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1 Introduction and preliminaries
The Korovkin approximation process plays a crucial role in a wide variety of problems
in measure theory, functional analysis, probability theory, and partial di erential equa-
tions. Korovkin [11] established a well-known simple criterion to decide whether a given
sequencek,),  of positive linear operators on the spadg[0, 1] is an approximation pro-
cess,i.eK,(f) funiformlyon|O, 1] foreveryf C[O,1]. Takinginto accountthis signif-
icant result, mathematicians all across the globe have extended this theorem named after
Korovkin to other abstract spaces, such as Banach spaces, lattices, algebras, etc. The work
of Korovkin laid a foundation and basis for a new theory, mainly referred to as Korovkin-
type approximation theory.

Favard and SzasZp] introduced the following example of positive linear operator:

S(giu) i=e™™ (mu)kg ﬁ , (1.1)
k! m

k=0

where0 wuandg C[0, ).Numerous mathematicians dealtwith the extension of these
operators. For example, operators including generalized Appell polynomial} [Stancu
type Baskakov...Durrmeyer operators(, Stancu type Dunkl generalization of Szasz...
Kantorovich operators [L3].
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Leviatan and Jakimovskig] established the following generalization:

B e..ly

. . k
Qilg:y) = o qr(l)g 7 (1.2)

of expression {.1) by considering the Appell polynomialgy(x), k  O:

h(ve” = g, 1.3)

k=0

where an analytic functionz(v) = o kv'; |v| <R, R>1, and 0= g(1), and derived the
approximation properties for these above operators.

Recently, Ali Karaisa9] developed the Durrmeyer...Jakimovski...Leviatan operators of
Appell polynomialspi(y), k 0, hon[0, )asfollows:

exp(..u1y) pr(my) et

Ly(hyy) = @) o Bm+1,k) o (1+z)ymk+

h(t)dt, y o, (1.4)

where beta functionB(k + 1,m) is a given by

Wot...l

B(OZ,IB): o W(iw
_I'@)re)

" T@rp) a,p 0. (1.5)

For related work on Jakimovski...Leviatan...beta type integral operators, we refdi.to [
The Szasz operators involving Brenke type polynomials were studiedid][

2 Construction of operators
Motivated by the work of Ali Karaisa P], here we develop the positive linear operators
containing the Brenke polynomials, 6], which possess generating relation of the form

PO = g(6)BO), (2.1)
k=0
where analytic functionsg and B are given by
gt =g(), =0, (2.2)
r=0

bt =g(t), b =0(¢ O0) (2.3)
r=0

and possess explicit expansions:
k

g..by =pr(y), k=0,1,2,.... (2.4)
r=0
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Restraining ourselves tg(y), i.e., the Brenke polynomials satisfying:

(i) 0=g(1), 0 g;'('”ll;’, 0 r kk=0,1,2,...,
@i B:[0, ) (0, ), 2.5)

(iii) generating function @.1) and power seriesZ.2) and (2.3 converge for
|£] <R(R>1).

Further, the positive linear operators involvingy(y) polynomials are introduced while
keeping in consideration the above restrictions by the following manner:

pilm) e

g@Bm) _, B+ 1K) o (L+oy

Tu(fry) = =f(t)dt, (2.6)

wherey Oandn N.

Remark 2.1 ForB(t) = ¢', expressionsZ.6) and (2.1) reduce to the expressions represented
by (1.4 and (1.2).

3 Approximation properties of T, operators
Korovkin [11, 12] derived the results concerning the convergence of sequences
(Kin(g,9)),.=1, WhereK,,(g,y) are positive linear operators. For instance, K,,(g,y) uni-
formly converges tog for some particular cases 1,t2  g(t), likewise it performs such
activity for eachg, being continuous and real. Shisha and Mond ii4, 15] described the
rate of convergence foK,,(g,y) in terms of the moduli of continuity of g.

Our aim is to derive the convergence theorem and the order of convergence of operators
T.(f;y) given by expressiond.6).

