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1. P'.tlilnilal'ies" rn u'hat follow,s \\,e considcL, M,, Ð" compa,cl, ?n_di_mensiona,l smooth tnâ,nifolcl \yithou

the real algebra of all smooth lealtÌe sel Clll : lp. M : (tJ.f), -: 0l
denote l¡J, Ø*(,1[) <_ 9=(rll) the sé1
more cletails see the pal ers l2l, t3l). It is rr,ell
that Ø n ( M) 7Ø, i.e.1h'ele eiisis ï ífor*" functi
J ç .!*Q[) the critical 1e! cll] is finitc and lct us consider, ¡,.¡(./) the numberof the critical points of / rviili the Morse i'cìex rr, o i ir'< ,r, and ri(/):: X p/,(/). rt is clear that g.(/) r'epr.esents tì-ro carcli¡al lumber, of çreÀ:0
c(fl.

Define t'7te lforse-Bm,q,re clrut"øctet"istic oT tl-re rnar-Lifold -&1 by
rQW): nriir {¡r(/) : f eØ.,(M)} (1)

JMe also consicler the numbers

yr(l][) : rnin {rrr(/) , f e ø^(M)}, tt; :0, ,m (Z)

In th,9^panep i2.1, fBl it is ¡rrovert that the number,s y(M), y¡(JtI), h:0trn,are differential i.variants of M, i.e. if r,he .o-1r""ì---riîi;iáb ùr' ñ
are diffeomorphic then v(Lr[) : y(lr) anù ^¡¡,(M) : yr(ì/). other propertics
of these 

'umbers 
are preserrted in the aul,hor's pape.s [2 ], [B] and in

Rassias, G.i\{. [11], lI2).

2. Thc rnain resull,. Recause rf'o is a compact manifold it results
lhaL M has the homotopy type of a finite clIl-complex (see 15, corollary
5.31), l,herefore the singular hornology gronps Hr(M ; Zj, n : O, ,n ,are finitely generatecì (see [6, p. 9a]). One obtains, for k e Z

Hr(M ; Z) = (Z a . a z)@(z.,ht@. .o Z,,ou,o,) (B)

pr times.
where þ*: þr(M; fi) represent the Betti numbers of lW relaï,ed to ilre
group (2, *), i.e. þr(M ; Z-) : ranl< E¡(M ; fl).
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t tt;::';elinititr'' 
The *forse f*nction f e F "(]I) 

is called r-perJec. i*

pi(.f) : 9,,(l[; ]t')' lt :o' 'n (1)

2.2. Ilefinition' The ]forse func"ion f e Ø 
"'(M) 

is et:uct' (ot minint'al),iÎ

prU) : Tr(ll{), l¡:Í-¡n' (uJ

orse ineqrLalities ancl the definition

olse function / on ll{ and for- an'l'

2lt,Q'I)2 þ"(il; 'lr')' /i; -,:o' nt'

f"-på.f""t l\{olse funct'ioll on -llf

is exact.

2.3.-[lreaterrr.ff]f,,,isa.siry,pl,y-cotuaeclcdcont,lltttt,maniJtlld'wítlt'oirt
uounír,'íy' (à'it -Ð\"ctnd' trt'>' 6' thett:

(i) i'r(iia) = þ¡Q[ ; Z) + Ö(k) + &(/e -- 1)' lt eft
n-1

(T'i) '¡(na) : þ(lV iV)'l2 [ Ù(7c) * b(rn)

t t'"li'rt 
" otlr"', rra'd 1is eas¡, to see that 1(Jt4) , i^r,,luu¡'Accord-

./¡:0

ingtotheabove-rnentione'dresultofofËmale'rS'fort'heoxact'
l\forse funct'ion /, it' follou's 1(ff) > å r'-ff) : P(J)' that is 1(ìl{):',ff)'

Ä:0

I-rorn tJre relations of (i) the cqualit'y

2.4' Corollal'y' Let' M-'' b-e tt sít ¿¡l rtrtùt't)tt<'t' n'u'ni'[ol'il

withot,t boundary'*itl' ""' 6' Th'u' ìii' .i' rI"Ú' ftttt't'tio,s iJ

anil orlly if llte'u''l';n Hr(M ; Z)tt'øs tt :0¡ nt"

. Prou.[. Using t]rc resulL o1' 12, l.heolelrr B.J I one oblaihere exists a qe_þcr.fecb l\{o'se t.uiclionli ä'"ã'äi,l¡irit,
'}'orl [2, Lemma, 3.2 ] jb foilov,s p,.UI .; Z) : p^(;/ ; ó),king in[o account rheo'em 2.8 (ii) oiià oúraiú* ttia"È u i,":* o
ftrnctions if ancl only if Z "'l:^bØ) + b(m.) :0, ì.e. if ancl only if b(t;,) :

À:0: 0r Àr :0, m.

