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The object of this research is to investigate the notion of ~“compositions™. It
would be one of elementary and important problems to characterize the continuity (boundedness) and
compactness of the ~“composition”_.Our main purpose is to study the topological structure of
““compositions” .So we would like to estimate the difference of two different ~“compositions” .

Hardy Bergman Bloch Dirichlet



B X C—19, F—19. Z—19 (GtH)

1. WFERAR YW DTE &

HAAL M E o AT BIE 2= M D BlEmIE, 20
WA HIEED G.H. Hardy, J.E. Littlewood %%
XD EEJRE LTS, 2 LT, Bk
FREMT ) ORI, AT B B 72 5 22
] % BRI ZE M, Banach 281 E L CHA D Z &IZ
Lo T, BEROIRIEZEH LFENIME
fFENTETWND.

A XN E T, AV, sHfiEsze
M B~ OMIAERFZEOE R M, 237
RS O BEEEIT I E 2, ERRTH
% B zE R T DT, ST b o
BEEGR M CRIBUAT T 2 Z & 2 F5E H Y
ELTE 7 FRlT, TARER] &) AR
MREETH Y e’ s, NFEROBRH ClED
NnNizv, Bro HICZIT%IN L EBETO
BRI & S Ay 2 s i b R [ RE
MF#E] OFMEEONIZEZIT-> T& 7. ZOfE
HFITOWTIE 1960 AR D B IEFEIZHF
ZENITOLILT W= 28, 1990 412 Joel H.
Shapiro & Carl Sundberg 7% Hibert Hardy
ZEMIH°2 LG RRAE R 2R O ZE /] AL AR
BEIZOWT, WS O»DffEERH L. Z
D—o>ThD, [2 SORRDHIAEIENZEN
[ CEAER BT D2 & L 2D 2 DDARK
VERFZEDENR NI N THDZ EILFME
Thdr], Lo MEIMAEEICE > TE
ERMEIC o7 HEEEILZ ORMEE, H
Az B DA ST BIECZE R HoolZ FW N Tog
BRI T, JEREBFEDORER & LT 2001
FIHEFR Lie. THEAERE ) 2 -2 0
R 2 ZMoGaIC b S,
Bloch ZEff] L D& RAIEH F O ~FEE S
Bl llpol-. EHIT, KRHFEOHI A
FCTh D IRMAE CYREETE RS EER) | M
JILE & 2005 4E1C Hoo |G, IRMh#EZ, A
WEZe % 518 @ Jun Soo Choa (&% [H -
Sungkyunkwan KZ) & 2008 4E\ZAH R FHFE
B LT, 2N ENMEERIEAFZOED
I NI MR 2. Ko T, mZERIC
B D nf A RRAE 8 2K 0 22 f] O (L FH
&, I 512 Bloch ZEM DA L& DTN
LEN TV

2. WHEOHEHM

A AT B £R 22 ) K OV FL TR Fn B S 22 i i
BT 2 EH A RAEH B 2RO 22/ O N A&
EOMPICETHLERZ LIL, 200 E
ABRIERMZOED ) VAT THS. L
SHEE ORI E 7 = v — & A R AT K
Ze i) b A RE D & s AEH O —RFES D
a2 XY N &R DA SR R AT,
KE ) NVAOF TS0, /v LOFRF
iix— R FEA DBRENEDELZ L OBA
IR BTN, 2, A R B % 2= [
D2 ODOEMIEMBDOED /v L7 D
ML DORVINWE ZARRMTAZ LI
7o to. NS IIHROBER TH 5 HAHE
OO FEEBOREIZL > TS, F
7=, VEHBWRTEE NS, AR Bk

Z2 ] b DA RAEH 3B O FEREIE R IZ D0
T, YEHFZOBAMNEOEE DOREST & v
ARBEZITTNAHBDT, FORMELH
ANV, Bz, H2 ZERIDEE, Rk
DA RRAEHFE O Ry 2 I -E 2 1L U o
ELTEERERISLE NS OMBEL % 2 72
W, ko zZ Enn, ZOWERREITER
FHmEDODHEREEDD LN THEESH
%.Bloch ZE[H] Bz 2WTiX, #FZE4HEE O
AN A Az &, B R B O AL FE A
DR EZRRD. £9°, a7 L BRIEH
FOELEN—DODEER IR TWVD D
CHRIFBA LW, F2, CRICEELZAR
fEHT B2 RIA & Bloch ZEf~DF ik, =
VR MR SERIHEEATT 7.

