(y+by' =0,
1+y2+ (y+by" =0, (1.17)
2?2 + 2az + y? + 2by = 0.
BRIE, M (1.17) il o 71 b, SRERIPT R TR
(2 +y*)" =21 +y"*)(zy’' —y) =0.

%E) ﬁﬁ]ﬁEw: 'ii]J:QO(-T,Cl,Cb,,Cn) ;’(ﬁﬁ (11) éé
B AR AE S (1.10) TR B P e EF &

C? = CI(Ianoayé), e 7y(()n_1))7
C9 = Ca(zo, 40, b, 35" ),

Cg = Cn(manan(I), cot ’y(()n—l))’

#1413 y = (x,C?,CY,--,C%) R A{EIF A (1.1)+(1.10) &9 #%.
HL b, HTAHNTENRE (XEZH TREHFEETHE),
— & HAEFE BT B e E . Blin, BIVBREES

P: .'L'Zf, Clzal, ey C’n:an
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N(P) HEATAE

y= QO(',E)Cva?)' "3Cn)7
yl = Sol(wv 017027"'7Cn)7

y(n—-l) — (p(n—l) (.’E, Ci,Cy,--- ,Cn)

(1.18)

n= 90(&,0,1,0,2,"‘,0:17,),
77, = (p,(fv a1,02, " ,an),

n(n_l) = w(n_l)(fv a,az, -, CLn).
FIRTE P & Jacobi fT5=;

Dlp, ¢, -+, 1)
D[Cy1,Ca,---,Cl]

BrUi M R R B e B, RAOTATTE P EITS5M (1.18) R

Cr= Cl(x,yayla Ty y(n—l))’
C? = 02(133473/,, ) y(n—-l))7

#0,

Ch = n(zyyayla Tt y(n—-l))’
T EL#6 2 %%

ay = Cl (Eaﬂﬂ)'a Tty 77(”_1))7
az = 02(5577777'7 ) 77("_1)),

Ap = Cn(Eﬂ?:"?'a Tty ﬂ(n—l))



§1.1 W TR R FLARED T X 11

iz#’ X‘T (ganu 77/7 T 77("_1)) i&%%?ﬂﬁ (:L‘O,yO’ y(,)v ) yén_l))a
T LG E WAL
O? = CI(CF'O,yO’yé’ cee y(()”‘l))7

C20 = 02($07y07y67 Ty y(()n_l)),

C'g = Cn<x07y07967 Tty y(()n—l))a

18 y = o(z,C2,C3,- -+, CO) RAMEME (1.1)+(1.10) By
LT L, A RAER (FERTTEE M) e e iTA R
R (FTREA DI, TEENE). KRB RN — &R H LR HR.

&8 1-1

1. TRE T 7 o ORA A R 40 T T 0 8 B
(1) y = C1e*® + Cze™*: Y’ — 4y = 0;
@) y= sinz

(3) y:a»'(f w—lede+C): zy/_yzmel‘;

zy +y=coszx;

—i(w—01)2, —o <z < C,
4) y=4¢ 0, Ci1<z<Cy y'=\/|?|.
+5(x - C)?, Ca<z<+oo,
2. KT 5 E ] A A
(1) y’/’ =, y(o) = ao, y’(o) = aa, y”(O) = ag;
@) L f@), y0)=0  GXE f(e) R MEEEE;
3) 515 — _aR, RO0)=1 GXEa>0R— 80
(4) j_?; =1+, y(xo) =0
3. Rl

(1) BRIk y = Cz + =° Fii BRI I8
(2) BiZRiE y = Cre” + Caze® BT RHIA T
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(3) I L LA Ay o — VI B 3 2 B B
(4) P L4015 B 2 B s .
4 BB By = g(e,C1,Cs, -+, Cn) R—ATEAr 010 B2, He z
MR (1.1) # n B HR, HREHERA IR bk mlok.

§1.2 WA HERKMENILITHRE

AN L~ T WA IR R HARR 22 3, At
SR B TR B4 HULTARR. Bl B, AL
WS TR B BT i B B .

BT, ZB—NHs R

dy _
He f(,y) BFEXE G A0 EsEm s iz
y=¢x) (zel (1.20)

RITENR (b 1 RMITFEXE). Wy = o(z) 78 (z, y) & L
HIETE R —FICBITMLR T, BRE N5 i (1.19) By R4 dh k.

EW—& Py € I, B EHBEY (@0, %0), M yo = p(z0). BIF
y = o(z) HRITE (1.19), FIr ARR IR SRR B TLAAT 7 A5 4, A4
£ I 7 Py SIYIERRIR Y

¢'(z0) = f(w0, p(x0)).

BRI RRERT K EEHEA. Bor#hek r #£ P, 5
ORIIE YRy
Y =yo + f(zo,y0)(x — zp),

B HAH R HEIRFSH LR T2 y = o(2) Bff4.
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XAk, FERIR G WE—H P(z,y), RITTLE—TLL £(P) A
#HEH (E/N) HRE U(P), UIRIAB R (RAEERTE) EiX
EEIL T, B U(P) K78 (1.19) fE P i &3 TIFRX
B G B LR SRR A TR (119) H RGBT

HILET I, 2 (L19) WEMBANHLE I SEHNERGEY
& OFEN, fEE—& P e I, RRGWARR (P) 5 I RSN
PIEREY A1)

RZ, BEXKER G WHE &R GESETH) KK

A y=v(@) (zelJ), (1.21)

BEEFRE (1.19) WARGYE, W A BHsSHTE (1.19) B—FH
41 2%

H9 b, A LER—E Ple,y)(8 y = ¢(2), W AE P =
HIBHE Y ' (2); TIRE U(P) AR f(P) = f(z,%(z))- B
% A SRRGEYEH, TR

' (z) = f(z,¢(z) (z€J),

EHAHR A RMS R (1.19) T

TEM TR (1.19) R EGR, BYHABXERR f(z.y) =F
PRI L, BRENREGN SM%. BR, EEMK L L5
EARMARRET k. B, AR T ARDZ ST
¥, AT B TS phEREE IR .

BUAE, RATXA 7 (1.19) BAERBEFT LA B

A TR (1.19), MEETH R ¢ LAE TR
E i, REEVMER

g—z = f(mvy)a y(CEO) = Yo, (122)

KB A (v0,00) FHFHREGVEH —FLTME.
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RENTEUAR R RERRRENGE LS, HoEx
BUNARTRRBHE, KRS 00D R 5 A
HOBER], AT AT AL Sk Hb R 42 o ) B (1.22) B4l 28 (8 4m
§3.2 MEYRRPLANLR). RIETCH: (HTLE) REEHMEN, L&Y
AT MR A AR, B 72 B 408 T e i e, &
I AT LA 2R 38 37 3R B () 2 B R, EHNE R LRSI
REAR SRTEIG] L~ 613, § 2.2 B 1~ 4] 3, Z2).

XHEAE N, — MR (1.19) L5 BN TRt

dy P(z,
dz ~ ‘ng, ii 129
HA Pla,y) M1 Q(z,y) BIXIR G WHGES TR

M Qeo,y0) # 0 B, HR (1.23) WAREY P(z,y)/Q(z,y)
TE (0, y0) ML RIESER. HI, TREMERGTE (20, v0) S
URSERBEN. RTT, WE Q(wo,y0) = 0, WLLE T (20, 0)
RRAEE L.

B2, HE P(zo,y0) # 0, RIVE TN (1.23) E %

dz Q(z,y)

@ = —m, (1.24)
RERE ¢ = o(y) BIERMEE. K, MHHE (124) M7
U B Q(z,y)/ P(w,y) 1E (0, y0) MATHIELEMN. Bl e 7E AR B
KRG EH.

XFE, 24 P(xo,yo) A1 Q(z0,y0) RFBTEEFRES, TR
(@0, y0) SULFFHIBMAY R (1.23), WHEMA TR (L.24), BRE
I A RO B R AEX A% L, BATTLHEENIR—ER T
B (KT = Ml y) B FHRER

P(z,y)dz + Q(z,y)dy = 0. (1.25)

EBRBL, %4 Q(zo,yo) # 0 B, 7 (1.25) (18 (20, y0) A3E)
F T I (1.23); 024 Pao,yo) # 0 Bf, FF2 (1.25)(4E (zo, yo)
RIESE) ST AR (1.24).



§1.2 R REEN L EE 15

HEEY P(wo,y0) = Q(z0,50) = 0 B, FoiTrE (1.23), 2Ty
2 (1.24) 5 (1.25) £ (z0,90) HREFER, BEHERHE (0,%0)

[ 1] fEH o 7
dy _y
g plaion (1.26)
WERERY).
B, BE O Ry BHARE MHRRGHERELN L=F,
Bl y = ke XUBIRZARN kWA A, ZHER y =k 408
. A—HH, BEy=kr WRRBE k. AR, BEy =k
R (1.26) WARGHHAYA (WA 1-2). FEEH, LURR
O HHUHETE 6 = arctan £ = C R T (1.26), BAERIAYRT
Prigor T iR
ydx —xzdy =0
MBI, (3, FBWIE actant = O R LA TR
B, Ht C RIEEER.)

L47] 2 FE s

dy T
= = 1.
dz y (1.27)



16 B8 EAES

HIZRY).

BR, FR O RTBHHRE: MARGHOSMEN -2 = k,
Bly = —% XUHIRRARY b WHH SN, RHEL y= -2
Y. I, @ Pr,y) SESAIL y = -2 SR (1 27)
TEZRHAR I(P) RBEMTH. HAEY (KI 1-3) ANHEF I,
HLO Bt CHROE r = /a? +12 = O(> 0) 2MAHR (1.27),
A S 3 BR800 77 7

rdz +ydy =0

MR M. (K3, RHWIE 2+ = O B LRSS HEEY
B2, Kb C>0REEEL.)

TERNERTHER, RITEEERGI— A YRR,

L6 3 RIBRE BRI

RS T I B — R B 20 B ARRERE, 1T BTN &
SPAER (—a,0) 1 (a,0), MIZETHE Eabi=th— A e, &ML
—ERUMOBREE, EITRHERIAR T T HER, LB Ak
DR —— R

BRAE R SRR B0 Y B0 7. SR TR AN MR (AL
WMETF K (—a,0) B (a,0) WFHADRIEN SR ©0EFE LA
B—r (z,y) PEMTGIREN BN H A Hy (LE 1-4),

F P B 2 o i s R T A

my; m; .
H = r—37',, = r—z’l‘io, 1= 1,2,

RKH i RN (—a,0) B (z,y) BB, 0 BRM (a, 0) F (z,y)
BIEE, = ||, T rio = ri/rs HTE 7 IR R R om R
HERTRIRERE. K t, B omi = +1 fl moy = —1. [, & (z,y)
R REN H = Hy + H,.
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n=VETar T, n=yE-o Ty
T+a Tr—a
cosa = ——, cos 3 = —
1 2
. . 1
sina = =, smﬂ:-‘/—.
1 T2
y
' LT TS ~
v ~
(X,y) Hl // //’__“\ AN
I AN \] /
H \\\\I//// ______ ~ :\\\///
H [ A
2 IS m—— - B
@ B //{ N a7
P > AR
(-a,0) O (a,0) * gy
\\\ _’//
A 1-4 B’ 1-5

GBS H W o WA y BT &

; _ T4a z—a
(z,y) = (z+a)?+y2P2  [(x—a)?+y23/?
y y
Viz,y) = [(z +a)? + 232 T @ —a)? + 2P

W RS RIS TR A

dy _V(x,y)
de — U(z,y)’ (1:28)
gyl
dy (((z — a)? +y**/% — [(z + a)* + ¥*?)y

dz ~ (z+a)[(z—a)? +y23/2 = (z — a)[(z + a)? + y?]3/>’

T EMLRHNE 1-5 PR (558 3). mILKHTLA B ER
FRAT IR (TRENRE I 2R) B AR



18 F—E  EAMR

[MHE 1 B 778 (127) BHF AN O, ERFAMLE (O
BUETE) Hobl. 535N, YRR (1.26) HEFREN O, NEE
HB S ZR R T BB M AR, TR AR (1.28) BB 5
KA (—a,0) F (a,0), BENTRBEAL IS HHLE) B0 8.

WX BB FRATES, BREGRAMSFERER R, HE
TR AR 21 h 23 R R B & (BB A BB NAE).

SJRE 1-2
LRI T A T RNL RS
r= 2y,

@) ¥ =(y—-1)7%
(3) ¥ =2+
2. MAKERGHRE TR TR f k.
(1) ¥ =14ay;
@) ¥ =2 -4
3. MIBHARWHEEW, AIEMS TR (1.28) HARY RERS ik
HIE .



ETE FRGE

BB R R ASR Y, BEELYSE R HARIK
AR R B TR T, EM BRI TR, hit
. AR, ABHTE (Jacob(X 44 James) Bernoulli, 1654—
1705 1 Johann( X 4% John) Bernoulli, 1667—1748) LA K BK#i
(Euler, 1707—1783) & £ UM X B L 5H TS, MR TAZR O
HZE. BARXIZE/R (Liouville, 1809—1882) 7 1841 FFIEHI T4 K%
B R A SRR, AXEFEESNAKRE
B XRE AT — SRR R R T TS
HIE T s

§2.1 tHEFIE
FRIIRER M —MHa TR
P(z,y)dz + Q(z,y)dy = 0. (2.1)

MR- IMEE O(z,y), HRENSBUT A

d®(z,y) = P(z,y)dz + Q(=, y)dy,

INENE IR Y
Z_f = P(xay)’ %% = Q(z,y), (22)

FR (2.1) HEUHE LW FE B, L4758 (21) Ae
FEE, RENE M HIER

AT
b(z,y) = C (2.3)



20 BIE WERME

METE (2.1) H—AERS.

HILE, BERTHC REE, AAMEEASRIE & (2.3)
APTHENRRER v = u(@)(F o = v(y) WEFE 2.1) l—4
. K2, By=u@)(F r=0y) BESIFE Q1) H—I 8,
ik =y

d@(z,y) = P(z,y)dz + Q(z,y)dy = 0,
Kty = @)@z =v(y). Aiy=u@)(@ 2 =) HLE (2.3),
HABNHE C BT v = ul@) (@ 2 = v(y)) BIME (20, 30),
IRED C = &(20,40).

[0 11 K@i 77
2zy3dr + 32%y2dy = 0.

MEXNHA TR, BRIBREWERBITFERY 6 =2%°
WEMS do. Wi, ERFBRIAUBEH d=2®) = 0, \TTEHE
Roarh

2y =C.

LR ARG R AR TR N — R . A
BT, BATBERIH TR
L AT — DA M TR E SRR Y R
2. HERW LTI, IR R 4 s i R R
3. HENEM LR, BEHTHRBEEHL Y5>
FRSRHY ¥ 24 77 F2 A 3R A v A 2

TR BN (R 1A 2 5 T SERERARE. BT 3, R
FFA R A — O, R, RAPEETE §2.2 ~ §2.4
R T RPPRIS B R A SERHE R AR, SRIBTE §2.5 A
— RN (HHFRTR) HRE.

T 2.1 QR Pz,y) M Q(x,y) TEX

R: a<z<fB, y<y<é
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LSk, HAESEN—MRIR & 5 52, MM HE (2.1) 244
“:‘l?ﬁ%é‘]?ﬁ%i%#jb‘ﬁ%‘ﬁ

( z,y )‘ (w,y) (2.4)
R MRS, TIEM (2.4) BB, HE (2.1) BERS Y
/ " Pz, y)de + / " Qo y)dy = C, (2.5)
Zo Yo

W%
/ P(z,y0)da + / Qa,y)dy = C (2.6)

Yo

HAt (z0,90) & R PEEBUEH— .

WA SEIEMEME. WOV (2.1) B8, NFERH 6(z,y),
e L ad '
a_x = P(xv y)’ '5:'7 = Q(r,y). (27)
WE, BOELEE—XFME XA, 450% y # 2 RIwFE,
IR EE

oP _ 8¢ 0Q _ '3

8y  Oydr’ Oz Ozdy’
i 22 a@ﬁ@@ @@m&m%mw 22 MLt Rk
7, })\ﬁﬁ ayam = azay ik, i (2.8) X\ (24) K.

FHEFEME. ] Pz, y) M Q(z,y) WRKMF (24), BATRME
AR P(z,y), B (2.7) WL HTHE (2.7) BB —WL, B
fITaTE

(2.8)

#o,0) = [ " Ple,y)de + (), (2.9)

HP R oy) FE, LMERR o(x,y) BE (27 WHEZK. AL,
B (2.9) 153

5= | Pents o) = [* EPe i+ )
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R (24) 931
% = | i+ 00 = Q) - Qans) + )

BT, BT (2.7) B REL, RES ¢' (1) = Q(z0,y),
7REN HEEL ,
Y(y) = / Q(z0,y)dy
Yo

BUET. XEE, BEREITHE 1) M E
#(o) = [ " Ple,y)ds + / "Qody.  (2.10)
o Yo

WREWE S(z,y) B, SHIEMH (2.7) WKW, WA
MR T, BEWE 2.7) M5B —EE

3o) = [ " Pz, yo)de + / “Q@ydy. @1
o Yo

B, JAVEEERS (2.5) 8 (2.6). FHEIEZ. O

ER, Oz,y) M d(z,y) WEWHSHER, FUENZERE
—AE¥. Bl #(20,10) = ¢(z0,%0) =0 TH &(z,y) = &(z,y).

[ 20 Ko 77 /2
(2zsiny + 32%y)dz + (2* + 22 cosy + y?)dy = 0. (2.12)
5]
oP oQ
8y 0z’
U (2.12) Zfa40. B, fTRAAARK (2.5) & (2.6) B
BORGERS (HRAT B ERYG, BOMIRAMEEETS
MR PR TSR EER S, SRE 8(z,y) W
0o

od
— =2zsiny + 32%y, — =2z°+z%cosy +y>.
y

Oz Oy

=2rcosy + 3z =
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Wt z RoarH—X, B/
& = 22siny + 23y + ¥(y).
FREARALEE =X, BB
z?cosy + 2% + ¢'(y) = 2% + 2% cosy + 37,

A @' (y) = v*, AR T o) = 39° AT EEER
SIEXAH, X BRIIAG B EFERHE). Brid

1
&(z,y) = 22siny + 2%y + 53/3 =C (2.13)

AR (2.12) 4ERY, HA C AEBHEL

[FHE 1] 3T FREE Y5, TTRLRAEREN S HESM
SR TTNCKR R BN, YT (2.12) BZesm, WA AR
B 7 ¥

(2zsiny + 3z%y)dz + (23 + 2% cosy + y?)dy
= (2zsinydz + 22 cosydy) + (3z2ydz + z>dy) + y2dy
= (sinydz? + z%dsiny) + (ydz? + z3dy) + y>dy
= d(z?siny) + d(z®y) + d (34°)
=d («?siny + 2%y + 30°),
M EEREHEM S (2.13).
[RE 21 RARE 24 7 BRI SCER R M A AR B 2 1o # T B 5K

é(z,y). XL ERFRHEAHNE. 1E BER X R L,
FAF (2.4) RIET M2

(z,y)

B(a,y) = / P(z,y)dz + Q(z,y)dy (2.14)
(z0,90)

SRANBEATE. FE, (214 RWET — BESK 66 y).

R, A (210) 5 (2.11) FRIREGE S A UUR ET S T
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FHEFFRIBRRD. AR KR RBERR, MLA—BTE &(z,y) 1
WRZEY. #lm, Mrrk
zdy — ydz
aE
BHRIERM (24) TEIRHEBNIFE Re: 0< 2 +3° <1 B
3. ARE

)

d (arctan 2) _ zdy —ydz
T .’13'2 + y2

e A NEEE

arctan% =C.
HR, {ESFH Ro b, #(z,y) =arctan ¥ B SENEH.

2R 2-1
HBT TR BRRT NN YT, I HIHE SRR R
(32> — 1)dz + (22 4+ 1)dy = 0.
(z 4+ 2y)dz + (2z — y)dy = 0.
. (az 4+ by)dz + (bz +cy)dy =0 (a,b Fl c KEED).
. (axz —by)dx + (bx — cy)dy =0 (b # 0).
. (#* + 1) cos udu + 2t sin udt = 0.
(ye® +2e" + y?)dz + (e® + 2zy)dy = 0.
. (% +z%)dz + (Inz — 2y)dy = 0.
. (az® + by?)dz + cxydy =0 (a,b M ¢ L.
23; Las 4 8 ;szdt =0.
10. zf(2® +y*)de +yf(z® +y*)dy = 0, H () RAELAHE.

©
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§2.2 LTEHENHIE
RS R
P(z,y)dz + Q(z,y)dy = 0 (2.15)
FHIEREL P(z,y) M1 Qz,y) BT BIFRRA « MRS v BEH
B, WIFF (2.15) HEEHBHPFE Hit, HES
Plz,y) = X(@)Y1(y), Qz,y) = X1(2)Y (y),
ARG EE TR UG M TR
X(z)Y1(y)dz + X1 (2)Y (y)dy = 0. (2.16)

EEE-MEHROER: P=X@) M1 Q=Y(). WS
2 (2.15) WA

X(z)dz + Y (y)dy = 0. (2.17)
XBRE—MELITR, MEASKREEH—MERS A
/X(z')dx + /Y(y)dy =C. (2.18)

—|IME, (2.16) RUEBESHE. HE, LISy
B (217 Rigz s, BRNEZES: WRUET Xi(o)Yi(y) F&
(2.16) KRB, FRGH]
X(z) Y@, _
X.(2) dz + Vi) dy =0. (2.19)
BARER 217) WERX Bz 5 y EMHSE), RibErERs
K

X(z) Yy . _
@ | ry=¢C (2.20)
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X EFEREN— NS ARBTR (219 RAERBES
2 (2.16) REATE? B RXB MR G FRF?

RHENH, 4 Xi(2)Y1(y) #0 8, XENHREMAEN. Bz
AL a (S D), X1(a) =03 Y1(b) = 0), MEH = = a (HK
¥y=>) BRWEEFTRE (2.16), AT 27 (2.16) k. HER
TR (2.19) B9fE. ik, H|ANTHFTRE (2.19) ZHER LR (2.16)
B, EEE LXEAREE KRR

B ERT®, ROBIUTER: TEABEHITRE (2.16) 1Y
BESH (2.20) Gl (EHTVLEHAERSER); 2B LT
AR (R ENIAE LR ER S 2 NiE):

z=a; (i=12,--7), it a; & X:(z) =0 BYIR;

M
y=0b; (j=1,2,---), K b; & Yi(y) = 0 WiR.

() 11 KA T7 72
(2 + 1(y* — 1)dz + zydy = 0, (2.21)

FAE H AR B £ g R
YBEF 2@y’ - 1) # 0B, HERFTRE (2.21) ®F%, HEE

freg e s

x

y —
dx+y2_1dy—0.

Bia £, B3
22 +Inz? +Infy’ - 1| =Cy,
FH SR A
2o |y — 1] = %,
TRER

y?=1+ Cex—z, (2.22)

Hep C = £ #£ 0. WS, BRI ERE 75T F 0T 03] R
T =0Ffy==+1 Hx, HEHE (2.22) FAFEH C TUIREHE,



§2.2 ZHENEHTE ' 27

TR y = £1 WATDAETE (2.22) 2. EILTE (2.21) B9ER
5

e‘m2

¥ =1+C F C HEEFE;

z2 "’
ER, R (221) MiE# =0
MG 7718 (2.21) ik, BN
dy _ @+ 1)@ -1)
dzx Ty
WA, FIFS—E §1.2 KRG L, S RERSFRERX (2.22),
- ATRAME AR th R IR B EDE (8] 2-1).

VI
N

B 21 B 2-2

(%) 21 SRR I7 72

3
v =5y’ (2.23)

FE AR 73 oy 2T T TR
Yy#0m, (223 B

dy 3

B ATARR S, AT TR
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Vi3=z+C (@+C>0).
A5 3 R4
y¥=(@+C)?® (z>-0) (2.24)

SNINEFRE y = 0(—o0 < < +00). BB RIS TR (2.23), R
SEFE AR AR i SRR TR (] 2-2).

WREE 2-1 FIFE 2-2, AR — LRSS T (z,y) b
LR EET—8 P, ERBHEENEHALNE LB HE. B
2-1 PRIFISMETE RF A A0,1) K B(0, -1); Wi 2-2 HHEgHs; -
BIERE « 1 (OFBD y = 0) AP S MarEmpsMERAE 5 H
fR, BEhs A B RAR (2.21) [CEMFENH T8 (FEX P &
TEEXRZW M), HMNEENS, £z M LME & (27,0)
FHAERFTE (2.23) WA R A (ERXEE LR ZLW T RZKTH).
AR, dF— (2*,0) BRERIRIEE WEE o5 245850 28
. FELE, F-AXEHBS AR R PR SEmRE: AER
SRE z HEENERE, HFEHAFUE = #Ep— X,
T JE A ) BB T AL 4R, R, KA.
AWES RS SRMYIN, TS SR (2,0), AR
RIEEHMIEM A (2,0)XE & > ).

B2, M2 (2.23) WRVERSF y(zo) = yo BIMF, K yo #0
AR RERME—; T yo = 0 PR RIMAME—R. RES XXM
SNE W EInPAE AR ? AV X —EETABHREERFT—
BAE—BERITS; T REARTIES FXBM Y = fy) WHE
TS T AR i — 1 ] 2.

[ 5] 31 YR tE = SRR SR B k<.

BNMBRERED m OEREESHTE, SKHEI5%kH
BMTHRIEL, HERECK k> 0. rEEHE W TR BUE
W iR 2(BEE 2-3), B iEdEREHMS TR
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miE = mg — ki?,

Rz ERERAR t R D v =2, MTEER

% =g— %19 (v > 0). (2.25)
XE—IEBEMSBEHFE. 4 ERXWERRAEN, RITE
dv
il
AT B FR 4 7T LA 3 A7
2at
u=,/T’§gzsz} t>0), (2.26)

Hot a = kg/m, Tl C HEBHE BTE (225 WEWSET
TAt, FEIAER v = /mg/k. RIAFER (2.25) HSREWER
(2.26), S 1EH XS HRRNETR, WHE 2-3.

v v

mg

B 2-3 B o

MRFIBYHERF v(0) = vo (AR RIVLE ), BATAT LAGHE
(2.26) PEERE I

-1
C=(’U0+“%)<’UQ— m—k;g- .
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& 2-3 0|, & 0< v < /mg/k, W v(t) < /mg/k , T A
Yt — oo BRATE v(t) — /mg/k;

v > /mg/lk, W v(t) > /mg/k , TE% t — oo AFFA]
Ho(t) - /mg/k. "

BUTE% R B . R Bk R AT BB R BN
HARERIBEE RECH ky (% ks > k). [BRIZMNFFEE B2 TR A0 B
6% T, Bk R A R 24 iR, ABEN, HE
FAJE A RIS R, TEHEEREE ST /mg/ke, o &y
B M5 i SR, DURIEE R4

v = f(t) HREECTHOEERY (LE 2-4), MBS E
 Ho, W Ho = [ f(2)dt, Fort Ty % sy Bt le). DRI, 76 My
BEH v = f(T). SEBCERELAEHEE Ho N, ERFTO
8] T, SRR T H B, T A R WEHEE v X
Be— A BB .

S 2-2
1. *ﬁ&‘FF’J%MJ\Zﬁ%, i X BT RIE Oxy VI AT N K
dy _z=°
dy z? .
@ 3% =i+

dy 2 . -
(3) a+y sinz = 0;

d
@) g =l+z+y’ +ay’;
(5) j—z = (cos z cos 2y)?;

©) oL = VT=o
; d{/ z—e "

@ dr ~ y+ey
2. RIETFIS 7 R VI ] 3

(1) sin2xdz +cos3ydy =0, y (E) = g;
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(2) zdz+ye "dy=0, y(0)=1;

dr
3 H=r r0)=2
dy  In|z| o

() VIT@ L =2’ y(0)=1
3. REEFRIBAITE, FEAE A R ey T

(1) ﬁ:cosm;
() P =y (a#0WiH);
3 L=1-y

dy

4. BB BHE A M Ozy FH EMFESME, 1 o BIEH R e

o B M5 (0,b) FRIGHREE A, Bl B (B3 MAGEHE I A IFS A RS
B b R B MGEhESEUL.

"5 WA IR

= 1), (2.27)

b f(y) 7E y = a BYREAREL (BUNER |y — o] < ¢ ) PRiksE, fiH
fly) =0, MEALY y = a. WEHES y = ¢ LRB—H, 7B (2.27)
WA O 1, 24 FL{L TR

ate
[ | am.
6. FF FESR (MARTR), Vi T H R th R R,
In |yl 0,
) d_=m; @) d_y={yniy| Yy #

dz dz 0, Wy =0.

§2.3 —MHréeMTiE
FATiTE —BretE T

% +p(z)y = (), (2.28)
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HAEH p(z) F q(z) EEXE I = (a,b) EHESE. 4 g(z) = 0 B,
FE (2.28) BN

dy _
9z +p(z)y =0. (2.29)

3 q(z) MESTER, FFHR (2.28) HIEFFR KA HE; WAy
2 (2.29)) & (FAR ) FFik K7
BATE LR FTIRER SR (2.29) BigEE. i, ¥ (2.29) %
B R xR R
dy + p(z)ydz = 0,
RE—MERSEHAE. 4y #£08, My BFEMAN, 53

% + p(z)dz = 0.

BB E, RIVBAFE (2.29) K9k
y = Ce~ /Pe)dz, (2.30)
AT LHEBEFRET v 20, TUXEMERER C £0. &
M, 2 C =0H# (2.30) MEFHRE (229 MIFEy =0. Bk, Y4
C RILEHE (B C =0) B, (2.30) RRFREMFRE (2.29)
P 168 .
RAEBRBAEFREETTRE (2.28). RATAHREBRE KM T

X RRIE A
dy + p(z)ydz = q(z)dz. (2.31)

—BWE, (2.31) FAEBEYFE. HUFET p) = of p@de g
(2.31) il (R p(z) #0), BEIFE

ef p(a;)da:dy + ef P(Z)da‘p(x)ydx = ef p(w)dEQ(-'L')dx,
EREEMTHER

d(e/ P2y = g / g(z)el P@)a g,

H AT EERS, 153
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ef P(@)dzy — /q(m)ef p@@)deqy 4 C.
R, BUOR T 7R (2.31) HYEM#
y = e~ J @)z (C + / q(x)ef”(m)d””dm) , (2.32)

He C B—MEREEE. LR pEWERSEFE XRENR
TMTHEF pe) Feda 7R (2.31) BENE, BRI —M2M
SRR, NTRB TR
RBLHEMT TR (2.28) BF R —IMEENE — BYETS
i, AT I 4. AT § 6.3 ME MR ERS RN ETE R4
M FX DT
[ 13 REER &
iy—+%y:a:3 (z #0).
FNMARTTUAAR (2.32) HEEkBER EYARSET
BHIEIZ N ARFEEEREE. EXERSETRE
u(z) =l ¥ =|z| (z#£0).
WIFHERAERM, HEH
%(:cy) =z (>0 r<0).
iR v R
y=éx4+g— (x>0 z <0),

Hep O HIERHE
KRN, 3B IER (2.32) FRARERE A LR
ERa, B

y=e Jeo p®) {C +/ q(s)ef;o PO gl (29 € I),
Zo
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1
X
yzcahﬂm“+/'«gfﬁwm“m. (2.33)

Zo

MAXMER, &582{E

d
= +p@)y =q(@), y@o) =10 (2.34)
b .
y=poe 0% [ gla)en Srr0tas, (235)

HA p(z) M q(z) FEX ) I L.

TEA AT A RUR LR T REATIF R R, TR 5 AL
METHEE RS . XIUMERBIER A, HITE A% T
. BAPREOOHER 1 MR 5 fF— R R E R .

PERT 1. FFREMTTE (2.29) WAREREESETE, SEER
HFTZE.

Gy = p(z) = 0 AFREM TR (2.29) (—7 . FHARA
LW 5 R AN, EMEMNES v = o(2) BEA#A.
B 1 ARSL.

MR 2. SETRNERERTER, BT (2.28) 5 (2.29)
W AE—MFERTE p(z) M q(z) B e X HEEMENX I LTFLE.

MR 3. FFRENTTR (2.29) KRR LA SR ER
s FFREMEITE (2.29) MBS EFREWTE (2.28) 1L
— R ARARFT IR TR (2.28) WM AEFFIRKRMTTR (2.28)
HAE R PR Z R IREHETTRE (2.29) B

MR 4. EFRAEFTE (2.28) WIE—RSMBFREMETT
T (2.29) HyIEM 2 FIM AESFIREMTT 12 (2.28) HYIEAR.

MR 5. AT REAIMENE (2.34) WA EME—.

HERR 5 RTFEvERR 2 BAReT, [H0F (2.35) AMBHET —1
. BTEIERT R E—. RIVIENE (3.34) BRME y =
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o1(x) Fl y = pa(x), MR 3 51y = v(2) £ 01 (2) — ¢a(2) B
FFREES T (2.29) W— M@, B—H, ¢ (z) M pa(z) R
B — VMBS, XS (o) = ¢1(z0) — 2(z0) = 0. TR
1E M (@) =0, Y ze T B, @i(z) = p2(2).

(6] 21 Bin Iz

% +ay = f(2), 236)

Hefra >0 %%, T flo) 2 2r HRAMIMESRL. R
2 (2.36) 1 27 FIHIRE.
A (2.35) R, AFEHTE (2.36) KERS

y(z) = Ce ™ + /m e~(®=9) f(5)ds. (2.37)
0
RIEEFEH R C, 1 y(x) iR 2r FHIREL, B
y(z +2m) = y(z) (2.38)

ASL. FAISEIIE, B (2.38) MPFH = ML, HERFTUHE
—FEW (Bl « = 0) ML, BERER
y(2m) = y(0). (2.39)
Hx b, BEX yl) 2 (2.36) K, ﬁ'ﬁﬂ flz +2m) = f(z),
Bl y(x + 27) 2 (2.36) B9 2 u(z) = y(a: + 2m) — y(z), N
y = u(z) BN TR BEH. MR (2.39) Wiz, W u(z) HEY
B4 w(0) = 0. FM, m¥EE 1AW u(z) = 0. AT (2.38) AL
MEAR (2.37) RN (2.39), B

1 0
- as
C = T o2 /_%e f(s)ds,

EEAE (2.37) K, WEBIFORE 2r IR y = y(2); BRA f(2)
i 2n EEAYE, BAAEER LN

y(z) = 1 /JBH7T e~ =79 f(s)ds. (2.40)

e2a7r -1
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(4131 RL EBERHRH. & 2-5 PR, B L, B R KHIE
HLIEFE B SRR WH SR BRI A 5 L Ry BRR B 0 = (t).
FLE, MAREFHERERER, RABRHI TR

ds

Ly +Ri=E. (2.41)

KRR, CRREER = /R TN KSR
HEMR Ce Tt Hh C AR EH. H, FHLASEFE
HIHEIR 4, AT (2.41) BB

. E — By

1= E +Ce™T%,
o L AT AR S W A 4 40) = 0 BN

F=%ﬂ—ﬁ_%}

EHEE WL 2-6.

1l

1

ty

h
AAAS

B 2-5 B 2-6

L RIS
(1) F+2y=ze

dy .
2 —_ .
(2) o + ytanz = sin(2zr);
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1
7'['7

d .
(3) a:a-% + 2y =sinz, y(r) =

dy 1
) dr 1-22
- BT RS A A S iy T R
W BT

de = 2y

dy _ _y .
(2) a - T +y2)

y=1+z,y(0)=1

(3) 3wy2% +y°+2* =0

dy
) dr ~ cosy

- By = ple) BRHAER
¥ +a(@)y<0 (z2>0).

+ z tany.

*ﬁ[{: @

o(z) < p(0)e™ 524 (2> 0).
. BB SR KRR (2.28), B fBIRTE (2.28) B
(2.30) B4, {EEFREE C “BH” X o M—AMEERK C@). B
R HIB RN (2.28), BERE C(z).

. BRI dy
Y 4 p@y = @), (242)
Ho p(z) F1 g(z) MR w > 0 NFEBIREEES. Kk
(1) # q(z) =0, M7 (2.42) BE—IERMEUU w HAEW, HBEME
RE p(z) HFHE
pe l/wp(:L')dmc:O.
w Jo

(2) # qlz) MEXNF, WHE (242) HME—H o AR, HENH
P # 0. K IR
. RESEEH f(z) EXE -0 <z < +oo FEHR. WEH: TR
y +y=f(z)
EXE —oc0 < r < +oo FPEFARE-ANERE HKREXITER
@], FHETESR: 4 f(r) B w N RBREET, XMERR
R w R AR
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7. ARE H® = {f(x)| £ RUA 2r HARIAESRY ). A H® T
Bog— MR, MTFEE f € HC, & XEm

Ifll = max |f(z)].

o<ze<L2r
HER] H® R—A 524192500 (B Banach 2[d]). FIF5 (2.40) sUATLAZE
2] H dE L=V o, B0 f B3y RiF: ¢ B—PW H 3|
H® v E 7, MHERERW; REEIE.
(1) XETEE Co M C, LIRARf f1,f- € H®, &11H

e(C1fi +C2fz) = Crp(f1) + Cap(fo);
(2) XM{E f € HY, RATH
e (AN < ENFIL
Hed k>0 BRE%.

§2.4 WMFETWE

ERTHEILSH, RIOIESNBT AL TR, BROBHHE
M—Ir 2 Rk gk, e, SEVNSERZ B, RITEY 7
TRBHROEE. EXl, EEEEL—VWIE 2 BT
X RE S T RRGER. THEE R 26T

[ 11 XFFm

% =flz+y)
WITTRE, ARG uw =z +y, Ho u HFHRER, Wy
2L RML % du
ER—NERSENTE, FAEREER.
(5] 2] X+ T #5772
dy  zy® +sinz
dz — 2y ’
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RS AR v = y?, MTRAEA
dv
dz

=2v +sinz,

BR—AN v — RS TR, ENRERE L.

FEARBILA R M T2, AT UELE Y §4)
s AL A B I RS I T R
§2.4.1 FRFIE
MRS TR
P(z,y)dz + Q(z,y)dy =0 (2.43)

Y ER P(r,y) B Qz,y) 2 = My BIFIK (Bl m %) FFK
g, B

P(tz,ty) =t"P(z,y), Qtz,ty) =1t"Q(z,y), (2.44)
TFR TR (2.43) h FRAE (EFX S LT E XHSFREN T &
Ri—E ).
XFFRF R (2.43), IR AR BT
y = ux, (2.45)

He o W KRB, o« YEHER. ER, AXRR Q245
A

{ P(z,y) = P(z,zu) = 2™ P(1,u), (2.46)

Q(z,y) = Q(z,zu) = 2" Q(1,u).
B, A (2.45) RATTRE (243), Bif8

™[P(1,u) + uQ(1,w)]dz + 2™ Q(1,u)du = 0, (2.47)
XR—NERS TR

[RHE 11 SRR (243) AFRFBG—HFMER, E
AT RME R I T 8 TE A
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(R 21 BHEL, «=0EF& (247) W— S, HE
RURFITRE (2.43) M. HIUXFEREEEET, Ak (2.45)
4o =0 B RRAHA.

(4] 31 REEREDY 2

dy z+y
dz z-y

B, XR—IFRIEE. HE, 4 y=uz, £8F)

du 1+u

T T Tow

JREp

B, 75
arctanu —In\/1+u2 =In|z| — InC

(EEHH C > 0). I\

lo|v/1 Fu? = Cenctany,
Plu=y/z E LK, ®g@RS

VT2 + g = Cepretan .
WK AL 2 = rcosd 5 y = rsing, WBFHEMYER

r=ce,
ERURR O HERNBAER (BEANE URESA\ZNE).
L4 41 it |

%_ ar +by+c
dz " \mz+ny+1
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W RRRR RS, X B a,b,c,m,n W1 LNFHEL

K. Y oMl ReRFE, T4 FEAERTR®:
(1) A=an—bm#0.
AT Bk g Qe e

aa+b8+c=0,
ma+nf+1=0.
RIER BE BN BN (T8) Bk
r=¢+a, y=n+pb,

WEH B € 50 TR

2(2)
d¢  “ \m&+nn)’

XERFRFE. F, RES u=rn/¢ NTEEARER?H
W7 . ~

(2) A=an—-bm=0.

WEHE m/a=n/b=\ Hit, FEHFEILH

dy _ ax +by +c
dz Maz +by)+1)

4 v =az +by NERRAEE, U HER, W ERR

LK
dv_ e (2
dz M +1)’

ER—MERSEETE.
§2.4.2 fBEFFIE
A

Wt (el = alxy” (248)



42 BE WEHRNE

HITEHRNESHITRE, Hbn BER, TH o £ 0 1 W
(1-n)y™" FFEML, BIE

(1 =)y~ 5 + (1= m)y'~"p(z) = (1 - m)g(a).

REE 2=y, BE
dz

= + (1 —n)p(x)z = (1 — n)gq(z),

RERXTRABE 2 —NEETR.
§2.4.3 BRFEHE
R —rgs i

Y = faw)
MAERER f(o,y) B—%T y B =K ETL, WHEEY
KHRE, ETERMFER.

Y p@)? +alely + (o), (2.49)

HARE p(e)q(z) M r(z) ZEXIE T _E#ESE, TH pz) FMERE.
TR (2.49) BH XWfEEFF (Riccati, 1676—1754) 7. X
A EREEGIELES R ER, —BAS, BEREHWSR
HEREE. ETRFNEEAERS, HEE RS ESRaHET.
2.2 WEMEFFENE (249) W— MRy = o1 (2), N
A AR AR T Y @ AR
WEBH X2 (2.49) fEE B y = u + @1 (2), B v BFHHE
HIEEL. RAFTRE (2.49), 53
du dy;
dz t 4z dz
BT v =oei(z) 2B (2.49) 698, M ERXWE BT, BF

=p(@)[u’® + 201 (2)u + 1 (@)] + ¢(@)[u + 1 ()] + r(2),
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& — p(@)er @) + a@l + plo)ed, e

SR AR Ft, MR (2.49) BT, B
H R L MR A
T 2.3 REFRHIE
dy

== +ay® = ba™, (2.50)
dz
Hfra#0,bm FREH NiRe#A0My#0 N
—4k —4k
m = 0, —2, m, 2]‘:—_—1‘ (k = 1,2, . ) (251)

e, R (2.50) Al E LR AR AR EA T .
i RER o = LENEHZERES 2 = az BIT). FHA
B (2.50) , RITEERITEZ
dy
dz
Yom=08, (252)B—PERSEHTE
dy

< =p—y2
dz y

% om = —2 8, fEREH 2 = oy, B 2 BFRMER. RRA
AT (2.52), 12|

+ 4% =bz™. (2.52)

dz _b+z—27
dz z
XtR— RS EHITE.
%= ik B, A

. b
= E£m+1 = —
T=EMHL Y m—i—lT2 ’

He & f 0 SRR ER HERARAEE, W (2.52) K

d77 2 _ b n

e
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Htn= 2% B
g: %7 n :t_ZtQa
Hef ¢ /2 R RFH EERARMEFL, W (2.53) B

(2.54)

Hofr 1= gl

TR (2.54) 5 (2.52) ERR E—H, REAM AT
Mm BRIl BB m 513k R EREE L, HEE LR
BHMSBER kR, MEEEFTE (2.52) b m =0 1iEE.

M m =32 B, M HE (2.50) BhE (2.53) A, [HHAT
VHEEA M TR (2.54) WIBER, AT LHLISE] m =0 g%
E. ZHEEIFRE. O

[FtE 31 LEAEHE 2.3 £H Johann Bernoulli 2 F Daniel
Bernoulli(1700—1784) 7E 1725 4E183f. X EEEY, T E
TR (2.50) REAVISB LK, K08 (2.51) BF4MY. ThR
., BR—EZFEZEX4EREE 1841 FEHTTHE T &4 (2.51) iF
e B, HXE IR T LS B SCmk [2]. X4 R A IX —
THE, WS TREMERE FEFEER . ERZH, AieE
BEBNBEMS TR @SR KL, WX /Reprs
RULH, BB LREENERENE Bl o = 22 +42), —
FAMARE A FER R, X E AN BRER R, . N
W LR — R RYE B R ST, REM 7 B
IS TR B R 8 M AR R (R, AR, R
HHEE)? ARG TS TR RS BRI ER?
BEOR MM TR ? S5 XEIRIE S, TR
A—NFHIR R, AHEERE W ET PEELS RS &
iR — .
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FiHE 41 BR# R LR REEEENA. fl,
B A TIEAN ERTROBARIFEL, ASEHRLAER
FREBE e 1 B3 53 3 BB I — SE [ B R

- 2-4
1. RIBTHIM TR
’ 2y —
(1) ¢ =5
, 2y—z+5
2) vy =———2z_2t4;
,_ x+2y+1
G v = ay—1

(4) y' = 2%y —zy.
2. FAEYHTHR, KB THITE:
(1) ¥ = cos(z —y);
(2) (Buv + v?)du + (v* + wv)dv = 0;
3) (@457 +3) %Y =202y~ ):
() (@ +y" +3) g, =200y — )
(4) dy _ 223 + 3zy® — Tz
dr  3z2y+2y% — 8y’
3. REE T IS -
r_ 91
(1) Yy = y2 4.T2,
(2) 2%y =2?y* +zy+ 1.
4. R M IR
y" +p(@)y +q(z)y=0
R — T BRFTE.
5. R—igk, BAIXHE LERENYREZENRNZAET 45°.
6. HEATHYROGEE (GestihmE) MEAAMIER, A OER N8
B AT R ?
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§2.5 MHHRFZE
e §21 FRIEEE, BEHE
P(z,y)dz + Q(z,y)dy =0 (2.55)
RAS%O7R (B 92 = 29), M ma s H
/x:: P(z,y)dz + /:Q(mo,y)dy =C.

TE§22~24 9, HALERT X (2.55) R L HEE, @
AT E AL S — A8 24 T R A SR AR 11 A
flin, %4 (2.55) BEEBSBHER

X(2)Y1(y)dz + X1 (2)Y (y)dy = 0
b, A w(z,9) = vy TABREMN, BER—E 478

X(z) Yy ,
%@ T vy =

24 (2.55) B— P —M &R, IR
dy + (p(z)y — q(z))dz =0
B, A u(z) = e/ 7@ Jo ERXFIM, MAGD MG Y FE
(ef P@dedy 4 yel @ depgydg) — g(z)el P@d2dy = 0,
AN 2RI MR — R W — R HR (2.55), Bk

FHATHETRY 1= pw(ey), EHAETRFE (2.55) )5,
PRt

1z, y)P(z,y)dz + p(z,y)Q(z,y)dy =0 (2.56)
A4 R, IRER
o(uP) _ 0(uQ) (2.57)

Oy or
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XEY, RE p = ple,y) MR (2.55) B— P RIEF.

R ST AN (2.55), EHNBRSETFRE —E/FE?
MEGEE, ERERG KRB

Har |, FRESETF u(z,y), BERBRES TR (2.57), K
Zifrsh, RKEE—M MBS E

) ) 8Q P
Pa—Z - QB—Z = (a—g - 6_y> i, (2.58)

Hb P Q HEMER, T p=pley) FHRAEE EHMN
Ko, BRI B RMa 52 (2.58) MAERFTER, H
SR RE, YEAESTXRAVRRG TR (2.55) Kt (RE+—
=), Jik, M (2.58) RIFAEFRFEER p = uz,y) BERR
(2.55) — T RNETEAY. AR, XTEEEERRER, MM (2.58) £F
R (2.55) WFRS B FHIZFITHY.

filtm, BRIEHE (2.55) AR5 e ERMBRLETF 1 = uw(=),
M By FEEAF (2.58) it

dp _ (0P 0Q
o= (5 -50)»

1 du(z) 1 oP(z,y) _ 9Q(z,y)
wz) dx _Q(:L‘,y)( Ay oz ) (2.59)

BT LEREMAS o FX, FUARFR. B, #o7E (2.55)
H—AREKBT « RS EFHLERMFR: KRB

1 OP(z,y) 0Q(z,y)
Q(z,y) < dy Oz ) (2.60)
HRHT =, 5 y ok
R, BEER (2.60) HKEHT 2, idh G(z). FEF (2.59)
=, ®I1% 1 dut@)
w(z) dz

BE

= G(z),
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=) x|
p(z) = el @z, (2.61)

RHBAECHR (2.55) W—MEASRET. BE, RIE L@
R RN T .

EHE 2.4 HAITE (2.55) H—REKET = WRSETFH
FEBHRMFR: RIARX (2.60) HIKMT 2, M5 y o3& MEEHESE
A (2.60) 8K G(z), ey (2.61) P BB p(z) BHR (2.55)
H— AR T

RfLidh, TTLAME H T TATHI45 R

EE 2.5 HAHE (255 A REKBT v WERIETFH
FRERMR: RER

1 (0Q@y) 9P@y))
wa>( 5z 2y )”H@)

BT y; T HILE R pu(y) = o/ FOW Borfg (2.55) fy—4
AT

LB 1] REgs 7772

(3z® + y)dz + (22%y — z)dy = 0. (2.62)

EROE o, o0
dy oz
FTUT# (262) ARG LR BAZEH, CHRARTESEY
HREMFRTE, UAR—NREFE. R, £LEBRHSR
A (260) R, #7532

1 (6P 8Q\ 2
Q (795 B ’6?) Tz
ERKBT o Fit, dEH 24 AEFSET
1

~-rz
p(z) =e f@'dm:-ﬁ-

= 2(1 - 21“:’/)1

)
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Rig, U () & (2.62) X, JEI—MauhE

ydzx — zdy
22

3zdz + 2ydy +

i A SRR @R

=0,

—m2+y2—g=C‘
2 z

R, BN LN RARSE TR E KRR 2 =0.

RERNA A —MRR — FERRGEF, KEELE
HIBIF. K (2.62) FZsm o AL

(3z3dz + 22%ydy) + (ydz — zdy) = 0.

HPE 4 ydr —ody BREBRSETF: 272, y72 Ml (22 +yH) 7L
IR E RS AWM TR, W p=2"? BEHALHL
KRAEF, AR E (2.62) WRSET. KT EXFSHRE
SETHTE—KL, BRIIFETREE HIEHABESEE).
E 2.6 # p=u(z,y) BHRE (2.55) BH—PFSETF, #
%
pP(z,y)dx + pQ(z,y)dy = dd(z,y),
M pe(z,)g(P(z,y)) W (2.55) W—PRSEF, K g() BiE—
AT (FEF) mEL.
PLUF R Rt 4 SR AR 4 B Tk i — AL i ik
BRI A2 (2.55) BT Aoy s P4, BP
(Prdz 4+ Q.dy) + (Podz + Q2dy) =0,
HPE—AME —HSHERSEF o M o, 5
p1(Prdz + Q1dy) =d Py, pe(Pedr + Qody) = dds.

e 2.6 AT, MHMERTHEE 91 A1 g2, B 119:(81) BH—
AR ETF, TR pogo(P) BE MM EF. E, R
REEMIEH 01 5 g2, 8 1191(P1) = p2g2(P2), W p = p1191(41)
BEH T (2.55) B — R E T



50 BE MERNE

[ 20 REEH5 T
(z®y — 2¢y°)dz + z*dy = 0.
e 7 R AE 0 o 4R
(z3ydz + z*dy) — 2y%dz = 0. (2.63)
H—HARDETF 27° MBERS 2y = C; F—AFHAETF y2

FLERRS ¢ = C. RITEIFHROTHEE g1 F1 g2, 1F

1 1
;91 (zy) = ?92 ().

X HER .
g1(zy) = W’ 92(z) = <

MTBEE S B B

“:

1
7
REUERTE (2.63), BEI2MI TR

1 2

o, AR B ER
2z°
20z +1°
Hep C HEEEEG SN =0, My =0, BENER LRAEH
B ET 1= s RS RHORR.
i, O, & P(z,y)dz + Q(z,y)dy = 0 BF KT,
) R %

y:

(z,9) = !

BV = 2P y) + 1Q(z,y)
B— PN RHEF WAFTIE 3). fEuFF, RINHAECEFRRR

§2.4 gy 3.

(2.64)
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[ 31 REGFTIRI =
(¢ +y)dz — (z — y)dy = 0.

B (2.64) T, XHBERTET

1 1
Tz(z+y) —ylz—y) 22 +y?
PERFE, BI—12MariE

rzdr +ydy xdy —ydzx
.’E2 + y2 2 + yZ

7

o b, /il
%ln(z2 + %) - arctan% =InC (C>0),
I ER
/_.’132 T y2 — Cea.rctan %’
ERRABTRIER A
r=Ce’.

FULTT I, 2R R — A AR UK R R Y SRR R IR
RAVED), BAETFHIEEY LRGENTAEBTT. M¥EE
AT PSSR SRR, R IR RBITHRIEFRNG.

i 2-5
1. RIBT IR R
(1) (3z%y + 2zy + y*)dz + (2% + y*)dy = 0;
(2) ydz + (2zy —e %¥)dy = 0;
2
(3) B3z + g)dw + (% + ?;—y)dy =0;
(4) ydz — (z® +y* + z)dy = 0;
(5) 2zyddx + (z%y® — 1)dy =0;
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(6) y(1+ zy)dr — zdy = 0;
(7) yidz + 2(z? — xy?)dy = 0;
(8) €dz + (e” cot y + 2y cosy)dy = 0.
2. WERAJTRE (2.55) HBM p = p(p(z,y)) MBS ETHRELER

oP _ 9Q

LTI
535 = fle(z,y)),
5= — P

HEHXMUEF. REMERN AR TREMEY, SBREES—
PR AR B F B9 T A
(1) p=plxty);
(2) p=pE®+y%);
(3) n= p(zy);
wu=m§;
(5) u=p(*y?).
3. WERAFFUHR P(z,9)ds + Q(z,y)dy = 0 HEAETF p= 5.
4. IEPIEHE 2.6 REMTER. EEHE 2.6 WEET, £ m EESHE
(2.55) MIB—MRSEF, W p BEER = pg(P) HEX, HE
R¥ g M & MEXSEEHE 2.6 FHMHEMA.
5. WEH P(z,y),Q(z,y), p1(x,y) M pa(z,y) FEEETME, u
pe R 7T (2.55) MRS EF, WA B AERNE. RIE
m@n) — ¢ B (2.55) M—EEL.

wa(zy)

§2.6 [IFH%A

FERIE LT, RATE L2 4L F 5 77 BRI 2B
T ATREEN I L0), EUHE—BRR Wi R —
TR LAY .

(6 11 KO A LR % AL
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BRTE (z,y) P L7

$(z,y,C) =0 (2.65)
BHi—MU C ASHHRE. RIMEERY 55—t &k
U(z,y,K)=0, (2.66)

KA K w28, HBE (2.606) FRIE—RHK Sk (2.65) FH&E
—RMEMIHER o (-5 <a < 5, DEEREITHAE). X
FERIBIETR (2.66) S EAIBHER (2.65) B9 FRMLIEK. 55, X
a =% B, FRHZIR (2.66) 29 (2.65) MY IEXX LK.

(2.65) R— 1B SR ZIR, W LSRN ENES—RIM&H
WREMM TR FAASANRKIUMRE, B S a0Rnmg
R TR RERETE, IBITREEAPLE (2.66).

BRii, B o¢ # 0, WA MBI TR

&(z,y,C) =0, &, (z,y,C)dz + &,(z,y,C)dy =0 (2.67)
B3k C, BRAE (2.65) g EWHS TR

dy

o ?,(z,y,C(z,y))

¥ (z,y,C(z,y))’
XE C=Cla,y) Bl z,y,0) =0 JEMEH (W §1.1).
MRRNHEITRE (2.68) TEA (2,y) WARBKIDH v}, Tl
EAIRR o AHREMEIDN ¢
MY oI e, F

H(z,y) =

! !

¥y -y

tana = y
1+y'y;

By
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;Y —tana
17 y'tana + 1’
HH vl = H(z,y), FFAE AL NS H BN

y —tana
A
P T— (,9),

IREp
dy  H(z,y) +tana

dz  1-H(z,y)tana’ (2.69)
MY a=10, BF
oL
y = yll’
IRBRFTSRIESCBL R 5 R
dy 1
i~ " HEw) (=70

ER, TR (2.68), (2.69) 5 (2.70) PRI H(z,y) BAFE.

R\ TR (2.69)(5K (2.70)), SEATLIGE] (2.65) KIFE A
AR (BIERHLHEK)(2.66).

WRIEER, EHRSTRE (268) i, RN (ERBLEEMN)
RT %M 8,(2,y,C) #0. Xk, H &(2,y,C) =0T LIRE y B 2
HEERI. & &,(z,y,C) =0T & (z,y,C) # 0, WAHRE = &
y WERE, WEHTROUMES. KL, RITRBRHITE (2.68),
(2.69) A1 (2.70) BZE A E S HIXI PR, BUA LXK 5 Lk w i
. BIHETR (2.67) WENTEERMHERX, ERHTX
% .

FAPLENERFASER BlN4 0<a<a B, Ef]
AUBCHEIRR), T EAEFREYE S 2 MET WA M, flme
ML B RS F AR R AR IE S B AR

ER—A 07, RENRROTER y = Ko® (K HBH0), X
R mER (LA 2-7). WKL

y=Kz?, dy=2Kzdx (2.71)
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FIHE K, BRI — MRS F B 2yde — zdy = 0. FHI,
5Z B MR TN vdz + 2ydy = 0, BHEFRS K

z? +2y2 =C?
(C >0 4250, XMBITRIEFLRLRER (FOHEEK).

y

B 2-7

[ 2] XEEA D SR BREE WM

A O BR— A RE RS ML 228, B
RFRE, BT HE—PER. RIEXEAF B
B, & N(t) BRFE-AEZTERT ¢ ADRE. it
i, N(t) R—IAEEHHHBELE. HR—TAMBRS2EA
B EBOARUN, BATRHE N () AR RS, RN A
WARNETTE. L r =t N) AAOHKE (AERSHETES
). BT At BHE PR THRKES L%, 2 AN HAOH

R, Bk .= 1 AN 1 dN

ASOAL-N N dt’
Bp

fig =rN. (2.72)
XMRAADSE N RN T E. BRI RRIE K
W k> 0. FRASKHEYENE
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dN

o = kN, Nito) = No (2.73)

oL
N = Ngek(t=to), (2.74)
TEXFIEI, A DR A K, TERD/RFENAO®RY
RIE. XS R SEBITRARA. A, ADMkR
TR\ R T RIS, TR, TTLAR B R AR it

r =a— bN, (2.75)
HAEMFER o M b FFERRE. —HETEZZXWUE « WAR

{64 0.029, T b WENRKETSEHNAE ST &4, EX—EE
T, & (2.72) BH

dN

o = (@a—bN)N. (2.76)
EXRE—ITERSBENTE. RIESREBYENH
%JtX =(a—bN)N, N(to) = No (2.77)
iEY )
N = — o) (2.78)

T a-— bNy + bNoea(t_tO) ’

ECEiER, BEEMEEY AXNARXTRGEA D8Rk, 55RE
A RFA SRR T RIBT R ERE S, TR R 24 Bt EG ) ek e 1 2R
HITEXERBR.

