w2
(HFHAFR)
B =

AR —RIE B AU T8, CRRRETDR TR, REE R BERESR
HEE R, FRRAUERE.E § 1 ZRRERE (1.1) : BHHPHEE 2
HPy(t)+Po()RIEERLL; BHH ETFEABA()+B() B8 & B2, #£§ 2
HIEBHETRR(2.1), HIEEWEA((1, ) ERE(V) THEE2.1/2,2 o

BiER (1) €8 V- EEHEPRS —R AR REGEN R HLE ISR AR
ST — B S R RIBIHE R, A RS T ERATHR —~KTLLELER R
B R AR IR (2 BEHLERRCERI R ) » Frist & —2eRe (1 )78
TR R IR B R B TR R B Ry N BRI 3% T IR R 0 if I 1828
#,

81 & M X &

R BN S 5.
defdt = g(D)z + P(t)zy (1.1)

BEFH B A =diag ( pi(t),po(t)y -+, p(t) Y FL(L)= (puONs BEE=0
ERERE,
31 PCOBE B 0 1 R M
P(t) = P(t) + P(t)

FETB(1.1) 4.

19654 3 H 9 Rk El.
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dafdt= 4(t)z+ (Py(8) +Py(1) )z " (1.1
Iri'gl-l {Eé’iﬁﬁﬁ.& Ty a’ﬁvchaR %ﬂ t* =0 ﬁﬁ

(Il) Pi(t) S —rp >0, t>t*, (2=1,2y +vy 'n)

b .
(10 J*IIPn(t)Ildt<Cta +Rs C,R>0, t=>t*,
t

t
(L) [ Il <DF + By Dm0, 1m0
tl'
FL > MR

1De==1, r>n(C + D),
2)a=1, <1,y r>nC,

(V. 3)e<ly, B=1, r>nD,
4) <1, B<1.

W EREREE—RTER Y, AISEEEEEK(K>0)Hfe (0<o<1 ), f#
B C1.17) BYAR R R AEE .
() | z(O)]} < Kl|z(to)]] e "0t t=te=0

AF#E (1.17) RS ERIE.
(BE) @H&EH(] DR HTF—t=> " F

. ¢
]]xgt)HQne-r(t—t 2”&:(t*)”+ Jt* ne_r(t—r) 2O+ P2 Dz )] de

A b7 Bellman R&sX ((5), p.35) R&EE(T ), (ADHE

(]| =nfls(i#)lseapf = rf 1 =01 2D L IBLIE Y () 5

7t

B> GEAER B A(0<0< 1) FRBKIT> EENT (V) FE—,
% 1> T R

11—

-1 AP
nC ta-l_ nf tB 1_ 2)111t+t >0>0
r 5

Ees B (1.5) 4
=D < » [la(e*)le™™, 1> T = 0 (1.6)
S8 X(1) 1 X(0)=E H&A(1.1")uoEfEM, T AH(1.1 BB R,
#(t) = X(HX(te)2(te)y t> 1= 0 1.7
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AK =n|| XX (to) || » B(L.6)ER(1.T)ENE

—rpot

le(Oll < K || s(to)lle™, t=1T .

WARNF to =T BEBBEI, MMHTFT> to=>0, EITLIER K, = const > 0 ff

IXOX(to)]| < Kpe ™y to<t< T,
F R4 K = maz(K,, K, @B

Pt ist.>0.

=D} < Kllz(to)lie
HTRE L P(ON-—FMEBHEEOBBHA

P(t) = A(t) + B(¢) (1.8
H
0 N 0 p“(t) .......................... pln(t)
Py N
Aty = | Bw=
D () 0 S
FRYEQ.1)%
defdt= g()x+(A(t) + B(t))= 1.1
MAE B T HAAH .

EB1.2 BRELEEK o B8, C, D, REIt*> 0 15
(I2) pg(t)g—r, P>0, t=t*(ix 1y 2, ey 1)

I
(I | 4@l <0 + &, ¢, B>0, 1>
) .

t

i .
: (]ﬂz)[ | B(r)| dr < D R, D=0, t>
t*

i +eo _
<1vz>j Ipea(e)|de < +00y (= 1, 2, oy u)
0

b, mE
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1) a=8=1, r>n(C+D)
(V2) 2) a=1, B8<1
=R E—EEESL, RISFEE H KK >0)fe (0<e<1) #4584
(1.17) By R (A
()l < K|zl t= 1020 0
A& C1.1") BRI FFRIE M.

