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¡\bstrrNif. LÌ Lhis pa¡rcÌ tt thcoLctn o1 l,Iislu'¿r arrcl St'iYastava [3] has l;con plovcd utrclcr

1ys¡lcet con<ìitions.

1. Introductioil. Lel E¿,, bc a giYen infinite sel'ies \Yitb partial
slllìrs s,¡, a"nd- Lt)t, -- ttct'ì. Vyl,. an([ ¿/¡,,\Ye d'enobc thc æ-tlr (qt Iì .means
ät l¡" "iuquences (s,,) äncl"(zu,), r'espectivcl¡'. Tì-rc 

'eries f, 4,, is said lo ho

summable; lÛ, 11,,, k >- 11if (see [1])

Ë r*' 
t ln,, - ¿{,, 11" < oo' (1.1)

IJnt sirree t,,: tu(tt,u -,tivt) (see l2]), condition (1.1) ctn also be writfen
¿ls

Ê,]; 
," l* < .o. (7.2)

Mislrra ancl Srivastava [3
lC, 1 l^, .u¡¡6¿þilitY factors o

.t

f
have proved the following theorem tor
infinite series.

ltrnoRnlr A. I'et (X',) be u, ltosit'ire non-d'ecreasüry
Lhøt'e be seçluences ('1,,,\ und, (þ,) such that
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sequence artû'

(1:3)
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(1.5)
n= |

I À,, lX,, : O(i) a,s ?¿, -+ oo (1.6)

U l (1.7)x ls,l" : o(x,,) âs ?l + cor

th,en th,e seri,es Z&n),,, is sum,mu,bl,e l0rll¡, lt' >' 7'
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On thc al¡solL¡te Cesaro sirr.nntabilit y factors llJ

iì. \{re ncecl tIìe follorving lern'ra for 1,he proof of our ilreorem.

2' lrrc airn of bhis -pape. is to p'ovc lrreor,enr A urcrer, weartercotttlitiorrs. N o\r., ï'e shall'pi:we 
-inà"foltoluing 

ilrcorem.
'll¡l I';olil':rt' t,el 

^(J- ,,) hc u, posil,írc ,_ou.-tlcct,casitty¡ seqr¿c)tuc tt.nd lhe
i',,,!,i,lrli,rllll*f.,,lr{P,,t are sttctt' tt,,,t 
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(131. Undcr tl¿e cond,itions on (X,,) ønd, (g,) øs tø\,:cn ùaof 'Iheorent, .A,, the ftllozoi,,g cot't,rtitiotis noiãj"*iir" 
"ii.'¡l 

i,

tt,P,Xn: O(1) a,s n -> @ (8.1)\-
z-) l[ol'" :0(X,,) (rs lt, - @,r1 ,t) (2.1)

(2.2)

æ

then l,lt,e seyies \rt,,,ì,,, is srr,tttnlctltte lC, I!,,, k; Þ I.
lìnu'**rc' rt sho'rcr be notecl trrai,, 

're 
conclition (1.7) implies ilrer:ond jt;ion (2.r), Llnr- corvs¡¡is n eecl no r,"'.¡;-ì; ;;:'î#'iln"rT ri".*

,2,þ"*n < oo' (3'2)

4. Plooil of th.' lhcol.c'r" t,eL _(,1,,) be 1,he ø_th (C,l) mean of thesi(ìqiloncc þta,),n). Tlrat, is to sl-¡.v bliat'

18t,¡ ,I
Ð,utt"" (4.1)n1-7

þt, l_ 1) u, _ ,nrL¡,,1 __ su.

'jjìT-;JìtT#"rhe faor thnr, *,(n, __ xL,_t) .: t,,, ï,e have l, ::: s,¿ __ 2r,," \Ve

É i ,/,r* < ,-{,p,,L ,,.r. _F,É, 1,,*"rl. (?.iì)

On the.t,her hand, using (2,2) ancl applying fIölcler,s inequa,lity, rvc g,*t

É, *' t,,t, -É ; /;r,'*É.,,1'- ,^ 
{"!1 ,r'r l1,r,,rj

* rsor' É ;+"1 * r- É + l1,r,,r,i . {+,^E, 
1 

},-'
l- 2^lso r'F, 

o*,, -- 
o(1),å,,r,, , Ã,:,+ o(r ):o¡t¡y.rl ,r,1,,+ o(t),

so thal,, if (l.Z) Jrolcls, then

Érirrul": o(x,,)as ,¿ -+ oo, by (2.8).

l:r:n:." 
the 

;onverse 
of rhis imptication, it is s'fficienl, to barre f,,,==lsg1¡aru ,r" : 

7; rl'hele r¿ > -l .llhatis, if l.e choose (X,) anct a,, as ¿¿þ61.q1,
t,hen ct¡ntjition (2.1),liolcls J:ut conrlition,(1.2) tloes not hold. So \ye Íìr.eru'eatrening the h¡1;oth"*.. 

