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Abstract

In this present paper, we introduce a generalization definition to Beta weight functions
depend on a non-negative integer r called » —Beta. This definition restricts to the classical Lupas
and to the classical Beta weight functions whenever r = 0,1 respectively. In addition, we used
these weight functions to define two operators of summation and of summation-integral types.
Surly, these operators restrict to the classical Lupas operators and to the classical Beta operators
of both summation and summation-integral types whenever r = 0,1 respectively. In addition, we
can get the mixed operators of Lupas-Beta and Beta-Lupas for a suitable chose of integer values.
Furthermore, we derive a VVoronovaskaja-type asymptotic formula for the new operators from
which we can get the similar formulas for many operators of summation and summation-integral
types of mixed Lupas-Beta (or Beta-Lupas) weight functions and more.

Key words: Linear positive operators, Beta We define and study two
operators, Lupas operators, generalization operators of summation and of
Voronovaskaja-type asymptotic summation-integral types as follows:
formula. For

f € ,[0,00) = {f € C[0, c0):
F(OI < ML+ )"

1. Introduction for some M > 0,y > 0},
the summation r-Beta operators are defined
For neN:={12,..} and s is as:
integer number the notation (n)is defined
a5: S BY(f%) = o Zﬁ{ @ ().
(n)s
nn+ 1)...(n +s — 1),s >0 L (1.2)
1 s=0 The summation-integral r, s-Beta operators
= 1 are defined as:
,s < 0.
n-Dn-2).(n—s) > B (fx) = Z B )
Forn € N,r,k € N° := N U {0}, we (n)( )s-1
define r —Beta weight functions as: )
r} (n+ k), f B (®) f()dt. (1.3)
Bri() = T P (), (1.1)

(1+x) ) ) Our operators (1.2) and (1.3) are reduce to
whereP, n.k(xz) is the Lupas weight functions many operators which are studied from
defined as: @ different authors. We refer here to the

Ppi(x) = ((k))lf k(1 4 x)~0F0 following operators:

€ [0, ).
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Put r =0(or r=1), the operators (1.2)
reduce to the classical Lupas (or classical
beta) operators discussed in @ ®respectively.
Put r = s = 0, the operators (1.3) reduce to
the modified Lupas operators discussed in 4.
Put r =0and s =1, the operators (1.3)
become the mixed Lupas-Beta type
operators given in ®. Put r =s =1, the
operators (1.3) reduce to the modified beta
operators studied in ®. Putr = 1 and s = 0,
the operators (1.3) reduce to the mixed Beta-
Lupas type operator studied in (- and so on.

The main object of the present paper is to
study the basic pointwise convergence
theorems for the operators (1.2) and (1.3) in
simultaneous approximation and then
proceed to introduceVoronoskaja type
asymptotic formulas for the two operators.
The basic pointwise convergence theorems
and Voronoskaja-type asymptotic formulas
for many papers in this field can getting by

choose a suitable values of r and/or s. See
(2),(3),(4),(5),(6),(7) and SO on.

2. The operators B (f; x).

In this section , we study the operators
(1.2). We show that these operators converge
to f(x)belongs to C,[0,) by applying
Korovkin's theorem (see ®). The first our
lemma is giving us some properties of the

weight functions 817} (x).

Lemma 2.1.
For x € [0,0),m € N°, we get:

n}}ﬂszwmﬁ

(2.1)
aiw“m=wmm (22)
3) ) k2B (x) = ()20
kZ i
)% 23)

34

@xu+x»—ﬁ”@>

= (k (n+rORTx);  (24)
5) For m € N°, suppose that ¢{r} (x) =
Dhe okmﬁ{r}(x) then
O () = x(1+ x) o7 ()

nm+1
+(n+71) xd){r} (x). (2.5
Proof.

Using the direct computation and the
facts that), ;o P (x) = 1, Xi’_g kP (x) =
nx and Yo k2P (%) = nx + n(n + 1)x?
(see @) the consequences (1), (2) and (3) are
easily follow.

To prove (4), using the fact

x(1+x) %Pn,k(x) = (k — nx) Py ()
(see(4)) we have:
 plr} ( + k)r

ﬁ k() = 1+ x)r

d
X apn,k (x) = 7Py i (2)}.