FFEINMARREEATRE, AFTIREFRNRE. B
& 1980 4£ 5 A 1 HAMMETFE, HEXMMXADSEHE 1979
R 97092 T, RSB A DS 1.45%, BT to =
1979, No = 9.7092 x 108,79 = 0.014 5, M@y (2.75) X 715

bNy = a — 1o = 0.029 — 0.0145 = 0.014 5. (2.79)
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R, FIRAR (2.78) FAMTRT AR 3 B Kkt K A9 A 11530
EHMEH. BRI REE RS T &:

£ (&) 1987 | 1988 | 1990 | 1995 | 2000 | 2020 [ 2050 | 2500

A0 ({Z) | 10.82 | 10.96 | 11.24 | 11.91 | 12.57 | 14.88 | 17.21 | 19.41

2 2-1 MEEA D BB

7E 20 42 80 FAR, MENAA TR AOET: 19874 7
AWEEES R N 10.72 12 (FE, 7FLFEPR 10.82 25 1987
EIRIAETE); 1988 FIRMGE TR 10.9614 {Z (1989 4E 2 A
19 HAAH). Xyl LihER — M EE 1 XMy,
2020 SRR EREA O BEKEIE 1512, MRABEEE 19.42 /7.
HE, R a=0.029, I (2.79) KBHH b H, RITN (2.78)
A A B E]

Jlim N(t) = % ~ 19.42(f2).

[ 31 HEESEH AW ES S

RIZFEF P, W1EE T EMEYAEESN, i E2
LABTE A &Y, MRITFRTE Ao EE Ry aE), 5EvH
o (AFRARE). PIMRIEMHER SEIMERR, SEETY
AR SR AR TURRXREGHE M. RER (1R T
WESEEZ ENEEER, BimEa A o0 F5, 2
HIEEL y(t) TR (LAMBE =(t) M y(t) HIERER, WFELER
2 PHTREMAEE. HER () >0, y(t) > 0). HTREHSME
YRR, FEEEGHERFSE, FUERZERENELT, &
BB R —DHE 1 > OMVIMEIRTE (2.73) PRty IRES), (EH
FMTELUBRR T EARER. BT MY, B KRy

URIEENK B LKSE AN L MR 1990 FEREARFHHE & A

A9 11.34 42, 2000 4N 12.66 12 (3& 2001 SEFHEMILIT 3 H 28 HH). X
5 RS YE (1990 ) FiiRp B F .
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B EHERE o(t) IEK. XFEREMEREY
= p — 6z, (2.80)
Ho p f 6 HIEREEL. BRASIHR T RIS di i E g R Ay
re = —A+ o0y, (2.81)

Hep A Moo HIEMFER KR (2.72) F19 N 2HFY 2(0)
5 y@t), FHH TR E r S5 (2.81) 1 (2.80) KRR, BE
BHE SR RN T EA

i‘zl = :E(—A + O'y),

” dt Y — y(p - 6. (2.82)

B HECY L, RIVBBEHEAFMS TR (2.82) BRAEE. HRE
HAmAmrR, RAENOERES ¢ Tk XH, RITTHUEX
AR RARBR T % dt, ATTREIRExR « 5y W7

dy  y(u—éx)
dz  z(-A+oy)’ (2:83)

XE—NERSBEN TR, BTl
A _(k
(—; +0> dy = (E - 6) dz,
G, BRI (2.82) BOEBS

(:vy) 6z +oy—puhnz—Alny =h, (2.84)

He b HEEFEL

B, TE (z,y) FmE L (2.84) WEE T UEEL: iﬁ_zﬁ
2516 (z,y,2) FHITE 2 = H(z,y) 5KFH 2 = h WEIRIE (z,v)
T LR .

BEEN:
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(1) % 2>0Ffy>08, BITA

A Hoy) = too, - lip, Hlzy) = oo
Uk
lim H(z,y) = +o0.

z24+y2—o00

H p 8H A

o wms TR =50 ZE-2s0
(3) B H(z,y) £z >0 5 y > 0 AWML (7,0), X
H
) o

IRBR (Z,9) RIEF—RWE—E Hy(2,y) = Hy(z,y) =0 MR,
MEHER H(z,y) EH -SRI R/MER.

Bk, FTLAMEH 2R (2.84) 7 H (v,y) LR—EEAH
ZHE ML I, ENEREFOR (2,9). GRFREIFTEA
(2.82), Pl HFHHE—THRE, B

dz A

rria (v-2).
HNATLUBRRGER: Hy>gh, o) Bt HERE Sy<y
B, z(t) &t BRERE. [FHE, f (2.82) WEZAHTETM: 4
e>T B, y(t) 2t BREEs Mo <z B, y() 2t R
XFE, BATATLAEE I ERIEEARE o(8) 5 y(t) B8 ¢ BALMEH
(L 2-8).

T (EARVFEEN) SEs—1 b E, BIX T4 ERWRMG
(2(0),y(0)) € I'n, HKIRE (x(t),y(t)) WE MM Dn BT HE
AL BEE R y(t) BER, HE o(¢) /F B B, B
i, B In LR A F—PRIGRE, BEE o ¢ 1
K, %I LW AB B, z(t) 5 y(t) MK, EHEREK,
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LSRRI RS, EI R LUE (I 2.8 o B &
B RATIRA 25, Fri u(t) FHAGM. MBI R AT
TEVSIEME o(t) M. BEE, 7 5O B, o) BAERK,
RRR LRIHERS. RTRENRARESHTHE o(t)
Wb, AR CD BIFRBIAME. % ot) MR R
BE (D ), 008 o) FFHEEF, WIS EEH 6 W
B M, EERA A RS T H L 6B R,
B, BAERHRR,  (2(0),0(0) 2R R 2%
I EHR{E, WTERREES 2(t) A1 u(t) SORRIBER B
ST R BT B AL B T4 3 52
H=z=% @ pl=y=>

?

ERTAME Iy Tk
FE L, W D BB Th, T 200 F1 4(t) TEAE Y
1 Th 1 Tr
6] = 7 / sOd A= / o
TR (2.82) e

d?m = (=A+ oy)dt, % = (p — dx)dt.
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BN 0B T, oy, HAVEE

m;g)h)) = =M+ oTily), 0L = ulh — 0T, 1a]

KI5, FIRESHERG:  =(Th) = =(0) M y(Tw) = y(0), BIfG LiE
B g A=

In y(Th) _

El=f=z @1 Bl=2=7

BAERAVE XX P Y R R B T B — A S IR R 4R AT R,
WiHRA (2.82) &K
dx

i z[-(A+¢) + oy, % = y[(p —€) — dz]. (2.86)

LR RARK (B p—c > 0) B, (2.86) 45 (2.82) HRHIRFRE
R BB, XF (2.86) HIUNEY o(t) 5 y(t) RITHIEE N

- A
soBTE g_Ate
1) o

M (2.87) RKAGEH, HEEINBERT AKX B e HX), #E
T E z B, MEREENTHE 7 LA H8iEHKR, DR
HFISMINIERAT A FRNBEEARR. REFEXIHER LS
BEH2EFEX. BRERIZENENMFEREY K F LA
AR, MREEHOBRRY, RERBEERRHUYTHE
W, TiE R THE EA. Wk ARRORAES B ENT
Zv. I, CRASEWIEIUE—FEERIEE.

T (2.82) WFEAERAE BB E. 20 i 20 AR, &
KA Y% D’ Ancona TERFFE B2 A EHI A AR M E
ik, NGt h AR, SRR ARBRERNAE (WEA
%) WRHKRIIS AR KT, MERERXIIAER, EHHEK
2K Volterra. JFEMA LR EAH TS AWENHERE: £—K
RSN, el ZREmE, IREISMIERT AR ¢ T

(2.87)
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FE WHERME

B, AR RE o) ® PR ET (0 (2.87) K). BERKY+
WRARHAEMT. BT, EEMEEEPRTE (2.82)

5 Volterra K #&.
SJRE 2-6
1. RTFFI& & KA IER L LRk
(1) 22 +y? =Cu;
(2) zy=C;
(3) ¥* =az®;

4.

(4) 22 +C%% =1.
RETHRMLHEAZR § AR LR

(D) z—-2y=0C;

2) zy=C;

(3) y=zlnax;

(4) y* = 4az.

- SRR o” — " = C(HP C BRERWE). WH—13I8 P&

FE (z,y) EB3, EHRLESHEHCHERNEMERR 1, X
WA Po(0,1) Mk, EoRiX3h Ay L.

B%: R7E Oxy VL, BRY PHAELEOBE, UEHa >0
r R IET RS R XAEREY Q LIHE b A (0,1) BB P.
B b > a, H Q By@shirEkmigm P iRk Q MEsHE, 581
P g4yusta].

PBEE: BIKHBRAEEN R = 6437 km, HiE FAIE SNEEE N
g =98 m/s’, NAEHN M ) XEGAERELUWE vo TH EFF. B
A=K AMEAMATERERAF] A1, RSk REEE, B ik
Fi—EARE IR B VIEEE vo.

WRELSH B A N, YRHRAT —FEIUR, BRARY o RER
AR D KER 5E8R ABRRER A SRR E . RiHE &g
WABRI R BT, FFLUERE LR AT iR e LB



=8 HFAEIHE—|EEE

RMEE ZZIWTIR T —Br e RN WFRE, BT L
KEFRA . HE, RIGWHE, MFSHHTE, AmEAL
REGEMERFTR ¢ = 2° +y°, FREELMFRERE. X0
FEATE: — M RERAMERMERBNM O T ERTER
FERARE? WEWR, — 0T EATENEEMREGT —
ERRIE? HAEMN, EMNBREEHE—R? 25N, XR—ME
EAMFE. ARERXHE, Wi BRE—2 R (itk
SEPERYIE R E BH) BUTCABGE. #TP (Cauchy, 1789—1857) 7E 19
T4 20 A — DRI B SL T i T AR R IR A B A T T
—fEEE (FK, B AEVERBER YT RE). 1E 1876 452 b
PE%% (Lipschitz, 1832—1903) J&55 T M EE B & 4. W 7E 1893 4F
B¢+ (Picard, 1856—1941) A ZVGEITIETER MRIEARAF T 3 2
T —FER. WSk, fRILEE (Peano, 1858—1932) 76 —ftHY
FAF TR T MR E (MR, FEER
NREFEENRILIEEE, HAERNEFNRORRFER
RS i

§3.1 MFHEEFHE—EEHE

D
TR AT, S, RATH A Bl BEE f(2,)
XS D AR

|f(z,y1) — f(z,y2)| < Llyr —y2),

HAHEHL > 0. MFREE f(z,y) X D W3y HEZE B
A (SRR ER &R

S5, EERE f(e,y) EOVIBRE D WXt y FESH W
(X TE AR VG 24 4F B LS 77 T2 0B R RS AR Y 2 A M — e e T



64 BT EEMNE—EEE

PR —A2%4F), 3t H D RERMAXE, N f(x,y) 76 D pyxt
y MEEREMN RZ, SRA—EEH. B, fly) =y G
y) WRZERRME, HY y=0EX y REMA.

BE, BATEIEH TRKFEH.

P 3.1 RHMEN S

B =@ v =
S f(o,0) R ER
R: |z—zo|<a, |y—yo/<bh

WEESE, THX y WREEREKME. N (E) X I = [zo—h, o+ 7]
FEHBRE—1, HPEH
h = min{a, %} , M> (;’I:I?‘)EcRU(w,y)l.

R 10 MIX AN EEE H, BEEXE I 524 FR o, b, M
HIAEM KA 2 M AT b(MUK o) 8/MEE,  “4B” WS
B EXHEE D, NI BZN (20, vo) FIZA T E I
V&, THETMHE R ARBELHR Bl h=a). RZ, % M
YT b (K a) KBS, UMM (2o, y0) 1A AT REMHY E AR
BEWS, BRIREFE R WEAREILETHAR B A < a). HAIFE §3.2
FRERRRLIF &R, EERHESXTHEMmMET.

I 3.1 B9EEA  CH T 2R H B, BATHNE 2L T
(—) VMEHE () MRS TR
Y=t + /ﬂ‘ f(z,y)dz. (3.1)

b, Ry=y zel) & () ¥k, NE
v'(@) = f(=y@@) (zel) (3.2)
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ﬂ N
y(zo) = Yo. (3.3)

f, RS (3.2) BUNIFRRMIEL S (3.3), 53]
y@=m+/3mmmm (e,

By =y(z) BRAHE (3.1) M.

Rz, By=y(@) (z€l) & (1) &%, WHESR EHEK
HEFBAHE y = y(z) 2 (B) 8.

R, Lz BeERS TIEMRS 7R (3.) EXE I E
HERE—E.

(=) PRI AL Heby e BB P 31
%Hm:m+/3m%mMrufn (3.4)

(TL =0,L2,-- ')7 HEP yo(.’I)) = Yo-
Yn =00, EEEF flr,p0@) B I LHESZRH, s
(3.4) 7T

ww=m+/3mmme0mn
t 1 FRESTHE, TLHLRSR

< Mz — zo]. (3.5)

/ﬂﬂm%umm

ly1(z) — yol <

Xk, EXME I L jyi(z) —yo| < Mh <b.
Ht, flz,ui(z) 78 T LREZEN. Frid (3.4) TR

wm:m+/3mmmmtmen

¥ I LRGESERITREY, TEMBEAER
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/ﬂﬂam@mm

ATTEATAE:  |y2(2) —yol < Mh<b (z €1).
msHE, FAEEAXEER: B (3.4) HHEWERF y =
yn(z) 7 I LRELER), W HWEAERX

lyn(z) —yo| < M|z — 29| (n=0,1,2,--).
(Z) BUE: BEFRFF y = yn(z) ZEXIE T LBl EIRH4S
2 (3.1) Wi
EE, T ya(x) BSHESEN TRE

ly2(z) — yo| < < Mz — 2ol

Y Wn+1() = ya(@)] (3.6)

B S, TEIEFIZREL (3.6) £ I ER—Bulesiiy. ik, AT
FIRARIEH AR SR
T — n+1
i) ~a(a)] < T =0T (.1
w1 LS (n=0,1,2,--).
Har b, M4 n=008H (3.5 B[H (3.7) BIL.
BRI n =k B (3.7) BIL. SEf (3.4) #EH

Iww@f—mﬂwﬂ=(/nﬂ%wﬂwﬁ;f@wﬂﬂmh
R A A A i, Rl 193]

~ﬁﬂmﬂw—m@mw

0

/z (le o :Dol)k_H dm'
0 (k+1)!

M Lz — zo|*+?
=TT kr2)

lyr42(z) — yry1 ()] <

<M
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HMWAR, % n=F+ 18 (3.7) Wik EHI, 3.7)F/ik
BAR, RS (3.7) BERE (3.6) 7EX A I ER2—BOls.
E, EREFEH y=yu(z) R—BORSA. TR R

p(z) = lim y,(z) (2 €1)

FEXE I ERESER. R, FA f(z,y) WEEEU R EFFF
yn(z) BI—FM B, RATE 34) F4 n — co B

o) =v0+ [ “ @)z (e,
Hi, y= () I ERBAFE (3.1) l—TH.

() B UE B ME— 4

BN TE 3.1 B MRAIN v = u(@) My =v(). £
J = [zo — d,zo + d] HENMIXEFEXE, H d HE—EH
(d < h). W (3.1) HeH

(@)~ a) = [ " ,u(@) - fzo@)dz (= € J).
BRAZEEREAE, BI85

lu(z) —v(e)| < L

/w |u(z) — v(z)|dz| . (3.8)
R, EXEJ L, ju(z) -v() BREEERY. HETRESN
—AER K. W (3.8) AL

|u(z) — v(z)| < LK |z — zo|.

wIE, EERAN (3.8) WhN, WD

(Llz = zol)?

ju(@) — (@) < K=

ke, AT HEMERE



68 PoE FENE—thEH

(Llz — zo])™
ol

RIE, & n— oo, WERMASRMWERBTE. B, RiTHLY
u(x) =v(z) (ze€lJd).

KR, BOHE (3.1) MR .
EH 3L MIEHBIRGR. O ‘

AT EFEE, TR

lu(z) —v(z)| < K (z € J).

RERANRL f(z,y) ERANARE D PELEHEX y HELEN
IR (SR EREM), RIBTHSERE D HEdE—&
FIHARE 1.

fltn, BREHE

Y _ 2 2
1z r+y

BARAMERIERE, HHEFEEASNETE (2.y) TH
Lt —m A HRE— MR

—RME, WREH f(z,y) BRI G PIELE, Mty AR
FREM, AW TR (3.9) E G WL E—EHE— MR (B
I HEF e, W §3.2), (HXMBAT AW, WATREAR M
—H EEFTIE ). WREW, FREMENRBAYE R —
DI FEWMD TR — R PR B REARR A W — R AY
—FRBERSE. FE, ESHEEX T IR &L,

TERNNE - RFEFE &G

WRH f(z,y) XL G L, THEHWEERSR

|f(@,91) — f(2,92)] < F(lys — w2)),

Het F(r) >0 R r >0 fEgERY, wHEESY
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1 _d?:‘— _
o F(r) B
(r1 > 0 B, WFF f(z,y) T G PIX y W2 Osgood K.

ERE, TEREAMR Osgood KAHEER, XREN F(r) =
W LIRER.

e, RAEESEH EEHER Osgood IEF I MR —1
mE—: AR T

T 3.2 & f(z,y) EXIK G AR y WRE Osgood A4, M
M HFR (3.9) 7E G W&t E— KR ZE—.

FE BIEAR. MTE G WATLARE— 8 (2o, %) HH/FTE
(3.9) BFME y = yi(z) M y = ya(z) FET (20,490), MEHED
TETE—ME 71 # 2o, B8 yi(z1) # pa(z1). AFHH 21 > zo, H
y1(z1) > y2(z1). 2

I = sup {-'171 y1($) = yQ('T)}’

z€[zo0,21]
MBRE ¢ <T<z, MH
r@) L yi(z) —9a(z) >0, F<z<m
fr(z)=0. Bk, BITH
r'(z) =yi(@) —ya(e) = f(z,51(2) — f(2,92(2))
< F(lyi(2) — y2(2)]) = F(r(z)),

IRE dr(z)
F(r(z)) —

Mz 3z B EX, /E

™ dr
<z -,

0 F(T_) -
Hir =r(z) > 0. HXRERMERE oo, M NR— AR
M. BHE, XE—FE, BiEHTE#E 32 O

<dz (Z<z<m).



70 F=F ke

BJe, RITEBIEH: MREEEREE, FL—ROREEE
UERR PSR, 5B TE Miiller B 4.

(6 10 BRIE RS

Eo): Yo Py, y0) =0,

dz
HAm$
0, Br=0, —00 <y < o0;
2z, “o0<z<l, —0<y<O;
F(xvy): 4y K 2
2x—?, BO0<z<1, 0<y <
—22z, Bo<zr<, 22 <y < .
BEBWIE, WY F(z,y) EHBXE
S: 0<z<1l, —0<y<o

WRIELLH), RIS y R E 2R &4
X ERWENE (Bo), ATH K+ FH

Ui (&) = ]O " F(o,ya@)de (yoa) = 0)

0<z<L;n=0,1,2,--). AKX SHEH
yn(z) = (-1)""'2® (0<z <)

(n=1,2,--). TR, PHERE (Eo) 8 5 R FF1R RS

Foh, AIUBAE y = 32° (0< 2 <1) & (Fo) B MHHE
MA Fe,y) XT y BIBHAERTTIEN (Fo) BIMEWE—1K (A
VIR 3). {52, (Bo) M RFFIME ML TSR ARRE T4
AL (o) 9. XBERUE, MWERE (Bo) RM, KEERE
PRIERTTH.
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SJRE 3-1

1. FIEA SRR YT T oIS TR EERM y(0) = 0 BIFEH
P — A [ A

® Loy, grsa>oy
07 > :01
@)?:{ S
z ylnlyl, =y#0.
2 RRVEAE
T=etyt+l, y(0)=0
BRI, i AURRR .
3. WAESKEN f(v,y) 7 y RAWE, WAHFIE (B) 24 (30 2 > ao)
RN . (AR, 20 (3 2 < o) MRRTIE—? fE%—1
R )

§3.2* {RIEEFHEEE

AV BEREA XM T ERM I EEN &G 5L, &
FREEFIREREE f(zy) 7 R ARESEHE, AR TREK
PR HEAYENE (B) WAREXE |z - 2ol < h LRFFE
# (BER—ERW—). XA BN AR AL EE.

Kk, TBELM LS TE

§3.2.1 BRI#Lk

FLE 18 4, BB AR B R LR (L5 —2
§1.2), #2437 M AR BT TR B RO I R ——
B BRI AT k. BB T DT A R 5
it

B IR ;

== f@y), (3.10)



72 P=F MM —EEE

R AT BT
B L=saw), o) =w.
Hol f(o,4) RACSETL KM
R: |e—zo|<a, |y—yo|<b

WATERES R SER M Y |f(z,y) £ R L —4 LR W
5T TTRR (3.10) 1€ R W& &R P IR I(P) WRIRAT -M M1 M
ZIE. HEEARHEES: &y = y(o) RYHERE (B) f9—18%, 0

ERHEREX
[y(z) — yo| < M|z — zo|.

Fik, X T RIEVHERE (B) RS v = y(z) 755578 R A,
BATH AR T A PR 1

Mlz —zo| <b, FE] |z — 20| < %

h = min (a, Ilj_f)’
TR |z —z0| < b L (B) WFRSHR Iy = y(2) (2EE R
W. FHLh, BEEERAN—ITAER
An: |y =gl < Mlz—zo| (|z — 20| < h)
ZH (RHE 3-1).

BE, EXE |z —zo| < h K 2n 4. NESHHKE N
hn = h/n, T 2n + 1 N4y &R

Ty =xo + kh, (k=0,%1,.--,£n).

Hik, HES

ER, z-n fl 2, HXE [0 — b, 7o + b] BTN A,

HIK, MWHER Po(xo,yo) HEZRHMAEIRLRINT.

ERTE Py IR E l(Po), ﬁ?ﬁﬁ% r=1on 3‘5:1:"5\ Py (zl,yl).
W R E L (B—* §1.2) AT
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y
+bf—-—
B} R 7
5 I B il
’ // thil
I
Yo—b|—- L
Lo ! oo
O X~ %x—h Xo x,thx,ta x
A 3-1

y1 = yo + f(zo,y0) (@1 — o).

REZLE [P, P ENIFRNE B, BHEEEEATLX An K;
AP HEREZR (D), FESER z = 22 HIXTH P (22,92)-
nE

y2 =y1 + f(z1,y1)(x2 — 71)-

BELE [P, R ERFENE B, SRNEEBEAERX An W;
ke, RAE P AHHENEL —&KITL

[PO,PI’PZ)”'7PR] CAfu

BT EKKN Po, Pr, P2, -+, Po. FIARIBITE, BN Po siiH
R VA AR H— 2 TR

[Popy -+, P_g, P_q, Po] C Ap.
RIE, B A WER—FELENITE
Ao =[Peny -+, Py oo+, Py, Po, Pry <o+, Py, o, Pal,
HAT 8 P WARSRA (zk, 4r),
Yk = Yk—1 + f(Tr—1,Y6-1) (Tk — T-1);
T P_y BIBERH (&, Y—k),

Y-k =Y—k+1 + f(x—k+1731—k+1)(37—k - x—k+1)
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SWALITE v MRBERY

y=e¢n(@) (lz—20| <h). (3.11)

Y xo <z <zo+h i, MEBEEK s, Fi5
T, < <Zgy1 (0<s<n-1).

E AR REHE R R T AR
s—1

on(@) =yo+ Y F(@r Ys) (@1 — k) + (@5, 45) (€ — 7). (3.12)
k=0

FIHE, 2 20—h<z<z b, A[HEH
—s+1
on(@) =yo+ Y F@ryr)@r1 — Tk) + f(Zs,y—s)(T — T_s).
=0 (3.13)
MERGHITE XTUEH, #ERBHATLE v = ¢a(2) 18
HYMENE (BE) —MECMRREEN. TATUEE: HEMK
n, AR EIL VR . AT LB EE BRI v = on(z)
FERXE |z — 20| < h LR (BELH—RKHFRFE), T
HUCKEIWIENS (B) /9#%. B2, BT ERRREEsm
EEA R TR TR, BT LA BRI RE AR P MU SU: 1o 7.
JE#, BT Ascoli 5|2, R FHE T MBI E LSRR T.

§3.2.2 Ascoli 5|3
WIEXIE I B4 —A m ¥

fl(m)a fQ(CU), ;fn(x)a T (314)
MEFERE K > 0, FEAR%ER
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fal@)l <K (z€l)

St—¥n=12--- #HBL, WHREEFH (3.14) Z£X[H I ER
—BHRH.
BT B ER &, FEER 6 =0(e), FHRE 21,22 €1
M |z1 —x2| <6, i =]
|fn(.’131) _fn(mil)l <eg (n: 17 2a )7
MR ERFY (3.14) XA I L RSFEESZH.
B, REFF
folx)=(=D)"+2z" (n=1,2,--) (3.15)

FEXE |z < § L%#ﬁ?ﬁﬂ*ﬂ%ﬁﬁ?ﬁ%; X |z <1 kR
—HA RERESEESEN,; MERN || <2 ERAR—HER
MR .
Ascoli 3|38 RE¥UFS (3.14) EAMAXIE I LR—H
FASESY, NWLEREH—HTFF
fnl (:L‘), fnz(x)> R fnk(x)7 T

HEEXE I _ER—El.
TERA W, [4] 3K (8]

§3.2.3 (RITEHFEEE

AL P AT 2

B3 3.1 BRPLFEF (3.11) X |z — zo| < h LELHE—4
— B ST F .

AFER 7€ §3.2.1 FRAICLE, AKRIFE v. HEFEE
HILIXI R A, JREP

lon(@) — ol <& (lz — 20| < h)



76 F=% FEAE—hem

(n=1,2,--). XBRY, KALFHI (3.11) B—3E FH.

HRK, ERFK v WETEREORERT -M A1 M >
6, Hh M |f(2,9)] £ R B—A LR B, B5EEHRS 7.
HAEMTHI KM RREWAF —M 1 M 26, JREp

lon(s) —en(® < Mls—t] (n=1,2,--),

Het s 1 t X [z — h, 20 + h] AT &, BTN, F5H
(3.11) b B H LY.
B, B Ascoli 5B E SR T 213 3.1 WiER. O

513 3.2 BRBITE y = on(z) X |z — 20| < h EFEEE
R

onl@) =0+ [ @ on(@)dz +6a(x),  (3.16)
KPR 6.(2) BT, B
lim 8,(2) =0 (7 — zo] < h). (3.17)
W R REEENARE. 20 <2 < 20+ b TR
B AT i
FF RS

(@i yi)(@ip1 —23) = / " f(xi, yi)dz,
B9
Tit1
f@i )@ —a) = [ 1 on@)dz + dal)

%m=/fﬁmmm—ﬂn%umm
=01, 5—1); AEEMT 2, <2 < 2.,,, Ti8
f@wdww»=/3@wmmm+@ux



§3.2* (RILBETTIEE (s

e .
a1 (z) = / [£ (e ys) — £(z, pn(@))]dz.

Hik, T (3.12) ERMTEA:

on@=v0+ [ (@, pn(@))dz + 6a(a),

KEP s—1
On(z) =) dn(i) + dy(2).
=0
B—HH, BERRITRI A, TARSR
o—od <2, lon(e) —ul < Mg — o] < 2

FER N z; <z <@g EROL. EHib, HERA f(z,y) BESEHE,
AT AT LA H I T 4532
AR o, FEIEEY N = N(e), 65

i) = F@on@)| < (@5 <z <7ira),

HE o> N.
.
@ < [ @m0~ f@pa@)ide

Fitl ¢ €
< /m‘ de— ﬁ’
HE o> N; A#E, BT 7 <z <z, BINF
. 2
|dy(z)] < =
HE n > N. filbHES
SE €
Ziic<
|0n(z)] < - + - < £,

H¥E > N, XEIEBT (3.17). 513 3.2 A\TTRIE. O



78 BT FHEAME—EEs

RTE, BT BRI 7 7.
EHE 3.3 WRH f(z,y) FEHBXE R AELE, WMERE

B L=faw, @)=

EXME |z - 20| < h EELSH 4y = y(z), XEHEF X R M
IERL h 9 E R 22 3.1
iEBA MRS 3.1, BATA LR BT L6 F 51 (3.11) fy—

MFF3
(Pm(x), Sonz(m)a Tt (pnk(x)7 T

EEEXE |z — 20| < h L3l NIRER RS
p(z) = lim ¢, (2)

FERE |z - 20| < h ERESN.
FA A 3.2, f1 (3.16) 740

e (2) = 0 + / 12, 0 (@))dz + Gy (2);

2k = 00, WH ¢n, (z) B—FUSUER (3.17), LK flz,y) BYE
220, RIS

o) =+ [ " feo@)de (e - zof < h).

RRIEHR T y = p(z) XM |z — 20| < h LR (E) H—1 2.

T 3.3 NTIBIE. O

CRRHE 10 B B R0 o 2 B E A °T 40, BB IR (E) #9BK
P FIRAEE — BT RSB T (B) MR B, mg
(B) BIMRME—R, TR EHIBKELF 5 —Fole S B R4 — gy
R Aoh, AT §3.1 61 1 (Miiller 2 %) BFI, X FHHERE (E)
MR RFIRARA KBTI LR, WX A8 X Bk, B
FFHRLF b B2 R P36 .
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[RHE 21 ML e AEM Y 2 &M B, REREH
f(z,y) RIESENE) TIRIE T WE RSB FEN, A RIEME—
. 1925 EHBEBFERNE CHRYEEB XS R AMET —
NESERE F(z,y), HEXT RS T2

dy

R ALEB—HELABFRAF R ME. ANFRIFHESR
WIS ATE CHERAL. MRMS FRIEXE G WE— s
RO —ERG, TR SRR ERTEE NS
RIEE RN RSN TFETTESR X—&SE/LALERES
g, MW EAEESEE §5.3.
[FHE 31 —MEiisR, WRAER f(z,y) WESEY, R4 LE

HIFIERE (E) FTRER TR, Fm, REE

1, Y 1<z +y| < oo

ffley)y=q (D", % Zg<|z+y[<s (n=1,2--)
0, L jz+y|=0.

T A 51D
() L=y, ¥0)=0
W (5kH) 8.
2 3-2

1. FIF Ascoli 5IHIEH: F—REUFFIZEARXE I LR -BHANE
M, WE I EEESF SRS FF5.
2. BREHINEA, X T BRI K E R LE SR

IS RERA T RSEIOR (1. EEAHS 17] 89 18023 BUAHT —4
R
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F=8 FafE—dem

3.

*4.

*5.

HAVRE: KFRFFIWER Ascoli FIBA%LF. WRAl. B8 K -RFFIRIE
BRI S A T SR B 7 R B

T SYHEFE () SHsnire
y(@) = yo + / " f(z,y(2))dz,

FEX 6] I = [zo,z0 +h] b (HHIEH h HEXFEH 3.3) HiEF
B yu(z) T EREEE n, 4 zr = zo + kdy, HF dn = h/n,
k=0717"'an- Dwﬁ'}éi

X0, X1, T2,y xn(: To +h)

XM I 53 n . BII [zo,z1] Bl [z1,22], BN [21, 2] T
[x2, 23], -, BJEM [Tn—2, Tn—1] Bl [Tn-1,To + h] FIBHEEE X THEHE
R 3

yn(z) = { v % z € [0, 11];
vo+ [ f(@yn(@))dz, % z € [z1,70 +h].
BAIFRFF
y1(z), y2(x), -+, yn(2), -~ (z €
2 Tonelli F31.
A Tonelli FF|F Ascoli 5|BERARIEIEAIEEHE (B EH 3.3).

AR . ,
a(m)=/ e /dr (0<z<1),
0]

HFHE a0) = 0. HELEXE
G: 0<z<1, —-w<y<oo

z, % 0<z<1, y> oz);
f*(x,y): xCOSg, £ 0<z<L1, y=0;
-z, % 0<z<1, y<—ofz).

RIE % B HE R
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®): E=f@y, =0

RIMERE 0 <z < 140 n $6, HHIAT §3.21 FRAETUS
Bl FHEH y = vi(x), 0 <2< 1). W% L <o <18, R4
Ttk

(1) % n BBHL W 43 (x) > alz);

(2) % n HEY, W ¢ (@) < —ala).

HILET I, XEKBLFS y = on(z) 24 n — oo RERAHSET (AT

(E") BRI ).

§3.3 FEAVEH
e LR R T R A ) E PR TR AE .
AR X HITE Y KB
B R ;
= = f(z.9), (318)

HAEE f(z,y) X G WESE. Fi, RATTLAE LR
WigEBEES: ST X G REM—& Po(zo, yo), AT (3.18)
ELE 1y = o(x) WRVHERHF

y(zo) = Yo, (3.19)

Ky = o(z) WFERFER |z — 20| < b, TNIEH h SHEM P
HIRRIK R A5k, B, AR ME LRI E AR
Y. B, RIMMETHeXMEREENKFEEE. EBENERAT
TRAHY SE 1 52 B

EIE 3.4 | P HXE G WIE—K, IR I R 7 (3.18)
%3t Py REVE—RBS A, MRS IOBERE G NIER
BB S FEAER, T EEAFRHARE G (P € G C G), 4
BHER I OHFEME] Gy Z51).
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B B iE (3.18) 5t P AR I AT RER:
r. y=o@) (zelJ),

Her J FR I RAEEXAE.

TR ME I 7€ P SAMMEMRER. & JT AT #E
Py SANMBRREFEERXE, Bl J* = JN[ze,00).

R Jt = [20,00), MARAME I £ G WEREHE TR
L, AWITEMEXE G ¢, w0, RAOTEAE T ERFE e

(1) J* ZHRAXE.

L JV = [zo, 1], HPER 1 > zo. BEE, HBzeJt B, B
SER M MFEERIE G W, 4y = o), W (21,1) €G.

AR G B—MIFE, FUREERER XS

Ry: |z — 21| < a1, |y—y|<by,
1% R C G. HEB XS R WRATTLUF A€ 3.3 #l, #5
FE (3.18) ZAF —NME
y=¢1(z) (z—z1] <)
WERBESRM o1(z1) =3, Hb b BEDMER. R)E, 4

e(z), Y xo<z<my;
y(z) = .
p1(z), Y oz <z<z+h.

Wy = y(z) RELEA M, THEEXE [z, 21 +h] LRSS
TRE (3.18). ik, BRMAME I XM [z, 2 + hi] LRFRE
K. HTERBOME I WERKANFERED Jt = (20, z1], B
PLJT BEE X [zo, 21 + ). XR—FE. HK, J+ R
REZA PR A X ]a].

(2) J* BAMREFFX . .

A Jt = [zo,z1), HPEE 1 > z0. FE, Bz eJ B, §
S M M{FEEXE, G W, B

(z,p(z)) €G, ze€J'.
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HATEE: X FEMARARE G1 C G, ATTREMH
(z,0(x)) € G, VzeJ (3.20)

A, B, G B G W—TARAXE, #18 (3.20) Bz, N
A @(To) = yo

¢'(z) = f(z,p(x), HzeJ (3.21)
EENT

w@%=m+/mﬂawﬂﬂr(msm<mﬁ (3.22)

EH f(r,y) & G1 LRESW, WMH G B—MARNHRE,
R |f(z, )| £ G1 EH LR K > 0. Fik, /& (3.20) f1 (3.21) 7
W, & JT L ¢ @) ALF K. NTEAEHH P EAHELS R
&R

lo(z1) — o(z2)| < K|zt — 22|, z1, 72 € JT.
BHEAMEER: %42 -z B, o) WRIREE. RE, £

y1 = lim o(z). (3.23)
T

2 EH
5(z) = { o(z), % 2o <z <z
Y1, Y =2z
BR, y=0¢(z) RELR. B (3.22) M1 (3.23) (N, y=¢(z) &
XE zo <z <z LWE
P =wo+ [ flo @)

BHE y = ¢(z) EXME [z0,2:] LRI T (3.18) —1#,
T H W RVMERG (3.19). XFEY, EEBRS L I A ]
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RIE] [zo,21] L. X5 I' MEKEFEEREN [z0,21) BFEH. H
W, SMMEMARARE, G, C G, 2R (3.20) RATAERSLAY.

B4 LEIHeTTR, BMAML I £ P S HNDR IEHF)
R G Wyt FRERNE, MR I' 75 Po SyZc (5 4
BIXE G WiLR. FHik, ©E34BiE O

M 3.1 fIEE 34 IR AR FHEE

Hie WEH f(z,y) ERE G FES, TiEX v ¥ E R
KM (B, MR G WIE— ¢, BE ¢ AR08 —4 48
BEE Q C G, F/7E Q W f(z,y) X y WEERLME EE, 4
MHZEREH L SEEXE Q FX), Mgs 7 (3.18) &1 G
WIE—R P TREEME—MIFRTIZ T, 3 H I £ G WEEMEIIR.

[ 1] B ERE S EHA SN R G RERARXSE,
W f(z,y) £ G LHERTBERZGSNTEE G Lk EBEAEZ
&4 HY G BFREE, G LMRARERAGUET ¢ &
HEBAZERAG. X FEERSE G, MR f(z,y) G Lty B
SER MR W F Xy R REWER M

(5] 1) RIiEfs R

dy

- = 7% + ¢ (3.24)

BN FEX R R H .

HxE, BT 2 +y? B (2,9) THEHLEESE, FAXy A
ELH R SEL FTAR A LR T A, XS RSN TE
fEfT— Po IFRSTBIER T RME—FFAERY, SRR E TRLE. H
BATEARREW, BAME I WRAEERMELRN. H¥, #
MEEHENFEERARERY. Ry = y(c) B FE (3.24)
W REPMERM y(x0) = yo BIFE. 2 T = [20, 6o) HEWHMEX
FTEXE, HA Bo > zo. Y o <OBf, J* BRER—AMKXN.
% Bo > 0 B, MBFFAER 21, #15 [z1,6) C JT. Hilk, LHEAYHE
y = y(z) EXE [z1,8) WKL (3.24), FREP
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y(@) =22 +9y*@x) (0<z <z <po)

F I3
y'(z) > 2] +y%(x) (21 <z < Bo),

5

y'(z)
m1+y2(x) 21 (371 S(E(ﬁo).

RIE, Nz Bl z RO WAREX, BB
y( ) y(z1)

— |arctan——+ — arctan
] I

$1>O

T
OS-’E—MS; (z1 <z < fo)-
1

HHE Bo B— N ARE, 7B Jt 2—HRXE.

FHAHE, ##y =y(z) WENBRRFEXE J- = (a0, 0]
R-ARXE. Hi, X#y=y@) WERFEXERERKHE
(a0, fo), E”——jﬁiéﬁmﬁ (zo, o) X

(4 2)  ZEFE AR Po(zo, yo), RIEVIE A
dy
dz
AT B P sitE R #E) BEXE 20 <z < oo L
FETE.

b, Hhd bEmaERTH, M FTrEEEE RS
Py SRR G, MIHNE (E) W HE—, HEme ¢
PUL L

HIK, BGEY, BER L'y =z RS HFRIT L E T
KFEREK (SNE—F §1.2), FERRWHRE L L IR, T
L THRIE $A)ER, BoMmAEE L L RAATRY,
£ L THRBEAEAN. WERE P AT LA LEH B 2o < yo),
WHRA (B) & (B17) & T 7ELEE,

(E): = (@-y)e, y(z0) =10



86 F=T MR

S: T <x<yy, —-00<y<o0

LR REfRETE, MRS I 7 L EFa B TR, BH I b
5 LR (LA 3-2).

e
v

/

t~

/
/4
/
\
\ \
AN
\

3-2

BRI Poe L Po 7 L T4 (B zo > yo), MIZE X,
G: g <x <00, —0<y<L<x

ERH () MEMEE, B (B) G I TEME G il
R BN, 1 LT, B4l r REELTe, FEEE
M EMEARTREAK TSR Ll Frame Ly, FHik, ©
AN E EERENE 20 <o < oco. O

TR, MR RKTAE X MR, AR
BEARRN KA LTS, FE, YRR LR R
ERFR, RENTE. ERFEHAET, THNEEMREERK
FRERK R T SE RN

EIE 3.5 WS HTE
() (3.25)

HA R f(z,y) TR XK
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S: a<z<fB, —-oco<y<oo
WEZE, mHWREARAEFER

|7 (z,y)| < A(2)ly| + B(z), (3.26)

H A(z) > 0f B(z) >0 EXE o <z < § LRESER. NS
T2 (3.25) MEB—MEREUKE o <z < 8 HHEKFEXE.

iEBA i 7R (3.25) W R AME AT

y(zo) = vo, (To,%) €S

B—MEN T y=y(z). Bif: T'HBRRKFEREN a<z<8.

FIEEM A MR RKFEXEA (20,5).

R SEHANBERFEEXEN [zo,6o), K B0 2—
HE (0 < Bo < ).

HAVE Bo PN AIEEL 71 F 2o, EFG

o<y <Po<x2<PB, x3—27 <T| —Xp.

F, ERRAXE (20, 22] LK% A(z) M B(z) RELEH FHY;
2 Ao M Bo SPAIRENIER LFF. BHA (3.26), #N1FE

|f(z,9)| < Aolyl+ Bo (2o <z <22, —00<y<o0). (3.27)

T B A B IE¥L
aL =2y — 21 < 1A

B9 y = y(z) 7 [20,80) LFTE, FFLURNE

y(r1) =y, (z1,41) €S.
B, LA (z1,5) AP OE—ER X

Ry: |z —z1| <ar, |y -yl <by,

HAE b RRSKRE. B8, R Z2FEX S WH—NHERMA
Xif. B (3.27) BHEL, REX

|f(z, )| < Ao(|ly1] + b1) + Bo, (z,y) € Ry (3.28)



88 B=F FEAE—keE

ML 4

b
My = Ao(Jy1| + b1) + Bo+1, hy = min (al, ﬁl)
1

FUL (21, 91) BOFHOPERETE K8
Ri:  |z—z1|<hy, |y—yi|l <bi.
M R C Ry. WAE Ry NWATLAN SR 3.4 #EH, A HE (3.25)

1 (z1,91) KM% T R EIGEME] RY R, H—J7H, M (3.28)
AT, % I 1E RY ML FETEATE XS

ly —y1| < Milz — x|, |z —2z1| <hy.

F, # I WA T EEERXE (20,21 +h). BT

1 b, 1
2 lim —L = -
w<p- Mo lm M, Ag’

BridA REEB GRS KB IERL by, BRATHA
hl =Qa1 =29 — 1.

MY, I'7ERXE 2 <z <z, EFEE. HE, K [z0,22) ™
WRTF I EMNRKFERE [zo,6) BR—FE, BEEAT
I' AR KFEXELER [0, 8)-

FFEFE I' (I EM B KFEREBER (a,z0) B, I'#
BRFERER (o,8). O

JfE 3-3
1. FIEEH 3.5 WFH: &R

%— =a(x)y+bz) (ze€l)

SRy = y(z) B (BK) BEREN I, XEREE o(z) f b(z)
LEXE I b Rdseay.
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4.

*5.

e TS T ARG FEAE X ]
dy_ 1

O &=y
(2) %‘Z— =yly— 1)

dy . )
(3 T =ysin(ay);

dy__ 2
4) dx_1+y'

. EERXHIERE M IR edz+ydy = 0, BRIE BH G = {(z,y): 22+

y? >0} WBAIH (22 +4° = 1) B—&FGHR, SERR G #MN
W EIFRAEEMT G R, X—ERTES LAY e AT
&? Mt
BHHE 3

d

* 2
B): L= -2w-3, o) = o

BB REEREN: o <z <b, HF (z0,y0) B FHE _ERE— .
N a=—oo Ml b =00 FELH IR

B
By =@y, vlmo) = o,

HA ¥ f(r,y) ALFHELABE yf(z,y) >0, Ky # 0. 1
MFEEH (zo,y0), % 20 < 0 F |yo| FHY/PET (B) BB EHET)

—o0 < x < oo.

§3.4" LERERRIERA
RITELFWELER, HT X 7R FREFEEXEMEL

flivt, (UM E A RANEH, BRAESTERERGH
JUfTHstE (L L3541 2). TEBJLA @ E A X FSPRE T —RY
JFE (EMEASEHLEST LA 1 Z29).



90 BEE O TFETIME—YE e

EHE 3.6 (R—HEEHE) WEH f(z,y) § Fz,y) METFHE
K3 G WL HWRAER

f(z,y) < F(z,y), (x,y) €G; (3.29)

NEEH y =) 5y= o) EXE a <z <b L53FRPIER
R dy
(E1): 1 f(x,y), y(xo) =wo

5 i
(Ea): dz =F(z,y), y(To) =1%o

ByfE, HA (z0,90) € G- MFENH

(3.30)

o(z) < &(z), Mo <z <b;
o(z) > &(x), Y a <z < xo.

i 7ERME o < o < b LSRR ¢(2) £ 8() - o(x), M
PERAMAERX (3.29) F

¥(2o) =0, ¢'(z0) = F(z0,y0) — f(20,%0) > 0.
Hi, 7 o >0, f#15
Y(r) >0, Y zo<z<m+o0. (3.31)
R (3.30) WE—RRRL, MELFEE—N 2.(> 20), 5
P(z1) =0. Be
B=min{z| ¥(z)=0, zo<z <b}
M (3.31), FATHEH

Y(B) =0,
Y() >0 (20 <z <B),
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#'(8) <0.
ERB—HE, BT ¢B) =0, WH v 6(8) = p(B). FrLAEF
F (3.29), &%
P'(8) = ¢ (B) — ' (B) = F(B,7) — f(B,7) > 0.
X—FEEET (3.30) WE— M.
REMES Xt O
[RHE 1 R 3.6 B LR SCR I BRY: A1/t A
KA MBE A B T ERE L. MZESNE, B L
235 DETER — &, ABEHE TR KA.
T 1 {8 7
dy _

(E): iz = f(z,y), y(zo) = yo,

HA R f(z,y) EATB X

R:  |x—zo|<a,ly—yo| <b
Li#ESE, FHA
b
M = max z,y)l, h=min|a,—].
max |f(z.y) nu( M)

WREXIE |z — 20| < h LHERB (E) ARMR y = Z(x) M
y =W(z), 8 (E) B v = y(z) HWHEEAREFX:
W(z) <y(z) < Z(x), (|z—=20| <h),

MFHFy =W(z) My = Z(z) SAAPHENE (B) ¢ RNEARK
B XN EXBEREY, BRBENR/MEFEE 1. TEANE
HEETRKEMBR/MENEELE, FAE - HEEEMIENE
TLERAES.

EIE 3.7 HHEER o <h HHBEXE |z—20 <o Lk, L&
YHEMEE (E) A B/MNMEM B K.



92 FoE  FENE-E e

i HRY () MR R AE RS

(E‘M)‘ ((il_z = f(xa y) + Em, y(zO) = Yo,

HA ey >0 (m=1,2,-2), 3H%4 m — oo B e, 21 FHEELET
0. IR, FEHE hum > 0 (hon — by % m — oo), EEIEN
B (En) ZEK I |2 — 0] < o LR y = om(a), EDEEC on(2) 16
N ]

(@) = yo + / [£(@, 9m(®)) + Em]da. (3.32)

BT hm — h(m — c0), FFATTHRZIER o < h, FEVHEE (E)
M (Em)(m=1,2,---) BBEHEXNE I: |z - 50| < 0 LFFLE.
FEEE .

M (3.32) B3R fhiit=

lom(T1) — om(z2)] <

[ otz + e
S (M+61)|1L'1 — Izl

($1,$2€I; m:1,2,-~-), Bfu @m(z)EI—t%#ﬁﬁﬁ'g%g '
HSE. FIA Ascoli SIEFH, om(z) EXIE I LB B F
3. XEAGY om(z) AHE T E—Filkdh. 4

MFE (3.32) KA (& m — oo) BRFR, BFTHEH y = &(x) B¥ME
[ (E) 7 T LE—4 .

FJE, HNDRER y = &(2) 2 (B) 7 I LMETRKMAE
ThuMg #ELL, By=y() R (B) BE—MHE NXHIHE RS
(E) M (Em) MAIS— LB EHET A

y(2) < em(z), M 20 <z <20 +0,
y(z) > om(z), H20—0 <z <0
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7ELARRFS m — oo, BURIRBHEL: y = &(z) RATTRAM
FACAT B/ M-

FEVHEIE (En) FEL —em AR 6m, FIFEFEFERXE 1 47
HI0E (B) AT RKBNGTTHR/ME

H THENE (B) 8RR (20, yo) IR, FTLL (B) B
AR (N MRV (D) R AT R K L Ak
() f@. a

[RHE 20 B RIT R e 2, RATTLHE (B) B3R
B/AMENRIREMEIXE G AR, Wih, BHRE: (E) HfF
RME—R, 4B ERB/MEN R E R .

EH 3.8 (B_EEHE) BEH f(z,y) 5 Fzy) METE
X3 G PELEH i 2

f(z,y) < F(z,y), (z,y)€G;

NEE y =) §y= &) BXHE a <z <b L3R EWEN
& dy

(Ey): P flz,y), y(xo) =%0
5]

B L =F@y), v =1

W [(x0,90) € G, 3 H y = o(z) & (E1) WATTE/MENAATR
K (BE: y= o(2) & (B) WHEITRKBMETR/NGE), NE
WTFHEXR:

o(r) < &(x), % 7o <z <Db;

p(x) > ¥(2), % a <z <200

JEB M EEASMNERE 3.6 MEH 3.7 #fEH. O
[ 1) e F 2

dy .
— —gin(x 3.33
dz S1 ( y) ( )



94 BEE FEMME—EE

Y8 P S e 3 i :

G0y =0RXMA BN EHR MHHEHE 3.1 MEH 35
M, XHELEM— SR v = y(o) HRWE N, FELFX
] —oo <z < oo LFFTE. BAE, WATTIRME y = y(z) X 2 — co(Fll
—o0) I E i [A].

ERE, Y2 8N —z 5y B —y B, HE (3.33) WERA
. U EWRS MAN S G v 51T ¢ SiER. ERAT
HETRES —ZREMER.

% y(0) = yo, HF yo > 0. ¥4 yo = 0 B, NIdARHIME—HT
My=y() REZTMHy=0. UT& yo > 0, N dfRaomE—p:a 41
y=y(x) >0 (0 <z < oo); HATEIEH

lim y(z) = 0. (3.34)

T—0C0

B, BEBRAMA Ny =y@) @20 5HEX Liy=2
HRT—R P(z,2), £ > 0. AR (3.33) FTAIBA ML I ALK
y'(z) <1, MEZK L MARET 1, FrUdSE e EEn. X4
x> B I YEE LT

RPN IERE m, HEHEREFX

2 < (2m - %)w. (3.35)

RIE, BRI
H: zy=(2m—%)ﬂ” (x>0, y>0).

Migg (3.35) AT LR H PE H W T . MARMNELE: Yz > 7
B, I' 7 H @ TH.

HX b, MR ERERRBSL, WEE D > 7, F8Y =1,
W5 HMET P A AT NHOETFEAGLEN. H
WA, 7 P J T 8K o'(z1) > H WKL K. BT P ATE
HZ LWTH, FFUNE H 7 P, SR
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1
K =-— (2m—§) xi% > -1,
y'(z1) = sin(z1y(z1)) = sin(2m — 277w = —1.
XE—AFE. BN, 4 z>z0 I BEEHBTH, IR

™

0 <y(z) < (Qm— %) s

HX AN E R EREN (3.34).
HK, BiE: I'5 L#LHER
A, B LR

Hy: zy=kr (z>0,y>0)
(k=1,2,--) RHFEH XK
Gy: (k—UV)r<zy<kr (z>0,y>0)

(k=1,2,---). M (3.33) A[ 0L, B I WHRE ¢'(z) HEAS

~1<y'(z) <0, % (z,y(z)) €Gam

(n=1,2,--).
WIE, WA Po(0,y0) HEMAE—ELEHIL 4 y = u(z)

(z > 0), HETHT A P HFENHK H, b, MEELRBEHR
B AR A

v { 1, 4 (z,u(z)) € Gan—1;

u'(z) =
0, Y (z,u(x)) € Gap.

R S — BRSPS R Iy = ()
(e > 0) —RAEHE A BT H (BILE 3-9).

ZEITE A A Pooe ) BE, oeye = k. BER=
AFAABEY S 2L Pay Pag1, Al Poyo, P n BHH. WH

{ 0<y'(z) <1, Y (z,y(z)) € Gan-1;



96 BT fAEAME e

B 3-3
(n+2)m (n+ D) nw
-’L'n+2 = *7 mn—!—l = b -'L'n = —
Yn42 Yn+1 Yn

ﬁﬁﬂ Yn+1 = Yn, Ynt2 > Yn. Eﬂt, &ﬂ]?&ﬂj

s ™
Intl —Tp = —, Ipi2 —Tppp < —.

Yn Yn
N
Tni2 — ITptl < Tptl — Tn.
A A
Ynt2 = Yn = Yn+2 — Yn+1 = Tn42 — Ty,
BT
Ynit2 — YUn _ Tn42 — Tn4l
Tn4+2 — Tn (xn+2 - -'L'n—i—l) + (x'n+1 - xn)
Tny2 —Tpy1 1

2(37n+2 - xn+1) - 5

SRR, HLRBL [Pa, Poso] BIBIR/NT L, Hieht n #5480 Fl,
IR PSR E—E L

1
L: y—y1=§(m-—m1),

ARAIE AKTE L BT . TR T 07 L 9 7. M
K Py RFE LW LT L T F, THY « AREL L, %



§3.4* WEBCEHLHNA 97

ML EFBENT I, U It Ly LT #HANT
RXELIER T I' #1 L f9AE3CHE.
[ 21 EwIE R

d
% =22+ (y+1)2% y(0)=0 (3.36)

BRRAER B B KLY [0,6), WIE: T <B <1

B bR, (3.36) MIRFETEHME—, T
PB4 & AR A R KR . TE R 104 i
1%, T4 A EERAR.

1) % I<B<L

gl < 1R, BIRE

+1)? <2+ @w+1)2<1+(y+1>2%

s, SRATRTARL A e 2, JERMEIER (3.36) RIS F M4
] AR IV

B): W17 w0)=0

ﬁ' d
(Es): % —1+(y+1)?2 y0)=0

WA e, WmEE I <B<1

2) BiE: B<1.
¥E (3.36) WIS MAR EI— K (§,m), HP 0 << 1, MANE
"] & dy
(Bs): =@+ 1%,y =n
R, ZSEEEHBWANEREEXEN 0 <z < C(E),
Hp C) =€+ 747 BT
ac 1 dyp_ . €+@n+1)?

€ U mrorae T e <
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HCWO) =1 HI, %0<¢<18, C@¢) <1 Bt (3.36) #
(B3) WA EEeE B < 1.
BIER X, 0 < 1- X < 1, MHI{E AT

B L= twr1, y0)=0

MBEAMPREREEREN 0 <z <C(N). itEEH, C1)=1

A 60
C(A
D <0,
A=1

FHY 0<1-A< 18 CO) > I 85, B (3.36) fl ()
M e[S 5> 2.

S)RE 3-4

1. RAMEEE (E), BRI R, FIER b 698 XFEEH 3.1. RiEE (B)
MER/NMEyY =W (z) BBy = Z(z) ZIHEHT (E) MHEALR, B
ER— (z1,41), HP

|1 — 20| <h, W(z1) <1 < Z(21),
W(E) £t |t —xo| < h EELH MR y = ulz) BR:  u(z1) = y1.
2. W 3.8
3. XA 2 MIERALE L AR S



FOE FF

— R, —M S FEHEE S MERFEER, HhT
RER A A TEMN TR, X PR T LR AR — i AL 3
&, BTEJUA L AR AR ME— R B BIR. F7E 1694 4E3 A
RERCMER, MEHELNE— MR 7S (Clairaut,1713—
1765) FBKHr XA ARAE T R 20881t B H T M p-HBIA KA B
k. hif&BIH (Lagrange, 1736—1813) X & A BB RIET
RERTFR, ST C- FRRR B 5 &= Rl
RIEMBLEX— TR AEENBSABETHELH—HER
A RORDE, RENFTROESHARNE, URSHREE
FRIEER.

§4.1 —MBERSHE
TERXTHE —BRER TR TE, AR —HEX7R

F (z,y, g—i) =0 (4.1)

R LAMERRRARE. X EABRA S X, RIEETEPRMBEH
W L EBERRN (z,y) BWBRE

§4.1.1 5%
WS HE (4.1) ] B 2CA i A 0 R 3
y = f(z,p), (4.2)

Heftp= 9 WEH f(op) W (2,p) RIS RE. W (42)
% o AT, BAIEE

p= i)+ Syl n)
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[fal:(x’p) - p]d.’l: + fg,)(map)dp = 0? (43)
RXE—PRTER « Ml p —B BB TR
WIRAEB SRR (4.3) @R p = u(z,C), RAMBI R

(4.2) HyEMR
y= f(:z:,u(x, C))7

ot C R—MEBHHG B4h, EHE (43) HHp = w(z), T
207 (4.2) FHIRH K

y = f(z,w(z)).