3' All it¡tplit'itl'icn to the Lusterlril<-schnirehn¡rrrrr c¿rtcclor,v. trirst*e notice that .u'e ca,' obtain an extensio" ,rr irrôãìå* z.s to compactnranifold, not necessary simply-co'nectecl . r,eL lw,,-ià-ã 
"o-1r""t ma'i_

n-rlary, n¿ Þ 6 ancl let 7, , Ít - II be n
Sharko, V.V. il3l (seb also lZ. n. ¿A
@ Z (s l,inres), s ) 0 t,hcn on- jí,/'ther

/ r.vith

p^("r) :,å 
0) þ^*t-,(Ír i z) +Þ. ('it) tft + i _ s _ 1) (6)

for hefl.
. using this resurl, and an anaìogous proof as ín T,reorem 2.8 oneobtains :

3.1. 'f,lrcorem. If M^ is ø gomltact.nr,anifotd, wil,ho,, botmd,ary wi,lt,rn>G anit, nr(M)=Z@...@Z.G ümes),"r)ol hi,r"

(i) tÁxl):,Þìf 
;)p^,¡-,(M ; z). 

,Ð- 
('I')u,o* - s - t), tt : s, n¡

(¡i) ^^xt) : å(,Ð,(j) 0,.,-,tø' ; n)_' 
"8" 

(,e. ('Tt)r,o*r- s - r ))
uhere yt_ , 4_ : Ìf is an¡r universa,l covering manifold of M.}ìecall that the Lusternik-Bchni,retmaìt;;;¡rg;ru át ¿¿ i. the smalest
number n 'with the property that r'r : Ü.4,, .lvhe'e A, areclosed con-

3.2. corctary, Let^M'n be a.corngtact maniforcr, witrtout bou+r,d,arE uti'rt,rn > 6 and" nr(M) ], Z ø .. @ T¿ (s üntes¡,s ) 0. Then

cat(M) -,,4 (,å(;)Pr.'-'trt ; zt) +-e (:Ë, ('Ï') t,@ + i - s - '))
where p:fu - llI ,is any uniaersal concring nranifold, ol Jl[.
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Proof . For a Morse funct'ion J e Ø^(M), F(fl : I pu(fl represents

the card.inal number of the critical se

Schnirelmann multiplicity theorem
lheorem 9.2.9.1) it follows that

f eø*Q[\l > cat' (M)' Using The
obtained.
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IOANNIS li. ;\tìGytìOS
(Larv ton)

l. Intro¡luetion

We consi.et, the genera,Iized Nervton_like metlìocl
ã,t+r: z" - A(¡n)-t (1,(2,) I G(2,)), n, :0, I, 2,. . . (1)

fol some øoe {J(pot R), Lo apploxilll¿te a solltion ,r* of the equation
tl(n) | G(r) - (), in tko j R). e)

llA(po¡-r (A(r) - _4(¿o))lj < rJ,( lln _ e,oli), (B)

llA12o¡-r et'(n I t(y _ r,)) _ _4(,r))ll <
Br(r,, llr - z0 ij _l- ¿ll lt _ t,/l) _ A.1 llu _ Bolj), ¿e I0, 1l (4)and

ll-,I1¿o¡-t (G@) _ G(a}lt { B,(r, |ø _ yll). (5)
Ilere,

e and cliffer,entjable s,jth IJi|) > 0

],,j 10, 4l x Lo, j?l arrrl 10, Æl xlrvc, eorrlinuor¡¡ alrrl ltorr_deci,casing
linear in the second .,a"ia¡ie-iu-itfi

[?r$; 
t*'"Lion Br(r I r", 1') - B,(r), t" > c is Iron-ctec'easing anrr norìne-

ff rve take
too(r) | b,

to(r') | c
and

e(r')

ON THE SOLUTION OF NONLINEAR
A NONDIFFERENTIABLE

EguATroNs wrTH
TERM

(6)

(7)

(8)


