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|y R AR B VTR A RO k. FriBE&
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B.RYGTEE)BEMAMWBAA ARFZHZINERHKE,
FFERERBRREH, BIMAIAS) %A Euler F%5E.,
RENFFSEFBRERGRE, T 2PN TR
HTRFTEFEREFE, MRHEK, BAFRTNLIESARPRGRE
ERARREER. DL Hooke 524 HRHE MR HME R I bkt
FESRYE BB B DR EY, DL Stokes fRIENEALA) Newton
P R — ok AR RO (U R,
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BB T SRR EL G U s (2) R iR WA DR IKEE, BEHRE
MR E T b SRR, EEREHR S ANEREE EH
=E

AT R B BRI R, BRlRARNRE &3
B, BRASEE, A 2MNS e RABRBREE—
MEEMEENGNSE, AR EIRES BN, B HIEE
SRR R LLA OIS LA, B /NS B B BB P 51, H6
] B RO W % Lo PR T

BANRIR TR %, )" FoRE— MR ¥ EARE.
BES M, BB, SR8, Rk % b EREKDISMY
RESIHE MG H4) (Perturbation), 78 E—it4d )\ L+
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fir4d S0 FRLGEH RBREEKR. AECHABTCERFEE
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VMUK BT F A O¥ T EHGE ERRA.
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§1-2 WD HGEORFERE

AT R 57 R 2

P 4 PGP 4+ QU)y =0 (1-2-1)
dx? dx

B, R REORE, HR(1-2- DR ZRE YRGS
B REETBA, —BRAME NSRRI, AR 2 A
WS RO A G TN R P (), 0(e) TEMX MRS,

5 P(2),00x) 15 o SN, M x, FRGFERTH A, B P,
0(x) Z—(HEE = EFRENT, M x, TG ERIAF AL
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$1-2-1 FE[AHWE

BATEXBEAMIER S A Tid e,
ER1 X TiEnE

2,

Q-I— P(x)é—y—+ Qx)y=10
dx? dx

(1-2-2)

) dy

y(xo)=aa, P _ = a

A oxe ATRMIFA, a0 HEEFEH WHEEE—HERE
f®

w

y= 2] a.(x — x)" (1-2-3)

B#E P(), 0O RFEBEFROWAERZEA R, MIE(1-2-3)
ISk 12 /T R,
i 1-2-1 3K Legendre H#&

Q=LY 22D 4 pp41)y=0 (1-2-4)
dx? dx
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RBREIT R SER KA L,
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y = j a,x* (1-2-5)
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P ERPARER, IEMRBOOFTERBLNAAE, REXE
EEAN, R R (1-2-5)RA T E(1-2-4), BIFDRH 18 R 5K
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L=

dy -
—2x — = —2na, )x"”
= éo: ( )

L

gxz = > n(n— Da,z" = > (n+ 2)(n + a "
x n=0 n=0

}-—1 = Z —n(n — 1)a,]x*

(1— 1) %:Jy:z = i [(n+2)(n+ Va,y, — n(n— 1)a,]1x*
FURAFBIERBE

i [(n+ 2)(n+ Va,y; — n(n — V)a, — 2na,

+ p(p+ a,1x* =0
HRAMUTMAFTE AR ETENELYR, TEE
(n+2)(n+ Dayyy — n(n— 1)a, — 2na, + p(p+ 1)a, = 0
B R ES
=) +n+1) n =

(n+ D(n+2) " (n=10,1,2,--+)
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4+ 2= 2)(p+ 1)(p + 3)
41

=2 =D+ 1)+ 3)p+5) 4
61

+ ... (1"2‘6)
%m =20, ¢, =1, BU,H%
(=D +2)

y=y2=x_.

