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000000 Whittaker-Watson O Chap. X “Linear differential equations” 000000
00000000 x00000000000000000000000O0O0O0O0O0O0O0D0OD0OOOOOOoOoOO
goddddoouoooooooooo

51 2000000000 [Whittaker-Watson §10.1]

0000000 SO000000000000000 po(2),p1(2),p2(2),...,pa(z) 0000000000000
000000000 wz) 0000000000 -0000000000000

d"tu(z)

po(2) e +p1(z)7+"'+pn_1(z)du(z)

dz
oo 5.1 (*) 0000o0bOoOoO0obOooo Cooobooboooboooooo

+ pn(2)u(z) = 0.

00§00 (00000000000 0)002000000000000000000 po(2)00000OSO
0000000000000D p(e),q(2) 0000000000 OOOOOOODOOODO

L) () ) + a(u() = 0. *)

00. p(z)0 ¢(x) 000000 SOD0DO000D0 (A)DD0OO (ordinary point) 00000000000
(A)OOODO (singular point) 0000

ob.nO0000C0O00O0OCOO0OCOOOOOOOOOOODOCOO0O0

52 000000000 [§10.2]

be SO 200000000 (A)00DO0OOOOOO,000b000 r0000000000,00000 (A)
00000000000000,00 (A)00 w(2)0000002€0,000

u(z) = v(z) exp (—; /b ) p(t)dt)

000000 v(z) 000000

& . Ldp
dz? T

00 5.2 (x). (B)0OOODOO
0,000000 (A)00000000(B)000000000000 (B)00O0000D000000

00. 0, 000000 vo(2),v1(2),...0

vo(z) :==ap+a1(z —b), wvp(z):= /bz(t —2)J(t)vp_1()dt (n>1)

*12017/05/19 O, ver. 0.4.



20170000 DUO0OD IX/X 50 190000/000000 2/4

goooooogoono
oo
Un:zz:%(z)
n=0

00, 00000000000000 (B)oooooo

00.00 M,p>000000 0,00000 20000 |J(2)] < M, |ve(2)] < 0000000

[v (2)] < uM™|z — b]*™ /n! < uM™r*" /n). (5.1)
00000 Y%, uM™?/n!0 r00000000000000000000000 v(z) =32yvn(2)0 O,
gboobobooooobo ey, 0obooon

dv,, d?v,,

E(z) = —/b J(t)vp—1(t)dt, W(Z) = —J(z)vp-1(2) (5.2)
00000000 d*v/dz?=—-J(2)v(z) 0000 O
00 5.3 (x). (5.1)000000

00 5.4 (). (5.2) 00 d?*v/dz?> = —J(2)v(z) 000000

521 00000 [§10.21]
00. Ay, 4, e CO00DD0O0D0O0D000D0000 (A)D 0, 00000 w(z) 0 u(b) = Ap, w'(b)=A; 000
000 (00000)00D0

00.000 (B)DODOOOO00O0000v,v0 (B)ODDO v(b) =wa(b), v(b) =v4(b) 00000000
w(z):=v1(z) —ve(z) 0000000

%(3) +J(2)w(z) =0, w(b)=w'(b) =0.

00000000 (d"w/dz")(b)=0000000 Taylor D000 O, 0 w(z)=0. 000 vi1(2) =v2(2). O
goboobogno

00.2000000000 (A)DDO0OD0OO0OO0be SO0D000DO000O0O000ODOOODOO0O00
Ag, Ay eCOOD0D0 u(b) =Ap, /(b)) =A, 00000 w(z) 000000000

00.200000000 (A)D 2000 uy(z),ux(z) 0000000000 (ug(2),u2(2)) 000000 (A) D
000 (fundamental system of solutions) 00 0O O

00 5.5 (x0000 1970 Example 1). 00000
(1— 2" — 220’ + 3u/4 =0

000000020000 w,ue0 (,=000000)0000000000000O00O0O0OOO

up = 7§227£z47 U *z+iz?’+—z5+
TR 128 Y 128 '

00 5.6 (x). 00000« 44=00 (:=000000)00000000

53 00000 [§10.3]

00.00S8S00200000000 (A)D00O0OO0OO0OO0O0O ¢eSO00000 (regular point) 00000
(z—e)p(z)0 (z—¢)%q(2)0 cO0DDD0000000D0 2=c0p(z) 000 1000000000 ¢(2)0
00200000000000000000000 (A)D00O0DDOO0O0OO0O0OO0 (irregular point) 0000
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00000 c00000D000D0000000000 P(2) :=(2z—¢)p(2), Q(2) := (z —¢)?q(z) O