EREFAT, & 43) WEBESEMR « = v(p,C) KB

A, WHRE (4.2) FyEHET B
{ z =v(p,C),
y = f(v(p,C),p),
XH p MIE—1B R FE, WRERIE A3) FHER = 2(0p), N
HE (4.2) HHMNAFE
{w=z@»
y = f(z(p),p).

(51 1] KR E 512

y=am+f0) =30, 4.9

Hr f"(p) #0.
MR, HATEE

_ dp ., .dp
p—p+xdx+f(p) —

AREp ;
o+ (P =0.



§4.1 —F RS 101

Y -0 pf, RITE p=C. ik, BEEETHE (4.4) 1
B
y=Cz+ f(C), (4.5)
He ¢ B—MEEFES
L+ f'(p) =08, RIVBIITEST HE (4.4) — 5w

r=~f'(p), y=~f(pp+flp), (4.6)

Hep G1ESHL.
R, EH f"(p) #0, bl =z = — f'(p) FTRREH p = w(z).
RERALRK, 15 (4.6) TERMTER:

y = zw(z) + f(w(z)), (4.7)

EHMER ¢ = w). AR, £ o= OF8 47 B
IV
y = Coz + f(Co),

He Co = w(zo). XHIEHRFM (4.7) L HEHFER (4.5) FHY
Rz S 52 HMAYL B BF o'(x) = -1/f"(w(z)) #0, B
U w(z) AEWEE. HI, ¥ (4.7) RNEEHEMR (4.5) 1.

VERBIF, 2 f(p) = —5p° B, T HERHB Lk &
A 4-1.

(R 1 MRESHFEMH—EHE, 55 TS% 0k [22]
MEE—E. 5 Arnold X —LIEHX, BEIE AN —MBR)
RHITHR.

L4 2) KRS 72

z(y')? - 2yy' + 9z = 0. (4.8)

H—Briaor i (4.8) 83

9z zp oy
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(o] x
TN T
A 4-1 i 4-2
Rig, A ERS
o T

THA L =2 f1p? =9 mETENE (4.9) Wil p = O, )
BHAFHEp =3 fl p=-3.
B AR AR B R (4.8) HIEM
9 C,

TP
y=3z, y=-3z. (4.11)
EE, B (4.10) FEEER (4.11); ENOERLE 42, 7K
ERHMENTEXP B LS — R (R O RSN HA BB
R R 5 HAE Y.

§4.1.2 BH#E

B TEAN RS EAR, B

F(y,p) =0 ( =g—z>. (4.12)
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103

YEREETC y fl p ZEIMBRR, J7HE (4.12) £ (y,p) FHE LR

AT R &
y= g(t), p= h(t)

RHAF—%. B (413) A (4.12) H— BT

(4.13)

AT THEHITEHRE, % g(t),q'(t) M ht) WRSH ¢ BES
R, THB A(t) # 0. IRE LR ES FRISHER, BITF

_g(®)
—Mwﬁ

1
dz = -d
py

BHRARD, 5

_[9(®

FE, #oTRE (4.12) HER

z= / gh’((:))dt+C, y = g(t).
(51 31 R 7R
2
y? + (%) =1

B, TR (4.15) ASEEREA

d
y = cost, & —sint (—o0 <t < 00).

dz
B AT LA

1 1
de = Edy = ;i;{;dcost = —dt,

M ATEE
z=—-t+C.

K, $ TR (4.15) HYEMEHN

r=—-t+C, y=cost

(4.14)

(4.15)

(4.16)
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WREERSH ¢, HAVEEEMR
y = cos(C — z). (4.17)

XTI (4.15), R T SHEEK (4.16), T

dy
=+1, —==0.
y T dzx 0

By =1y = -1 RYSFR (415) WF SR o TIIE
(4.15) SET
&
R, y=0 FRMANE (4.15) Wk

B, BOPTR (415) 45E8 (417), BINEHIEM y = 1 A1
y= -1 WEH 0 EHFE MBS WRNETE, MRS
(v = +1) ZIIHXF.

BR, LEXFTRE (4.12) FANSERG-#EERTOTY
o 77 8 . (w @ ) _,
' To :
—BmE, —RAHas R
F(z,y,p) =0 (p= j—i) (4.18)
TE (z,y,p) ZEFRRHEE. BRENSHEEBIRN
z=f(u,v), y=g(wv), p=h(u,v),
XE u flo BEANSE. EY dy = pde, FrUARNTE
gudu + gi,dv = h(u,v)(f.du + f!dv),
BV R TR

M (u,v)du + N(u,v)dv =0, (4.19)
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He
{ M (u,v) = gl,(u,v) ~ h(u,v) fi(u,v),

N(u,v) = g,,(u,v) = h(u,v) f, (u,v).
IMRBATRERG—Br 2T E (4.19) BER

v=Q(u,C), (4.20)

WSS 7R (4.18) B
z=f(u,Q(,C)), y=g(u,Q,C)),
Heru Z2TR, T C B—MRIFEE HHh WRITE (4.19)
BRI (4.20) SMEH R v = S(u), T
z=f(u,Su), y=g(u,Su))
R TTRE (4.18) HIFFH#E.
(5] 41 FiSB0% KR 72

dy 2
E + Yy—x= 0. (4.21)

Su=zfMo=3L HHISEE, WATHFRE (4.21) 53]

dy 2
u, E—v, y=u-—0v".

HI RIOBE g

T dz du
pIN:
(v —1)du + 2vdv = 0.
BEHREERER

u=-2v—In(v-1>%2+C

M—58 v = 1. AR TR (4.21) B8R
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z=C~2v~In(v~1)?
y=C—2v—In(v—1)%2 -2

T —A~Fr

r=u, y=u-—1

(IRBl y = = ~1).
& 4-1

1. RfE FHIM TR
(1) 2y =p® + 4pz + 227 (p: j_g) :

(2) y =pzlnz + (zp)%
(3) 2zp =2tany + p®cos?y.

2. SRR TS IR
(1) 2¢°+5 (%) =4

(2) 22 -3 (%)2 =1;
® (2) +y-22=0
4) =° + G%)S = 4xg—’;.
§4.2 HHE

LT RINCELBINFEE - RAMS FEN RS
FERRA LM RS, BPEa500 2 TR A M0 & L.
[E X 4.1) B—iEs TR

F (a:,y, g—g) =0 (4.22)
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rI: y=p(x) (z€lJ).

mENE—H Q € I', £ Q AMEMASRATRE (4.22) H—1A
BT I e Q A5 I Y1, WK I BHEa TR (4.22) HEE.

B, y=3zMy=-3z(z#0) 2T HE 48 MW&HE
(LA 4-2)y =1y =1 RHIFE (4.15) BT, T (4.7)
RREDHRE (4.4) MErH LA 4-1).

THEEHEAN T HBAERNULERME

FIE 4.1 BEEK F(z,y,p) Xt (z,y,p) € G RESEW, T HXt
y i p EELEM WM F, M1 F). HEEH y = o(z) (z € J) B
FRE (4.22) —1ER, FHE

(z,0(x)¢'(x)) €G  (z € J),

N ZR y = o(z) TR—DKRZ A p-FIFI WEKLTHE

d
F(z,y.0) =0, Fy(wy,p)=0 (p=70).  (423)

(BEM (4.23) FiHZE p BEITR
A(z,y) =0, (4.24)

SO BR e BLAT PR B B A TR (4.22) B9 p- FIRUERSE. (UL, BT
HE (4.22) B HIE—2% p-FIGIHIER.)
B EH y = () RMHITRE (4.22) KRR, Bl E B R
B Lk p- AR (4.23) ®FE K. FEEHRHER =K.
BRARR. MFETE 20 € J, H15

Fgl)(l'anO,pO) ;é 07
HA yo = @(z0) Ml po = ¢'(w0). EE

F(zo0,y0,p0) =0 F1 (z0,%0,p0) €G.
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B, BATATLAR ARG R BCE B, 7R (4.22) 7€ (20,y0) MY
ITME—HBIE T 1
HAH R f(z,y) WiR: f(zo,90) = po. KHIEH T #5077 (4.22)
FrEWRE y(zo) = yo,y'(w0) = po HIMRLERMN TR (4.25) 1
.

FH—HH. HTEH f(z,y) 1E (20,y0) HHFEABMMP R ELE
By, TEX y BELEN R

Fy(2,y, f(z,y))

WY = 5 )

Brilen R REB AL, R (4.25) B EWMELEM y(zo) = w0
WA HME—R. TR, v= o) F ¢ = 2o BDHE—
WIMA R T (4.25) 2t (z0,y0) HHIHE—R. XHIEHT,
TE (zo,y0) MEBNEARTREFEMOSFT R (4.22) WHMMEZ LS
y = p(z) Y.

RNTERE y = o(z) BHBHBEIEHEE. Bk, LRR
EEHRBEANBERISL, s AT y = o(z) Wil B Lk p- B 58
23 B 4.1 DNTEE. a

BAWIE, WA HE (4.8) WA y = 3z My = -3¢ BEM
R p- H R

zp? —2yp+9z =0, 2zp-—2y = 0;
WA TR (4.15) MR vy = 1 M1y = —1 BEEMRH p- FIFI
pP’+y*—1=0, 2p=0;
FIHE, FERF TR (4.4) MM (4.7) WA p- HIHIR
zp+f(p) —y =0, z+ f'(p)=0.

REFER, B p-HRRXBFEHEE v = v(2) F—Z R
WA ROE: BERR WA TR
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g, W (4.21) B p- FHHIX K
pPP+y—-z=0, 2p=0;

HEpENBy=2 HE, y=c A ARMIFTE 4.21) B
X, oy

(%Y = (4.26)

8 p- FIHR K
-y’ =0, 2p=0;

HEp BB y=0 TEMSHE (4.26) WiE. HE, AHKLTT
2 (4.26) REMEN y = Cet®, AAFRIE y = 0 NEF#.

XN, €M 4.1 BRIEI RS FTE (4.22) WEHHE
FE48/NBIER p- FIFIR (4.23) 58 (4.24), (HEH p- HAIRE W
R y = o) MARETHNE XS RIEL BN ERE N
. TIFE/NEITEEARRY B T B L AT X MO E. T T A 8 BEAE
EEGTRR T X—FE.

THE 4.2 BEH Flz,y,p) ¥ (z,9,p) € G 2SR
By, RS TR (4.22) 8 p- FHIK

F(x,y,p) =0, Fy(z,y,p)=0 (4.27)

(4% pJ5) BEIMEE Y = ¥(a)(x € J) RBHFR (4.22) B
1 L A

Fy(z,¢(x),4' (2)) #0, Fpp(z,9%(z),¢'(z) #0 (4.28)
79,3
Xt oed WALt Wy =) BT (4.22) WE

VAN SIEREE 3 U T &M (4.20) M, X AR AR R
1B, SREXHb TR .
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(B 4.2 WIETA —EHEE, THE SRy
BRAWERE. Hit, RIMEERELARRE WM, 4
KB EESE. )

FEBENIZEFR A EE 4.2 — DA

R

[(y _ 1)3—5] e (4.30)

B/ p- AR N

(y—1)%p® —ye™ =0,,2p(y — 1)2 = 0.
HXpHBy=0 BHy=0RHI>FE (4.30) ¥ THEHE
Zft (4.28) 1 (4.29), BP:

F;(w,0,0) = -1, Fz',;,(x,0,0) =2, M FI',(:L',O, 0)=0.
B, mEE 42 78, y=0RMaHR (4.30) MEHH MHS
53K e E— ) T i

)8 4-2
- LFA p- FIRIEGR T RIS R AR
(l)yzw%-i-(:—i) ; )

_opdy (v,

2
® w-1" (L) -3
2. BPIBE, EEH 4.2 WARM (4.28) PR ERNRE TR
3. IR TEMEIF, RAEHE 4.2 H&MF (4.29) BAAHH:

1
y=2z+4+y — g(yl)s-
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4. VELERE E(y) W R &AM
E(0)=0, Ti%0<y<108 E(y)#£0.
Ny =0 2o ne

% =E(y)
B2 LAY 4 BB -
o By

sk [, KOUWRSESE 2-2 b I, HEREME—E
Ve AR 5 B g 2 g ) RS R R — [ R Y A ] 77 T |

§4.3 W

AR R B JLAAT 2 A 5 il SR B9 FL48 O RS R I A 3
RSB FIWERER, LRSI REGHHIITE
RESH C Wi RIE

K©): V(z,y,C) =0, (4.31)

HAEH V(z,y,C) X (2,y,0) € D RELEFHE. B, LS
C Hyih£ik:

)z?2+y> =C (C>0),

Dy—(z~C)?%=1 (—0<C<o0)
B LA RRR A UE AP O EEN — I TR EEXY =
1 S,

(B X 4.2) WAETH EF—RELAMAME I mREMT
fE—R g € T, MR (4.31) HEHA KL K(C*) @it ¢ X
FEZRS T MY, MH K(C*) 18 ¢ RIE—LBAART I
WIFRHIZE I 9l 2eik (4.31) —3X BE.

m, HZky = 1 2 EERRYRIEK 2) HELE MHENKE
y=Cz— ;C° HRLEH y =22 (B NE 4-1). ARGt RE
FR%, Bl LR ECEE 1) BEE .



112 FNE TR

CFRE 1 FAT7EX BN QAR BT T M58 5 — Mo Ui 22 i
GTRYE SRR, AREER f R P S — R AR S %A
b1, TS LAY S SO A AR R T (R T E 4 2).

EIE 4.3 HEHHTE

F (z,y, :—Z) -0, (4.32)
HERTH
U(z,y,C)=0. (4.33)

N (FRar) BERIR (4.33) HREN
r: y=p(z) (zel).

NELE y = o(z) B HRE (4.32) &%

B WEHBACENEN, RINMRBEIEN I 28587
2 (4.32) pyiE.

TE I EAER— & (2o,90), HH yo = o(z0). MAMLEHE X
R, BHERK (4.33) FHE—FMZE y = u(z,Co) T (z0,90) B Y
y = p(z) #Y], AP

¢(20) = u(Zo,Co), ¢'(x0) = uy(zo,Co).
KN y = u(z, Co) RS (4.32) B9—4MR, FTUU
F(xg, u(zo, Co), ul(zo,Co)) = 0. .
B, F(zo,9(z0),¢' (20)) = 0. BIF z0 € J RAEBAER, FrL
y=p(z) RS HE (4.32) % EE43iF7%. O

FE, BEMIE TR, AREERNE%. B, Hem
4.3 A5, RS T EMTRITEDR S MERS M.
COEE 44 W T RMAK 431) M—a% WEHEENT
iy C-FIBI=:

V(-’E,y, C) =0, Vé(z,y,C) = 0; (434)
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B (HE C, R EIR X RN
2(z,y) =0. (4.35)

VEE BTRRRE AT, RATATXAL I AHWOTHSE
r=f(C), y=g9(C) (Cel),

Hef C FisiR (4.31) WSH. B, RAHES
V(£(C),9(C),C) =0 (CeI). (4.36)

bt s R S T iy, RAMRE f£(C) M1 g(C) 3t C WRELET
(o GORE A

VIF(C)+ Vg (C)+VE=0 (Cel), (4.37)

He vy, vy M Ve RIZE (£(C),9(0), C) KERA.
BN THEEAEN Cel, 4

(f/(C)’g/(C)) = (0,0) 4 (‘/a:)Vg;, = (0,0) (4.38)
BSLE, W (4.37) #EH
Vé’(f(c)’g(c)’ C) =0; (4.39)

% (4.38) AALLET, WA
(f'(C),g'(C)) #(0,0) F (V,Vy) # (0,0).

XFEREY TR ¢(C) = ((C),9(C)) B¥IFE (£(C),9'(C)), KA
Fifiit o(C) REIHHE V(z,y,C) = 07 q(C) KEIYIITE (-V,, Vi)
WRIEBMLY. BT NMIMELE o(C) REHKN, FrE

FCVz+4g'(C)Vy =0,
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HES (4.37) WHEH (4.39) Bz, Hi, MF4EM C e I, (&
3 (4.36) 1 (4.39) FBT AL, XBIEA T RE I HE C-HHIR
(4.34).

FEH 4.4 NTTRIE. O

Rz, W C-HRIM &R0 RN REH 0L (BF
THEE 1). TRERSH T REN— TS 5&MA.

FIHE 4.5 BEEMAR (4.31) B C-AFIRK
V(z,5,C) =0, Vi(z,y,C)=0
BiE — ORI H R & Tk (4.31) ML
A z=9(C), y=9(C) (CeJ,
T HE# 2 B~
(©"(C),¥'(C)) #(0,0), (V. V) # (0,0), (4.40)

H Vi = Vi(e(C),¢(C),0) 5V = Vy(¢(C),%(C),C). M A &
HIZRHE (4.31) B—3 L%,
i A BAER— ¢(C) = (0(C),%(C)), WA

V(e(C),9(C),C) =0, Ve(p(C),%(C),C) =0. (4.41)

B2 (V. Vy) # (0,0), BrEAWT X472 (4.31) 7E ¢(C) SR AR 3K
EEPE —REETHMME I'o: y = h(z) [z = k)], BE
a(C) RIIFEN

Vi(0(C),%(0), i
B MiZk I'c 7E ¢(C) AUIRRY

7(C) = (-V,, Va).
M A 7 q(C) KEYIE &N
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v(C) = (¢'(C), ¢'(O)).
A—JIHE, H (441) BE A3 C RS EE
¢ (CWV; + ' (C)V, + V& =0,
FAA (4.41) BB R
¢ (C)VL+4'(C)V,] = 0.

UL T Ul R 7(C) 1 v(C) 7 q(C) &Ry, JRED %
(4.31) FHBEL I'c 72 ¢(C) R5 A Y. BhAGTR, #L o
5 A BRAREN. 58 LENERTH, A RMBK 431) w—%
B EES5iExR. O

04 13 R 2
(y —1)2 (j—’;) = gy (4.42)

:kay
BIG, BATAMERHMA TR (4.42) BiER

(z-C) —yly—-3)* =0, (4.43)
He C HEBHEH (00 < C < 00). BHMNE C-H2IR
(-C)?—yly-3>=0, —22-0C)=0 (4.44)

e PSR y =0 y = 3, ENS BN TERH
SRR

Aq: z=C, y=0 (—o00<C <)

Ag: z=C, y=3 (—o0o<C <o0).

A GEALE A W AR IEB A (4.40). B, A BF
HHERIR (4.43) B9—2@%, NTERMSHE (4.42) WM. T
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Ay R RAEBESRAE, FTLAERER B2 4.5 BT S 42 BENE
%. B N AR TR (4.42) RS EIZR, TR FTRER
iR BEM, mEE 43 RIVBA, A TR (443) BES. 4R,

AT AT AR R B R B RIEX — 5. R AUER, 78

(4.42) 1y REEBUME, T ELARG B 2%
z—C==%(y-3)y
5H% y=3MXTF (C,3) &, EAEIEHFRHHYL.
[ 21 RAgH o

X TR B A

(") -’y —1) =0,

BENT )P =y’ Hy =1. HHSFIKRE B3

1
y=2—7($—(71)3 B y=z—0C,

(4.45)

Hep O Ml Co HEBHE. ARD—BHETR C1 = o, /ETHE

(4.45) HyER
[v-3-0r|w-@-cn-o

B C- AR
{ (y-5@E-CP)y-z+C)=0,

(y-%@-CP)+5z-C)P@y—-z+C)=0.

A5
A: z=C, y=0 (~00<C < ).

(4.46)
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ZR, AR (4.46) FE-MMBEOELE. FHH, y =0 ZEFR.

ER, 1 (BUY) MR (446) hy =2 C 528 y = 0 41
TAMEY). i, R B L@ Rl ER, y=0
B (4.46) B9E4S, ITTARER R4 0 7 5 BT 2R,
T FE A TR L4502 B R T 53X AR _E i BRI

& 4-3

L AR T TR E R .
2. ER—WAHE, EEEHEY y=sinz.

§4.4" FHFNBEETE

RERNPRENTE §4.2 FRUAMEH 4.2, TRE LH M —
THEEHE.
B BNy = ¢(z) BMSHE (4.22) 98, FTURNE

F(z,9(2),¢'(2)) =0 (z€J). (4.47)
A—IH, H&MEF (4.29), HITE
Fo(z,9(x),¢' () =0 (z € J). (4.48)

BAEN T I HR (4.22) (R v = (o) +u, X v B R
HEE WEAE
H(z,u,q) =0 (q = %) ; (4.49)

Hr R
H(.’L‘,’U,, Q) = F(iL‘,?j)(I) +u, W(ﬂf) + q)

X (2, u, q) PERE— R I PR ESE T Y.
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FIF H BEX, %M (447) F1 (4.48) TAE RN
H(z,0,0) =0, H.(2,0,00=0 (z€.J). (4.50)

HSERE 4.2 BfE, F RMESTHE, W H R HiEs
e FAA LTS

H!(z,0,0) = H! (,0,0) = H'(2,0,0) =0 (z€J). (451)
T (4.28) H A
H.(2,0,0) #0, H!(2,0,0)#0 (z€J). (4.52)

B (4.49) & (4.52) WE—XMEEREEEEH, MMEESE
B zo € J, FETE (2,q) = (x0,0) B4R V, F1 V 8 IR B

u = ¢(z,q), (4.53)

2
H(z,¢(,q),q9) =0 ((z,9) €V), (4.54)

J9)3
é(z0,0) = 0. (4.55)

M (4.54) HITREFCRS, A (4.50), (4.51) 1 (4.52) ATA],
XMEE (2,00eV, H

¢ (2,0) = ¢(z,0) =0,

Pra(@,0) = ¢y (2,0) =0, (4.56)
Y _ H! (2,0,0)
$gq(,0) = — I;{:l(:c,0,0) #0

BEW ¢ 5 o MBS, Hg= 2 R §4.1.1 PRB—HR
KW F MMM, 7 (4.53) X « RIAH

_du , dq
q= zi; - ¢z(x,Q) +¢q(xaq) dﬂi’
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. d (z,9)
q  q—¢L(x,q)
= Gy B9
B (4.56) B9 —XTTH, X4 ¢ — 0B A(z,q) X 0:0 BlkER, F
FAM IR B: A (4.56) (955 T 18
. EET 1- ¢gq(37,q) _ 1
im0 = I = e F@0)
M (4.56) BE—RTH, %4 (2,0) € V B h(z) HEX, TiHLERE
B A(z) £ 0 BISELEREL H5H, R(zo) £ 0.

:= h(z).

A E R
sz, q) = h(z,q), Hq#0,
’ h(z), L qg=0.
N s(z,q) 7BV FEE (20,0) A — S PIELE. ZIEMS
F AT E [B] 2
dq
& = @) (4.57)
q(zo) = 0.

B Peano E3, WHIENETE o MEMEANXNE J C J BER
g =r(z). |ERA (4.53), NEEEEK

u=¢(z) = ¢z, r(x))
W
H(z,&(z),£ (z)) = F(z, ¢(z) + £(2), 4/ (2) + €' (2)) =0 (z € J).

BAIE, TEXE J HER y = (o) +£(2) R (1.22) AR B
IPRIEAEE#H y = v(o) 7 = = 20 HARY), HEE y= () F
M. T 20 € J WAEBHEME X 4.1 1858, y=1y(z) 2 (4.22)
i 2T %
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Lk, r=r(z) B (4.57) B, FFLA
r(xo) =0, 1'(20) = s(xo,0) = h(zg) # 0. (4.58)
FFI (4.56), (4.58) MIE S REOR LA HHE

&(z0) =0,
gl(mo) = 0,
" (x0) = ¢, (0, 0)(r' (x0))? # 0.

XEIER T (4.22) IR v = ¥(z) 5 y = ¢(2) +&(@) TE 20 K
MY, HFE ¢ = zo ML AMF.
EHE 42 IEAHTRINESE. O



SEE EMESHE

LR BB T RER B ET M RAER, Y
Be M8 — LMY, 4R S B8 BT 4 550 86 B T 1 P 1
TEE B, ERRBORBHS T RERF N — M. mERIEE
—A n BRI ITRRERE] n — 1 By, ARRE R AR 4 R A I
BRI T —2. R ERGET — LB 51 A 0 R
BTG, RRIETHIE— e I o3 R ) {1 e A A A i —
e, DRI EN SRAESE G M. T BN S s 7
BE—RERMRB L, RIEEET —EHFNE.

§5.1 JLANBIF

A—RBATRAV RS HER, XIEERRER
) WM IR, XENTATLAETRRY. B, %18 o By ek

SRR ; 4
y "y\ _
F(y’a:>5x_n) —07 (51)

% 2 ,J\Jﬁ?&?“ﬁ
( d%y _dz dzdy_ dz

@ T dz  dyde Cdy’
dy _d (dz) _ ade  (dx)
J dz3 ~ dz dy dy? dy) ’
ﬂ _— w (z % « o0 d./rz—-‘lz)
[ dzn “dy’ dynl )
WIE, BEMNRAFTE 5.1), REBE—1 n — 1 Brag 5
dz dr1z
Fl (y’z’@’“"dgﬂ‘*_l) _01

Bz BARAEH, Ty RATHE.
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Bln, oI
d?z
q© f(z) (5.2)
BB E R 4 o=,
&’z dv  dvdr _ dv

W@ T @ dedt de
BRAIR (5.2), #AEE PR

v = f(z),
ERETEASBEHHE. FHit, fRSREEMHR
—;—'u2 = F(z) - 5C1,
5
v? =2F(z) — Ch, (5.3)

He 0 B—MEBHE, T Fo) & f(@) W—TEEH EE,
M4 (5.3) MFEEH O ELhs LE—PH—Brestn i

gd—:tc ==+ ZF(.’E)—Cl,
ENEHETELSEY. Hit, XARHEEMHR
G(z,C1) =t+ Oy, (5.4)
Hr o BEMEEEEL M
dz
o0 = | Ny Ey o
B (5.4) HA R (5.2) BB BE BT S EER
r = U(t, 01,02). (55)

(BFESEhRsRgET, SRIFEE G Rl (5.4) Sk o & RERE 2] HE.
iin, % F(z) R—FA=RETX0, G RE—MHRE R
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HE, MRLELRAE, HATET2REER (6.5). WHRE
B « FMEE v ZHBRR, BLEZIAE (o,0) &
K, A4 (5.3) AMCLEE TRFER. FELE, MNTFEMH
SEHIHEE Cr, RERK (5.3) VM (v,v) LHFIE—&% BULK) &4
M B R Io,. MV (z,0) FoN BFE, IE4Fm LR
S5 A BB o AR E

B, % f(z) = -z B, FIH (5.3) BATEHE

U2 +.’E2 = —Cl,

XEHERHEE O WARAW. 4 C1 = -C?, WHA o, B—HF
LURR O A OHILL C > 0 BERmEE. Eit, #are

d2
Y z=0 (5.6)

—T.

AR\
& 2T

HIARIE N 5-1. R, MR (5.6) BT
a = od
A 5-1 A 5-2

4, ATLAPE L 4 R
VRATRESR/\FE §8.1 P LA EABR M —R e X.




124 FHE EHES TR

&%
. de
HIAHE I 5-2, PR S L T MREREXR
dzx
E =P
HHA, ERRENFENL LW . EE 51 h AN SEH RS
IRy, X FRAAMER A2 S B A T A i B, TiAHE 5-2 s
AHEZEMBAE IR, B, £ ERWMHEESES O Ha
FRRE BB LRSS, EXMETEEES TRGER (TR
4 f(z) AR = WERERHET, BEELFTRE (5.2) WHBERAS L
EARERIE T . RUTFRATN BRI I 7R (5.2) A48 ErJL
fal Ve B ¥

-z=0

u u=2F(x)
U=Chp————frp<————————of—————
u=C1__//___:; .___4:. _____
//iO : i i I X
L
| ! I ] I
| ! | I [
| ! I I I
| : I I [
by bbb
| b I |
| | : |
7
N2\ \w
I;
a L,
B 5-3

B, TEHBTHE (z,u) LAEHEE v =2F(z) WEE A; 1
K, MTPEBEZHERC, BEERE A EKFEu=C 2
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L ARER S AT(Ch), BI
2F(z) - Cy > 0;

RIS, WA (5.3) B v = £/2F(z) — C1 {£HBITHE (v,u) LHHE
B AY(Cy) BEBMTE (z,v) LHEE, BIEHENAZEIHSL
To, (FIREAR IE—2%). B 5-3 MBI#RR T X R R Bk

EE, R 5-3 5 AT(C) MM I'o, HFRAAX, B
hZ—R—HEAME A, 4 C INME Co i, MM AH M
2 o, MNAERIF IS So. FEEEEE G > Co N, &
BABER To, ZBALBITEN.

(6111 BEEARE: WA —KEN | Rt kaax, Bk
IR A P &, TETHBE—NREN m B/ R,
FLEE-EETE N E mES, XEFEARNSER: RIZR
ESMRZ M IR,

Su

8

/

mg

& 5-4
SERGELNEMRAN 2, T 2 = 0 W FRBEFEY
FLE. DR, BEERAEL P MHOTTRA 1 220 A b Sk F

5.t ¥ S pnisensmma ma e i,
Y B U I S 10 R E s,

de2”
S BBRE S R
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d?z .
m iF = —mgsinz,

2z, .
E+a sinx = 0, (5.7)
HpH¥ a= g/l >0.
HETR (G.) BT R (5.2) KA. Hik, WA L&

kM. HIETURAEEEG Tk Ll S AR (57), B

5 A

dz d’z 2 . dz 0

ETTS) +a smxat— =0,
YEMUEERS, 53

2
% (%) —a’cosz = —%C’l.

BIEXMHE SN M T ERS—K (FAmES—MEEEE) T
BERRAFRAERBYHEHEXRLETE). LXFAHE R

(31—: = ++v/2a%cosz — C. (5.8)

HILAETE, BRAERER

dzx
=t+ C,.
/:i: 2a2 cosxz — C, 2

B X BB T R ARG, BATEAAE TR AT RIS TR XE.

KT FEMOXAEAE, FATFA sine BRBREI, FRENLK
PR (B —YGEM): sine ~ o, ZREFREHETE (5.7) & 48
AL JE R

d2z

W + 3227 =0. (59)

X TR AL TR, FESRIENERRS

2
(%) +a’22=C% (C;>0).
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E, RATE

e, Jora,
BRI R RE, ATLLERER

2 arcsin (g—f) =t+Cs,
th B R AR

x = Asin(at + D), (5.10)
o A:%EO, D =aC,
ERAMERNE. iR (5.10) T, % A =0 BHRIEH ¥
MEILRE. =0 v= S0 = 0; % A >0 HEEHY A K
BRI o MBURAERTIEIRS. 8, BRI B Y
or 0, B EHRIE AN, AR IR S, TR
EREA R R, SRERRY, FEWSBA BIEN MRS
(0 < A < /6) RAT LM,

B2, AR (5.10) TR AEMRRE S IBAE A IR N U S TS
Pit, SB[ S0 > 0 < 0), T4 ¢ - 0o B & - oo(sk
—oo)] A AR AN SN LR, R, TR EIE R AR
R (5.7). FEEEIREVRRA, SRR T TR,
TREFHE 2% 1 |

z(ty) = zo, z'(to) = vo, (5.11)

HAHH 2o 1 vo 2B FR EIBLERIIRETA to BFRY A AL M
BE. RHREEMIRIEN A (0< A <), METER—HZ + Hiz3k
DN %2

2(t) = A, 2'(t) =0. (5.12)
RIGEFA (5.8), B

((li_f = +v2av/cosz — cos A.



128 BHE  &HEs R

BRI RNER R T =T(4), Mg
dz

A
0 \/ia\/cosx —cosA’

5

T = (5.13)

2f 24 /
\/cos Au —CcosA

HXNAKXTUA ﬁﬁ%ﬂ@ﬁﬂ%ﬁ%

Im T =S hm Tl =
XBEIEN SRR R T SIRIE A B3, IRB0 ¥R s o
HFEE. H—I7H, FIA (5.8) RAMEE L H4EE S HE 5-5.

& 5-5

HAHE 5-5 ATLUERER], i Rmbh A HIRIEH RS,
RN T(A); T [ fi I R BEHWHL. FEE, X
MERT o LA 2r HFEH. (0,0) B (7,0) SEHIEHTHA R
bR BTERREY, MMBIMMEREEEE, MEEREFRE
#.

[f]2] BEEZHIE

RE-HEENREAMAEHENAL, NEBEERE
Py Py Z A NBXME N ZEAER, TRa SR 13&1?
BHLHTER y = y(z).
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A 5-6

SR 56, WEA P M P 7L (2,y) TEN, «WRFAT
I, Ty BEER L 4y RREARBRFENES. ERE
B4 y = y(o) £ —/N& PQ, & P A Q BIEHATN (@,y())
Ml (z+ Az, y(z + Az)),PQ BIREN As, Hrt s mIRE PP #y
K. MM PQ FrZMENY

W =7v-As,
HrMAEENT (BEE 56 A LAWKE. £ PQ Ll
FHRESN W SNEERS Fi M By, BIASE P SH Q &
WEYLIE. 4 R M B 8ATSRAHN B = He) A
Hy = H(z+Aq), MEES RN A Vi = V(@) 71 Vs = V(a+Aa).
RIE, FATHRE, RIS

Hy—H =0, Va—Vi—-W =0.
BRI, H(z) = Ho HHEL, T
V(z+Az) - V(z) =v- As.
HAATEARX, BIEH
Viz+0-Az)-Az=~v-As (0<0<1).
A Azr =0, BF

ds.

Vi(z) = "L (5.14)
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= VITG@P
Fsk S 771, BR
V(z) = H(z)y'(z) = Ho - y'(3),
BATH (5.14) #EH
Hoy"(z) = yv/1+ (y'(2))%.
HUHR BB y = y(o) RN TR
y" = a1+ (y)?, (5.15)

Bt a=v/Ho B¥H.
Ao, BHER y = y(v) HRWREM

y(z1) =y1, yl(x2) =y (5.16)

EE, ZRARETHESRS (y(zo) = vo, ¥'(z0) = yo); BEMIEAL
ERE. FHit, RBBHX[MER v = y(o) ELFR DERE
(5.15)+(5.16) Hf%.

W (5.15) B2— P B BIG RS, WIHH . R
MEEHE RGN 4 2=y W (5.15) FA—MH

2 = a1+ 22,
T HESEENEN. KGR EHERE
z = sinha(z + Cy),

H ) B—MEBES. hbwHES, B3 (5.15) (@8

y= icosha(x-f—Cl) + Cs, (5.17)

Hi Oy BREZMMERH
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FFEAE (5.17) FHERMA (5.16), &1115F)

1
Ecosh a(zy + Cy) + Cy =y,
1
" cosha(zz + C1) + Oy = ys.

HULATME— B EAER W B O Al Co, TR (5.17) 45 BRI,
ER— IR E L

BRIFRNEE M. HERZLMIL. FAEE o K
TRAGKFS Ho, FFUTELHT o, REABZLWE C1 A
Cs.

RBEENKEN L, BREX

L>(z2—21)2 4 (y2 — 1) (5.18)
AALHMIIKBES AR, BNE
L = /“2 V1+ (y)2de = %/zlzy”(m)dm
= %[sinh a(zs + C1) — sinha(zy + C1)]

_ 2 o M®2 = 71)
a

a(z1 + x2) + 2C

h
cos 2

B, B (5.17) 1B
Yo —y1 = %[cosh a(z2 + C1) — cosha(z: + C1)]

= %smh alws — 21) sinh a(z1 + o3) + 26,

2 2 ’

F A
VIE—(ys -y )2 = %sinh “(@2_ ). (5.19)

ER, B (5.18) WTAI (5.19) WAMR— I IEMER Ko, BAEH
Ky =x—xz; >0, Ko > K. Hlt, H (5.19) B3
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Ko _ . K,
—é—a_smh( 5 a),

L TR P (R R R (IRBIORBZR y = Bpe A1y = sinh 1o
A ), ToE P P — 3 78 S IE 2K a.

(] 3] Z{f[a)E:

HFRGEKFHM B3 2R ABEMMMEZ — AT HHEE
W, BAEABEHMRAE (BUD) #92m. BRM S T 8kd
PRER (z,y,2) WIRA O, TIHIER E AR N

r(t) = (z(1), (1), 2(1)),
W E #y5z 3l B A BE 7 5 A
#(t) = (2(),9(0), 2(1),  #(8) = (£(1), §(1), ().
AR FAFHERA BRI BN ms F me. TIHUBRATER ST
me#(t) = me(E(t), §(), £(¢))-
A4, BAPBR SRR, MRZRHEKRT IR

msme T(t)

fit)=- FOR O
Hh G ZRARSIER, T |r(t) 23 r(t) BEKRE, Bf
Ir()] = Vz2(t) + y2(t) + 22(t).
A RASEE _EdEs, RIGIREZEIMI TR
mef(t) = £(t),

IRER
( B Gmsz
(V2 +y2? + 22)3’
Gmsy

(5.20)

j=-
) (\/m2+y2+z2)3’
5 Gmgz

T (VR
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BRI HEKBA TR, HPRNEEN 2 = o),y = y(t)
Mz=2(). T8, X216 i rRa.

H AT H AR A, SERAES) (2(t), y(1), 2() FETE
HIRIER S

{ z(to) = xo, y(to) =yo, z(to) = 20,

. . , (5.21)
&(to) = wo, (to) =wo, 2(to) = wo.

B, AT et BRAG 32 ShI1ET, # A 1B BRI (5.20)+(5.21).
i (5.20) ATLABE
IREP 4
9 —vi =0
B IS 3] — B KRS

2 —ys = Cy, (5.22)
He O RIEZBFER. K0, FLIRE B4 KR

©5 — 28 = Cy, (5.23)
Zil

yi — zy = Cs, (5.24)

XH Co fl C3 HREZEWE, UTiR C:>0.
i (5.22),(5.23) Fi (5.24) H#h
Crz+ Coy + C32 = 0.
XUER T i BRIZ B P AT — T b SEW, NS
e EE. Eih, BOIAGRMBRWGPE AT TE 2 =0
Lo XEE—3E, HFE (5.20) BEEH—A 4 R

{ E+ pz(y/22 +y2)"2 =0,
j+py(Var+y?)7? =0,

(5.25)
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HAHE p=Gm,. HETTH

(&8 + gij) + p(zd + yi) (Va2 +y2) 7> =0,

Nl

d oy o odf 1\
&+ -2y (—————,—x2+y2> =0.
B AR B — A E RS

2# = 04.

2, 2 _
z“+y \/m
FFIM AR £ = rcosb,y = rsind, N (5.26) AL

dr\? do\? 2u
(&) +(F) -F=o

B KBRS (5.24) ZERL

2d0 _
dat

RIE, W (5.27) F1 (5.28) W40
dr _ 7’ 2 Cs n 2
() = (&) -(2-8)
BRI EE Cy WBHE

2
7
C4+(03) > 0.

H, ®ATH

dr _ e\ (G p)
L N

A (5.28) HEH

dr r? A% c; p\’
W=t C4+(03> _(T_C_g)’

(5.27)

(5.28)
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RER

5 2
K C3 n
*W‘**(@) -(3-&)
i, RIEH]
Cs H

r C.
arccos —————=>2—— =4 — Cj,

2
7

Cy+ (0—3)
MRS r 158 0 RIS, 52

p
= -2
"TIT ecos(f — 6g)’ (5-29)

HAEH

2 2
e:gE C4+<£> >0, p:%>0, 0y = Cs.
TR Cs ©

B T AR AT LT R HNRR S /2 (5.29) TR —& ZIKHIZ.
UEH e < 1B, ERME; & e= 10, BRMHL; 2e > LI,
ERWHL. BATAE, HEREKHMEENZE THEHE, 75
Blo<e< 1.

DR FEEFZ AR, B TFRBEKRITS, HiBRYE5E
TRME, MRABEIIAM L. Fit, LR T RREAECEREE
R F81E — 218 SR TR

>J=8 5-1
1. ) P 4Rk B AR B R BT e EE R R 9.
2. IR BRI R sine M=YGEML, B

. 1 3
sinz =z — -z,

6



136 BHE ®EhMe TR

A BB = YO TR
d2
daz

B UL UERA SRR R S R N AE gy, T LB B9 M I B BT LA kA i .

3. ERERITEFY L =/(r2—21)2 + (y2 — y1)? BHU0{aibeE 2

4. W5 (5.20) BARAEFBEEEE R 7 LERES RS, KiEY
WERGER, 25 (2(),y(),2(t) WREE—FEL LIEHMBER
O & (Al ZfeRAERE), KFEEHER—RAE.

+a,(x——x ) =0.

§5.2 n BEMEE PN FIE
& n B r e

dy dy dn1y
— =F (:anv aﬂ 3 dzn—1 ) (530)

dzn
XEz ZATRE, Ty RRAELH
A
dy dn—ly
vi=y, 9'2:@, E ynZ@;—l,
MR T7 72 (5.30) FF T3 n ARHERS T FRAE:
4 % B
dz — Y2,
s (5.31)
dz Yn,
dyn
L Hy; —F(.’L' Y, Y2, 7yn)

REEMIE R ERE y=o(x) BT (5.30) 8, WHE
FHEEEAH y1 = 0(@),12 = @' @), ,yn = oD (z) BHEH
(5.31) Wy L2, BREH y1 = ¢1(2),y2 = 2(), -+, yn = ()
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RITRA (5.31) B, MEFEE—TEH y = o1 (2) BT (5.30)
H .
R, ATABEZ A RARBE =B rRa. i, #a

FRA

dz? Tde’ 7 de’ da? )
dv du dw Cw
{ — = (ac,u, E,v,w, E, @) 5 (532)
| @@ O e d )
HApRMEE u,v,w MEEHEEONESFA 2,1,3. BN, #5
FHRA (5.32) M n=6.

/:\?\

L du
yi=u, y2 = dxa
Yys =v,
_ _dw _dw
Yya =w, Ys = dili’ Ye = d.Tz’
MARA (5.32) M- T TH A 6 BrintEfss 724
( dy, B
de ~
d
E% = F(‘,’Evylf"’yﬁ)?
d
% = G(.T,yl,"',ye),
y (5.33)
dys _
dz Ys,
dys _
dI - yﬁ,
d
{ % = H(:Uayl""ayﬁ)'

TR (5.31) A1 (5.33) BIRE SRR MR EH - H % T4
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RITRAEGHINE. XKW TR S R TR R

(d
W oy )
dya

< E = fQ(ZB, Y1, Y2, s yn)7 (534)
dyn

\ %:fn(I% Yi, Y2, - ,yn)a

ﬁ]:f_‘] fla fZa R fn IEEWEJ_U‘ ((E, Yi, Y2, -0, yn) E%/l\lzbj D V\]E"J

UTRITERARENICS, S50 HRA (5.34) A5
WERGEWER. A, 4 n EWTHE

y:(yI, Yz, - ,yn) e R".
%4
fZ('z3y) = fl(x5 Y1, Y2, -+ yn)
(Z:1a2,an)iﬁ]
.f(way) = (fl(xay)a f2($7y)7 T fn(r,y)) € Rna

T HLA &

dy _ (% dy2 %)
dr \dz’ dz’ T dx )
Mo 77 RRAH (5.34) BB A
3_?; — f(o,y), (5.35)

B fo,y) BRTAET (2,y) € D W—4 n FFIEERE; BB
YL, (5.35) BIRAMEH y = y(z) 76 n FELRMZH R FRE.
XERE R BRI LR .

KT HEMS R (5.35) KM%, B TMINAIME SR
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y(2o) = Yo, (5.36)

HAWHME A (vo,y0) € D C R XEE—3F, RATKAE T
(I (5.35)+(5.36).

Yo =10, EE=2FELIEH T XFYIE SN FTE
PP, R — e B (W5 F B B R o e 2.

W > 16, REEFSHTE R X5 HHE YA,
ST LA R R RE Y 77 e Xt i L[] RBUTE A A S A B2 R R B AT RLIE
HEH.

K, 7E R FER y = (41,92, . un), 2 Yyl B vy K
(EED), ERUEARFRFRE X, Fla:

() lyl = Vyi +v3 + -+

(2) |yl = lyal + ly2l + - + lynl;

(3) ly| = max{|y1l, lyal,- -, |ynl}-

FE, FENE e CEARBBHEEE. FEEW e X
dr, SR || FRMEBAE, WAL || WEREEX
. XFHFES EMERNTFACHEETE ABEIEER.
B,
Y

HATT LA LR ZFh e XA gl — PR B n B BE
HEENHESME OFE, BEI1E XL HZF)
). T E S (3) TEN LW E. AR T HE ™ &:

1°. ¥Ef y e R, |y| > 0; T H |yl =0 ¥ HALH y = 0;

2°. WA y,2 € R*, Jy + 2| < [y| + |2].

TELRMEZ ] R f—HF[HE GER) LR, R B n 4K
0 (CERY) SRRz, TIAE n ZEMRTE 4 2= (8] A R R RE M) 7 i 7T LA
BT R F B R 2 A TR 5 R — F SRS, FRIERA S
L Ascoli B1FE. AR, MEE flx,y), ATLAE XA X B

R:  |z—z0l<a, |y—yo|<h

RS LA R AR Y 2R AR 1
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lf(x>y) - f(l',Z)I < Lly - zla

HA L>0REREE.

XHE—FK, R FRINELR LT EE=ShiFm e
AORIE 3% 2 BEA BT BB A 2B S, T EENERR Ed
ST RN, BTRARATET LA R SRR B A 7535k 306 3iE HA 20 & ] B
j—z =f(z,y), y(2o0) =10
R R EREART A EE. B ET EEST .

RiETEH—&, WREFE (5.39) FERE fui, fo, -, fn B2
XEF y1, Y2, -, yn BILRIERRL, BD

k0
fe(@, g1, 92, -5 ¥n) = Y ain(@)y; + ex()
=1

(k = 17 27 Tt n)) mUﬁTfrﬁ(ﬁﬁﬁ (534) [Eﬁ (535)] %%1& E@; @
M, FRERIELMEr.
LR TRA

n

(‘li_y; = Z aix(x)y; + ex(x) (5.37)

=1

(k = 1) 27 Ty n) %m%%iﬁﬁ]‘u‘—%ﬁ&:

3—?; = yA(z) + e(z), (5.38)
HAER y = (y1, y2, -, yn) W e(x) = (e1(2), e2(2), -+, en(x)),
TR A(z) = (aik(T)) i -

WRARXATHARNEYE, MERHENENEE:,
1 e1(z)
Yy = y:Q s e(x) = ezfx) s

Yn €n (-T)
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MR PR R4 (5.37) MIETE XN

3—3; = A(z)y + e(2). (5.39)
EE, (6.39) ALY (5.38) BHEXMW. FE—RCETZ R
g (5.39) WER.
IRERH, ¥ A(z) fl e(z) FEXE o < z < b L ZESER, NI
P S =M T ERSEA KRS F R (5.39) 3 B EMTPIHESR
4
y(@o) =90 (a<z0<b, yo€R")

B y = y(x) TSR a < o < b _EAFLETT ELHE

S’ 5-2
1 fREEYTRR (5.7), BEELITRE (5.15) Mfkzshrf (5.20) 455
ARHER Y JT R4
2. Xt n RBBANKD TR, BUEMHTH LRI EME—YE L
ERMILTEFEEHE, 5 HIERN EEPR.
3. X n RS T RAMWERE, EA0RHUEA BT ENME—
s .

§5.3 fRXIWEFISHAES AR

REFE, W0 BB ORE TR TEAR R, EHRHR
SETHMTIE. BY, Mo rRTRaeFRESH. Bt ®IF
B3 B 5 R AR X BN S350 .

fiin, LtEHETE

d’z
HTQ“'FG,:C:O

W R AMEL R

z(to) = zo0, a'(to) =wo
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K "
T = zgcosa(t —tg) + " sina(t — tg).
BIR, EXVHE to, zo,vo MBS o EIELER, i AR ELT
W, EF, S8 o= g/l EEITIEE o MBIERE I TTE. &
THME wo,v0 MHEL g, 1 HRBMBBRN, TIETREEE ST
FERE. FrLh LA zo,v0 Ml o MESHEA I BHPHE L R
ENEMSEHIRE BB/, AR RIBRE) AR/ RE.
LEXAHRGEEX R RE TR BN IZR L, HEW
BeAERI R AR T
Hz, BATATLIT®—# n Bris J7 R 8w (17

Y= Feu N, v = v (5.40)

HIE v = o(z;20,y0; X) RTFHHE (20, y0) FISEL N BRI ]
A, XE AX=01,0,, n) EKCR™,
AR BESERKSE:. A, EEHR

t:l'—woa u =Y — Yo,

Hep ¢ BFWAZR, T u=u(t) 2RMEEH. WAENE (5.40)
2, 1

d—’t‘ = f(t+zo,u+yo,N), u(0)=0. (5.41)
ER, FOREIMIE 20,y0 7€ (5.41) MBS BB X —FELUSH
BB, T (5.41) WATEAMREEEHAER. FEl, Rk—

e, AT E

By E=feyN, v©=0 (G4

KM y = o(z, X) WEE X EEE, Hd A2 m £ Hn
7.

BAVE T EIHE R SRR SEIEHENE (B EFF
51 {en(z, N} MSE X BESE (FIFTH); BHEW ok (z, A) 2
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—FSh, THEEHRRER ¥ = o(z,)) & (B)) #98, A
HRRIER T XA MR S50 N S (R AT fRLHE).

I8 5.1 ¥ n EABEERY f(e,y,\) EX
G lel<a, WI<b A-Adl<c
ERESN, WA y HEFEREMS
|f($7y17A) - f(m’yQaA)l < Llyl - y2|’
HAEHL>0. SIEE M W |f(e,y, M| EXH G H—F L5,
T H4
h=min | a —b— .
(= )
MFIEEE (Ex) B8R y = (2, A) TERK
RS
B I TRXIE S S =2 R EEAIEI IR 2R, Al

HE|H P HEEA:
(1) WHEFEE (BEx) FHFRITE

yz/o f(z,y,N)dz. (5.43)
(2) H AT B B RS
mﬂm»=ffmmm»wm (5.44)

(k=0,1,2,--), H¥ po(z,A) =0 Fl (z,) € D.
(3) FIASIEIER ok (z,A) X (2,A) € D RELEH.
(4) FIESEIER

M (Ljz])**

L (k+1!’°

lPk+1(z, A) — or(z, A)] <



144 FhE BHOHSHRE

EEE K EFH oz, \) X (z,A) € D B—Fsrny.

(5) %

(P('Ta A) = klirgo ‘Pk(x:)\)> (1‘7)‘) €D.

Wy =e(z,A) & (Ey) BHE—#, REX (2,)) € D BEZH.

EH 5.1 fISE. O
#it B EHNEESE f(z,y) EX

R:  |z—z0[<a, |y—yl<b

LiEgE, MEA y B EA A BT

Y= fw), v =n
M v = o(z,n) XK
Q: |z — x| <

bRESEN, Hep

> |"7‘*y0|5

N
NI

h = min (a, %) ,
TIEE M 4 |f(z,y)| 7R R L#g—4 LR,

(5.45)

PIFLX A HER, LA TR (5.45) 7 (20, yo) AR

R BIERRAE R “hrE”. ik, %8 T

T: r=z, y=ep(z,n).

XA Q BIXSE T(Q) C R MES/A . HRABMAWE—
e, BRE m # n2, BE o(z,m) # oz, m). AT T %~X~T—béﬁ
At B, T R—AmIMESR. M TEREEMN 7 (17 -yo| < 5)

A TR Q W EZER

h
Ly: lx—xolé-j, n="
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AT TR (5.45) L3 (2o, ) B9 —BERRSY 2R

Fﬁ: lﬂI—CB()lS ga y:‘P(x’ﬁ)-
(BER 57, BTE n = 1 WIEERRTI # RIELE R s s # i
B LR )

vA T\

)
=
<
=y
-
-
=
=y

BIEN, T R T EMA TR (5.45) 7 (20, 0)
MBS R T, ET. I, R THATE
Y = F(z,) 7 (20, y0) ST L0 T AN TAT L
.

AV, WP RS EE M BT, IR,
VI (SBH) WHELERE CRITTRHE) Hi8 2 T 4406

#E 52 & RERERL fa,y) 7 (z,9) FENHRAS
R G LRGN, TAM y HERBERAE By = (@)
WA IR ;

= =f@y) (5.46)
B, S TS J. B, X J P ER— R
IR a <z < b WFFAERE S > 0, EAXHERDIE (v0,90),

GS.’EO Sb’ Iy0—€($0)| Séa
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A P 1] £ dy
(E): Fr f(z,9), y(zo) =yo
IR y = o(z;20,y0) HWEDTEXM o <2z <b LFEE, FATE
Zilm%=
Ds: a<z<b a<zo<b |yo—&(xo)| <o
TRESR.
VEBH  EANMAFIA KR EYGER XA e B, T s
HWEFRETRBEENY, TER T a5 HES.
FEERHS LB
r= {(x’y)l y Zé.(.'l,'), a<z< b}
= G AW— P ERAAE. Bk, FABFESI T ERESH
A%, FAE o >0, AL T N “Fulbg W “EIR 45
Lo a<z<b [y-§=)<o
MEEFXIR G ;s HA flz,y) & 2, NEBERERER LOL
P §33 WRHE 1). XHE, BOTTURENEE (B) WEEF
1)

Prt1(;70,Y0) = Yo + /m f(z, 1 (2;20,Y0))dz, (5.47)
X BEARRE Z b RR TR
@o(2;T0,Yo) = yo + &(x) — &(x0). (5.48)
WRIE, BEHH
lok(z;70,90) — §(z)| < 0 (5.49)

il
ler+1(x: x0,Y0) — Pr(2; 0, Yo)|

(L|z — o))"
S TR

(5.50)
lyo — &(zo)|
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(k=0,1,2, ).

(Z&AF (5.49) RIEFHER FFH v = or(z; 0, yo) HABE X
B, Xy, T (5.50) K BRIE B £ F 5By — Bl gt )

A, HATRIESR

6= %e_L(b_“)a (5.51)

EFER, 6 <o), WY (z;20,y0) € Ds B, FTLAITGHIEET (5.49)
Al (5.50) AL

H b, k=08, (549) AN (5.48) fl (5.51) HEEE
H; ATIERA (5.50) Xt k=0 HE, TH y=£€(z) BHE (5.46)
W, T RS

£(z) = &(zo) + /z f(z,€&(x))dz.
Hi, B (5.47)(k = 0),(5.48) f LR 775

$1(; o, Yo) —Po(T; To, Yo) =/ [f(z, po(; To, yo))—f (2, &(z))]dx,

z

B AZ AR (5.50) X & =0 AaL.
BAE (5.49) f1 (5.50) M k < s—1 KE, WYk =s FH
(z;20,Y0) € Ds B, Hy (5.47),(5.50) (k < s — 1) § (5.51) B[f&

T
0

s (; 20, yo) — &(z)

8

= Z[%(ﬂv; 20, Yo) — Pr—1(T; Zo, Yo)] + [po(z; 2o, Yo) — &(z)]
k=1

s _ k
< 3 B0l 1y, e(ay)] < ebleeols < eb0-0)5 < o
powrd k!

R, A% (549) X k=s HE. ZF (5.50) (k= s), W7
M (547) KB K, FAZEREAMEHERIZED.
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BIEtEt, k(T 20,y0) 76 Ds LRRE—E0KEYT, TR LLHE
HE R IR R 2L o (z; 20, y0) B R E BT ERE (E) HfF.

[FHE 1 AR EE 5.2, AT LIHER 7 e R4 th 2B
W I BRAREE f(,y) RSB RESENIFEX v ¥
REREZM) FHER “REAE” (W L e 5.1 fiEw) , #4
ER B {(,y): y = £(2),a < o < b} MhE—1 “YOREE
Py “REHLE.

SR8 5-3

1. iEEHEH 5.1 AU,

2. % f(z,y) X, R FikEsE, WHES TR
9}1 = f(=,y)

2t R WEf— ﬁﬂ‘lf“ﬁlﬂ!%ﬂ% (Z?E) ME—AY. W RS TR
FEXTYME R R S OB

3. AAEGIAR, WRED TR LB RS, MR lh&®
TR E N BT ERE.

§5.4 * MEXTHEFSRAES TR

AT T TR SR (L B S T .
HpE, Tk, R HE R

Y e fa (5.52)

W EYHERM
y(0) =

IR v = o(z, A) MSH X By .
EE 5.3 % fr,y, N\ EXH
G: lz] <a, |yl <b, |A—=Aol<c
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LS, MHEX y M X FEEM R, NI (5.52) HE
YiEXAM y(0) = 0 HifE y = p(z, ) X

D: lz] <h, |[A—Xo|<c

LRELEAHE, HAER b #E R LA e 5.1
WEBH BRI AR A RIHE AL A S AR T R

yz/oﬂc f(z,y,N)dz. (5.53)
BRI
it (2, 0) = / " f(o iz, N), N)ds (5.54)

(k=0,1,2,---), B ¢po(z,\) =0 F (x,\) € D.

B, B 53 WAGHSERE 5.1 WEMS, FrUEERES
or(z,\) RS D E—BRMBIRADHE 653) 0 (B—) Ry =
o(z,A). XERMEFA—T, X TABRENBESW W EE L
BTEWAFSHEFEEEE EXFERT, REEE v A1 A
HWEMR B n=18m=1), FA—HERERH. ]

H—THE, FESEE (5.54) BiE o = @r(z,A) 3 (z,A) € D
RES B, TH

8 @ 3

ié’;‘ﬂ = /0 [gg(x,wk,)\)% + %(x, e A)|dz (555
(k 30’ 1,2, --). Ei, %Tgﬁ% Yy =@z, A) X N HEEN WK
B 52(2, X), AIESIER “2E (e, 0) 3 (2,0) € D R—B0hs
HY.

BA flz,y,\) X G L3ty M\ GELEHRETE, Frid
FEEH o >0, HERLER

Hevn|ca [Zevn|ca 60
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EX® G LR,
HE, eolz,\) =0. Hk, f (5.55) f (5.56) #Eih
o)< | [ |ox a0 as| < alal,
A 392 5 e
ok (a Isr:l)2 (alz])*
‘ x| S elel+ g e e
(k=1,2,--). AL AREX
%“;’“ <B<e (k=1,2,--7) (5.57)
%t (z,\) € D f3L.
SHEBIEBE s, &
Oprts _ Opk

”’“’sz' ax x|

BRI, % TREMTRS) 328 3t (r, ) € D f—Solantt, #
TTHFBIUERH: 24 &k — oo BT, J?&WJ vgs X (z,A) € D il s € Ny (X
BN, RRERNGES) —SBETE.