(BE) EHL LM FHENVIDERBRRB. RERMPEEFH B (V220
H SRR RGP E B E(0<TE<LHE

r>gnC (1.9)

S8 (1.1" ) 1R € ZEH.
Yy =0z, @ = diag(€,€%,+-+,€"). (1.10)
FRI(1.1) B
dyldt = A(D)y + P (1) _ (1.11)

P ()=0P)0 = (py () DT , MBRE

Pii(t) = 8"’10;;(0, iyj=1, ey n, (1.12)

e ( 1.8) BORE, 2Bl 3 P(OZA%=, Wier (1.11)#F (1.1") %
LB,
dyldt= 4(t)y + (A()+ B(t))y ‘ (1.11")

HCLI2)REHECT)> (H2)y (V) BER. Ht=>t

t -~ L

J( NHA(z) nde <€Ct® + R,

t*

L , o
[ Il B(T) Ndr << & ND" + R, R = const >> (
t* :

HraEs (1.9), AIBEM L. UEECN,) 2) BT (1.117 ) WAEES
FER(*)y XEUOL, 071 = const > 0 ,¥kA(1.1") BN R MER),
XBETEEEBEEEMESR,

FEF W (0,)3) W IHIELE (B ).

W1 2 pa(h) = p (D + ), GFP) T pG (1) HE = 0 L
(i,j=1,2,n; 75—-17'2 ). IR
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1) p“(t)S—T, T>O, t>T>O

+00 +o0 - . . .
2) J | Pa(e) | dr <+ o0, f | pSV (o) dr< + o0(d,j=1,2, -0, iFRj)
0 0

3) N> 05 Yt —oo, (i>))
L4 pi(HG<HIEL=0 EER
BEFAEE K k(> 0)H 0 (0<<o<{1) HEMBHA(L, 1AM i 1L f54E
Iz <klzColle™ s | t=t>0 | (*)

MR (1. 1) By SR R W BB TE R«

(A=) &
Yy=0"1z,

W2 & pu(t) = pf) (O +pN(OGFED WP (OF ¢ > 0 _Laagi(k=1,
2500, 5=1,2,0m), HISRTTLLRE M8 AT BADSY 0K
U(t)=diag Cu (t),u(t), - yu,(t))

Y t > =0 (¢ MUFEL KN TR RMAERL:
1) | w(t)|> ky=const >0, i

Pt +u! () Ju, (1) —7(r>0), Jfmlp“(r)ldr<+oo. HE—-M
0

Pi(0) +u’ () Ju(8) + p (Y=g, V() +4, 2 (t), T
[ o] N
Nty -1, J ;2 ()] dr < +o0
0
2)  Cult)/y(8) ) pi(t)> 0 (t>oo 1) (£ >5)
Cug() [uy() ) py(t) FHRE < 5)
=]
3) [O L () us(e) ) ()| de < +oo  (iF=5)

AIFESHEK(K>0) Mo (0 <<o< 1 )41, 1 RRRH R I51E

”“’(t)”<kﬁx(to)le""0t "

ML, )RR M E R 2R o
(fE#ER ) fE
y=U(t)z,
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HIB3 B pu(D) = py (D +p (D GFR), TPy (D 6> 0 ks &
(5%j=12, n;k=1,2), R

1) j‘i(t)<'r) >0,t=>t*=0

jmlpas(7)|d7<+oo (i=1,2, -+4n) -
0

2) MHTFIi<j (=1,20yn=1y j=23,n) p{P ()t By BER L EM
BRI by K, T

0 -
'[O t "i|p§i2> (Hldt < +o0

3) M}F i>j3(:i=2,3,-n j=1-m=-1)

e Pk ]
= Pt Bhad I ¢
pi(i”(t) 0 ( )

=<}
JO 5% |l ()] dt< + o0

HA
1 mcoust>0, &=0 o= sézk’
RIAEEE R B CE > 0)F] 0 (0 < o < 1EERC1, 1) M RA5 18
lo(ll < kllaCdlle ™, t=to>0

IATIRE (1. 1) BRI I8ER).

1 EREE
dz,|dt= (aCost—b)z; + (t+g/ t/1 )z, . (1.21)
dzy|dt = Z—t+—11)—‘+—5_ z, + (cSint—d)=,

HA B >0, 120, |o<b, jd|<d, gEH
BE, #(1.21)%RER 3 M—GI&M, EibenMLuiEaE,
 e%C 1 VEERIE Y a=o=g=0, b=d= 1 RHE(1.21)RH i 33 . KT
a2 o2 0 B, %C 1 IOFEHER, XHFa=c=g=0, b=d=1, 6=2
BT a2 VBB, (H3( 2 XN — R R RE K.
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§2 Ik i M R R