Lemma 3.1 From the generating function of the Brenke type polynomials given by (2.1), we
obtain

pr(ny) = g(1)B(ny),
k=0

kpi(ny) = g (1)B(ny) + nyg(1)B (ny),
k=0

Kpi(ny) = n’y°g(1)B (ny) + 2g (1) +g(1) nyB (my) + g (1) +g (1) B(my),
k=0

Kpi(ny) = n*y*g(1)B3(ny) + 3¢ (1) + (1) n*y*B (ny)
k=0

+ 3¢ (1) +6g (1) +g(1) myB (my) + g*(1)+ % (1) +¢ (1) B(my),

/(4pk(ny) = n4y4g(l)B4(ny) + 4g (1) +6g(1) n3y383(ny)
k=0

+ 6g (1)+18 (1) + 7g(1) n*y*B (ny)
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+ 4g%(1) + 18 (1) + 14g (1) +g(1) nyB (ny)
+ g%(1)+6¢%(1) + 7g (1) +g (1) B(my).

Lemma 3.2 Forally [0, ),wehave

Tu(eoy) =1,

Tu(e1;y) =yi((Zyy)) + ’%,

Tole2iy) = il nzyzi((—;g;) ¥ ”yi ((:yy)) Bo+

Tolesis) = iz nsyﬂZ(:yy)) et ((;y)) PO ((:yy))A2 A

nt 434(”)’) + n3y333(”y) B,
B(ny) B(ny)

1
Tn(e4;y) = I
3

2 2B (”y)B + B(”)’)B

Bmy) 2" " Bluy)

3+Bs ,

where
_g(@ B _2M)+2% (1) C:g(1)+2g(1)
T 7 e o)
A= 3g (1) +6g(1) A= 3g (1) +12 (1) +%(1)
1= ] 2= E]
g(1) g(1)
A= 2 +6g (1)+5 (1)
5=
g(1)
B = 4g (1) +12(1) B, = 6g (1) + 36 (1) +32%(1)
1= ] 2=
g(1) g(1)
4g3(1) + 36g (1) + 64 (1) +17(1)
B3 = ,
g(1)
B = g1 +12°3%(1) +3% (1) +17% (1)
4 = ]
g(1)
and
= ’ (n..d).

i=0
Proof Putting f(¢) = 1 in operator equation 2.6), we have

1 pem) fh-1

gWB(my) _, Bn+1,k) o (L+g)k+ dt
-1 «WB(w)

g(1)B(ny) B(n +1,k)
=1

Tu(eosy) =

B(k,n+1)

(3.1)

(3.2)

(3.3)

(3.4)

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)

(3.11)

Page 4 of 16
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Now, putting f(¢) = ¢ in operator equation @.6), we have

tk

I pi(ny)
Tolery) = gMWB(my) ,_  Bln+1,k) o (L+gyt a

_ 1 pr(ny)
g)B(my) o Bn+1,k)

B(n,k+1)

g@Bm) "%

1
- ng(DB(my) ,_,

_ yB (ny) L& (1)
B(ny)  ng(1)
_ B(my) Ao

=50 (3.12)

kpi(ny)

Now, putting f(¢) = £2 in operator equation @.6), we have

)= 1 pr(ny) kel
Tn(€2!y) - g(l)B(l’ly) =0 B(}’l + 1,/() 0 (1 +t)n+k+l dt
=_1 Pr(ny)
" g(WB) ,_, Bin+1, B0 1k+2)
= L (n )k-'-_k2
gL)B(my) Pty o
- kpi(my) + Kpi(my)

18(LB(my)

1 22B0m),  Blm) 26M+% 1) ¢ (1)*+2(@1)

T "V B B T @ ¢(D)
_ 1 ,,B(m) . Bw)
T o) e 313)

Similarly, putting £(¢) = t3 in operator equation @.6), we have

1 pk (ny) tk+2 dt
g@Bmy) ,_, B+ LK) o (L+oy*a

Tu(es;y) =

_ 1 Pr(ny)
g(1)B(ny) r=0 B(n+1,k)

B(n...2k+3)

1 ( )k+3k2+k3
= k n —_—
g@B) Ty

1

2 3
) . kpi(ny) + 3k pr(ny) + k°pi(ny)
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-1 3y33 () , 2,28 () 3g()+6&(1) B (my)

5" B(my) Bm) &) " Blny)
3¢ (1) +12 (1) +5(1) (1) +6¢ (1)+5 (1)
g(1) g(1)
1 4 3B?’(ny) 5 2B (ny) B (ny)
= —2 n B(ny) +n"y B(ny) A1+VlyB(ny)A2 +A3 . (3.14)