3. WD ik

ARAFZE BB DK BIEIZ W T, BT EEIE
ZEROLGEICEE TE % 5 TR fnBE % 2= /]
DO FIESLHF E NV TS HTRER R %15
TWHDOT, MERARERENRFLERY, W
Ze oy L ENA ORI E L E D T,
e-mail |Z X DIEWMRH, W HAEDLED
HRIZ K D18, M kv Bryz ek L
7N BRI, R T = m— b o EREIMFSE I,
B, REARBIM P oFERKFETo 1R
EOMETI TR, bbb EZDhFER
R 7 = v — ONNEMEE & O KFEFITIE
AT DO B 720 2 W EFRE O KFZHIE 0 &
HLTWDEWIRBIZHD. K EHFBEK
FPROPHEOEHEEICLY, 2 Ea— 2N
DA77 4 AEHEL WX, EHMIC
WF5E8 k7=, Bloch Z2[] EDOARRAEHFEIC
DUWTOMTE, AFTE ) E O/ HEHER &
BERF SRS 2 URAT L7- email &L A EHASHL
ATV, B, BRI T o KKK F~D
HIE CHE PRI LD 7=,

F 7, B E O MO B L OES
DT, RKEFIE 2001 F£L Y HARTEKRZIC
BT MEReI)—) 2FE2BFEREFML
TUWD DS, AWFFEHARE T & PR L 72, 2013 4 1
H 12 Erno Saukko (7 4 > > K « Oulu
K) , 20154 1 A1Z1% Quang Dieu Nguyen (77
= hF A4 Naoi BHEKT) bADOETHEL
7o o EDIFEMIE L5 EHEIT- T
5.

4. WFIEEE:

(1) 5 FEHT B2 /) K OV SR Fn B $ze
Mz 31T 5 ff A RER R 2R 022 [ ofr
RS YE 2 BF2E L E O B E 7 = 0 —, R
it & ORI TR L. o
R NI EARIERZEOEAITE ST
WREETH D Z LR EED 2 DOME
ARERZ T 7 Nebox@EL
TRHESXTLE O OT, KEMIZITa 7 b
TRWREGRIEAFOREE L NEHT L Z
LIZRD. ZOZEITBWT ERE ) LA
EARBEMERZE ) VAOMNHOFNENT
BT, 8 O X 0 BiTE OACFIC & B



HEDIT 2 TV S J R EST-.
X 77, FOREATITIT Ho DKk A 5 7 L22
M ED Gelfand ZH#4Z X - 7223, BAGH 72
BN AR _E O fENT B D %8I L 55
AT, 6, 2N HZEMICEEE L7z disk
BRI ETORR AT,

(2) Hardy-Hilbert ZEf H 2 EO&RRIER
F? Hilbert-Schmidtness (2B L T, H 2
L Dirichlet 22 ] @ [ @® Hilbert—
Schmidtness HFHEAHT LI TWZA, FER
72 TH DA/, a8 MEEFAN
SN TWARNo Tz, 22T, BARR 726 % 1
BT bl L b, FOREEREEAT 2T
7~ BRIERZED Y VAR &1 B BB Ol
EHE & OBk O OB TR
WCHBRZENE D L 72> T3, Dirichlet
721X Mobius B4R L CTARZ 72 Besov 22
fiBp (1<p< o) ELMENBELD (B2
IZ2d72%) T,Hilbert (NFEH) ZERIZ7A2->TC
V5. Mobius RZE 72 g K DOBI%KZE R 2% Bloch
ZEETHY, DO LONB 1 EIKFEEEND
HDOTHDH. EORMBEICEEL T, little
Bloch Z2f#] & HooD 3@y D ZEf & B_1 1
TENZENMEABRIEARZOF T, 28
7 MR RFEAHT 2. BT, 1980 AR
22 X 7= Douglas B DFREG CTH T < 2 BB
WZEToH DN, T OBFRIC L - TERRIEM
FOH LV EEE R LT 2 22D, F
7o, BFIIZHNETL/NSRZEMT, 1<p
< coDPADOFEMEZT, Fah Tz
AETHLHoT-.

