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Abstract

The properties of the fixed points of the solutions and their derivatives of a type of second order
linear differential equation f"+A(z)f'+B(z)f =0, where A(z) and B(z) are analytic func-

tions in the unit disc A= {Z :|Z| < 1} , are investigated. We obtain some precise estimates of the

fixed points of the solutions and their 1st, 2nd derivatives of the equations.
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2. #Fa=0, WA(F)HA(F)FRER fAEANE ST 5T B R ISTR
FE3[6]: 1)¥f ERAE A WEN, Wo,(f)=0y,(f), XE5EVFHC FBRBARILF—
FEo BRIEA R, PR S o, (f).
2) 4 f AL, Wo(f)=o(fD)fo,(f)=0,(fV), Jrhjen.
1A J. Heittokangas 7£[3] "B 0 S IR A PG5 7 RRAR B PE LK, SRR E AAME 1 AN Ix Ty
T AR (U SC[5]-[11]) 5 SEMS 5 AP TE [6] P B FE 1 S0 5 P Al s Oy RE AR AR B KA, 8tk 17 (3] [5] 45
W, IFE P T AL N B R T R R AR B R, A E
SEHEA[6]: fHH A(2z) FIB(2) J9 A WIRHTREL, HI L 0, (A) <o, (B) o (A)<a(B), M
f"+A(z)f'+B(z)f =0 (1.1)
RIRENE F #0024, (f-2)=0,(F)
SCLTTEGE T AR L ) A 58 PAY s o 2 7 R AR R R AN 30 e )
SC[8]HE— BT T AR
f"+A(z)f=0 (1.2)
(IR FH A s, A3 5]
SEHE B [8]: ¥t A(z) A& FBALE AW RFHIEHTREL o (A)=0 <40, WITTRL)KIFIEM f 20 K&
o p/, 17 8 LI5S s HAS) sl Sos o 2
t(f)=r(1)=2(1") =0y (F)=+0 (1) =7 (F)=r,(1")=0y.(f)=0
4 AR EBRSERS () BIA(f —2), AEE RISERE 7, (F)RI A, (f-2).
AL TR A I TR DMBE S SRS S, BRI RS
EE 1. R A(z) M B(z) M ANEHTEREL HIL oy (A) <oy (B)<wdio(A)<o(B)<w, M5
FEQLLIEAME £ £0 2
B (1'=2)=2(1'=2) =& (1" =2) = (17-2) = (1)
SEHE 2. (B A(2) B B(2) A WARHT B B L o, (A) <o, (B) i o(A)<o(B), tif o, (B) <,
WTTFE(L ) B | 20 W52
T(f=2)=2(1'=2)= A (1'=2) =% (1" =2) = 1, (1"~ 2) =0, (1)
il 1 (B8 A(2) A B(2) M A WIRITEREL, HilE 0, (A) <oy (B)=o B o(A)<o(B)=w, I
o,(B) <o, NIFFFRQL)MIAAME f 2052
(1 =2) =% (1'=2) = (1'=2) =& (17-2) = (1" =2) =0, ()
YES5: GEH 1 2EH A SEM B M, EE 2 R SC[7IE RS ¥ 51 6)2 k = 2 I iy it 4
I
2. 5[
5I# 1 [6]: WA (z) R A (2) NAWMBHTEB AL 1) 0, (A)<ou(A), B 2) D, (A)<w ifi
Dy (Ay) =00, MIFFELL) MM f 2082 o(f)=0 Ho,(f)=0y (A)-
SIE2[6]: & fAgHNANTARE, neN, N

1) an(f):on[%}o-n(a-f):an(f)(ae(C—{O});
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2) o,(f)=0,(f"):
3) max{o,(f+g),0,(f-g)}<max{c,(f).0,(9)}:
4) ko, (f)<o,(9), MW2o,(f+9)=0,(9), o,(f-9)=0,(9)-
SIE 3[6]: % f(z) 2HHE
L(f)=ft"+A,(2) "+t A(2)f =F(2)(keN)
M —Aaifi, Hrh A, A F£02&ANKTLRL. 35

max {0, (F ). 0, (A))(J =0 k-1 =b<c;(1):=0
EHi=12, WA A(F)=4(F)=0(F), EP4L(F).A4(F) Mo (f)FREENA(F),A(F) M

o(f).

