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1. Introduction

In the past three years, many researchers have been built and studied sequences of summation-integral type
operators based on parameters. These sequences give us some older sequence of summation-integral type
operators, when we give suitable values for the parameters This paper is a continuation of the work of previous
papers [1, 2, 3,4, 5, 6, 8 and 11]. There are, introduce and studies general forms for sequences based on less
than or equal four parameters, which are reduces to some knew sequences. Indeed, this paper is a generalization
of these papers introduced in [10, 12 and 13].

The reader should be know the following sequences of linear positive operators:

o Summation integral Szasz-Szasz type sequence [10]

So(fix)=n ) qui(x) | qui@®)f(@)dt ,nEN,  x€[0,)
kZO k J; k

where
(n)*
qn,k(x) = K e ™
. Summation integral Baskakov-Szasz type sequence [12]
V() =1 k) [ ani©F @,
k=0 0
where

Pric(@) = ("R + )R

. Summation integral Beta-Szasz type sequence [13]
Malf ) = ) B [ ana@F @t x €[0,50),
k=0 0

where

1
:Bn,k(x) = mxk(l + x)—n—k—l’

I'(k+1) I'(n)

B(k + 1,n) being the Beta function given by ke

Suppose that C[0,) denotes the space of all continuous real-valued functions on the interval [0, ) the
subspace C, [0, «) of the space C[0, ) is defined as:

Cy[0,0):= {f € C[0,00): |f(t)| = O(e""), for somey > 0}.

The space C, [0, ) in normed by the norm: [|f]l¢, = sup “;S,?I,fecy[o, ).
te[0,00)

We define and study our sequence based on four parameters p >0, c € N°U{-1} and r € N> = N U {0} as
follows:
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HY(f,x,¢c,1) = Zpayk(x, c,r) f Oo6’(‘;,{(t)f(t)dt,x € [0, o), (1.1
k=0 0

-0k, (k
where pa,k(x' c, T) = %(ptgz,c),r(x)'

€9 { R
X = ar
‘Pa,c‘r (1 + cx)_?_E, otherwise
and
ap
0P (t) = — P -apt ke,
e () Thp+ D¢ @D

Sometime, we write the operators HY (f,x,c,7) as H (f,x,¢c,7) = f0°° WP (t, x)f (t)dt, where W’ (¢, x) is called the
kernel of the operators H% (f, x, c,r) and define as:

We (t;x) = Z Pai(x,¢,7) 62 ()
k=0

where §(t) being the Dirac-delta function.

Our new sequence is give us many other older sequences when @ =n € N for examples

o Hrll(f' X, 0'0) = Sn(f: X);
i Hy(f,x,0,1) = V. (f, x);
. H}lU,x, 1,1) = M,,(f, x).

In addition, from our sequence, we can get summation integral Bernstein-Szasz type sequence. Here, we refer
to the sequence getting by puttinga =n,p=1,c=—-1andr =0, i.e.

n [oe)
HAE%=1.0) = B 2) = 1) bu(0) [ ani©F @i,
k=0 0
where
bpx(x) = (n) x¥(1—x)"* x €[0,1]
nk k ’ 1]
During this paper, we assume that M is a positive real constant not necessarily the same in different cases.

2. Preliminary Results

First, we need to introduce some properties of the classical following sequence:

N k
Volf %,6,7) = ) Pax, e 1)f ), x € [0,00)
k=0

where f € C,[0,) and m € N°.

The m-th order moment of the sequence Y, (f, x, c,r) is defined as

m

Ham(x) = Yo ((E =)™ x,¢,7) = i Pai(x,c,7) (g - x) :
k=0
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Lemma 2.1. The function p, ,,(x) defined above has the folloing properties:

2

2
fao(X) =1, g (x) = % fe 2 (x) = x(lTHX) + %:Cx) + % and has the following recurrence relation
Ay me1 () = x(1 + cx) [y’a‘m(x) + Mptgm-1 ()] + g m (), m = 1. 2.1)

Further, the following consequences of u, ., (x) are hold:

(i) Uem (x) is polynomial in x of degree at most m;
m+1

(i) For every x € [0, ), piy (%) = O(a‘[T]),

Proof: It is clear that the relation is true at x = 0. Now, for x € [0, »), we have:

m

C k
Ugm(x) = Z Pai(x,c,1) (E - x)
k=0
! N ! k " = k
Ila'm(x) = Z pa,k(x' c, T) (E - x) - mz pa_k(x, C,T) <a - x)
k=0 k=0