(3) W HFT O RMME 7 = o — Lok
FIAFZET, 1 < q<p<oodD&x Hp 205
Hq ~EM 3 5 &G R E A 3 ON g I
DNWTELE L. BlfERFEDO A L7
5 BN RHE 11272 28053 ORI T
FERITEFMAT T BN D Z LA L. H2
& Bloch Z2fi=°Dirichlet ZEfIRH DA RAEM
FONAIREEIZ OV T, AFZEHE O 5
WHEET & £52 17278, Bloch ZE DA
fRIRIZIZE B/ dr- 7=, Dirichlet 22D
BlTOoNnTIE, Rtb7=a—Hhibbv, 295
DO EERIERFZEDOZED 7 v LFHEE 5 %,
MEASKIEREZEDED N7 N P2 R
Tl ZOFEFFLWT Tu—F LiER
PERALL TV A,

5. E7pdEIam L
(WFFEFAE . WFIEo 3 M OV 784 12
ES 7Y

UdEssamsc) (Bt 26 1)
@ Kei Ji Izuchi, Yuko Izuchi and
Shuichi Ohno, Topological properties of
path connected components in spaces of
weighted composition operators into

L oo, to appear in Rocky Mount. J. Math.,

http://projecteuclid. org/euclid. rmjm

@ Shuichi Ohno, Weighted composition
operators on H oo NB_o, Glasgow Math
J.57(2015), no.2, 475-480. &t AH.
DOI:http://dx. doi. org/10.1017/S00170895
14000469

@3 Takuya Hosokawa, Kei Ji Izuchi and
Shuichi Ohno,

Weighted composition operators between
Hilbert spaces of analytic functions in
the operator norm and Hilbert-Schmidt norm
topologies, J. Math. Anal. Appl. 421(2015),
no.2, 1546-1558. A HiA.

DOI: 10.1016/j. jmaa.2014. 07. 043

@ Kei Ji Izuchi, Kou Hei Izuchi and Yuko
Izuchi, Inner functions and weighted
composition operators on the
Hardy-Hilbert space with the unbounded
weights, Ann. Funct. Anal. 6(2015), no. 2,
104-115. & FHif.

DOI: 10.15352/afa/06-2-10

® Shuichi Ohno, Composition operators
related to the Dirichlet space, Bull.
Belgian Math. Soc. Simon Stevin 21(2014),
no. 4, 759-767. HHA.
http://projecteuclid. org/euclid. bbms/14
14091013

® Kei Ji Izuchi and Shuichi Ohno
Topological structure of the space of
weighted composition operators between
different Hardy spaces, Integral Equations
Operator Theory 80(2014), no.2, 153-164.
HHH.

DOI:10.1007/s00020-014-2142-0

@ Kei Ji Izuchi, Yuko Izuchi and
ShuichiOhno, Path connected components in
weighted composition operators on h oo
and Hoo with the essential operator norm,
Houston J. Math. 40(2014), no. 1, 161--187
A

http://www. math. uh. edu/ hjm/

Kei Ji Izuchi, Yuko Izuchi and
Shuichi Ohno, Boundary vs. interior
conditions associated with weighted
composition operators,
Central Euro. J. Math.
761--771. HiiH.
DOT:10.2478/s11533-013-0377-7

12(2014) no.5

(©® Shuichi Ohno, Weighted composition

operators on the minimal Mobius invariant
space, Bull. Korean Math. Soc. 51(2014)

no. 4, 1187—1193. & #H H .
DOI:http://dx. doi. org/10. 4134/BKMS. 2014
.51.4.1187


http://projecteuclid.org/euclid.rmjm
http://dx.doi.org/10.1017/S0017089514000469
http://dx.doi.org/10.1017/S0017089514000469
http://projecteuclid.org/euclid.bbms/1414091013
http://projecteuclid.org/euclid.bbms/1414091013
http://www.math.uh.edu/~hjm/
http://dx.doi.org/10.4134/BKMS.2014.51.4.1187
http://dx.doi.org/10.4134/BKMS.2014.51.4.1187

