Buletinul Stiingific al Universitatii dAin Bain Mare
spria B, Hatematiu§=3nfnrmatica.vu1.x:ilnﬁﬁ], 2338

pedicated to the Centenary of " Gagseta Mafcnaticd™

ON “'HE APPROXIMATION OF THEERVARIATE B-CONTTHOOUS FUNCTTONS

Dan BRRBOSYT

Abstract: The goal of the paper is to extend the results ol & paper
by C.Badea,l.Badea and H.H.Gomska [1] to the approximation of the
thresvariate B-contlnuous functions In the sense of E.B3gel [S51.In
section 1, the notions of B-contlnuous and unifocnly B-continuoue
function from [5] are extend to the case of <he thresvarlate
B-continueus funetions. Some relaticnship amondg these notlons are
aitableshed.

rn =ection 2 we discuss a Horovkin Lype ariterion fLor the
approximation by means of 1inear positive operators of the
B-continuaug functions of threa variables.

In secticn 3 we present some applications lllustrated by the
approxination af thresvariate functiong using the operators ot

pearnetein -Stancy, and Aleiman-Putzer-Hahmn.
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1. THREEVARIATE B-CONTINOOGUS PIMOT IONS

Let us denote by R the set of functionz F:7*R uhars I=fD,1]
and k iz & positive integer.
The notlon of B-continucus function was defined by K.Bégel|5],u=ing

the operatar A,:R™-B" given hy:
(1.1) A, [f:M 07 = A, [Fix, vl =f{s, ) -Flx. £) -£la, v} +£ix, o)

r
DT LA

for any function feRT and any pointe M{x,y),M (s, L) el™.
[mt us to denocte by A:R*-=RT the operator definad by:

(1.2} & [£4,0°] = A [f:x] =£{5) -Fix}
L

for any functionz FfeRY and any pointz Mixt, Mg eT,

1f FfeRT, we derete by ml'll_,I the paranctrical execu=ians of
cperator A defined at (1.2)and we obeerve that the sguality:
(L.3) &, [F:x 7] = (A B [Fix. y]

1o Erue.,

The above remark permits us to define the aporator of threevariate
i fferanog by:

pefinition 1.1.:let ba - .4, X, X

the parametrical extenzicns of thae operator (1.2).The operator
aa:l'“"-lﬂ given bnr:
(1.4} &, [F1M. 4'] " By culfex. y 2l=( AsF=8) [£rx, v, 2]

s sl

iz called operator of thregvariate diflerence.

Remark 1.1:It ie wasy to see that the representation:
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(L.8) Ay [PrM "] -4, . 4 [fix,v.2]=
=fig, t,u) ~Flg. ¥, 5) -Llx b5 ~Flx Foul +
sz, b, o =gy ul +flx L gl =My, )
iz walid.

perinition 1.2:iLet be Mix,v,x) a fixed paint. . A function
fFeR® iz called B= cont lruous on  Mix,y,® 1f the eguality:

(1.8} 1im A [ Fix:¥e 2]l =0

Lt ) T E e ] Lk S
holde.If RS iz s—sontinucue on every point aof I* we say that

£ ig B - copbinuous on ', We denocte be C(I*) the seat. of

a-continuous functions on T2
The welationship LeTwRER g—cont inuows functions and ugual
continuous funchions is contalined int

penma 1.1:IF feC,{r®, the function geR™, derined by:

f1.7) gle, t,u) =Flg, L, u —F{8, ¥ 2} - Fix, b m) ~Flxpoud +
+Flg, t,8) »F{a, p,ul + F{x, Loud,

ig econtinuous in T3

proof:let be (x, ¥, 2 €7 4 Fimud point and (&, £,u) €T 8 variable
point.Prem (1.7} it Follows the aquality:

(LB glx, vz =X, ¥, 5

on the other hand,using the pperator (1.5)we gbtain that - the
function given at (1.7) oan De reprasanted under the form:

(1.9 gl t,u) =8, . . [fix.5. 3] +F(X, ¥, 2}

Taking inte account thal fec, (1%, trom (1.9 )we deduce:
(i.30]

1im gis, t,u}= lim (A,  Jfix. 3 2] #00x, 2] =g (&, ¥ =)
Lo & = L £l [ A S ;
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wich showe that g is B-continuous on {x,¥; 2. Because (X,¥,3)
was arbitrary chosen in T, it results that g iz continuows in