"àpru-ãirìä"iì zi ìr¡, (2.1).

1o prove the theorem, \\,e have bo shory that

Ë _1_
A
r -l 'll'

l?"1* { co, b¡' (1.2). (4.2)

ul,pplying Abel,s tr,ansformal,ion to the sum (4.1), we get that

'lt'^complele the proof of ilre l,heorem, by Minkowsrri,s inequality iú issrrl'fjcicnt bo shorv thaf;

,Ë,t*l 
rn''|" { ær for r:7r2, (4.3)

l¡irstlJ'r rising (1.8) ancl applying rrörcler's inequality, 1r¡o have ilrat
",Ë_',; 
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: O(1) 5 lA(ag.) I.X, -l O(r) m,þ,,,,X,, : 0(l ) l) ÂP, J 1)
1

+ O(1) I, I [3.*, I N, -l û(I) n,p,,,X,,, : l)(1) as ?r¿ + oo.

by virl,ne of ,(1.õ), (2.1), (3.1), and (g.Z).
rt _may be re,markerl thai from ìhe.'hJ.potheses of the theor,crn, (À,,)is l¡o'ncletl. 1'his .a' be sho\\'n rike ilris."Si"";. ii"j-is"non-de""náoir.,g_,Nu >-N_0, which is a positive constant. rrence"i.rìq'i"rprio,. that 1i,1 ìíbounded. Thus

APPROXIMATION Otr CONTINUOUS SET-VAI,UED
F'UNCTIONS IN FRÉCHET SPACES. I-

i\IICIII]LIÌ I)\ù{I) i'I'I
(llari )

X
D:1

,il

t'1,

I In,rl" : Iì I À,1 l?,, lt-7t¿-tlt,l,, : O(t)
,Ð' 

1r,,,Itt-1lt,,lr
ï\''e consiclor.scL-r'aluccl lunctions clcfinocl on a cornpacL Ilausdol'{f topological space and wìth
conrpact colìvcti values in ¿r Fréchct spâce; \\¡c civc soltic conclilions rvhich ensttl'c th¿rt a sel
of sct-vaÌucd funcl"ions is a I{olovkil sc[ \'ith rospcc[ [o ccluicontinttous nets of nronotone
Ì,iucar opelalors.: o(1) i-ì' l^r,,,12, + o(t) lÀ,,, lx,,:t,(1) i. þilxn -l o(1)l),,,,1!*:o(l)

Ð,rs rn --+ oo, in vien of (f.B), (1.6), (2.1), ancl (8.2)

'Iherefore, 'rvc get i,hat

Xntrr¡duotion. In some r-ecenti pa,pers [2 ], [3,], 14] ancl [6] ihe interest
of l(orovkin-type approximation theory has been extend.cd to linear
operators on sct-r'alüed. function cones, mol,ivatecl by the variei,y of
circumstances in li'hich set-valuecl functions are involved, such as opti-
rnal contlol theory, mathematical ecoDomics and probability theory.

In a precursory study of Yitale [6], the approximation of Ifaus-
cÌ.orff continuous sel-valued functions rvil,h compact convex values in a
finil,e rlimensional normecl spa,ce has been cliscussecl by means of Bern-

"sl,ein polynomials on 1,he oompact rtal interval l0r1l.
Àfterwarcls, Keimel anil trìoth have establishec-l in [3] a Korovkin-

h.1pe theorom for set-valuecl llausclorff conl,inuous functions by means of
Kotovkin positive systems for single-valuecl leal functions ; the same
theorem ha,s been imprr-rved in [2] ]:¡. using suitable upper a,nc1 lo$'et'
trnvelopos.

Finally, I(eimel and. Iloth in [4] have developecl an al¡st;r'act
formulation of some locally convcx topologies on ordered cones by intro-
ducing a notion of (upper, lorver) continuity which constitutes the sub-
stitute of the trIausclorff continuity in normed spaces ; their results gene-
n-alize approximation processes to 1,he case of infinite-d.imensional locally
convex topological spaces.

In this paper we are interestetl in 'bhe Korovkin-type approximation
of set-valued" funct,ioirs with compact convex values in n'réchei spaces ;
Lhis setting is not tho most general as consid.ered. in lal but provides
u.s some tools of selecbion theory which will play a crucial rôle in achiev-
ing the main result. Moreover, the tr(orovkin-type theorem obtained is
rrob expressecl in terms of l(olovkin systems for single-valued. real funo-
fions as in [a].

,i:',r+l'Jtn.,l":0 
(1) as ??¿ -+ oo, ror t' : L¡2.

This cornplel,os the ploof of the theorem
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