31
+ =D — 335? +2)(p+ 4) s
= 1) =3)p=5)p+2)p+ (P +6) ,
71
+ - (1-2-7)

y1,9: 7 Legendre HEMNHE MR, HBRTCMNKMETX, &
Legendre 5 ERUEIE Y
y = aoy; + a1y, (1-2-8)
H g, o, AT FEH.
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IERB TR — R KRB, 4 2 HBME, 5.y, PE—IR
HARIN, R4 £ TR, ME Legendre £IAR,

§1-2-2 #R[OHWML

B (r— 2)P (@), (x — )'0(x) RBHH, N z, A2
(1-2-DREM AR BUHRAFEVTR A, Hl0 Legendre
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FRLR 2P (0) F #Q(x) 7E x = 0 LbREAT

xP(x) = Z Pax"®
e (1-2-9)
20(x) = D) .5

M E(1-2-1)F]fEF Frobenius HHIFEAIMR
y = x* i a,x" = i a,xtt® (1-2-10)

K2 A ERER, BX LSHMA-2-1085&W T,
% (1-2-10):NE TR &

4y _ ST + n)a,xite
dx n=(

©

= g*71 Z (2 + n)a,x"
n=0

$ - (1-2-11)
2
ﬂ = Z (1 + n)(l ~+ n — l)a'xH--z

dxz n=Q

= pi7? i A+ n)QA+n— 1)a,x*
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P(x)% - (Z pust) 5 Z (1 + n)a, "
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A2 Z{(z + )+ 1= Da, + 25 pogax(2+ &)

n=0 k=0

-+ Z q,,_kak] x* =0
& WAKDINETE,MBXTE « HBEAR

A+ +n—1)a, + 2 Pa_zai(2 + k)

k=0
+an-—kak=0 (”=0,1’2,"')
k=0

REEK

[(A+ )+ n—1+ QA+ n)p+ gla, + D) p, g0, (A+0

k=0

n—1

+ D gu4ay =0, (n=10,1,2,--%) (1-2-12)

k=0
SIARBICS
f(m) = m(m — 1) + mp, + 4,
N AR(1-2-12) AT B

anf(l + ﬂ) + 2 [(1 -+ k)Pn-—k + qn-k]ak

=0 (n=10,1,2,---) (1-2-13)
Yon=0HH,(1-2-13)%
a,f(2) =0
B a5 0, ﬂ&’l‘ﬁ
fAD=10— D+ 2p,+ ¢ =20 (1-2-149)
XR—MRE L —TG 2R BT, MAERE BT B R4, 2,0
EHRB(-2-DIEERNFR A« = 0 L&9FBI, BHKR Frobenius
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A,

BAEX BEANERAH 5 A TR e,

EE2 i r = 0 LN (1-2-1) MENFRA, P =)
2Q(x) MREHRARN(-2-9)EXRA || <R WWsk, HIE
BHEA-2-1FLR 4,00 =1,), WHFE (1-2-1) ZXH
0<x < R NZE/VEH— Frobenius I,

——x'Zax (g, # 0)

B Sa,x EXH x| < R AWEL., XHE L, — 1, % 0 MIEE
¥, MHFRQ-2-DER—XRBEINA L ZNERYETRXM Frobenius
i

yo = 2" >, bt (b, 0)
n=1()

HEB D) bax hEXE 2] < RS,

n=0
M 1-2-2 K PHr Bessel 552
2‘—‘(1-’-+ dy—+(x’—pz) y=10 (1-2-15)
22

IR R R £¢é%#ﬁﬁﬁ
B EXYPW -—, 0(x) = & "’,@fu

tP(x) =1
2Q(x) = — PP+ 2*
FREA =0 EFE(-2-5PWEMTRAB =1, ¢ =
—p, TR B EA
iA—-—D+21—p=0
A
B—pl=0
KB EMEEO 4= p,o0 = —p, BRIBLRFEHE, Bessel HE(1-

e 8 »



-15)H @
nh= xf Z aux' (a. = 0) (1‘2'16)