Derinition 1.2:The function FER™ iz namely uniforn B-continuous
in 1% if for iWierd there exists &=6{e) >0 auch that for
evary polntse (g, ¢, u), {x, ¥, 2} €T - far wich we hawe:

(1-11) |g—x|<&, |p-£]<8, |z-u|ch

the inegquality:

(1.12) |A, ., f:x 7 2] |<e

hold=s.
Tha relationzhip betwesn B - cotipuows fanctione and uniforn

R

Brocontinuous functions 1= gliven in:

Leamma i.z:rf fEC,(F'), then r is unifors B-continuous on J?
Proagf:Ir g 1= the function given at (1.7), by (l1.8)lami[1.9/we
ablain:

(1.13) A, (Ffx 7. 2] =g(8, &, 0) -g(x, ¥ 2

Fron the lemma 1.1, thera follows that g [s continaous th I,
Because 717 is a compact subhscek of BY, it reswelts that g ie
uniform coptinuous on 7Y, 1 follows Fhat (P> there pexists

S=8{e) >0 auch that tor every {x,¥,# .15 L,uleT7?, satisfaying
{L.1L), we have:

(L.14) |gie, t.u) -gix,v. 2) | <« .

Fron [1.13} and (1.14%1t resulte that [ aatiefies (l.121,i.e.f iB
unifoarm B- continoeus on T7.

pefinition 1.3:The function feR™ is caled B-bounded on I* if
there exiets o positive number K such that:
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(1.5) |A, .. [fix.¥v. 2] s K

for every twn points (g t,ub, {2l of I

Lemma 1.3:T# FECMI®, then [ iz B-bounded on I
Proof :The function g glwer at (1.77 le continuous on 7. Bacause L
is a compact sub=et of B', It results that I ia bounded in the

usual sanoe o £ Lat s intraduce tha naolbation
M= max gig t,u}; from (l.8)and ({1.3]it regult +that the
(@, C, & cl?
Sremality;

(1.16) A, I fix vzl |=|gle. E.w) -gi{x, v. 20 | s2|M|

is true for every poimte (g t,u), {x,y,2) €7*. The ineguality
(1.15) iz aleo walid with E=2|M].

2.3 KOROVETH TYPE THEORFM FOR APPRONTMATION 1IN B{I").

In this section we shall prove an analogue of the Korovkin
type theorem given in [1] for the approximation in B(1%).
Firat, we establiah an auxill iary result, corregponding to a result

from [1], given by:

Lemma 2.1t Let bae FfecC, (i) arhitrariy chosen. For every positive
numher ¢ thers are threse positive npumbers Ale) =a{e, 1},

Ble) =Eilg, N, Cle)=cle, ) such that for every (x,¥.2), (8, L) er®
W fAarar

(2.1} |& [Frx, ¥, 2] |sf +Ale) (x-2)% «+ Ble) (y-t) I+ Cle) (-7

Ak, u

Proof:RBecause £ is from (7%}, the lemma 1.2 permets to deduce

that f is also uniform B-continous on I?, that is for each
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(x, v, 8y, l8, t,u ET* with |.'!{'-E'| <8 {g), | [w-Lh | <hiel . |-3"1-|| ob{e) wWe
Rawve:

{2.2) |A, alfrny.5] ¢ f

et be € a given positive number and {x,y,#h. (5 L, u) €7, We shall
investigate the [ollowing eight situatlons:

(1] |x-el<bie), [y-t|<Ble), |=z-u]<Htel
{113 |x-glcbie), |y-t| <&}, |a-u]abic)

SRR |.-:—E.'!|{-l!-{E],|J-—L_I}-l|:£},§z-u|fﬁl:£}

[iw) | x-5]28(e)}, |p-L]<& e}, |a-u|<blel
{v) lxx-g|ebiad, ly-t|28(e) . |z-ul|=d(e)
(wi) la-g|=bled, |y-t|<bie), |z-u|=ble)

{wiiy |z-g|zB(e), |F-t]=8ie), |z-u|<die)
(wiiiy |=x-z|z8ie), [y—t|=8{e), |z-u|=8 (e}
Ts the case (17, by [(2.2] we can conclude that we have:
(2.3} |4, .o Fix ¥, 2] |;§
Mow let ue consider the case (iil.Bocause £ is 8 - conkinous on -
there i5 (ses the lemma 1.3) a positive number M such Lhat we Dave:
(2.47 |A, . (1. 7. 5] | sl
Erom [2.4)]and the third inequality of (ii{) we obtain that:
[2.5]) lh,‘hﬂ[f:x,v,z]|5H'-:M¢H'“H—H:-“
In case (iiijand In case (iv] we abtain lp similar manner:

(2.6} |8, ol Fix. v, 2] |sM(B ()] 2 (y-1)?

