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rnL ø : (et¡ . . ., ((r,) b. a lo¿'r,r so(r'errce. irìre operat ot Lpa, \\¡}ìere.p, q 
^r'c 

reâl positivcnumbers, u'ir bc ¿.,tineciìn th;;"irã;i"gway (see 11l)
L"o@o) : Lo(Lr(a¡)) : f'o(t,¡*t - ?rtr) : (rtr+z - @ + e)'*+t I pqat

rf rçe have p: g:_r, then the opelator'.Jr,4 redtceß on,re oper.ator 
^2.

We shall sav thal, a seqltcnce a-: (o,¡ ir"(p, ti :;"";;x if i¡et1¿ality
Lroktr_r) 2 o

is valirl, for . ) n,Let u,

gpnrr.,s tiì i¡ ,=,!il+,;;fí¿l rîä:,91ç""1;ìÌ",ì J;ï:iîî;follou'ing tv' fs"é iãli
',,(1) 

Fu*'n' - Qr'ÍY'1+ p--vrr''(no-r) (n'* - Ëort-''*,)
il|il(2) I I u,¡a¡b, : Arrørb, + b, i^A,rLr(a,_r) + ar iLþLoþ,_r)#i=1 j=t

,, 1n

+ I I A,,I'nQt,,-t)Lo(b,-r)
, =2 s=2

where

(3) Á,,: É É p'-,qr-,nnr (1 ( r.( n; 1( s ( rz)i=z j=g

l{orv we 'r¡'iil introcluce the follon,ing notation

î ot-t 
pt-''n-t, - tl.'-'*t 

,r,,,
.i=1 p -I

p +t
Bl'

?, 2, ..., tttr,

l

I (i-rlL)pt-r¡ti-7ßu,
j=1 F:t
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x I (i - r l- l) (l - s * I) pt-,q|-'n,t,

tt ,lt

n ,t¿
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Theoretnl. Let, ra(l ( i ( ra; 1< j {na) be rerú ntunl¡ers.Inequu,lity :

(e) É fin,¡a,b¡)oi=1 j=t
is t;alitl .fnr (p, l) -rott ue,u scqrtel¿c(, tt, = (o ¡, . . . ¡ u o) uzll (q, r)-conaenseque,txce 6 : (br ...r 1,,) i1' antl'ortt,,.i¡ i¡,:

Atr:0, IJr:0 (i' : 2, ..., rt), Bl, - g (s :2, ..., nt)
Br" : 0(r :2r ..., ;t), I)r, : 0 (s __ 3, ..,, rtt)

R,,à 0 (r":3, ..., lL; , - 3z ...,,1t)
Wltere Ar' Blr, I)1, cttt,tl R,., {tl.e clefinetll.vittù (:)) uttct (4).

Proo.f. Thc sutfir,ierrl: r,olrtliljons lollr,u. tlirccLly fr,onl jtJcntjt¡. (S).\Mc can ehcck the n.r,cessir' of rr,., 
"ä,,,iir'i,;,"- ;r;;ù'ït"n'riån"". eorrrr*cl,ed-in theorern 1 of f5,j.

Il,em,aïlt 1. In spe p : Q ancl r : ú, lyc obtain fronl
lTäìf¿ i,,X1i;;::il r,'.n,,.ritìäî io,. il,,u¿1,r. nt (e) ii:

t4l. 
Rentttlt 2' 'rlte ûàses ?, - q ->l. ancr 1': t --+1 ar,c corsiclerecr in

,. r,,lli#!i!i,'¿1,î,$ ïf:l;7å1Ë.,!?j"ii"iåîïì":i,sirrered a1; rirstti,'c by

Jlemarlr, 4. lt'ot' Q : ?¡,t. : t¡ h: pt-r¡¡:1.. .,,t,) and E
i=1

ch1,

lcol{ Z. MILOV/1.NOVIó er at. ñ

(4) B?,:

lt ,n

X5
r:=1 j=s

l, tn

EE
i=1 j=s

^i_j 
q'i-8+r 

- ?.i-r+l

lI_1.

(j -s l.J_)r7t-'1ti-rau,

+ I \ B,.,Lr,(u,.-)Lq,(b^-),

¡th

1r+t
q+?'2(r(ø
p:t2(s(az
4:t'

8*t'
o-Où _ 4t

Q:r

'L

T
Br" :

tt

using iclc'tities (1) and (2), we can gct the folowi'g ide^tities :

"tL'(u) 
E-A,.rLo@"_r) =: ßlrL,,(ur)+ f n¡rnn,(a,_r)

,:3

.(6) i,^A'Loç,"-ì: B?rr,o(Dr) * in1,no,g.,,-r¡
s=3

(7)
,I- å 

A"LoQr'-r)Lo(t"-r) : Bz¿Lr,(ar)Loþr) l-

1- Loþr)i,^ B,rl'o,k"-r) f Ln@) f, n*t r,.1t"-r) *
r =3 s:S htCl. t

ßy suìtsLitul,ion of (5), (6) ancl (?) in (2) .vc obl,a,in :