From which the consequence (4) is follow.
Finally, the proof of (5) follows by using (4)
and the direct computations. O

——{x(1+x)

From above Lemma, we can get
easily the following facts. Hence, the

operators B,{f}(f, x) converge to the function

1jB,§T}(1,x) = 1; (2.6)
)BT (6, %) = x; (2.7)
{r} _ (Tl +7r+ 1)
2)B,(t%,x) = NCrT 2
+ D) X. (2.8)

For m € N°, we define the mt" order

moment V{m(x) of the operators B,{f}(.,x)
as:

1 oo
WW@—?TEﬁ“@)
k=
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m

(”’ ’) .

For the functionsVn{;,}l(x), we have that
Vo) =1,V (x) = 0 and

’'nl

m+rVT ) =x(1 +x)

nm+1
d
x{av,f,ﬁ(xﬂmv{” 1(x)} (2.9)

Consequently, the function V,f;,}l(x) is a
polynomial in x of degree m and for each x €
[0, o), we have

V,E:,}l(x) = 0(n~Im*11/2),

Proof.
By direct computation, we can find the

values of v,ig} (x) and Vn{,rl} (x)

Next, we proof the recurrence relation (2.9).
Using the equation x(1+x)—— ,B{T}(x) =
B (k — (n+1)x) (see Lemma (2.1)),
we have:

x(1+x){ v o) —my (x)}

nm-1

Z(k — (+ OB (E =™

~ ),
B (n+ r) k
T, & <(n ) x)

X B () (& = )™,
Hence, the consequence (2.9) follows.
Finally, using the induction on m an (2.9),
we can easily prove that Vn{f}l (x)isa
polynomial in x of degree m and
Vn{;,}l(x) = O(n‘[m“]/z)
forall x € [0,0). O
Lemmaz2.3.
For an integer,m > 1, we have:

L PR —
(m);(m+r)m
m(m—1) _
X (n)r+mxm + T (n)r+m—1xm 1]

+0(n~?).

Proof.
Using induction on m and (2.5) our
result follows immediately.

Lemma 2.4.®

There exist the polynomials Q; ;;(x)
independent of n and ksuch that
@+ 0¥ (BI@) = ) (1)

2t+j<i
t,j=0

x(k — (n+ 1)) Qpj ()BT (%)

d
whereD = —.
dx

Theorem 2.1.
Let f €C,[0,0),y >0 and

f@exists at a point x € (0, )where i € N.
Then we have:
® .
(BY(F;)) " = fOx)asn - oo,
Proof.

Using Taylor's expansion of fat x,
we have

)
Fo= YT g
m=0

+e(t, x)(t — %),
wheree(t,x) - 0 as t - x.
Then,

(B{”(f' ))(i)
z f(m)( )(B{T}((t o x))(i)

m=0
+ (B,{lr}(e(t, x)(t — %)% x))(l)
=FE; + E,.
Now, since Vn{m(x) is a polynomial in x of
degree m (Lemma 2.2) then

£, =20 (50 )
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(l)(x)z(l) x)i) B{r}(t] x))

f( )(x) (B{T}( ))()

— f(l)( ) ( )r+l '
(n),(n+r)

- fO(x)as n - oo,
Now, we estimate E, as follows:

E, = (B{r}(e(t x)(t —x)5 x))(i)
= Z (5700)"” et 0t - 0

From Iemma (2.4), we get.
Qrji(x) (n+n)t

B2 = ), &d+ 0}

2t+y<i
t,j=0
(o]

x Y BILCoe(t )

xécko— (n+1r)x)(t — x)t
< Qji(x) (n+r)t+
- ot (M), {x(1+x)}
t,j20

x(e > Bl -«
|t—x|<8

4 Z B0l — xlie(t, x))

[t—x|<8
E, = E3+E,.
Since €(t,x) » 0as t —» x for a given
e>0 there exists a &6>0 such

that|e(t,x)| < & whenever 0 < |t — x| <
8. Further if y > max {a, i}, where y isany
integer, then we can find a constant M; > 0
such that |e(t, x)(t — x)¢| < My (1 + ©)Y for
|t — x| = 4. Since

Qt] l( )
———=M(x) = M.
R Gy - M=
t,j20
Vx € (0, ).
Thus, applying Schwarz inequality for

summation

(in view of Lemma 2.3)