Again, putting f(¢) = t* in operator equation @.6), we have

1 n ¢ht3
T (easy) = pi(ny)

g(l)B(l’l)/) =0 B(I’l + 1,/{) 0 (1 +t)”+k+l dt

1 pi(ny)
(1)B(ny) reo Bln+1,k)

B(n...3k+4)

1 ( )3k+7k2+6k3+k4
g@Bm) _ 5

1
= DE() 3kpr(ny) + 7k2pk(ny) + 6k3pk(ny) + k4pk(ny)
38 ) 1o

_ 1 o 434(”)’) 3 3 B3(ny) 4g (1) +12(1) 4228 (my)

5" By " B ¢(1) "7 Blny)
6g (1) + 36z (1) +32(1)
g(1)
o ) 46°1) 36 (1)+ 64 (1) +17(1)
B(ny) ¢(1)
¢4(1) +123(1) + 3% (1) +17% (1)
g(1)
_1 484(”1)’) ( y) B (ny)
= " o) T Bl B By B2
" i ((Zyy))33+34 . (3.15)

O
Lemma 3.3 For T,(f;y) operators and fory [0, ), the following identities are satisfied:

Tuls..yny) = M +A0

o B B
T, (s ..y)Z;y - wob () B(nygny)"' (ny) 2
B (ny) Co
Wf Ao y+ G (3.17)
n* BY(ny) 3 B¥(my) | .n® B (ny) (ny)
Ty (s.. 4; = — 4}”1_ 6— L 4
SN = By S By T 1 Bm) T Blmy)
P, FE),  n B, po

5 Bm) T 5 Bw) i B(ny) n
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B B
" (ny)B s (ny)A2+6_ 7
3" B(ny) 5" B(ny) 1
n B s B (3.18)
3 B(”J’) 5 3

where Ao, Bo, Co, A1, Az, Az, B1, By, B3, B4, and i are given by equations (3.6—(3.10
respectively.

Proof In view of the linearity property ofT,,, it follows that

Tu(s - 959) = Tuls:9) - 9T u(L;y), (3.19)
To (9% =Tu sy o BTuls9) +9°Tu(L3y), (3.20)
T, s.9)%y =T, shy . 4T, 5%y +6/°T, s%y

BT u(sy) + 7 Tu(Ly), (3.21)

which, on applying LemmaB.2, yields assertions3.17), (3.19, and 3.19, respectively. O
Theorem 3.1 Let

B B
1= lim ﬂ and 1= 1lim ﬂ

Jim e Jim S (3.22)

Iff C[O, ) E,thenlim, T,(f;y)=f(y) and the operators T, in each compact subset
of [0, ) converge uniformly, where E:={f : forally [0, ),|[f(y)] ceY,A Randc
R*}.

Proof By Lemma3.2, we “nd

lim T,(¢,5) =y, j=0,1,2. (3.23)

The above convergence is veri“ed uniformly on each compact subset of [0). Applying
Korovkines theorem, the desired result is achieved. O

4 Order of convergence
Now we recall the following de“nitions.

Definition 4.1 The Il modulus of continuity of the function#z Cg[0, )is de“ned by
Wa(g;9) ::Osup6 g +2k) .. 3(+h)+g() . (4.1)
<t

whereCg[0, ) isthe class of real-valued functions de“ned on [0, ), which are bounded
and uniformly continuous with the norm

g cp= Sup g(y) (4.2)
y [0,
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Definition 4.2 PeetresX -functional of the functiong Cg[0, )is de“ned by

K(gd):= inf g.hcy+8hc2, (4.3)
h C2[0, ) B
where
C2[0, ):= h Cs[0, ):h,h Cs[0, ) (4.4)

and the norm

W= hog+ h o+ h

o (seeB).
It is clear that the following inequality
K(g:8) M wo(g,é)+min(1,8) g ¢ (4.5)
holds for all § > 0. The constant M is independent of and §.

Lemma 4.1 (Gavreaand Ra aq]) Leth C?[0,a] and (K,,),. o be a sequence of positive
linear operators with the property K ,,(1;y) = 1. Then

() H0) K (5o 9)y 45 b Ky (5.9 4.6)

Lemma 4.2 (Zhuk [18]) Letg Cla,blandh (0,%2). Let g, be the second-order Steklov
function attached to the function g. Then the following inequalities are satisfied.