{2.7% |A [Fix, 5. 2] |sM(B(a))™? (x-5)7

Using (2.4),the gecond and Lhe third ineguality af(v),we rind that:
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(2.8) |A, . [fix, v, 2] |sHB{e) )~ (y-2)* {z-u)?
aimiiary, in the situations (vi} and (viijwe abtain:

(2.9) &, ol fix 21 sM(80e))™ (x-8)? (2-u)®

(2,100 |8, ol £fix, v, 2] |sM(81e) )~ {x-8)2(y-2)7

Fron the three inmquallties of (vwiii)we Iind:

#H B

(2.11) |A, . [fix 9 ul |spid{e)) ™ (x-51" {y-c)* (z3-w)®

Employing (2.3),(2.51-(2.11)we dadune the following inoguallty:
(2.1%]

14,0, ulfizy, 2] {55 +MIB1E)) 2 (x-3) 7+ M18 (€) )3y £) * +MLB L)) * {=mu) ™4
fMIB e A -5 =t F e Mlb {e) ) M x-g) A M A fe) ) (-t} (z-n 4
aM{B{e) )M {w-g) 2 (p-tdF (m-u)?

Becauee y, LE[D,2], it follows =hat (y-£)?<1. Similary we can

write (x-g)%<1, {#-wi®*s1., From (2.12)we conclude EhAt the following
inegquality:

(2.13) |4, . [frx . 2] isi +

sMble 1= (8 {e) )3+ (Ble)) *Hx-21"+
vif (Bie) )= {1 (Be) ) THy-21
+M{B(e) ) Elz-u}®

holde and the lemns is proved with:
Afe) =B ler ) {142 (B (e}) 7+ (B} )
Bie) =Mibe) )2 {1 (Sie)}
Cle) =M{& (eh ™=
Now wWe shall prove the main result of this paper.Let us conslider
the following real - wvalued functions an I
e {s, t,ul =1, g (g, ) =5, ala 0 =t, elstu)=u
Theorem 2.1:0et (Dpo o) i;oes (D8 8 Sequonce of positive linear

. : a - I
operators mapping the functions of R* intoc the functions of RT
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such that all (x,y,=2)eI? wa have:

{1} Lgppleprx. vy, 2l =1

(41} Ly, ployix v 2l =x+a,  (x ¥, 2)

(141 L, . Aoy, 8)=y+p, . (x 7 2)

{iv) Lgpplenix ¥ 2l =zty, , (%, ¥, 2

(v}  Lyppled+es+ey ix v, z) =x+y*-2*+8, , ix, 7, 2)

where e, (y. 200 P, (0. y. 20y, (x. v DL 1B, L pixy. 2))

converge to garc upiformiy on Y as m,0.p fand Lowards Eo
infinity.
IF Fi-w,») emgir?} and {(x,y,2)er*, we lntroduce the notation:
(%) O, plfix, v, 2) =L{f (", ¥, 2) v£lx, », 2) »£lx, ¥, 0} - £l >, 2} -

_f{'Jf:'] _f':xi “:"] +-r':'!""!"}'.,
In those 1;:1_'-rt|:'l|I“;i.l.'.t'r'l:-:ll for every fEEbI:I3}r Lhie Segunoe ml.z.p':ﬂi
converges unlformly to F oon I,

Proof:let be (x, y.21€I* a fined point.We define the Function
TR by the eguality:
F{‘:.!'} --f{-i_F'ri 3] *]‘I:-xi -;f: -I-flf]{.jl" n:| -

~f{, %, 8) ~£lx, >, %) -£(, %, 5) +£{:,%,9)
It 12 essy to =es that:
A, ., Fa. b ci=-4,, [fia, b, c]
From thie fact, the B-continulty of F ifaplles that the function F
ie aleo B=contlnuous.

Hence Uf,,. is & well - defined linear operator on. <,{I*),

Let be fel,(I’) arbitrarly <hosen and let Ba (x,p, 20 €I  and

er0  glven.