36

E3 < EMZ
1
1
x Z (n+7‘)t+] (( ) ,B{T}(.X')>
2t+j<i r [t—x|<é
£,j=0

1/2
1 E {r} i+]j
8 ((n)r |t_x|<6ﬁ (x)(t B x)Z( 1)>

(t+1)>

<M,¢ 2 (n+r)t+10<

2t+j<i
t,j=0

=¢e0(1)
= o(1)since ¢ is arbitrary.
(n+r)tt

E4, < MIMZ (n)
r

2t+)<i
t,j=0

BraC)(1 +6)Y
[t—x|=6
Applying Schwarz inequality for summation

> ﬁ“(x))

|t—x|=6

X Z (n+r)t+1( !

2t+j<i ( )r
t,j=0

1/2
1 } ‘ r} 2
8 ((n)r |t_x|>5ﬁ (x) (1 + t) y)

=M z (n + 1) 0@m5)
2t+)<i
t,j=0
= 0(nt*=9).
Therefore
E, = o(1) + 0(nt*~9)
— O(nt+j—5)
= o(1)forsomes >t + .
@ .
Then (B,{f}(f; x)) = FO ().
Theorem 2.2.
Letf € C,[0,0), y > 0. Iff(*Dexists
at a point x € (0, ), then
@ .
lim n [(B{r}(f- X)) - f@(x)]
n—-oo
L(l 1)

fOG) +rif P (x)
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+x(1 + x)

Proof.

RO

By Taylor expansion of f, we have

i+2

(m)
f(t)—zf D (e~

+e(t, x)(t — x)t*?

wheree(t,x) —» 0ast - x.

(B{r} f; x))(i)

i+2

= P (g0 - )

®

m=0 |
+ (B (e, 1) (¢ — )2 x))a)
=01+ Q3.
Then,
f(l)(x)
l+2 (m)
m=0

{ f(t)( ) (B{T}( )) ®
f(‘“)(x)
(l + 1)! '
X [—(1 + Dx (B,{lr}(ti; x))m |
" (B{r}(ti+1. ))(1)]
f(1+2) (x)
(+2)!

+

+

—fO ()

~fO ()

~fO ()

y l(l +D0E+2) (B{r}( ))(i)

2
—(i + 2)x (B,{lr}(ti“; x)) ®

= Z f(’:;!(x) Z (Zn) (—x)mJ (B,{f}(tf; x))(i)
- 2T (7)o 6w

37

x [(Br{lr}(th; x))(i)]} — FO(x)
i (M)t
_ ) r _
=m0 {m)r(n Y 1}
: (n) +i
(i+1) st
nf ("){ O
(n)r+i+1 X (n)r+i i
), + 1) " 2(n),(n+ )i
_|_nf(i+2) (x) {&xz
2(),(n+ 1)
_ (M)r4it1 2 (M4 .
), (n+ 1~ 2(), (n+ )
+ (n)r+i+2 xz
2(n),(n + r)i+2
(n)T+l+1 1 0 -2
200, (4 ez T x0T
JL _ D 0 + rif 0 ()
x(1+x)
T

f+2(x)asn - oo,

The uniformity assertion follows as in the
proof of Theorem 2.1. m|

3. The operator BT (f; x).

In this section, we study the summation-
Integral r-Beta (s-Beta) type operators (1.3)

It can be easily verify that the operators
defined above are linear positive operators
and that B (1; x) = 1.

Now, we show that the
operatorsB "} (f; x)converge to f (x)in
C,[0, ) by applying Korovkin'stheorem®:
Lemma 3.1.

Forx € [0,0), if the following
conditions hold:

LB (L) =1 (3.1)
(2)BI ;%) = E ; 21+ m+1)x)
= xassrll — 00; (3.2)
(3B (%)
_ s—3
= s 2+4(n+1r)x

+(n +1),x?)
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(3.3)

= x%asn »
Proof.

By using the integration by parts, we can
easily get the result.

f S emde

=(k+ 1)m(n)s—m—1 . (3.4)

1)Whenm = 0, by the formulas (2.1), (3.4),

we can get:

()51 {r}
OXON 123 e =1.

2)Whenm = 1, by the formulas (2.2),(2.2)
and (3.4), we can get:

B (t; %)

1
Wz BIRGO) Gk + 13 ()5

_ (n)s 2 {r} {r}
OO (Z GO+ Z “n m)

_ (n)s 2

= . )s ((M)y + () r41%)
_ (s (1 + (n+ r)x).

