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Abstract: Let O(D) denote the class of all analytic or holomorphic functions on the open unit disk
D of C. Let ¢ and ¢ are an analytic self-maps of D and u,v € O(D). The difference of two weighted
composition operators is defined by

Toyf(2) = (W¢, uf = Wy f )(z) = u(@)(f ° 9)(@) = v()(f o ¥)(), f€OD)and z € D.

The boundedness and compactness of the differences of two weighted composition operators from
H:°(D) spaces into Ng(D) spaces ( resp. from Ng(D) into H:°(D)) are investigate in this paper.
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1. Introduction

LetD ={z € C / |z] < 1 } be the unit disk in the complex space. O(D) denotes the space of functions
that are holomorphic in D and H*(D) denotes the Banach space of bounded holomorphic functions
on D with the norm ||f]|., = sup|f(z)|. For a holomorphic self-mapping ¢ of D (¢(D) c D) and a

zeD
holomorphic function u: D — C, the pair (u, ¢) induces the linear operator W, ,: O(D) — O(D)
defined by

Wou(f)(2) = u@)(f © ¢(z)), f €OD), z€D.

W, . which is called weighted composition operator with symbols u and ¢. Observe that W, ,(f) =
M, C,(f), where M, (f) = u.f, is the multiplication operator with symbol u, and C,(f) = f o ¢, is the
composition operator with symbol ¢.

If u =1, then W, , = C,, and if ¢ is the identity (¢(z) = z), then W, , = M,,.
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During the past few decades, composition operators and weighted composition operators have been
studied extensively on spaces of holomorphic functions on various domains in C or C". We refer the
readers to the monographs [1,3,5,13, 18,20, 23] for detailed information and the references therein.

For a € D the Mobius transformation ¢,(z) is defined by

0uD) = 2" forzeD.
1-az

For each a € D, the Green’s function with logarithmic singularity at a € D is denoted by

g(e.) = log |soal(z>| )

The pseudohyperbolic distance p: D X D — [0, 1) is defined by

a—=z
p(a,z) = le.(2)| = |—‘ for a,z € D.

I -az
We will denote by
Pl pia = | LD
1 = (2)y(2)

It is easy to check that p(a, ) satisfies the following inequalities:

1 -p(a,z) - 1 - |z < 1 +p(a,2)
1+pa,z) = 1=laP = 1-p(a,z2)’

z,a € D.

For 0 < a < oo, recall that an f € O(D) is said to belong to the @-Bloch space 8% if

Bo(f) = sup ((1 = )1 @) < 0.

zeD

With the norm ||f]| = [£(0)| + B,(f), B® is a Banach space. When a = 1, B' = B is the well-known
Bloch space. For more information on Bloch spaces we refer the interested reader to [19]. Let B be
the space which consists of all f € B satisfying

Jim (1 - 12?1 (2)] = 0.

This space is called the little Bloch space. See [19] for more information on Bloch spaces.
Let @ > 0. The Bers-type space, denoted by H;°(D) , is a Banach space defined by

H; D) :={ f € O(D) /Su]g (1 =121 @) < o},

Hio@)={ 0D/ lim (1 =) If@) =0)

equipped with the norm
1l geo @y == Sup (1= PIf@I) for f € Hy (D).
ZE
Note that, H;°(D) is a Banach space with the norm ||| o).
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When « = 0, H;°(D) is just the bounded analytic function space H* (D). For more information
about several studied on Bers-type spaces we refer to [3,20].

Let K: [0, c0) — (0, o) be right continuous and nondecreasing function. The authors Ahmed
and Bakhit in [7] introduced the N (D) spaces as follows:

The analytic Ng(ID)-space is defined by

NkD) :={ feOD) / f [f@PK(g(z, a))dA(z) < oo},
D

Nk, o@) :={feO0D)/ im fD |f(PK(g(z, @))dA(z) = 0}

equipped with the norm

1Ry = SUP f If@PK(g(z,a)dA), f € Nk(D).

aeD JD

Remark 1.1. We make the following observations:

(1) If K(1) = 1, then Nx(D) = N,(D), since g(z,a) =~ (1 = |gal).

(2) If K(t) = 1, then N1(D) = A* (the Bergman space), where for 0 < p < oo, the Bergman space ‘AP
is the set of analytic functions f in the unit disk D with

1
A8, = — f FOPAAG) < oo,
P Jp

Remark 1.2. In the study of the space Nx(D), the authors in [7] assume that the following condition

1 2
(I1-1 1
=gy st 1.1
osgltlfl 0 (1—2‘1”2)3 (Og(r))r r < oo ( )

is satisfied, so that the Nx(D) space is not trivial.