Because L, . 1S a linear operator reproducing the constant

tunctione [&ee the condition(i]),wa have:
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(2.8 |A, g ol foxo v, 2) [ (Bile ) (y-£) 2 {a-u)®
Slmilary, im the situationa (vi) and (viiiwe abtaimn:

(2.9) JA, o[ fix v 2] sy ible))* {x-g)? (g=u)?

(2.20) |A, . [frx.yv. 2] |sMiB{e)) ™t (x=-g)3 [p=t)2
Fron the three ipegualities of (viil)we fino:
(2.11) |A, . [fix v ul |si(ddie)) ™ {x-5)2 (y-2)? (2-ut)

Enploying (2.3),(2.5]-(%.11)we deduce the [ollowing ineguallty:
T2.12)

A, ; ([fix.y.z] if%“ﬂﬂﬂ 1o {x-m1 o (B (&) 13-t +M(be) ) 2 (z-1) 3

+Mi6(e) ) Hx-m)d A (=) M8 (8) )t (-2} T e M8 () ) S (w—L) {a-u) B+
+Mib{e) ) M {x-g)*(p-L) 2 (-} ?

Because y,Le[0,1], It follows that (p-£)%<1. Simllary we can
write (x=gh¥«<l, {2-u}¥21. From (2.12)we conclude that the following
Inegquality:

{2.13) |A [f:x,r.z]l:.‘%-

ey

+M{B{e)) ™ {1+ (B(e))®+ (B {a))*Hx-5)"~
+M(Bie) ) M1 (B e} ) N(y-2)?+
+M(h(a) ) {x-u)?

holds and the lemma is proved with:

Ale) =M (e ) {142 (S (e}) "+ (8 (e)) =}
Ble) =M{Ale) )= {1+ (& (e)) =}

Cfe) =Mihjeyy?
How we ehall prove the ®alin result of this paper.let ue conzider
the following real - wvalued functions on I%:
eyls, e,u) =1, o {a, t,u) =5, aia t,ul=t, a3, u)=u
Theorem 2.1:Let (L., .l inpoo ba a segueaence of positive linear

oparators mapping tha functions of R into the functionz or RT



a0

such Lhal all (x,v. =) €T we hava:
(i) Ly pleix. v,z =1

(11} Ly, o leix, v, 2) =xre, , (% ¥, 2)
(1) g, , e ixv.8) =y, . (X V. 5)

(1v) Ly ppleniX ¥ 2l =z yy o 0% 7. 8)
(v) L, lef+el+el i xy. 2 =x?ayieg+B, _ _(x, v, 2)

where fa, (%5, 20 LB, ol v, 20 Ay, o 2, v, D18, , (2w 50}
convergn Lo gerce undtormiy con I a5 m.ALP tend towards to
infinity.

It £~ *,=) eB({T"} and (x,p,2 €, we introduce the notation:

(*) O

e L. P B =L (- y. 2} + L0 . 2] +E(x. 7.0 = L0+ %, E) -
-f{‘:}r: ﬂ} _f‘-ltj ‘rn]' "'-f:'}*!*.:l :

In these condltions, for every Fel (I}, the seguence ﬁkdmptﬂﬁ
converges unifermly to f on 17,

Proolf:Let be {x y,=}El" a fined point.We define the Ffunctian
FI'-R by the eguality:
Ft‘!*!-:l ‘f{‘iftz] +f{I:.: H]‘ +-for.'FF:“] =

—Fiw, m) =z, %, o) =Ll m, a7} +L{ %, *)
It is sasy to ses that:
Ay rulF:a.b,c]l =4, . ,[fia.b.c]
From this fact, the B-continuity of £ implics that the function F
is alao B-continucus.

Henca WU, . 15 a well - defined linear operator on C,(I°).

Let b FECHI'Y arbitrarly chosen and let be {x,y,2) €I and
€rl  given.

Bacauae "['-.n.p ig a linear operator reproducing the constant

functions (see the condition{i)),we have:
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(2.14) Flax, va) Uy o (Er v, 2) ol o p A, . [ fix. 5. 2])

Because L, . is a positive operator,wo hawve:

(2.15) | Ly opl@s v 5 |=manclly o o lgix ¥, 3 Ly g p (i 2, v, 20

for every functien gegil?)