O
3)When m = 3, by the formulas (2.1),(2.2),

(2.3) and (3.4), we can get:
By (% %)
_ 1
() (n)s,

(n)s—3 {r}
= s { Zﬁ ()

+3 Z kBU)(x) + ; k2plr) (x)}

(n)s 3

By (1;%) =

o)

Z BIAGO) U+ 1)y () s

{2() + 3(N)rs41x

HOXOM

+(n)r+1x+(n)r+2x2}
_ (n)s—B 2
= s 2+4n+r)x+n+r),x°} O
Lemma 3.2.

38

The m-th order moment T{T s (x) for the

summation-Integral of mixed r-Beta and s-
Beta type operators defined as:

T“(x)—B{”}((t )™ x)

{r}
(n)r(n)s 1Zﬁ e

X fo BEL(®) (t — x)™dt.

And has the following properties:

T () =1,
{r s} ( )S—Z
T =00

(M)s—,(n+71)
+< O ‘1>"

and there the recurrence relation holds:
n+s—m-— 2)T{r511(x)
=M+ r)xT{r S x) = (n + s)xT{T S} (x)
+(1+ 2x)(m + DT (x)
(1 +x) o T{”}( )
+2mx(1 + x)T{r S} 7L (0.

Further, we have:

1) T{r S} (x)is a polynomial in x of degree <

mand is a polynomial in n~1of degree m.
2)for every x € [0, o),

TS (x) = (n-[mT“]),

where [T] denotes the integer part of the

(3.5)

m+1
value -

Proof:
Using Lemma (3.1).

{rs}(x) — {rs}(l x) — 1
T,ﬁ;} (x) = B9 ((t — x); x)
= BV (650 — xB) (1;0)
_Wsa ((n)s_z(n +7)
(n)s—l (n)s—l

{r,s} _ 1 {r}
' (#) = (n)r(n>s_1kzﬁ <)

— 1>x;



Basrah Journal of Science (A)

Vol.34(3), 33-44, 2016

f B () (t — xymat

d
{r.s}
T @)

— {7”}
o kz dx Prc)

f SO (¢ —x)mde

_ m N {r}
(n)r(n)s—lzﬁ (X)

f B () (£ — )™ dt

x(1+ x) < d " S}(x) + mT{r s} 1(x))

o)

___ ' 4 m
OFORPIRR PR

<[ B ¢ -t
WE BNk = (n + 7))

f B (1) (¢t — )™t

{r}
=, (n)s , z Pnic)

j (k—(n+s)t)ﬁ{ ©) (¢ - )™de
(n+s) )

HOROM 125

] B () (¢ — )™

(n+r)x )
RORONS Z re(x)

X f mﬁ{S}(t) (t — x)™dt
0

_ 1 )
HOXOM Z ()

x f e 0 3{ (©) (t — x)dt
0
(TL + S) {7‘}
HOXON 1Zﬁ
.]- {S} (t) (t — x)m+1dt

(n +5)x )
HOXON Z Pnic )

x [ B @ o
0
—(n+ r)xT{r S} (x)

_ 1 (r}
ORON Z P )

Xfoo{(t—x+x)+(t—x+x)2}
0

X — ﬁ{ () (t — x)™dt
—(n+ r)xT,E s} (x)
+(n+ )T (x)
+(n + s)xT{r S} (x)

_ 1 r}
HOXOM Z P ()

fooiﬁ{S} (t) (t _ X)m+2dt

HOROM Z P

f —ﬁ{S}(t) (£ - " *de

x(l + X) {T‘}
T, (n)s ; Z P

f B (e~ xymde
0

—(n+ r)xT{r S} (x)

+(n+ )T (0

+(n+ s)xT{r s} (x)

—(m+2)T" (x)

nm+

—(1+2x)(m + DTS (x)
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—mx(1 + x) TS

nm-—1

—(n+ r)xT{r S} (x)

+(n +5) T,,Er,,fil(x)

+(n + s)xT{r S (x).
Hence,
(n+s—m—2)T (%)
= (s + TP @)

+(1+ 2x)(m + DTS (x)

(1 +20) = T{”}( )
+2mx(1 + x)T{r S} (). o

Lemma 3.3.
Thenthe recurrence relation is

(Tl +s—m-— Z)B{r'S}(tm+1' )
=x(1+ x) B{”}(tm x)+ ((n+7)x

+(m+ 1))3,5”}(tm,x)(3.6). O
Proof:
By direct computation and using
Lemma 3.2.

