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Abstract
A generalized integration operator is defined by

I05(=) = / T ((0)g()de

induced by holomorphic maps g and ¢ of the unit disk D, where ¢(D) C D and n is a
positive integer. In this paper, we investigate the boundedness and the compactness of
the differences of two generalized integration operators from a-Bloch spaces to 5-Bloch

spaces.
Keywords

Differences, Generalized Integration Operator, Bloch Space

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

WDAEFHCH AT A, H(D)AD BRI Rk, Hoo(D) AD_ERA FH#ET R %
R0 < a < oo, BlochM 7 [A] (Eia-Bloch 7 [A]) B & #& T A7 i &2

171l = sup(1 = [=2)°1 ()] < o0

TR AR, B, FE3EE| f | e = | F(O)| + || flla B3N, BRI p—Banach Z5[A].

FEARSCH, 1S (D) DB 1 5 IR BT W 4. S f € H(D), 5 X ble € S(D) MR E &
FHCO,f = fop. BEHTHBITERITIFIAL —, B RIIHR 50, H% R . X T
28 ST R B )T AL 2B TR B ISR 1] [2).

Yig: D — CRNRGIFE A ERMRHTWSS, X f € HD), 2 € D, BIT

1,f(z) = / T FOG Qe (= € D)
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JNRiemann - StieltjesH ¥ (8%) X Cesaro H¥). Ch. PommerenkefECHR [3]H & X/ 7T | Riemann
- Stieltjes H ¥, HAE T I fEH? FA R4 HA g € BMOA. SCiik [4]F0 5] g5 0 2] 7 HAh
FIHP(1 < p < oo) a3 A, HARYEFT 5 gl 58 e 21 Hl 1 I, /£ HP I BENERI I, 72 H? b fSchattenk.

AT, Rl BT
I™f(z) = / £ (p(O)g(Q)de, 2 €D.

FRAZE TR X 5, HAE (67| )og] IR SCIER (780 [8)h 13 3 ik — B B, R, &
%Igﬁgﬁfu%ﬁi%ﬁﬂgﬁﬁiﬁ@ﬁ@Rimann—S’cieltjes I, W FHsE b, ﬁ?ﬁ@ﬂﬂ%iﬂﬁ%%%ﬂ
BT i, Mn = 18, ISU8EES. Stevié, S. Li, X. Zhu AW, Yang?E SCER [9-15] % BT 58 (47
SEF. Hn=1,9(z) = ¢ ()N, WAEEHEFC,. HILDANUATE T, n=m+1,9(z) = ¢'(2), M
AT C,D™ f(2) = f(p(2)) — F™ ((0)) (HICHR [16-18]).

BT FEH? A3 8] B2 A 5T RC(H?) B 30 4 G5 K (BT YE H0m 4 & ST, STk [19] 7 1 IR
KIMANAIEEETHESER. MG, AD0TFRE BZE 7 OInB)E &5 7/ 2% 7. MacCluer,
Ohnof1ZhaofE [20]FHiEHI TC, — Oy : H® — HWEMEC, - Cy : B - H™ MRS
. FB, H® EME & HFC, MCOER —NEE > X LY HCEC, — Oy« B — HYH 3.
Hosokawa%[thno 2 21 A BEIH> ER AN IR & 57 250 (A TS 4 th 7o
Mg, B M TATI AR Y EE. BIH B LR, T HAINB)E & 51 2 2 M SCiA IR 2,
n [22-25), HAh 5 2 1 SCHRAE LA —— 51 .

A, A TRR T - Bloch 2 [ 2] 3-Bloch 25 [8]_E PN IR 2555 22 B A SRR AT 1 i) 7.
[FIRF, AESEUERT: SO IR EC A Ry BUE A —E A A .

2, —Lg|IH

Xta € D, o, AD EHEOB el H FAMLS. B, 0,(2) = z e D. [FIN, D_F Oy pE s

N

az’

p(za) = low(z)| =| ;= |, za€D.
BTOR, BeAllg o0 rh E ZASR LI 7 2 L5,

3|381 [26] Xta >0, fe B, A
[RAIFER

(= [Py

If™ () <C

HrhC5 fIk.
5( [1],Pro.3.11) KJIEMI AL, W] LATS30 R 41 5] #i2.