,(8)
,t ltt

I \, a¿lt¡øu : AttØrbt I brLr(ør)B\ { arL,,(br)B!r¡
d-1 j=r

¡ BrrL,(ar)Loþr) + ¿,, Ë R!rl,n¿@,-r) -F o, Ë B?,Lq,(l),_zl+
r:3 s=l]

t'"
1- Lo(b) \^B,rL,¡(ø,_r)-l- L,(ar)E I)z,La,U),_r) *

r =3 s-S

,, tt

+ E \ I3,,Lr¡(a,-r)Lo,(b,-r¡
r=B s=3

dlfrorn itlonl,il,y (8) tho follorving res'lt follows clirocúly :

0 : 1 , . ., !n, frorn ilrcor,ern 1 rve obtailt ilrr¡ rcsult
,{nalogously , \vc cân Ìlrol¡c the follorving lesult

, Z. ,!,rr:, rì71.¡(1 .¡< i ( z; 1 S j S l¿) be l.eultrne ) h,olrts J,g,. 
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p -t

p+t,
2 ( r'( rr,

.1 (s(ar_
?:t

f ij,
R,,

1'

å ,å 
(i - r 1- rlpo-,qi-'u,t,



û56 IGOIì Z, MILOV,{LIOVIÕ Et AI. 4

I

i

I

;

'

REFIIRIiNCES ùIATI{EÀ{^'I.IC,{ 
- REV UrÌ D,.¿\ N¿\ L ysr,t N Ur\ILt R I e UItllr DE .r.rrÉonrE l)E L,ArJt)p\o."rnìoi:ro"

X. Laclcovió I. 8., I(oció L j. À[., Oru some linear transfornuliotts of r1uasi-ntonolone
t^r!!n"!9t^. UnÌv. l3eog-rad. Pul¡Ì. lllehttoteìrn, Fal<. Scr,. Mat. Fiz,, N" Oda _OZZI1OZO¡,
208-213.

?. !"paç ^., 
Att integral inequalil¡¡ lor conuct fttttcliotts, Ibid. N" SBI-4IS(L572), 17-lg.3' l^g-"-l-l t ó. J. E,, ott some incclualilies lor rluasi-tnonototte scrlu"ncü, pubt. I¡st, lVlat,

30(/r2r)(196 t), 153 - 156.

f. l'-qiarió J. E', ott-sonte ìncrlualities lor conuer sequences. Ibid. Jr(47)(19s3), 178-17s,5' ¡{ilovarlovié I, 4:: Il.ocl¿ I'i. \[,, InuaLia)útrnnslorntatiotìofgeneraiizeclco¡u¡cn
sequerTces, Anal, Num. l.heor.. Applox. (fo appcr).

'6. Popoviciu 'I'., on an ineqiãriry (Èornania'). Gaz. Mat. Fiz..{s(c4)(195g),46r-46L,

Receivccl 15,I.1985
Facultlt of Dlectronic Dngineuing

Departntent ol Mallrcmalícs
P.O. Box ,lJ

18000 Ni{, Yugoslauía

IL'ANITI,YSÐ NUMÉNIQUN Ei[, I,i\ TI{EO}ÌIIì T}E LO;ïI'PIIO XTIilI¡Tî{ON'lbmc lZ, rN" Z, 1,g${1, pp. 157- 1Gg 
--

'ON OSCILITATION OO\TDITIONS FOR
NQUATION

LI}TNÄRD.TYPE

M¡\RIÂN 
^,IURESAN 

and NECULAE VORNICESCU
(Clu,i-Napoca)

l. lrrfr.oduer¡,Ì:r;^l,l,llr" 
,,rcscnb p?qcï wc dcat with sornc osciUation

;iT$tHiåo9i'n, 
ottt""cnt'iai ctiuaüion îvhich is morc genc.ar l,rran rbe r-¡ié-

(1.1) ø,, _l J@)n, * g(r) : o

"uoti#Ilq;iä*üÏ 
(1'1) mav be uT itten as ¿ù firsr order sysr,enr or rtirr,e-

'(7.2) ç':y -X(n)
u' : -g(n)

,rrrrruff,"tis 
paper, insteacl of (1.2) \ye corìside'trre mor,o ¡¡ene'ar systenr?

(1.3) [n' e@, t/)
Iy' -g(r),

cüions L, g : [R _, fl?,*üT*3i:i"iï;;'ìi; "

tha1, ttie folloiving.
(7.4) I c or([R2), p(0,0) .: 0, a¡¡(n) >0, a; * t)¡

;Tä"Tff"#tf i,#;1rt* 
co^si;anr zr as *ctI as a corrir]rro*. rurcLi'rr

(1'5) K{çL@,ù{h(y), (n,y)efft,.
_ ft js obvjous 1,h¿r,t untlel eondjl,jolrs (1.a) arrcl (.,.ñ) Ljrs or.igin oiì

:l'hc rluctidearr planc;r tr,"-u"ìioà]å.iii."r pòirrt'rr ryÀic,,, (r.i3). r,ct Lrs
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