IR (5.55) T LAy

wire S | [ |0 N e + i@ D), 659
0 Y
H+
RV _of s
dk,s('z" A) - A (Eg(x,‘Pk-l-s’A) 8y ($a¢7A)> 3N d.’l,"

- (of of oo
[ (Zwen-Laon)

® 0
/0 (g_i(x7gok+saA) - a_i('T:QOk,A)) dz|.

+

—+
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EE, Bk - oo b, FF gr(z, A) Xt (z,\) € D —BBHT
¢ = (@), XIRHH £ (z,y,)) 7 fa(e,y,\) X (z,5,)) € G
RGESH. IR (5.57) LA : % k o oo B, dyu(z, A)
Xt (z,A) € D fl s € Ny, —3#&T 0. ik, FEEEFES ¢, > 0
(ex — 0), 78

di,s(z,\) <&, (k=1,2,---).

RIE, m (5.58) BF|
/m Ug,sdz
0

FEE, ks = vrs(z,A) > 0XF (2,0) € D &Y. FHBAR%E
= (5.57) AT L

Upt1,s S @ + . (5.59)

Uk,s <208 (k’ s=1,2,-- ) (560)
B—HE, EAEEES e > 0 WSTF 0, FrLl 5
Ok = sup{ek, €rt1, Exy2, -}

BIHET 0.
1 (5.59) #1 (5.60) B[ 1L,

Vgt1,s < 208|z| + ¢y,
FHA (5.59) H#EH

2
x|\r
Vk+2,5 < 23%)“‘ + era|z| + €.

I B BBk S
Vk+m,s S 2B(i£"n:§"\')ﬁ + jz::O 8k+m_1_]‘-@7#.
F ML HE

h m
Vk+m,s < 2B(£4-7;|')— + e* . (5.61)
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BR, £% >0, FE N >0, {5

m N
g™ & pg g N
m! 2 2
0
N
e®hs, < g, HE k> 5

F, B (5.61) #EH

N
Vk+m,s = 'Uk+m,s(xa )\) <§g, Rg k) m > "2—,

4

Vg,s < &, HE k> N.

SBEB T vi(e, ) X (2,0) € D fl s € Ny —HBFE. AT
F5 58k (z, A) X (z,A) € D B—Fledhy, MHA

e = Jim ),
FRLLER (2,3) € D R,
T, BTy = lz, ) BB (559 Hof, ATTRATA
%2 (@, 0) = £(z,0(2,X), V),

BEE 32(2,\) X (z,A) € D WRESN. XHMIEAT y = o(z,N)
Xt (z,A) € D RELHN. EHE 53 BMIEx. O

#it Wn EEBRERH f(z,y) EXH
R |z—ml<a, |y—yol<h,
biEsE, WHEM y FELKRME £y (e,y). WAHERZR
Y = foy), v =7
K y = o(z,n) FERH

D: |z — zo] <

(TS
N o

) |"I—y0|§
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RS AT

CEHE 1 RBCRAES v MSH N R —4h, HHEM 5.3

BEHER B SRR, NRMEEE

d_ = f(.’l?, Y, A)) y((to) =¥%o

B y = ﬂzmmeHMﬁm»mR%ﬁAMﬁ%ﬁawap

B2 51 1A e S R 5 T
BB (5.62) SRS TR

(520,90, A) = Yo +/ f(z,0(z; 20,90, A), N)dz.

TE (5.63) PO 43 HURT 2o, vo A1 A RIS E, BHTBH
Oy

dp ¢ Oy
B 1+ /mo Az, 20,90, A) B0 dz
" %_/z A( n2 4 B N)d
A\ - . Z,Zo, Yo, E)) Z,Zo, Yo, T
He

17}
A(I’ Zo, Yo, /\) = é(%‘/’(l’;moayo, /\)’A)7

B(z,z0,y0, \) =%(x,<p(x;xo,yo,/\),/\).
@M,z=ﬁﬁﬁﬁﬁﬁﬁﬁmmﬁma

d
dr

= 22 W
Yo )

dz

o= Az, 20,Y0,N)2, 2z(x0) = 1;

_ ’ Ay
By f(zo,y0) +LO A(z, xo, Yo, )\)6—1,0@

= = A(z,20,y0,N)z, 2(z0) = —f(20,%0);

(5.62)

Byo

(5.63)

(5.64)

(5.65)
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il = = 22 i

j—; = A(x, o, Yo, \)z + B(x, %o, ¥, A), 2(z0) =0. (5.66)

FEXHERIE (5.64), (5.65) il (5.66) Fiy =4~ FrRE = NET
2 (5.62) SHRAY, FFHER M. EEEXET R M
€ (5.62) X FHIME o, yo BH X\ WERFE.

[ 1) & oHE &

dy
dz

HIRRH y = o(z; 20, 0), HH p(z) A (o) %ﬁﬁ@%{. %B/zbﬂ%?
XA YME BB AR, RS RABXA B R a—;‘; Zil 6—;’;
H3 -, FAEEORETR, 2= g_; ¥ R

+p(x)y = q(z), y(zo) =1yo (5.67)

g% = —p(z)z, z(z0) = p(zo)yo — q(To).
FH, RegpERE, 255N
g_wi = (p(z0)yo — g(0))e” =0 P9,

R, WJLAKRSE
6_@ —e f:o p(a:)dac.
Ao

REiZs i, ] 1 AR ggﬁ 7 % RHTF (5.67)

A RIBATE. —RTTE, 22,2 W of BRI
(5.62) 89 ¥ = (@3 70,0, X). SR IL, AR LR E A1)
i SERETEL EAOSR, S TR 70 A1 vo FSTHIX LIRS

. HEETEHNET.
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(4] 2] EE y = o(; 20, Y0, \) RHE

d .
d_y = sin(Azy), u(xo) = o (5.68)
T
. o} 0 7]
w. AR e oo
Zo zo=yo=0 Yo z0=y0=0 zo=y0=0
$x b, B =o(z;00,50,A) 2 (5.68) BffE. UM HIE
j—; = Az cos(Azxp)z, z(xo) = — sin(Azoyo)
Al LA RS
_87?; - _ sin()\xoyo)ef% /\mcos()\ch)dac.
A
gﬁ =0.
Zo zo=yo=0

FUsh, "TAPME R

de = Axcos(Azp)z, z(xp) =1

dz
S
2@_ - ef:o Az cos(Az@(z;z0,y0,A))dz.
Ayo
BER ¢(2,0,0,)) =0, Fit
8_(P 1> — efom Azdz _ e%mz.
Ao To=y0=0
FIRRRIR IS, EE RS S
Oy
= =0.
oA 2o=yo=0

XEFEAR N, L HJEH X AR 1 R AL
ARSI 1A 2.

=
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8 5-4
L AR 5.3(& y AFIREMIFRL) i

_ 9 _ (9%
= 2en=(Lewn)
WELHE: (B9) 7R
3—; — A(z, M)z + B(z,\)
FIRIEARAE (20, )) = 0, Hof
AN = £y o NN = (Freeenn)

J nxn

B(z,\) = fi(z, oz, N), A) = (g—(x oz, A),A))

AL y WA RO BRI

2 ARTREOREF, WK 2 = 52 (sn) FREHRATRRIIER
f (EREBRAMIL)

3. WEHRE y = y(z.n) (n HESE) RIS RIS

dy _ . _
1= sin(zy), y(0)=n7

BORE. EH. RER 5
;9%(4% >0

XF—41 = F1 n FERAL



ERE ZMERLSHEE

TERE W — B SEhR N R R R 23 R B R R TR
. BT TR A R R D R TR M, X
REAEAETT LIRS LR SR R E (I L —E B2 f). AEHNE
BRSNS TR M — R — k. BB TR X
FRR.FIR LR, T H BRI A,

RATESAE §6.1 MPKEMS T BRHN — IR, HE§6.2
FHR W RERERS T RANVIEMIE, FHE §6.3 L LHTHS
RN A BN RO TRER.

§6.1 —RIEIR
FEAMHETE R n BrE&tEie TRA
%%i - ;aij(w)yj + fi(z) (1=1,2,---,n),

E*%ﬁ&ﬁ aij(.’l) *ﬂ fz(x) (iaj = 1727”'77") E[ZI‘EH a<z<b
LERRESR. ELE—FH§ 52 PRIIEHEE, REXMAER

A(z) = (ai5())

T
Y1 fi(z)
T O T
Yn fn(x)
B, BRI A A R A R TR
Y~ Ay + F() (6.1)

Y f(z) RIEAF (o <z <b) B, #F (6.1) BIFFFRED 1L
SITRA; & f(z) =08, JREP
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Y= A, | (6.2)

WER (HM)FFREY LS TR,

RITEXER Y, n MM rBaMmERER 6.1) &
B EEHE T §2.3 H—MAEMS H R (2.28) BARA. &
THEH, XMEMEAMRERER L, MHES & §23 +F
K—Br ki 7R (2.28) MR 1~ 5 RILERHAR (2.32) #AT
B (RER) KEMS R4 (6.1).

THHEEEAENEILEM, HEHERSE-8EHE3.1
MR (EE, B Alr) BESEEFH, 75« BERERAXE L,

BRI Ae)y Xy BEEEREM).
FEME—EEIE KM TR (6.1) HEMERMS
y(Zo) = o, (6.3)

MRy = y(z) XA o < 2z < b LRFEEMME—/, HpyE
zo € (a,0) M yo € R* BEEHER. O

TR AT IR R R4 (6.1) Z 8, HA1EFFRFIRE
PR R4 (6.2).
§6.1.1 FFR&MRHFHIEA

532 6.1 Ky=yi(z) My=y(z) BFREMBS TRA
(6.2) WfE. NEMMKXEAE

y = Ciyi(z) + Caya(x) (6.4)

WRTEAH (6.2) Wik, HA C1 M Cy & (32 EEHH.

JUEEH  HEE (6.4) HEERAXREMS HEA (6.2) ER—
MEZHR. O

PUTFAFREMRS HRA (6.2) TEXIA (a,b) _LEFH M#AT
HRWESH S METIH 6.1 /[4: £G5S B—I =N, FF
PRI HAZERBMIES ik S .
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51 6.2 MEEM S 2 n gl (XE n EMATRA (6.2)
N %5).

B 4 2o € (a,b) REEH. Wi LE MR E—H 2
W, XMTEAMEHINR yo € R, & S PHEE—HTR y(o),
75 y(zo) = yo. XFE—F, RITHBE—TBH

H:  yo = y@); R* = & (6.5)
B, MFE y(z) € S, BITH
y(zo) € R, H(y(zo)) = y(z).
FrLlmest H Bie. XHFER ), v e R, &
vi(@) =HyY), ()= HI)
D) i e P — P A 1 -
yi(z) #y2(2) (a<z<b), YEMY y) #vb.

FRLABLEY H B R—X—8. B, FASIE 6.1 e E—E,
FATAMEUERH -

H(C1y) + Cry3) = CLH(y)) + C2H(3),
IREpBLST H PR,

Hit, HZ2—MWN R B S RS, EE&E=ZE R
ST R BIRIEEE S, HANEN, MAZERHNEHNTE, B
ELERBE, B SR FU S MAEHSET R B‘J?’Eﬁ n, ¥

MR TR (6.2) WIE. SIEiERE. O

THEE H, g (6.5) HUBHILAEL: BT
H':  S-R

HEHFRA (6.2) £ n+1 4% H] (z,y) POFSHMET: {(z,y) |y =
y(z) € S} BBIEE n BBEH T {(@,y)|z = 20} R
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Yo =y(zo), ME I' § Ty, 7E yo KR “BER HI3CHY; FAAWME
(] AR ME—EFT 0, Bt H R 1-1 i,

Bign, B 6-1 fE 6-2 4FRRT n=1H n=2HHEE
BRE—F§ 12).

T o1

L

o %o * *o x

T~ —T 7 ™~
A& 6-1 K 6-2

EE, &M=H R AE—HEREE 0; TS S e
—HIFTLR, AT IHENHEEO(MEMEEN: y=0(a<z<b)
RFFREHEM HRA (6.2) WEM). 55 H(0) = 0. FFLHipe
0 EARFBEHEE.

LUWRER Myr(z) =H®WY) (k=1,---,m). W y?, -, ¢°
¥ R PRRETRMESNT y1(2), -, ym () £ S RRILHET R
. BTE RIS

Cryd + -+ Crnyfl, = 0
BHECL=0,,Cn =0. MEZEWRIET LR
Ciyi(z) + -+ + Cnym(@) =0 (a <2 <b)
HWECL=0,-,Cpn=0.
BIE, RIVEEATHEELD.
EIH 6.1 FRALUEMSHRA 62) ERMa<z<b bH
n PERIETLR AR
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‘Pl(w)> R} ‘Pn(x)ﬁ (66)
i B ER @AY
Yy = Cl(Pl (117) + o+ Cn‘Pn(x)a (67)

Hep Gy, Cr RIEEEHEL

iEBH FIAISIE 6.2, HATTLIBE S — &, FHILEIL
£ (6.6). HI, EMREAGERENIREZNE S. XHER,
(6.7) AFAFRELEMD HRA (6.2) @M. O

EEHFRBEMATEA (6.2) B n MRIETLMTY —
A EARRE. FI, R (6.2) WERR TR T — ARl
B e
yi(z), -, yn(2) (6.8)
B FRA (6.2) 45 n MR WHEETFHIIE RS RS
%, FEAG— SR LS REE (S5 6.2).
WAE (6.8) RN A RIER N

y11(z) Yin(z)
i (z) = y21:(x) L oy = y2n:(97) 7
Ynl (.’17) ynn(x)
PRETHIZ
yii(z) yax) - Yin(T)
W) = y21’(m) yzz.(x) e y?n.(m)
Yni (.’II) Yn2 (37) T 'ynn(z)

JfR4H (6.8) HIBAKTE: (Wronsky) FT5I=.
538 6.3 _LRRHHTEITHIA N R T # XHERAR:

W (z) = W (wo)elso "IA@Ie (5 < & < ), (6.9)
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He 20 € (a,b), i tr[A(z)] FREM A(z) B9E, B
tr[A(z)] = Z ajj(x).

WEBH A AT AR R AR T

Y11 Y12 - Yin
ﬂ — i dyir  dys L dyin
dz = dz dz dz
Yni Yn2 ter Ynn

Y11 Y12 Yin

n n

n n
= E E Qij Y51 E Qij Y2 E Qij Yjin

i=1 j=1

' Yn1 Yn2 te Ynn
=Y ai- W =tr[A(z)]- W,
=1

INER W' = tr [A(z)]W. XRXET W B—r RS 2.
B W, Bi78 (6.9). O

[RE 11 HX4ERAR (6.9) AT, R4 (6.8) WIRHBIRST
IR W(z) EXH a <2< b EHARMETRE: HEFE, ®EFR
FTE. THRAEMER, XFMEREES BN T4 (6.8) 1Y
LA N S RAETT .

EIE 6.2 LTEMO FREA (6.2) WBRA (6.8) BRATL XM

FEF N
W(z)#0 (a<z<b). (6.10)
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WUEBR HRXI4ERAKTIH, &4 (6.10) 4T W(xo) #0, T

EXENTHENEA
y1(zo), -+, Yn(To) (6.11)
7R R ERET SRR, MBI 6.2 BIERAF AR,

H(Ciyi(wo) + -+ + Coyn(zo)) = C1y1(z) + - - - + Cryyn(2)-
Hi, FIAH H(0) =0, ZFMEA (6.11) £ R FRLMETTRM,
2 A4 AR (6.8) 7 S FRAHELXH. O

#iP 6.1 MRA (6.8) R TESRMGFHN

W(z)=0 (a<z<b). DO
HXI4ER AT, BETHIR W(z) = 0 M FERE—%F
PR 2o B9 Wi(zo) = 0. b, ZENAPFRNMNAFBIHE W) BFE
FTF, R BHHBA (6.8) BERETX.
(%] 1] BiEsy HFRA

d cos? z lsin2z -1
N Y 2 S o (6.12)
dz \ 4, 58in2z + 1 sin® z Y2

H B

(y1 ):C'l(e c?sx>+02< —sm:c)‘ (6.13)
Y2 e’sinz cosT

Hx b, AAERIE

(eic?s:v)’ (~—sin3:) (6.14)
e’sinz coszT

RFFIR KM TRA (6.12) FERX[A] —00 < z < 0o LM
MEENMBRHETHR W) £ 2 = 0 ABERN

1 0

W(O):‘ . |=1R0
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BrLk (6.14) B—AMEARBA, T (6.13) @M
Bja, BAVAMES|H—HITS, UENSFHITEREE.
XERLT AR (6.8), SHE Y (2) = (yi(2)) pumy EMEHTBRA
(6.2) 7 RE3ERE. 550

d};ix) = ( dygf) )nxn = <]§ aik (T)Yx; (x))

= (64 (%)), Wi (2) ., = A@)Y ().

IREI R4 (6.2) HIRHLRE Y (2) R4 (6.2) WAHEMMR. K

URA (6.8) B—MEXRFBART, FRAEMMFERF Y (2) H—
B (F) fERE. FEAAEA 6.2) W—NEREM &(z), N
M 6.1 WA, EREAAY

y= ¥(z)c, (6.15)

H e & n EEREHIIHE.

ME# 6.1, EH 6.2 (6.15) X, FEREITRER.

g 6.2 (1) & #(x) BHERA (6.2) W—EMEERE, Nxt
THE—TES RN n BrERER C, HiE
¥(z) = () C (6.16)
R (6.2) B — I HAFHE R,
(2) & #(z) F1 &(z) EFERA (6.2) WEMER, WLFTE
—PEH RN n BFEEPER C, #18 (6.16) BioL. O

§6.1.2 FEFRE&EMFMSFIEE

BAE, BRAITLUAAELE §6.1.1 45 RFHSIEFK n L
T HRA (6.1) HBRAEH.

S5I32 6.4 MR $(2) 25 (6.1) MMHFREM MY T RA
(6.2) I — P EMIERE, ©*(2) & (6.1) BW—ME®, W (6.1) W1iE
—#F y = o(z) TURRH

Xn
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p(z) = B(z)c+ ¢ (2),
Heft e B—15 o(z) AREFEHIIME.
B ABRIE o(z) — ¢*(2) & (6.2) —THF. HI, A
(6.15) A[4N, FIEEFHFAE c, #H5
p(r) — ¢*(2) = (2)c,
XIERFrEIE B 458 O
513 6.4 LB, A TH/E (6.1) H@MK, FEHE (6.2) —1

EFHEG #(z) M (6.1) —T 5 o*(2). THE, A TREHE
2%, BIIREHE &(z) MEH T .

BE (6.1) B TR MR
¢*(z) = &(z) e(z), (6.17)
Hf cz) BRFEFENTERE. £ (6.17) AT (6.1), BE|
&' (z) c(z) + J(z) ' (z) = A(z) B(x) c(z) + f(z). (6.18)

A—FH, BT H(z) & (62) WHEERE, IR
&' (z) = A(z) b(x).
F Ut (6.18) IHEARN M, BATEE
&(z)c (z) = f(z). (6.19)

XHT () & (6.2) BEMHERE, Brol e st gy B 21751
det[B(z)] #0 (a < z < b). XEHE J(z) RAMFHE. EHIL, TH
(6.19) HEi
c'(z) = 7' (2) f(z),
T )
e(z) = / &1 (s) £(s)ds.

zo

£ ERRE (6.17) X, BEBAF R T RAR — 1 F#
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o'@) = 2) [ 87 6) 7). (6.20)
KRR AR T E
BIH 6.5 & B(x) & (6.2) B— MR, W (6.20) R
B R TS 6.1) f— k. O
40| 6.4 IS 6.5, HIEE FTHALEL.

EIE 6.3 & #(z) & (6.2) W—NEMEME, MEHFEFREHE
W R4 (6.1) EXE a<z < b EHBEBRTUERRN

y = &(z) (c+/$ Q_l(s)f(s)ds) , (6.21)

Zo

Hrc Bn EMEREEFINE; T H (6.1) % BYMESM y(zo) =
yo WIfRH

v = 82 o)yo + #(a) [ CE ) f(s)ds,  (6.22)

H¥r 2o €(a,b). O
L4521 K AR H] 5

i Y1 _ cos? z %sin 2r—1 Y1 + coszT

dz \ y, % sin2x + 1 sin’ z Yo sinz |’
@) _(0
y2(0) 1

b, A1 HGE, FRSTRAEMS HBRAR R

yia]c
&(z) = ( exc?sx —sinz )
esinx cosz

=% T gj 10
di_l(x) _ e f:osx e Tsing ’ 45_1(0) _ .
—sinz coszT 01
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RIFAZ (6.22), BEAS B B K AR H BB A%
Y1 0 T (e %coss e ®sins cos s
(yg)_ds(z) (1>+/() < —sins cos s )(sins)ds}
[ (e —1)cosz ~sinz
- ( (e* —1)sinz + cosz ) '

[RfHE 20 #ATAA LEH BHBHZE BIIARKX (6.21) M
(6.22). EAITAEM TS % §2.3 PARK (2.32) f1 (2.35) ).
HEREE — MR X5 BEA (2.32) 1 (2.35) Xt—BrEkitdr
RRRAL T bR iy R AR, WX B (6.21) M (6.22) MR T
FRRA (6.2) — N EMER 8(2). —KTTE, IR #(2)
WAERER (6 2 FEMFREEFAZN). WHER, (6.21)
1 (6.22) Frgftiy MR —MEmER AKX, REWK, BEMIEHR
o TR B AR B2 o 3 (RRAI7E — SE B R BT 52 ) 17

REANEBEAR. EREHKEET, SR A) BN,
RS (6.2) ®— M EBERHHREX.

[ 31 Bk 7R

d [ n 11 Y1
4 = 23
M(W) ( %)<W) -

HW— A REMEM, R EER LXFETE » WEERKE
HKzrz>08z<0.

Ha, (6.23) WAERERXN
%1;—1 = Y1 + Y2, % = i‘yz-
WIE—REGKH yo BERN yo = kz, B b HEEHE. A4
FNBL yo = 0 Fl yo = z, AR —RBEIFH A HADL 7R v1 = 7

oy = —(z +1). XFHKRE (6.23) —MREES

ﬂm=(§’“f”).
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B, Bz #£0B, det[B(2)] = 2e® £ 0. Hit, &) BHE
(6.23) B —MEMM . MIETH 6.1, HTE (6.23) B

(n)=a(%)= ()

R, X B R G BTSN © = 0RI{ER det[$(0)] =
0. iX[H: XREHEH 6.2 HEIRAHEA?

& 6-1
1. REFREM ML TRA
dy _
qx* A(t)y

ROEM, HF A(t) 2508

0 11
ey A(t)=( l),t%ﬂ; (2)A(it)=(0 1);
t

0
(@Am:(flg); (@A@=(o

S ok

o = O

1

[ R
N———

2. RAFISFFREME WS HRA M VI E T
dz 2 dy 2
s)=3, y)=-1;

a - 1+e” )
z(1) =0, y(1)=§.

3. ik B kA
1 T z?
0 s 0 , 0
0 0 0

do _ 2t T (t > 0),
(2) t
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EEBKE o < z < b EAREERRX.  (BR ENHBHETHIX
W(z)=0. MHEEHE 6.2 WA, LR =TI R ¥R T
I AR — =B SFR R TR A )

4. AR 2P F R R, IR
W_sew 5 ¥=Bey
F— AR ERIERE, W A(z) = B(z).
5. % () RAMEFKBI TRA (6.2) i) M ERIEE, HH n B
B F(o,y) EEKB Bla <o <b, Jyl < oo) LS. WRBHIEAE
{ W A+ F@ )
y(zo) = yo
BNk (FRIBRE) BHIE
y@) = @) 2 @+ [ #(@) 8 (6)F (5, y(e)ds,
Hoh 2o € (a,0). 0 '

6. WY a <z <b B, FEFREEMDPFTEA (6.1) T8 fle) RMERH
Z. iEH (6.1) FHELH n+ 1 MERELKRE.

§6.2 WRHMLMRMS LA

RMNCAE LS, BTERER 6(x) REHR LAHFE
¥, BrEAAR (6.21) f (6.22) SFBASE LMW TTEA (6.1) 8
RARFE. AFEIHEHERRT ¥ RBWHEE, WRITTUNA
R e o 415 200 o AR DR A Y SR T A
FHEERE KM TRE, BRAEMS TRA
dy
I = Ay + f(2) (6.24)
TR RBGERE A n B EBIERE, T f(2) BFE o <z <b LES
R EREE. RIICLRE, RFLEMS T RA (6.24) HXiE2
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RAARR TR &5 7 B2
dy
o

B — P EARERE. Y n =18, HEABRR L o XBHHE

(6.25) ALK

Ay (6.25)

dy
=W (6.26)

CEHEEMBN y = Ce®®, Het C HEBHE. BAEHR, o B
2 (6.26) B9—4~ (—Briy) EAERE. RS E— M KA
BAMMO RA (6.25) H— N EMERN 4 XEHERER
1, T EMEREERWAE ERAARE?

§6.2.1 JERFIE %R MaYE AR

T MEBRE—Y 0 B (W) HEARNES. EXRER
B, BOFE M 22— n® FRRYESN.
Xt M PHERITTER

A= (a’ij)nxn’
R )
Al =Y lai;)-
( ij=1
AT G UER -

1) JAl>0; T H [|Al =04 HIY A =0 (BIHEK).
2) XTIEE A, Be M, ERER

1A+ Bl < [|All + [|BII.

RIE, BAVE M FH T (|-, BT LU0 RO iy
o S W SR RE SCRE R PP B G I B 4 T 55 R R T i
SRS, T EARSEN, 7E M S E{ai vy 53 # 2 sy,
Btz | M SETHE || - || RSE&M.
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BEN TE M BREEREEE, IXMTEE A Be M H
AB e M. TMH

3) ||ABJ < [lAll- B

FIA ERMER, BIOF

A% < |AIF (k> 1).

BEA A0 K NENEERE B XRE, EEMASER k=016

H A MEIERH TR

&SR 1 BN ARRRE

1 2 1 k
E+A+5A ++FA + -

por PRI e G
‘ FLUDE e (F exp A) FR LREMERREHM, FHREHN
5ERE A BYIEERE, B

R, ete M. BHh, M AR—BER AR B, et BRE
CADEE CR e

BTE, BITER—RAEREBR TR

&RE 2 EREERUR R T E R

1) 4K A fl B ZF 35 (8] AB = BA), )

A+B A _B.

e =ee”;

2) MHEfHEE A, 15 RS et BT HH, H
)=
3) & P B—AAEa RN o rERE, N

-1
ePAP™ = peAp~!.

B EawE. O
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§6.2.2 WERMFRLEMRS HIRE M EMRIERE

BUAE, BATAT LA FIAE R B B R BOR 5 R BOSF IR v 43
FRANBEMERE, TS5 SHER.

EIE 6.4 HEHRBEE #(2) = 4 BY RYFRAEMS
FTRA (6.25) i — MEREMERE IEMEK 802) BE $00) =
E).

WS EALER c WEREREE L, BAEREREK

2 k
f(a;):emA:E+:I:A+—22:TA2+...+'Z_A"’+...

k!
B, T EL LA AT, 8E
d&(z) d , z? zh-1
= ¢ A=A+zA2+2—!A3+---+ (k_l)!A’“+---
2}2 IL‘k_l
=A<E+zA+§A2+---+ (k—l)'Ak_l+"')

= Ae®d = A &(z).

XL @(z) &2 (6.25) By — MRS
A—TH, AT &(0) = E, FrLl det[#(0)] = 1. XEIEHT
@(z) 52 (6.25) W — P EMEE, BRIZHER IR det[$(0)] = 1).
ERESE. O

B 6.4 M HBIEH 6.3, FEMIBIME 2 PR 1) /1 2),
] >z Bp AT 75

#ig 6.3 W RBEEFRRIEMS A (6.24) R (a, b)
L RyEEN -
y=e"4c+ / ez=9)4 f(5)ds, (6.27)

Zo

Het e H— R BB T (6.24) % BAMELAE v(zo) = o

B %K 2
y = elz—z0)A Yo +/ elz—9)A f(s)ds, (6.28)

Zo
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ﬁ#’ Zo € (a, b). Od

IAE, MAITEF— My FER, XA MR EE X
BIHEEEE o®4 , RE T AMSEHMNARERARE LK. MR
BIRERYIE, WIZEBRETEER? ikRI1EEH AT

(411 &%

ai

Qas

A=
an
K—ART AR, WIARMER
a CL%

a 2 a3

e®4 = E+z : +o ? +---
2
an a?

ea1.t

eazz

[ 2] R

Ao ( 11 ) |
0 1
BRSO R e 4.
KEENY, S A UL BREFEANREEZ M

A=FE+2Z,

Hr
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E=10,Z=01.
01 0 0

E HBfsERE, T Z hRBEE R RATER). BT
WAL B S —MRER AR, Tt &8 2 sy 1) 7140

eTA em(E-l—Z) — otE ea:Z_ (629)
A—JHE, FAG 1MER, SHTRMERE E, RITE
eoF — ( et 0 ) = ¢* E. (6.30)
0 €*

PR A M B O 2 SR T e 1 TR T 7

1 2 0

0 0 21V 0 0

B4 01 _ 1 =z -
0 0 01

HIE ), FEREMN RV ER—AERA. X
AT VB S R BT 7.
XH, HEELR (6.30) f (6.31) A (6.29), BIEHEE

oA _ o2 1 =z _ e” ze® ’
0 1 0 e*

ERVFRBHHRER.

RATXB 2 FATHIRE 547, BREAEHINEEEEE L. Kk
FANE, FE—FERE A FEA A S TR AT LML B4 /R 24 (Jordan)
PRUERL J, T J W5 —3 R 4 B AT SRR RE AE R — A
THEZM. Hl, e/ qUREMERHERNWER. B—F
H, e fil e/ ZIEAT LA f AT 2 HREy LS 3) BER. TR
TTTREXE Y 4 B 58 2 R 7 13 40 B 4 S

(6.31)
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§6.2.3 FIAE/RURAETREMEER

B —RAERBEHBNER, M TE— 1 nER A F
£ n R RAER P, (£15

A=PJP !,

He
J1

J>

MR MR, (B R4

J; = B
o1
Ai

B M GE=12,m; ni+no+ - +nym=n), W HFHAT
Sopy a

i 01
Ai 0o .
J; = . +
Ai 0

HpHEME—MERRES A EBER, MEMEERREN (8
(g ng WRATIMEM). BTEE N B SEAEGER A,
BB 2 WrEE B



176 BAE  AlEaTR4A

i =Mt B4 g

y \
[0 0 1
3./.2
+ 51 1 + -
0
\ 0)
[0 - 0 1
0 «or ... 0
xn.-—l .
+(ni—1)! :
\ 0
R EREIEMY SR BERMER, B
.'172 Z.n,-—l
1z e .. T
(n¢—2)!
emJ; — e/\ z .
xr
\ 1)

¢ >

(6.32)
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e(t.];l

zJ2
zJ

eme

B—HE, B 2 PR 3) A
4 = e PIPT! = perT Pl (6.33)

AR (6.33) BT LRI E T RA (6.25) WEMER 4 B—1
k. B4, A P @RI §6.1 AR 6.2, MATHE
e*AP W (6.25) M— A EMAERE, THA (6.33) B

e?AP = Pe*J, (6.34)

pIN

e:EJl
ewJ&
AP =P ) (6.35)

eme

B (6.25) B — PR, HF e (1<i<m) B (6.32) i

M (6.34) B (6.35) KK (6.25) WEMARE, 5 (6.33) HLL,
AT AR SR AE R — R R R 2 . RAE I, SRR
WARAER J Rt R P R —RARRBRE, BriiE e
BEF B REN BT,

§6.2.4 FFEIGMEME

B, ATETLAE L A BERAATIER AR (6.35) AT
THEHEFERBE UEGE R (6.25) F8 R EARRE K.

B, BT A R /RY RO T E R R IE R B,
AT X FRARBEE:
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(—) A AP EHER _
B A BRFIER M, o, -, A HORBAR, R EATE MR
W A B /REFAER T SR — X AR, B (6.34) FI 1 153
A R B R R
ez
er2z

F(z) =e"AP =P _ ,
N N
EH, #(0)=P. fILATR
™4 = &(z) 87(0). (6.36)

B, MEETMAHEEERE P. 4 r 38 P WE i IR,
JUE-3: 520

¢(:1:) = (eklchl, e)\zazrz, e e""”’rn) ]
EEFRITTRA (6.25) B THBR LM
e/\imr'h

Hefr B—IREWHEESER TENSIBAHT—HK r 1
Jrik.

513 6.6 HHITRA (6.25) HEFM y = r, B ALY A
R A BRER, T r 25 ) AR A EE [ 8.

W AESRAANEREY: y=e \r BRHMASITEA (6.25) 1

iR, M4 HEAY
AeMr = AeMpr, Wz € (a,b);

BEHMTRFREE (RE) HEA
(A-AE)r=0

RAERM v, IS A REER A SN RIS E. O
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T 6.5 5t n MK AF n MEAHFEBFER A, A2, -, A,

)4 e e
&(z) = (eM%ry, -+, "ry)

R (6.25) BY— P EERRAERE, Hb ri B A K5 N MR ARHER &

WA @313 6.6, (x) BHTERA (6.25) WHERE. F—F
H, HEERBLER, XN FARFERFHER B4 24T
XKy, Brid

det[#(0)] = det[ry,---,rp] #0.

BHEHE 62 [, S(z) BMSFTERAH (6.25) W—TEBERE.
B FRIGHIE. a

[FE 11 MG 6.6 WERMEHE 6.5 WIEHA T EESE
H, EE 6.5 MERTLIERIMR, RITE

T 6.5° &y, BEE AN 0 DNRIETCHIEER
B, MRS

&(z) = (e’\lxrl, e ,eA"zrn)

RITRA (6.25) W—NEMAERE, HF A, BERF ARS
ri, -, T AHVERHER. ENALEAMER. O

BAREH 6.5* WERBT M 6.5, (BN HHAARWEH 6.5
ARBEFCHL. [METET: M4 A FEMNFHERE, HIFFAHE
A BEVE n MRELXHFENE. EREHELT, XE—
B 7R H T B

[RRE 21 B4R A BSRAERE, HEWRER (LR ZRHER,
M EHE 6.5 R &(x) FIRERER. HE, BHEH, H A
K AERERS, FEEE o4 B, B, BATTLUFAARK (6.36),
MEHERE &(z) B2 Py LR 4.

Ait, BTEAR (6.36) FREIHBMERE €7(0), XAEN
A EFHARRAFER (FH1Y n 8RB, TEABAME—TAEE
iR SEAE AR B T 1%
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B TR (6.25) H—AEHE
y1 = u(z) + v(z).

WA AT (6.25) MMBCLSEM s GRHEBFIER A 2%
H) SH, y1 I8

.y =u(z) —iv(z)
R (6.25) B— A EEM. TS N8
u(@) = 51 +v2)

A .
v(z) = E(yl - Y2)

HRITRA (6.25) WIHEM. XBE, AT — L5085 &M AT LA
REFALER. TMEAMES L, FAXFHMETIEHEYR &) F
RIBTR ZERES SR L ER, BREE n MR XM LHERE.

L5 31 Rigsr red
4 5 -28 -18
y
w=| -1 5 3 |y
3 -16 -10

det (A — AE) = 3A(1 — A2).
EIE, R A BRHFER M =0, d = 1l A3 = -1, BTG ER
HATH, SENHNEERRTTECY

i) )

B, Bk i@

) 388 %
HEAHHEM



§6.2 W RPN TERA 181

Yy = C1 -1 + 02 -1 e’ + 03 0 e—z,

H C, 0y #1 Cs HIERHE
[ 43 REEHSITRA

dy _ 1 1

det[A —AE] = A2 —2X + 2,
ECAERE A BRER M = 1+1 71 Ao = 1 — i, T EAHN AR

BATA I '
() -0

BT LA SR W R
e(H—i)ar: ie(l-—i)z . el?  jeiz
P(z) = ( el o(1-Dz > =€ ( jeiz  g—iz ) '
XR—ANRERE. A (6.36) X, FRELHEMERE
e?4 = &(z)P(0)

. el? e~z 11 i

e e ) 2\ -1

— ot cosx sinz

- ~sinz cosz /|
T AT E] (6.37) AYE AR

y = Cye® ( cose > +Ce? ( ST ) , (6.38)
—sinx COST

A
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Her ¢ 1 C, RIERFEL

BAE, BONRERAATRE 2 M7, NEERRBUTE
WILfER. N EHEE &) TUEH, EHE—5]

ir :
o e . cos . . ( sinz
yr=¢e . =e . +1e
ie'® —sinz cosx

B NEER. HY, ERSEHESERN A RET AR, hILE
FERT LIS EEAE (6.38). HHE, v I v = g1 BEHE &(z)
W, HEEEH @) WEIIHEIET I

() A FIEEMSER.

RIRFERE A B EAMFERRFIERR A, -, A, A E RS
AREEH ny,---ns (ni+---+ns =n). £ A RERYITHER
JH, 5 X MRS RYRAEER H—14, {HiX 83 /R Y
MEZ WA n (i=1,---,5). )\ (6.35) WTLAHEH, 7E (6.25) BIEEMR
HiRE " AP MATESIMBRT, 5 A\ HER n; FIEEE TIER:
mﬂ» (6.39)

Ao z z? il
y=er ("'O+ﬁ"'1+§7’2+"'+m
Her; (5=0,1,---,n, — 1) R n WS ME. THHTIHEELH
WasE1E vy BIJTIE.
5138 6.7 N\ B AW n EFFEMR, W (6.25) HEM
(6.39) WIFTMMTERMER: ro BFREHERETRA
(A-NE)™ r=0 (6.40)
#—AEEm, TH (6.39) RFH v, v, BRATHEMER
B E R :
T = (A - /\tE) To,
To = (A— )\ZE) T,

Tn;—1 = (A — /\zE) Tn,—2-

(6.41)
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JEER  RIEH4y HRA (6.25) AR (6.39) BIETAE, M
(6.39) 1R (6.25) J5 8%

-1
o . —xn
/\16 z (7’0 + — 1' 1+t (ni — 1)' rm_1>

i—2
+e*T (P + =1y +- --+Lrn._1
T =)™

i—1
:AeAiz T'()+ 1+ + Lrn‘—l ,
T (e =1y "

& etiw, BTG

" -1
(A - /\zE) (’f’o + = 11 ry+---+ m "'ni—l)

P -2

=i+t Tt oy Tt

HE 2« BRI REOT 5

( (A - /\z'E) rg =71,
(A= XNE)r; =1y,

(A - AQE) Tn;—2 = Tp;-1,
L (A - /\,E) Tn;—1 = 0.

Il ,
(A = /\'iE) ro =",

(A~ XNE)rg =rs,

(A= NE)™ g =11,

L (A - /\2E)nl To = 0.

B, ro 2 (6.40) HYAEZAR (B (6.39) 2 (6.25) WEME), T
Ty, Tp,—1 ?%E (641) ?ji%, E o, "1, s Tn;—-1 *Rﬁﬁﬁ m /[\
ZIFFWE, UEWeRFmE, K m /iR 1,2, $%, HE
ZREn;.
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P B R D e R ERE L. WWSIEAHE. O

WIE, BITTRELRERBPIMTE R, SHiE ] —&i
REHE.

R4 W A MEARABRBFERR A, e, -, s, BN
WEBST AR ni,ng, -+ s (N1 +n2 + -+ +ng = n); IE.’ n 4EH
B a1 B BT E R RAE TR Y, N

)VHFES

Vi={reV| (A-XNE)™r=0}

R AW (i=1,2,,5) FAEFEH. HFH
2) VEEMD#

V=V, eV ®---®V,. O

THMNEERARTHEESE.
EME 6.6 W n P EEEMER A £ E AR SE
R AL, Ao, - A, T AR R E R B0 na, na, - - -, ng (g 412+
-+ ns =n), MHERFSFREEMS TR (6.25), B

dy-A

dz
BHRBHEE S(2) H

(e*”Pl(l)(x),-'-,eAlmPygi)(a)); ;e’\’”Pls)(m),n-,e)‘szP,gf)(m)) ,
(6.42)
H

xn;—l i
BT S (m_l)!r;.,gl__l (6.43)

P
+ 21 Tj2

P (@) =7 + 5l

R N MRS A ERETR (=1,2,,5 = 1,2,-,n),
Wi i, el RFREHAEOTRA (6.40) mn, AR TC B
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W, Brl) (i=1,2-,857=12" - nzk=12",n—1) B
ri R (6.41) *m ro ﬁﬁwm%am rE.
IAh, LS &(z) REEM, TTRIAARTHEE 2 ke
RN & (z) BB EERER.
EEA HTI3 6.7 WA, 1E (6.42) FEEMKE 6(r) WE—FIER
(6.25) W, HIL, WATRFIEH &(z) EFILMETEET. A
(6.42) 1 (6.43) AHER H

$(0) = (r&?, "’7"5111)0, 1'{8), . ,rfi)o). (6.44)

AR 4 89 1) T, RATATRUE S8 {r(0), s N TR —4
N, O BT, T 450 2) T, %R 8(0)
FEE TR T n GERH2SH V B—43E, T det[$(0)] # 0.
Filt, @(z) BHSIE (6.25) W—PEMES (LEH6.2). O

[ 53 Kigir A

4 3 1 0

y_ —_— —_—

== 4 -1 0 v
4 -8 -2

I IVAI DS SN 2B W
3-2 1 0
det[A~AE]=| -4 —1-2X 0 =-(A+2)(A =-1)%
4 -8 —2-2A

Frlh A FHRERFER A\ = -2 I "B ER X =1

5 1 0
(A - )\1E) = —4 1 0 -
4 -8 0
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(LEFFS - BARMEERITNETERASE). BS A\ /A
I B4 AIE ] B P B .
m= 0o 1.
1

T ERER e = 1, ATAE

2
2 1 0 0 0 0
(A-=0EP’=| -4 —2 0 =l 0o o0 o],
4 -8 -3 28 44 9

Hit, #1 (A- 2B r =0 GFHARETXGHY

11 3
ro=| -7 |, Too=| -6 |.
0 20

LERTARA (6.41), HEF ny = 2, AHE

2 1 0 11 15
rn=| -4 -2 0 -7 1 =1 =30
4 -8 -3 0 100
2 1 0 3 0
ro1=1] -4 -2 0 -6 | =1 0 }.
4 -8 -3 20 0

B EERRA (6.42) KX, ARSI EWAEE

0 (11+ 15z)e®  3e”
&(z) = 0 (—=7-30xz)e* —6e* |.
e

-2z 100ze”® 20e”

il

B, Bk i@ gt
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y=®()c,

He e HEEREFIME. XAEMR LT LEE R T HEEm
;2=

11 + 15z . 3
y=C1| 0 [e2+Cy| -7-30z [e2+C5| —6 |e7,
100z 20

H C, 0 1 Cs RIEEHE
(4] 6 KR4

-5 —-10 -20
dy
3z = 5 5 10 y.
2 4 9
FESRAH Y AR IE 2 17 X

det (A — AE) = —(A — 5)(A? — 4) + 5).

Bril A HEERER 5 MPELGEHER 2+1 521 R
5 X =ZAMFERA N AE R &, FHIET 10565 i, 5
AR — R E R
—2e5"  (3+41)e)T (3 j)e-D)e
b(r) = 0 (2—-1)ethz (24 el2-De
65:19 _ze(2+i)a: “26(2-—1)1

RAATHRE 2 W, N &) WS (KB SRR
B, BEE—FIaE—R, RE2 -3 EmEsE

—2e5"  (3cosz —sinz)e®®  (cosz + 3sinx)e?
&(z) = 0 (2cosz +sinz)e’®  (—cosz + 2sin z)e2”

5z 2z

e —2cosze —2sin e

A BRI,
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-2 3 1
det[#(0)]=| 0 2 —1|#0.
1 -2 0
FrLA, BPsRes@Em )
y = &(z)c,

Hei e A=MMEREHIIME. O
() 7] KT EA

. 2 2 0

y = —

=0 -1 1|w (6.45)
0 0 2

BEHEN, LHMEM A FRERFIER -1 M ZERIER 2,
EELA B 5 forEREE. HRE, RINTUESHRER A K05
m, RRABREN TR Flin, EEE (645 WE=1 ®) 7
BR

dys
E - 2@/3,
H TR A 5 K%
Y3 = Clezz,
EERARIE-AFRE, 53
d .
E?;l = —Y2 + C’le”,

XERT v W—REFE, R ERNR
Y = Core™ + %Clegz.

BJE, By WEEIARAE—17E, /E

d 2
o =2y + 20567 + —01621,
dz 3

I RGERHE
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= 03621 — nge_z + 20117622.

3 3
XHE, A (6.45) wyERN
y=0C % &2 4+ Oy 1 e t+C3| 0 | e,
1 0
He C1,C, il Cs BAEEHEL
)& 6-2

LRl REGTREMERMS TRA (6.25) WilR, HFHERE A 27
H:

3 4 0 a
w() w(e)

-1 1 0 ) 5 —-10 —-20
(3) 0 -1 o |; @w| 5 5 10 |;

1 0 -4 ) 2 4 9
Lz _z \ 1 1 1 1
5) 0 ; 13 . ©) 1 1 -1 -1
o 1 ’ 1 -1 1 -1
s 3 1 -1 -1 1

2. RIMW RBEFFR AWM TR (6.24) A9EMR, HF-

2 1 1
was(2 1) so-(1)
(2>A=< o ) f(2) = (CT’S”);

-n 0 sin nx
1
wa=(?3) 0= L),
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2 1 -2 2—z
4 A= -1 0 0 |, fl@= 0 ;
1 1 -1 1-z /°
-1 -1 0 z?
(5) A= 0 -1 -1 |, f&=1] 2z |.
0 0o -1 z
3. RO TRA (6.24) WEWERMS y(0) =n B, H:
-5 -1 e” 1
(l)A:( 1 _3)3 f(x):(e2$>, 77=(0>,
0 -2 3z 2
@a=(5 7). s (%) a=(2)
4 -3 sinx 0
(3)A=(2 —1)’ f(x):(—Zcosz)’ nz(O)’

16 14 38 —2e72 0
4 A= -9 -7 -18 |, fl@)=]| -3 [, n=| o0 |.
-4 —4 -11 27" 0

4. RIEMHITERA

i x [ a -b z
d\ y/ \b a y )’
Hrf o f1 b HEHEE, WH b#O.

5. ULHA: W RBGFRAMR FRRA (6.25) MIETIEY v — +oo ATHEH
T%, LHNAEHNRER A §FF R ERSEA fH L.

§6.3 EMrEMRS HER
AFRAE —DARAEE v = y(2) 1 n LS T EX

y™ +ai@)y T 4 a1 (@)Y +an(@)y = f(z),  (6.46)
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HF ai(z), -, an(z) f1 fz) BBRXIE] o < z < b LHEZEREL
2 fz) NMERFTEE, FF (6.46) K JEFIR KM TR, SEM
) Frik vy TR

V4 @@y bt @)y + ey =0, (647)
Wmk—3 §5.2 Fres Ay, WR3IFFHARIEE
=y w=y, -, yn=y"Y, (6.48)

7772 (6.46) 4T T T M B ety Or B 4.

Y - A+ f), (649
H
Y1
Y2
y= : , flo) =
Yn—-1 0
Yn f(z)
il
0 1 0 0
0 0 1 0
A(a)) = )
0 0 0 1
“an(m) _an—l(x) _an—2(5€) T —a1($)
TSR ERAER T 12 (6.47) WAHRY ML e,
3—:'; = A(x)y. (6.50)

X, BRI RIS RE AT LY B 24 (6.50) F1 (6.49)
bk mH, FRXE Ae) f1 f(o) BRHRER, RITBEHHES
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Rt —p iR, R, EEXMERARS, HERE—1 4
B, BT BEIER (6.47) 1 (6.46) AN ZEE. 455, HATATLL
W, TR (6.46) ¥ EME LA

y(z0) = o, ¥'(w0) =wp, -+, ¥V (o) = 5"
HIRERXE a < z < b _FFETETT HME—.
§6.3.1 BHEMERSFEN—RITE
Rix (4o8) mHA
e1(z), @2(x), -, pal(z) (6.51)

I RRFFRENERST T (6.47) 85 n MR, Nid (6.48) XATHE
R4 (6.50) #9 n MY RIREN

¢1(z) p2(z) ¢n(z)
sol_(w) , wsz) e son.(w) . (652)
@ (z) e V(@) ol ()
ENTBEETIIR N
p1(z) w2(x) 0 pp(z)
W)= P Fz) wzFx) e wn.(w) (6.53)
" V@) @) e WP ()

EE, £ EETHRS, N AT RN ETHRREE T IR

BRRFME. Fl, EFEERMEITITETREH. FU,

AL (6.53) 7k (Hi8) R4 (6.51) WIBIHTREITHIR.
FIFERGER, FIARRR (6.48) A 5132 T i Ay M.
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@RI 5 J7FE (6.47) WARA (6.51) £ o <z <b LRZMETX
(F8%) 89, HEHMYHEMERMIERIEA 6.52) (ERTRA
(6.50) MIRAL) 1£ a <z < b LR&METX (X)) K. O

BUTE, WATATLAE §6.1 XMSFFIREZEMS T RABINHAE
HH R RBI N REAMETE.

I 6.1* FIRBHERMS T (647) EXH a <z < b LT
n MR XGE. WEX n MREFTXABW (6.51) s, N
HHE (6.47) ByEBH

y = Crp1(z) + -+ + Cron(z),

He G, C AIERHE. O

EHE 6.2 J7RE (6.47) WA (6.51) BT R FERM
HERBHETFIR (6.53) ZEXE o <z <b EEARF (MHE
FEH—R o € (a,b) BI{E W (o) #0). O

MITBRANEE —F, BIHESTREZEMD TR (647) B n
PTERETRMBR A —1 BFMRE €8 6.1" HETAARAN
Frretk, e 6.2° HIFRATERFIBT — MEHR & N EARA.

CRFE 13 EB TR TR (6.50) HHEH Alx) HItFs, B
tr[A(z)] = —ai(z), 1E §6.1 FRIXIGEI/RARK (6.9) FLTER BB B
I K

~ W(z) = W(zo)e™ Joma@ds (g < 3 < b), (6.54)

Her W(x) BHRE (6.47) WA (6.51) BIBARTIEITHIR (6.53), T
xg € (a,b). HBEENREY n=208, NFE (647) H—PIEE
FEETLAFIA (6.54) TS B R EAR. HE T HEAHT.

L6110 &% y = o(z) BZESFREERD TR

y" +p(z)y' +qx)y =0 (6.55)
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B — A AEFR, HA pl) M glz) BXE o <z < b LHESER
. NI (6.55) HIEMN

21(3) e PO gs | (6.56)
@

yzw(m)[Cl+02L:

He G HEBEE

B HREER, BITE v =@ EREae<z<b hiE
AAZ (—BEERNAETIE 4). &y = y(z) BITE (6.56) Wit
—f%, MHBX%RAR (6.54) B

L Ce— Jp(z)dz
(pl yl
(HFFEE C #0), IREH
(pyl _ (ply — Ce-—fp(ac)dx.

PR T wi o LT, SATE

4 (_y_) = L sz
dz ©?

B B, mAEH (6.56). O
AE, HEHE§6.1 FIEFRAEMS FRANERTZAR
MR TR (6.46), AT ATSH FTEHHZE

EH 6.3" B’ p1(2), -, on() BFREMMAI TR (6.47) TE
R e <z<b LH—PEARA, WAFWLERD 7] (6.46)
F7 388 A A

y=Crp1(z) + -+ + Crppn(z) + 9" (2), (6.57)
Hep Gy, 0 BERER, T

o (@) = Zsom) e feas (6.58)
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TR (6.46) B — MR X E W(z) & 01(2), -, onlz) BBIH
HATHIR (6.53), T Wi (z) B W(z) 58 n 1758 k FITREIUER
F=R (REL, BL(0, 0, -+, 0, 1) WHERE W(z) TR k35
g2 4T51=).

EEH X5 (6.46) 1 (6.47) 4 FIFMABST T RA (6.49)
0 (6.50) I 2 6.3, BEIAR (6.21), HHEMMEM &(z) £
B (6.52) fERFImBITHMA. K5, B (6.21) MFE—
i, B (6.57) X R THBEIEH (6.21) PR HBEL

2) [ " &1 (s) f(s)ds

KSR — A BRLR R (6.58) 4 B ™ (2).
b, FRATREA (649) F fz) BREIRIE KITH

/w &(x) D (s)f(s)ds

x oo % Wi(s) 0
_[fe@ | o o+ W) :
Tl We | S o |
% ook Wi(s) f(s)
p1(z) - pnlz) Wi (s)
— “W E f ( : )ds.
Whn(s)

%

B, EXPHE-P2BBER (6.58) HHAER o (2).(TE L
HHHEREFRITESHA » RREFEHHTK.) O

(5] 2] HEHM &ML TR

y" +p(x)y +q(z)y = f(2) (6.59)
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HIAR R ST IR T R P DR v = 01(2) 5§ v = pa(2),
R EMER X p(),q(z) M f(z) BRKIH a<z <b LayE
SR HL.

REEEMAARX (6.57) f1 (6.58), AIEFI 2 (6.59) 7ZEX
i a<z<b LRERY

_ “ 1(8)ea(z) — p1(2)ep2(s)
v=Cione)+ o)+ | BB 60
(6.60)

He €1 1 O HERFHL

KT EEE MR B R TR R SEN T8, B0
R EREHES (6.60) K.

RAIAE, 5 (6.59) HNAFFK T BRI ERZ

y = Crp1(z) + Ca2(x),

Hef O 1 AERHE. AR IEFRITRE (6.59) wEmE
XM, HHEF C M C EH N « BEE, B

y = Ci(x)pr(z) + Ca(z)p2(). (6.61)
RE—WE, BE
y' = C1(2)¢] (z) + Ca(2)¢h() + O (2)¢1 (2) + Ch ()2 ().

LA e
Cr (@)1 (2) + Cy(z)p2(2) =0, (6.62)

(5 (6.19) RAIMIE, TR f(2) M n— 1 M REHE, TLE
t EEA R R AT )

y' = C1(@)¢) (2) + Ca(z) 5 (2). (6.63)

BRER, RIFIEESEERER (6.61) 1 (6.63) AN H R
(6.59), T LA

Cr(@)¢t () + C3(2)pa(2) = f(w). (6.64)
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18 (6.62) #1 (6.64) B3, ATLAREL:

Cie) = -2 gy - D)

Wi, B ER, FHEBEIR Ci(e) M Co(z) REE (6.61) X, FF
SR HASE (6.60) XK.

§6.3.2 ERAMEHEIENHIE
BAE, e n B RS TR

y™ +ay™ Y 4 a1y +any = f(2), (6.65)
AR AT IR 2
y(") + aly(”_l) +---+ an—ly[ +any = 07 (666)

Hetar, - 0, REWE, T f(2) BREXM o <z <b LHTEES
FAVEGE, R 5 R OR PR R MY T2 (6.66) HY
—AEAHA. KU, FH (6.66) FIFTFRAMRIT TR,
RGN E—THER, HFEARAFBE o', HAHH
(6.66) HIFHM 4R
PR (6.48) 5IHES y AHRESRAELL, IRH

yi=y, w2=v, -, yn=y" ",

M2 (6.66) F T RYCGTREMEM N T RA

dy _

= Ay, (6.67)
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He
0 0 0
0 1 0 0
A= : : : : : . (6.68)
0 0 0 s 0 1
—Qn —0p-—-1 —0n—2 et —Q2 —a1
FEHEE A B EFIR N
A -1 0
0 A -1 --- 0 0
det \E — A] = : : : : : . (6.69)
0 0 0 e A -1
p Gp—1 Gp—2 -+ a2 A+ay

F, % A K SEHR N
det A\E — Al =N+ a1 X" '+ +ap1A+a, =0, (6.70)

GRS IR (6.66) 8 o™ S B A (k=0,1,---.n) fif
RHAETR. BT, I8 (6.70) tum/ERLS T2 (6.66) Hy%E
L7712

EIR6.6* W REGTIREMEM S 72 (6.66) BAHEN T2 (6.70)
EEFEIE s P ERHRBE M, -, N, TIEHMANHERS
ANy, fns (ng+ -+ ns =n). NEHA

eAla?’ reMT ... ,
............ (6.71)

ni—l A1z,
1T ey

R T7 R (6.66) By — P HEARAL.
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EE BATAFREHRA (6.67) B —NEMERE, FETH
F—FTREA (6.71).

B FATFIR (6.69) A LA n— 1 HrFRBUE 1 8 -1, Brlk
HE AE - A) B1& n - 1IMTFIRAMAEFR 1, ATET n -1
HEMITHRGAE FEHE 1. Bk, £ A fERYHHER J
MR FAHER M MERYRAF N, NTTER ne B, 58
T EIRAETE

A 1
Jp = Ak
1
Ak
(k=1,---,5). R A BFE/RYFHER J B ERER P, 3 H
Jy
Jo

AP=PJ=P . , (6.72)
. )
WREATTUWE, HHE P = (p;) BE—FTTRHEL T HATHER:
Pim; 20 (G=1,2,---,5), (6.73)

He

my=1my=n1+1,---ms=ny+---+ns1+1

AL, HED pim, =0, WlHE A FFHREX (6.68) & (6.72)
XGH, PWHEm; FITRHFTE, X5IEERE P #IETR
AT )G,

BAEFA (6.35) 1 (6.32) AR th, FHRA (6.67) HHM
HiFE "4 P Ry E—7 TR IR
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ny—1

Pim, T Az
plmle/\m’*e/\m +p1mlxe’\1z,~-,*e’\“+~-+ ' 1z
(n1 - l)
ng—1
Pim,T7°
Pim, @07 %% 4 Py pete® o xehT 4 e — 1)1 .
8 - .

et s FRHEAL WLERS 7)) ML, FHES: LEA
P (6.73) IFFRRHEMATT R BRI (3128 6.1), 3T
DARPHERE o4 P 738 4 BRI 515, (RUON ST — i »
AT, NTTBEIE (6.67) 69 5— MBI, ML 6.7)
HEE—AK. B 66 ER. O

UM 21 SHFETTRR (6.70) HARE, EHILRBAHEA0H
B, T (6.71) 5 Z AR ST EL R MM A L . B
7E §6.2 FHRFE 2 BF A RIS A B AY 7 Y8R AR R 9
A

L1 31 KA

ym _yh' _2y/ =0.
M (6.70) XTI BAFIERT A
M- -2x=AA+1)(A-2) =0,

HULFFAERR  0,-1 40 2, EIE R, HEH 6.6%, M —4
BEAMRAER

1, e7%, &%,

B AT R Ry S R
y=C1 +Ce™ + C’ge2’”.