BIEE2 %o, 0 € SD), gi,g2 € HD). WIS, — I, « B* — BF REH T4 HAL
g B L BRRAT T, HA B AT A S}, 4 DI T
SRS O, (IS, — I5,) fillse — 0.

e
HE
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B33 [27] W0 < o < co. WAIEBEzw € D, FEBMC > 0, HEMFHS € B

|| fllge < 1B, f5
(1= [2)* 0 (2) — (1 = [w]?)* T (w)] < Cp(z,w).

31384 [27] Fftz,w € DHa #0, 4

B 1— |a|?
fa(z) = ala+1)--(a+n—1a*(l—az)*’

_ 1 n(1 - |af?) (a—2)(1—]aP)
ka(Z) - O((C¥+1)(a+n) <C_Ln+1(1—a2)a « dn(l_az)a+1 ) .

W fo, ko € BEH
1—la?

ftgn (2) = W,
(a—2)(1 —laf*)

(1 —az)xtntl ~

K(2) =

3. FELFip

P ( 2*)79(2)
1—12]%)"g(z

D, q(2) = .

8079( ) (1 ‘(9(Z)|2)O‘+n_1

I(2) = Dy, (2)|p(01(2), 2(2)),
13(2) = D19, (2) | p(01(2), 2(2)),

I(2) = |©¢’1,91(z) — Dingo (2)]-

EIE1 iﬁcm, 02 € S(D), 91,9 € HD)Hn € N. U FiRZKAEA:

(i) I, — 100, - B> — B

(1) sup,ep I1(2) < 0o and sup, ¢ I3(2) < 005

(i) sup,p To(2) < 00 and sup,p Is(2) < oc.

IERR (i) = (id). RIS, — IS, « B® — BP 55t Wfa e DHa #0, 4

1—|af?
ala+1)--(a+n—1a"(1—az)>’

1 < n(l—|al) aﬂa—zﬂﬂ—wa>
ala+1)---(a+n) \ a1 (1 —az)> a"(1—az)*tt )°

fa(z) =

ka(z) =
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W E 51 ERATT R, fa, ko € B TR E Mw € DA R o) (w) #0, f

0o > I(I5, = L) for(wlss —Sup(l— 2PN, = 150.) for ) (2)

(1= wP)?gi(w)d = [er(w)[?) (1 = [w]*)ga(w)(1 — |1 (w)[*)

- (1 = [pr(w)[?)>tm (1 — o1 (w)pz(w))tn
(1 =1 (w)*) (1 = |p2(w)|? )“*” !
> 9901791 w)| — 9@2792 w 3 1
> | (w)] (w) (0 o (@) pa(w)) (1)
A
00 > U — I Wl = sup(L = |22 1L, — L2 ) (2)
o | JwP) g (w)(er(w) = pa(w))(1 — |1 (w)]?)
B (1 = 1 (w)pz(w))>tn!
(1 — |1 (w)*) (1 — |2 (w)[*) "t
= |Dy,.g(w - plp1(w), pa(w)). 2
)= plor(w), ga(w)) (2)
(1) APIL R FLh o1 (w), o (w)), &6 (2) AT
LS 1D1,9: (W) (01 (w), p2(w)) < o0, 3)
HAD, ={w e D: ¢ (w) = 0}.
FEGIET
Sup. 1D5,9. (W) p(p1(w), p2(w)) < o0, (4)
HAD, = {w e D: py(w) = 0}.
771, H(1) ] A4S 3]
oo > H(Igg?w _Igz saz)fW1(w)||BB
(1= [wP)Pgi(w)(1 = [pr(w)]*) (1 —[w|*)Pga(w)(1 |1 (w)[*)
- (1= lpr (w)[2)orn (1 = @1 (w)gpa(w))otn
(1 = Ja (w)*) (1 — Jgpo(w) )t
> 9901,91 w _9902792 w)| — 9902792 w)|- |1 —
> D410 (W) ()] = D50 ()] TIPS
> C([Dpy,00 (W) = Doy g (W)] = [Dpy 0 (W) | (01 (), 2(w))) (5)
NI[]
sup Dy g, (W) = D, g, (w)] < 00. (6)