Lemma 3.4. For m > 1, we have:

n)e_
Br{lr,s}(tm;x) _ ( )s (m+1) {(n n r)mxm
(n)s—l
+m?(m + 1)y x™ 1} + 0(n72).

Proof:

The result is true form = 1. We
prove the result by induction method.
Suppose that the result is true for m, then

n)s—
B ;) = T (4
(n)s—1
+m2(n + 1)1 x™ 1} + 0(n72)
Thus using the identities (3.6), we have

n+s—m-— Z)B{r'S}(tm“' x)
=x(1+2) B{r SHem; x)
+((n+ r)x + (m + 1))BI S (t™; x);

40

[(x + x3){mn + 1), x™ !

+m?(m—1)(n+1)y_1x™ %}
+((n +r)x+ (m+ 1)){(n + 1), x™
+m?i(n 4+ 1), x™ 1 + 0(n7?)

— MWs—nen) [m(n + 1), x™

(n)s—l
+m(n + ), x™mtt
+mi(m— 1)+ 1)y x™
+(n+r)(n+71),x™?
+mi(n+r)(n+1),_x™
+(m+ 1N+ 1), x™] +0(n3?)
_ (n)s—(m+1)
(n)s—l
+C2m+ 1D+ 1), x™
+(n+r+m—1Dm?m+1)y_1x™]
+0(n~?%)
BT{lT,S}(tm+1; x)
_ (n)s—(m+2)
(n)s—l
+2m+ 1)+ 1)px™ + m?2(n + 1), x™]
+0(n?)
BT{lT,S}(tm+1; x)

_ (n)s—(m+2) m+1
- (n)s—l [(n + T)m+1x
+(m+ 1?2+ 1)pmx™] + 0(n™2).

This completes the proof of the lemma.

m|

Next, study the rate of point wise
convergence, an asymptotic formula and
errorestimation in terms of higher order
modulus of continuity in simultaneous
approximation for the operators (1.3).

[((m+n+7r)(n+7r),x™?

[(Tl + 7‘)m+1xm+1

Theorem 3.1.

Let f € C,[0,00),y >0, and
f@exists at a point x € (0,0). Then we
have

(B9(0) " = FO@asm o0

Proof. By Taylor expansion of f, we have
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t—x)™

L rm)
=10
m=0

+e(t, ) (t — x),
where e(t,x) > 0ast - x.

Now, we get
BI(fix)
=B ( z %(t — )™
" +e(t, x)(t —x)5 x )
(B x))(i)

=3 O (9 -y )
m=0

| NG
+ (B,{lm}(s(t, x)(t — x)5 x))
V= U1 + U2
First, to estimate U,, using binomial
expansion of (t — x)™, and
Lemmas(2 2),(3.2), we have:

U, = Z f(m)( )(B{rs}((t x)™; x))(i),

f(l)(x)z(l> x)i) B{rs}(t, x)>

]c( )( ) ( {r'S}(ti;x))(l)
FOG) (s l.
= i (n)s(_l ) {(Tl + r)ix

+terms in lower powers of x}®
- fO(x) asn - .

U, = (B,Sr'S}(s(t, x)(t — x)5 x))m

1 C T
= o 2, (B )

X fo BEL®) e(t, x) (£ — x)'dt

Next, using Lemma (2.4), we obtain
Qt]l(x) (n+r)t
() (M)s—q {x(1 + )}

2t+j<i
t,j=0

U, =

41

— (n+ M) BT ()

“Q

0

f BEL () e(t, x)(t — x)lde
0

Since £(t,x) » 0as t —» x for a given
e>0 there exists a &6>0 such
that|e(t, x)| < & whenever 0 < |t — x| <
8. Further if y = max {a, i}, where y isany
integer, then we can find a constant M; > 0
such that |(¢, x)(t — x)¢| < My (1 + t)? for
[t — x| = 8.