KL+ EOMin () =~ + a1 () + D e, (2= x) [k~ (@]

k=0
+1 ® k
—TX z Pak(x,C,7) (E - x)
k=0

Form which (2.1) is immediate. Form the values of 1, (x), ug1(x), using the indication on m and the recurrence

m-—1

m m

. k
X1+ 60l () + Mt 1 (] = @ ) s ) (- = )
k=0

m+1
relation above, we can easily prove that py ,, (x) = O(a_[T]).
Lemma 2.2. For HY(t™; x,c,v) and m € N° the following conditions are hold

HY(1;x,¢,7) = 1;

1

HP(t ) +Tx+
X)) =x+—+—;
* a (ap)

x(1+cx) rx(1+cx) 3x 3rx 7r?x? 2rx? 2
HE(t%x,¢,1) = x* + + +— + :
(53 0T) =X a a? ap  a?p a? a (ap)?

Hence, by applying Korovkin theorem [7] for HY (f; x,c,r) , we have that
HE(F(t),x,¢c,1) > f(x) as a = oo,

In the same manner, we define the m-th order moment T, ,,,(x) for the sequence HY(.;x,c,7) by:

Tem(®) = B =0 x,61) = 3 prrer) [ 00,00 0"
k=0 0
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Lemma 2.3. For the function T, ,,(x), we have:

Ta,O(x) =1
rXx 1
Ten (%) =?+%

x(1+cx) rx(1+cx) 7r%x%2 x 3rx 2
+ Dttt
a a? a? ap a?p  (ap)?

Ta,z (X) =

also, we have the following recurrence relation

aTyme1(x)

1 m+1
=x(1 + cx)Ty ; (x) + mx L—) + 1+ cx)] Toym—1(x) + [ + rx] Tom(x). (2.2)

m+1
In addition, the function T, ,,,(x) is a polynomial in x of degree at most m and T, ,,,(x) = O(a'[T]), where [mTH]

denotes the integer part of mTH

Proof: By direct computation, the values T, o(x), T, ,(x) and T, ,(x) can be easily follow, we prove (2.2). For
x = 0 it clearly holds. For x € (0, ), we have:

Next,
Tom(x) = Z P o) J 62 () (t —x)™dt — mz Pax(x,6,7) f 62 () (& —x)™ dt.
k=0 0 k=0 0
Using the equation x(1 + ¢x)pg . (x,¢,7) = (k — (@ + 1)X)py i (x, ¢, 7), we get
x(1+ cx)Tym(x) = Z Par(x,¢,7)(k — (a + r)x)j 95‘,( ®) (t —x)™dt — mx(1 + cx)Ty -1 (x).
- 0

Letk—(a+r)x—( —at+ )—%+a(t—x)—rx.
Since %—(t@pk(t)) ( —at + %) 65 ().
x(1 4 cx)Tym(x)
Z P c,7) f = (162,0) (¢ — oyt - —Z P ,7) j 25 (¢ = )™t + ATy (1)

~1XT g () — mx (1 + cx) T 11 ().

Since

fm ;t (t@pk(t)) (t —x)™dt = —mf t0} () (t — x)™ 'dt.

The identity t = (t —x) + x
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' —m o " mx ®p -1
X+ COTem() = =0 e er) [ 60,0 =)t ==Y pey(rer) [ 60,0 - dt
= o P = o

1w o
— Ez Par(x,¢,7) J- 65’,{ @ —x)"dt —1xTy () = mx(1 + cx) Ty m—1(x) + ATy 41 ().
k=0 0

Finally, we get the recurrence relation state above.
From which (2.2) is immediate.

From the values of T, ;(x), T, 1(x), using the induction on m and the recurrence relation above, we can easily
m+1
prove that T, ,,(x) = 0 (a_[T]) for every x € [0, ).

Lemma 2.4. Let y and § be any two positive real number and [a, b] c [0, 0] be any bounded interval. Then, for
any m > 0 there exists a constant M depending on m only and « independent of M.

where || ||¢[q,n) Means the sup norm in the space C[a, b].

We have

=0(a™),
Cla,b]

J W, (t,x)ertdt
[t-x|268

Proof: Using the Schwartz inequality for integration and then for summation, the proof this lemma is easily
follows and the details are omitted.