Takuya Hosokawa and Michio Seto, Some
remarks on operator equation C ¢ =C ¢ X,
Nihonkai Math. J. 25(2014), no.2, 85-91.
A

http://projecteuclid. org/euclid. nihmj

@ Kei Ji Izuchi, Kou Hei Izuchi and
ShuichiOhno, Interpolations for Holder’ s
inequality, Bull. Korean Math. Soc.
50(2013), no. 3, 901--914. #HA.
DOI:http://dx. doi. org/10. 4134/BKMS. 2013
. 50.3.901

@ Kei Ji Izuchi, Yuko Izuchi and
Shuichi Ohno, Path connected components in
weighted composition operators on h oo
and Hoo with the operator norm, Trans.
Amer. Math. Soc. 365(2013), no. 7,
3593--3612. A HiA.

DOT:S 0002-9947 (2012) 05730-8

@ Kei Ji Izuchi and Yuko Izuchi
Sequential properties of the maximal ideal
space of Hoo, Houston J. Math. 39(2013), no.
4, 1211--1232. #H#iAH.

http://www. math. uh. edu/ hjm/

Kei Ji Izuchi, Kou Hei Izuchi and Yuko
Izuchi, Ranks of backward shift invariant
subspaces of the Hardy space over the
bidisk, Math. Z. 274(2013), no. 3-4,
885--903. HHIA.
DOI:10.1007/s00209-012-1100-2

@ Kei Ji Izuchi and Yuko Izuchi, Gleason
parts and countably generated closed
ideals in Hoo,Trans. Amer. Math. Soc.
365(2013), no. 10, 5071--5083. A #HAH
DOI:http://dx. doi. org/10. 1090/S0002-994
7-2013-05693-0

Kei Ji Izuchi and Yuko Izuchi, On
Mortini’s question concerning the level
sets on M(H o )of a certain harmonic
function, Topology Appl. 160(2013), no. 10,
1099--1101. #HHiA.

DOI:http://dx. doi. org/10. 1016/j. topol. 2
013.04.014

@ Kei Ji Izuchi and Kou Hei Izuchi,
Essential norms of linear combinations of
composition operators on hoo,]J. Korean
Math. Soc. 50(2013), no. 1, 137--159. %
e .

DOI:10.4134/JKMS. 2013. 50. 1. 137

Kei Ji Izuchi and Yuko Izuchi,
Non—analytic sets and QC-level sets in the
maximal ideal space of Hoo, Complex Var.

Elliptic Equ. 58(2013), no.
A,
DOI:10.1080/17476933. 2011. 586695

3, 317--332.

Kei Ji Izuchi, Kou Hei Izuchi and Yuko
Izuchi, Sums of weighted composition
operators on COP, Glasgow Math. ]J.
55(2013), no. 1, 229--239. #HA.
DOI:http://dx. doi. org/10.1017/S00170895
12000511

Kei Ji Izuchi, Yuko Izuchi and
Shuichi Ohno, Path connected components
in the space of weighted composition
operators on the disk algebra,

Math. Proc. R. Ir. Acad. 112A(2012), no.
2, 59—177. HiiH.

DOI:10.3318/PRIA. 2012. 112. 07

@ Kei Ji Izuchi, Quang Dieu Nguyen and
Shuichi Ohno, Composition operators
induced by analytic maps to the polydisk,
Canadian J. Math. 64(2012), no. 6,
1329--1340. #HHiA.