Since,
Qrji(x) _
2t+j$i {x(1+x)}i . — M(x) - M2 Vx E (0’ m)_
t,j=0
Thus,
(n+nr)t
U, < M, 2 n+r)
2t+j<l(n) (M)s—1

t,j=0

X ¥ |k —(n+r)xl BT

X

ef BEL(®) |t — x|idt
|t — x|<6

+f BEL®) |et, ) (¢ — x)F|de
[t — x|=6

.= U3+U4
U3 SSMZ Z (n+r)t

2t+js<i
t,j=0

B (%)
s (), ()4

xf BE)(0) It — xlidt
|t — x|<&
Applying Schwarz inequality for integration

[ee)

|k — (n+r)x|/

U; < eM, Z (n+7r)t
2t+)<i
t,j=0
B (x)

szomlk - (Tl +T')X|]
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1

{s} 2
8 (-Il-t —x|<aﬁ (t) dt)

Applying Schwarz inequality for summation

1/2

Us; < eM (n+1r)t
e

B i (x
(e s

x(k— (n+1r)x)? )E
® {r}
o ( By (x)
P (n),(M)s—1

X f BN (£ — 0)%dt )
It — x|<8
by using Lemmas (2.2)and (3.2), we obtain

Us < eM, (n_%) Z (n+r) (né)

2t+)<i
t,j=0

=0(1) = o(1).
Since £ > 0 and arbitrariness then,

U4SM1M2 Z (n+7”)t

2t+js<i
t]>0
r}

© {
xZ(n) )y e (!

=0

X f B () (1 + t)rdt
It —x|28

Using the Schwarz inequality of integral and

summation
U, <M M, Z (n+7r)t
2t¥y<i
t]>0
{r}
XZ k= (n+ x|
n), (n)s 1

k

[ee]
( |t — M>6

0
1
2

X

AA0) dt>
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1/2

% <f BEL (D) (1 + t)Zth>
|t — x|=6
<M, M, Z (n+7)t

2t+)<i
£,j=0

X ((n)s—l
k=0

o)

B0

ORONNS

—(n+ r)x)2f>2

( U}(x)
i (n)r(n)s-

U, < My M, |
X z (n+1)t (n%) 0 (n_%)

2t+)<i
£,j=0

=o0(1),whenm > i.
Finally collection the estimates of U;&U,,
we get the required result. O

Theorem 3.2.
Letf € C,[0,00),y > 0.
If £ (+2) (x)exists at a point x € (0, ©), then

tim n[ (B (0) " - FO )]
= { }{ [ir+i(i;1)
_ lis _ <(l+1)2ﬂ _ 1)] }f(i)(x)

+{xQi+r—s+2)+ (i + DD (x)
+x(x + 1D fFHD(x)

Proof:
By Taylor expansion of f, we have
i+2
£ ()
fO =) = -0m
m.:
m=0

+e(t, x)(t — x)H*?
wheree(t,x) > 0ast — x.
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(B{r,s} (f; x))(l')

i+2

Z f(r:l( )(B{rs}((t X)™: x))(i)

m=0

, ®
+ (B,ET‘S}(s(t, x)(t — x)+2; x)) l
= Wl + Wz
i+2

(m)
—fO) = Z fT'(x)
m=0

< (B -0 0) "~ O
1+2 f(m) (x)

m!
m=0
. A \Ym—j {rs}(.j

x;( )( x) (B (t x))

. —f D)
_iﬂmm
B - m!
< (7)o (8w

: —f D)

={ @ (BY(e x))(i)
[‘“ + Dx (BY(e5 x))(i)

FEDG)
+ (B{r,s}(ti+1. x))(i)]

(i+1)!
FEDO[E+DE+2) L,/ s 0
(i+2)! 2 x? (BY (¢ x))

. ®
— (i +2)x (B,Er‘S}(tl“; x)) l

o]

—fD(x)
; ( )s (i+1) }
— @
f (X){ O n+r)—
4+ D () {—(()ns);izl)x(n+r)i

+H(n+r)px+ 0+ Dn+1r)}
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« (n)s—(i+2)}

(M)s-1
+f(i+2)(x) { > ( ()s) (H;l) (n + )l
(n)s (L+2)

). —————{(n+ 1)1 x* + (n+1)x}

(n)s—(1+3) (Tl + r)i+2
+{mk1{ 7~

+(+2)(n+ r)i+1x}

+0(n~?).
The uniformity assertion follows as in the
proof of Theorem (3.1). |
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