Lemma 2.5. For every x € (0,0) ands € N°, there exist polynomials Q; ; - (x, c,7) in x independent of a and k

S . .
(x(1 + cx)) pSr(x.c7) = Z al(k — (@ +1)x)Qjr (%, €,7) Paye(x, ¢, 7).
2i+j<s
i,j=0
Proof: For the cases ¢ = 1 and r = 0 the proof of this relation can be seen in [9].

3. Main Results

In this section, we introduce a Voronovskaja type asymptotic formula for the sequence H’ (f; x, c,7), we show
S
that the s-th derivative —

aws

H(f(f; w,c, r)| is an approximation process for f(s) (x),s=1.2,...
w=x

Theorem 3.1. Fory > 0, f € C,[0,0) and () exists at a point x € (0, ), then we have

N

lim

H”;,,| = fOx). 3.1
lim —— a(fwcr)wzx ) (3.1)

Further, if £ exists and is continuous on (a —1,b + 1) c (0,),n > 0, then (3.1) holds uniformly in [a, b].

Proof: by Taylor's expansion, we have

10
0 =Yty e -0 e p,0)

i!
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where Y(t,x) » 0ast - x hence,

(i) ds ] ds
PF(); wcr)| Zf I(x) dWSHg((t—x)‘;w,c,r) s

i=0

a (d’(t, X)(t - x)s; w,¢C, 7")

:211 +12.
fOw d° s,
I = T dw - Hy (6 — x)%; wcr)|
) ds . )
f (x) Hp(Z( )t](_x)s—];w’c’r)
f(s)(x) s
T dw —— Hy (t55w,c, r)|
Since
[Eoi(a+ 7+ ci) <s(s—1)p s(s+1)) Sia+ T+ ci)
HE(t5;x,¢,7) = x)S + + %)5"1 + 0(a™?).
(t5x,6,7) g ) - - g P 0@ )
Then
ds [EZd(a+ 71+ ci)
. pgP s, — 21i=0
IS Hy (t%x,¢c,1) @

Therefore I, = f®)(x) asa — o

12=

gws Ha W)t = x)%w, c,7)

w=x

dt

From Lemma (2.5)

(1 + cx))*pSaCx,c,r) = Z a'(k — (@ +1)x)7Q; j5(x,€,7) Pai(x, c,7)
2i+j<s
i,j=0

= Zi;ﬁ |(Q,;gf$—'ci)r))s| Z Pai(x,c,7) |k — (a +r)x|Jj 62 (DI (e, 0|t — x|*dt

i,j=0

Since Y (t, x) — 0 ast - x, then for a given € > 0 there exists § > 0 such that [(t, x)| < € whenever [t — x| < 6.

For |t — x| = &, we have[y (¢, x)(t — x)| < Me"t, for some M > 0. Thus,

[oe]

L=M ) @ > puenlk —(a+r)x|f{ejl G @le—xpds +j H(flk(t)e”tdt}
t—x|<6

2i+j<s k=0 |t—x|28
i,j=0

::I4+15,
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|Qi,js(x.cr)|
where M = S e
2ivjes (GO

i,j=0

Now, applying Schwarz inequality for integration, summation, w conclude

) 1 1
, . © 2 © 2
I, =M z at Z Pai (X, ¢, 1) |k — (a + r)x|! <f 62 ()]t — xlzsdt) (J. Olf’k(t)dt)
P 0 0

2i+j<s
i,j=0

Since [, 08, (Hdt =1

1

(o] E (o] ©
<&M Z at (Z Pai (X, c,7) |k — (a +r)x|2f> ( Pa i (%, c,r)f 95,k(t)lt—xlzsdt>
k=0 0

2i+j<s k=0
i,j20

1
2

s . J
<eMO (0(_5) Yoirjss a0 (a_5> = £0(1).

i,j20

Since € > 0 is arbitrary then I, >0 asa — oo.

Is=M Z at Z Pai (X, 0,7 |k — (a + r)xlff 65 (e’ dt
2i+j<s k=0 [t—x|26
1,j20

1 1

<M D@l ) perleen) = @+l < fl t_me;k(t)(t - x)Zth)Z ( fl t_xlzaeik(t)dt)z

2i+j<s k=0

i,j=0
1 1
9] 3 o 3
<M Z at (Z Pax(x,0) [k — (a + T)X|2j> (Z Pai (X, C) 9§,k(t)(t - x)zydt>
2i+j<s k=0 k=0 [t—x|28
i,j=0
: 2i+j =S
= Z a10<0( 2 ) O(a2)=0(1)
2i+jsr
i,j=0

Is >0 asa — oo.
Hence, I, = 0(1) as a — oo.
Combining the estimates of I; and I,we obtain (3.1).