weD\{D,UDy }
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Po1(w) = po(w) = OB, & fo(2) = %, )rl'JHHIéﬁ)% - Ig’;}w : B* — BP [ RS

sup Dy, g, (W) = Doy o (w)| = sup  p(lw|)|gi(w) — g2(w)]
weD;NDy web;NDy
< ||(I.;ZL1)991 - Iég,)%)foHBﬁ < 00,

sSup |:D<P1791 (w)|p(901(w)7 902(71})) =0,

weD;NDy

Sup |90 ()] 21 (w), 2 (w)) = 0.

weD;NDy

é,l()OQ(fw) = 0790(w)1 7& OEH" é’\

1 n

P,

a(pr(w) - 2)

i

0o > (L, = 1) Perw lss = sup | (I$Y,, — L5
zeD

g1,¥1 g2,p2 g1,¥1

(1 — |w|*)? g2 (w) (o1 (w) — pa(w))
(1 = @1 (w)pa(w))otntt
= (1 —|wf)’|e1(w)ga(w)]

= [Dgsg: (W)lp(p1(w), pa(w)),

9g2,p2

sup D, g, (w)|p(1(w), 2(w)) < 0.

weDy\Dy
IR, 454 (5)F1(10) A LTS 2

sup |©<P1,91 (w) - 98027572 (U})| < 0.
weD\Dy

E@ﬂ’?ﬁ‘7 i—/“)01(“}) = 07 QO('LU)Q 7& OEH‘? ﬁ

sSup |©<P1791 (w) - 9892792 (w)| <
weD \D2

SUp Doy 45 (W) p(p1(w), p2(w)) < 00

weDy \D2

)

P,

©

or(w)(2) = —— (@ +n) (W"“(l o)) erw) (1 — g (w)z)ett

() (2)]

) |

(7)

(8)

(10)
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WM, B (3), (8)F1(13) Al fFsup, cp I1(2) < oo HH(6), (7), (11)F1(12) W43 sup,op I3(2) < oc.
(id) = (iid). 4 (i1) KoL, W

sup Ir(z) = sup|Dy, 4, (2)[p(1(2), ¢2(2))
z€D z€D

IN

sup 1D1.9:(2)p(01(2), p2(2))

+ Sup D 1,01 (2) = Doy g, (2)[0(01(2), p2(2))

IN

sup I1(z) + sup I3(z) < oo,
z€eD zeD

ENITTGIAREN A
(iii) = (i). A (ii0)%or, WGBTS, XFf € BAH||fllz« <1, F

125, = 182%.) fllso

g1,$1 g2,¥2

= swp(l— [22)7 f" (pr(2)gn(2) = (1 = 21%)7 £ (02(2)) g2 (2)]

= s [Py, 0 ()1 = fer(2) ) F M (2)

“Ds o (2) (1 = |i2(2)) 71" (02(2))]

< sup |©¢1,g1(2> — D90 (2)]

z€D

+C Sup D .00 (2)|p(1(2), p2(2))
< 00,

FTBAIS o, — I, < B — BOAT 5.
ERHBIG o, — 1%, : F(p,q,5) — B HVRPEZ T, BATSIA T AL 5
D(p) = {{z} CD: |o(z)| — 1},
D(g,) = {{zr} C D [p(zr)] = 1, Dy (z)| = 0},

T2 Wi, 00 € SD), g1, g0 € HD). I, — I, BY — B8 455, BI, FI,, #5
RREE T WIm, — 1, BY — BS S E T HAY

(@) D(g1,1) = D(g2,02) #0, D(g1,¢1) C I'(p2),

(ii) Xz € T(p1) NT(p2),

lim I (z;) = lim Iy(z;) = lim I3(z;) = 0.
k—o0 k—o0 k— o0
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WERR wartk. & { fi B T Y, HAED ERERE 8 EE 80k To, H| frlls- < 1.
(I — I52hs) fillss = 0, WTELEe > 0, AT EEA || (I, — Livhs) fillgs > €. TRXHEE
Ak, 1 1E2, € DIfifE