P(Z) = an(z - c)n7 Q(Z) = Z Qn(z - C)n

n>0 n>0

O Taylor 00O0O0O0OO0OOO0O0OOOODOOO

ggboooobooboobobooboobooba

u= (z—c)a<1+2an(z—c)").

n>1

0000000000000 a,a1,a2...000000(C)00000 (¢2—¢)0000000ODOOOO

a®+ (po — a+q =0,
ar ((a+1)*+ (po — D)(@+1)+q) + ap1 + ¢ =0,
az ((0‘+2)2+(p0 _1)(a+2)+QO) +a1 ((a+1)p1 +q1) + apa +q2 =0,

n—1

an (@ +n)°+ (po— D(a+n)+qo) + Y an_p (@ +n—k)pe + qr) + apn + gn = 0.
k=1

00 5.7 (x). 000O0O0O0ODOOOOODO
O0. 00000 (A)0D0O00O0 z2=¢0000000 (indicial equation) 0000000000000
Fla) =ala—1)+poa+q =0
00000000 z=¢000000 (exponent) 0000
0000 (000D 10)a=p000000F(p+n)A0000000000 @, 000000000OCODO

00.0000000 F(a) =000 a=p1,p20 p1—p, ¢ Z00DD0000D00000 (A),000000
(C),0000000000200000 w,u, 0000

ui(z) = (z — )™ (1 + Z an(z — c)"), us(z) = (z — ¢)P? <1 + Z an(z — c)")

n>1 n>1

00 5.8 (x» 0000 1980 Example). me C\ZOOOO000000 o+ ((1/4-m*)z2—-1/4)u=00
0200000 ug(z) =22 (1+2%/(16+16m)+---) 0000000000000000000000
000000000 zeC\{0}O00ODOOOODOOOODO

oooo

00.0000000 p,p20 p1—pe ¢ ZOOOOODO0p(z),q(z) 000000000 MOODOO 2000
00 wu(2),u2(2) 000D |2— ¢ < MODOODOO0D0000D0 (u(z2),u(2)) 00000000

00000000000 §lo3l00000000000U000DUDUOULDUO 30000
5.3.1 pl—pQEZDDD [§1032]

0000000000000000 pr—p€Z200000000p; —p2=s58€Z>0000000000p,
0000000000000000000000000 w1(2)0000002=¢0000000000000

00.s#000000000 (C)0000000 uy(2)00000 up(z)00000

us(z) = g () log(z — ) + (= — " (1 + Y ha(z —0)").
n=1
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00 g,00 h, 00 w(2) 00 P(z—¢)00000000000

00.w(z) 0000000000 u(z)=u(z)v(z) 00000000000000000000

d*v Juy(z dv
@(z) + (2(,2 —c) u1EZ§ +(z—c)P(z — c)) =

000000000000000000¢000000000 0,0 P(z—¢)00 (z—c¢)Puy(z)00000
00000000000z€0,00000000

o(z) = A+ B/Z ul(lx)2 exp (- /m P;y__cc)d@ do

=A+ B/Z (xu:(i));m exp (—pl(x —c) - %pz(x -’ —- ) dx (5:4)

=A+ B/ (x — ¢)7Po=2P1g(x)da.

(2 —¢)

(2) = 0. (5.3)

00 A,BODOOODODOg(2)00.000000¢(c)=1000000000000 g(2) =143, 519n(2—¢)"
000001-po=p1+p 00000

v =a+ [ (14 ign@s ~ ") (@ - ) g(a)de

1 s—1 ) (55)
- In — In _
— A - o s . \n—s o — o) s | .
£8 |- I gz )+ Y (a0 ]
n=1 n=s+1
000 u(z) =ui(z)v(z) 0000000 h, 000000
_ _ 1
u(z) = Auy(2) + B [gsui(2)log(z — ¢) + u(z)], u(z) = (2 —c¢)" (—; + Z hn(z — c)")
n=1
goddooooooooo O]

00 5.9 (x). 000000000000000 (5.3)0 (5.4)00 (5.5) 000000
s=00000000000000

00.s=000000000 (C)0000000 u1(2)00000 u(2)0000000 hy, 00 uy(z)00
P(z—¢)00000000

u2(z) = ui(z)log(z — ¢) + (z — ) Z hn(z —c)™.
n=1

gooooo

000000 5.1 (000000 19700 Example 2). 000000000000 100000000 540
000 (000000D0O0)000000D0O0O0ODOOOOO

(2 =2)(z = 3)u" — (22 = 5)u’ +2u = 0.
000000 5.2(150). §.3000000000000000000000O0O00ODOOOOOOOOOOODOO

000000 5.3(100). D000 §1031(0D00000O0O §.3000000)000000

ooood
Whittaker, Watson, A course of modern analysis, 4th edition (Cambridge, 1962) O §5§10.1-10.3.
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