Lemma 1.1. (/8, Lemma 2.2]) Assume that the function K satisfies (1.1). For each w € D, let

1= |wf’

h,(z) = m,

for z € D. Then h,, satisfies the following conditions:
(i) hy, € Nk(D).
(D) lawllngm) < 1.

(iii) sup [|y|Invem) < 1.

weD

Several important properties of the Nx(D)-spaces and H; (D) spaces and also of weighted
composition operators from Nk(D)-spaces to the spaces H; (D) and from H, (D)-spaces to Nk (D)
have been characterized in [7, 8, 15].

We cite here main results from [15] for the readers’ convenience.

AIMS Mathematics Volume 8, Issue 7, 16240-16251.



16243

Theorem 1.1. ([15,22]) Let K: [0, o0) — [0, 00), be a nondecreasing function and ¢ be a holomorphic
self-map of D. For a € (0, 00) and u € O(D). The weighted composition operator

Wy w = uCy, : Ng(D) — H (D)
(1) is bounded if and only if

@Il = 2Py
sup (- 0P )< (12)

(2) is compact if and only if

_ 1.2\
M) _ (1.3)

lim sup ( I~ o)L

"= Lig@)>r

Remark 1.3. When K(t) = t, Theorem 1.1 coincides with [22, Thoerem 3, Corollary 2].

Theorem 1.2. ([15,22]) Let K: [0, 00) — [0, 00), be a nondecreasing function and ¢ be a holomorphic
self-map of D. For a € (0, ) and u € O(D). Then the following properties hold:

(1) The weighted composition operator W, ,, = uC,: Hy (D) — N (D) is bounded.

(2) u and ¢ satisfy

lu(z)?
TPy | SE A <o 1.4
Szlelxg p (1 = |e(z)[?)% (g(z,a))dA(z) < (1.4)
(3) u and ¢ satisfy 2
|u(2)|
TErED T 15
ISCL;% L(I) (1 - |‘,0(Z)|2)2ct ( Z) (Z) < ( )

Remark 1.4. When K(t) = t*, Theorem 1.2 coincides with [22, Theorem 1].

Theorem 1.3. ([15,22]) K: [0,00) — [0, o), be a nondecreasing function and ¢ be a holomorphic
self-map of D. For a € (0, 00) and u € O(D), then the following are equivalent:

(i) Wy, u: Hy (D) — Nk(D) is compact operator.

(1) u and ¢ satisfy

hm sup f u@p ———K(g(z,a))dA(z) = 0
r—14en Jp, (1 = lp(2)?)*

(ii1) u and ¢ satisfy
u(z)l?
lim sup ————K(1 - |z])dA(z) =0

r—11cp Jsnp, (1 = le(@)I?)>

Remark 1.5. When K(t) = t, Theorem 1.3 coincides with [22, Corollary 1].

Lemma 1.2. ([7, Proposition 2.1]) For each right continuous and nondecreasing function K: [0, co) —
[0, 00), the following inclusion holds:

Ni(D) € H (D).

Our goal here is to investigate the boundedness and compactness of the difference of two weighted
composition operators acting from Ng(D) -spaces to H;’(D)-spaces and form H:;°(D)-spaces to
Nk (D)-spaces. To this end we introduce analytic maps ¢,¢: D — D and u,v: D — C and look at
the operator

Toy =Wy u—Wy,=uC,—vCy.
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2. Main results

2.1. Differences of weighted composition operators from Nk(D) into H;’ (D)

In this section we study the boundedness and compactness of two differences weighted composition
operators
Ty y:=Wsu—Wy,: Ng(D) — H (D).

In fact, the following results corresponds to the results obtained in [2,4,6,9-12,16,21].

We are now ready to prove a necessary condition and a sufficient condition for the boundedness of
T,y Nx(D) — H (D).
For that purpose, consider the following three conditions:

lu(z)I(1 = |21*)”

ﬁg((r4ﬂmm )<m’ D
v@)I(1 - |z1*)”

2£((1—WQW))<“* (2:2)

@I =12 @I = |z

(1 = le)P) (1 = @)

In order to prove the main results of this paper, the following auxiliary lemma is needed.

(2.3)

zeD

Lemma 2.1. ([17, Lemma 2.3]) For f € H;'(D) and z,w € D,

|1 =120 F @) = (1 = WD) Fw)| 2 Il ooz, w).