3

@ gn--g ZWz(g:h), 4.7)
3

(i) g, ﬁWz(g:h)- (4.8)

Now, we compute the rates of convergence of the operatofg(f;y) to f by means of
a classical approach, the modulus of continuity, and Peetriésgunctional. The following
result gives the rates of convergence of the sequeriGgf’;y) to f by means of modulus of
continuity.

Theorem 4.1 Forf C[0,al, the following inequality is satisfied.

Tu(f59) .- £ ) ; f h2+§ a+2+h° wof;h), (4.9)
where
h=h,»)="T, (s..9)%y,

and the second order modulus of continuity is given by wy(f;8) with the norm f =

maXxy [4,5] fI
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Proof Let f;, be the second-order Steklov function attached to the functigf In view of
identity (3.1), we have

Tulf39) - f0)  Tulf - Sfuiy) + Tulfisy) - £u0) + ) - SO,
2 fuf *+ Tulfiny) - £u() (4.10)

which on using inequality 4.7) becomes
3
Tulf9) - fO) - Swallih) + Tulfiy) - fu0) - (4.11)
Taking into account thatf, C?[0,a], from Lemma4.1, it follows that

T Ai0) i Tu Dyt fi TaGoaFiy @12

which in view of inequality @.8) becomes

Tulin) ) Sy Ta (s aFiy + powalfi)Ts 59y 413

Further, the Landau inequality
2 a
Jn o Su > S
combined with inequality @.8) gives

3Sa

2 wa(f; h). (4.14)

2
S ;f +
Using inequality @.14) in inequality (4.13 and takingz = *T,((s ..»)?);y, we “nd
2 2 3 2
T.(fy) - fi() P f h +£—1 a+h® wy(fh). (4.15)

Making use of inequality 4.15 in inequality (4.11) can lead to assertion4.9). O

Theorem 4.2 Let f Cg, [0, ), then

T.(9) - S0) & f (4.16)
where
§:=6,0)
_ B (ny) ... B (ny) + B(ny) ,
2B(ny)

By B (ny) 1 Ao Co

200..1) Bmy) "m0
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Proof Using Taylores expansion df, the linearity property of the operatorT,,, and @.1), it

follows that

T SO)=f OITls - 3i0)*+ of WTw -3y s 1 Gu9) @17)
From Lemma @.2), it is evident that

To(s ..913) = t;((Z;})) ...1y+% 0 (4.18)

fors y, thus by considering Lemma3.2) and 3.3) in (4.17), we can write

. B (ny) A
T S0) s S g,
L1 B ). Bm)+Bm)
2 B(ny) q
B (ny) 2 Co
B(ny)(n ... 1?0 ”;AO r* o I
=B (my) ... B (ny) +B(ny)
2B(ny)
By  B(ny) Ap Co
200 1) By) Lt YT S (4.19)
which completes the proof. O
Theorem 4.3 Iff Cg[0, ),then one has
T.(F9) - f&)  2M woff; 8)+min(1,8) f ¢, , (4.20)
where
5=8,0) = 58.0) (4.21)

and M 0 is a constant, which is independent of the functions f and §. Also, &,(y) is the
same as in Theorem 4.2

Proof Suppose thag C2[0, ), from previous Theorem4.2, we have

Tuf) S0)  Tulf -g9) + Tu@) -g0) + 20) -£0)
2f.¢ c,*E8 372 .8 ¥ 8 3. (4.22)

Since the I.h.s of the above inequality does not depend on the functign C2[0, ),
Tuf19) . f0)  2K(f39), (4.23)

where K is Peetrees functional de“ned by (3). By using relation 4.5) in (4.22), the inequal-
ity

T.(59) .f6)  2M wo(f; 8)+min(1,8) f ¢, (4.24)

holds. O
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5 Weighted approximation
Here, some properties of approximation for the operatdr, of a space of weighted contin-
uous functions are given, for which the succeeding class of functions is de“ned on [0,
ConsiderB,2[0, )de“nedon [0, ) as the setof all functiong: which satis“es|h(y)|
M, (1+y?), whereM,, depends o is a constant. Also, conside€2[0, ) asthe subspace
of B§[O, ) of all continuous functions. Further;Cy2 [0, )asthesubspacedf C[0, )
for which limyy 1’%)2 is “nite. It is evident that Cyz[O, ) Cpel0, ) B§[O, ). The
norm on CyZ[O, ) is given as follows:

|A()|
h 2= sup . (5.1)
Ty )P

Lemma 5.1 Let the weight function p(y) = 1+y?. If h Cy2[0, ), then
Tn(pay) ;V2 1+M.