SIEA4[6]: ¥ f FIgNANMITEE, neN, N

1) O'M'n(a-f)=O'M’n(f)(a€(C—{0});

2) oya(f)=ou.(f):

3) max{aMyn(f+g),aM'n(f~g)}Smax{ann(f),ann(g)};

4) MF oy (f)<oy,(9), Baoy,(f+9)=0u.(9)-

513 5 [6]: ¥ A(z) M A(z) N AW EEHBE L0 o(A)<o(A), Z(i) D(A)<w M
D(A)=c0 » W 775 QY)W T A M 20 W L o(f)=0 H a,20,(f)20(A) » H P
ay, :maX{O'M (A).oy (Ai)} .

B3 6 [7]: WL

L(f)=f"+A,(2) f*Y++A(z)f =0(keN) 2.1)
(IREL A (), Ay (2) 16 A WAEDT, max{o M(Aj)j L k- 1}<aM(A0)EJi
max{o(A):j=1- k-1 <o(A). W% o,(A)<e( k=1), T4 LKA F 2032
L (f-2)=0,(1)-

513 7 [7]: BRHAMRI A (2),+, A (2) 76 A WRHT, IR max{aM (Aj):jzl,---,k—1}<aM (A)>
M2 QRLRMFAE | 20 HH L 0, (A)=0,(F) 20 (A).

BB 8 [7): B ARIRHTIOEAL A (2), A (2) QDRI RS, Wi
max{o(A):j=1- k-1 <o(A) . BaRYKMFH MR {20 42 o(A)<o,(f)<a, , Hh
aMzmax{aM (Aj):jzo,---,k—l}o
3. EIHE 1 BYiERA

FHHE oy (A) <oy (B) <o 1.

W £0 NAFE(LL)AIME, H5IEE 1 5,

o(f)=»,0,(f)=0y(B) 3.1)

1) W O(2) RE . B0, (2)=1'(2)-2.2eA, HEL), B

o(9)=0(f)=x0,(9)=0,(1")=0 (). % (9)=%(1"-2) (3-2)
for (1), 12
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f"+Af"+(A'+B)f'+B'f =0 (3.3)
Hl), A
f"+ Af’
f=-—7 (3.4)
HEBAHMRANEBI), 5
f"+D,(z) f"+D,(z)f'=0 (3.5)
¥ f'=g,+21RN(35), 2
9/+D;(2)g;+ D, (2) g, =D(z) (3.6)
Hr,
B'
D,(2)=A-% 3.7)
B’
Dy (2)=A'+B- A (3.8)
D(z)=—(D,(z)+12D,(z)) (3.9)
FIUED(z)#0, # D(z)=0, H(3.9), A
D, (z)+2D,(z)=0 (3.10)

% f/=z, HB35). (B10)%, f ANE5)MfF. Hit, HTREQ)AM fHL =z Ho(f,)<o. X5
@U)FJE. #D(2)£0. Mk 14, o(A)<a, (A)<w, o(B)<ao, (B)<w, MIfiH(3.7)~(3.9) 55 # 2
Wl o(Dy(z))<w, o(Dy(z))<o, o(D(z))<wo, MIMTH(E.1). (3.2)7

max{az(Do(Z))'UZ(Dl(Z))’UZ(D(Z))}<02(91)=UZ(f) (3.11)

H1(3.6) 5513 313 4, (9,)=4,(9,)=0,(9,)» I

& (1'-2)=2(0)=4(f'-2)=2(9)=0,(0,) =0 (f)
2) BIRHE " () MABI R % g,(2)=f"(2)-2,2eA, HEBIL), H
o(9,)=0(f")=0,0,(9,)=0,(f")=0,(f), %(9,) =4 (f"-2) 3.12)
r(3.3), 19
fO 4 Af"+(2A +B) f"+(A"+2B") f'+B'f =0 (3.13)