Theorem 2.1. Let K: [0, o0) — [0, o0) be a nondecreasing function, ¢ and ¥ are holomorphic
self-maps from D to D. For u,v € O(D) and a > 0. Then the following statements are equivalent:

(1) Tyy: Nx(D) — H(D) is bounded.
(2) @, ¥ and u, v satisfy the conditions (2.1) and (2.3).
(3) @, and u,v satisfy the conditions (2.2) and (2.3).

Proof. (3) = (1). Assume that the functions ¢, ¢ and u, v satisfy the conditions (2.2) and (2.3), and we
need to prove that T, is bounded. In fact, let f € Ng(D), then we have

17esPlle @) = sup((1 = 1) [Tt 0] )

= sup((1 - kP

zeD

(uC‘p - VCw)f(Z)

)

= sup @) (1 = )" () = V(1 = )" W)
) o @1 = D" v - R
: ggalﬂanfw@»[a_wﬂdm (I—W@W)]

v(2)(1 —|z*)*

_ 2 _ _ )
+(1—W&W)k1 W@P)fle@) - (1 M@N)ﬂw@»H
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IA

[u(z)(l — 1P v - IZIZ)“]
(1 -le@PF) (1 -Wk@P)
v(2)(1 - |z1?)”

(1 - W@P) [(1 ~lp@I")f(p(2) - (1 - Iw<z>|2)f<w<z)>”}

il sup | QA=) I@ICL =~ [Py
MEE | A= le@P) 1 - D

@I - |2P)"
+sup (—(1 SVED )2||f||NK<D>-

Taking in to account that Ng(D) < H*(D) ([7, Proposition 2.1]), it follows from conditions (2.2)
and (2.3) that

sup {|(1 - lp@P) (42
z€D

IA

ITe. sl < €Wl forall f € Ni(D),
where C is a positive constant. Therefore 7, is bounded form Nk (D) to H;’(D) as required.

(2) = (3). Observe that

u@I1 =P @IA = |2

(1 = le@IPP) (1= l@P) |

(IV(Z)I(l - Izlz)“) - (Iu(z)l(1 - Izlz)a) N
(I=ly@P?) /7~ \ (1=le@I?)

which implies that (2.3) holds.
Finally we show the implication (1) = (2). Assume that T, ,, is bounded from Nk(D) to H;’ (D)
and prove that (2.1) and (2.3) are hold. Since T, is bounded, we have for all f € N(D)

|7 Dl S W llaeco -

For each z € D, set

1 - p(w)?
]’lw(Z) =
(1-pw)z)’

be the function test in Lemma 1.1.
By taking into account Lemma 1.1, we have h,, € Nk and ||, ||x@) < 1.
Fix w € D, and consider the function g, defined by

1 — Jp(w)P? N y(w)(2)
(1 - ()32  Puw @)’

gw(z) =

for z € D. We have
gwllavim) < Cllhyllnm)-

Thus g, € Nx(D). Note that

8u(p(w)) = hy(p(w)) and g, (Y (w)) = 0. (2.4)

From the boundeness of
Ty y=Wpu—Wy,: Ne(D) — H (D),
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it then follows that

00 > |Ty ygullre=m)

sup (1 = 27)"Ju(2)gu(62) ~ VDo W )

zeD

\%

(1= 0P [t (0(@) - v@guw@))

(1 = JwP)* u(@)I(1 = lp(w)?)

(1 - lp(@)P)’
(1 — [wP)*|u(w)|
1 - lp(w)P

Hence the condition (2.1) holds. On the other hand we have

v

00 > ||T, y(h)llrey = (1= W) Ju(@)ho(@(w)) = (w)ho((w))|
> |A(w) + B(w)|,
where
(P 'uw) 1 -wP)'vw)
Alw) = 2 2
(1 - lp(w)?) (1 - ly(w)P)
and ,
1 _ (04
Bl = L D oy fota) — (1~ ) W)
(1 - lp(w)P)
In view of Lemma 2.1 and the condition (2.1) we deduce that |B(w)| < oo for all w € D, which
implies that |A(w)| < oo for all w € D. Thus, the condition (2.3) is proved. O

Remark 2.1. the statement (1) of Theorem 1.1 follows easily for the simple case v = 0 of Theorem 2.1.