R Z a,2* Xt—4) * B,

¥ Frobenius R (1-2-16) A FE(1-2-15), eI 53y
Ki& o, BBHEAR,

2 ©
22l = 3% (a4 p)(n 4+ p— Da,ev
dx n=0
dy —_ . s+p
x> = E:(n-i-p)a,x
dx n=10

«© «©
xzy -— § ; amxm+p+2 p— 2 : a--le+p
m=Q ” =2

—Py = 3 (—pla)ert

RAFE(1-2-15), 43 * RRBHET, H4FBEAKSTE,
1
n=0:[p(p— 1)+ p— p'la, =0
n=1.0(,+ 1)p+(p+1)— p'la, =0
=23, l(n+p)(n+p— 1)+ (n+ p) — pla,

+a, ,=10
TR f
ao=Eﬁ#&
a=0
Oty =0

1 Orm-2

“n = im(p T+ )

- (—1)" L)
27 emi(p+ 1)(p+2)---(p+m)



Hepm=1,2,---, JE&NMNT ?A Frobenius I A

y=a, 3 (— D"

xz-+ ?

22 e mi(p+ 1)(p+2)---(p+ m)

£ o= oy WA R, W F 2B Bessel B, 1230

Jp(x):

Jp () = g(—l)"% (1-2-17)

BMIEEHE 2, p— (—p) = 0 RIERKKN,IY 2p- 0/
BRE, HRE(-2-15)BEE -NERYET XA Frobenius HEF

J_,(x) = 20(—1)" ’;—‘-(({/—;)T:"%)l (1-2-18)

Y 2p =0 BRI, FE R TR EEE
J,(®) cosprr — J_, (=)
Y,(x) = sin p=
RRAOPRAERISE 28 Bessel BB, AXE, RIIARIN KR~
e,

(1-2-19)

§1-3 BAFS BEXRARN ERK

BEB(EHE Frobenius HHOMEERKNRDREE, Mt
Tt T ROEENRRAEE, BEERSK. dTEgk
mRE, BEABHENHARZAREMERT. SBahhERHrE
“WHERE X—T EREZHMS, BEE R R EN—MEHRIEE.
TE I WHE RO S ZA, AWRARRX TFRERMN RIS
— AR AR,

§1-3-1 REFSHREXRR
B—BM e KRN EE f(e) M g(e), He—omt, f(e)
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Ri g(e) H—>0 (o), BITBRMBHERTEBETE (RE
FROMEE, BREMNBETEGERESORNRE,RISIHAER
FRIM 2. RIIRHERES ORI o,

LBARFSO
MBHE—NE e TRIOEH AR— 5 > 0,8
[f(e)| < A]eg(e)l (1-3-1)
HFRENR | < s B,MIEY
4 e—>0 B, f(e) = OLg(ell. (1-3-2)

A, &Y e—0 W f(e) Fl g(e)—0, M(1-3-2)F R /() —
0 EEALL g(e) 18,005 ¢(e) HE,HEL o(e) B, HXY
e—>0 B f(e) R g(e) B—o0,M(1-3-2)FIR f(e) — o0 AYIK
FARH g(e) th,BIRE e(e) HHY, R o(e) 8.

KRU-3-DREERLARAR, TR, ZARGEARSESE
#,BRENELRAER(1-3-1), FURERS—BEX=L
AR, Bz, M fi =00e) F1 f, = 0(g) HARH fi =0 &
h=0(f); B f=0(g) HLBARF ¢=0().

HHE(-3-DFALRER: X e—0 B, |f(e>} ER. E

g()

i ]g—%l <o (1-3-3)

HRERERS oz X(1-3-3)RIEHA FHI &K
(1) sine = 0O(¢) (e = 0)

(2) sine = O(1ge) (e—=0)

(3) cose — 1 = 0O(&?) (e=>0)

(4) €¥*/sine = O(e"?) (e—>0)

(5) ssin% = O(sing)  (s-—0)

(6) ctge = 0(e™) (s —>0)
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