Theorem 3.2. Let f € C,[0,) For some y > 0. if f admits a derivative of order (s + 2) at a fixed point, x €
(0, ), then we have

(lijrgoa (d(f;s HE(f;w,c,7) —fs(x)| ) > :<@+ sr)f(s)(x)
+ (x(r +cs) + % + %) e ) + <2x_p [(p+1)+ cpx])f(s“)(x). (3.2)

7928



e

Further, if £©*2) exists and is continuous on (a —n,b + 1) c (0,),1 > 0, then (3.2) holds uniformly in [a, b].

Proof: By Taylor's expansion, we have

S+2

®
ﬂo=§YQF% — 0!+ (e, =0,
Where ¥(t,x) » 0as t - x hence,
@ ds
U@)wcﬂ| fl?)»w Aa—xchrﬂ OMt@a—@szcn|

a—o a—oo w=x

limcx(cidsS HY(f;w,c,r) — f(s)(x)| > = lima<z f(L)(x) < Tws HY((t—x)5w,c, r)) _f(S)(x)>

N

+im (s He

Pt ) (E — X)5+%w,c, r)| )

:211+12.

HA(tS;w,c, r)|

2 (5w, c, r)|

sl dws - MNCEEIE (s + 1)

(s) s
h:ay ) d

N

+
dws

S+ (x) [(s + D(s + 2 ds
fE90) [( )( ) , ng(ts;w,c,r)|

Hg(ts+1‘w’c)| } ]+ s +2)! 2 X aw

d’ SHp(ts+2 w,c, T')| ] f(s)(x)}

(s +2)(— x) Hp(t5+1 w.e, r)| +

[Eoa(a+ 7+ ci)
(a)s

. [Eoi(a+ 7+ ci) FED(x)
=aﬂxm[ i - ] IO

[( + D! (=x)

i—o(a +1+ci)
(a)5+1

s—1 .
(s+Dm+@+1ﬂGp+“+2§HhM“+r+aq

2 p(a)s+1

[Foo(a 47+ ci)

x2+ (s +2)! O

—x?)

FE*D ) [(s + 22 (a0 + 7 + ci)
+ (s + 2)! [ 2 (a)*

(s + 22 (a+7+ci)

2 s (s+2)\IEZd(a+7r+ci)
3 @5 +(S+2)!<Ep+ > ) 2@ (=x)
(s+1) (s+3) [oo(a +1+ci)
+< > p+ > )(s+2)! OLE x]
=+ ]+ s
J= (s(s ; Dc N sr)f(s)(x);

I, = fS*D(x) (x(r +cs) + sto+1) + %).

2p
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X

Ja = £ (310 + 1) + cpxl )

Since I, >0 asa — oo.
Thus, we obtain (3.2).
4. Numerical Examples
In this section, we introduce some numerical examples for the sequence H? (f(t);x,c,r) by taking two test
functions and show the approximation by this sequence H, (f(t); x, ¢, ) and its derivatives to the function being
approximate. The results are explain by graphs and the error functions occur between the test functions and the
approximations.

Suppose that g is an integrable function on interval [a, b] and h is an approximate to the function g in

the interval [a, b]. We define the error E as follows:

b
E= f 19(t) — h(D)] dt.

2
Example 4.1. Put a = 20 and p = 1, 2,5 for the test function f(x) = E - (x - %) ,x € [0.1], we get the figures
(4.1)-(4.3) respectively.

Fiwe(41) figre(])

0 1 1 1% s Lo 1 04 06 08
I I

— et — Bfx-L0)  BH{x00) —E}fxl) —HjtxL) — testfngion — Ey{fa-L0) Hylfxdd) — Eyffal)l —HyixLl

Figre(43)

0% T T T T
0 02 04 0§ 08 1

— st focion — By fx-10) Byl 0.0) — Bylfa L0 —Hyjfx L))
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6

Example 4.2. Put « = 40, 80, 120 and p = 1 for the test function f(x) = i

figures (4.4)-(4.6) respectively.