Corollary 2.1. Let K: [0, o0) — [0, o0) be a nondecreasing function, ¢ and ¥ are holomorphic
self-maps from D to D. For u € O(D) and a > 0, then, uC, — uCy: Ng(D) — H; (D) is bounded if
and only if the following two conditions hold:

(1 = 1z lu(2)|
o )< =
and )
(1 = |z17)"u(2)|
(e )< 20

Proof. Assume that T, , is bounded. Then by letting v = u in Theorem 2.1 it follows that the
conditions (2.5) and (2.6) hold.

Conversely, assume that the conditions (2.5) and (2.6) hold. To prove that T, , is bounded, it suffices
in view of Theorem 2.1 to prove that

N ((1 P (- Izlz)“lu(z)l) .
e\ 1= lp()P - WP

AIMS Mathematics Volume 8, Issue 7, 16240-16251.
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We have
(1 =1z u(z)| - |212)* u(2)|
1 = lp(2)]? 1 -y (2))?
(1 — 12 u2)| |- (1 - le(2)l?)
1 = le(2))? 1= [y(2)?

(1 = 1zP*)u(z)| | = 1+ Q). ¥(2)
I Bl 6] 1 = p(e(2), ¥(2))
(1 = 12P)*lu(2)| 2p(p(2), ¥(2)) <o
L-lp@P  1-p(e2),¥(2)
Using Theorem 2.1, we obtain the boundedness of uC, — uCy: Nx(D) — H;'(D). The proof of
the corollary is complete. |

Remark 2.2. There exist non-bounded weighted composition operators such that their difference is
bounded.

In the following example we give operators such that neither W, ,, W, , and T, , = W, , — W, ,
are bounded from Nx(D) to H;°(D).

Example 2.1. By choosing the maps u, v, ¢ and  as follows:
1
wz)=v(ie)=1 and ) =yY() =2z 0<a< 5
A direct calculation shows
Sup(IM(Z)I(l - |Z|2)“) p(IV(Z)I(l - IZIZ)“)
wn \ (1 =1lp@)) en \ (1= ()

Inview of Theorem 2.1, it follows that neither W, ,: Ng(D) — H (D) nor W, ,: Ng(D) — H; (D)
is bounded. However from condition (2.1) or (2.2) it is clear that the difference operator Wy, — W, ,, :
Nk(D) — H(D) is not bounded.

The following theorem characterize when the difference weighted composition operators 7',
acting between weighted analytic type spaces Nx(D) and H:°(D) are compact.

Theorem 2.2. Let ¢,y: D — D be two holomorphic functions,u,v: D — C two holomorphic
functions. Let further W, and W,,,, be two weighted composition operators acting from N(D) into
H (D). Then the operators Tyy = Wy, — Wy, is compact if and only if the following conditions hold.

. @1 - [z2)°

1 ——1=0, 2.7
lﬁwm(u—w@m) @7
. WI(1 = [2P)”

1 — = 1=0, 2.8
rfﬁﬁﬁ(a—w@m) 8
lim sup (A(@) =0, (2.9)

=17 minflp)l, ()l }>r

where

(1 - z?)° O—Wf}

M@=W@‘W”mmhyﬂﬂmfa—wwﬁ

AIMS Mathematics Volume 8, Issue 7, 16240-16251.
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Proof. We omit the proof, since the techniques are similar to those of [14, Theorem 2.4]. O
Remark 2.3. The statement (2) of Theorem 1.1 follows easily for the simple case v = 0 of Theorem 2.2.

Corollary 2.2. Let K: [0, o0) — [0, o0) be a nondecreasing function, ¢ and ¥ are holomorphic
self-maps from D to D. For u € O(D) and @ > 0, then, uC, — uCy: Nx(D) — H; (D) is compact if
and only if the following two conditions hold:

. (1 = 121»)*u(z)|

1 —— =0 2.10

s J‘(SFL( 1= le@P ) (210)
and (1 = [2P)u(z)
— |zl u(z

li —_— | = 2.11

e @SE,( —wor | -

Proof. Assume that T, , is compact. Then by letting v = u in Theorem 2.2 it follows that the
conditions (2.10) and (2.11) hold.

Conversely, assume that the conditions (2.10) and (2.11) hold. To prove that T, , is compact, it
suffices in view of Theorem 2.2 to prove that the condition (2.9) is holds. Since u = v, then

lim sup (A) =0

=17 minflp)l, ()l }>r

Using Theorem 2.2, we obtain the compactness of uC, —uC,: Nx(D) — H;’(D). The proof of the
corollary is complete. O

2.2. Differences of weighted composition operators from H:.° (D) into Nx(D)

In this section, we investigate the boundedness of differences weighted composition operators
Tyy = Wou—= Wy, HY (D) — Ng(D).