FAERMHE § 1 FIRBRESRNE 2L B IS H R
dz]dt= A(Dz+ p(Dz+ f(L,2) 2.1

b n BHMEA(D, p(D)5 §1ER. Tf(h2)RERL: =0, bI<SHE>0)L
o n MR R BT 2 R Lipschitz S ff ’
B p(OKEH(1.40)TE

defdi=A(D)z+ [ Py(t) +Po(t) Jz+f(t.2) (2.1

EE2.1 BEREHLIPSEMA(T D, (TR, R&
IF .2 < g(Dlall, (2,2)e@ (V1)

o
: J g(t)dt < Gt6+R, G =const > 0
0

L > R THER L FAREREE—HIERL, AR 18R =0k
Fa0E

£ 1
a=| a<|
s=] | v>n(C+D+G) y>n(C+D) y>n(D+G) Ey>nD
g<l Y>n(C+G) y>nC Y>nG | |
o=| o< =l | o=l

(FE)  zEHE: [SI<<H, 8 o(t) . o(t*)=¢ H&E(2.1" )M, S t>1" i
%< v <tBe(e)l<H, FRAZXSEETH

A=Y ()Y () + [ F 0T PieyrPo(e) Jo(e) +(rya() ) Jas

B REHECT O (LD (WD (VOB Bellmen RE&ERGHESE

. _ ~
nC P nD tﬁl

It <al|=(*) |lexp {-m (-2 : (2.2)
an@ | 8- 3nR+rt*
r ¢ - rt ) }

55, BIEEEH 00<0<]) REUEKE T>t* (F BT 1 b E— s
%t >T RHEEA



x4

%2 AR ERERNEME 177

a g1 _ D B nG 61 _ 3nR +rt*

=0 (2.3)
r r r r

1_

R ((4], pp. 8, 13— 15)T4n, TEMEEE 0<E<HM 7 : 0< 7 <min
(E/n, &) B Y |l=t*)|| < 7 B

=]z ()] * ) ce<n, gt <T (2.4)
F2,61(2.2)5(2.3) K% (2.4)WRER : 4[| = ()| <7 i, HF—G1 ¢ >¢* HA:

() | <nlla(e* )"

SR ki (2. 1) ME M = 0 R BHETRE M.
30, XTFP(OMNFS(1.8), JiY

dejdt = g(t)z+ P(t)z+ f(t,z) 2.1"
= A(O)z+ (ALY +B(t))z+ f(t,z)

RFBSECITEL . 2BREHL 3, RO hER2. 1555
2.2 BEEEL.2&MH(L), (I)(I)R(VIFERE2. 1PEHE(VIR
3Ly AIR-TFRI A AREERE—EE, $H(2.1")80FM =0 FHE B B X8
prsa 1 e T AR RS r > nC, » > DK,
2 ERIEEHEK1)
dz,[dt =(—3/2+aSint)z + iz, +etx? + 223

(2.5)

dz,[/dt = 2+ (—2+5bCost)z, + (t+1)at + (logt) z 2

_1
(t+1)?
Heg#lol<i,bl<%
5l MT o2 +02=0 WHIERX(1IERKN, & B BE B T 5 % BESK
2y =7, =0 R EFRE > BIAESR M F H B & 5r 80 BB (2.5) (F—E2E
a® + b = 0) B3 M th T AR IE
ety 5

Y, =u,(t)z, =tetx

L]

Yy ==y (£ )q = t2et,

FR#(2.5) >
1

dy[dt=(—1/2+1/t +aSint)y, +y2+—1' yi + 7 y3

t+1 ' logt

+(=1+2/t+bCost)y, + e—,?/% + 126t v}

¢
dyz/dt = W Yy

ISR TR IERA (2. 6) 76 A2 2t i 0= 0= & <1, B=1 By~ GI4etE,
F(2.60) TR v, =1, =0 WOETRSE, ATHH(2.5)MEM o=2=0 BERE.
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Appraisal of Nonautonomous Systems for
Their Asymptotic Stability

Ean Dak
Abstract

In this puper we discuss the linear system

dzfdt= A (t)z+ P(t)=z (1.1)
Where 4(t) is a diagonal matrix and p(t) may be separated into arbit-
rary matrices P (t) and P,(t) or into upper and lower triangular matrices
A(t) and B(t). With the suitable bounds for the relations in their coeffi-
cients, we have asymptotic stability as listed in tne theorems 1.1 and 1.2
respectively.
By the way,we also consider the nonlinear system

dz[dt= ()2 + D)z + f(t,3). (2.1

With the alike relations imposed on the linear part and a simple relation
on the nonlinear part f(t.x)we have the asymptotic stability of the trivial
solution as stated in the theorems 2.1 and 2.2.