Proof By expressions3.1) and 3.3 of Lemma3.2 for n > 1, we get

B(w),, Bo B(w) . Go

n ... 1B(ny) Y lB(ny)y n(n...1) (5:2)

Tu(piy)=1+

Then we deduce

1 . n B (my) , By B (ny)
ot J
1+y2  (A+y3)(n ... 1)B(ny) (A +y?)(n ... 1)B(ny)
Co
+
n(l+y?)(m... 1)
sup 1+ " B), Bo Bm), G
y 0 (n...1)B(ny) (m...1)Bny) n(n...1)

Tu(p3y) jo = sup
y 0

As we know already,

. B(my) _ . B (my) _
nhm Tny) = 1, nhm Tny) =1

also, we know that

n 1 1
lim — =1, lim —— =0 and i =0,
| | e
thus in view of these assumptions there exists a positive constafitsuch that

Tu(py) o 1M,

which concludes the proof. O
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By using Lemmab.1, one can see that the operatoll,, de“ned by (2.6) acts from
C2[0, )to B[O, ).

Theorem 5.1 Lthe5.1Let T, be the sequence of positive linear operators defined by (2.6)
and p(y) = 1 +y? be a weight function, then for each f Cy2 [0, ),
nlim Tu(f5y) ..f(») 2= 0.

Proof By using the weighted Korovkin theorem presented by Gadzhiel}[it is enough to
verify the following conditions:

T,(19) ... 1, =0. (5.3)

By equation @8.2), we have

Bny) y Ao 1 y
T,(ery) .. = + —
(e1;9) --e100) 2 iug Boo) 142 0 1v92 "T4p2
B
= Su (Vly) y + ﬁ 1
y 0o B(ny) 1+y2 n 1+y?
B A
- B 4 Ao (5.4)
B(ny) n

therefore, keeping in view the factim,, 1133((3)) =1, we get

nlim Tule1;y) ..e1(y) 2= 0. (5.5)

By equation @.3), we have

n B(w) | v

Tu(e2;9) - =
(e2:9) .- £20) ¥ i“g n ... 1B(ny) 1+92

L Bo Bm) 'y Co
n..1B(ny) 1+y2 n(n...1)(1 %2

n B (ny) . By B(ny)+ Co

n..1B(ny) n..1B(ny) n(m..1)
therefore, keeping in view the faclim, BB(S’;;) =landlim, =1, weget
nlirn T,(e2;9) ..e2(») 2= 0. (5.6)
Hence the proof is completed. O

6 Special cases of the operators T, and further properties
The Gould...Hopper polynomialg{**(y; 4) given by the identity
[kld+1] il

R ym kg )m
oo Mkl + l)m)!h Yot (6.1)

Pt i) =
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possess the generating expression

htd+1 _ A+1 tk
€ Texpt) = pi(0,h) R (6.2)
k=0 '

Thesep?**(y; k) polynomials arep(y) Brenke polynomials forg(¢) = ¢ and B(t) = ¢
in expression .1). Thus, forg(¢) = '™ andB(t) = ¢’ in equation (2.6) gives the following
Durrmeyer type Jakimovski...Leviatan operatorg(f;y) involving thepz"l(y;h) polyno-
mials:

pfﬂ(ny,h) tk“'l

T ) = .uy..h
n(fuy) e o Bn+1,0k! o (1+¢)m

f(@)dt (6.3)

beneath the presumptiorz 0.
Now, to prove the Voronovskaya theorem for operator§ (3, “rst we prove the succeed-
ing results.

Lemma 6.1 y [0, ),itfollows that

T,(e0;y) =1, (6.4)
T,(eny)=y+ %h(d+ 1), (6.5)
T, (e2y) = i Wy +ny 2+ 2h(d+1) +h(d+1) d+h(d+1)+2 , (6.6)

1

1
T, (e3;9)=— n®y* +n?y? 6+3h(d+1) +ny h(d+1) 3d+3h(d+1)+12 +5
2

+h(d+1) 3hd®+d?+11hd ..d +6h+5 | (6.7)
1
T (eay) = — n*y* + 1y 12+ 4h(d +1) +n?y? 6h(d+1) h(d+1)+d+6 +32
3

+ny 4h(d + 1) d?+8d + 3hd? + 14hd + Oh + 16 +17
+ h(d+1) d®+9d%+22d + 24h + 17
+hd(d+1)? 6d+9h%d +h? + hd +2h°d +2h® + 351 ... 3 .