Theorem 2.3. Let K: [0, o0) — [0, o0) be a nondecreasing function, ¢ and ¥ are holomorphic
self-maps from D to D. For u,v € O(D) and a > 0. Then the operator T, ,: H; (D) — Nk(D) is
bounded if the following condition is satisfies max (I, J) < oo, where

( Ju(z)|?

Lo ke )

I =sup
aeD

and

v(z)P
B La)dA()).
ilelllD? f (1 = (z)|?)% K(g(z,a)) (Z))

Proof. Assume that the condition in the statement (2) is holds and let f € H; (D). We have

oDy = sup f 7o (NQ| K(g(. a)dz

aeD

= sup [ (@ ~vCof @ Kiste,and:
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= sup fD u(2) f(#(2)) = V() f @) K(g(z, a))dz

aeD

IA

2
sup f (Iu(z)f(sO(z))l " IV(z)f('J/(z))l) K(g(z, a))dz

aeD JD

IA

> fD (|u<z)f(so(z>)|2 ¥ |v(z)f<w(z>)|2)1<(g(z, )dA(z)

= 2sup f lu(z) f(p(2)*K(g(z, @))dz + 2 sup f V(@) f(W(2)I K (g(z, 2)dA(z)
D

aeD

2
= 2sup f &(1—ISO(Z)IZ)z“If(SO(Z))IZIK(g(z,a))dA(z)

ad Jp (1 = lp(@))*
+2 Supf LAt ———= (1 - WP |fW(2)PK (g a)dz
a€D (1 Wy (2)?)>
u(z)l*
< 2l 31;]1; f o K a)dz)
V()P

2l ‘Z‘SS f T wam K a)dAQ))
< 2 ”f”Hf;‘jw(D) I+ 2| fllgemy J
< 2 llgem (I +J)
< Clifllagsm) »

which shows that 7', , is bounded form H; (D) to Ng(D). O

Finally, it seems to be natural to enquire a necessary and sufficient conditions for the boundedness
and compactness of difference weighted composition operator

T, , : HY(D) — Nk(D).

So it is left as an open question.

3. Conclusions

Firstly, the boundedness and compactness of two differences weighted composition operators
Ty y:=Weu—W,,: Ng(D) — H; (D)

are obtained. Secondly, we have investigated the boundedness of differences weighted composition
operators
T%W = Wap,u - W{//, v 7_{c(:o(}D) - NK(D)

Acknowledgments

The author extends his appreciation to the Deanship of Scientific Research at Jouf University for
funding this work through research grant No. (DSR-2020-05-2575).

We would like to thank reviewers for taking the necessary time and effort to review the manuscript.
We sincerely appreciate all valuable comments and suggestions, which helped us to improve the quality
of the article.

AIMS Mathematics Volume 8, Issue 7, 16240-16251.



16250

Contflict of interest

The author declares that there is no conflict of interest.

References

1. R. FE Allen, F. Colonna, Weighted composition operators from H, to the Bloch space
of a bounded homogeneous domain, Integr. Equations Oper. Theory, 66 (2010), 21-40.
https://doi.org/10.1007/s00020-009-1736-4

2. J. Bonet, M. Lindstrom, E. Wolf, Differences of composition operators between
weighted Banach spaces of holomorphic functions, J. Aust. Math. Soc., 84 (2008), 9-20.
https://doi.org/10.1017/S144678870800013X

3. P.S.Bourdon, J. A. Cima, A. L. Matheson, Compact composition operators on BMOA, Trans. Am.
Math. Soc., 351 (1999), 2183-2169.

4. B.R. Choe, H. Koo, I. Park, Compact differences of composition operators over polydisks, Integr.
Equations Oper. Theory, 73 (2013), 57-91. https://doi.org/10.1007/s00020-012-1962-z

5. C. C. Cowen, Composition operators on spaces of analytic functions, Routledge Press, 1995.
https://doi.org/10.1201/9781315139920

6. X. H. Fu, Differences of weighetd composition operator from weighted Bergman spaces to
weighted-type spaces, Bull. Math. Anal. Appl., 5 (2013), 65-70.

7. A. El-Sayed Ahmed, M. A. Bakhit, Operator algebras, operator theory and applications,
Birkhuser Verlag Publisher, 2009, 121-138.

8. A. El-Sayed Ahmed, M. A. Bakhit, Hadamard products and N spaces, Math. Comput. Modell.,
51 (2010), 33-43. https://doi.org/10.1016/j.mcm.2009.08.037

9. K. Heller, B. D. Maccluer, R. J. Weir, Compact differences of composition operators in several
variables, Integr. Equations Oper. Theory, 69 (2011), 419-428.

