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Qualitative Analysis to Solutions for Equations

via Fixed Point Theorems 1

- Boundary Value Problems of Ordinary Differential Equations and

Stability of Quasilinear Ordinary Differential Equations-

Seiji SAITO"

(Received January 16, 2023)

In this article we deal with boundary value problems of nonlinear ordinary differential equations and initial value

problems of quasilinear ordinary differential equations. To the former problems we prove the existence of solutions, and

to the latter we show the stability by applying fixed point theorems.
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DAEADRX fIZMAT, Bf#E a,b 125, HtkiFEd 5
ZeLHEMTHETH B,

= n(t) — 2. (t
max |z, (t) — 2. (t)]

4 ERWEBDARAOB/ANLRELE

XHk 4) £ FRRIZ, Ascoli-Arzela DERE, Schauder D
AE REBZ FWT, Y Ofai Kl —RRilnE 2 E T H
R

2’ (t) = B(t)x(t) (4.18)
12, &5 EIETEWERIEEM D AR
2/ (t) = A(t,z(t))z(t) + F(t, z(t)) (4.19)

DX 1 i D KIKH — kil 22 VEICBI U, Rk o e B
43%5ZTW5. 178 A(t,z) :mxmlid Ry x R™ L
T, B F: R, x R" ET, 1781 B(t) :mxm ¥ Ry
ke T 5.

EE 4.1 MEHRILR (419) o0, HERX
F(t,0) =0 2 {ET 5.

(1) ¥uRZ Mz =0I1% ¥HER (4.19) F1D
DIFETH YV, MEFER (4.19) DEBfREE NS,

(2) #MIER (4.19) O¥Off 2 = 0 1F—HR2E
([US], Uniformly Stable) T® % & &, {£&E DM/
e>0ITML, HBIEHI=6(c) <e N, [LED
PIHAMERRT 7 € Ry, (EREOMIIME ¢ € R™: ||€]| < 612
D, [LEOM x(t) = x(t;7,€) &, |z@)|| <e (t>71)
g E RN,

(3) #ERME R (4.19) DX O v = 0 1 —BRIRINH
([UA], Uniformly Attractive) Td 2 & 1%, /N7
n>0WMEEL, EREOWNRIER e <nizdL, +4
KOFBIERH T = T(e) > 0 % & IE, (FREOYIHMER
M7 e Ry, [EEOUMIMES e R™: ||¢]| < nl2DE,
EEOM 2(t) = 2(t;7,6) &, |lz@)|| <e ¢t >7+T)
i E RN,

(4) #EAE R (4.19) DX O x = 0 1 — BRI 22 &
([UAS], Uniformly Asymptotically Stable) T® % &
&, —HRRLE [US], 2D —HRIRINK [UA] D & & %\

-

D.

FE R (4.18) DX A —HRilnE 2 & [UAS] D & &,
IROEH ) FEAMTH B.

WE 4.2 KPR (4.18) o¥uf@ x = 0 Bk
Wna e ([UAS]) 761X, X (4.18) DIEARITSH] X(t)
(X(0)=1) 12/ L, FEHK, c>0DFEL,

1X ()X 1 (s)]] < Kemet=9)
(t >s) HELD LD,

EHE 4.3 IRDSEM (1) - (4) 2IKET 5.

(1) #ER (4.18) DX Bfif z = 0 1%, —kRIE%L
([UAS]) TH 5.

(2) HERIER (4.19) OHIHMEREOfRIZ—ERTH
5.

(3) B3 6, >0 DMFEL, IRORERAE D L.

/ sup ||A(37x)_B(t)HdS<51
0 llzll<n

(4) B K > 013l 4.2 DEHE TS5, €HC >0
DPFEL, IRDSEM: (4a), (4b) D3K D ZD.
(4a) F(t,0) = 0&) i)
llrrgi_%f A Hil\lllﬁ)r [|F(s,x)||ds < C.
(4b) CKefor < 1.
ZorE, ¥EIER (4.19) OX¥ Oz = 01%, —kk
k22 ([UAS]) TH 5.
BEBAA ST —RRZEME US| IZD2WT fEED e > 0
XU, 6 > 01Fe > 6% t95%. £oT,

J5° sup [|F(s,2)|lds < eC, EE 7 > 0, £HEOD

ll=||<e

|| < 6, LD n € N, J, = [r,7+n] ZEEL,

o) ROBIE k(n) & BBEES S(n) 2ED 5.
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k(n max max ||A(t €+ maX max ||F t €T
(m) = e mas || A(t, )< + max masx |[F(t2)])

S(n)={yeC(Jp): f i%fq:( ) (V) Z2Hi7=9 }.

(7) y(r) =¢.

(1) Nly@®)|| <e (te ).

(V) [ly(tr) —y(t2)l] < k(n)[tr —ta| (t1,t2 € Jp) .
ZDLE, Sn) C C(J,) E—kER, HEATDH
5. EED y € S(n) 1T T 2 IEFIMRIEM D iR
2(t) = Al y(O)alt) + F(t,y(t) O—FE o, ¥ L,
BHY:Sh) = Sh) 2 V() =z, LEDD. Bf

IZXF U, Schauder DAEUEMZH WD &, AEjA
z2€8(n) 2135, 51T, n—oo & LT, —FREEM
[US] #1585, —HRIRIUME [UA] OFERRIZBIL T
2(8) = B)a(t) + (A(t, 2(8)) — B#))a(t) + F(t, (1))
12X U, Gronwall D AREXZ AW

5 BbUIC

ARG TR, FIHEMD ARG ERE
2"(t) = f(t,2(t),2'(t), 2(0) =0=z(1)
(te0,1], z(t) e R) \ZBHL, MAHAEEHZIGHL,
fRDIFAEIZ D W TCiEam L T\ 5.
RIZVERE H 0 JiRE
' (t) = A(t,z(t)z(t) + F(t,z(t))
(te Ry, f181 A:mxm, F(t,z) e R™) (2L, &
B IERT A(t, ) D75 B(t) 7hE<, #ER
2/ (t) = B(t)z(t)
DX ORI =L E T H 556, ANERUERZ 6 H
L. #ERIERDE S —RRINL L E T H 5 AR IZ D0
THRRTWS.

AW E B LT, FHEEGREIIHL, FEOH
BEWIZ KD AIEMRRIZBIES 572 EDHEHIZOW
T, HEHTHIRETY.
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