Lemma 6.2
1
T, (s..9)y = =h(d+1), (6.8)
n
2+2y 2h(d+1 1
T, (s.9)%y =2—2 + @) e L pd+1) d+nd+1)+2 (6.9)
n..1 n(n...l)y i
and

4 3 2 3
T, G.9)% = — .. 4—+6 3+ L an@+1)+12
3 2 1 3

2 4
A (A +1)+6 +6-= 2m(d+1)+2 . —h(d+1)
2 1 0
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2
v LoGnd+1) h(d+1)+d+6 +32 ... 4— h(d+1)
3 3

6
x 3d+3h(d+1)+12 +5 + —h(d+1) d+h(d+1)+2 »°
1

+ i.._ Ah(d + 1) d?+8d + 3hd? + 14hd + O + 16 +17
3

4
— h(d+1) 3hd®+d*+11hd ..d+6h+5 y
2

1
+— h(d+1) d®+9d°+22d + 24h + 17
3

+ hd(d +1)? 6d + 9h’d + h? + hd + 2h3d + 21 + 354 ... 3

Lemma 6.3 Here, we possess the limits:

0) nlim nT, (s..9)%y =y°+2y (6.10)

and
(@) lim 72T, (s..9)%y =3y +12° + 122, (6.112)

Proof In view of equation 6.9), we have

y2+2y+2h(d+1) 1

nlimnTn (s.9)%y =n PR R P | +—
i

hd+1)d+h(d+1)+2
=y*+2y,
wherelim, - =1andlim, ﬁlz 0, and in view of equation .10, we have

4 3 2 3 +18
lim m® — . 4— +6— . 3y*= lim #? " =3,
n TR . (... ... 2% ... 3)

1

3 2
lim 2 2 an(d+1)+12 ... 4~ 3n(d+1)+6 +6-— 2h(d+1)+2

4
—h(d+1) =12,
0

2
lim 72 2 6h(d+1) h(d+1)+d+6 +32 ... 4~ h(d+1)

X 3d+3n(d+1)+12 +5 + - hd+1) d+hd+1) 2 =12,
1
lim 12 2 4h(d+1) d?+8d + 3hd? + 14hd + 9h+16 +17 .. h(d+1)

x 3hd?+d?>+11hd ..d+6h+5 =0
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and
lim n2—1 h(d+1) d®+9d? + 224 + 24h + 17
n 3

+hd(d + 1)? 6d + 9h%d + h? + hd + 2h%d + 2h* + 3541 ... 3 =0. O

Theorem 6.1 For any f Cyz [0, )suchthatf .f Cyz [0, ), itfollows that

lim 0 T, (7)) =+ 1 )+ 252 ) (612)

Proof Using Taylores expansion gf, we obtain

SO =10+ 59 0)+ 5059 6)+n(5.0)s 9% (6.13)
where

n@sy) 0 ass .
By the linearity of the operatorT ,(f;), we get

T, (F33) -f0)

=Tl 0+ 5T, 6 £ O)+T, ) oy 614

From Lemma®6.2, we have

2
y +2y+ 2h(d+1)
n..1 nn.. 17y

T S0)= THd+1) £0)+ 5 0)
@) dHED) +2 4T, 060) 6oFy - (619
1

For the lastterm of equation 6.14) or (6.15), using the Cauchy...Schwarz inequality, we get

lim 7 1(s,y)(s .. )%y lim n(s,y) s2y  lim #2 n(s,y) (s..9)%y . (6.16)
n n n

Because ofim,  T,(n%((s,9);)) =0 and by Lemmab.J(ii), lim,,  #?T (((s ..9)%y)) is
“nite, we havelim,  nT,(n(s,%)((s .- ¥)%)) = 0. Therefore we obtain

n(y? +2y) . 2h(d+1)
n..1l (n...l)y

nlim n T, (9. f@) =hld+1) (y)+ %f (y)nlim

1
- h(d+1) d+h(d+1) +2

2
7 ;ny ). (6.17)

=h(d+1)f () +
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