10. T. Hosokawa, S. Ohno, Differences of weighted composition operators from H™ to Bloch space,
Taiwanese J. Math., 16 (2012), 2093-2105. https://doi.org/10.11650/twjm/1500406842

11. T. Hosokawa, Differences of weighted composition operators on the Bloch spaces, Complex Anal.
Oper. Theory, 3 (2009), 847. https://doi.org/10.11650/twjm/1500406842

12. T. Hosokawa, S. Ohno, Differences of composition operators on the Bloch spaces, J. Oper. Theory,
57 (2007), 229-242.

13. L. Y. Jiang, C. H. Ouyang, Compact differences of composition operators on holomorphic function
spaces in the unit ball, Acta Math. Sci., 31 (2011), 1679-1693. https://doi.org/10.1016/S0252-
9602(11)60353-6

14. B. Hu, H. K. Le, Compact difference of weighted composition operators on N,, spaces in the ball,
Rev. Rom. Math. Pure Appl., 60 (2015), 101-116.

15. A. E. Shammahy, Weighted composition operators acting between kind of weighted Bergman-
type spaces and the Bers-type space, Int. J. Math. Comput. Sci., 8 (2014), 496—499.
https://doi.org/10.5281/zenodo.1091212

AIMS Mathematics Volume 8, Issue 7, 16240-16251.


http://dx.doi.org/https://doi.org/10.1007/s00020-009-1736-4
http://dx.doi.org/https://doi.org/10.1017/S144678870800013X
http://dx.doi.org/https://doi.org/10.1007/s00020-012-1962-z
http://dx.doi.org/https://doi.org/10.1201/9781315139920
http://dx.doi.org/https://doi.org/10.1016/j.mcm.2009.08.037
http://dx.doi.org/https://doi.org/10.11650/twjm/1500406842
http://dx.doi.org/https://doi.org/10.11650/twjm/1500406842
http://dx.doi.org/https://doi.org/10.1016/S0252-9602(11)60353-6
http://dx.doi.org/https://doi.org/10.1016/S0252-9602(11)60353-6
http://dx.doi.org/https://doi.org/10.5281/zenodo.1091212

16251

16. M. Lindstrom, E. Wolf, Essential norm of the difference of weighted composition operators,
Monatsh. Math., 153 (2008), 133-143. https://doi.org/10.1007/s00605-007-0493-1

17. P. J. Nieminen, Compact differences of composition operators on Bloch and Lipschitz spaces,
Comput. Methods Funct. Theory, 7 (2007), 325-344. https://doi.org/10.1007/BF03321648

18. J. H. Shapiro, Composition operators and classical function theory, Springer Verlag, 1993.

19.R. H. Zhao, On a-Bloch functions and VMOA, Acta Math. Sci., 3 (1996), 349-360.
https://doi.org/10.1016/S0252-9602(17)30811-1

20. K. Zhu, Operator theory in function spaces, Marcel Dekker, 2007

21. X. L. Zhu, W. F. Yang, Differences of composition operators from weighted Bergman spaces to
Bloch spaces, Filomat, 28 (2014), 1935-1941. https://doi.org/10.2298/FIL1409935Z

22. S. Ueki, Weighted composition operators acting between the N,-space and the weighted-type space
H:, Indagationes Math., 23 (2012), 243-255. https://doi.org/10.1016/j.indag.2011.11.006

23. E. Wolf, Weighted composition operators between weighted Bloch type spaces, Bull. Soc. R. Sci.

Liege, 80 (2011), 806-816.

@ AIMS Press

AIMS Mathematics

©2023 the Author(s), licensee AIMS Press. This
is an open access article distributed under the
terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0)

Volume 8, Issue 7, 16240-16251.


http://dx.doi.org/https://doi.org/10.1007/s00605-007-0493-1
http://dx.doi.org/https://doi.org/10.1007/BF03321648
http://dx.doi.org/https://doi.org/10.1016/S0252-9602(17)30811-1
http://dx.doi.org/https://doi.org/10.2298/FIL1409935Z
http://dx.doi.org/https://doi.org/10.1016/j.indag.2011.11.006
http://creativecommons.org/licenses/by/4.0

	Introduction
	Main results
	Differences of weighted composition operators from NK(D) into H(D)
	Differences of weighted composition operators from H(D) into NK(D)

	Conclusions