(5] 41 Kfgtssr e
y(s) _ 3y(4) + 4’!/'" . 4y/l + 3y/ —y= 0.

FRIETT A
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A3 AN — 42 30— 1= (A= 1N\ +1) =0,

B, A=1RZ-EHER, A=+ B -MHHER KRIE
B —AEAHA

BUsL L |
et® = cosz +ising -

WS R, MBEIF A LEM cosz M sinz, EATERAN=
A SLAEB R T — LR AR BT, R RE B

y=(C1 + Coz + C’3:1:2)em 4+ Cycosz + Cssinz.

Lol 51 KRB
y' + By = f(=), (6.74)
Hed B> 02, M flz) BRIE o<z <b ERESERE
1 AR U A A R R A R
N+ B2 =0,
AR s A KPR — 1 AR
o1(z) = cos(Bz),  pal(z) = sin(Bz).
Mg, FIFIASES AR (6.60), RATERE a <o < b EHHIE
FUHE (6.74) HIBMN
y:awwm+amwm+élywmww—mm,

He ¢ #l Cy HIEBHEEL

— TS, RATTLENAEE 6.6° RIEFREEMS TR
(6.66) By —PHEAMA, REBYHARX (6.57) 1 (6.58) HHIH
7 B EFFIR BRI 7 R (6.65) BB {EE, 4 f(o) LSS
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PRI ART, BATATLUELRIENMT SR o= (x) FRRBEHHER. R
JF, REZIHAER, FAA FEREE ke X
plan, BITHE (6.65) HHIEFRI N

f(z) = Pr(z)et”,

HA P(z) R7 = 9 m REFR. LY p FEFE (6.66) £
FAEMRES, B MMM TR (6.65) HM TR MR

¢*(2) = Qm(z)e",

Hett m REFX Qm(e) REFE: 8 o* (o) RAERHHE
(6.65), BLATHARE Qun(z) HIFRE, NTBREEIIFR IR, Tk
p & k EREARE, NA4

‘P*(m) = kum(x)euz )

RATRER—-HETUREZTR Qn(z) AR
X, %

f(z) = [Am(z) cos(Bz) + Bi(z) sin(fz)]e*?,

HA Am(z) # Bi(z) 5251 o B m KM LRSTR. LM
T R

¢*(z) = 2*[Cp(z) cos(Bz) + Dp(z) sin(fz)]e*®,

HAEIE SR kR o 18 fEH TR (6.66) FUAMERBERL (4
o +if FRAFERMB & = 0), n = max{m, 1}, T n KEF Co (o)
M Dule) B9 RBURE.

[ 5] 6] REEM 2
v +3y" + 3y +y=e*(z - 5).
FREFT BN

M43+ +1=0A+1)3=0,
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EAHZEBER A= -1. B, &7 EEER
y* =2%(a + bz)e™® = (az® + bzt)e™?,

HowH o b fiE. WERAMATE, Fii

(6a + 24bz)e™® = (z — 5)e™ 7,

F I HE SN 5 1

BrLA, JROT R E RN

) 1
— 2 _ 2,3 4\ —z
y=(C1+Coz +Cszx i +—24:1:)e .

L5 71 R T7 2
y" + 4y’ + 4y = cos 2z.

FAEH A
MNra+4=01+22=0,

CHEBER A = -2, H—HE, HERMIFFRITY cos2e =
L(e +e-i22). AT L, HIRIAD 4 = +21 GHHEM ) = —2 B
A, B, RATTIREAHR

y* = acos2z + bsin 2z,
Hobw$ oMb fee. MERAENE, B

8b cos 2z — 8a sin 2z = cos 2z,

F L 1
a:O, bzg

FriA, R RRREREN
y=(CL+Coz)e™®® + %sin 2z.
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FEREE T, RARCTRBOTBARMHETTHE, HATTLHE
ZARA R R LAER A T BRAN K H R — R AR R
PR ITRER R .

[ 81 KA T RA

a?_m—&l/, 3 =2z —y
ME—P A
1 dz
BERABZAFE, REEXET z W_MHER
d2z
d? + 9z = 0.

NERE B — N EAEEH R
T1 =cos3t, x2 = sin 3¢,
8z F 2o AN (6.75), Bty v BT HER YRR A
w:%@m&+3mma m:é@m%~3mﬁﬁ

AR B FOR M I R AL B R R

z 5 cos 3t 5sin 3t
= Cl . + 02 . ]
( y ) ( cos 3t + 3 sin 3¢ ) ( sin 3t — 3 cos 3t )
Her O H1 Gy HIERFEL

> 6-3

1. ERHREA
o[ %20 @l Heo
=Y 0, sz<o PEEY 2 Ma<o
TEX[E (—oo0,00) E&MTEE, EHEINHBERETHINEETFE. X5
AVHEMR 6.2 BREFE? MBEHFFAFE, BATHETHA?
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. RIEAR 5.
. BRERHMATE: ¢y @)y =0.
(1) By=¢(@) 5y=yv(@) REBEENNME Rk o) 5 ¢(z)
BIBRRTETHI N ESE T MR
(2) REMFBRE—MREY v = o, RXFRWER, HE
q(z)="7
. BRMS TR
' y" +p(e)y +q(z)y =0, (6.76)
HP px) Ml glz) BREE It a <z < b LHELERE
(1) & y=p(x) BHRE (6.76) £X[E T LA —NELRE B o(z) £
X\ I ERESETE), RiE o(z) FEXIE I L IEREE S (A
MR xo € I, 13 o(z0) = 0, MALE ¢ (z0) #0). Hilt
R, o(z) ZEEERAXE EZEEERNZELH, NI
B F S E RIS
(2) =R 1, M—REOFEERHEN LS.
. BERE u(z) Ml v(z) BATR (6.76) f— M EARA, Bk
(1) HBRAREBERE p(x) 1 q(z) REEX N ESFAM T E.
(2) u(z) Fl v(z) BRAELFRHEA.
AR GEE e 6.3
. BRI R
2"y ™ + a2y o a1y +any =0,

HF ar,a0, a0 BREE, = > 0. XA HE4HTHIC B
ZBNFF R TR

- RFERHBEIRS TR

d? d

ma—f- + rd—:: + kx =0,
He m,r fl k HRIEAEE. HBR A = —dmk XF, SFHNF
B ARFENR, RAFN BT L.
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9. RFHIEIRTETILE FRMl IR

d’z

s

Sk m, kyp L w BREMHIEL SRS  # wo Fl w = wo B

FORFIRL, HOTROMEE Y, KE w = /£ RHERTE A
.

10. K& FHIE RBEEHM S R

(1) ¥ +y —2y=2z, y(0)=0, ¥y(0)=1

(2) 2y" — 4y’ — 6y = 3%

(3) ¥+ 2y =3+ 4sin2z;

(4) ¥ +3y —4y=0;

(5) ¥y —2y" -3y +10y =0;

(6) ¥ —3ay” + 3a®y —aly =0;

(7) ¥ — 4y +8y" — 8y +3y=0;

®) ¥y +2" +4 =0

9) y® +2y" +y=sinz,

y(0) =1, ¥'(0) = -2, y"(0) =3, y""(0) =0;

(10) ¥ +y =2e%, y(0) =y/(0) = 4" (0) = y"(0) = 1;
(11) 3" — 2y’ + 2y =4e®cosz;
(12) y" — 5y +6y = (122 —T)e™=;
(13) z°y" + 52y’ + 13y =0 (z > 0);
(14) 2z +1)%y" —4(2z +1)y' +8y =0.

+ kx = pcoswt,



FtE FREMEE

WA HEULEME, RIIELME, REAVERHAERER
KA TR RRR T R sRi 88, I, #y K &
WIRFREE, WiIXBFRE BRER, kIR “TRERA”
WIRR, PIINTFREM. FLb, AURSEA B R AR B
SR FEB A TR, BRPLR R A BRI R PR E B IR
SR, ERARBIEERILE AR IZENR (Bessel, 1784—1846) ¥
MR T HP—R 58, BAERZ N NERFE, A K7
2, EIRrig L 758, NdmHT (Gauss, 1777—1855) 48 AfE T i#
— R AR E T RBORBREER R, — M EEWE
KR, BN EEEITRRNRBERCEY P E RN A,
HEM—REREMERE. FHFRT TR RE B E R
R, UnS5EEVEREWXS. AENEZENERE, AFRE
R R LEAE (Legendre, 1752—1833) M AT R B
KAEDUEIRITRR, TR XM IECHiEEEH= R MIER N E
IR AW EERITRE. BENE=AREBELHIE, BTEH®
/BRI EZY A

§7.1* HPHEIE

F— B LB AME M A ME— SR R BRI,
ERBANER=EPRITHN Y. MrE 18201830 4|6 FEL
PrERUEN T WIEM R E E (XEEERNZE PR
WisFEANET &R) Z)5, XIE 18391842 R[] LR EL L)
MU SL T WHE RS R R BRI M ME—Y e . THH
P EX N ERE. AT AR FEE, |ATRIHE—FaR 72

d
Zl% = f(z,y),
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HARE f(z,y) ERE G e R WEW; 7RE0, MF G NHER
— &, (0, yo), FEFEIEMHEL o A1 b, SE1S BRHL f(2,y) TELRIK

|z —zo| <a, |y—yo|<b

PRTEURAL (2 — z0) F1 (y — yo) B9 (C8) FEGREL

f@y) = aij(z —20)'(y — yo)’ -
i,j=0

LF R ATH R

B =i, ) =

SR, VI (B) W FAEAE R e IR .

B, BRI y = y(x) 7 20 MEFASER |2 - o] < h WRFEH
e, Tt BUAER MR —AEH. LRI (B)
Wy = (o) 1 20 AREERREIRE, B y = (o) 15 v0 AETIEANR
MTTLUBIER (x — 20) ) (20 B

y= Z Cr(x — x20)".
n=0

XA R el AT T X SRR AT B I R AR HLSE,
it B IEBA I8 F TS AT B 7 B T I R 115 RS AT

HI L.
BRiEHFH MR
> aij(z —20)'(y — wo)’ (7.1)
ij=0
ﬁ] o0
Z Aij(z = 20) (y — yo)? (A >0), (7.2)

1,j=0

HARE oy M Ay HREARER
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|aij| < Aij (7’73 = 071723"')7

WIFR (7.2) £ (7.1) B— MRS (RRHRE). WRREH (7.2) 7
K D: |z — 20| < a, Jy — yol < B P XL RULEHY, MM ELK
F(z,y) WS (7.1) 76 D W — R (S REE).

S 7.1 REH f(z,y) EHEBXIE
R: lz —zo|l <, |ly—yo| <8

EATLRAL (z—20) A1 (y —yo) B9 — TSI RRE, WHEEEE
M >0, B R

M
Fa,y) = (=) () (7.3
a b
ERTE X i \
Ro: |z —zo| <a, |y—yol<b
W2 flz,y) W—MERE, HPEH a<a M b<B.
S BF f(z,y) TTUAE R ERR— MRS B
fl@,y) = ) aij(@ —20)'(y — vo)’,
4,j=0
U FAEBREMIER o < o F1 b < 6, IETHRE
z ]a@j|aibj
4,j=0
RSy, NWEREBETER, WEESHE M >0, {75
jagla’® <M, FRH Jay| < o, (7.4)

Heri,j=0,1,.--
RIE, BAIE Ro WHEIEH (7.3) & XHERH F(z,y). 5,
4 (z,y) € Ro B, FHN1H W TSR FERAR:
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o0

Fle,w) = Y S —20) (v~ o).

i,5=0

BHEH, ANERX (T4) Wi Flo,y) & f(z,y) 7 Ro WRLEEL.
S 7.1 ATIAHE. O

513 7.2 B Ro Ll (13) RAE Fla,y), MAIHNE
B L =F@), v =1
FEIKHE |o 2ol < p WEEGE—MRFTIIM v = (o), HobHH
p=a(l—e¥2eM) TIEH a,bF M #E XF L.
SES AU RR (B), RATH

Yy z
y—yo) M
1- dy:/ —————dz,
/1/0( b a:ol_x_ﬂ

a

R

b y—y\ b T — Top

AR (E) ffey

2aM —
y = §(z) =y0+b—b\/l+ ab In (1— z a”). (7.5)

r — o

HT p < a, HILY |z — x| <,0Hﬂ‘ln<1— " )H,I‘U%Eﬁ

(x—xo) MRHREL. FH—HME, Y |s| <18, Vi+sTLUEBRKs
HIRRE. BAY |z - o] < p BF, FATFTLIER

2alen (1_2:—270)

<1,
a

PR AR R EARNRRBAE N TR, EE (7.5) % |z —x0| < p
B AT AR AL (2 — zo) ISR RREG T y = d(2) (Jo— 20| < p)
& (E) wiftnie. O
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BAE, BATTLABREIE AT EE T,

I 7.1 (WEHE) WRER f(r,y) EEEXE R WY
TR (z —20) A1 (y — yo) W— PRSI TFRE, NAMEEE (E)
T zo KA |z — 20| < p WE—NENTHE y = y(o), TTELERME
—H. BRI R AR p (9 A L.

B Bk, MIBBBEFLUE R LB f(z,y) BA s &
FE (FBHE

oo

fl@,y) = aij@ - 20)i(y — y0)’. (7.6)

i,5=0

K, 1k (B) Mg

Y=Y + Z C.n(.’l,' — CL‘O)n. (77)

n=1

JUEIRY St Pun=k: 3 pap - EEXA
C1 =y'(z0) = f(20,%0) = ago,
o) = fz(Zo,90) + Fy(Zo,y0)y' (o) _ @10 + 201600

C2 = gy (o) 21 2
—feHh, FAIH
1
Cn = my(") (x0) =:Pn(aco, ao1, @10, *** » Gn-1,0), (7.8)

ﬁq:' n =12, M P, XF ac, ao1, a10, *** , @Gn-1,0 KL
A, MAZTRX P, WEABHRER, ENRERS n BEXMEE

VX B ARG SO BRARREL (7.7) RISy, ARAXT BT RR
Bo2HTRIERN. EXHMT T, THSZNREREUR (7.7) WIEHER
B (E) e Bt RERGIEREXR (7.7) st BATiEL
HIBLR: (B) 19 (EIE) fbTie.
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B f(z,y) oK. HRXFOTAT UM B B2 (7.7). B,
XIERAFRME—); B ERERL (B) WM —.

A TIEH TR B A TEE, AT RFTESIERMR (7.7) diiesk
T A, B ERIE

@ L =F@y), v@w)=w

ﬁEF‘\
Flay) = (1_35—0:50)M(1_ y*byo)’

T o, b 1 M EELRGE 7.1 ARESIE 7.1 58, £ R N
F(z,y) & f(z,y) BRELL, B F(z,y) % Ro WA RAERHRE

F(z,y) = ) Ai(z=20)'(y —wo) - (7.9)
i,7=0
[[npi=h
laij| < Ay (4,5 =0,1,2,--). (7.10)
BE () WM
y=§(=) =yo+ »_ Cnlz —20)", (7.11)
n=1

Wi (7.8) FEIK P, B9 551
C = Po(Aoo, Aot A10s -+, An—1,0)-

Hit, BHAARERX (7.10) ATHEH

Cn = Pn(Aoo, Aot, 410, -+, An—-1,0)

> IPn(GIOOa ao1i, @10, ", GN—1,0)| :-|Cn|

(n=1,2,--). X (7.11) & (7.7) —MEEKE. W5IE 7.2 &
YREAT, REL (7.11) AR |2 — 2o < p PIHRLEL. B, I (7.7)
WMEDTE o — 20| < p WHEL. BT 28 7.1HER. O
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LR 10 MRt s R PR IR A B R B, Bl
D_VT o =o.
Fx b, REEHRKNFRER
y=Ciz+ Cox® + -,
W ERAT R, HEREEHH, mEl ¢ =0 -1 XFE
w1 EmEIME S T R RS EUR.
[MHE 21 et iy R RTE R TR R U, il 4n

2
- = - 0 =

AR
y=z+2>+28 +. fnlzg"t 4.
EREXER = £ 0 #H AU
[FHE 31 BB BT AN A T r BHMER. Fx
£, FEES TRA Y ENS

d
= fe@ o wa), w(0) =0 (7.12)

(k= 1,2, n). Roe—flk, BB A ERAAEE S DHE
HHE.

BEAEMEE f 7EXKR
Imlsa7 |y1|Sﬂa e ) ]ynlSﬂ
PO T LR AR B R B
@ oy, o)=Y e iyl (7.13)
i,jl,...,jn:()

(k=1,2,---,n), M55 7.1 BLITIE, FTEHa<afb<B,
FEM >0, B8R
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R (T s

& (7.13) HEEM k,1 < k < n) TR

l‘T‘ <a, iyll < b7 T |yn| < b

WE —MERE. HATASEE 7.1 RN HEERA: 4 TR
EE (7.12) £ « = 0 WIREBRN T UK FREE, HRIEH
LSRRGS

d
—Ci%’“ =G@, y1, -+ > un)y ¥k(0) =0 (7.14)

(k=1,2,---,n) 7 z = 0 {IEARMA T WS TRERI AT, E
B, R4 (T14) MERER G 5k Lk Eit, REGERR
y HIVME R

dy _ M y(0) =0 (7.15)

ENCEICHE

ERy=y), Wy=y) (i=12-,n) B2 (7.14) W &
553 7.2 ZUURHE, ¥HERE (7.15) 7E = = 0 WRBHMAHRA I
SRR, XA, BRTT AT R r R (7.12) WS R
R

SRE 7-1
1. BRI 1R R B R I8 T FR 4R AY AT 7Y e 2.
2. BWANENE
(B): ¢ +p@)y +a(@)y=0, y(zo)=yo, ¥ (zo)= w0,

Heh p(e) 1 g(z) ZEXE |z — 20| < a HATUBR (z — zo) BIWRSKHY
BHRE, W (B) WEWNER y=y() % |z — 20| < o AFFEH¥—.

3. RURIHE BT R B TEN SR BT E 2.
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§7.2 WBEKFEE
MAETFE, HAOTR T TR & W 772
Az)y" + B(z)y' + C(z)y =0, (7.16)
He A(z), B(z) #1 C(z) BFEXE |z — 20| < r PIRHT (T XLk
ZERNHERZTRNNEE). MBEEMEART (z - 20), AT

2 (7.16) FEAAGELEAE. MR Azo) # 0, HLTE zo S
i A(z) # 0, k7772 (7.16) AT BN TR

y" +p(x)y + q(z)y =0, (7.17)
Hey ZBEH
p(z) = B(z)/A(z), q(z) =C(2)/A(z)

TE zo HMHLRBITH. WITRXBEN & 2o IR (7.16)
BR. mE Alzo) =0, W B(xo) A1 C(z0) FELH I AETE
(FAENWAEF (2 - 20) BAXK). HH, plz) M q(z) PR
B—ME 2o MBRNELER (LR (7.17) 7E 2o HAYATH T RE

FH LB LWETE. MAMS T RANFTECE, B
BTHERSER (W 7-1 FE 1 2).

EIB 7.2 RESHE (T17) FHRBER p(z) # 9(z) X
8] & —zo] <7 ATABRL (z — z0) BIWCSXAI TSRS, M (7.17) EX
8] |z — zo| < r WA WA FHRER

y= ZCH(‘T - 2"0)1{7'7
n=0

He Co #1 C1 BREMERFEE (ENTERTE zo METME ¥
HiE, Bl Co=yo M C1 =yp), T Cn(n >2) TN Co #1 C; HE
RIR B AR E. a
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(5] 1] AR EARREE Ay 778
y'=xzy (00 <z < 0). (7.18)

HERE 7.1, AT BT (7.18) ARFEM

y= zanz’" (=00 <z < 0). (7.19)
=0

Xt (7.19) #FTEIK S, FABRMER, 5
y = Z na,z" " = Z(n + Dapy12”,
n=0 =0
y" = Z n(n —az" 2 = Z(n +2)(n + 1)apy22™.

n=0 n=0

LR y fy" AT (7.18), HIFE oy HRBURITAFHIK
AR (& a1 = 0), BE

o0 oo
Z(n +2)(n+ aptoz™ = Z Ap-12".

Fit, mRRBAE—E, RS2 TR BEAK

(n+2)(n+1)an+2:an_1 (TLZO, 1, 2, )

IRE] 2 ay =0,
3-2 a3 = aop,
4-3 a4 = aq,
5-4 a5 = ag,
6-5 ag = ag,

iy AR MEHE
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g =05 =+ =agp42 = - = 0;
(Zg:ﬂ, QG:—.—aO—’ s
3:2 6:-5-3-2
ao
a3np = , cees
(3n)(3n —1)(3n —3)(3n —4)---6-5-3-2
. W
4-3 7-6-4-3 ’
a

a3n+1 = (3n+1)(3n)(3n_2)(3n_3)..76437

Brek, BAVBE] Airy 712 (7.18) MIRREUAN

$3n

e _1+nz::1(3n)(3n~1)(3n—3)(3n—4)---6-5.3.2J

x m3n+l
_“n; Gr+1)(3n)(3n-2)(3n - 3)- 7643

+ay

ARIKEE DURFIB:, P BRI N RREOME = # R
Sy, Etk, ERAE (7.18) #EMR (X a0 Ml o HEBERD).
[ 2] >k Airy 7752 (7.18) 7 = = 1 LB W RERBUR
R, $EAR (7.18) E AL

' =1+ (@ —1)y, (7.20)
SR EHE D .
y=3 anlz—-1)™ (7.21)
Hyf. | (7.21), ATH )
y' = i}(n +2)(n + Dansa(z — 1) (7.22)

1B (7.21) f0 (7.22) fRA (7.20), BI7B
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i(n +2)(n + Dapt2(z —1)" =ao + i(an + ap—1)(z - 1"
n=0 n=1

mE R A RR SR M —E, BEIBEEARX
(n+2)(n+ Dante = an + an—1, (7.23)

ﬁEP -1 = 05 m_]. n = Oa 13 2a . ﬁﬂ%%\% Qap *u a, IJI\UEEJ:E%

_ % _ G0 41
a2—2, a3—6+6’
=t gm GG
tT o1 T 1Y 5~ 30" 120°

E I, BrREFRE A

-1 (-1 @-1D*' (z-1)°
2+6+24+30+"']

@-1°  (@-1 (w—n5+“l.

Yy = ag [1-!—

+

T [(m “U+% 12 120

— B, YBEARBEEANELZNRYE (Bl s X
(7.23)], B2 1 AREEEAGH B Y o, BWREXEH B ER.
(5] 31 RAEEhILTEHIE
(1—2%)y" ~ 22y’ +n(n + 1)y =0, (7.24)
Hern BHE
Gz =0 RELEr RN — A BEE T2, 4 2] <1
o, TR RN .
y=) Crz". (7.25)
k=0

S 1 a AR, 8 (7.25) AT (7.24), FTLARERR
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§:k+mk+ncﬂy+m+k+nm k)Cilz* = 0.
k=

H AR B HE A
(k+2)(k +1)Craz + (n + k + 1)(n — K)Cp = 0 (7.26)

02m = (_1)mAmC0a C2m+1 = (—l)mBmCIa

He
A - (n—=2m+2)---(n—2)n(n+1)(n+3)---(n+2m—1)
e (2m)!
il
B - n-2m+1)---(n=-3)(n—-1)n+2)(n+4) - (n+2m)

(2m+1)!
(m=1,2,3,---). Fith, WAEEILESBHFREE

y= [Corz™ + Copy12®*T). (7.27)
k=0

EH, o =1 B8 (7.24) WEAE S RSN, 7 (7.27) 1,
Yoo 218, y BBEREERERE. 4 n RIEGERE, &
IPHTE T — 7 B 48 e L (87 B R U (7.27).

IR R SE IR A O RR R R BRI TT LA B AR
B n BrgfEE, JEEXHEFRAREMS T REREMAY. XEA
EREEBARARBOLH R, HT R AT RURRELE
BEEEN. ER, BATRETUEE AR E NET. Kb
L, BN 19 A F A T REREMRZ —HEITER, B2
R TR, ER AR ORI BRI R
FERIREATIERT. XA 4B IEE 7T A S5 H KM 7 AT
CHIEAE, BlanseRk (5] A (7).



220 BEE  FRYEE

SRl 7-2
L SR THIS TR «© = zo LBRFHTWARNE TR ERER, HE
Hi AR BB A R
D)y —ay —y=0, zo=0;
2) ¥ -z —y=0, zo=1
B A-2)y" +y=0, zo=0.

2. MTTIRMERERE v (20), y™ (wo) My (z0), WIS MR AIE
[ BAIRTE zo A REZR B BTILIA:
W ¥ +zy+y=0; y0)=1, ¢ (0)=0;
(2) ¥+ (sinz)y’ + (cosz)y =0; y(0)=0, y'(0)=1;
3. K& Hermite 52
y' =20y + Ay =0 (-0 <z < o0),
He A BEE

4. Rk
y" + (sinz)y =0

¥z = 0 SBIFHIPIN LT R TR LR

§7.3* FhLESIN
FE§72 W90 3 1, RAVBEITHiLENE
(1—2?)y" —2zy' +n(n+ 1)y =0 (7.28)
DEERIE 6
y = Coy1(z) + Ciya(z), (~l<z<1) (7.29)
He Co #1 € BRAEBEHH, W

() =1 n(n2-|i- l)xz 4 (n— 2)n(n4—!|— (n + 3)x4 o




§7.3* EHLMEEHA 221

v(r) = 2 (n— 1;('n+2) 3+(n+3)(n—légn+2)(n+4) 5
B, yi(z) M yo(z) BREMETRH, THM n (& n > 0) ZfE
¥EE, y1(2) = Po(z) B—4 n REFRX,; MY n EHFHA,
y2(z) = Pp(z) B— n REFA. ELEERIE, RITER: K
T—AEBHE TN, WTUHE LR Pa(e) BRI TR —HER

1)*(2n — 2k)!
Po(z )—2"216'((711()1(”_2)16 2, (7.30)

Ht [5] #7 § 8BS (n=0,1,2,--).
PR, XHERMIERBE n, BAR (7.30) FrREH n KEM
R Pn(z) RAAEILE R (7.28) A ENWESRLBSER.
/i (7.30) XAEZHH

Po(e) = 1,

Pi(z) ==,

Pa(a) = 5(32 - 1,

Py(z) = %(5:03 — 32),

Py(z) = —;—(35:04 — 3022 + 3),

1
Ps(z) = 5(63:1:5 — 7023 + 15z),

&%, MHERHF
Pn(—z) = (—-1)"Pn(2),

Bl Pom(z) RABEE, T Pomir(z) BAFEE (m=0,1,2,--). T
B TR AN EE BRI T B BL T A

Po(x), Pl(.'L‘), PQ(.’L‘), (731)
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HIRRFF I, A, BATFEITLEILELS TR — R
MR 1 P,(z) %2 FEERN (Rodrigues) AR

Po(e) = o 022 _1ym, (7.32)

2! dgn
M2 545 H

P.() =1 M Pn(-1)=(-1)" (7.33)

WA MA_TAAK, FERY [ <k<nif, &

n
d z2n—2k _ O
dzm o

FRATE

d" 2 n_dn (1)”' p2n—2k
FES dz™ Z < kl(n — k)! o ”

= (DFnl@n -2k -
= ;0 M- Rl 201 &

BRA (7.30) X, RABIAR (7.32). O
MR 2 ELERER (7.31) RIEH, B

1 ] 0 M m#n;
/_1 Pn(z)P,,(z)dz = { o0 >0, Ymen, (7.34)

#ETU%IEH On = 2n+l
B APk n <m. 4

up = (2 — 1", ul® = dd—xsun,
W ZEEBHAR (7.32) BHA

(n)
P,.(z) = 2n U -
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Fk, SEEMA m RGEBBREIFNA (7.33) XFH

1
/ P (2)Pom(2)dz ! / M (M) dz
-1

2n+mp!m!

-1 1
. / w(HD(m D) g

rFmntml J_,

— m 1
= ——( 1) / ugl"+m) umde,
1

antmpiml! |

Wy < m B, uP™ = (x —1)" =0, B (7.34) BYHE—

d n+m

MBS BIE % n=m i, fEXEPHEAR

/_l(Pn(z‘))2dx = ((QR:L)I;/ uMu,dz
_ =nrEn)! / 2_1yn
= (z" —1)"dz

(2nn|)2
_ (2n)! ”')2 2n+1
T @2 @2n)!(2n+ D

2
T o+l

i (7.34) WE_MERBEEIE O

FIFHER 2, (5B E M (Fourier) ZEAY IR, BATALATR
H¥ f(2) XTHILBEEXZHAR (7.31) MRIFRE:
# f(x) X [-1,1] LA, WEHE f(z) 2T Pa(z) BT
MHBEHEK N
~ > anPn(z), (7.35)

n=0

Hoe UM REL

* 1
an = 2”; ! /_ f@Pa(@)dz
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J" XA MR BOR— e sl BME R, R — B 8F f(2).
FATTEX BRI B 5 | R 5 16 2 S MR S A A T B
GR. IMREH (1-07) 7V f(2) TR -1 <2 <1 RHXAH,
I HTH A2 ~— ML
(D3KFEE (Dirichlet) b f(z) 7E zo MHEH—XF L
SYBRE, HEEX XN LR S BE SR E R
(2) 3K JE (Dini) K XMTFE—HE A >0, H

/h F@o+1) — f(zo+0)+ fmo —t) — (20~ 0)| ,,
0 t

FEIE;

(3) Hoélder Hff: f(z) 7€ zo AL, FHHMTF T4/
t>0, RERX

|f(zo £t) — f(zo)| < Lt*

WAL, B L5 o #REMESR, Ha<1(¥a=1Ha2}
[k 2 OR

A2 (7.35) AT XEEMHEBE 2 = (1< E< 1) Ig
2| 1
§[f(§+0)+f(§—0)];
FER, IR f(2) BAE = = € EEE, MBS UEHEMRKAE z = ¢
BUWCSE] f(€).

S’ 7-3
1. AR
G(z,t) = (1 - 2zt + t2)"1/2,
M G(z,t) XF t BIFHBEREY
G(z,t) = i Pn.(z)t",

n=0
HF Po(c) BYLEETR (B3 Gz, t) FyBhik s Mt & i
). :
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2. R LB Gz, t) PR ESEx
(1- 2mt+t2)% =(z-1)G,
IER TR
(n+ 1)Ppti1(z) — 2n+ V)zPr(z) + nPr_1(z) =0 (n>1).

*3. FRXIAAAR (R §6.1) RLFHEEFT BRI B 15 Pule) RIETX
ff Qn(z), FFHIEH: M2z <1WM 2z 1H, |Qn(z)|] = +oo.

§7.4 I NFREEE
¥E§7.2 7, WIEKRIEH, MR
A(z)y" + B(x)y' + C(z)y =0 (7.36)

TE# M zo WM EERSER. X A(2),Blz) M Cx) B =
BIZTR, (AL <o BEEFTLUBR (z — z0) BIREEY), T HEA1E
HAER (z - z0). AWHEHE—BIEN, B FE (7.36) EH—%K
FETRA R AR TR R (M TH A =R 7.3).

@ zo RFR (7.36) I—AA, W A(e) EFETF (z — z0)F
(k > 1), T B(zo) # 0 8 C(zo) #0. —RME, F72 (7.36) £H K
BTN B BRSO R @R, TR A 20 WAERE TR
TeARly. 1ERAITEE LAHT

[ 1] Wi tss 7
o2y —2y=0 (7.37)
EHE z =0 fHE RS,
AR (7.37) BEKA AR (W 6-3, % 7 &), FrUAES
KB EWERY

C
y:C’lxz-i—?2 (z #0).
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H, 7718 (7.37) 4 z — 0 By A Rt R TRE R
y=Cz® (CREBER,

EAAHE y(0) = y/(0) = 0. HIIHE (7.37) FALHHBE
v(O) =1, y/(0) = 0 Wfft. EIY, FEHFE (7.37) 92 o = 0 B
SARIERER —SE 0. BN, IR (7.37) By = L %o 0
HATLIE, NTTETE 7= 0 ATBRRFLE

(5] 21 sy R
22y + Br -1y +y=0 (7.38)

TEAT A = = 0 B E R R BRI TTEE4E.
WHE (7.38) BRFEW

y=Y Cna" (Co#0),

n=0
AT, AR
Cny1=n+1)C, (n=0,1,2,--.).

H R TR (7.38) B R BRI
y=Cy {:j nlz™,

n=0

ZHBRRBREZEN (RE z £0). HHIFRE, ReEEd AL
ERFBRDR BT (7.38).

L5 31 KA 5 75 72

1
oy +zy + (m - Z) y =0. (7.39)

FRE (7.39) il 2 =0 AM—H L. A
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W w=u(z) HEHE

ERRMRETRH 7
up =cosxz Hl wuy =sinz.

Bk, &NSEIR (7.39) MR RET R

_ cosz Z((m:))' 2244, (7.40)
ﬂ k
Yo = si;lf Z (2ki)1), 22+ (7.41)

HE, (740) f1 (7.41) HARLEE X THRERE, EIMRETUY
TR T NFRH
Z Cr(z —20)""  (Co #0),

n=0
ﬁ*’%’lﬁ p WMPEIEHR. B, J SCREREL (7.40) X‘]LE;L?: zo =0 Al
p=—3 T SCRHRE (741) MNT 20 =0 fll p= 3
WA 7778 (7.36) FILABKE uan TIE:
(z — 20)*P(2)y" + (z — 20)Q(z)y’ + R(z)y =0, (7.42)
Hrp P(z), Qx) M1 R(x) BRETA (SFENFE zo SHHIATEK

(z — z0) HIRFRED); 3 H P(zo) # 0, T Q(zo) 5 R(zo) AFIRTEE
FTF. W zo Ko 7772 (7.36) Y ERE .

EIE 7.3 WOITRE (7.36) TEIENF & zo HIATHINA K
I SCR R B

y=Y_ Crle—z)*** (Co#0), (7.43)

k=0
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HAES p MR Cr (k> 1) ATLLARNIEHE.
W 7 zo REYRE—MIH |2 — 2| <r A, BATATLAETTR
(7.42) BN
(z — 20)*y" + (z —x0) Y_ ax(z — z0)*y' + D br(z — 0)*y = 0.
k=0 k=0

BEER BX) | CREER (7.43), WA TR G AE

(z — x0)f {Z (k+ p)(k + p — 1)Ci(z — z0)"

k=0

+_ arl@ —20)* - Y (k+p) Crlz — 20)*

k?oo kO:oO
+ Z be(z — zo)* - Z Cr(z — xo)k} =0,
k=0 k=0
HEFERK (z—20)”, BAHFREAHE—E LB RE, RE3MT
By R AR

[ Cofolp) =0,
Cifolp+ 1)+ Cofi(p) =0,
{ v, (7_44)

{ fo(p) = p(p — 1) + aop + bo,
fi(p) = ajp+b; (5 >1).
BT Co #0, Friih (7.44) WE—RXBRBHFHE

p(p — 1) + agp+ b = 0.

B o1 T p2 RASIRITREM PR (B0 18H5R ). AP MBI R
HERS, L2 p1 > p2; B, ENIR—IEHER, XHHE
p1 AHFE—AR.
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XEE, BATE

{m@n=m
folpr +5) 20 (G >1).

EH, X FHERR p = po, AT (7.44) BB ZXFF 06, KKH
ER¥C1,Cy,- -, Ck,- -+, NTTREITE (7.42) —1 (BX) T X
FAHN .
y=3Y Cilz—z0)*** (Co#0). (7.45)
k=0
AR (7.45) 7€ zo MHLRWSEH (FTREREE =0 &, X2
B A © =2 BY (z —xz0)”* FIRETLE X, FIIXF o = -1 B91ETE).
W p1 — p2 =m, M LR p1 BIEETFTH Re(m) > 0. BEIH%
ﬁ oo o0
Zak(ay — z0)* M Zbk(ﬂf — zo)F
k=0

k=0
MAERXME |z —zo| <r WL, AU FEERN mn(0<rm <r), F
TEM>0 (AR M>1), #E15

M M M
lar| < > 1okl < =5 lpraw +be| < — (7.46)
e re . rh
k
ICk| < (—TA—{) (k=1,2,--). (7.47)
1

HLE, BT folp)) =0 UK pr+p2=1—ao Ml p1 —p2=m, &
HiE]

Jo(pr + k) = k(k +m), (7.48)
R (7.46) fEh
_ |p1a1 + b1| M %

<

il = )
= R D Sams1 S
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B (7.47) X k=1 oL, BAER (747) M k=1,2,---,5s — 1 i
3, MABHEA (7.44) R (7.46) F1 (7.48) 154

s—1

Z Cifs—j(p1 +3) + Cofs(p1)
j=1

ICs| = (M| Co=1)

sls +m)|

s—1
STICH - (o1 + §)as—j +bs—j| + |pras + byl
< =

g2
s—1

Z ICj| [lpras—j + bs—j| + |jas—;j|]
< =0

52
1 MY\®

§s(s+1) (H) (M)s

< < | — .

52 o)

IR T (7.47) A3 Er R IERE k #RAL. FH, SHFEER
W s (0 <rp <m), BRI URREL (745) 0 < o — 20| < T
PSR

REENIEE, HIETR o BEEE, RIERW (7.45) B
—AEW GRS, TR (7.42) BEREN, Frl S5
SEERA R ER A T, R ERTRAM (7.45) B AN LR SR (&
W, §6.2 B9ME 2. O

[RFE T 24 o1 F po BREFGFEH p1 — p2 = m NIEEBREEHE
Bf, —fRARREN o tHEFBREI NG (7.45) REMT SRR
GXBT fo(p2 +m) = fo(p1) = 0, ELHBHEAR (7.44) HEAY
Cr BPREBRIEME). (HHRATTURMANLGERAR (REASZBHAR
(6.56)), N5 p1 HEHIT SUCRREMS (745) Kk, BRSBTS
HRW T AR,
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(6 41 K MERFE

22y" + 2y’ + (22 —n?)y =0, (7.49)

HEH n>o0.
FEE, z=0RINERFRE (749) WIENZT L. dEH 7.3, E

A XRREUE

y=Y Cra**®  (Co#0),
k=0

HARBCr (k> 1) MR p FFE. EXARBRATTR (7.49),
AR HER

S [(p+n+ K)o —n+ K)Cr + Cralah*? =0,
k=0

HAAE C1=C2=0. AHBHEBHEARX

HTFER Co#0, HC_1 =C_o =0, Fflfg LHAE— (k=0)
i Fark L
(p+n)(p—mn)=0.
BRI HETR o0 =n M p2 = —n.
SRF p = p1 = n, BAR (7.50) A

2n+k)kCk +Cha =0 (k=1,2,--"), (7.51)

H Cr BRR (2n+ k)k # 0, BT AR B E Cr. RAKHIN,
7E (7.51) R k= 1,78 (2n + 1)C, =0, NTiEF] C, = 0, I
it

C3=Cs=-=Copy1="--=0;
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-1
@ = oy @
1

= At Dnt2a O

Cy

Cor = (=D C
* = Rt Dn+2) - (n L BR O

THHEMA T KEHIES Te) AR
Fn+k+1)=Mn+k)---(n+2)(n+1I(n+1),

(k+1) =k,
FFEX )
= T D)
BAOTRFTLEE LT Cor BEBRME N
Cor (—1)k 1

- [(n+k+ 1)k + 1) 22k+n’
SBE, RORFASHRAR o1 = n, RAEE D B/RHTR (7.49) py—
SCRR B

B B 20 (—1)k z\ 2k+n
y=In(@) _;I‘(n+k+1)I‘(k+1) 5) - @

BHEL, J7UREE (7.52) ML o HRUA, BWEE—
R IRAE.
MRLTHEIR p = p2 = —n (n > 0), BIAR (7.50) WA

k(k—2n)Cx + Cha =0 (k=1,2,---). (7.53)

X X7 PR S T AT e
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(—) 2n REFAETERHR
XIHE (7.53) 5 O BERR k(k — 2n) # 0. BT LE#0T
W, RER .
Co= s>
2-"T(—n+1)
W R] 75 D BE/R AR 53— AT R R

_ B s (=1)* 7\ 2k—n
y=J-nle) = ;;) T(-n+k+1DI(k+1) (5) ’ (7.54)

SR NEREE EE, Y2 00 J_(0) BERY.

(=) 2n FTRNIBHEN.

WEHE (7.53) B Cn B REL N(N —2n) =0. FHIH (7.53) 3K
B On SLEEME. HWERATHE X2 W LE T E:

1) on HF— A 2+ 1 B 0 BRI s + o KR
(7.53) W1, %4 k HEHET, Cr R k(k - 2n) # 0. HIH,
EEE (—) —FEWHE Cr. T k HarEEt, & k<2s+1, U
Cr(k > 1) R k(k - 2n) MAETEH, HILE

Cr1=C3=--=02%_1=0;

Fk>2s4+1, W (7.53) B4 Cosrr RFCHE, MHA

(2s+1)(—2n+25+1)Coe41 =0,
(25 + 3)(—2n + 25 + 3) Cog43 + Cos41 = 0,

H, HES Copp1 =0, MHAE Costs = Cosys = -+ = 0. FFLL,
Mo KR BEE, STET p2 = —n, BIVAABRI -1 SCREE
By = J_n(z)[BERIRERF (7.54)].
2) 2n HTFT—AMEE, B on ABE XETEIH (7.53) #EH
02 #Oa C4 ¢0a Tt C2n—2§é07

29,3
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277,(2% - 2n)02n + Cop—2 =0,

MM Con—2 = 0. XERTEERRTFER. B, METF p; = —n
ARTREME AR (7.53) Rt 512 (7.49) B9 SURR B

WEE, AT REE Jn(z) RETERM B — MR, ST T4
Bon>0, BOMSH o # n, 0 o TR n, W Ja(z) T I_a(z)
WEB, THRH
Ja(z) cosam — J_,(x)

sinar

= NVEIRITRE (1.49) (% n = o BY) — M, FFEHETE 2 = 0 BY4T
BHELRY. EE, Ya— nb, B3R y.(z) B—4 0.0 BHAR
B BATABLIAEN, 4

Yn(z) = olzllgz ya(x)v

Yolz) = (sinarm # 0)

all
1) = i el Sl
FTLAER], y = Yo (o) RIVE/RFR (7.49) K%, HS5E A%
IRRREL In(z) BT, EMEHEKSE (Neumann) F# 5 (H
T BE n % NERTHK.
Xt UERTRERBORSER. BT FRAITEEXT T E/REH
Ve ey BB IHie.

(7.55)

IR 74

L OZFH ¢ = -1,0,1 BTFFIMS TR 25 (BH, ENEFSEREE
& )7
(1) zy" + (1 —2)y + zy =0;
(2) (1—-2%)y" — 22y’ +n(n+ 1)y = 0;
(3) 2z*(1 — 2®)y” + 2zy’ + 32y = 0;
(4) 22 (1-2®)y" + 227"y + 4y = 0;
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2
(5) v+ (ﬁ;) y +3(1+2z)°y=0.

2. B SURBECRE T 5o I iR
(1) 2zy" +y +2y=0;
(2) 2% +zy + (- 5)y=0;
(3) 2z%y" —zy + (1 +2)y =0;
(4) zy" +y=0;
(5) zy" +y —y=0.
3. kILEaHE
z(1l~- a:)y” +-Q+a+ ﬂ)]y' —afy =0,
HY o, 0,y BEEH.
(1) iE9 o = 0 B—MENIZ S, ARRAHRIFIRSY

p1=0 F p2=1-—7;

(2) Mz =1 R ENFA, HEHHEITFRY

p1=0 F pp=7-—a-p

(3) W 1—y FEREEY, W@/ TEE2z=0 BRI E — R
RYSEH
y1=1+

aB ala+ DB+ -
7‘1!$+ y(y +1)-2! AR

(BILTES). KR ERREERER 4
(4) | 1—y FREH, B MER

R P C ke ) [ ke e R V8

v = (2—n)-1! *

CELESVCELES T PRESICELAS I
@G- 2!
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§7.5 * NERFEK
FEL—Fe, RATRE T /Ry
2y +zy' + (2% —n?)y =0 (7.56)

B R (P s n > 0), AR EE XTI BENE
PREGH: R BREH y = Jn(e) (N (7.52) ) B K%
IREB Yy =Jn(z) (% n FREH, W (7.59) Fy=Ya(z) (4 n
R, W (7.55); Ya(z) RAEKEEL). BTHEXHEEER
n HRBEWHL, FIUARNETESBE n DR EUHK
In(z) Kn BrNBREM; TR Yo(z) Hn PERBERY. £

EBERH XA B E S R
MR 1 Y2 —ooolf, Ju() Ml Ya(z) BT EHER:
Jn(z) = % [sin(z + a,) + o(1)] (7.57)
A B
Y,(z) = \/—% [cos(z + Br) + o(1)], (7.58)

HA o(1) RIR—ATLH /NG, T An, B, an l B BRHES5 n &
XEEE, H A,>0,B, >0.
B 4
u(z)

NN DUZE/RTTRE (7.56) JEHiet w(z) FRi Ry TR

2

u'(z) + (1 _r 2; i) u(z) = 0. (7.60)

By In(z) BRITER (7.56) MAETHR, BTl u(z) B M &reis i
12 (7.60) BYAETAME, T w(z) A o (z) REWHE (03148 6-3 5
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4 &), B

r(e) = V[u(@)]? + v (z)? > 0.
Bk, BATATLE u(z) A o (¢) FERARALIFRITER

u(z) = r(z)sinb(z),
{ u'(z) = r(z) cos 6(x). (7.61)
R (7.60) ATLIBHXT r(z) #1 6(x) BITE T2
r'(z) = n2x; i r(z) sin 6(z) cos 6(z),
(7.62)
n? -1
6'(z)=1- % sin” §(z).

/:‘\(\
0(z) =z + ¢(2),
W (7.62) BEE_ATTEREN
1 2

¢(@) = T sin’(z + (),

B S T45
z 1 _ 2
w(x)—so(l):/l 4 t2” sin®(t + o(t)) dt.

EAAMBTS Y 2 — oo BHRICHA, FHHER lin ¢@) = o
fete. WTIBEIMHER

6(z) =z + an +o(1). (7.63)
H (7.62) WE—-NHTRIE
r(z) = r(1) exp ( / () sin O(t) cos 6(2) dt) ,
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HA ¢u(t) = (n® — D/t FH [sin0(t) cosb(t)] < &, FrUATE b5t
TG 2 — oo BHRYCSY, MTTHER

lim 7(z) = A, = r(1)eli” ¥nsind(t)coso(t)dt
00

. HE, (o) BEERR
r(z) = A, + o(1). (7.64)
8 (7.63) 1 (7.64) /RN (7.61), R f115F)
u(zr) = Apsin(z + a,) + o(1)

il
u'(z) = Ancos(z + ay) + o(1).
T H (7.59) LR (7.57) ML, W4, BEAMELERRT
CIEE S
(@) 1 u(@ _ 1,
uﬁ ~5 —p = ﬁ [v'(z) + o(1)],

MR E] J, () Hr#TE R

Jn(@) =

Ji(z) = % [cos(z + ap) + o(1)].

ERUBRERNEGER (7.57) HESRSBTRNY, sE0, RITH
PARTHER (7.57) #EATR S 00325

RIFERAESL R (7.58) WAL, 3 HMEWE LTSN E
w0

MHER 1A, Jn(z) Ml Yo(o) BEXFEZAEE [MH, ©
MF B B (LB ILEEH 9.1)]. 546, M Ju(z) E
KA A

Jo(0) =1, Jn(0)=0 (% n>1);
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FATUERA

R, Jo(z) fl Yo(z) REVETCXRM. B 7-1FIE 7-2 451%
RT Jn(x) M Ya(z)(H n=0H 15) BEE.

y
1NJo®

Yo(x)

0.5- . /)‘\/\/

B 7-1
y
Jl(x)
05 Y1)
ol 2 4 \6/ 8/ 10\ 12 14 x
-0,5-/
& 7-2

RAIEZHE Jo(x) BEFENER, HHENHRAEH
(BRHHE Tn(z) HEM). BXETQRKHED N

0<61<52<"'<ﬁk<-“(—)00).

(EE, EfSnHExX)
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BE, EXEO0<t<1 EEERHRE
In(Bit), In(Bat), -+, In(Bt), ---, (7.65)

WA THEr

MR 2 RER (7.65) ERE 0<t <1 ER—ALLt M
IERZF, Bl

0, Y j#k

] (7.66)
ok >0, Y4 j=k.

1
/0 tJn(Bt) In(Brt) dt = {

S ELTTLABEH; s = ST (501

i 4
u=Jp(at), v =J,(bt),

FFRL T FRRX ¢ SRFE, W DUEEIR AR (7.56) HEH
i + tu + (a’t2 — n?)u =0

Gl
25 + to + (b*t2 — n?)v = 0.

M LA 55
2 (it — ud) + t(vi — ud) + t2(a? - b*)uv = 0,
HERT ¢, LXK EH
ad;[t(viz —ud)] + t(a® — b*)uv = 0.
Bar L3, FFER u(0),2(0),4(0) M 0(0) RERM, KI1EF

(a® — b?) /1 tuvdt =u(1) (1) — v(1) a(l). (7.67)
0
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il
u(1) = Jn(a), (1) =aly(a),
(1) = Jn(b), (1) = bI(b),

FRLATE (7.67) B a = B; F1 b= Bi(j # k), FFIER 6; M 6 #R
To(z) B, BATBH (7.66) FHE—FRS. RF, 1 (7.67) F
B b= B Ml a# B, WA

Br

, — B2
#EERBE a = B, HEGEMRFELEEN, HAHE

1
/0 (@) Tn(Bit)dt = %00 (0) T, (5

[ a5 600

B B & Jn(z) RIEELA, U LERGHRE—IER. XHIE
BT (7.66) FHIE_Fm. O

E, SEREMEERS, RIATWTLINERE f(¢) EXH
0<t<1 EEFIERELEHRR (7.65) HRITFFE. HEH
f(z) ZEXIE 0 < = < 1 R, MIR[EEBERT NE/RIERRE
& (7.65) BIR0 T ST

f@) ~ > akdn(Br2), (7.68)
k=1
Her R R ’
2 1
% =GP /0 ££(8)Tn(Bat)dt.

RTLLEM, W VEf(@) 720 <z < 1 LASRATR, AL §7.3 K
BRI b2 —L, T (7.68) AT XM BHE = = 2o
K (0 < z0 < 1) WEBLE] 5[f(zo —0) + f(zo +O)); $51, R £(2)
Tt a0 RIS, MR BRI SERISE S (oo).



242 FEE  FRERE

TERCE BT R o, DUSEJR iR B 8 B SR 8 (7.68) 2
2% AR AR,

JJ’E 7-5
1. Rk .
L& In@] = =2 g (2);
%w.}n(z)} = 2" Tn1(2).
2. IEHIEERERY) DUE/R B R

I@) =/Z sinz, J_y(2)= V2 cosz,  (RHErE)

Ty () = (\/12(2 )n+2(di:)n%_x,

Jonj@) = 2@ayEo O g p )
3. HNERREEERS TR
y"-f—:zy:O

B



FN\E THELSHXZIELYIS

MR E B R BN (Poincaré, 1854 —1912) 7E 19 42 80 4F
BRI RIS R e R, ME BT X8 iR, iR
MBI FTTEA B i — S RORHEWT R A MR (WA, e
1), HMERFRIEXKEMS T RO —MERWFE, B 20 it
LUREBAEMS T BEBOER. SENKEN, REHER
LR (Lyapunov, 1857—1918) X4y H AR R B E T VERY
BAR, REHEHERHX—IEET/E

EER, AMIMEOME FRGE—MREVERS R
BT HRENE BIEREHREEM), YRR SRR
B AT RE t BES T (chaos) BL&, T HLOGO7E— 2 70 B ARG I 4R
INEMTER TR THREE EIEATREE), URX R
SE TR B IR BTt B 43 32 (bifurcation) BR4. B
ZRAMHF A RER AR XERRRET HFHH TE,
F BRI TR B BB XA T iTRE. SR, Ve —F
ERTTHIER, MRS DERNTERN—5.

ETHO T REEERNNABRATISEL B RERMMS
RS, BOMUA BEERF R E R — SRR S A
TEE— BN E. FEERX SR EE 7 2% 30w (6,
9, 12, 20, 21, 22, 26, 27, 28, 30, 31, 34] %.

§8.1 FWHARL, HTEEHE

R — B SE R M TR R ¢ (A BAFHR & = (21, -, Tn),
;:F_E.B%HEE T Jé:mjéﬁ‘]ﬁgjg 'v(a:) = (vl(m)a"'1vn(m))a ER
MR « B MRMERFE M #Eshrih

= =), (8.1)
ER—THEMATE (L §5.1). MBEK o(z) #HRMH TRR
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BIFETERME— PR B 2R, U AR (TR 2%

m(t()) = Ty, (82)
R (8.1) FFTEME—HIWE R VMERMG (8.2) YRR
T = (P(t, to, 1‘.0), (83)

ERET HA M TE to WRAIZE zo KEES). RATK = BUEHM =
[a] R™ G430, MHK (¢, =) BRAER A R < R™ 3 r-1@%8a). #%
RO IR, FE (8.1) S HERPEXT — 14
R, Mk (8.3) 1" HZMFPHERR—FELH (to.20) 5
KEGYIE RO ER (REIR HL).

RERNNZ I LS 1 A —FILE#EE: 7R 8.1) 748
ZRFHE K 2z, HET —TEERE

v(x) = (vi(z), -, vn()), ' (8.4)

EWETEMAZE T E LT —NRES (S FrmR%); i RAx
(8.3) EAZEMPHE T —RE5EEY (84) WEHN R FFE
HEER), AR ¢ h2E, B to METHRR LR z0. B
B ¢ AR, FRUARAL o) EHEZRPHENLAD, &
W RETRTE L AR BT R T i ¢ SRR PR B2 B 7 .

MBEEE, Ry HERP s, TRRNEAZ
[EIrFHIEZ. SR, PO HZh ¢ JhUH = R SO R AR
ML MERKXAH BN HIEEL: EREA M 23iHul.

BT TR LM (8.3) KB BREARX, FURNE
XEES R NEET (8.4) Ml &, ZIRBPLH LR
fiE, WEEHE—F, XFHEPXRRNHINGHE FFh AE). B
B, oI R E B IR URRAE LR .

MR zo BEES (84) WEA, B v(zo) = 0, MBRITE
B HF—PTEHM = = zo. BAWEN, & zo HE—F (BILHY)
Hek. XBEAFRR 2o HTE 8.1) —FFER, ERRTIED
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H—FPES. SERNSED, ETHEMLE L TR IS
FHEF R, TIH2 ¢ - co( —oo) B, HMHKHTTREMM
(B ) V. W, EHE (81) WTHSUESE.

IR (8.3) BR—MIEEHNARZS), BIFFEET >0, {#45

‘p(t + T7 tO; :B()) = ‘P(t) tO, 270)7

WEFEMZERFHELRR —KAML, TRE A FEE ¢ - oo, IF
KM ERYEAER TR 2 5.
RIS T, XTE A TR — A A (R

(9] 11 B M(z,y) 7 Ozy FH LiEZ), BMETE (2,y)
REEE v(z,y) BAEMTHKT SRR &

v =—y+z@® +y -1), vy=z+y@®+y>-1),
NI R SR EE TR

%:. :—y+z($2+y2—1),
& 8.5)
dy _ 2,2
3 —FtuE +y’ - 1),
Y RAWAIR, &z =rcosf, y =rsing, MWK (8.5) #
e dr _ (r’=1) o _ 1
at Todt
WGBS 5
1
_ 9=t +0,.
SVTGe TG

BAHE 7(0) = ro, 8(0) = o FEWT z(0) = z0, y(0) = yo),
W Cy = (g —1)/rg. BF, 4 (vo,y0) HATEMEE I 2K
B, C1<0; 24 (zo,y0) BB THABE I 258, C1 > 0; 24
(To,y0) KA THALEE I 2 LI, C1 = 0. K¥HE (zo,v0) B
[, R% (8.5) MHLRE I T UHORE H25 .
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(1) 4 (z0,y0) = (0,0) i, BIRHMET A (0,0). WEF, (0,0)
RES (8.5) WHE—TH .

(2) % (zo,yo) MTERMEA I Z LA, MNP
I, BRAE 7 8 IR 1.

(3) %4 (z0,y0) M I ZPFHAART A (0,0) Bf, ANAIH
AR T AREAME. Y ¢ — +oo B, BEMETEHEIEE N T4
& (0,0); T2 t — —oo B, BIRASHEIGETHL I

(4) % (z0,y0) KA I 2SI, HRWPLRE [ SRR IEM]
B4R, TiHY ¢ — —oo BT, EIRRSERET I

Bl 8-1 R &4 (8.5) BAHE, THE 8-2 M B T AHRLARAY P Y
ARB LA HE — RO WA RRZ MEERER.

8-1

e, RMNBEERY: EA—PABHITEERA 8.1)
ROFER, T R B A o o B0 2 B PR TE AT ME — AR, AT LARY
EAEH N LS 2R (REEHM AR ¢ RERIRN), 7
WM, Bk, PES F Q) MARSES. EXPEXT,
RAOTBIEHD TR (8.1) AT BIARE.

TR N RGN BEARER.

1° BN TFEBATHE: HRE (8.1) WS MEER
MEESE t BEETERETLR 1) WIS ME. HLE, &
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- @CQ%

8-2
(a) (xo,y0) FE I PI;  (b) (z0,y0) € I'; (c) (xo,y0) ¥E I' Hh.

(@)

T =) RRLK (8.1) W—A8, WHFTENEEETYEER
IE: MEBHER C, =0t +0C) W2 (8.1) BYIR.

