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1. trntroductiou. We sh:lll cons
1,r,oe svsletns o[ diffelenlial cqrtrrf
iå'thcif rrturc for' ¡1'3 s6lLtli¡ns of
oJ-¡tainecl L;

s'ith ol,her
ctions. We
olìr

(1)

stucly. Consiclel the s¡'.stcrn :

ln l(t, ø, tt)

ì Y 9(t, n, tt)

r.,,hcre ø and. 37 ,are rt'-dinr:nsional vectors, respectively'

rvhile.f ancl g are 9n [Q,9o)x,E"X-l?o'and ensure

the exjstencc ancl ulatòd' C:luch¡' ploblern'

Dcf iniliou. A seftlar, eonl i ous tttnctiolL P^ : [0, oo),x ll -* l,^t:
saitì. of Éi^-. ç it t¡" rnaiitnal *o ion ø(l;l's,'tlol of 1'lte.scalal eqlìatron

it : q(t,ø) crists i" f,ìììiiö ìi;iratevct'bc ¿, ! b artcl uoe R' f)enote rSx:
: ltt .l?'l ll.ry ll < Jí, J( >0)

,I,r.rnonr¡ln J.lt l. Let Ir: [0, oo) X l¿" X n?iÙ ---+ R be loca,lty Lipsch,'i,tzi,an,

søtisfyi,ng
Í\ V(t, n,?.!) -oo r¿s lltl ll -* * umifortttly in n for ettclr' f ined" t'

anltr there ent.sfs g e9 suclt' tlt'ut

(ii) irçt, n,t) ( q(r, lrft,n,u)\
Moreouet', sxtp:{)osa thttt for If >0 uryd'^T >0, there en'ists W tl0' fl] xR" x
X ,S¡¡ ---+ 

'R, 
toiònltry Lipsch'ttzitvtr, sa'lisfying

(iii) -W(1, 
m,U) - æ as llnll --- oo lor each f irced' (t'y\' unil there

ac¡i,sts þ eI stt'clt tltct't

(iv) IYlt, n,Y) < ú(¿, l{(t, n,1¡\)
Ttren'atsery soitition o/ (1) enists in tlt'e ftd'tt're'

'2.I,Îénartl-Ra¡.leig}-typcsyslems"I,ettrsn.orvconsitlerasYsternof
clifferential equations x.hiclL gerìera,trzes the Liénard systems (5'2) from

[].]'ontlrol¡asisofllreoremsS'1arrcl5'1from|1],weslralfconstttlcttrvo
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r-rja_punov functions and establish ncrv conditons en¡uring the continul
ability in the future of every solution of thc consideréd .i'ui"rrr.

Let be the system :
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(2) n:h'(y)-I(a)
,y:-g(*)+e(t)

whsrre the funclions -Fr(#), ¡1('n), tt(1¡); ø(il) are continuous, F(et) -=
'

/(s)ds,

G :t;

0

g(s)ds, II(E) : h(s) t1s; suppose lhat they fuifii atl condi-

úions which ensure the existenct¡ ancl uni queness of ever¡r Cauchy problerri.
ll'¡rnonnrr. Let he th,e sustenx(2). rl lhet'e enist tlte nu,m,tters prq e R*

suel¿ tltut:
' a) G(a) Þ -9, Y ne R;

b) 9(a)å'(a) > -ql?(¿.;) * p * Il;
c) h,(y) < 2ttIl(lÐ, TI.(y) -> æ tuhen lyl -, *;

æ0

,l) [- jl¿- I d'"
"'Jr-¡¡. - 

: Ø: 
)r *,., -. oo2

y!:ïi 7-,tø=,ma,I{O,. --"f r¡lo.(,r) : p¿t10, -Ii(ø)}, ttten eoory sott¿tíoin
of l,h,e srystent, (2) e,t;isi,s in, the ftíiure. 

'

Proot. l4¡e construct tu'o I;iapunov functions:
I,(n,U) : II(y) * G(ø) * tt * 1

a2d-.It(u,!l)- æ 'when lyl--- æ; in aclclition, 1,hc derir.ative by virtuàof the s)'stern (2) is :

171t, a, ù = - g(r) x. (n) -f \ù,e(r) < q t,(n, !J) * ;t- c, 1l¡.

.uIlence thcre exist, l2y. such that,itlt,*,y) ( ,p(¿, V(n,y)).Moreovcr,we havc llr@): lø1, w(a) + oo 
''rhe.n'l'*t' 

---.- à.')irr"'ãti.ív¿¡ti'e or rv
b"v viltrre of the system (2) is rL :hfu) -f"(¿) < r(--l--E_(lF) ror uÞ'Ð¡
Td l'!t ^< i( + ?'*(-l,l/) f'or' ø ( 0. I c,co the.e *xists þeg such t-lrat
W(t,,.n1..11) < V(¿,ll'(1" frrA.Ð. '['hrrs all eondiûions of 'l.heolr,nr 3.1 front Lf ]are fulfillecl, thc'relbre all solutions of the u¡..iu^ (Ð *^i in flre f uture.
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