D100 () (1= 01 (20) ) (01(20)) = Do () (1= 02(2)P) i (02(20))| > €. (14)

MM |1 (21)] — 18 [p2(2)] — 1. #|p1(zx)] = 1, Bw € DA{p2(zr) IR IR. WIAELE T FIHSL
Tw, AR pa(2r) — w. WHR|w| < 1, HAzp & T(p1) NT(ps). THRH

D(g1, 1) CT(p1) NT(p2)
WD, 4 (z) = 0. BH—J5MH, MTIS,, A%, TR
D05 (20)| (1 = |2 () ))* T = (1 — |21*)?|g2(21)| < o0,

M w] < VHEHE™ (9a(20)) — 0, F (14T, #lijw| = 1. B, o1 ()] = 1 Blpa(z)] — 1. BB
B LIS 3

190 (21) (1 = |01 (2) )L (01 (21)) = Doparga (21 (1 — [ip2(2) ) H L (02 (21)))

< |©<p1,gl(zk) — D00 (2x)] + Slelg |®m,gz (z)|p(p1(21), p2(2x)) — 0, k — oo.

H(14)F )&,

VEAE BB, L AEE, WAEEF {2} C D(g,e) 5 %0 (2)] — 1
Bﬂ‘|©tp17gl(zk)| - 0. Xﬂ-wk - (Pl(zk)a EX'EEE]- %1uiﬂj‘%x.f‘wk$nkwky I)_I\IJ{fwk}*D{kwk}IEéBaEPE(J
A IF5, HAED KR 574 EE—BuliediT0. Bk, B5I320T45, 2k — oolff

0 ¢ U = I8 for ol

g1,¥1 g2,p2

9, () L1210 — s Gl
(1 - 901(Zk)902(2k))a+"

) ) (15)

> <|©<P1,91(Zk)| -

il

0 « I, = I8 Ve ol

g1,¥1 9g2,p2

(1 = lepa(2)[2) (A = [p2(zx) [H) >
D 2k . 1%k ), P2(2k)). 16
> Dy ga(2r) 0 — o Colva()) ™ p(e1(21), p2(z1)) (16)
TR A(15)H1(16)15 2
Jim I(z) = Hm [D, 0, (20)[0( 01 (21), 2 (26)) = 0. (17)
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H1|Dy, g, (21)| = OFI(IT) AT AHIM 00 p(01(28), 2(21)) = 0. AT

Jim Io(zx) = Hm D, 6, (20)[0(01(21), 2 (26)) = 0. (18)
BE—, XHMEE {2} C D(g1, 1), Alimy_o [01(2x) — @a(z)| = 0. Fik
D(g1,¢1) C T'(p2). (19)
Ak, Mk — cofit, A
D10 (28) = Digs 2 (2)] = [Digs g0 (21) [ (01 (21), P2 (21)) = 0.
T2 (18) T LA 2
(20)

}}LH;O I3(z) = khj{,lo |©w1,91(2k) — D90 (zx)| = 0.

PRI, B1(19)M1(20) 715D (g1, 1) C D(g2, p2). FIFETAFD(g2, 02) C D(g1,¢1). I, D(g1, ¢1)

D(g2, p2)-
XHERF I 21}, Hle1(zr)] = 1, [pa(zi)| = 1LHIDy, 4, (21)] — OFF, &

Jim Ii(zx) = Hm D, (20)[0(01(21), 2 (26)) = 0. (21)

F—J71H, 2k — ool H
0 U, = I eaen 52
> C(|Dgy,0 (W) = Doy ga (W)] = Dy g0 (W) p (01 (), p2(w))) -
T, AL E
(22)

kli_)ngo I3(z) = kli_fgo |©«p1,gl(zk) — Dgogo (2x)] = 0.

NIES]

khI{.lo |©<p1,gl (Zk)| - klggo |©<P2,92 (Zk)| =0.
Rk, A

lim I5(z) = lim [D, 4, (21)|p(01(21), p2(21)) = 0.
k— o0 k— o0

EEUlH

X H AR ARG BT H (No. 11971123).
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