Applying this equality te gis ¢ w0 =4, . [fix.¥. 2]

and, further,using the monotoniclty of L., @¢nd the lemma d.d,we

find [with D{e)= maxiiie!,B5{c),2(€]))1the inegquallty:

[2'-1'5" }f{IIFFE':I -0

gl Eix, v, 2} |3

Uy | g P U4 {m-n iy, 8 ) ]

afber @ope trarsformations of (2.16)we arrive to The inegquality:

(2.17) |Elx, v, 8) Uy, lEix, 5. 2) |«

<L 4DlE) L, ol vl vedizy, #) -

~apte) i, , 18,1k, V. 3 + Vg (8,32, ¥, 3) + 5Ly ol 2, v, 3110

+Die) (xteptezd)L, ol X V. F)
Uaing now the hypotheses (i] through (iv), we gan write:
(2.18) [£ix. .2 -0,  ffix.¥. 7 |5

I L N O S e S R #) =R 2Yg o p X ¥, )]

Lotting m,n,p to tend to infinity we arrive at the desirmi result.

Remark 2.1.If the hypothesis (i) of the theorem does not hold,then
the equality {2.I14)1it not true.If one replace (1] hy:

(1%} D plEix, pE) =LV, (X ¥, 3)a

then it iz easy to see that the following inaguality helds:

(2.19) |fix,yv.2) -0, (Lfix.v.3) |5
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©
2| Clay. ) |V ploewomh e A0V, o Ll 3 2 e

+Dley {8, ix. v. 2 =3xm, . lx v E) —2vB, Lk v m) -2Ey,  ix v, 30

P "'rp..rl.p-:'x' v, 2 =0, ib reduces bto bthe lneguslity (2.18}.
The inagquallty [(2.1%}allows us to sese that we have only paintwise
COoOVEergence to fi{=x,v,.%1, For all (¥®¥,y,23el™, 10 IV...[®%.¥,2]]
converges uniformly o zara as m,n,p Band te infinity,

2t the end of this section, we mention that the resulis of
lewmwa 2.1, theorem 2.1 and remark 2.1 represent the analogues in

MM ef the results glven in [1].

A AFPLICATIONS

We consider the case in wich the operator L, . from thearem 2.1is

the product of the parametrical extensions of the three positive

linear cperatore L I..L :R*-Rf, given by:

L..[f;;,:j-]x Flx)p, (2, €2, p, ;{x) 20 for Osicm and all xer
TS
F ]
L (g:3) =;)gfr;]ﬂ,,j{}'},yjer, Up g¥20 for 0zfsn and all yeJ
: ]

L ik, =) ‘ﬁb{ﬂﬂl.rtf:‘a £,61, 1, ,(z)z0 for Osksp and all zel
]

Wi assumo thalk:

H -] P

?;;p_‘,.lf.x'u' '=}"_‘—'"-'1'.,__r':..'-"':I =% 1 ylgi=1, for all x,y zel
: s =4

Tt wus sdencte by 1_..{._._,.,1:,:?# the parametrical extensions of

LF,LW,E;. One pbheeryes that:

Ly o plEix, v 2) = (Lo o T (F1x,¥,.3) =
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-EE& f{xii szﬂ ylu.llxilanJ{_f] jp.I‘:E!

ig a linear positive operator delined for any FeR™
Let us assume that the pogitive Tinear operator I, satisfyes the
conditions:

Lgt® ix) =x+ugix) L[or all x&T
Lple,:x} =x®ew (x) for all x&7
wnere e, (x) =x? (i=1,3). sipilarly, we sssume That I._"ﬁ EatisEy

¢lmilar conditions,with  u (=), w,lx) replaced by ully), whiv) .

rospectivaly oy uff:!l.w,{"n::ll Tt follows that we can Write:

Loy ppl®iX ¥, 5 71 (1{g, t,ud =1}
Ly o pi® X e 2] =i, (x) =xea, , (2, v. 2) {@ls. L, u)=8)
Lynpl®i2, v, 3) =yeusiy) =y + By pl %, 5. 7 (§ig, L, u)=t)
Lyoplf:x. v 2} =g+t (2] =E+¥q o, piX: V. E) (85, £, ud=u

L gt a8t v, 2] =xterteateug () <w (v oug (2] -

LT P

=xi+yiogieb, | (x, V. E)
e R E Y fup ()] e tud (2} }jmf{w,,{r] (wats)) . {ry (2 P s
uniformly to zoroc as m,n,Q wend to Infimity, tnan|hm,w[x.vffﬂ

B, 0pix v 80, Wo o plx v 2ih, By, 5. p (%, ¥, 2} “converges to.zero
uniferrly an T, A8 m,0,B tend to infinity.