1 2
- (x - E) ,x € [0.1], we get the

Fiae (1) . Figre(43)
03 03
044 044
034 03
02 021
||
014 0
! T T T T ! T T T T 1
0 02 04 06 1 0 1 04 06 [ 1
I I
— st inin — EL(-10)  ELEL00) H;:,nj;];n]—kg'c[f_x_l;1|| — )t o — Eg{2-10) gl 00) — BY{fx 10 —B}Ex L1l
Figure (4£)
03
044
03
[
01 N
U\ T T T T
) 02 04 06 08 1
.
| — st tmcin — B x-L0)  Ehfn0) —Bhix L0 —EpxL]

Example 4.3. Put a = 20 and p = 1, 2,5 for the test function f(x) = sin(10x) e~3*,x € [0,1], we get the figures

(4.7)-(4.9) respectively.

Figure (4.7} Figure (48)
05 0§
05+ 03
044 041
03 031
02 0
014 n
—
04 ~ & ~—
01 01
024 12
T T T T T T T T T
0 02 04 05 0 1 0 0 [ )] 03 !
: :
— et — Eyffx-L0)  Hyfn00) — HylEn L0l —Eylfx 1) — fa)estmsion — Ep(f-L0) Bg(En0) — Ejlfn L0 — Hy(Ex L)
Figure (49
05+
054
041
034
021
014 \
01 =
014
021
‘ : ‘ ‘ :
0 02 04 06 03 1
s
— et — En-L0)  HEyEx00) — EjExl0 —EjixL])
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6

Example 4.4. Put a = 40,80,120 and p = 1 for the test function f(x) = sin(10x) e~3*,x € [0,1], we get the
figures (4.10)-(4.12) respectively.

e (410) R (411)
15 16
051 0
044 4
134 03
124 0
0 . u
i N 0
0 u
02 0
y \ {
) (5} i 08 08 o ¥ n 15 03 1
: :
— fies mcion —Hyffa-L0)  Hylfald) — Hyffx 10 —HyExll) — i — Hffa-Ll) Byl H,é,lf_xLDI—Hxluti_x_11]|
Figure(417)
16+
151
14
131
0
1+
N
0
0
1 T 1 T T 1
0 0 I 05 08 1

|— e —Bl(a-10)  Bylfah0) —Eyfix Lo —BidaL)|

Exempla 4.5. Put o = 20,40 and p = 1 the convergence of the sequence d%Hf; (f (©); x, ¢, ) to the function

2
:—xf(x) = :—x( E - (x - %) ), x € [0,1], we get the figures (4.13)-(4.14) respectively.

Figure (413) Figure (414)

T T T T T 1 T T T T
] 02 04 06 08 1 [ 0 0 6 (] 1
1 i

— fjes i — Hy{fe-Ll]  Bfal) —H}fxLl) —RHixL]) — et — Kyffs-10)  Bfx00) —EifxLl) —EyfaL)
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Exempla 4.6. Put a = 20,40 and p = 1 the convergence of the sequence %Hg(f(t); x, ¢, r) to the function

= f(x) = = (sin(10x) e~3¥), x € [0,1], we get the figures (4.15)-(4.16) respectively.

Fare(415)

Figre (416)

0 0 0
I

T
03

— f1) test function F,:,\Er,-i,ﬂl

BLEx L0 —Hy{fx L0 —HyiEx L)

Table 4.1. Shows the value of the error function E by the parameter values a, p of the sequence H. (f, x,c, 1)

for function the test f(x) = i— (x - 1)2

2

Hyfe-Ll)

— 1) test fimction.

Eyfa00) — Hyffe L) —EjfaL)

The sequence

p=1

p=15

p=2

H? (f,x,—1,0)

0.5231988685e — 1

0.4035461651e — 1

0.3401310448e — 1

Hzfo (f; X, _110)

0.3098022066e — 1

0.2340296322e — 1

0.2027696454e — 1

Hfo.s(f: X, _1v0)

0.3037282140e — 1

0.2305826975e — 1

0.2010000244e — 1

Hzpo (fl X, 0;0)

0.6127126920e — 1

0.5073029289%¢ — 1

0.4553608828e — 1

Hf(] (fl X, 0;0)

0.3803138880e — 1

0.3128938169¢ — 1

0.2874132397e — 1

Hpy o (f,x,0,0)