2° HHATEE— RN E—t: B i — &,
R 81) FEM—MHREL A, FEE, SRWEEERED
MEY. BB, THRIESROME . BIRERESEN o0 ST
APEANFR R L L FlE 2o &5. MERT Mg HE
DHIEFHZRAFGBS AR N A D (ENETERTR—%
BT ML), HEAENERZERPHRELHE L L (LE 83,
XEARYIE ¢ < to). A Iy BRIERFRS BRI ¢+ B A T
ta —t,, MBHEIT 1° S8, PRGBS N MERES% (8.1) Wl
M2, HHEYS L EOE—ASH. Eik, e,
oA NEeEeS, NEIERSRHEHRNEE. 5—F
W, 50 EEEEERUEHRNRE. XEE N AL E
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MR zo MMBLAMRKERE, X5 LEsyERgAHETE.
E, ME—HEARIE.

/ I I
%\ “““ 7) -
L | I
i 1 -
t h t

& 8-3

PERR 1° FIHERR 2° U, SRPUREENT AR T ¢ M
T PBESH—RES MAEHZE PR, THREXRER
vidii B0k ie-

MAh, MR 1° BFAE, RS (8.1) K (8.3) —1FF
@(t —10,0,20) 2 (8.1) W, HEFHEHES (83) —HME
FR B RIME A (8.2), AT M ayME— MBI ESSF, B

(P(t - to,o, 580) = <p(t,t0,:c0).
E, 7F (8.1) MMEFRIMATBEEMAZ THHRZ to =0 Ky

f#, SFRICH
(P(t’mO) g ¢(t,0,$0)~

3° BN RS (8.1) HIR ot xo) WEXARK
@(t2, @(t1,T0)) = @(t2 + t1,x0). (8.6)

W &R AT, mEN o HRKEINFHREN
] ¢ B3k 21 = @(t1, o), FLITRTE t2 BliE 2 = @(t2, 9(t1, 20)),
LM zo HEMIZIHTRETARE ¢ + 2 WA 2.
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HEE, AR 1° A ot +t,20) BRS (8.1) ByR, TiH
GRE S ot o(t1,20)) 7E t = 0 HEFEIHETF o, z0). H
B, mRHE RN ETINAES: o, o(t,0) = @ (t+t1, o).
Feal, Bt =t 5EBF (8.6) XK.

R 1] RIZXFAEREH o € R, RS (8.1) B9 ©(t, z0)
HAE —00 <t < oo LFETE (RXEIEHH: W (8.1) REA MR,

LR de v(x)

dt T+ u(@)P V
BHWER, TEE5MEaMRNRE), NAEEEEM ¢ 8
o(t, zo) L T —AM R™ B R (7% of, BHE o 5] (¢, 20).
Hik, Z<{ptecR} B—IEBHNBHRES, CTEERF.
(A) o £ R LHEREAH
" (B)  @sopr = psie; IRER,
Ps (pt(z0)) = @sit(x0), Vzo €R", Vs,t R,

(©)  @e(zo) X (¢, o) € R' x R* RIELEHY.

EE, R (B) RATEER 3° M— S0 5. AR (B)
MUBEHES L P TRMEEEHNEAE, MEBRTHES
BRMSERMARE, XEG 2 EERNEGEE TER—1
IkEE GUERUNT, RITHHAIEHR 3° MIERMHR). &
BT (A) W, oo REFPABEAITE, TIMKER (A) f1 (B) Rfis
H, o B o WETT. XFEHER (A) —(C) WESHEST
BB — T MREDRE GINIHRR); MBEFER o BT
WEy, WHREARSBHRE. XRIEZ, ZHEREBHR—
I

(R 21 Xt TFAEE®R R4

— =v(t,x), - (87)
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LR 1° ~3° RERL. HEATTHEE R —4E=m L
MERRSLE. FELE, £

y=(j), w(y):<v(sl’m)>,

MRS (5.7) BHT n+ | RARFEHA H B RS
Y ().

B, BERHTR R ETHEREEE K.

§8.2 MERVREM

§8.2.1 FHLERBEMNEE

TE §5.3 A, AT T #8077 B A X WHE R SR B,
HEHTXAMBHLFEL. FEMTRFERERTHER
TERBR A X A A BER L. MR EHERY BEIRFXE L,
LIRXTHEA— R A ELEMBIE.  Poincaré F R 4R T XA W&

(WLSCHR [34) E=3%), FRLERIR TXHERRY BEITS

X ] _E e Xt WE S SO . T X P SRR B 7T L &
B X AE A BURAOE, RN L. XTI
ITHPIRRE. THRNIURER L ERE S — T REN N
4.

HAEBEEL—ATRHE 1. E 8-1 WTLLEH, R4 (85 K
TH (0,0) H—AHERSFE: NERDL (RAEME I i) K
—HHRPRY t — +oo RIEBRT (0,0) K. BAER, YWIE
RE/DHRMERE BRI R LB, FiL, RIERLE 8.1) KT
5 (0,0)(FANAM o =0, y = 0) FRAWETEN.

Hk, RIFHE §5.1 HLEBEZEIRSIME. ARG
HIRS RN
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d?z

=t a’sinz =0,
HER O THENER:
%;E =y, i—z = —a’sinz. (8.8)

XR—PN_HR RS, FRENE 55 BEWHEE. B5F
i, B (0,0) Sf (7,0) SEERS (8.8) BT A, HERRE
FBENLN 2 ARESER, ENEFRRANERFFE: N (0,0) &
Mt B R R AT LMEEE (0,0) AR/ DA REMAN
By ¥I{E SR EIT (0,0); T (r,0) SHHEMEL P& HE
B (r,0) SBFENNE, TRHENYEESZART (7,0). X
WHEEN 2 EER: REERRE TETEMNE WHE) 2%
/AN, T B AISE AR RN, BRI T AL E AR MRIE
W ERREES; (HMIZERAT L2 0 BE, Tk RE A/MIYIE
e REDEERIIN, BRI R /EXIRIER FERESD (KA
RN B ARENK/DE). §5 LRRERRFE, &
IIEFE S (0,0) (B EHRE = =0, y = 0) RIERTREW (HAEH
ITRRER), METEA (r,0)(HEEMH « =, y =0) FIERARR
EH.
W, RINFE—IEH T

%:f@m, (8.9)
HAEH ftz) X zeGCR fl t e (—o0,00) L, FH3t x i
REREGF. NBE BN F—ITMMec=pt) Ftr<t<o HE
. MBEMEBLEN >0, WIELLE § =0(e) >0, 5 HE

|zo — ¢ (to)] <6, (8.10)

HHE (8.9) YA x(to) = mo HVHMERIRE (¢, to, xo) BEBAEL > to BE
X, FHHR

lz(t, to, 20) — @(t)| <&, XTETHW t > to, (8.11)
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TFRTT (8.9) KIff = = o(t) B (EEREERBELT)BEN. &
Bz =) ZREH, THHFE MO < <5), F#HRE

|:130 - (p(t())l < d1, (812)

]
Jm (2(t, to, x0) — ¢(t) =0, (8.13)

MR z = o) B EEREHERELT)ERTEN. DER
z = () ARBEN, UKRERFBEN.

Beah, REEG (8.12) B %4 zo XK D WE, BH
(8.13) BRAL (XEMRBL ¢(to) € D), MFK D A = = o(t) B #E
BEE GESIR). WRBSIKE LM, KR z =0t B2
EERERER. Al EYH 1 FHERE 2 =0,y = 0 HRIIHE
BARNBNFRE, EREERIEREH.

CRHEE 1] R EEE X t — 0o K t & —oco (FAR
H, BEREMAE ¢ < to BETFIEN), M5 AmdnckE, f
[MEREM R ATREANE L. —BELT, RINFBERNR
ek, TiE&R ER” WFE. ATHRONRER: MTATHY
2 (8.9), & (MERER) FIBTREA CAmaiaeEtt. 817
KPR T SO, MERGERE L.

AT RAW®R, BIETXHRFZESFE 89) WEMH =0
Wit BMRE £(1,0)=0). #HELE, B y=2- () Z
T, EETRAE BRI B PR BRI 1B T .

§8.2.2 IREMRLIHIMISE M

BAET R (8.9) AWMBRE f(t,2) (EHE, f(,0)=0) R
TPl = FIRHER D Az MIERERS N 2) (@ WERT) 2
i, BRI

do _

5 =AMz +N(t,2), (8.14)
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Het A(t) B—4 n B FRE, X ¢ > to ELE; TR N( )
Xt t # @ 7ERKIR

G t>ty |z|<M (8.15)
LS, X WREEREZMSE, FHHEHAEHE N(,0) =0 (¢t > to) fl
im NGB o ap >t —mms).  (8.16)

lz[—0 ||

B TFRITERER (8.14) WEMR « = 0 WRUEM, HHAEEY
|zo| B/NETLL (b0, 20) AWMERIME. TTUBE: E—EHRHT,
TR (8.14) WERH RS HEE L TR

dx
¥l At)z (8.17)
MIEBIREEZ R AT VIR,
L A(t) BEHEMER, R §6.2 F X REGTREEHS

FRAEMEMNER, ASBIMNAELREN TRER.

I 8.1 RAMFE (8.17) TSGR A() KRR,

1) BRREWHTREN, % E{UL R A A IS EREE R
e

2) BN, YECLEE A B RRERG SRR
TERY, 3 ELARR ST R T A AR TR A0 2% 4 e — I

3) BMETREN, Y ECLEN A WEERFESH—4
SAHIE; EFLH—AEHHE, HUFMRAE /RS R
F—preg. O

TR, LR HR (8.14) (BT AT
R (3.17) MBRA R IR ROEIE. HAREBRi, % A() = A
HEER, B A EERSNAE RERRESE R ER
REE, R (8.14) BYTRARAY R K BB AL (8.17) BF
piE. BB, BA0TE FEF R
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EHE 8.2 W (8.14) Py At) = A HWHME, TH AR
STAFTRAEA RHEER, W (8.14) WEMEIHEREN. O

EIE 8.3 WITE (8.14) T At) = A HHEMK, TWH A
W LERFELE - EEENEE, W (8.14) WERERRE
. |

% (8.14) FHY N(t,z) RBA ¢ B, EH 8.2 HEH 8.3 WM
FEH 8.1 MT R 8.7 HHASE;, Tixt—MASIMiEm, %
BN AR ERLAARER, BIMTTUSE%EF (10] 2 [28].
§8.2.3 FWLBERE_FHE .

FREHRTEMY EHREEMN—RIE PRIZT LER
TR PR E—HE ENHMS T RESR, 1Eit
ZIRRARBIRMERE; THEZHE NHHHA R — 5807
BHBRRN T EREERIY KB EROTREE, FHX
WHEEFZE BT EFREREE T Roi .

AT N EEREERE L, RIVEE 01T

(5] 1] HREE §8.1 #fl 1 sy

do _ 22 4 y? —
{;g v+ o — 1), .

it rz+yz®+y°-1).

RAEFAE BRI TAA (0,0) RIERES. RN
STLURMRITRE, AT kR BTN K B 0 e P
KA.
HTEFER, RIFDEEN TR (3.18) Ti M
X =t Y=g,

Hikz=20t), y = y(t) REF B —R, REHRLHN T .
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e, BV =V(z,y) BR—TESTHWELR. RIFREHE

M r L
V =V(z(t),y(1),

REX t FE
oV dV(a(),u(t) _ (9Vde OV dy
@ - a (E—d_t+ By dt)

= (s + Goawn).

ERREHEV = Vie,y) WERLK I FRSHE. WER, X7
W SHEHE R KRBT B V UEAEXNEEY (f(7,9),9(2,9))
TE (z,y) SMRYE, MRBREFE ERBAK I RER). X
ERAERAMAR. RIFIFREARE V XTI (8.18) X

t ity £ B, FHiclk

dv d ov
dt (8.18) Oz 3z /(7Y )+ Ay g(z )
ERJLAE X B

B, BEV = 1a? +47) WRETREA &M
£ 1 4 (z,y) # (0,0) B, V(z,y)>0;H V(0,0)=0.
42 Ho<?+yP<1H, 285¥
% = (2 + )@ +y> - 1) <0.
(8.18)
BEELME 1 f&E 2, RATETUKE H2 (8.18) M4

(0,0) RHHIEE .
Heth, £ 1EHETRE V(e,y) W—NIUTRE: WHER

HHE C >0 (B C BN, V(z,y) = C EMRTEHLWERR—

ZFEE SR v(C)(EREHV = 1(@®+y) WERZ). IF
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Y€

(C1>C>Cy)
8-4 A 8-5

H24 CL#Co B, v(C1) 5 v(Co) RHIZ; T4 C - 08, +(0)
4R (0,0) & (R 8-4).

T2 2 MZE (0,0) MMHERTHL I' 5%FS +(C) ZH
RIXR: WMERLR T WIEA EI4E ¢ AMFH), BV =
V(z(t),y(t) BE R, TH

Viz(t),y®) - 0 (& ¢ - +oo).

BATER, BEE t — +oo, BLLR T Wl ST A BT BRI (C)
(C>0), HRAHEIA (0,0) & (W 8-5). HKHLHTH & (0,0) i
L E, BRERR BABRAE
V(z(®),y(#) = Co>0 (¥t — +o0),

HAIEH Co < . B, RITH
dv

— = (2*(t) + 2 (1)[2z*(t) + y*(t) — 1]
dt |5 1s)

— —200(1 - 200) <0 (% it — +OO)

TEEE T V(z(t),y(t) = —oo. XB—NF/E. HITR, i’
(8.18) Ky P 3 (0,0) B TTER.
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e, FMEEH 1 Py BB AR — > — A BN, X
REERGERNE ik RIVEEHBETE, EE5FES H
AR ATIER (M2 I, (10], [12] 2% [28)). 25T RSN, i)
HEBHRRSR

dz

5 = @) (8.19)

HipZR z e R, TR f(2) = (fi(@), -, fol@)) WRHIEN
TR FETE R ME — PR AR .

BRIREERBER V(e), EXERXE 2| <M LHEX, HFH
FESNRIE. EXV #HEWMTILARA:

EHI VO)=0; V(x)>0,4z#£0 KV HNEBEX¥K)

dv av av .
&4 11 a 5.19) = 8_:I:1f1 +'--+a—xnfn <0,z #0.
dv N
@Y yenEg)
(8.19)
dv dVv
&4 1+ Ty <0. (Fx Ty HE AR
(8.19) (8.19)
d dv
&4 111 d—‘: >0, % z#0. (B Ty HEIE.)
(8.19) (8.19)

EH 8.4 THEETRRITREEFIE:
1) # TAIL AL, MIT7HE (8.19) BT MR Ta e 1Y;
2) #& LI I o, JUO7HE (8.19) MEMRIER;
3) # LA LI Rz, M7 (8.19) WEMEARER. O

CEHIE 30 A& H, L5441 I R ARFS 2K ER,
TR 84BN, ER, MTHERMOYARESE, CH 841
Ziip 3) Prfy &M TRl bR, H&M4 TAEM I ML
B, By TR (8.19) MERMRAMEHLIRER, fEA—REAR
SEEFIE, FTLURESEHM &G, XEREER. :
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FEGRATZEEN L, BR AR5 = ik 1w
BT EE R HRET R, [HERE Rk Bk
FRFREFHEREH, RECHEERERLEE TEELIEH
TH (XCHEHEERSE R R EEENRRE). FEi, 728
R TR, WTHEERTEREY, NHANERYRE
H, ESME— PRSI AMTFRIRE.

I8 8-2
L B SN BREROFERERSNTEMNLRIhER S
2. @z 5t HEGE, DREFE

dz

i a(t)z

MZBARE SR SN REL M
3. MTRAERTHHE
b=1 6= rzsin%, L r >0,
0, Hr=0,
BRI AR AR, HHRFER r =0 WRREHR.

4 RCHURBAMETR
E = A:I:,

Hft A R—1 2 x 2 B¥EE i

{ p=—tr[A] (5% AQBRE),

q = det[A] (i A BTFIR).
& p* + ¢ # 0, Rik:
(1) Zp>0H q> 08, TERIEREH;
2 2p>0Hq¢=08p=0H q>00, BRMREETH, ERE

WL A
(3) EHMFET, TMBREAKREN.
5. W 4R TR

t=y—-zf(z,y), y=-z—yf(z,y)

FROREN, KPR f(z,y) £ (0,0) MHBERELTHAY.
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6. &z eR', W¥ g(z) &L, H zg(z) >0 % ¢ #0. RAEHE
Z+g(x)=0
MEMBREEN, EAREHIRTH.
7. MR _EHO TR
=y, §=-l+a°
KR SR E .
8. W T EEEN TR )
(1) z=-y-=zy’, y=z—-2'y;
2 z=-y*-2% y=2>-4¢5
(3) z=-z+2z(x+y)? v=-v"+20°@+y)%
(4) z=22%y+y> ¢=—-xy’+ 225
§8.3 TE EMZNHRE, TFRS5HKERH
A I L RS
¥ X@y), Y=y, (8.20)

dt dt

MR (8:20) HiHE ¢, MBI HHE

dy _ Y(z,y)
dz X(z,y)

K X(z,y) M Y(z,y) 7 (z,y) TH LESE, FEBEHE—H
F4, UREVENERRME—. BT PR SR, R
THE/RY A FE _LAGL (B P LR A y P
RS, EEXWEHS P EERNEZRRUES v M), B
(R H3h 0 REW A i LEBRAE . IR —RHRE AR
PBART R, IATEHL LM — S — /DRI, 5%
S XU A AREE. TE=4 (SREm4E) HEE
ERRY AT W] AR X PR B PR IR BT RLP I B ) RA IR
HECRAEMISEE.

(8.21)
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B, RS (8.20) I AUKERKNTE §1.2 pxIE 0 (8.21) R
TN HARA; SR 821) WROMERESHE (B) A, &
HMERL (8.20) —FKHAK, WHHE (8.21) KR4 th R MRET
(57) &5, MEHAF SR g—MEES XHMERS (821) 1
— R, ARATEMWHSFRYER FH §5.3 FxirE (821)
R AN AR RERE WA, RS (8.20) EH A M
IR EW R T ILA, BERINERET - TELK. XBEF
MR &R, FE— 1-1 ESTHR T, 1E (8.20) IR
BEZ. MTHREWRSE (8.20), RIIWEMEZRESEHHEE (A
MSEIBEARRE). LEXE S RE, EHEHAEN R
gret, EEERET M. N, BBWT, EFREERNE
thdhvet, GRTHSUSN AR EEEMEM. TE, &M
3B BT RS (8.20) B AT L.

§8.3.1 #FEHR
RAFHELL (0,0) RATRHEERS

d T x ‘
a(y):A(y), (8.22)

ﬁ*A=(cZ>%%ﬁW

LHEF A R (BF A RLUFNFFER) B, 57 (0,0) HRS
(8.20) WANFER. AN, WEABHER. WEF BRI
R, TOEAERR A AR IR AL (AT T8 1). 24 b L =R
ZJa, RN B E A WA DURIGLE, BEE R AT R S S
MIEFEHFENEES (WTHEA §8.4.2, FE W [26]). &% Ritibws
TH.

VR AR e

(x)=r(5) (TH TR,
Yy n

a



§8.3 W LHIBI ARG, T AGHMREF 261

MRS (8.22) &N

d (¢ - £
E(77>=fz"1,41’(n), (8.23)

BRI T, W] T AT il A fE/RYPAERL X8, BT
FE (&§,n) FH LBEIRSE (8.23) WAIFAEE. R, Had T (B
{51288 BTER, BUATREE (z,y) FETAZERL (8.22) BHL
EREEH.

Wik, RATRGRERSL (8.22) PHIME A CRELHE/RY
R, BERATIIREAZ—

A0 A0 a -8

) )= (7))
Hi A p fl 8 FRSETE. TEANREERITRET AHHER
B

M A= ( . > (A #0).
7

TS (8.22) N B AR (8.21) REEAEN, AHEIT

B Ky
y=Clz|** 1 z=0, (8.24)
Hit C AEEEH. TEHERXS=ZMEE:

) A=up, BEME A HRMHERIRZFFER, HERYRE
B—Bri.

MR (8.21) WRAHMBESRE (8.20) LR MEEE
AR, 2EF A (0,0) WELREA K (0,0) BrarEIi 845248
RES (8.22) BUHILE. £ A <0, MIEEE—&HAY ¢t — +oo B
23 (x(t),y(t)) = (0,0), BF K (0,0) BEHLTRER, RIERM
& 8-6; & A > 0, MMFEAR, BiEr& (0,0) BAEER, WE 8-7.
BEXFHEET, RIMETA (0,0) iy ERESEIERES).



262 WA RHEERSH LB

B 8-6 TaE R BIE4E 8-7 NRE BILEE R

X

2) X#p H >0, AR A HFHAFS EAHESR SR
TEAR.
X% (8.24) FERT = ffn y B2 41, &L (0,0) HTH
R YOIER”, 24 |u/X > 18, B85 = S, W24 |u/) <1
B, B85 y fiEYl. % (8.24) FHE—LKHMAEEET A (0,0)
SHEBMREHFRIL. BR, 4 ) u BAES, FE0,0) 2
WA B T A u BUEER, & (0,0) BABREW. &
THANBKERGER N AN (EEIT) A, BRITFRA A
(0,0) A FELR (EFEHRER), WE 8-8 5K 8-9.

(u<i<0) (A>u>0)

B 8-8 B KE AP ] 24 5 Fl 8-9 REREHIPH A4 5

3) A <0, BIFEEE A HWA RS I ERFER.



§8.3 FEH LR ANRE, #FRGHRRHF 263

XTI EE (8.24), BRTHEZ 2 =0 M1y = 0 Z4h, B—F U
EATHELLRE S . El, REMPAHIER » #, E
oy @, DIR bR XUhER” P, ER & B B
Bk, %t — +oo BHED) (2(t), y(t)) B (0,0) A, HUE &
(0,0) BARER. EHAHERLE 8-10, XFiar A (0,0) FRAERA.

y

N\
N

B 8-10 B &

I A= ( i\ 2 ) (A #0), BIREFE A H _HAFF LR

W, EARR R R M B .
WEHA N R R (8.21) B—IERYER, BHBN
y=cx+§1n]x| fl z=0, (8.25)
Hep C HEBFE. | (8.25) AxEHES

=A< 0;
limy=0 F lim dy _ ] +oo 22 <0;
z—0 ) z —00, WX > 0.

FEt, Mg (8.25) HHE—MR (B v #) #E 00) K5y
MY, XEFR (0,0) ARFEHBMER BERAER). B 8-11/
B 8-12 73R4 HiFa e 5 A Fa e B 45 LA AR L.



264 FAE EHERSHXERYE

y y
(1<0) (1>0)
8-11 B2 Y B A1 45 1% B 8-12 RT3 Y B[] 45 0

() A= ( ; ‘f ) (8 # 0), BI%ERE A B —Xt3L80 8

B RFEAR.
BCETBUAR AR = = rcosf,y = rsind, MRS (8.22) kK
dr dé

prial T B. (8.26)
AZRL (8.26) WiEMEN
r = Cexp (%0) , (8.27)

HAEEREC >0 4 C> 08, Migkik (8.27) oy ML Rl
TR r =0, Hi (8.27) BRERLE (8.26) MBI 1 (8.26) H9%H
ZHAER, BHFSIERLRNBIET T (F BRI 8 > 0 B
WRTETTH; B < 0 BHENRRTEHT . MBI o ARRMFS R
=Fie B a<OB, (8.27) RIELIK, HEKEHK t > +oo, H—IF
KMBET AR r =0, AW BERS (ERIILRE
H9); % o> 0 B, (8.27) I WMRERIR, HA & r =0 B HAE
URSER), HMAHRERIRERS T2 o =08, (8.27) B
B, FME R r=02REl (EREHTRER), BNl
M. THEE 8-13, [ 8-14 FIE 8-15 A FIB/R T %4 8 > 0 B =Ff
A A E.



§8.3 FH LWBIHRE, AHREHRRF 265

(@<0,$>0) (a=0,8>0) (@>0,5>0)
813 B 8-14 B> 5 A 8-15 AaEE

B LEEIHE, BITEWTER.
TP 8.5 (WIFH ABRBEWHE) XMTRE (8.22),1C

p=—tr[A]=—(a+d) F ¢ =det[A]=ad - bc,

NEATE

1) Y4 g< 0B, (0,0) HEA;

2) %4 ¢>0H p®>4q08, (0,0) APEELA;

3) % ¢>0Hp* =4¢ B, (0,0) HEMLEAEREFELS S

4% q¢>0H0<p? <498, (0,0) HEES;

5 % ¢>0Hp=08, (0,0) HFLH.

Hoh, FERETE 2)~4) B, Y p> 0 BHE A (0,0) Z2TREH, T
Y p < 0 BMRATRER.

K] 8-16 #EHE T EH 8.5 M4ER: (pg) THBE ¢ B, p M
ML p? — 4¢ = 0 HEIR Fi, B, N, N> f1 S FRAREK, 4
B TFRaE, AREES, BE. AREmmE SmEs; iy
2% p? — 4q = 0 B A BT My F1 M 535X FREMA
BEWBHKERES; ME M CMETFHOR EE, phh
H 3N TR .

MRGE (8.22) PRI A NRE/RYIRERRT, HRWTLIA
REFEL A AHFER, HEE—RER. TEHRISGH—



266 BAE  EHERSH LS

8-16

ML SCREHE 8.5 EEAINS & (00) KA R
HEEM, RGN TRMBEADEL, BT R R AR

(1) 3 ¢t > +oo (B —o0) B, HHHRBIEE—BEHEL
y =kz (8 z = ky) BHEE K (0,0). RAMEX B LEE K H—
TEHRAE. BR, BB ST MERITE, WL SMEE
PRI, BRI 45 A — SRR DT 1, T AR AR R
BRITI; HFHUMER y = ko (8 = = ky) A HEIERS (8.22) By—
AERERTT IR, WERBA A B RS RBR AN,
WA, XS SR ARG S A B T A,

(2) RERSE (8.22) ZEA T L4 H B ESE TR (0,0) 2
XAPRES: QRAE (z,y) SAFER (P(z,v), Q(z,)), MIE (—z, —y)
REE R (-P(z,y), -Q(x,9)).

(5] 11 FEH RS

dz

dy
a—\2x+3y, aw2w—3y
7 (0,0) sBfrByAHE.
BT '
28,
o 3 ’




§8.3 THE LW A RE, FLGHRRHF 267

FFEA (0,0) BB, B = =0 RREHITI. BAFERIT A ELR
y = ka BHSEOTIE, HEER LR Ny = ko BB
2. Hit, ®IF

_dy 20 -3y 2 — 3k

k= — —
dz y=kz 2z + 3y y=ka

2+ 3k’

H I
3k*+5k—2=0,

WRILTR by = 1 Ak = —2. RS RS (1,0) RALH
friEh (2:2). PR BRI RN AR RIS, BB,
LR, MITAAESE AR 8-17.

Al 8-18 PRIAI4E R

A A .

T q=3,p=—4F1p®—4g> 0, BrLk (0,0) BAFE M
g (RLAEHE 8.5). B =0 B—EHT M. RA—FHFHEA
y = kz, MARLTH 1 WitE, 56

91k
k=—§——, A k=1



268 BAE  EEERSHES

BH A ERFHTE (1,0) SO HERY (3,2), FHEVERE 8-18.
B, BOEREHERERS (8.20). iR (0,0) REH ML
o BIDEERELE (00) HREEMHLEN. LIRS (8.20) &
i R BB R RS S @RI MR, B
(;—f =ar + by + p(z,y),
d (8.28)

d—t = cx+dy+1/)(z',y),

Hef a,bc,d HEEH, oMy & oy WET KN, REZ
BB MR o My MR ARMAMR, EHTE L (0,0) A4
I, RS (8.28) SEWERMIES

dz
=0 + by,
(8.29)

dy
E——c:c+dy

A AR B e 2

AT (8.28) AT o 1 o | ZHEM G r = /22 1 59):

FH A oy, v(zy) =ofr), Hr—0.

A o(,y), ¥(z,y) =o(r'*e), Yr 0 R e 2—F
EE/IMYIESL

B o(r,y) M o(z,y) TEFEH—AD/PNERA 2 F1 y
ST ,

THEEHEET RIMME, HEHTS 5% [26) By
L2 =

EIE 8.6 R (8.29) KA (0,0) AWEH A, WTRE IR T

(1) g (0,0) RFRL (8.29) MM ELA&M A Bz, M (0,0) 1
RASL (8.28) WA, FHEEMNMREHEBMER,

(2) R (0,0) BFRLE (8.29) MBS BT IZ M E &4 A F1 B
AL, W (0,0) HArBIR RS (8.28) WML &, HHBEE
PR,



§8.3 TH LHBIHERLE, FRIGTHBH 269

(3) fAR (0,0) BRRL (8.29) MyH i s H &AM A* oL, W
(0,0) RS (8.28) WA A, FHHREHAMF;

(4) W5 (0,0) BRLE (8.29) W BB L R HA&MF A* M B L,
Ml (0,0) ERE (8.28) KRB M, HHREIEMF.

B2, ELRAMT, RITRRS (8.28) FHEMEM RS (8.29)
TEE A (0,0) MBEH MR I EHELER.

AR, MEWRS (829 BIANNREWRLRN, Mk
8.6 XIERME RS (8.28) WA H NEHTHA (00) ML &
RE NS AHBER SRR, ESRERS (8.29) (yHE
HE, R4 (8.28) WHRTTREHL “HMy. flam, BIR (8.28) Y4k
SR AR T (B2 ¢ — oo B —oo B, HBIARUTILITH
FAIRTH A 00) , Hly i EBHF ASENFHEREA S (E
INABI) A— BT (8.28) HYBLER.

Besh, EELLEE LR E AR ERMER: RIFHIMGS
. SFHILT| TR E .

L X NEPEE M (8.20) WARLZ RS, HF X(-’v y) MY (z,y)
WL, FE X PRE—RR

dz

Y - Pay), L =Q@), (8.30)
iy e-SRERYE, BHa W 2R
X OP 8X OP
xrie | -5+ 5 - 5
Y 9@ oy  9Q
Y -Ql+ dr  or ‘8@; 8y <€

AR RS (8.20). BB X RS (8.20) 5 (8.30)EFRFMF,
RASTHEIER MRS T, B8 (8.20) (FER KA HyHIERZEE (8.30)
(ERBXER) BB, HERERREE .

RFELE € > 0, RS (8.30) SHAER - MERAHEHE
IR, MFRRLE (8.30) 2 E5HRED.



270 FARE  EHEILSHXEILTE

I 8.7 HRRYGL (8.28) LRt 4 I A AR 236
ARFT (HETFR (0,0) HEH MEAEF &), M ELEZ & 0,0) BEEE
(RF) TN, FPERISNTEOSELES. O

U 10 LT H B 2 5 AT 27 4 A W e o ST 1
BRI 2] R o, HCRm 8.7 7 R s, @mEHRT Y

Hartman-Grobman 5g ¥,

URIE 20 e PR ST NR. $—%, REKLES
RO BIRIERRS BT LA AE R A B RAFIEAR (R T 8-16
W p &), Bl O BB E. XFIIMENE &, ¥ RiSska s
BALE STHC BULMAI%E AR RS ML 30 [26) g —
T §3. IR, RAM A H XA RS TR YT
8-16 HEYIE ¢ B). BEATERPEALRALL O He s, LB
. EFTREMRTOR, WA BRI ARENES. Xt
ETHE POHERNAE E. HETSE (26 (B §5,
27 W E§3 %

CFHEE 30 AU P AT A FTRER AR, &2 Hails, B
Z, RO, GBI AU R, AR
REE RN LRI BUS FTRERU A B (FRV ISR ), T REM R
Y, TUTTERY §8.4.3, TR W47 At AT L LA 45 e o i .

UMHE 41 RERGEEMF, S350 5 R St
RIMFYT. BRI RE A4 SRR SRR, TR R R iy
B R R GRR R.

§8.3.2 1BPRIF

HINFIRGE (8.20) TIAHL I BIEA (BFTB) 4TIy R A B
%L, BT HIRSLPTH, MIBREH (8.20) i 4RPRIR. it AT LAIE
W, RIRIE T B —HMUSEIR, B8R 4RI P 1 4 6 it
BH t - +oo(H t — —oo) BIEMHERE . FHE, I H—A%p
HIPIMISRIE. SXBEW I T ARFRIF Ao & &, SRR I sh



§8.3 FE_LMBINREE, TR GERF 271

T D R B LR R TE ¢ — +oo(B] —oo) BT ELIEET I, WFR I' 4
xS RaE) |RH (WK 8-27 (b) F# (s I)); mR—MN
BRSE R ¢ — +oo BHEHEET I, MAESB—MY ¢t - —oo B
SyeraT ¢, WHR I A LB ERERIF (W0 8-27(a) iy T).

FE UG I R ERIEN BT YUE JUFEL) MBRER
AT EIE, HlXffaEnfylBet X5, JuEfke
AR TFERLEERE X THWEshREE HARENBREAS
FiEHFE B HEIE.

RENRBRER (E 8-27(b) FHY ) FR T2 —FifR
EMENE, CEELERIINEFEEENE L. XTHWR
FRFEEEN TS, BRITAKATEHELN EN¥ - JEEH
(Poincaré-Bendixson) %38, ‘& I IEHH 7] DAL Ml — Ao 77
FEEHE R EE (BN [26]).

¥ 8-19

£ 8.8 WK D RMB AR R ML L A L i B AHY
R, FHE D=L,UDUL, EEi RS (8.20) L& & M L F
L, bR RRERF GEAREHN) D. % L fl Ly A
R, MALS (8.20) % D NELHFE—FZAPLK T, S L
1 Lo WFEXTOLE WL 8-19, B I' 7 D PIRBEWAEE] — K. ]

mREM S H R (8.20) BR—THRBHEH TR, Ll



272 BAE EHERSSIHEIBE

ARICBE RN MERAENEIRR D R TA D, TitE D X
BHMMBE, WARKE D REFRRELE. XA H2 8 LR
BEGEEN. I|E, L, f Ly 450 YE Poincaré-Bendixson
FIHIN. SMERR. H¥, T8 88 iy I A—ERILHF
B {HETLGER, X FHATHES, FEheAasEmsry, H
T E I T#R AR R 37

FATLAZFE R van der Pol 18 (SHUE RS ¥ HA)

E+pu@E®-Di+z=0 (8.31)

(H % p > 0) X, 587 F) FI 55 180 5 BESETE B AR BB SR B9 7775
. Rk, BRIEEE-KErsHye

Z+ f(:t:):i:l+ g(z) =0, (8.32)

‘EFFIE Liénard 518, P E¥ f(2) 1 g(z) %%, H z9(z) >0,
Lz #£0. AHRIE, HE (8.32) KN T RS

T =y-F@), Y- g, (5.3
HA F(z) = [ f(e)dz. % g(z) = = B, RATATLUA §8.3.3 Frid
I B 5 ER I R 4 (8.33) EMIT W LM B (v — F(z), —2) 1E
E— R Pz, y) AT, XX R SC by e i R 2 Bl Y.

§8.3.3 Liénard {FE%

M 8-20 iy P ifE y BRI TATA, XML y = F(z) F—
R R (2, F2), B RE ¢ BT y T4 QO, F(z)),
WA P GBS S EL PQ BEM AR EMEY (8.33) 7 P
RETTI. $HEE, HL PQ WARKRY

y - F(z)

tanp =
T

i, BEfE P RMEERGMRY



§8.3 TE LRIBIHRLE, FRGHRBF 273

tand =

MERERAES (- Flz), —2) £ Plz,y) KB @S0
R R - BUE).

y ¥y

y=F(x)

A 9

0 X

B 8-20 B 8-21

[/ 51 van der Pol 52 (8.31) Z4HF —H#HL.
iFBA AR (8.31) Fl p =1, FHEBEEFMHR
%@
dz z3 dy
SAETRRI MR L. 4 V(e,0) = 5% +97), 1
dv
dt
HH FEZEESUE ¢ = 0 BT, Fib, XHFR8/RIER C,
TTUBEE 22 + 2 = C ARBRAL Li(LE 8-21). Fx b, mzE
Ttk B UM RS 41, R (8.34) I L B R#HEE
] Ly BB XIS 5hER.
T Liénard VEEIEMIEINERL L. HEMZ y = F(2) =
23/3 — z WIAR/IMETER (1,-2/3) BEF. Bl z* > 0 BBX, LA

2
= 72 (1-—2-) >0, 4|z < V3,
(8.34) 3



274 FAE  EHERSHIESTS

S(0,~2/3) HHLS B o +4/3 F1 2+ HERAERIN AB 1 CD,
EflS y WMARZT R AR D, MHEL = = 2* HHIXTH B
C. BE DE EF, FA ENaS AB BC, CD XF R Rt
. BUMERZL N
Ly =AB UBCU CD U DE UEFU FA

BPW]. st b, LA BAEEMETTA vp < ya; T4 o BHEFKHT,
Yya =" +2/3<(z*)*/3 —2*. XMl B ST y = F(z) 9 F
77, M7 BC Ly —EE i =y — F(=z) <0, BIHL 2B IE R4
W Lo B8 M Liénard fEEMES 4, 7 AB #1 CD L, #i8
A5 M Ly BN

X#E, B Ly 1 Ly BT —4 Poincaré—Bendixson T, I
HARGRHME—FFH (0,0) 7R 4h. e 8.8 41, R4 (8.34)
ERBFE D —PHL.

— RIS, FIM— R TR TR R SR A 7E N 3
ARG F MR I, 7ERFE [24) A [26] xT A AR, K
FAGES T L3R van der Pol HRMHHEME —f, THAHT
WEH RN TETERE, ME—ERI0E o MY R B E ).

FRAG45 (Hilbert, 1862—1943) 7E 1900 4F4211 T 248 23
TEEEMER, HAE 16 MEEHEERITYRA: I8 Palz,y)
M Qn(z,y) & 2,y B n RETR, WM FLEN n AIEZH
Py (z, ?J) 5 Qulz,y), RE

d
df Py (z,y), jt = Qn(z,y)

FTRE U R B0 B H(n) = 2 DA RARBR IR AT RE Y M
PO AT ? XA FEANELE n = 2 WIS BRE o Me, TR
MEBERAE. #EL b, MBAMG HQ) =4, B4 K1 HQ2) &
HIREFRBENES, BAXMFAEN Pu(e,y) 5 Qulz,y), BE
WIRA B A BRAE LS BT A FNEN. X HRNER i, Ta%
SCHK [24],[26] S S SRR E (33].



§8.3 FH LHIBIARE, WL GHRRF 275

§8.3.4 Poincaré M55 54k £ %

TEAARTHER, RITHRERN FIRBRFH A —IE
BTk — MR EE.

-

[ 8-22

W RARGE (8200 L. E T LR—K P, PET W
% MPN, WL 822. % Po REBERLME—&, Wh@ExtmE
WY SRR, RE P BEBFEE P, \ B HEAWHERLE
WL MN F838 (EIENM & WA 808 P, AR R
B[] — M2 RE B —M (IR LIERAREL P A —BMET
TIERER). RAE P KK Po M B4 8 MN B Po B 54k
R Py BB FR Y Poincaré BRAY, AYEFH, Poincaré BLATHIAR
B TR T R L

HETIHE, BAE MN EFINLFR n: B P HARFRF A (B
n=0), ]} I WINERFTAIE. B’ Po SHRIRA no, THIE Lk
R P HTRER N ny = g(no), X ELATRREL g(no) FRA BT L. BUAE

é\

h(ng) = g(no) — no.
UL RYER H, WRY 0 <no < 1 FHEH h(no) <0 (8 > 0), A
4 T BHMURRE (BIATeE) 19; WHE% no <0 H 0< |no| < 1B

A h(no) >0 (& <0), 4 I' RBAMBEE (BHAKRE) /.



276 BAE EEERSHIERYS

B BB AARETIEIET A, o P RAHAIEL I X¥RTF A(0) = 0.
R
h(0) =h'(0) = --- = h*ED(0) =0, r®(0)#£0, (8.35)
|
A h(no) = %h(’“’ (0)(10)* + Ollno[**1).
B, %4k HEHIEE AP (0) <0 (3 > 0) B, I ZREE (A
TAE) MIRBRIE; X4 b BEEET, I 2R erimkme.

IR R(0) #0, Bl h(n) DL 0 HEEEMR, NFF I B2—PBEER
PRIF; anR (8.35) MLSLH k> 2, MR I' 24 kEARFRIF. B Lmagit
WHR, BERRFLERERAREN, MEERRSAHRER
W, FEHASE B TEME R

EIE 8.9 R (8.20) WA EMRIF I REMTER. TRH:
TRFE € > 0 fl T B93RTRATI U, (615 (8.20) HEAT - 4RE RAHE
UEE—AE, MEHES I AHEAREEE. O

> 8-3
1 REMRS (8.22) Lh (0,0) HEBA A, AfEDHHAE.

2. HWTTIIHRAE R (0,0) A, HAEHZE ST AHE:
1) z=4y—z, y=-92+y;
2) @=2z+y+ay’, g=z+2+a?+y7
8) Z=2zx+4y+siny, y=z+y+e¥—1;
(4) z=z+2y, y=>5y—2z+z5
(6 #=z1-y), y=yl-2).
3. WE¥ P(z,y) A Q(x,y) HEEERS, D iR, H

oP  8Q ‘
E+8_y#0’ Y (z,y) € D.

HIERSE .
&= P(z,y), 9=Q(z,y)

£ D WAFTERBE.



§8.4* GMRELGHIXAK 277

§8.4 " SMBVESHFZUR

RV §8.3.1 WEERALE T 31 R LI TE VA 2F 23N
HIPERE X, HA AT — MRS R e EE. AT HRITE
E—ERAB—PREENEWREEEE, REEEHH 41
E B S BLAS T RE LAY > X%, BBt Bogdanov—
Takens RYEHIS> LG R M A BIEF TN ZHRLEX B

§8.4.1 —NAREHEEMRELEIE

ERAZRTHENREENER R RMEEY. XE
HEBTHRRS
dz

_ dy _
71? - X('T, y)a E - Y('Tay)a (836)

HAR X (z,y) 1 Y(z,y) RELTME. IHAEER, BREN
EXEEEE 2 2® +y> < R* b (B8 R > 0), FHu (8.36) A
RS 2 WilR 60X RHEY.

LA TR LR RE ARG EEITH X (D), W%
BIE X(Z) A—MAERANEHREN (GSWREWE XL
). THAEEE B Andronov il Pantriagen 7E 1937 4538
HHHy, EE| 1957 4E24 iyt A4 LA H EBH.

EHE 8.10 FE X(Z) HRL (8.36) HHBRENAELRMR:

) ERAFERAS A, TEHHE ST (B 723 &4

ERMET A FE R AR EAR L E A R E);

2) ERAERKAYL, T EIE MR B E AR IE,
3) ERAMNBEHIIBEANTL O

M E—FRiHeRIME, XEMLME ) M 2) BREAR
W, BTE, X FHM 3) E—mEMAH: %t - +oo (B —o0)
B, NR—FHRE AT — S S, MRS



278 BAE  EHEREHERYL

SRR AR WA HRNIEE. HEER EMERFE
B) REAXAMER. Fxl, mR-FHNLY t - +oo (F —o0)
B 1) T — R (WA PR BSOS — 29 7 4R), U
BB RRINE AR SRV L, FFIRAKASHALER
FREME. B, H—ROEPNAE TES, WEERs) T A6
R, WMBERLREFIa, W 8-23. RAWEFRETH
— B SPEFR A EIE L, MRS TARBE SRR AR
EhLk.

@ ®)
A 8-23 (a) PLBIRT (b) BT

T, HALEN LRI, M 8.10 FHRHFAZ L
By RN, UHPE-FGREER, HNERS (8.36) K2

SmtaEr. EThRL, EARS (8.36) WLBRSE, KITHIE

dr & dy 5
a - X(Q}, y’a)a d—t = Y(w,y,a), (837)a

HPS¥ o c R (k> 1), B3 X M Y MEFAETESETH, 57+
H. (8.37)0 = (8.36), IRE}

X(z,y,0) = X(z,y), Y(z,y,0) =Y(z,y).
WMRIHERE € > 0, FFE o, H15 (8.37)s £ (8.36) By e 4WITHK
%, {H (8.37), 5 (8.36) [E} (8.37)o] ARBEHINFMHY, NE
RES (8.36) MBEWATRER. WA, TR a =0 BARGIE
(8.37)o HI—A 438 MY, % o FEEEFHF 0K, (8.37).
BRI SR E T R
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§8.4.2 EBMHFAMNSLX

AR 2B BN AF 4 B, Bildm, B (0,0) H—4

HI R RS
dz dy 2

a - a Y
REMITEEH. EE, R4 (8.38) HULBMEERAN4H A — NS
WRAE, FHIEHE 8.10 HHy&ME 1) AL

(8.38)

%8 (8.38) WILEHES
% =z, % =¢e+y? (8.39).

H e F—PLBH AEFL, 4 > 00, RY (8.39). WHH
& He=00, (8.39)0[HF (8.38)] LA (0,0) HE—FF; M e <0
B, &Y (8.39). AP MARFEMZ L (0,v/—¢) F (0, —v/=¢). i}
TR le] 24/, (8.39). 5 (8.24) MATTAEIRIMNEFN. HILR
4t (8.38) RAMIATRER, MH =0 (8.39). W— 4%
B 8-24 KRR T A MBI E S e RFR. Y e 8L 0 KBF, &
RABRET R

Y

(@)
& 8-24 K 825 B -HEax

BREPREWNE c MELWER. Ye<0nt, ALYHE
B 8.6 AHHIE (0,v~¢) RAFREMH ML A, M (0,—v—e) &
— M, FEMEE |o| BN, XTHATHBEEI; Y e=0
B, EAIBFE M — P B S BI A 6, MRS — B T e > 0
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B, #FAHK. B 8-25 BRMML T 424 « NAERLPIEE
B, (8.39) WIF MR, ALERABIEIRSEHWIIRMFEL. KA
EX SRR - FHRD .

§8.4.3 Hopf 9%

BUEREER 8.10 FHIZKMF 1) HAIWAH H—MI R £R
SR MR R ERA N F, B -3 ARk
.

EEBARG

& =—y - z(z® +y?),
{ v =z -y +v7), (840)
EHKHRSE _ . .
:f:=ea:—y—fc(w +9?), (8.41).
y=z+ey—y(z® +¢°),

B, (841). AR EEEIFER e +i. HEH 85 FH, -
Y e MREHRRBIER, RE (841). WA (0,0) HREELE
ARREES. Hib, e=02—1M0XME, MRS (8.40) B4
AERRE .

AEHEY «c ZhilEd 08, R4 (8.41). WAHEAAET fH4
2. HHBIARLIR ¢ =rcosb,y = rsind, M (8.41). 1bK

F=r(e—-1%), =1

LA BB R, e <0m, FREREER, HHERK
BREARFFERSL T e > 00, RAERARENER, FEE
ME—HI AL r = VE, ERTEIIRIF, W THEEE 8-26. 4 H
Ui, % e MERMATED 0 B9—BRE, A SMREEA LR,
Fof— TR E IR FR PN BT & BRI, JFREE e BRI Z#TY
K. Ko AR M AE Hopf 93
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@ ®)
K 8-26 Hopf 4+
(@) e<0 LHH; (b)e>0 FHH

§8.4.4 Poincaré 4%

RS EEIE 8.10 PHIKM 1) BRIBAH TR Hopf 43
HTRTEREL, EARMER: WHHRHWRERRU (0,0) HEH, T
RUBEAFTOR. AT RERR, BIRAITHREN

t=-y, y=rm.

t=—-y—ex(@®+y?—-1-¢),
=4z —cy(z®?+1y2—1—¢).

ARSI BIEESEY, 4 0< || <18, LHIRKUEE
2? +y® =1+ AME—IAH, BRE—IRIBIR. B, K3ETE
REMPLREE R ERFAMEN, XHH e = 0 2— 4K {H.
5 Hopf 533X AF, X BRI AR ER TEEWNRESERETm=E
H, FL LT ¢ — 0 MWREH A, MERETHY 22+42 = 1.
F ARV, RATE IS EERRF R OB S A 8%
PR — AL, 7EPL SIS AT R R3S RS — 0L A
H. XEtRPTiE Poincaré 4)3.
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§8.4.5 SEWNIISE
PAEZEETE 8.10 FPHIFAF 2) RBSLKIER.

EZIRRSR
b= —y—a(@® +y® — 1), (8.42)
g =4z —y(a® +y% — 1)?,
BHSRHFRL
t=-—y—a(@ +y* —1+e)(a® +y* —1-¢), (8.43)c
J=+z—yl@® +y? —1+e)(a? +32 —1—¢),

HP0<e<l BURASE z =rcosd, y=rsinf, N (8.43). kK

P =—rf? — (1-e)lr* — (1+e)], (8.44)
6=1 E
I
(: :F
@ . ®
& 8-27

() e=0 —AMEBERRF; (b)e >0 RMESIRERMRIFE—

B o<e< 1B, N (8.44). WE—NFTREN, REHFEMN
A Dir =VT—¢ fl Do r =T+ FEE I NI I 5
WEH ¢+ <0, TifE [ 1 Iy Z|EMEA » > 0. AELEIH, I F
RAY (8.44). (EMBA WY, FESANRARERBIMEE
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WPRIF. M e =0, PR (8.44) [H) (8.42)) AME—PABL - r =1,
FHIEEHPMEA ¢ <0, IV ER— I ERENHRIEI, A
ELZER. LEIMTERSA, 4 c AER/NE 08, RE (8.44).
HIBE R BR IR E A T — 2R R RR IR (B8 St kv, 4
e BOMEIN O S mes, — A58 B AUARBR IR 4 R B MR BRER), {31
LREMEET R, BRIEXFHSIAZK N SERNNNSX. B
8-27 /R T RERIAHERE ¢ ML IBE.

§8.4.6 FIENZHHE

BRIEREEEA 8.10 &G 3) HEIBIHRMBELR. RI7E
§8.4.1 FESLUN, MWEBAFIE AW (RAFSFE) IRERST
WRERE R, FFFmHEMmE A B, BAEXMORLHNRRLIES
MREW. REEH—FTHRTES XIS L £ A a8
.

Al LAM 1 ) BRSO R GUTR
dz

dy
dt X(fl',y, 6)) dt Y(zay, E)) (8 5)6

154 e = 0 BF RS (8.45)0 A 8-28(b) FImMIPRE: ER
A—#AEEL S B S WRBEHIAK L, L WRERENTEE
ROF %G T e #0 B, LBRANPEDIFL, ENRH
XL EMK e WAFSTR, KA 8-28 45 (2) 5 (o).

B 8-28 RfEHMZAIX

B, TR (o) hor FEMR T RS WIS BRE A
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BL&, MM T —-1 Poincaré Bendixson 31, MT&ES (8.45).
FEMRRRIR. 24 |e] FEA/NEE, BTSRRI T 4 3250 B R Ay [
ERL L. FIsk ] BRI E R L 2M =4, X
o BARUE BT ($i8m) 93, WAL LHITHE BB (31
i) 3% e, RIDRWE—BEMAT, EBE LRRE
DG K, FCEM—HEL. ZERS

&y Yy (1 - gw) , (8.46)
EEPE R 0(0,0) #1 A0,2/3). M §8.3.1 Wyitib Tl 4N,
WNRANEEE (8.46) HWHTES O 5 A WISy, NZFE O Xh
D, TIEE A NSRS MTELEERS (8.46), i e
8.6 A K A MR MRS [HHMA L O MR M5
B (AR 2). AR ATAT AT (8.46) A R Al I &=
t, N\TIBE| &4 (8.46) — B IKH

F(z,y) £y +22 - 2% = C, (8.47)

Heft O AEREH. msEED (8.46) WARPIRE, 3EEA
EAE R O R—IHFLE.
AT THEITREITE, HAE (847) F14

4
C= 27~ &
W& THI48:

(1) B e=00, B (847) BRIRL (8.46) WIBHARL S, =
IoU Ho, Hp Iy RS AWFBHLE, T Ho 18 (z,y) TR
EAPERY

(2) M e<OBF, H (8.47) WHIE RS (8.46) —% (BR) #L
& Se, BALTF o BB R R A Hy ZM. %4 e — 0 B,
Ss qﬁtgﬁﬁj FOU HO-

(3) M e> 00, H (847) FIHEE RS (8.46) I AKHLL, H
H—NHH I, BALTF D FFEERREZN; B —%& (BR)
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MR He 78 Ho AN, Yeo 0t B, I &TF Iy, M H. BF Ho
(L 8-29).

(7).

& 8-29

RES

f(z,y,6) = F(z,y) - (547 —6> ,

HAW F(z,y) B (8.47) XEX, W f(z,y,e) B FHER:
(A) He<0H el <1, 1
f(z,y,6) <0, 2 (z,y) F Se B M X,
f(z,y,6) =0, % (z,9) € S; ,
f(z,y,6) >0, % (z,9) 7 S HAM XK.
(B) FHe=0,M
f(z;9,0) <0, % (z,y) 7£ Iy FrE X2 WL Ho A0
f(z,y,0) =0, % (z,y) € Iy U Ho;
f(z,y,0) >0, % (z,y) 7& Lo FrE X2 S Ho ZEfl.
(C) ZHe>0H |e| <1, M
f(z,y,€) <0, % (z,y) 7€ I FrE R W H A0
f(z,y,) =0, % (z,y) € I U He;
f(z,y,e) >0, (z,y) 7 I FTREIX 24N H, M.
FIHEH f(z,y,¢), HATWE T HE RLE:
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dr _ dy 3
Ty FT" (1 2:0) + f(z,y,€)y. (8.48),

BREHHER F ETHATE (8.48), 3 t ESHH
dF _ (0Fdz  OF dy _ ,
E (8.48) B (EE + a—ya) (8.48). = 2f(1‘,y,6)y .

HATEE §8.2.3 MAXMESEB I MKW ER. AEMARRE
HITMEFEREED flz,y,e) I EFHER (A)~(C), ALK E: %4
£<0,e=0M¢e>0m, RF (8.48). KHEFFIHARE 8-28
(a), (b) #1 (c) W=FRFISEM. RITETHEWAT EAEEERN
%), MAEH—: M e=08, &% (8.48) WEKLARBHLE
MERS (846) B ERBHL, EHBERBNME SHELE
K % e>08, RE (8.48). WME—AHME RS (8.46) B9 %L
Ie. BITETH, =0 RBE5 (8.48). — - FEBHAMNS .

§8.4.7 HREMEBHWILEFH

VEARX—THER, RIINE—-THESS I HEGF, &
LR ERNEMHS ZXAS GV RER, FhHSIE gL
BEFFHTRS ZH RS, XA TF& Bogdanov fil Takens T
1974—1976 § LAYE, BEXEERER BTGNS X RO REH
HEE L.

L X ek C° FHFEGMES. 8RR S N A
WERR X e X, HEURLEMERTY, §

d z 01 T
a?(y>:(0 0)<y>+ (649

He - BEBH. FARNESHEREEL B, W (30), 7F
JR R MHE REE (8.49) FI 2R A B B IE —Hr iy IESLTE
dz dy

_ = —_—= 2 .
=Y 3 = + bxy, (8.50)
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Sk o b HAEL W ab £ 0, HPERIE ab > 0, WAL
¥ o, 8,7, WREAER (@,5,1) - (o, By, 1), REE (8.50) R
Loy D=aray (8.51)
T2 (0,0) ARy, KOt RATRL LI A2 R
BARRG (8.51) 744 (0,0) BHEHHAE R (LA 8-30),
ERNMESBEHRREY. Fi, RICOWREERST
SMIUF LR, XTRE (851) K, AW FEFHS
. (RERNTRAGE, ERRMEBI I TEH X (30]
71 (31) REFFIIMHRLK.)

A& 8-30 7 8-31

Bk 1 (or,c) ESREMBRARIEENN, (351) Y
KBEE g

—_— = —_— = 2
Y €1 +ey+zx” +zy (8.52)

M B RS MHEE BLRE 9 PRI, HF 4 Fig
SHRRER, A 5 MESHMATERN.

B, 28058 1A R A BT SR I A S R TR Y
FeI ML 1,17, 1 F U5 AP BRI A EB XS, % (e1,20) HTH—
AXPERKIRET, R4 (8.52) ReSRE. ML 1T A 1T AHIR
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IE & BRI 2 B, % (e1,c0) FEAINT, RE (8.52) BBk -
BRNT; MR L HTBRE {1 = —€3,60 > 0}, Y (61,62) Tt
iF, &4 Hopf 43325 T Is (AR {e1 = —§a§+0(e§/2),e2 > 0},
% (e1,62) FUER, RERMBHLN L. [ 8-31 L T XL
LR, Hi e XA

BREMENZL. BRESH (c1,0) 7EE 8-31 iy A
IEHERE C LS, MAEMEO - ® BFxd i+ E mE 8-32 fF
w, MALE® MHELT e1 = e2=0) X FAHE 8-30.

@& &

MHE 8-32 —RFVHE R LUIERHE H, REMHNSLEN
TS e WARALTTE: % (e1,e0) BT HE 8-31 RBMOB, R4
TR Y (e1,e2) BALTIEN [F B, — P8 - 2 SER7 4, 3#
S RA—NEEM— AN RREL S, RESEB LY RRaE
B (ER, GENEENHINRRMRE); X (o1,c) BIET L
o, RRAMAEREN, R4 Hopf A3, — A ARREMIRIFE &
Bk, JFBE (e1,e0) BIBKSEFLTIRRK: M4 (e1,e0) MaT 1 BY, I
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BARPRIRG KT R EE PR, HHEESR, REW AT ANER
BT Y (e1,e0) B 1T B, XA RBERESHE -G8, R
JRER. AR, BRAE 832 T 50RE LA, HO
F BRI N, EREWRERN, TOPHAR—1
aeEs (0L §8.3.1 FiiiE 2 FIRE 3), BT RS ARER. s,
EO5EOMARZAZET, ENTEHERNTRERER, mH
B R P RN CHSMLE” TMER; BOSEOME, AU
- G PR KBWTEEAR, MH R KSgn 7
2R T AR B

it 2 A& (8.51) MR (C~ b1l WM ARREF K (0,0)
MHE T REH M LR WP E R IFN T Lk 9 Fhz—.