‘ \ . ' , AY
FIEDy(z)#0 - 2% D, (z)=0, Hi(3.8), {ﬂE‘A+B—ABE=O,EJZA’B—AB’:—BZQJH:, (Ej =_1,

A
Z=-74C 3.14
A (3.14)

SN C R, W A=(C-2)B, B=—t. XN, (C—z):oM(Cl j:o, INTCEE T

-7 -7
H
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o (A)<max{oy, (C~2),0, (B)} =0y (B) oM(B)Snwx{aM[E;ézj,aM<Ai}=om<A>

Bl oy (A)=0y, (B), SEEFE. #D,(2)£0. H(35)E

AT y
f _DO(Z)( f"-D,(z)f") (3.15)
#(3.4). (3.15)ftAN(3.13), &2
f®+8B,(z) f"+B,(2)f" =0 (3.16)
o
(o B d(z)(, B
Bl(z)_(ZAJrB Bj dz(z)(A Bj (3.17)
_ _dl(z)
B,(z)=A 50) (3.18)
dl(z):A"+2B’—%"A (3.19)
B!
dz(z):A’+B—EA (3.20)
¥ £ =g, +2RN(3.16), 75
9, +B,(z)0;+B,(2)9, =B(z) (3.21)
Horp
B(z)=-B,(z)-2B,(z2) (3.22)
TIEB(z)#0. % B(z)=0, th(3.22), 17
B,(z)+2zB,(z)=0 (3.23)

% f)=12, H(3.16).(3.23), HI I f, J9(3.16) Mgt IRk, D5 RR(L) AR £, 3048 1=z Ho(f,) <o
K@) FIE. #B(2)#£0. BE 1AL o(A)<oy, (A)<w, o(B)<a, (B)<w, #H(3.17)~(3.20). (3.22)
5513 2, HHo(B(2))<o, o(B,(z))<w, o(B(z))<w. MIiliH(3.12)1F

max{o'z(Bl(z))’JZ(BZ(Z))’UZ(B(Z))}<02(92):52(f) (3.24)

H1(3.21) 5513 313 4,(0,) =4 (9,)=0,(9,) » AIfi

2 (17=2) =% (9:) = 41" =2) = % (9;) = 02 (9;) = o ()
g LA, 15 oy (A) <oy, (B) <o MR T, H
L(1'=2)=2(f'-2)=%(1"-2)= 2 (f"~2) =0y (f)
Eo(A)<o(B)<oo MK R, Z5a5IH 5, KMEMALE .
4. RETE 2 HAERR
HI513# 6 HAEREI M o(A)<o(B)=w H oy (A)<oy (B)=whf, o,(A)<o,(B), WAITEEH 2 1
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FHT, TRQDMEANMRf 202 4, (f-2)=0,(f)-

Hi51# 7 X513 8 &1, o,(f)=0(B)-

1) #io(B)<w, Moy (A)<oy, (B)<wodio(A)<o(B)<w, HERH 1K, EH 2 ZRHIL.
2) #i0(B)=w, Hio,(f)2c(B)%l, o,(f)=w. o, (A)<oy(B)=wiio(A)<o(B)=w0,
WAl o,(A)<o,(B), Xo,(B)<w, Mifio,(A)<o,(B)<o,(f). HITIH 2%,

maX{O'Z(DO(Z)),O'Z(Dl(Z ),GZ(D(Z))}SO'Z(B)

)
max{oz(Bl(z)),az(Bz(z)),az(B(z))} <o,(B)

MI(3.11) 5 (3.24) . MNIMZRALT e B 1 AOUERT, AI 1 E B 2 4510 RlOr.
ELmAB

B X J AR R 4T H (11271045, 11561031) .
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