0.3819753878e — 1

0.3148135068e — 1

0.2893827328e — 1

Hyo(f,x,1,0)

0.6658951445¢e — 1

0.5729171730e — 1

0.5299131396¢e — 1

Hf(] (fl X, 1;0)

0.4250067617e — 1

0.3640006110e — 1

0.3426809680e — 1

Hzf().s (f! x; 1’0)

0.4260499198e — 1

0.3652658173e — 1

0.3439444871e — 1

Hé)[] (f’ x’ 151)

0.7520779764¢e — 1

0.6518004854¢ — 1

0.5992990033e — 1

Hf[] (f’ x’ 151)

0.4762326366e — 1

0.4109374653e — 1

0.3853042539%¢ — 1

Hao5(f, %, 1,1)

0.4776705635e — 1

0.4125428055e — 1

0.3870234942e — 1

Table (4.1)
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Table 4.2. Shows the value of the error function by parameter values a, p for the sequence H” (f, x, c,r) for
function the test f(x) = sin(10x) e™3*

The sequence

p=1

p=15

p=2

HS (f,x,—1,0)

0.1153700137

0.1026977270

0.9480519059%¢ — 1

Hzfo (f; X, _1’0)

0.7965284146¢e — 1

0.06704181936e — 1

0.5991964902¢ — 1

Hio 5(f, %, —1,0)

0.7888248106e — 1

0.6635425644¢ — 1

0.5929919364¢ — 1

HY (f,x,0,0)

0.1248684215

0.1156266940

0.1101446950

HY o (f,x,0,0)

0.9010708858e — 1

0.08001907225e — 1

0.7452265499%¢ — 1

Hp, 5 (f,x,0,0)

0.8948387285e¢ — 1

0.7941388577e — 1

0.7393553518e — 1

Hé)g (f’ X, 1;0)

0.1311079457

0.1238737934

0.1197078019

Hfo (f; X, 1;0)

0.9809666512¢ — 1

0.8957011436e — 1

0.8501446977e¢ — 1

HfO.S (fl x; 1’0)

0.9749668073e — 1

0.8897284530e — 1

0.8442355702e — 1

Hé)o(f’ X, 1;1)

0.1300450161

0.1223008671

0.1177245063

HY (f,%,1,1)

0.9742135996¢ — 1

0.8859542122¢ — 1

0.8381471380e — 1

Hyos(f,2,1,1)

0.9683332206e — 1

0.8801244668e — 1

0.8324007680e — 1

Table (4.2)

Table 4.3. Shows the value of the error function E by parameter values «, p for the sequence %Hg(f, X,C,7T)

. d d, |1 1\?
for function the test ;f(x) =3~ (x — E) )

d »
EH‘}O(f' xl 1’0)

The sequence p=1 p=15
j—tzpo(f,x,—l,O) 0.5165158746 0.4315109183
j—foO(f,x,—l,O) 0.3698853954 0.3196723100
;—foo(f'x' 0,0) 0.5535021159 0.4855199331
;_foo(f' %,0,0) 0.4017649664 0.3643542686
;—foo(f' % 1,0) 0.5909387065 0.5263493438

0.4358381024 0.3984571765
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Table 4.4. Shows the value of the error function E by parameter values «, p for the sequence %Ho’j(f, X, c,7)
for function the test %f(x)

Conclusions

The numerical results show the effect of parameter p,c and r values in the approximation by our sequence. It
turns out that,

_HP (f,x,1,1) 0.6107287290 0.5468538012
_HP (f,x,1,1) 0.4515302033 0.4174223054
Table (4.3)

— i : —-3x
=— (sin(10x) e~3%)

The sequence

15

H? (f,x,—1,0)

1.558174800

1.357430849

Hfo (F,x,—1,0) 1.045151546 0.8463874786
Hfo(f: %,0,0) 1.637468279 1.474332363
Hfo(f: %,0,0) 1.151186273 0.9814928752

foor: x%,1,0) 1.687781683 1.543273588
Hfg(f, %,1,0) 1.227638145 1.074604477
Hé’g(f, % 1,1) 1.684164816 1.535270668
Hfg(f, % 1,1) 1.222612969 1.070498968

Table (4.4)

o The approximation increases whenever p increase
. The best approximation occur in our exampleswhen ¢ =—-1landr =0
. When « is sufficiently large the effect of the parameters p, ¢ and r is vanish
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