XMEREH, RE 851) W (C™ o) MIRGHELFZ
A, FATUWEEEZE S NS, HA B R SFRLREW, (U
— AN ERIIBI RS (8.52) MFTLISEL BRI LK. TERBEFHH
Higd, BEETRRESHEIUEEN—DFH (unfolding),
mEA ERERMEEI R (8.52) MAERALK (8.51) M—1 &
IBEFFH (universal unfolding). BR—NFFHEHWHEFTA
RME—#, BAEEE S AR mksh o2 E&En. m
R HARABEES EASHEEFIT, BENEES -1
MEEW TR A REEN, WKL TFREABHW SR
RELW. FWRDRBETRAEGBEE. Fxb, E
&tk O T ESY (BF%) ZRF, A Eg AR
MR BT REARLE E EME. Bk, B TIERGH
BAREH BRI S AR BRI Ok, Hhsh RGuHE QR0 il T
DESHREM TR, NmEEFrHELF F 1280 EE
REY. IEFENIE, RAVER R4 k530 BRIE, AN k4
A~ E, HF—TERAEGHRER, FHREER
BT (RFENTE), BHET B MER. N, 15X T
FaR A FIFEME. MT RS (8.51) RATEF THME =14
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®.

St 3 R4 (8.51) MEEESHNFFITBRRLEY.

M E=A R AT B, M3 b # 0, MRS (8.50) [
MRS (849)] M5 X RAYE 2 49, TLARE R E WA S5 L8
o, FEME_SZHPAHERNSZE. HE, MR o f
bHREDHE—NHE, MRS (8.49) WA ZREFKH K, BEL
ERERE TR LA RS (B14 2 B ), A fit—
P ER D I REERFFITEE, 0 [30] B HE RT3
By SCHK.

AFHIHeWHE, A NESHSHME, 4 a6 e
REMPREH. EREENE, IHREERZNLRFEE. ¥
% b, FEACSERR AL R R R, B BT R LA
LA, 77 r B SR R BORAR S A M 4% et A o ) A
2, NMIAT@EIMAERE. Bk, RITGHFERARRIZRRT
—MILHTTRE, MYERTESXNFRENIESZ B H
TR, PIERBT NSRS, XREET A EXEE
WM. SSEAEHN, RERBHREN, TREES XL ?
MRRENTAE, ERRERMt4?

ERTTHI RO IS, MEREELMHEE: BTH XM
PR, A RA —%. LR LR E L . 155
RARRARIBBRERE 14 XHAREREKR) i, Bk
B RRES L R T 5 STEM AR, LA R R R S5 1A
ZEPHEIMEMEERERRESY. AXNBHEETUSES
# [20, 21, 22, 30, 31] 4.



EAE BE[GER—E

FERULE PR CAR S TR ITIe T ¥ M 7 BRI HIE M
RHARE. B, ROTOEMBFNEM D TR ERE, flms
gEL&kE (W §5.1). —RME, HEMEHHEA—EFE WR
B, WA —gEmME—. FI, DRSS ER MG E NIRRT
K. AR R T o r A R, T LA A 4 - X
BRBEREHNESR, BHEEREYEPFEENNA.

G901 HEEBHEEIE

FiFE 1% (Sturm, 1803—1855) TEMST IR H i B A &
PR RIEHE 2 —. WRAEL—-ZREIN, XFEETEY
FEHEERSRT XM A RORE, MAEFEASH —&
KRB B B E LR, Bl A5/ RS, RATTe
15 e G R

y" +p()y +q(z)y =0, (9.1)

HA RERE p(z) M q(z) EXH J _ERESEH.

5138 9.1 FREMMIFHRE (9.1) HIERTIETHEXE J A
& BRI A

iEB RAHRE (9.1) B— N HEERE

y=op(x) (zelJ).

BigEE P ERMIHNES e J Bk, I Hy=o0k) H—
BEE 2, (n=1,2,--), Tn # 2o, FHY n - oo B 2, = zo. IE
B, o) =0F p(z,) =0(n=1,2,---). Hilk, HIFTLIHES

plan) — o(z0) _

1] s
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XERU, ETMR v = o(z) WREVMESRME:
y(zo) =0, y'(zo) =0. (9.2)

R, ROSAMERE (9.1)+9.2) HER. FHiL, BEMRAH
—, y= o) RREEMR, XB—IFE. FUEER v = o)
TEX (] J NEE S ARSI, 3 BESE. O

WIE, "By =p(z) BFKREEFR (9.1) —NERMR, WA
B e JREN—IEE. RIELAWIIEEN, = B2—PK
MHER. X, BIOTTUERE v = o(2) 7 o WE (EF) HBiE
1 BIEIRNEE 22 < 21 (K 22 > 71) (nREHIE). BE, &
oy Ml 2o Z[H y = o(z) AT A, RATFR 2, M 2 HH A48

T B — B T A LR o PR A SR R B R B . X
A1 B B AR SR R RN L I R R A (WA 2).

EE 91 By=i(z) Wy = () RIFRKHEFE (9.1) 1
P IEFAE. TR LR AL

1) ENTREMAMRE, 4EYSEITEHERNEL;

2) ENRARMETRN, XHISENINT SR ERER.

B HSE, () fl po(z) REHARRH, NG
p2(z) =cpi(z) (z€lJ),

HAHE c#£0. MR, ENEHRAMERE.
R2Z, B pi(x) M p2(2) HE—MEFRHEK 20 € J, WE I

BRH EAT IR,
p1(z)  pa(x)

pi(z)  oh(z)
Tz = zo WIH W(zo) = 0, AT B XIZE/RARKIEH W(z) =
0 (z € J). Brid o1(z) Ml po(z) BRMEF K.

W(z) =
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HK, B o1(2) M pa(z) BAETR. MENBAMHRGFH.
B 1 F 22 2 o1(2) RAMEBIHER, AL H

p1(x) >0 (21 <z < x22)
(B, RELU —p1(z) B o1(2). BHAERH
p1(1) 20, ¢i(z2) 0.
By = oi1(z) RIETHR, FFURNES
1(z1) >0, ¢f(z2) <O0. (9.3)

EAH 02(2) H ¢1(z) WHEHRWES, Lk z: Ml 20 BARE 02(z)

& s, B
@a(w1)pa(z2) # 0.

BRI v2(z1) M p2(22) RFESHY, B

p2(21)p2(x2) > 0. (9.4)
H—E, BT oi(z) M pa(z) BBMETIR W(2) EXE J £
RETE, FURNTE

W (21)W (22) > 0. 9.5)
5

W(z1) = —p2(z1)p1(71), W(z2) = —p2(22)91 (22).
Ek, A5 (9.5) HE
p2(21)p2(22) ) (z1) 91 (22) > 0.

BRI (9.4), Bt

@1 (z1)py (22) > 0.

HE, X5 (9.3) BFEMN.
A i, a(z1) Fl @a(z2) RS, Bl a(x) TE 21 2o
ZHEHELE -NEE I (271 <31 <z2). MR poz) Bz1 M z2 2
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EAWRANER 21 22, AL EARBISIERT IS, o1 (2)
¥eAE 20 M &0 Z 18 (ANTTE 21 22 Z[H]) BELH —-IFEH. X
5z fl 22 2 o1(z) WEDHASHTEETEN. BT o(2) 7
o Moz ZEEHERF-NFAH.

FHEATIE,  @1(z) 7 @) AR MEAT S ZEAEHFAH
HE-AFA ERIEAT @1 (e) 1 oo(z) TSR M.

Rz, & oi(z) f pa(z) WESRZTAIZHERN. Bk, Bi1%
FHRMEL, MNERETTEH.

B2 EEESIE, £ 9.1 BiE. g

AT R 42 e 1 Pe A s 2
EE 9.2 WHEWNFREMERS 2
y" +p(2)y’ +Q(z)y =0, (9.6)
" y" +p(z)y’ + R(z)y =0, (9.7)

EEREEL p(z), Q(z) M R(z) EXIE J LRESN, TiHRBE
AEK
R(z) 2 Qz) (z€J) (9.8)

WAL, Xy = o(z) BT (9.6) W—DIEFH, MH 21 2, 2
ERRENHSNEL. WHE (9.7) WEFIERRE v = () E o
M zy ZEZEDHE—ADFR o (XEFTUH 2o 7 21 M 2, ZHIH
XN w0 € [1,22] ).

B BIE, BAOTER o(21) = 0 M o(z2) = 0, MHARLE
o(z) >0 (21 <z < z2). HILFHES

o'(z1) >0, ¢'(z2) <O. (9.9)

FiE: y=1(z) BXA 21 <z <2y EELHF-NFEL.
RN HRAE, LAY
P(z) >0 (21 <z < 2:0). (9.10)
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B—HW, 4 ze B, RIOA
¢"(z) + p(z)¢' (z) + Q(z)p(x) =0,

Al
¥ (2) + p(@)¢' (z) + R(z)y(z) = 0.

R, A v(@) ’E—R, FHEM o) ®E_RX, FHS
v(x) = P(z)p'(z) — p(2)¢'(z),

o

V' (z) + p(a)v(z) = [R(z) — Qa)lp(z)¢(2)-
BHALME (9.8) UK ERAFR o(x) F ¢(z) MR, R

[R(z) — Q@)le(x)¥(z) 20 (21 <z < z2)-
I RANTEARERX

v’(m) +p()v(z) >0 (21 <z < T2),

EHNTAEKX

el5 POy (2) 4 p(z)u(@)] 20 (31 <@ < 22),

DNl dr e
e [efwl p(m)dmv(z)] >0 (21 <z<z2).

PRI, T LA o 5y SR SR

elet POy 000 > v(zy). (9.11)

H—HH, B v(e) lREXTUEE
v(z1) = Y(@1)¢' (21), v(@2) = P(2)P (72),
FrARI A (9.9) 1 (9.10) "
v(z1) >0, wv(zg)<O.

BR, XE5R%ER (9.11) BFEH. X, BIMIEAT v =v(z)
o <z<z FEDHE-ATHE. EEI2IUERT. ]
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R, By = p(e) BFRZEMD TR (9.1) B— D EEE.
Y=y EXKE J LBRERE-ARL, WKREEJ FE4ER
ZhY; T, FRETE J LR IREE. R v = o(z) ERE J LA
TRAZR, NHREE J LETRIERN.

MA LR EE, TS TEHNEXBEERIES
FA k.

FIBUE 1 BRFRBEHI TR (9.1) T RBES

q(z) <0 (z€J),
WE K —IEZ R R R,
FxE, HRATUNFRE (9.1) MIHE
y' +p(x)y =0 (9.12)
HTHE. BR, (9.12) HEEHR
y=9(x)=1 (zelJ).
WRTE 91) WEEM y = o) & J LELEHARAHE
Rz f oz, ARG LHEE R EER SR R (9.12) T
By=17 o Ml 2 QEELH-NRE XRHEEW. B,
y=p(z) £ J EREHEF AT H.
FIFE 2 RS TR
¥ +Q(z)y =0, (9.13)
He Qo) EX M @ < 7 < co LRELEN, TiEMN LRSS
Q@) >m >0 (mEER).

N5 T7 2 (9.13) ERTIERMR y = () ZTEX I [a,00) LR TR

TR0, T ELE AR AN AE AT 1 IR Rk T 2 8 %

Hx b, RO EES R EY % HIKEBE y = p(o)
ZE. HBUESE o, ZRXHE T = (0,0 + —’:-n-]. Xt (9.13)

T
il
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y' +my=0
HITHE. SHE—FREESH

y = sinfyin(z - o)),

TEBURE I B A s. Bk, RiEeEs 9.2 i 5E
(9.13) WIERMR v = o(z) XA T LESH-AEH, NEE
BT 4ie.

EE, mRHEEZ

Q(z) >0 (a<z < 00),
W4 LR AR 2 R UIREAL. S, #oirE
y”+%y=0 (1<z< )
HIEF
y =z(C1 + C2Inz)
EXE 1<z <o REF—NEH, HP O MG REEFE

)@ 9-1
1. MREEE 2 PHERER
R(z) > Q(z) (z€J),
NEMPZRTRAUMERS]: 1 < zo < z2.

2. MBRMHHRE
¥ +Q(z)y=0

T AR Qz) WRAFX
Q) <M (a<z<00)

HAwE M > 0. WEREMEER y = o(z) BHEFRHERER/N
FHE r/VM. ‘

3. FiFAEHE 9.2 M. NEREE Jn(z) MEKERE Ya(z) ALY
ZARE, MHENSBHESTRHEEY z - co HET =
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"4 BRAITR o
5 F POz =0,

H P(t) 2 ¢t foseslly, WHAER

n® < P(t) < (n+1)2,
XE 0 B—AMERABE. W ERFERMEMEZREAL 20 Bl
Y.

5 MAZHE 9.2 UEH: FRRMMAITR (9.1) MIEMA MBI
B F R A .

§9.2  S-L iA{EIEIRARAHIE(E

RN BHERIHEZ A, RATBE— Bk HF.

(411 FFEVZahitleE: A — T, UBHEE T o =1,
i 7% — © = 0 WILASO/R B (2 WE 9-1). BAFZE —fim sk
PRIFERL. iR AT W AR H B 35 R 3.

B 9-1

IR A ORI Y § = y(o). M F20 TR, FE o S0
B o' (c) 55 P-y(x) REH, B

—IEy"(z) = Py(a),
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Heh E = E(e) ZWIREE, T 1=I(z) REHE £
A =P, Q(ZII) = }%'

T b3 2 e R A BN T R T AR
y" +2Q(z)y =0, (9.14)
He A REEASH, TR Qo) XA 0 <o <1 LREL
(. B, y=y(@) BRWEREBERF
y(0)=0, y(I)=0. (9.15)

BT ARFSSAT RG2S Bl R R Ak SR AR b (B a] Rl (9.14)+(9.15).
BAR, XiBEREETH
y(z)=0 (0<z <),

B TR RS HORZS. TS HORZS X B T X A T R Y
B FANFEWAN, YENSH N TR, AT,
BI A A1 (9.14)+(9.15) WA LT 2 X BEAIAHR, L
o2, B ERME A R XEERENE LU RER
iy, (BFERCE LR E. AW E R AR rEER TG
TR S A R FT I y — B 2 LA

N1 L — M I IR T R

[p(2)y"] + [a(z) + Ar(z)]ly =0, (9.16)
Ht A B—1 28, REEH p), o(z) fl r(e) ERF a <z <b
FRESR, ple) REME, TH pz) >0 M r(z) > 0. H,
BB EFMF
Ky(a) + Ly'(a) =0, -My(b) + Ny'(b) =0, (9.17)
HA¥% K, LM # N ¥RERF
K*+I1?>0, M?>+N?>0.
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LB XA LR (9.16)+(9.17) EH AR N HEERHG — ISR IR
[EVE(RFR S-L IN{EMERE). &, 726 1 sbATAgFF S i 5
(9.14)+(9.15) BE2 S-L {8 H — 4324 _
&%A=AoNmﬁWEQHMﬂHﬂﬁ$$My:wwﬁ
UBR Ao X IAE I HEEETE, TTRR v = wo(z) HAIRIAY SS4ERK
¥ EE Hy=volz) BHENTHEM b WBEREY, WX
TEFIHE C # 0, y = Copo () T4 RARR B HHE R %L
[ 21 K& el
{ y" +y =0,
y(0)=0, y()=0
YT BRI B A R IR SR B G LR35 1 > 0).
B A< OB, B EWRFIBINE 1 ATE (9.18) A BREE(TE
FTHRAMARIRN, WTIEFTEEEE (9.18) fhkE. Frl—
VIR B TR0 B0 N B R3 30 (8 [ J3 f AAE1.
HA>00, (9.18) P EAERY

y = Cy cos Vz + Cy sin V.
BER—ERM, WA C M C RTHLETFE. FA (9.18)
FRIBERME, RAIVEEF]

y(O) = Cl = Oa
y(1) = C1 cos VAl + Casin VAL = 0,

(9.18)

U )
sin VAl = 0.

Ak, BATE VA =nx, JRE]

A:,\n:(¥)2 (n=1,2,--2)

FFTREFAEE, AR EHE R h

Y= pn(z) = sinAnl—ﬂ:c (n=1,2--). (9.19)
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HE, EREFEME M — oo (4 n — oo), T H B EEMEE (UT
RIBRIR R B ANE, HERER (9.19) EXE [0, ] AR
— A EAMIEAC R A, B, AT AZEXE [0, 1] A8/
RIKFIE &0 (UTRARKRAS) R f(o) BIFRBRE
£ oo

flx) = nzdbn sin %E:v,

HpHRAR
b, = %/Olf(x) sin I’—Llixdw (n=1,2,---).

LUTF AT H AR B 2 fX S5t 2 — Mk S-L i
R (9.16)+ (9.17), Tt T — M8 IR F A EIL RN
Jii): SE(EN: 2

HTRRA LRI, RMNREFELHER (RAFTTE 3),
A AET 2 (9.16) LA R :

y" + (A +q(z))y =0, (9.20)
HA R o(z) ZEX W [0, 1] S, T HIBERMF (9-17) ALK
y(0)cosa —y'(0)sina =0, y(1)cosf —y'(1)sin3 =0, (9.21)

XEMEEH o M BHEAFER: 0<a<m, 0<B<T

B, i’y =z, BHMIHTRE (9.20) B, TEEWREY
B

©(0,)\) =sina, ¢'(0,\) = cosa. (9.22)

A B 5 R FIX BRI y = (2, \) BFFEMME—R, TH
BT RE—EER. BR, v=o)) HROESRS (9.21) 8
mk, —RE, EA—EEWEE R, MERMEAHE A
H5ER y = o(z,)) BHE (9.21) PHER. XH, MR A
SRRAFIEE, Ty = o(z, N) AN FFIEREL.

HATRARALR. 2
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p(z,) = p(z, V) sinb(z,X),  ¢'(z,X) = p(z, ) cos f(z, ),
Hr

6(z,\) = arctan % 0<z<1).

BT y = oz, \) WRIMERME (9.22) (TR R0 (9.21) &
F—R), ITF

sin
= —_ = j 2
6(0,\) = arctan o —atim, (9.23)

{ p(z, ) = Vo, NP + @' (@ NP (> 0),

E G RFEANBE. K v = oz, ) WHEBAME (921) FiE
=K, REf 0 =0(z,)) BELME
0(1,)) = B + kn, (9.24)
XH b BIEAER. XMW, WEXXEER (9249 8 )=\ 3
RPURBFIEE, T v = o(z, \x) AR A EIE B EL
B, HATRFITILHTE (9.24) HSRAR )5,
BoE, TUIEBEES 6 =0(z,)) HEMS R

0" = cos® 6 + [\ + q(z)] sin? 6, (9.25)
THATHERR, 7 (9.23) RO j = 0, 7781 0 = 6(z, \)

JEVE S
(0, = . (9.26)

XHE, BE 0 = 6(z, \) RWE (9.25)+(9.26) RUME—fR. S5,
0=6(z,)) 0 <2 <1 L, TEMSE N BEsE iy,
513 9.2 4 w()) =8(1,)). MEHK w) ZERFE —o0o < A <
oo bRESER, W HE™#H EFH.
WEBA i (9.25) ATLMEHR EXT A WS HEY

d o9 .00,
Ty = A+ ¢(z) — 1]sin 265 + sin® @, (9.27)
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X (9-26) A

0
5500 =0. (9.28)

R, W 027) X 0 Wkt B, TR
(9.28), #1781
g—i(w, A) = /0 © o7 BaN)ds g2 6(t, \)dt,
Hof
E(s,\) = [\ + ¢(s) — 1]sin26(s, A).
S50 sin” 6(a, ) FEHE (0 <o <. Fit, i EATL

00
W'(A) = 53(1,4) >0,
TAHSERNMSER. O
BIFE 9.3 Y -co<A<oolt, wA)>0,FHH

Clim w() =0.

A——00
SEER BE, BT 0 = 6(z, ) EHMEMT (9.25)+(9.26) BIRF,
FATTARBIERL 20 < 1, #118
f(z,\) >0, HE 0<z <. (9.29)
H b, % a>068, XMERTEREH (9.26) 57 MY a=0
mt, Wi (9.25) #1 (9.26) H#EH
6'(0,)) =1,

TR AT A (9.29).
Hk, BEEAR% (9.29) ZEXIE 0 < 2 <1 LWL,
B, WH (9.29) T4, FEER 21 (z0 <z < 1), [#15

f(z,)) >0, RE 0<z<z,
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(RS

8(z1,\) = 0.
IR 1

9,(271: ’\) < 0.
Z—JH, T (9.25) 1540

9'(.’171,)\) =1.

XATFIEIERA T AERX (9.29) K 0 <z <1 AL
Hik, RIVEANAE

w(d) =6(1,A) >0 (—oo < A < ).
RAERATR MK >0 < Me<n—a), HE

h? = 1+_7T2_ 26, M =max{q(z):0<z<1}.
s~ e
W24 X< —h* - M BF, BATH
A+q(z) < -h* (0<z<1). (9.30)
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7 (z,0) FE L, RATRHEE AO,7 —e) f B(L,e). WiF
(9.26) fl o < 7 — e, BEATLAFRENIER 70 < 1, Y 0 < z < Zo BY
FUMHIZE 0 = 0(x, \) FEHLZE AB {9 T (WHE 9-2).

MAEBIIHLE 6 = 0(z,)) 5EHS AB F—RHZK [ 2 = 5,
MR 0'(21,)) > B2k AB BRVE K = 2¢ — . SRT, Hh (9.25)
il (9.30), ®A1H

6'(%1,)) < 1—h?sin’e = 2¢ — .

BTG, B, MR 6 =06(c,)) RATREEEAR AB #iX,
MTIRFFFEE LR AB (M. XBIEWT, 4 A< —h* - M B,

BATE
w(\) = 6(1,)) < e.

FE, 4R - o i, BRITH
A= —o00 M e—0.
Hit, 3/ 938iE. O
SIEE 9.4 4 A — oo B, w(})— 0.

T BR, MTEBASHRSKER N >0, AR
BK>0,EBREAN>K HF
Aq(z) >N? (0<z<1).
Hi, B (9.25) BATH
6' > cos?0 + N?sin? 9 > 0,
T )
cos2 @ + N2sin® 49 21 (0<z<l)
R, EXEO0<z <1 EFSHAERX, FEFI0,)) =a M
0(1,2) = w(N), ABE

1 o aw= il 9.31
= > 1. .
/0 cos? @ + N2?sin? 9 ’ /‘; cos2d + N2sin?8 — (9-31)
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BRETIEAICRE. N2 X\ = oo BF w(\) BARM. Ei,
Efi1& wA) <L (A> 1), %% L > 0. e (9.31) e
J = /L do > 1.

o cos2@+ N2sin?6 —
EE, ERAXIE I =0,I] L sind BF S EHR.
L I=LUL, X¥ I, BEE& LTS HERNSRHH /N
KEZ¥H, L=I\L WEEWRS J=J+ L, K
dé
1. cos2f+ N2sin?4

(9.32)

J; = (i=1,2).

B L P EASNRERKE R/, HEENNRESZM L) < e
TH2% 6l B, F cos’6 > 1. M

do
J = <2 dé =2|,| < 1/2.
! /Il cos? @ + N2sin? 6 /11 I4] /

sin® @ > 0. FHIk, HRATH

J—/ d0 <2 /d0< L
*7 Ji, cos?0+ NZsin?g  oN? . oNZ’

BERN>1HEAS D, BRAHE L<1/2. NiTJ=J +Js <1,
X5 (9.32) FiE. Bk, %X — oo Bt wd) TR, BT w()) 3t A
HIE LAY, TSI 94 L. O

RIE_ LTI 9.2~9.4 YW, BAVEH, X FAEARE &k (k >
0), 7712 (9.24), JRE[
B(1,\) = B + knr

BHARE D A WA=, THYS &k — 0o B A\ — oo.
R, X8 A, &R LB EE (9.20)+(9.21) BEEE.
&E, WOHE LR R B4R T I AT E .

EIE 9.3 S-LAEFEATREA (RHe) $aEE,
EENHES T
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<< <A<

A

Iim A\g =00. O

k—o00

SR 9-2
1. REETFIE -
(1) ¥ +x=0 y0)=0, y'(1)=0.
2 ¢¥+A+Dy=0 % (0)=0, y(1)=0.
2. LIS |
2y —dzy' +xy=0 (1<z<2);
{ y(1)=0, y(2)=0
BEEEH (HP ) BEHSE). IRFSEAEHE 93 FF?

*3. R —rA S-L B{ENE (9.16)4(9.17) {LEHRE R S-L H{EN
B (9.20)+(9.21).

§9.3 AFERBARIIIEN M

KT HE, BB LT S-L BEMNZ (9.20)+(9.21) E
BT
y' + A +a(@)ly =0, (9-33)
Al
y(0)cosa — y'(0)sina = 0,
{ y(1)cosB —y'(1)sin B =0,
Ho A BSH, MR q=) EXH 0 <z <1 ERESEMN;, N
W o F1 8 W RAFX

0<ax<m, O<ﬂ§;r.

R L ARHEEMTEE R B A, BHEFE (9.33)+(9.34) FAH
TR & MFIE(E

(9.34)
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A <A< <Ay < e

HAF Ay = 00, 4 n — .

Bk, XNFEMFEE A\, EOH —MEERE o(z, \n).
M, BHHC #0, M Co(z, An) WRMKF X, BHFERE. XE
HARSRE — R X TRAEE Ao, B THHEES Coo(z, An)
b, REZFNE BIE oz, ) RYETXH) BEFE.

5% 9.5 MY TE&MHEME, SL BERNEARLRE—
SR TO I RFAE R 5L

B 4 A=, RIEFE (9.33)+(9.34) B{E ¥ EME,
fIEeME Lk y = o(z, \n) RENAIFERL. BES o(z) Ml
Y(z) RANKMPWRERS. Fik, |AITHA (9.34) wE—R
52

¢(0) cosa — ¢'(0) sina = 0,
{ ¥(0) cosa — ¢'(0) sina = 0,
EHSREATHIR
©(0)¥'(0) — (0)¢'(0) = 0,
B o(z) M ¢(z) KIBHIEATHIR W(z) 7 = = 0 M ENE. H
W, o) Ml o) BARE (9.33) BWHDRIEMENH. O

B T, BRAEZE— B T4h, S-L h{E 4K (9.33)+(9.34)

H 42 B4R E SR ER -

: (p(xv/\o)a (p(x,Al)a Tty ‘P(m,)\n), SN
AT HE, UT4
<pn(:c) = (,O(QL', /\n) (TL =0,1,2,-- ) (935)

5132 9.6 FEEEIR (9.35) XA 0< z <1 EHB—AIE
R, Bp

! ] 0, Y nAk;
/0 on(z)pr(z)dz = { 5e >0, %k
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EBA 2R on(e) NESETE, il
1
O = /0 vi(z)dz > 0.

M4 n# kB, BATH A # M, TEH

{ Q@) + [ + ¢(2)]n(z) = 0,
or(@) + [A + g(z)]er(z) =0

(0<z<1). dILATRIAEH
On = M)en(@)oa(2) = S lon (@) (@) — o (D)n ),

EHS

/1 QOn(m)CPk (x)dm — [‘Pn(-’ﬂ)(P;,(:) : S:;L(z)wk(z')] z=1 ‘
0 N . B
FA) (B A

©n(0) cosa — ¢! (0)sina = 0,
1 (0) cosa — ¢ (0) sina = 0,

B R EATHIX
©n(0)p (0) — ¢, (0)p1 (0) = 0.

EE
on(1)wg (1) = ¢, (Der (1) = 0.

B, Rl
1
‘A%wmmm:om¢m

3|3 6 183E. O
I3 9.7 R f(o) EXME O <2z <1 ERFEFH
B R
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/1 f(x)gon(x)dx=0 (TL=0, 1:23"')7
0

Mo f(o) BREDEES) BETE. O
GEHIER, HU . H 2B 72 %S08 [3].)
XERNIASIHE 9.7 By LR SE— R RATBLE: B 01, 02,03
RZHEN R WEAEMBEEN (EF) MR mE R R
] T H AR
(fin) =0 (n=1,2,3),

M2 fRAFR. B, ¢1,02,05 B R FH—IRR2MIE
KR (B). HE, HPE@ED, Bl 0,0, BRE—TIEXE,
EARSEEN. B, 512 9.7 8, BHERHKR (9.35) ERET
Ry EBE [ R0, 1; R'} FR—ATBLMIELR. EUFX %L
RIERR=AEEER, XM 0,1 LA LZETHEL f(2) %TF
FIERER (9.35) i (7 X) HERBEHF

f@) ~ ) anen(@), (9.36)
n=0

b (30 MR RS
1 1
o=y / F@pn(z)dz  (n=0,1,2, ),

T I 4 1
_ 2
6n—/(; - (z)dz.
T ELE W] DL — B UE B TR 8.
EIE 9.4 WEH f(z) XM 0<z <1 EWEKKEME,
WER X)) HREE (9.36) KHFITHS. O
EER—SEE, MR=ZARE—E, REEYETEN—4
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L6 11 SR fE =

{ y'+y =0, (9.37)
y(0)+¢'(0) =0, y(1)=0,

HFIEE SARN AR ERE, HEITIREH f(») ERE 0<z <1
ERFEASFMERERY (X)) HRET.
YA <OR, 4 A=—R*(R>0). W (9.37) FHRAEMN
y = C1efi® 4 Che 2.
BAA (9.37) PRBERMG, RIEE

{ (1+R)C1+(1—R)C> =0,

(9.38)
el Ci+ e_RC'2 =0,

EHRBITHIR A
A(R) = (e + e B)R — (ef —e ™).
HHk A'(R) = (e —e )R> 0 (& R > 0), #1 A0) =0, FrA
R> 08} A(R) > 0. FEIlt, BHEGLHTE (9.38) #EH
Cl = 0, 02 =0.

XEEUERA, AR (9.37) BH RAVFHMEE. 24 A =08}, (9.37)

H T RRHE RN
y=Ciz+ Cs.

BAIA (9.37) Ry RE, RITRGH
Ci1+Cy=0.
B C =1, Cy,=~1. Fk, |IVEBEHEREN—EZH
y=wpo(z)=z—1, (9.39)

EEMY TR/ Ao = 0 BRERS. 24 A > 08, &\ =R
(R>0). W5HE (9.37) HEBH



312 FAE  HEEE

y = C1 cos(Rz) + Cy sin(Rz).
BHIA (9.37) FHayh M, ®RNE

{ C1+C2R =0,

) (9.40)
CicosR+ CesinR =0,

B RBATHIR N
A(R) =sinR — RcosR.

B, (9.40) XF (C1,Co) HIRFMAFEESM N AR) =0, B
R=tanR (R > 0). (9.41)

A EAMEREAT N, HE (94) BLREASTR

O<R<Ry<---<R,<--

1 1
(n—§)7r<Rn<(n+§)7r n=1,2,---),

T B i B A EE AR
R, ~ (n+%)7r (Hn>1).

H

B, 252> 08, RASENFEES
Aan'r?:, (n=1,2a"')a

mH )
An & (n+l) ™ (Y n>1).

2
T A L B P B R A

¢n(z) = Rycos(Rpz) —sin(R,z) (n=1,2,---). (9.42)
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Beh (9.39) M (9.42), HATEXE 0 <z <1 LBEI—5ELHTIE
SRFIE R HLAR

‘pO(x)’ 901(17), Ty Son(x)a DR (943)
EEEH
1
ao=/meM=Aw—mm=§

1
0
5y = /O lon(2)Pde = /0 (R cos(Rnz) — sin(Rno)]’da
= % [(Ri_— 1) + (R2 4+ 1) cos® Ry,] > 0.

(FEE, Yn>18 R, =tanR, > 1.) HI, HEHK f(z) EXH
0<z<1 EFEKKSEME, WATLIAAIERKEER (943) HER
FR (- X) EEREE, B |

f(z) = Zan‘Pn(w)v
n=0
He 7730 FIRAEK

1
an = %/0 f(w)(Pn(z)dm (n =0,12 )

&g 9-3
1. R fHIn -
y" + Ay =0,
{ y(a) =0, y'(b) =0,
Het o F10 BEH (2 <D), T A BSE.
2. Rfg AR AR -
{ y' + Ay =0,
y(0) = y(1), ¥'(0) =y¢'(1),
TS S-L g RS R
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"3. WRIESFROTERY S-L AHEME:

¥+ +a@)y = f(2),
y(0)cosa — y'(0)sina =0, y(1)cosB —y'(1)sinB = 0.

RIER % A REAROTES S-L bEAESSEEN, TEk
ELAA—ME: T A STFRAMEEE A B, CARACER Y
1
/0 (@) pm(@)de = 0,

H om () HHANLTHEE \n AEFIEES

§9.4 " —NEL M ERIERBIF

ATHE I — R R0 B, X S 0 R R
WAERABE. B, EELEIERENDENE.

(4] 4] BFKFRE LF—KEY | H5RA, G
KA p> 0 W7 AR A — XK R A7, iR BG4 25 il

B, HES p RDRRERLTH. R4 ESH p BEH
KIF# EANERES po B, WEARST M, ME 9-3.

e 93

A& LEE—, REBELREN WK WK s, WS s
HERESHAER. F, ZnESHERMHRIEINs=01
s =1, MMAFHRHBIRAE s =1/2.

LHHTE s RESHIRERY v =y(s) ER, y(s) >0), 3
BHYIKEBAR 0 = 0(s). W £ RAPEKTE s HHHTHEK, 7
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pry BATE s RITREMAE. REH2NT e, NE s 81
EMRIELTEZSTRWEHE RITE

dé
— - _ 44
ds kpy, (9 )

AL b > 0, ERIPFRET T < 0 bpy > 0. i
W, 4 B =1/k, BRARABRIE |
i 16] < /2, MIE3 8 93 AL

Hi, #ATH

B (944) HBNEAT M TER

d’y | py dy\?
=tE 1—(5;) =0. (9.45)

ERE— LR TR
AL, WMABTR y = y(s) B RAIERAF

v0) =0, y@)=0. (9.46
R, SRS MRS LR — 14 S (9.45)-+(0.46).
LT R R 4T3 S M FLEE T o

A, 8% || < 10t RiTELE

dy 2 N
1— (E) ~ 1.
HU, FTLAERE (9.45) R¥EILN

d?y p
12 + BY= 0. (9.47)
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A y(s) > 0, BTRAARHEREH, BRI (9.46)+(9.47) 24 HALY
pn= ()

A A E TR

y = Asin ?TTS, (9.48)
Hb A>02—MEBHEH

XFE, RIBLEANER, BOBATREASR:

1) X p<po B, WEALEHM; Y4 p=po BHEKESH
(Bf po HaFES);

2) % p=po Bf, AFFMH (9.48) BAHE—HY, IREIN S0 il
BRERTER;

3) 2 p>po B, WFXAEH.

HEEBERRN, BN EERFELRY, E4RER
WERMASHREMAREE, MEEAERLEATFEEILY.
XULH T A E —E R R R .

BAE, RITREBEMTESERD TR (945). S y=y(s) &
BM—1 %, B REYIERM

y(0) =0, ¥'(0) =wuo >0. (9.49)
B, y=y(s) ZHEM (9.45)+(9.46) HAEFME HAL Y
y(l) =0. (9.50)

X, HAVRBEYER vo > 0, 15 v = y(s) WREFKMH (9.50).
B, 4 .
_

m
n d%y  du

Hik, 7T (9.45) AL
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udu

V1—u?
PNILIE-Y=p/ ¢

+%ydy=0 (B w® #1).

2 1—u2+§ 2=(. (9.51)
FRPMESRAF (9.49), FATHEH AR H 5L

C=-2¢/1-u2.

B, BENIRE (9.45)+(9.46) HIfF v = y(s) XFHE s =1/2 &4
W, MHy() =m>02y=y(s) WEAME HK, (¢) =0
HARHA (9.51), #1153

~2+ —Em = —24/1-u2. _ (9.52)

Foh, i (9.51) AR o, BI1R

dy p , C\° l
R A R (I A <s< ).
ds \/1 (2By ) (O=ss<3)

ey
8:/011 ;yz o (OSSS%),
- (- 3)
BHRT =) 0<s< 2) MREK A, %= o, Rl
31

l

_ dy

m

2 /0 P o 2 2
= (e i=3)

AE=1-/1-ud, M0<E<1 BY

p /
t=—2—§y2+ l—ug.
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MY y=00F t=1-& M4 y=mbBH (9.52) At =1. X
Bk, ERESEAN

1 B/l dt
2 V2p)ie VI-2VE+E-T

H A ,
p= [%F(ﬁ)] B, (9.53)
. FEO=v3 [ X
1 VI=2/t=(1-¢)
IRER

! dv
&)= \/5/0 VoA =v)y/2= (1-v)E
AHEFH, F(O) 2 ™ EANEZER 0<£<1). Hit,
B (9.53) #A1HF2

[%F(O)PB <p< [%F(l)]zB. (9.54)

EAERWEAmBERNET AR ES

po = [%F(O)]zB = (%)2 B.  (955)
MAWMBRNEZAFRZHERKES pi. /U\%EEJ‘;I p AT po Ml py
ZH, MEAMSTH. MAMTARENES p (o <p<mp), ATH
(9.53) ME—HHEfRE & T € =1~ /1 —ud AIHE—FE

ug =V§(2-¢)>0.
W, RANMYMERMG (9.49) MME—MBEE T S HRE (9.45)
W— MRy = y(s), EXNNTFRATHATER. Xt Rkt
PSR REFG EhR. B, HIFERESTIIBRNIERES po
WIEF 5T R ET B R [W (9.55)).
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—RIE, IR RR AT IORE, ERBEER
Z. B, 7ELRRA A R AR R R — R T AR
TR

R 9-4

1 A Es 1 M6 4 7.
2. IEMIERBUY F(€) 3t €00 <€ < 1) B LotidEsm, mh

ro=r 7= [r (2]
Hbr¢)Br 8% AmEHEREAFRZNEKRES n-

§9.5 * A {E(C)HE
PSS R B i ON T G
#+wiz=pt)+ Atz ), (9.56)

Hetwo >0 ZHEH, A R/ASE, p(t) B ¢ BESH 2r K
B, ft,z,2) Rt o d KESRE, BEXF ¢ & 2r AR, mXte
& RIESER AT, XEHFRAEEMAIRE RS E L AE
B — DM ARENTERR FENHE TR, 1F5R 2r
AR (F%) HITFEETE.

& = 2(t) BHRE (9.56) f—4> 2r BRI, NEHRWELT
TH] ) JE A E AR A

z(0) = z(2n), #(0) = z(2x). (9.57)

Rz, #& =zt 2HRE (9.56) f—A%, THEHTHERPRE
548 (9.57), MIAT LA BA X AR 2 JRIHHAY.
Hig b, BN z==2(t) BFTRE (9.56) &, FTUAFESERX

E(t) +wpz(t) = p(t) + Af (L, 2(1), 2(1).
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EA p(t) M f(t,z, @) ¥t B 2 FHAG, Prol REfE FEAgES
KA ¢+ 2r B t, RATHET

E(t 4 2m) + wiz(t + 2m) = p(t) + Af(t, z(t + 21), (¢ + 2)).

EEEREU, =20 £ 2(t + 2r) WEFE (9.56) — MR, TH
T IS

2(0) = z(21), #'(0) = 2'(2n).
B R B E A (9.57) HEl
£(0) = z(0), ' (0) = «'(0).

IRENJTRE (9.56) AWM =(t) A 2(t) 4 ¢t = 0 REEEHFE M
H. M, REMOE—IEEE, ENRER, IR @) = 20).
X, KAVGE
z(t) = z(t + 27m),
Bl z = z(t) & 27 8.
HUILFAT I, SR TR (9.56) B9 2r MRS TR A
HERIEE (9.56)+(9.57).
Sk
z = z(t, Zo, Vo, \) (9.58)
R TR (9.56) W%, T EL B B fE 44

z(0) = zo, #(0) = vo.

G, 2 N FE/NEE, % (9.58) FERIE 0 <t <27 BAETE, A
WRBBPEM S TRE, BX ¢, 20, vo, A LA 84,

R, = = z(t,z0,v0, A) RARIIEIE (9.56)+(9.57)
HIRE, 4 EAVSWME zo, vo TR TR

{ F($0a Vo, )‘) g :L'(Qﬂ', Zo, Yo, /\) — Iy = 0:

9.59
G(zo, vo, A) 4 &(2m, xo, vo, A) —vo = 0. (-39
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XEE—, HERRBHITRE (9.59)\ BENE 2o = zo(A) M vo =
vo(N), RIESFIRN (9.58), EATRBEIR5 7R (9.56) B9 —14> 27
JE S ’

T 9.5 1§ wo # IEBEL WY A B/PSEIHIITE (9.56)
HHE—H 2 .

A 4 A =08, FIAWEEGE BITTRE
z(t, zo, vo, 0) = zo cOswot + %;— sinwot + w—-lo /Ot p(s) sinwg(t — s)ds.
E, H (9.59)0 BR—ART zo M vo KEMERLITRA

in2
(cos 27wy — 1) o + bl

1 2
vg = ——/ p(s) sinwp (27 — s)ds,
Wo Jo
2n
(wo sin 2mwy) zo — (cos 2wy — 1) vo = / p(s) coswo(2m —~ s)ds.
0

B REATHI
Ag = (cos2mwo — 1)2 + (sin27mwp)? #0  (wo # EH).
ik, 72 (9.59)0 HHE—HIME 20 = To,vo = To; INE]

F(i’O”i_}OaO) = 01
G(Zo, U9, 0) = 0.

FHN, B4 =08, Jacobi fTHIX
D[F,G] _
Dlzo, vo] Ag #0.

E, FlAMESEE, hHRE (9.59)\ WM ELERE
zo =20(A), wo=wo()) (A1),
BT R

1'0(0) = Zo, UO(O) = 7.
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KB, HATRBEIMSHRE (9.56) l—1 2 JEIMR
z=2(t,2) £ 2(t, 20 (\), v0(N), N),
TIE% A — 0 R EBT

— 1 t
z(t,0) = Zo coswopt + 2 gin wot + — / p(s) sinwg(t — s)ds.
Wo wo Jo

ERES T BAMERE. O
BN E, % wo HIEBHE A RENSHES, LT85
& (9.56) iy 27 AR I FEAERE TR A R B T

&8 9-5

L. UEEARES R
# 4+ 2z = 3sin 2nt + Az®

A BDSYESH A 1 FRR.

2. IEFA S H R
% + 2z = Asin 27t + 5z°

4 A RNSEEESE A 1 FR.
3. WA de
Fri ft,z) (z€R"),
Hep f(t,2) Xt (¢, 2) € RM Badgtfy, Xt o W2 REEREM, WE
Xt 2T AR, RN XM TRNR = o) B T AN, 4
BAVYEWENERYE
z(0) = z(T).
‘4. B R
£+ g(z) = p(t),
He p(t) J& t BOFELERY 2m FIRIEYL, g(c) R « BSRSETieEm%, H
Wi &
n’<g@)<(n+1)? (~o<z< 00),
Hefn BREAMNEER. RIEAXMA TR 2r FRR RS ERE)
TEPE— .



F+E XA

TE §5.1 , BARREUIHE HERBSHEL, HERNEH
HRBSWITERE T LMFRERN ML TR, FRE—FE
TR PERR: RE— MO TERRIRENERRL, n BrERs
FRENZAE o MISLHERRS TH—BREREEAE £
JFORHT n MRS R T A —1 n—k BIi TR FENEHB
REIE LRGSR, BN E KR B ER, WaEER
LM TN — RE RSN TP, FRES
H, ERBRAH—RIEIE RE R XA ML, RTRIEEE K
BB — R BLR AT, RATESRSE —T FEREN N 4.

§10.1 BERRHSHEX

TELHE KRB UIN E L2/, BATEFRBILFFIRE
MR, WHREE KRS E & CER.

(51 1 SRigsn T RA

{ dx—+y—a:(3: +y? — 1),

dt
v (10.1)

N =—z—y(@®+y*-1).

IRAEH FTRA (10.1) FHIAZRE ¢ #ih —t, ME5 §8.1
TR 1 AR SME. FHit, REERENE 8-1 FIRMTT
&, AR RA (10.1) WHEE. T, RITHIEH
NS ERR I, XA TR,

R4 T4 (10.1) 775

d d
2= +y =~ +y))@ +y - 1),

pINE]
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d(z? +y?) = —2(22 + y?)(2* + 3% — 1)dt.
XA HEETER ¢ M1 22 + 2 BELSER, HERERS
BRI L
e n Lot — ¢, (10.2)
Hrf O BREE. #F (10.2) AR FTHRA (10.1) HE YR
EE, BEWRHS (10.2) MER V(z,y,t) 16X o,y M ¢ B
HAFTHE NLEWHERSITIR, 4 o=,y = y(t) ZHSH
B4 (10.1) KRR, V(e,y,t) FTEE C, XE¥E ¢ TR
M. FF (10.1) BZHMrR4a, — P ERES, fl (10.2), &
RUSTEEHEENR. BE BARATE (10.1) 75

dy d:c_ 2 2
l‘a ya— (z° +9y7),

JREP

% (arctan%) =-1.

B E 5 — P E IR

arctan% +t=0Cy, (10.3)

H C BEAHEL

FAERBS (10.2) 71 (10.3), AR EHAITREA (10.1) 8
HE. A, BATRABABIE 2 = rcosf,y = rsinf. X#EH (10.2)
M (10.3) 7%

(1——1-)e2t=01, 0+t=Cs,

r2
GG .
r= W, 0= CQ —t.
FHit, ®AVBRHS HRA (10.1) HyER
cos(Cy — t) _ sin(Cy — 1)

= W’ Yy = W. (10.4)
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EE, 40 =08, WFERMERC, F1E (10.4) AFE LI
x = cos(Ce —t), y=sin(Cy —1),
ENEATHE (2,y) LEHUERBALRE
r: 2242 =1,

iz 3y 77 1 A 4

L Oy < 0B, % (104) REFEIN, EWHELE I HHE,
TIHY t - oo BHERBETHAY I, MY t - —oco BARREETE
A ER, B O BEM (10.1) MEMEMTE LML (Xt
NF Cp = —0).

% Cp > 06, f# (10.4) WARZFAN, BMPUEE I Wi
B, MH2Y ¢t — +oo BTG T AL I

Fk, WL AR (10.1) MRRER (L §8.3), 'ETEH
B o o PR R A H L

[ 21 KigEfg s rEa

du
oSy = (5~ v,

,B% = (y — o)wu, (10.5)
7% = (a - ,B)’U,’U,
Hdra>8>y>0 BAENHEE.
FH (10.5) BT FRAEHEH
aud—u+ﬂvd—v+ wiu-i =0
dt a T
NG EE =R 20
au® + v + yw? = Cy, (10.6)

HAPFEH C > 0. R, HRERS (10.6) FEAEZERE (u,v,w) W
RFE—EWERTE E(Ch) (& Cr = 0 RN HEREBLRIE A O).
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FIHE, ®ATE
2 o v, dw
Cug ThvE T =0
AT B —EH KM
?u? + 2% + y2uw? = Oy, (10.7)

HABIHE Co > 0. TNERARSY (10.7) WARE—HWERE F(Ce)
(& Cz = 0 FAEHR MR L RLUE & O).

AT ERBSY (10.6) W (10.7), BATATLUEH w F v, A
ATTRE (10.5) =X, BA

‘31—1;’ - a;’g\/(a—l—Aw?)(b—Bw?), (10.8)
HAEE o M b IRETF CL M Co, TR EL
_2B-v) _a—7) '
A_a(a—ﬁ)>0’ B 3 =5) > 0. (10.9)
AR 712 (10.8) RAEEA B, FFLARNTTEE R
dw a—p83_
Via+ Aw?)(b— Buw?) 7 =0 (1010
H Cs BRSERL

F R (10.5) B=FH, FrU=AERES (10.6), (10.7)
A (10.10) 7E3 2 B LA B T RER

U= (p(ta 017027 03)7 v = ?/)(t, 01’027 03)7 w = X(t1 Cla 023 03)

H&, T (10.10) FHBT MEAL, FHERTREEGS Bk
ERRRA. XH, WA TTRE B AR B S R R,

BRI, BATATLAR FHE RS (10.6) M (10.7) @)L
SORIEMIBI I R A (10.5) TEAR S RMAEMER HAER T A, FHL
RAMPL (HRZFRLENE).
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Hx b, &
u=p(t), v=v(t), w=x@ (10.11)
WA TR (10.5) W EADE 54
u(0) = ug, v(0) =wvy, w(0)=wp (10.12)

B, % uo,vo, wo FTELHEFANAEE, B uo = v =0, WK
SRR (10.5) IR {u = 0,v = 0,w = wo} WHERFRHMPIER
. FEk, FARGE—EEERES (10.11) RETBI—TER
&, BRIEVL, TEMIZENE (u,v,w) PEANBIRE ERETR & (B
MRS ) MESN RS (10.5) 7 H. B—Iorm, M (105) &
SEH, REWETA SHE=SA L L. Bk, EE I HHERE
E(Cy) 8 F(Co) £ (%4 C1 > 08 C >00f), REWESBLEM
BRTE 5 =L RHAY 6 130,
BAER ud + vd +wg #0, B (uo,vo, wo) € E(C1) N F(C2), B
{ C1 = au + pvg +ywd > 0,

10.13
Cy = o?u¢ + B*v¢ + y*wi > 0. ( )

H I, ## (10.11) ZEAEZE R IR RIERTE E(C1) A1 F(C2) B9
— A Ty, % Iy Bk A— et (B E(C) f F(Cy) TEZR

YD), WS R HRGE (10.5) —PFAG BN Lo K—kH
ML, MER EFRALMA A, WERHARE (10.5) B—xKH
B, mMEHEEFEHE WERAAREK (10.5) B—RTH LK.
BATAH— DI IR: BHIEE Cr > 0, WA R FIEE—
EATEAERAMEERTE E(C1) £, TR BB E @ #ik e
E(Cy) E. Hilt, RMHBLEE E(C1) LRI HLASER R
% 0 =00, E(Cr) BLKESR, ER—THA 4 C1> 08,
mEFFR, E(C:) B3EE 6 A, EfR E(C1) 5=/
M3 . MRS /A ERRIEAER ), KT SHE WA
AL, BB R ITE S REMIES, M 4 D ORI EH
SR TSRS p AR, HIMEST SRR E .



328 FHE HEXRS

BAE, BIIFIE—MH n D 2

dy; ,
%Zfi(m7yl,"'ﬁyn) (7‘:]‘7'“’”)’ (1014)

HAHREE fr,- -, fo EREADRI D c R WX (2,01, -, yn)
%ﬁ?ﬁ%m; ﬁﬁﬂ.x;j‘ Y155 Yn %Eﬁﬁrw%

(XY REHV =V(z,y1, -, un) TE D WE—FKK G K
HLE, MHX 2,91, -,y BELETMW. LR V(z,y1,--,yn) A
REH, HEEMS TR (10.14) £ G WIE—F5r sk

s yi=y(®@), Yo =yu(r) (rel)
BREV BUEE; REP
Vi(z,y1(2),- -, yn(2)) = HE (zeJ)
Y (z,y1,-,y.) € T B, H
V(z,y1,- - yn) = HH,

XEWEHEERR B I e, WFR

V('T’yla""yn) =C (1015)
AN TTE (10.14) ZEX B G WY BRRAS, H ¢ B— 118
WA AR LR R V (2, y1, -, yn) HEIRFRS

#igm, (10.2) 71 (10.3) RS H R (10.1) RN K G1 W
RIERBUY. R, X EX KR G MR, RERE RS (10.2)
M (10.3) BREFERELTHER. FHit, KK G FEEEE
& O, T HEWMAREHE LR A O M.

MM (10.6),(10.7) I (10.10) #2445 HiE (10.5) BB IRFR

[RHE 1 M TR 7 e
y(n) = f(fl?, Y, y’7 Tty y('n.—l)), (1016)

HES
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=y v=v, -, m=y"Y,

BRAE TR S RSN T RAE. Fik, BRESHME
AT E R BB B TR (10.16), TN B IRERAH —
i, =W K=
Vie,y, 9, -,y ) =C.
mm, B
d%z

—at—2+a2sinx:0 (%% a>0).

Y gormmp, B
dr d’z

d
——— 4+a? sinm—x =0.

dt de? dt
R, BRRS, ROBA—TERHR

2
% (((ll_f) —a’cosz =C.

§10.2 HRRASHMER

HTHE, FABERSH7E (10.14) EFWT:
d

E?;i:fz(xa yla"';yn) (izl""an)a (1017)

ﬁq:l fl,"'afn %E%/l\ziﬁ Gl F"jj(‘j’ (373 Yi, * yn) %ﬁﬁéﬁa Tl'ﬁ
HE (1, -+ 5 yn) REESETT A

BBEERBESESL, BTHNEE Ve, 1, -5 yn) BE
KA (10.17) ERIK G IMERRS, BIVAENESTR
(10.17) 76 G1 WMBFTA R MR, XL LRA B AER.
TREEBEG T X8, AR T — AR,

: iig 10.1 i&%& é((l}, Y, =0y y'n) Egjﬁ Gl W%ﬁﬁﬂﬁ
B, MHEARFE. N
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&(z,y1, -, yn) =C (10.18)
R TR (10.17) FERIK G WE RSN FEE & 14
g—f+g—5jfl+m+%fn=0 (10.19)

RXTEE (2,91, , yn) € G1 I—PMEZR,.
WEBA  SEUEMEYE: 1% (10.18) RMAHRE (10.17) ERHK ¢,
H—MERRS. &
I y1=yi(z), -, yn=ynlz) (z€)
WM (10.17) X G1 WIE—RA L. NRIER
I PHESERX

b(z, y1(2), -+, yn(2)) = B L (10.20)
WiE, MERBS, #H
Z—f + g—;;—yi(w) 4+t %y;(x) =0, (10.21)
E I ERESR
g—f+g—if1+~-+%fnzo, (10.22)

B T2 XK G WA — S B S HE (10.17) f—5&HH
BTZE I, BrRL (10.22) 3RS T X, G g, AREMES:
= (10.19) Bz,

FAEFE M RIESR (10.19) B, Wb T LR s I
TGy, BrARNHEEESR (10.22) EHA ML I L. &
J&, FIH (10.22) KHEF] (10.21) 1 (10.20). XHIEA T (10.18) 2
PR (10.17) ZER I G1 W — A B R B4

X, RIMERTIEH. O

FE §10.1 FRATE LB FHRIEERBEMUNH. — RIS,
IR E RS AT RS SR A E R, I TR T 204 R 64 oy
B XXHFRBUDTEMS, TR
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EH 10.2 FHOHHA TR (10.17) B—PEHRRS (10.18),
TR HESE S 7 72 (10.17) BEAE— B

T A B R RS € B RSR
¢ 0%
ayl’ ’ ayn
REEEIEST 0, R (;974‘ 20, Fil, THUAABERE
M, hERES (10.18) R

Yn = 9(2, Y1, "+ 5 Yn—1, C), (10.23)
mHER RS
99 _ _0¢ (@) B
0z 0z \Oyn _1’ (10.24)

SRIGHE (10.23) A 2 (10.17) BT n— 1 MRTF, BREET
Yn, NTTBE]— n — 1 TR T2
dy;

3z = i@y e, 9 Y1 o Y, ©)) (10.25)
(i=1-,n-1). REEKHES
y1 =ui(z), - 5 Yn-1 = Un-1(), (10.26)
LAVEUE: HEA
y1 = u1(z),
............ 1027

Yn—1 = Un—l(m)’

Yn = g(xaul(x)f' : ,un—l(x)ac)
MRS TR (10.17) HH#%.



332 FtE HERS

Fix b, BT (10.26) ZHE (10.25) ##&, FFLL (10.27) 2
o JTRR (10.17) MRT n — 1 PSR, FH, ROHEEHEHRNE
B TR (10.17) BEE—1 %R, :

53]

dyn _ 089 9y , o9

dz - ox + ay1UI(£) + + ayn— un—l(x)
dg 9y Og
693+8y1f1+ +a n_lf’n——l’

BriAF e (10.24) W18

dy,, o6 O od o6\ !
_y___( +8—f1+"'+ fn—l) (-—) .
Y1

dz Er OYn—1 OYn
RiE, BREFTKRES ¢ HENRERMY
08 8 Y 08
oz T+ 6—y1f1+"‘+mfn—1+@fn=0,
KA1 EE] dy
) “#:fn(x, Y1, - 7yn)v

HF y1, -,y H1 (10.27) 4.
EXBIEH TRrBmER. O

BRor T R4 (10.17) H n MERBS

Di(z, y1, -, Yn) = C; (10.28)
(i=1,---,n). MREFEXIE Gi AENH Jacobi {75,
D(&,---,%,)
D(yh Y yn) # 0’ (1029)

MFRENEXR G: Wy T8 /Y.

EH 10.3 BEMMA TR (10.17) X G WY n AEA
BRSLHE RS (10.28). MW B B IS B4 7 12 (10.17) 7EIX 8,
G1 WHYE R
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Yyi1 = (Pl(CL', Cla R Cn)> oy Yn = (pn(xa 017 T C'n)a (1030)

He Oy, -, Co 0 MEREE EAFRTEERN); M H k&
R T WA ITRE (10.17) 7E Gy PIBTA RIRE.

B 2 (10.29) ALSL, ALl AR ECE W (10.28) &
Y1, o Yoo D ERTRERIZER N (10.30). HIE, HEHE (10.30) A
(10.28), MEFIMNAXT = WESRX. REEX 2 K7, HE

%ﬁ"+g§f¢3+---+%¢;:0 (i=1,---,n),  (10.31)
HAEI y1, -+, yn B (10.30) £ H.

B—FH, ATFERBESHRESRME, EX

aai"+g§ff1+---+%fn=o (i=1,---,n) (10.32)
LATT y1, -+, yn B (10.30) RIS ERTHALSL. HI, BRAL (10.31)
i (10.32) etk

S~ L) ek e = f) =0 (=L
BRI (10.29), ®ATBE

¢h=fi, ot e = I,

HAATC y1, -, yn B (10.30) Zr . XFIEH T (10.30) Bfior
JiRE (10.17) gyfE. H5h, HA

8¢i (9(,01 (9@, 6g0n s

9. 0C, T ayaac, <o
il { 0, i#J;
0ij = O
1, 1= 7.