Applving the theorem 2.1 and the observations [rom above,ws cab
stato:

Mhoorem 3.1: If Lhe sequence of linear and positive oparators

(L) petir (L) mems (T) ,cq are uiven as above and ir
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L,a-:-ﬂI.E,&f-*a:.fFaf-sf, upiformly an I, for fefl1.2f, then the

operators TF, ... defined by (*),have the property that

; = §
{ul"-'n‘?l:ﬂ}l:_.n.ﬂ ¢ FONVergss uniformiy to f for each fEC(IY)  as

A ,n,p tend to infipity.
Wg shall presant some applicatigne of theorem 3.1.

Example 3.l:Bernstein - Stancu type operators.
We consider the case of Berusbein - Stancou type operators
=g 2, gr .
#.E'J,H},“,E; ; F-RT given by:
e d
By (£1x) 'pf{E}‘Eﬂxﬂ“:‘ for all xgI
=i}

&
'ELI-: fare 3 =§:_g{.£}ﬁmJ{_q.r,ﬂ.j faor all yel
e

B {h:ﬂ—gm?’:]ﬁ,,lt:.ﬂ for all zel

whers:
w, . lx, ) =[T}x”'“'it—lijl_’.-i.-l
w, lv. ) n@]}'”“"ﬁhﬂ: iad, -Bl
Ll

wihlle g=a(w=0,f=f(nlz0,y=y{n}20 and w'™¥ iz the Factaorial
power of u, with the increment h.

The functions w, ;{x,&).%, (v, B) ,;’htl: g, y) satisfay the followlng
egqualities (geefll], [1271:

s i
E'I"_IJ-{I;I:J'=EE',.‘J|IF,H*ﬁﬁmthJT] =] far each .?L'rj"p.ﬂ'c.r
= = =4
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If By [x] ],H”':' . j;] are the parametrical extansions of

B, BIM BT, we find that:

Bk (Fix, v, 2 = B BB (£1x, v, 2) -

;;Eﬂl L, th’ S edw, 1y, B) Wy (2, )

ie a poeitive linear ocperator, defined for any function fFfeRT .

Denoting by P_“;ﬂ'; the operator given in [3],we have:

plEET - g ldlg TibE .Ff;.ﬁ
The operataors H",Fﬁ“.f{iﬂ have the following properties
(eee [11],012]):

g1 e s a) =x, B del it =y Bt 3 -2

Bl (o) = [I“‘ i+ B P

1+

ELI-'I {g:":_}..-} ;ﬁ [.l{Lln_L}-hj,r{J-"-l-n:l
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It 13 easy to z3ee that if a=si{@,p=f(n),.¥=y{m tend Eo zaro a=
n,n,p tend to infinity then
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wWe ocan formulate the resull L]'i'-.run Ln [3] a= a conseguence of
thaorem 3.1 by:

Corollary 3.1:If a=gim),f=Rf(n}.y=y{p) tend to zerc as m,n.,p tond

to intinity,then the sequence (BJUMYH(m n,p)eN, defined by:
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converges uniformly o £, for any Fed, I,
Example 3.Z:4 Blaiman — Bulzer — Habn type operator.

In [4],8.Hleiman, P.L.Bubger and T1..Hahn have considered the
pasltive linear cperator L., defined by:

L lfix)= Hjﬂ_ gf{m_iﬂ] [j]xf, meN

far aoy ocontinucus Tunection @ [0, +=) <R

In [2].by using the operator [,,we have conatructed a linear

operator L, ,.defined for any function fec {r?) ,and we hawve proved

that rhe sequence L, ! converges uniformly to £, for any

|m, n} §¥F,

function FEC,LI*)
How we consjder the operator _|=_,..|,E_IME“:l:"-n-l'll defined by:
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Cor all 3, zef={06,1]. x ¥y, zEl=[0,1]

From [4],we know that Lois)=e,, L (efl-e;T (ef)-ef (icl1,2h ,
unifoemly on I &5 m,.n,p tend to infinity.
Denoting by @ L, T, L, the parametrical extensions of L E. L,

we abtaln that:
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is a linear positive operator, defined for any feR,
B — =
We conaider nov the oporator Lﬂluw::L.E n$:'|l"'p‘
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for any function fFfec, (1.
A= & consegquenca af the theorem 3.1, we have the followingt

Corollary 3.2: The sequence [Lnllptr;.:,y.z}}lhrnﬂcv converges

uni faraiy to f as m.n,p tend to infinity, for any function

feC, {1
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