R @1, 00 KT C1,- -+, O B Jacobi 751X

D((P1,"',(,0n) _ [D(Qla“'ﬁén) -
D(Cl,"',Cn) B D(yla“'ayn)] ¢0,
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BIEH T 7E (10.30) 8 n MEBHE C1,---,Cr BREAMSL
Hy. Ei, (10.30) B4R (10.17) K@M
HAMIAEBH B (10.30) R T M4 A1 (10.17) ZERKIR G

BT B
A, B IR (10.17) EXBK G WASIE—#

Y1 =21(2), -+, Yn = zn(z), (10.33)

LWMESRF

Y = 21(20), -+, Y = zn(20),
HH (20, 97, -, ¥0) € Gi. s
CY = ®i(zo, 1%, -+, 90) (=1,--,n).
R, FIAREEEHE, TAHFRE
Si(z, y1, -+, yn) =C) (i=1,---,n)
BRI TR (10.17) B—48
y1 =¢1(2, CF, -+, C), -, yn = pn(a, CF, ---, C1),  (10.34)

B R YIE &
y:([) = 901(3:0)7 Tty yg, = Son(xO)
B, (10.33) F1 (10.34) B I8 (10.17) W R F —¥IE A& 48
PR XFE, ARIBFAE—E e A
zl(z) = (,01(.’)3, C?a MY 02)7 R Z'n(x) = <Pn(3?’ C?: trty Cg)a

B4R (10.33) BT MGEMR (10.30) 1BF]. &8 103iF5%. O

Rz, YERER 103 WSS, RNAESEH TFRER: &
E 55772 (10.17) #yEMR, N BB n PEAMSIHE K
oS

Hilt, ERIFEE RS TR (10.17) ERSETREM n
A H AR ST BB R AR
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S/ 10-2
1. REHHI I (10.17) B k(1 < k < n) DNEAHBSLH ERBS
Vilz, y1, -+, yn) =Ci (i=1,---,k). (10.35)

(XEFHE bk NEAMAERERS, HEER: 8
(&)

3y] kxn
MBS T k, BUREHIR Jacobi 1751

D(‘/I)'“7Vk)
D(yh'”)yk)

AT 0.) MFAARX k NMEAM A ERBS (10.35) TRHER S 7712
(10.17) B¥AK E B

2. BB ERRL (10.35) b, Xi& H(z, -+, 20) RELEAHAY R
¥, WMHEAREH N

H(V1(.’L', Yiy - ,yn), ’Vk(x; Yi, 7y"))=C

R Iri (10.17) B —DERB

§10.3 HXNSNFEKE

—ms, BEXLhREHMS TR ERES 2FEEYN. B
B, EHEYTEZNEET, TLHEHERESN (B FEE. .
EEE 10.4 & PO = (xOs y?’ Tty yg) €eaG. '}-'\'J#E PO AE‘E\E"]‘_‘
MBI, Go C G, BB 12 (10.17) ZEX I Go WA n A EAHM
RA:SN=R/ @
B (EERAIE &G
y1(xo) = C1, -+, yn(®o) = Ch, (10.36)
HF (zo, C1, -+, Cn) 7E Po HAHSEASTE, G* W, W B fET4{E
IR E B, a5 (10.17) W B RIME & (10.36) Hy#%
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Y1 =(P1(£L', Cl) Ty C‘n), oy Yn = So‘n(xa Cla T C’n) (10°37)

Xt (2, Cr, -0, Cp) RIESETIHAY, T H Jacobi 1752

D(Sola“‘,@n) -1
D(Cr, Cn) |y

lﬂﬂt, EE (1037) ﬂﬁﬁﬂj Cl) Y Cm ’T‘%?U
ds'i(x’ Y1, - 7yn):Ci (Z: 17"'7“’)’ (1038)

HAP R %i(2, y1, -, yn) T Po SIS Go WRES T
B, 1 H Jacobi {75

D(Qla ) Qn)

D(yh Ty yn) ¢0

R, HITRERN T H2E (10.17) ZERKE Go W n MEH.
AL B E KRS (10.38). O

FEH 105 S HE (10.17) BEHA n AMILHE R
B AR (10.17) A n + 1 AMEIRR

Vilz, y1, - ,yn) =C;  (i=1,---,n+1). (10.39)

Wi BRI FER &, ERNKI Go WRITE

ov; 9V, aV; :
g Ve =1,--,n+1). (104
8x+3y1f1+ +3ynf 0 (=1 n+ 1) (10.40)

B, TR (1, f1,- -, fo) BRGRAEIRL T RA (10.40) B—4
IEZME, T (10.40) B ZEUTHIR
DV, -+, Vi, Vpy1)
D(z, 91, , Yn)
TR Go WIEST 0. XEEV, FT n+ 1 HEWRHSL (10.39)
RN, FEIENMAREMAMYY. O
AL AT LASE—HAIE I T iR g R
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EIE 10.6 1% (10.28) B4R (10.17) FEXIK Go HH n
AMSEHE RS, MTERR Go Wa 72 (10.17) MR E K
52} ]

V(CL‘, Y1, 70y y'n) = C
FILAA (10.28) Kk, IRED

V(:L'a Yi, -, yn) = h[dsl(m’ Yi, = yn):'“ 3 @n(ili, Y1, -, yn)]a
(10.41)

He -] BIENEE AR
JEER  BEH (10.28) BREHAMMILA, FFUIERE Go WEMNIK
Jacobi 77|

B, MR
&= Gi(z, y1, -, yn) (i=1,---,n)
Gif: i dsg e
vi = yi(z, 1, -+, &) (=1, " , ). (10.42)

%E, *Erzﬂ]'fjt)\ V(-'By Yi, = y’n), 'f%?ljélé:j:ﬁj—a (iL’, ¢17 Tty Qn)
IR R R, B
h(CL', 1,0, ¢Tl) 4 V(:E, Y1, = yn): (10-43)
B, HINTAFBIER LREE L5 2 X

Hxk, ®OE
Oh_OV oVow . 0V ou
6z~ 9z | Oy1 Oz ot Oyn Oz’ (1049
5953 ‘
(9,%_ lD(QSl,""@i:“"@") (Zz]_n)

-3_:10 __J D(yl’ e Ty, yn)
B, i (10.44) ATLAEE
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oh _1D(V, 8-, 8,)
0r JD(z,y1, - ,yn)
HE, BTV, 81,---, &, BESHE (10.17) 8 n+1 A E KB
E?u EB%E 10.5 ﬁﬂj?ﬁ]%? (-’177 Yy, -y yn) B{J Jacobi 1_}5“5%'@:
%&F 0, \ifi

% =0
or —
XEIESA T B h AR TER «. Bk,  (10.43)
V(x’ Yi, -y y‘n) = h’[¢17 Ty Qn]a

BP (10.41) g2, EFE 10.6 iE5E. O

ERAMERRS ISR/ NEEN (BIRT) oL, M
KUEEP, —BMSAEREL. fii, & §10.1 Fifl 1 BEFHA
HARMILBE RS (10.2) #1 (10.3), HEAIHLRERHH. X2
HHXTF (10.2) E, EMNLEREHERL O AT MXF
(10.3) WM&, EHENBBATREMEY (L& (v,y) LF AT
Fe—Bm mEHER I 20), T AAERA O hIHE X

EE, T §10.1 Al 2 HREE R KBS (10.6) f (10.7).

§10.4 " KICERIE RS

HTHERRL, ®IE5R_MNH#HS T RA

d dz
= = f@y.2), T =92, (10.45)

dz

HARH M g TE (2,y,2) ZRHER 2 NEFTEEE. HE
RANRL TR

& (W): IR T RA (10.45) EEXUE XS 2 WIH
B AL E KR4

Pi(z,y,2)=C; (i=1,2). . (10.46)

RAIVEAEH, B/ 2.y, 2 £ (10.45) FRGHALRT R 4,
Bz Z2AZE, Ty Mz RARMELH (R, RITWTLUE (10.45)
I “XTRE” R
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(i
dt

< % = F(z,y, 2), (10.47)

dz
( dt
XE oy, 2 HERAEH. N (1047) HE &, BTHRIATEA
(10.45), 3 EHA

= E(z,y,2),

= G(x’ y’ Z),

f=FJE, g=G/E.

TR, MR (1047) WA B, F,G RGBT HZR ¢, BI'E
REEN (HBiEH) R4

BATELHIE, (10.46) 7E 2 P& HIREITE (10.45) KB E
M ST H B R S(C1) Hl T(Ca), MAERKEE I'(C1,Ce)
BLEMA TR (10.45) 75 2 WS sEE, HF G MG &
HAZH (EEHED.

B, (10.46) BEMSF HERA (10.47) HTEEREH KL
Fi, XFHsrRa (10.47) MIEFTIZZ) ()

r=z(t), y= y(t), z= Z(t), (1048)

BAILERESR (10.46), H €1 M1 Oy B5123) (1048) AR
fEa. XHEEN, MO TRA (1047) BESHHLE TR BT
FRE (10.45) BRARUIILR T, REHRIES) 7 M ER T
(10.47) BaRE. Rz, W74 (10.45) BFRS B et i 2o
FRA (10.47) HESER. (HRY E(r,y,2) = 0 WAEELE
MR FORRRE, HULEERE TS —ERR TN T E
BUEHT. ) XEE—3, RATE—RMITR AR RS (1047), HHE
¥ E,F,G T Q WRANE, TAENRT ENH S ARER
TR EE, WREL Py, 2") £, BENAMSTE, I

E(z*,y*,2*) = F(z*,y%,2") = G(z",y",2") =0,
M (10.47) H—1Fr ILRYIES) (%)
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r=2", y=y*, 2=z —00<t< o0,

BB — 8 1k P

BAE, RAUE LTS (W) SR Fa s (7): 3%
BESERA (10.47) TERTEERS 0 PETIA EAM B (B R 60)
E‘ka}{ﬁ} (10.46).

TR XA, BRI RS (10.47) 72 2 WHFA
AR AT (10.46) B9 ERELSY. T B BN o B4
HAME 0 A ES

| 0By 0O 0By, _

3:17E+ 3yF+ EP =0, .
rok2 o o (10.49)
2 2 2 N
oz E+ Oy E+ 0z G_Ot
4> Jacobi 75|
I_ D(®,, &5) _ D(&,, &) _ D(&;, &)
D(y,z) ’ D(z,2) ’ D(z,y) ’

BRI AR (10.49) ZH &

M
F

Ql=

x| b~

XNAENMARRN u, B15
L=pE, M=uF, N =uG. (10.50)
FN ERERFS & M & REMMITH, FrLE 2 i (5

RS HikE 808, 08, 0%

or Jy 0Oz
0d, 0% 09,
Oz oy 0z

RIS T 2, JREp
L+ M?+N?2>0.

®ia, MM (10.50) #HEH
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ﬁvﬁﬁﬁﬁﬁ
=Ny
RITE 2 WAL &
p=u(x,y,2) >0 (B EEEI). (10.51)

B—7HE, BIE LM, N HEX, EHRIEESEX

oL + oM | ON _0

Az E—I— 0z
TE 2 PIROL (XEER 6, M & B IRESETHEY).

Eit, B (10.50) AE 2 AEIMESERX

2 (uE) + a%(“F) + 2 (ue) =0, (10.52)

HrH R p R A (10.51).
0o BAHET, SR (10.52) B
0E OF  0G _
% oy Tz T
Bl &% (10.47) WEUESTE, FEOEE—1RFRE.
% RRYHE, FLREH w2y, 2) AHSITRA (1047)
7 0 WE— RS EF
BIB 1% u(z,y,2) > 0 BEAITREA (10.47) £ Q WI—F

BFESETF, M (10.47) SHTF T RETFRE:
dx dy dz

(3 BRI
i ARRSEF TR (10.47), 3FEA
dt
dr = —,
um

ENE#A TR (10.53). BAR, M4 H#2 (10.47) #1 (10.53) 7E 2 I
HHERHHE (DI EBRSY, BENRSENS. A5, B (10.52) 7]
W, &% (10.53) BRsFry. O
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B4 LHEB T, RIBAITHHSER.

EI 10.7 FHisr HREA (1047) EXEE 2 AEFAEH
WS EE RS, WEE 2 NE—MEFESHRENT—
MRFRSGE. O

RZ, ¥ T—MrRFRE (B— S5 RTFRESNH R L) 1T
Tl dR A8 T — & FRTE P A B S A4 3 B A B S A B R AR A U 2
RXTEYHE, F1%# R R N —A a8, i EEI BN T
B AR

TEZRAREZRT, LR A U LB E—TR B S22 .
AWM HRA (1047) R B, 2 ARE—REMESTE. I
LXPHIER (2,y,2) HRESET

v(z,y,2) = (E(2,y,2), F(z,9,2),G(2,y, 2)),
TH MR R MT H R (1047) 7 2 AL, i 4 REK
(10.47) —A - L S A%, WEABNTEREH R (5
BIF) B, WK A BRS (1047) 99— 28 (808). &5iE
B, WRRS (1047) BREHWEIE, L TRTESN T
BFRE, NTHBATREER DN AN A ATEEN R S E K
ol

i 10-4

1L X—RHBEIERSR

dE:zti'——fi(xla"'):nn) (2‘:17"'1”)
(n > 2) BV RLITFEE 10.7 f93E0; FHHY n = 2 W38 LR
BRAESE TR E RS Y R R B AR,

2. {EFA §10.1 9f) 1 WA KWENERED:  o(z,y) =C.

3. B §10.1 W% 2 W EHE 10.7 B&LFMLSS.

4. MEERBGHEXEEER: MR- HEREEZLSHIESEM,
LEARTRER KIEE R H RS
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ME_FMETBRIVME, FHREDEFHERRL 6
B TR — w0 TR . AR —SE, —
KEZH— SRR 7B LOE A E T R (F
oy oTRA) WERRASGE. XBERERLY, 5 ERRSETH
BRI S R 43 7 R TR BT 200 B 3 40 7 A s B N 75 3
Dy HL b, —Hrimids TR S FERE S W R TR E KR
THEEBEEVHER (5% [4).

§11.1 —KSTRE RN H1E
ATHE T H A — I R 572
> Ay, - xn)% =0, (11.1)
i=1 ¢

HEfu=u(zy, -, z,) BRAERE (n>2). REFE (111 HWH
BB AL, -, A Xt (21, -+, z,) € D BEELETIEY, THEA]
AEBHZ, BERS D LF

> lAi(zy, -+, 2a) > 0.
i=1

EE, WS TRE (11.1) RAHETIRE.
SR T Wi 7R (11.1), #1518 — %R 209 5 4 o7
el

dz, _ dz,
A1($1>"‘a-'l3n) An(xla“'amn)

EMERMS R (11.1) WAEHTE B8, FIEFE (11.2) 2—
A (n—1) BE TR, FFUESR n— 1 PHEZHE KRR

wilz1, -, z)=C; (i=1,---,n—1). (11.3)
AW HHR: B RWFHMES R (11.2) WERBG, KEMMS
TR (111) HyiEsg.

, (11.2)
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I 111 BELBINFETRE (11.2) B n —1 ABSZHE
WA K (11.3). W—B ks 78 (11.1) @@ Y

u=9lo1(@1, <, Zn), o Pac (@1, o, T, (11.4)
Hepro[-, -, -] %‘*AE%H’J (n — 1) JCRIZESE W] 130K %L
JIEEH Lﬁ :
(@1, -, z) =C (11.5)

EHeRE Ay, An Xﬁﬁ’]‘jg? F)fUL?EEﬁ'f‘K WAL

Ap(z1, -+, Tn) #0.
RFERHER 2 (11.2) 540 F T EARETE M5 7 R4

((dzy  Ag(zg, -0, zh)
dz, B An(xl, ttty xn)’

| ORI (11.6)

dont _ Anosar, o, 2n)
\ dz, Ap(zy, -+, zp)

Bk, (11.5) R (11.6) B—PHERE LS. NmRATEIES

2
A; &p
8xn Z A, (9-73@ 0

RS
S Aiwr, s a2 =, (11.7

i=1 ¢

RS, GEWE) BB (e, -, z) HHE (11.2) —I
RRTHABEEZGHEERX (11.7) BIL. BFZ, oo, -, 2n)
KR (11.2) H— P ERBRSHRERMER u =91, -, 20) H
Wt ke (11.1) B —A AR %0 .
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E2 (11.3) B 72 (11.2) B n— 1 MRZHE KRR, F)f
IR B R AR B 18 40, M TR ST MM GEEED »
JCREL 8-, -, 0],

¢[<P1(x1, Tty J:n)’ Y (101’1‘1(1"17 Tt xn)] = C

MR (11.2) W—PERES. Bk, HNAEE (11.4) 2R
TR (111) . RZ, Bu=u(z, -, z,) 2RES TR
(11.1) W—PIEH B, W u(z, -, zn) = C BIFETRE (11.2)
B—PERES. B, RETRESHERG, FEESERK
HIBREL Polpr, -, ono1), HBEER

U(xl, R xn) = ¢O[¢1($1a Tt xn),"',son—l(xla Tt xn)]

L, BMmr 77 (11.1) MAEMTEE R B TR (11.4) BFER.

AHL, MBAFR & AEL, W (11.4) BREE T W77
B (1L1) B 2. ik, A (114) RET WD 7 (11.1) By
Prawg, A ERER. O

[FE 11 BV ERR oW EIRE /KT, Bl R 772
(1L.1) @A (11.4) ZEHR B R, Ash, HAVK
FEREUTHEE: —1 n RS FEGEBRTERM n MER
WRORRE, T — 1 —Bri Wi 7 Re B RN AR —MER
AR RBORSRIE. AR, —1 n B TR AE
FERTLA n AW AR R RO A, ﬁ%&@@tﬁ%ﬁAﬁ
ROEE T ABETEE.

[ 5 11 KRG min iR
Oz Oz
(m+y)£ —(E—y)a—y =0, (11.8)

XHEE 22 4+ 92 > 0.
R, K5 LR TRE (11.8) WAHER &

dz  —dy

m+y_:1:—y

2
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ER—BHEML TR BHREEH—TERRY
' \/m ea.rctan% =C. ’
K, T (11.8) WM N

2= (\/mearctang) ,
XH () B—MEBRESE T IR

(5 21 KAFERE ]
0 0 0
{ \/Eé—£~+\/?75£+25—£ =0,
Y z=1R/, f=uzy,

XHEBEz>0,y>0F 2z>0.
BT HAHN AR E TR
dz dy dz

VT
R PR RS TR. B BRI R
VZ—G=C1, 2/F-Inz=0Ch.
B, LR R R
[ = 0(VE ~ Vi, 25~ In2), (11.9)

A o(-, -) B—MEBHES T R RL
WiE, A LRVERE, KRR

e(VT — VY, 24/y) = zy. (11.10)
BT AR E SRR (-, ). FEE, 4

E=Ve -y, 2/y=n,
nE

_ 1 2 _12
w—(€+2n), y=n
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B, B (11.10) 1ML w3
e(&n) = i?f(& + %0)2.

FAA (11.9), RAITRBE R E B %
2

f=revi-m2? |(VE- Vi) + 2 (2vi—n2)| .

SR 11-1
L. RE TR IR
17
(1) 11&?—1+zgaa—j2—+---+mka—aw%=0 (k > 2).

Q) g +Gra)g+ @+ =0
3) a®®+ cQ)g—f: +b(c® + az)g—lg +c(b® — a"’)% =0.
2. SRR TV )
ou ou Oou
1) ﬁ£+‘/§a_y+‘/2$=0’
Yr=11, v=y—-=z

8z dz
%.T,‘:].E?j', z=f0(y)'

§11.2 —MkMRRS HIE

BAEH ST | 8 — I Wi o 77 12

Y Ai@, - ,zn,U)(%u=B(x1, e, Ty W), (11.11)
i=1 %

HAPEE Ay, -, Ay f1 B RXRTFAETT (21, -+, Tn, u) € G BELE
AR, XA (11.11) H—MFE, BIXRTRABEH RS
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LR (TAE R REA S I ). B Wkt ks
TR O T ETEEHTHR, RITWEH—REAN— l&’?f‘f‘e 1 i
AT

ZA(ml,--- —m—BO(:rl,u-,mn)—kBl(ml,---,xn)u.
(11.12)
W, Y B M B, FHES TR, SHERESFE (11.12) 38
Wb B2ttt i AR R BT IR IR .

B, MRHMBS TR (11.11) KA RS TEEZ.
SERR b, SRS 2 RN A B H R S B R A,
T4 R R 2 7 2 SR ve e 6 B 5 M S B SR .

HTREERER, FAVEXEHIHE n =2 8%, XAt —
mm%ﬁﬁﬁﬁﬁf%HLDE&me%ﬁ=

X (=, y,z) + Y(z, y,z) = Z(z,y,2), (11.13)
HAEH X,V,Z 3 (2,y,2) €G %‘Bmﬁﬁmﬁzé’a, mHB® X f1Y
ARARFETFE. & 2 = 2(z,y) RWHS TR (11.13) At HATH
IHEE B M T B3 e B0B R

V{z,y,2z) =0. (11.14)
T e B R R R S EO AR, RATE

0: _ _ov (VN7 0:_ ov (ov\™'
dxr Oz \ 9z 0y Oy \ 9z

ﬁi‘E”‘Eﬁ]ﬁi)\?fﬂ (11.13), ?Jﬁiﬁﬁ
X (z, y,z) + Y(zx, y,z) + Z(x,y,z)%—‘: =0. (11.15)
MR, MR (11.14) EM%‘@ﬁflﬁﬁﬁﬁ (11.13) HIRRX

B, RV = V(z,y,2) BFRKEREAS HE (11.15) 1§ (B
A) #.
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EFE (11.15) WA (11.13) BB H, 3 EE EFRIRAF
TEMRSE. Bk, H11 082S Lk d B KR 8 6.
TSR R B S A2 (11.15) BYMRTE IR LR 0 7
(11.13) W% 2 T HEAY & B BI2E T 35X ATl

EHE 11.2 RE—MFREHRFE (11.15) BBRH

V = du(z,y, 2),v(z, y, 2)],

Hrp
u(z,y,2) =C1, viz,y,2) =05

A R AE T 72

=

dz _ dy _ dz
X(.'E, y7 'Z) B Y(w’y’z) - Z(x7 y’z)

RIS BSLRE R BT T 9[-, -] B—MMER LR E 3
Mws 7R (11.13) # (BR) @K

Pu(z,y, 2), v(z,y,2)] = 0. (11.17)

(11.16)

B X AL TR,

(1) EEERECER (1L17) B R - = +(z,) A6
K (1113) o, R 22 o,

(2) fEARBA IR (1113) B— 148 = = f(o,y), ERTL
o (1117) (R, BAEIERA B ool ], 178

Solu(z,y, f(z,y)), v(z,y, f(z,9))] =0,

JRER
G(z,y) = u(z,y, f(z,y))

!
H(LL‘, y) = 'U(x, Y, f(.’):, y))

=g PSR
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HRIEH (1): BAV = olu(z,y,2), v(z,y,2)] BT (11.15)
o, B
0o o 0o

XGe tY 5 +25,=0 (11.18)

RBHET 2.y, WIESX, XEFH (11.17) BN RER 2 = 2(z,y)

8z 0% (98\ ' 9z 9P (9F\
55 (5)  &=a(a)
B LA H AR (11 18) iida

X(z,y,2(z, y)) +Y(w Y, 2(z, y)) = Z(x,y,2(2,9)),

IRER 2 = 2(z,y) BRi 5 (11.13) H@“‘/\ﬁ@-
HIKIER (2): BH 2 = fle,y) BWEDTE (11.13) #,
mEENA
06 _ou ouds 9G _ou  oudf
dr Ox 06z0x Oy Oy 0z0y’
OH _ov, 9v0f OH _dv, 900
dx Oz O0z0r' Oy Oy 020y
LY 2 = f(z,y) BFH
oG oG ou ou 0 af\ ou
XtV =Xg +V5+ (Xa—i:- +Y3—£) -
ou ou ou

I G L
oz Ve 74570

RH 8G G

X&--t-Ya— =0, (11.19)
FI%E OH _ OH

X +Yo- By = =0. (11.20)

BT X MY AREEeAE, FrUBSL R (11.19) f1 (11.20) B9 R
47515, B Jacobi 1751
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DG.H) _
D(z,y) ~

BHS ER Gr,y) M H(z,y) BEEAHXN. B 2 H{iE. O
(41 11 K40 fE 5
0z oz
{ \/—I‘% + \/?355 =z,

Mz =10}, z=-sin2y.

(11.21)

SERE AR R B R IE T R

BAH A M E R
VZ—\g=C1, 2§-Inlz|=0h.
B, FALRERE 11.2, BERHS 72 (11.21) 1ER
&(v/7 — /iy, 215 —In|z]) =0, (11.22)

Hob o(¢,n) RAPBMESTHMESR, Hi o #0. Mk (11.22) 7

i
27— In|2| = w(VE - VB).

i, BESRAERY
2 = exp[2yF — w(VE — VD))

B
z = [exp(2y))]le(V — \/9), (11.23)

Hep () B—MMEREELEA A REL
RIE, B (11.23) FRIfEAA, HATHES

[exp(2/9)]p(1 — /y) = sin 2y,
ARE]
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©(1 = /y) = [exp(—2y/y)] sin 2y.
Lt=1-— g Wy=(1-1t)2 FEitk, H{IEBR
p(t) = XtV sin2(1 — ¢)?].
A (11.23), BAVE S FrR WM =535 B 48
z = [exp2(Vz — 1)]sin[2(1 - vz + /3)’].

(61 21 RAgw ks 772

.’z:léy—+--'+-’l!n@- = ky, (11.24)

Oz, Oz,
Hep kb RIEEH
EEFEST, RIELHE, Yy Rz, -,z B EKF
WEREET, y WERESHE (11.24). MAERMNTLLEH, L&
19 i LA 3L
FE LW T2 (11.24) BB E T &
doy _ _den _dy

T Tz, ky’
ERn MIWERS TR B, BF o MR ERES
ﬂ:Cla cee Tn-1 = L :Cn

Tn Tn nh W
HIL, w2 (11.24) BEE N

@[ﬂ e, Ina Yy }=O.

Tn’ Tozy (xn)k
H T B S8 BT SR B A% h
y= (zn)k(p (:;_:t,’ ) xz;l) )
EXT 11, -, 2o BRE k KFIRE.

B, AL, THMER Y =y(e1, -, 20) K F 21, -, 20
2k WFFIRE, 4 HAUCYS ER MM TR (11.24) ffR.
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S8 11-2
L. RTFFMw B 7 R B
(1) g—u+26—+3g——zyz

(@) (- 23 + @yt = ') g = 9x(" — o),
2. Rfg:
{ i+ igh + il

WMy=10 f==zz
3. ittt — A LRERE S R (11.11) M.

§11.3 LI
ﬁ—@ﬁﬂ%‘@ﬁﬁﬁﬁﬂ
X(z, y,z) +Y(x y,z)6 = Z(x,y,2), (11.25)

EPXTFEE XY, Z RIEA LY. BEOFEFEN
dx _ dy _ dz
X(z,y,2) Y(z,9,2)  Z(z,y,2)

AN B REXMR D 7R (11.25) MR M ERISIE T B ALE
H RS i 2R 2 [A)B SC R AR L LT B, AT 2 A SR o 77 28
(11.25) M —MRAME BRI AL —— RHESRE.

TEXFES 2 (11.26) BE X3 G WIE— & P(z,y, ) AI{E
—E

(11.26)

vp = (X(2,9,2), Y(2,9,2), Z(z,y,2)) -
XHERMEXE G WRBEI— e BA, FIETE (11.26)
25t P SR ML I 7E P R vp A—UIHE.
SRR LR R vp b SRR, FREFIET T (11.26) 8
FRIFHLE I A WS EshER; TR 7738 (11.25) B9f# 2 = 2(a,y)
Bt AT S o B4 ehE.
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BRAERSTME S EAER—K P, NMTE S 75 P Sk &Y

e
P=\oz oy’ ‘

7R (11.25) W, & vp M np WEERBETE, B
EMNREMERN. XHEHA, 7 P SWFERE vp RS
BUTHITE S 78 P AU, FRRMRAEMLR T 5F0ME S XA
P HATRERAEYIN.

A 11-1

RIERN TR E— UL IR M S 3265 b2 B R 1E il 24 A
B, XEMEENT (LA 11-1):

(1) 31d S EAEMI—8 Po(xo, yo, 20) BH —HKAFIEM L T, T
H Ib CS;

(2) BFFAEMZAERBERIE F: 2 = f(z,y) BIWES HTE
(11.25) y—AFR 7 i T .

LR (1) M —ATE AR H A R (11.26) MR TETE
M — R BRI, BUESS —A)iE, EEdESE S he
M Po BIFFIERIZR Ty SE&% AR HE S L.

FL b, FEFRE (11.26) A MK E RS

cp(m,y,z) :CI) d)(zvyaz) =027
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ENEEFRSE THEMEIR. Eit, FHEfZ o HE
(P(fl', Y, Z) = C?a 'l,[)(.’l', y’z) = CS) (1127)
HAowi
CY = ¢(z0,¥0,20), C3 = (20,0, %0)- (11.28)

A—FHE, BRIFLVER 112, FHME S WJURR NN THE
2
hlo(z,y,2), ¥(z,y,2)] =0, (11.29)

XE R[] BEAELTHGEL. Hi, BT ReS, RIA
h[¢(zo,¥0,20), ¥(x0,Y0,20)] =0.

FrRle (11.28) B3|
h[C?, C9] =o.

RIE, B (11.27) #EH, FERFEHMZE Lo E®RINE
hlp(z,y,2), ¥(z,y,2)] = 0.

BT Lo C S.
SRIEFRERITER (2). ‘
BOHE, —AERME F: 2 = f(z,y) 7EE Pz,y,2) Bk

IR 0z 0z

np = (a—x, a—y, —1) .
WX F REFEMEAERE, BE P RiEER np MY
FREm B vp EMHER. B, RIOTE

15) 0
X(x,y,Z)a—i + Y(x,y,x’r)a—; - Z(z,y,2) =0,

H 2z = f(z,y). XMIEAT F 22—,
AT LEEJUEER (1) #(2), BRATEA LA —2 WL L
B W% TR (11.25) B T REME -
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B — RS IA
4: z=0a(0), y=pB(d), 2=7(0) (cel),

Hh o MR SHLR. BRI 7R (11.25) B9— 845l
H S, FEEEETEHLE 4.

HHAT L, AR RIGE LR A 5 IR S A AR SRR i 2R 4 A
— BT S: 2 = f(z,y), MAEREITRE (HE—) F5rdh
M. XFE—E, RIMRFIRMEELHIMLE 4 WEFERZ (3
TE 11-1).

T A LER—H M(a(0),8(0),7(0)), M@ M SHRAERY
5]

e o(z,y,2) = C1, ¥(z,y,2) = Cs, (11.30)

HPEH
C1 = p(a(0), B(0),7(0)),  C2 =¥(a(0),8(0),7(0)).  (11.31)

BRIE, B (11.31) {HES8 o, RINTBEI G 5 G ZEHXRRR
E(Cy,C) =0,

ERAAE SH46 2 A MR AL LT R r e R B,
H (11.30) [0, XRK

E((,O(.’Z, Y, Z))Q/)(-T; Y, Z)) =0

BB T PRE B i S: 2 = f(z,y).

[FHE 1 MR SHIEMER 4 £ M G & —RIFIE M &
I RS AU B I'ne 5 A1E M G RBEBAZH), BLXE
FHEM KL BRAN — MR hE S; T B X s S v Ak
B 2 = f(z,y) BB, 4 S MEKMBUHE. HE,
RHTE S FRERM 2 = f(z,y) WA, BAETERRRMT
2 (11.25) sk, B, XE ERVMENE K. 75, BHER,



811.3 JU{a i 357

5146 ity S 3 B AR LL AR 2R T RESE R — i 9 40
LANRMILR A A5 5 R —RAFEMARET, ARLET A AT
EHE A HOME, XHERMNLSAFEER—IHE HE, X
B2 B A, T — M ERIEM L A AR5 T #R— AR A
M. R, SRR LA R —RAFHEM AR, Lid ki
5177 R RE R AR AT AER), (AT REAME—.

(61 11 ROwidor 778

0z 0z

HIR T, (15 BB IR £

Ag: =t y=3t z=1+1t> (t>045&%).

EAVERBIFIE T
dz _ @ _ dz

r -y =z
EH AR E RS
zy =Ci, yz=Co. (11.33)
MAwslZ, ®iE
3t =C1, 3t(1+12) = C,,

R 2RSH ¢, BFIXRRR

Cs :\/3_01(1+%Cl).
BAA (11.33), RMNEIFTRWE

yz = \/%(l—l-%zy) ,
JRER
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z= %(1—}-%:01/). -
[ 21 R ImGSr B2 (11.32) i@ W46 i %

Ay: =0, z=y

AR 2o b1

Fx b, mRFAEHZR (11.33) BARFIL, EabXFA i
Ay WIFT R ERI RA BT A TH = = 0, ERRERRK 2 =
flz,y) WIER. B, XAWME RS T,

(61 31 SR 72 (11.32) WRRSr i, (5 @AWk
% 1
As: T =t, yzz,z:t (t > 0).

Gy RERIIE M ER A5 5 —SCRFIE £

zy=1, yz=1

HE. Hilk, SEE, IVENSELFZME FELL, 7 4;
EBRE—8 P, FFHME P EBE—FROLIBHMLZ 40, #18 4
5 Az R, WEN 4o BE—H—PDFRSHEE S. BN 4;
it Po RMFHERIE, FTRL A3 C So, Bl So i@t 43 B9 — P
gadiifiip

FEII B RE—M UK RES H . ZET R —/
IR RN B MARE, BB S T LS5 SCEk [4)
7).

SR8 11-3
L REEE R

Oz Oz
ﬁ%"‘\/@a*y:\/z;
BAWIEHE 4. 2=y =2
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2. REEAE IR
2 2,02 0z _
(z +y)ax+2zyay_0,
Uy =2y B 2 =y




Sk
(eI HES)

[1] Lavrentieff M. Sur une équation différentielle du premier ordre.
Math. Zeit. 1925(23): 197—209 (II 5)
[2] Waston G N. A Treatise on the Theory of Bessel Functions. 2nd.
Cambridge, 1944. 111~123
(3] Coddington E A, Levinson N. Theory of Ordinary Differential Equa-
tions. New York: McGraw Hill. 1955
[4] sStEPEIER B B. #H-5A2#42. MUERE L5 BT HE,
1955
[5] X&HI% B B. fto52Mirmisih sl BT, FRAR L 52
HELBL, 1956
[6] 2% B B, HiEEigk B B. #5524 0%, R, mEHsE.
Ui MR, 1956
(7] Ince E L. Ordinary Differential Equations. New York: Dover, 1956
(8] MEBFRITE UT. FsHanl HulkiE b SSETH
Wtt, 1957
(0] R/ITH). ML FAE Lo wE. b3 B, 1959
(10] MR, FHAHFRA/ALKEE. b LEREHARLMME, 1062
(11] EFAF, HEB FROFEAL LH ARKEHEE, 1963
[12] KB S. BAHRILTZE. FHEE L F RS HA W
tt, 1965
[13] Plaat O. Ordinary Differential Equations. San Francisco: Holden Day
Inc., 1971
(14] FUEE M. ¥ 484 88 (5 M8). L3 s msaii. i
R SR AR, 1979
(15] &H@itE, &L Far542 L BEasdRE, 1979
(16] TR{Z. F#sFaink 1M BERHEHIRM, 1081
(17] Hatman P. Ordinary Differential Equations. Second Edition. Boston
Basel-Stuttgart: Birkhauser, 1982



e ZPC N ‘ 361

(18] ME#. FHHFAHL B LR ARBFHME, 1982

[19] HAFHAEHERMN TREHE. Faos£ 5 AREFH
kL, 1982

[20] Chow S-N, Hale J K. Methods of Bifurcation Theory. Springer-
Verlag, 1982

[21] Guckenheimer J, Holmes P. Nonlinear Oscillations, Dynamical Sys-
tems, and Bifurcations of Vector Fields. Springer-Verlag, 1983

[22] Arnold V 1. Geometrical Method of the Theory of Ordinary Differen-
tial Equations. Springer-Verlag, 1983

(23] Efik, A2, &BH% EEN. FRH7E FER. b mEA
Bk, 1983

[24] MEHRSE. ARFR (BT 1§ ENERERE, 1984

[25] PIHE/RME B M. F#H54E R, FER, SEEF Jum: fiF
ik, 1985

[26] IEIF, THEM, #|3ok, FEE. sHOsEIRZR IR Bl
RAt, 1985

[27]) R, FHHSFRIUTEE LS LM (BITA). 45 JLatRE
Wik, 1987

(28] EBE, FEFBk. FEMF RS FAMSM;. WIRE: W/RETILRE
HifRat, 1987

[20] W, DM, GEE, BTN FassR JU ERUmERE
HAskk, 1988

[30] Chow S-N, Li C, Wang D. Normal Forms and Bifurcation of Planar
Vector Fields. Cambridge University Press, 1994

[31] 3kiEsy, F&E, HEWH, FHE. ezl U &
FHH MR, 1997

[32] BEMES. +TEARKFEA BEB). B LAKE LR,
2002

[33] Li Jibin. Hilbert’s 16 th problem and bifurcations of planar polyno-
mial veztor fields. International Journal of Bifurcation And Chaos.
2003(13): 47~106

[34] TR, F#osLuykeg R, U8 BEHTF LM, 2004



ISR SRT

& 1-1
axz®  z* z
2. (1) y=aso+aiz+ 5 T 5p (2)y =/0 f(s)ds;
(3) R =exp(—at); (4) y = tan(z — o + arctan yo).
3. (1) ay —2® —y =0 @)y -2 +y=0;
3) z+yy =0; @1+ @)Y -34'(W")* =0.
J&E 21
1. AR,
2.8, ’+2ey-—iyf=cC
3. 2, az® + 2bzy 4 cy® = K.
4. RE.
5 & (t* +1)sinu = C.
6. &, e“(y+2)+zy’ =C.
7. B, 32 +ylnz—y? =C.
8. % oo 2 B, i,

=200, B, laz®+bry’ =K.
9. &, s? —s=Ct.
10. &, F@®+y’)=C, HF F £ f — A FEH4.

IWEER, S HENRAER AR, RIS TTERES
FERY. EERXFMEOL T, KBS HA THER SRR LR — ik,
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M@ 2-2

L. (1) 3y —22°=C, y#0;
(2) 32 —2In|1+ 23| =C, y#0, z # —1;
3) 1+ (C+cosx)y=0# y=0;
(4) y=tan(z + 32° + O);
(5) 2tan2y — 2z —sin2x =C Ml y = I + &F;
(6) arcsiny —In|z| =C il y = +1;
(1) P —22+2(e¥ —e™®)=C (y+e¥#£0).

2. (1) 2sin3y —3cos2z=3; (2)2z—-1)e"+4>+1=0;

(3) r = 2¢% (4)y+§y3+x—1—xlnx=0;
(5) y~2+2(1+2%7 =3.
3. (1) y=sinz+C; (2) y = Ce*=;

(3) y = Surt, AR y = £1;
(4) Lsy' " +2=C,%n#1 y=Ce", % n=1

4. % B REDIBN y = y(o), NEWERATE $ = -
B o =4 nBYE

P
*5. FRGEL.
S 2-3
1. (1) y=Ce™ > +(z—1)e® (2) y=Ccosz— 2cos®;
(3) y=(sinz —zcosz)z™% (4)y= \/% ms“‘”g 1-a?+2
2. (1) 2u=y% (2) ¥ = Bl y IR
(3) % u=y" (4) 4 u =siny.
3. WA NSRBI 5 *O%, mFHS.

ot

. FEEfEEAR (2.33) FHTIER.
. FRREE Y y— / ¢~ f(s)ds.

(=




364 JEERSER

~

42w )
ﬂﬁ=zﬁj/ @9 f(s)ds; lp(Pll < LIFIl
I8 24

1L (1) y—z=C(z+y)°, ¥HEz+y=0
(2) y—z+3=Cz+y+1)> #HEz+y+1=0;
(3) 8y —4z —3In|8y+4zx+1|=C, ¥ dc+8y+1=0;
@) o= (Ce” +2° + 1), $Ry=0.
2. (1) cos¥zE =gzsin 132 + Csin 452, Fff y = z + 2km;
(2) u3v+%u2vQ=C’;
(3) ME&Hk u=1y> v=2 ARERTH
t—1)>2 t(t —1)2
~Cl=ap % ¥ =y
(@) B u=y" v =2 BES (® -y -1)° =0 +y° -3).
3. (1) —MEENy =+, BN Y= 5 + ssrmpD
(2) y=—%+m, R zy= -1

4. & y=el ¥ MHBURK v +v* + p(z)u +g(z) = 0.

AN = 2, MRHEY arctan £ — In(2” +y*) = C
? =2C(z + 10).

_]_;

o o

& 2-5

[y

(1) B p = e, 1BE@B K 32’y + ¢ = Ce ™™

(2) AIB p= L™, BB Y ve™ —Inly| =C, ¥fEy=0;
(3) I p = zy, HBEBUYH «’y +32° +¢° = C;

(4) IR p = sz, BERSH y +arctan L = C, 15y =0;
(5) WIB p= o5, BBBU N 2’y + ; =C, Higy=0;

(6) TIH p= %, BEBAH 2+ 12° =C, HBy=0;

(1) A p = 3y, BEBSN ny’ — 24° =C, Fifky=0;
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w

4,
5.

(8) WIBL p = siny, AR H e”siny — Jycos2y + ;sin2y = C.
W (% - 29) /(QF P) = f(z £ y);

(2) /(@Q —yP) = f(z* + *);

(5 %)
® (% - 39) /4Q - zP) = f(zy);
(4) (28 -92) /(28 +2) = f(¥);
(5) (?;—P gQ) /(22 — 82) = f(z*yP).
R y = uo. RIEERTE S B B R R T
™ HP(1,u) + uQ(1,u)] ',
Foebt m ARG
BT p(Pdz + Qdy) = d¥, Filk pug($)(Pdz + Qdy) = d [ g($)d$.

HILEHEERE 2.6. B pi(Pdz + Qdy) = dv? M Jacobi F75I=;
DIL.2 =0, \Tfi ¥ &5 & @gcHI%. Bl 4 = 4 aIRRY & M
¥, EH 2.6 ZHEL.

BIFI A SR
JE| 2-6
(3) =*+3y° = K; (4) z° +y*—Inz’ = K.
(1) y—3z=
(2) 2% —y* +2zy = K;
(3) In(y® + zy + 22%) — Z arctan 22 = K;
(4) In(y® —$y+2$2)—ﬁarctan—%x——f{
V3(z? —y? +1) + 2zy = 0.

— 1 1+ £ 1 1-£ _ b
=@t ) W T D), T =

vo = 11.2km/s.



366 TEER SRR
6. WHAIMHY p, W () = S %t > oo B, o(t) > N

*4,

*4.
*5.

@ 3-1

(1) a>1 iHf@ME—, o<1 EHBETHE—  (2) BME—
y=2(e"—-1) —z.
A RIER:. WERAME y(z) f y1(2), y(zo) = y1(zo), HFFFE

T1 > zo, f# y(z1) > y1(z1). & € =sup{zo < z < z1:y(z) = y1(2)},
r(z) = y(z) — y1(z), MVE £ SFHETE.

J&  3-2

ke RER: EEXERFANEIKX G4 F, ynn(z) BEA
yn(z) FoRH. —ERBEFFIL, IFRRERIHT.

F Ascoli 3|ZH{FRH. (Tonelli FHMWEFIEBAIKER, BERY
AR T LA B A R . )

& 33

(1) (—o00,+00), B (—00,0), B (0, +00);
(2) (—o0,+00), B (—00,C), B (C, +00);
(3) (—o00,+00);

() €-5.0+5).

{5 2 B977 AL R,
{1 2 B9 77 HUER.

3@ 34

TP R B e .
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I8 41

1. (1) BEy=-122+Cz+3C°, ¥gy= —z?%;
(2) i y=Clnlz|+C?, ¥y =—;(nlz)?
(3) Wtz =Csiny+ 5-61,—5, ¥R = %sin% y.
2. (MFHBRSEAE, BHEXTEAR.)
(1) iﬁﬁyzﬁsin%(m—C), iRy = +V2;
(2) #ME z = chi, y:%(%sh2t—%)+0;

(3) iy =2® —p%, (p—aw)* =Cp—fz)’, HF
o=YI=L, g = VAT, f58 41 = Joo’, o = 3827

(4) 4 ¥=ugt, EWz=11, y=—op +30s +C
I\ 42
1. (1) y=-1z% (2) B#F: (3)y=0.
2. ARlitieMa TR (&)’ -y =0Msn(y )=y

I8 4-3
2. y=axp—p arccosp + /1 —p?, p=%§.

&8 5-1

1

du
o Vi—u2y/1-42(14u2)

[SV]

AT =4 SIRIE A H%.
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JE|  5-2
LOBRENE:. L=y %= _2sing, Hfa= VE
BELTR: E=v, & =a/T+0%
% =u, % = —Gmsz(z? + y*® + 2%) "2,
kB E TR L=y, ¥=_Gmsy(z®+y®+2%)"%2,
F=w, $=-CGmsz(a®+y*+2°)7%2
3@ 5-3
2. ARIEY:.

&

BT Y =y'5 (BR§2.2 W 2 A 2-2.)
S8 54

£ =% el@m)z z@)=E (E%nBrafig).
38 61

(1) y1 = Cit,y2 = Cat;
(2) y1 = Cie* + Catel,yo = Coet;
(3) 41 = Cisint + Cycost,yz = Cycost — Casint;
(4) y1 = Cre* + Cre™t + Cset, yo = Cset,ys = Cret — Cae™t + Caet.
) z=5y=-% @z=0y=3+1
W yL Y2, yn HHNFRESFTEA 6.1) B—PMERRH, v N

FEFREAEMD A (6.1) B—DFE. Ny £0, 3H
Yy +y o,y +y R (6.1) B n+ 1 NEREET SR
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1.

S 6-2

(RTV4EE TERATHROEE. ERBOERZAME—R.)

(1
)
3)
(4)

(5)
(6)

ey
2)
3)
(4)

(5)

1)

(2)
3)
(4)

4. =

Ci(4, —5)e™ 2 + Ca(1,1)e™;

Ci(cosax, —sin azx) + Ca(sin az, cos ax);

C1(0,0,1)e™%® 4+ C5(3,0,1)e™® + C3(9z,9,—1 + 3z)e™%;
C1(—2,0,1)e*®

+C2(20cos z — 10sinz, 15 cos z + 5sinz, —14cosz + 2sin z)e’®
+C3(10cos z+20sinz,15sin z — 5 cos z, —2 cos T — 14sin z)e®®
C1(1,0,0)e® + Ca(3z,1— 3z, —3z)e” + Cs(~2z, 32,1+ 3z)e™;
C1(-1,1,1,1)e"2® + C2(1,0,1,0)e*® + C5(1,0,0,1)e*
+C4(1,1,0,0)e*.

Ci(1,0)e* + Ca(z,1)e*® — (%,0);

2 2 n . _
Ci(1,—1)e™ " +C2(1,1)e™" m+(m:2t_%_1—) smm:,;(—zgjlrl—)cosnx);
Ci(1,1)e” + Cs(z, —1 + z)e” + (—22, 2z — z°)e”;
Ci(1,—1,0)e® + C>(sinz,cos z,sin z) + Cz(cosz, —sin z,cos x)
+(—1,.’L’, 0)7
Ci1(1,0,0)e® + Ca(z,—1,0)e " + Cs(z?, —2x,2)e™"
+(z? -3z + 3,2,z — 1).

-2 (—x, 1+ r)e % 4+ gg(l) (1—-z,z)e®
+( e® — Le?, Le® + Le™);

cos?:x—3s1n2z—z, L8 sin 2z + 3cos 2z + 2z);
(—251nz+cosa:—4e +3¢%*, —2sinz + 2 cosz — 4e” + 2e*7);

(—=2z,—3z,2x)e".

e (Cy cos bt — Casinbt), y = e**(C1sinbt + Cacosbt).

I FFF R MR T R B R A K

& 6-3

. FFE. RRARFE— AN FR BB T, BR o1 () M 2 (z)
AR
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3. (2) y=Cie® +Coe™®, q(z)=-1.

4. (1) TR RIESM MR TR — P 5.

(2) HH p(z) HZFIBXE (a,b) 5 FRFFREZH (2% 9.1).
FEG—ANIT KA AR RG] 1 89250, 265 20 X a3 s Ab 4
AEBPMRARR: By = o@) B—IEEH €€ (a,b), W
@(€) =01 ¢'(€) # 0. R, XARK (6.56) KA 5HHE T A%
WIREER, BATHEL RIR

. R Y T OF
lim o(z / ———e J=o P ds
) | )

= lim [_1_6- Iz, p(t)dt/ (—sa’(:v))] I
z—~¢ | ¢ (z) *(z) - ¢ (©)
FIE.

6. ZEATH 2 (E _FEE

7. (EEEENTR 2 = e

8. A> 00, z=CieMt+ Coe*, Het \ip = =B Hypsidy,
A =08, z=(Ci+Cat)eM Hft A= -2 <0; A <0 H,
z = (Cicos Bt + Cysin Bt)e*, Hebh A= —5L <0, T f= V—A. (3¢
TRAYIEE IS %0 (16] B9 112~114 3T, =X [18] #Y 213~216
7. )

9. id \/—%— = 2. Y 2 # wht, z = C;cos Nt+Cssin Qt+m—m§[—wy) coswt;
M= 2 =whf, z=CicosRt+ Crsin Rt + L5tsin 2t. (TR
WELE SR B SCRR [11] B9 134~136 TT, o [16] 69 118~120 7. )

10. (1) y=e"—ie® —z—4;
(2) y=Cie™® + Cpe®* — Le*7;
(B) y=Cie 2 +Co + %z - %(cos2:c + sin 2z);
(4) y=Cie® + (C’z cos @z + Cssin gaﬂ) e“%z;
(5) y = Cie™*® + (Cacos x + Cssin z)e;
(6) y = (C1+ Caz + Caz>)e™*;
(7) y=(C1+ Caz)e® + (Cscos v2z + Cysin 2z)e®;
(8) y=C1+ (C2+ Cszx)cosz + (Cy + Csz)sinzx;
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(9) y=(1+ 2z)cosz — (& — 2z + 12°)sinuz;
(10) y = e";
(11) y = (Cicosz + Czsinz)e® + 2ze” sin x;
(12) y = C1e*® + C2e®® + ze™%;
(13) 4 z = ¢!, 18 y = [C1sin(3Inz) + C; cos(31In z)]/z?;
(14) y = Ci1(2z + 1) + C2(2z + 1)%.

& 71

Sy=y, y=y, WL (B) Lhis rBANEE. &8, &£
7294 b5 oo i, p—a.

J&E 72

1) yi =1+ La® + Lot +- +(2n),.+
y2=z+ 3 a:+—m+ +(2n 1).,+

(2) BHARY angpr = 22022=1 n > 1, ﬁ&)by ao+ai(z—1)+
a2z =12+ +an(z—1)"+--, BBWao = l,a: =0 F
ao = 0,a1 = 1 VB DMEIETC LM

(3) BEARHA n(n + ant1 = n(n — D)an — an—1, BNERN

1.2 1,3 1.4 2.,.5

-

n=1-—5z"—52° — 52" — 52" —-;
- 1,3 _2.4_ 5.5
Y2=T — FT° — 5T —HT —---

(1) 9”0 =-1,5"(0)=0,y(0) =3,y =1- 5 + Fz* +--;
@) y'(0) =0,y"(0) =-2,yP(©0) =0,y =z — F2+--;

. y=ao[l— - é(—44_!—’\29v4+~~‘]+al[az:+—2—‘,?!-’lav‘°‘+gﬂé?_—’\)xf’ +-];
BT antz = G ons A X HIERMEE, EHREERRA
LR, BFAN Hermite ZIRH.

. FeiE sinz BAVERREL RETRBSEE. S a0 =1,01 =0 fl
ao = 0,a1 = 1 A[BHMRAT KB

3 5 6
—_— _ T x — T .
n=1l-F+% —s35s "
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Y2 = 3. 2:3-5-6 )

S8 73

1 EREH Gz, t) WEFR (1-22)5F -2 +t2w +2t2¢ = 0.

2. HuEr ¢ BYREL

3. B ARHTRIIY Qn(e) = Po(o) [ (et T 7 o
1 Qu(e) BITRHE, TTE%H [16] 55 143 SRIIED.

58 74

1L (1) z=+10%H, z=0HENFL
(2) ¢ =41 HEWFHK, z=0N%x
8) x=x1 HEENFH, z=0KEENZTH;
(4) z =41 HEMHFE, =0 HEENZF L, ’
(5) z=0,1 B A, z=-1REENFH.

1 - (=1 =z
2. (1) y1 =22 [1+;2"n!5-9 ..... (4n+l):|’

B oo (_1)n$2n .
Y2 —1+7IZ::1 onpl 3,7.....(411—1)’
2 11 =73(2), y2=T_4(a);

0o —~1)"g"
(3) y1=$[1+2_:1n1((+:1)n]’

1 n, n
yo = z7 [1 + Z n'((2n)— l)n] 5
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3.

*3.

(4) FE—AT URRER y =2 1+Zg,i(;;%%-, "

(5) 5 ﬁ~¢ﬁx§ﬁﬁﬁy—l+§:(m

(3) KRN 1.
J&E 7-5

A t= 208,y =thu, WFBMY 253+t +[° - (1)u=0, A
SRR F T RAYE RN

y=Vz [ClJ% (gm%)) +C_y @x%))] .

@ 8-2

FMBENRELEBR [ a(s)ds < +oo; MBRMBHERE M RE L
+oo
R / a(s)ds = —oo
o

T r = 0 REEH, ERESREREM.
FIF §2.2 L5 R

BV = 3(a®+y?), BB 8A T FH7TEe > 0, 4 0 < z®+y’ <e
i, f(z,y) > 0(> 0, 5 < 0) NI BRMHBBEIGEREH (BREM,
BAKEE ).

SR BSNMFERA ¢ =y, § = —g(z), HR V(z,y) = 1y*+
Is 9(s)ds.

TR (L,0) BAREH; FHL (-1,0) BREEH, ERRILRE
f (P §5.1 EMITE/ERR:, 3% §8.4 X (8.61) M7
BRI 53H7).

() fE @ RE @) RE (@) PRE BBV =21y
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¥4,

1.

& 8-3

- AYIERAEL A RTI=ZMERZ —

A0 0 0 0 0

00/’ 10}/’ 0 0/
EE—MERT (& A #£0), HPLRAEFHEMRE: vy HEE—SK
RBEH, MEET y HINESLXELY v 0B8R EHL. £ ®
BHHT, y#H S-S NERHE, TFTT v HERELTESR

% EF=MELT, HPEENE-SABRTHA  (FEERTHAHE
BT, FEFRERE LRI )

(1) LA (2) PREBIP LS R (3) exis
(4) PMRENBHELS  (5) FMREMERLSA.
FI R
J&E 91
- FIR R

5F8E " + My = 0 #THE.

TE MR R u(r), FRETS v =u(z)z Z T, ENE/RIBILNE
¥z XTF z OHBE, 27 WREVE (BETES u(z), N A
235 i F1 5%

FFH RIFEREIR 9.2 DA R ARAY B BAM:.

FEEH 9.2 ¥HL R(x) = P(x).

3 9-2

(1) A= (Bt7)?, yo =sin (Ztlrz), n=0,1,--;

(2) A=n’1? =1, y,=cos(nmz), n=0,1,---.
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So=e, MFBARF - (1+Ng+2y=0,FRAHAA1 HFA=1
B FETE 43 BIERA.

XEHRE (9.16) 1EB#H y = w(z)z Ml z = f(t), FFEBEELH R v
M f, BRI R EH EASR ¢ WREFE (9.20) FAEAA
(9.21).

SE 93

n 2 .
An = %1—71))2_“2, yn = Crsin [22(:f;)w(x—a)] ,m=0,1---.

An = 40?12, yn = Cnsin(2nwz) + Dy cos(2nnz), n=10,1,2,---.

L EBFRFE ¢+ A+ e@)]y = 0 IFNRETTREIE o(z,2) M

¥(z, ), BAV I ETMESSE:  »(0,)) =sine, ¢/'(0,)) = cosa,
A (0,)) = —cosa, ¥'(0,)) =sina. RIF, FAEHESEREBEL
AR E L

J&E 94

HEF()>0,40<e<1 p =2 [[(H]"

& 9-5

. MEAATHEHE 9.5.
. Az = u, MIFTBALN o + 2u = sin 2nt + 53%®, SRFE TR AT A

ZH 9.5.

. A §9.1 B9JRH 4.

JRE  10-2

. MEREREE, 254 TEHE 10.2 figH 10.3 AIER.

AR A RBOR SN AT 2 HE 10.1.
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& 10-4
2. ER, F C1 < 0(BIEs S AEBAE M), NAE—BEY ¢ — —co HHE

—

N

[y

BT (00) A FHit, MRAFLEGST (0,0) EHAHEEEKRES o(c,y),
W & ERMBAAHE. TX5E R 2 T E.

R 2 BRI BRI
JE  11-1

(1) y=p (2,22, 2ma);
(2) w=p (222, -y +y+2));
(3) h=p(a®—b* +c%, be).

(1) v=y-2z-2(Vz - 1)(/¥ - Vz);
(2) 5= fo (y2+z:i:\/(gz+a:)2—4y7) .

JBE 11-2
(1) u=32%yz— }23(By +22) + Lt + o(y — 22,2 — 32);
() z=;;;w(§,+;%).
f=expl2(yg-D)(vz — 1+ 1)*(Vz - 7+ 1)2

JE  11-3

P SR —RAFEMARE S, FIX Y FEA 155 2.
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AR A LAY R R AR AT BOR AL, BB TR R BRI B R
FiE, HTAPTHHBF RPN AR, BREERAR
MRS RN BE 3R, RAK e A T BB B30 1 A ] B pL Rt i ik
BRAEMAMIABTFEETH. HEERFALTWER EREN
70, R ERNREM, AL HERAEIAL

EERAMBEIE: (010)58581897/58581896/58581879

£  E: (010)82086060

E - mail: dd@hep.com.cn
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