DOI:http://dx. doi. org/10. 4153/CJM-2011-
073-3

@ Takuya Hosokawa and Shuichi Ohno,
Differences of weighted composition
operators from Hoo to Bloch space,
Taiwanese J. Math.16(2012), no. 6,
2093--2105. A HEA.

http://journal. taiwanmathsoc. org. tw/ind
ex. php/TJM/index

@XKei Ji Izuchi, Kou Hei Izuchi and Yuko
Izuchi, Mutually prime sequences of inner
functions and the ranks of subspaces over
the bidisk, Arch. Math. (Basel) 98(2012),
no. 6, 535—-543. AHA.
DOI:10.1007/s00013-012-0394~y

@ Kei Ji Izuchi, Kou Hei Izuchi and Yuko
Izuchi, Wandering subspaces and the
Beurling type theorem, III, J. Math. Soc.
Japan 64(2012), no. 2, 627-—658. HHiAH.
DOT:10. 2969/ jms j/06420627

@ Kei Ji Izuchi and Kou Hei Izuchi,
Cross commutators on backward shift
invariant subspaces over the bidisk II,
J. Korean Math. Soc.49(2012), no. 1,
139—151. ##iH.

DOI : 10.4134/JKMS. 2012.49. 1. 139

Kei Ji Izuchi and Kou Hei Izuchi,
Commutativity in two—variable Jordan
blocks on the Hardy space, Acta Sci. Math.
(Szeged) 78(2012), 129--136. ##iH.
http://acta. fyx. hu/acta/home. action


http://projecteuclid.org/euclid.nihmj
http://dx.doi.org/10.4134/BKMS.2013.50.3.901
http://dx.doi.org/10.4134/BKMS.2013.50.3.901
http://www.math.uh.edu/~hjm/
http://dx.doi.org/10.1090/S0002-9947-2013-05693-0
http://dx.doi.org/10.1090/S0002-9947-2013-05693-0
http://dx.doi.org/10.1016/j.topol.2013.04.014
http://dx.doi.org/10.1016/j.topol.2013.04.014
http://dx.doi.org/10.1017/S0017089512000511
http://dx.doi.org/10.1017/S0017089512000511
http://dx.doi.org/10.4153/CJM-2011-073-3
http://dx.doi.org/10.4153/CJM-2011-073-3
http://journal.taiwanmathsoc.org.tw/index.php/TJM/index
http://journal.taiwanmathsoc.org.tw/index.php/TJM/index
http://acta.fyx.hu/acta/home.action

(k) (GE231)
O KFfE—, Weighted composition
operators on the minimal Mobius invariant
space, HABFARER, WEMITHo B,
BE R CROHET TR X) 2015 42 3 A 17 H

@ R #F, KIF{E—, Topological
structure of the space of weighted
composition operators between different
Hardy spaces, H AU FRKETRE RS,
BT 7R, IR KT (R R EA )
201449 H 27T H

® KB fE —, Composition operators
related to the Dirichlet space, H A% F
SRERE RS, WBURNT o2, IR
K¥ URBRBURET) 2014429 A 27 H

@ KPP {& —, Hankelness of composition
operators, 5 2 [B] 0 NCFEMNT S S S —, KK
REET G (RIRIR BN 2014457 A 18
H

® )1l = H,An operator equation of
composition operators, &5 2 [\B]H ST
T X, KRR T (KR RS2
2014 7H18H

©® muh &g, R T, KREpE—,
Path connected components in the space of
weighted composition operators on the disk
algebra, H REF S, BWEBURMT 755 F
=, FHEEERT GRURHERX) 2014 4 3 A
17 H

@ RML  #LF], Weighted Bergman spaces
embedded in the Hardy space over the bidisk
BABORITIEAE S, 7 10 ARV T4 TE
FEEUZ— (iR 2013 4 12 A
11 H

i JIl B 4B Linear combinations of
composition operators on Hoo and the Bloch
space, 2013 FAEMFim - TEHFE BRFabFocse
&, BAROKELFR GREHESCRIX) 2013 48
11 A 24 H

© M), KPBF{E —,Differences of
weighted composition operators from Hooto
the Bloch space, H A=K RE R 2,
BB Hreokle, BRRT (iAW
) 201349 H 25 H

SR AKE]. Quang Dieu Nguyen, K&
— ,Composition Operators Induced by
Analytic Maps to the Polydisk, H A&¥#<
Ex, BERRIT P B, RO R CRUBR R
#H) 201343 A2 2 H

@ K ¥ {& — ,Composition operators
related to the Dirichlet space, fE#T% &
2, BB R EEE GO BB ) 2013
F3IHATH

@ Ruh  #5], An example of an invariant
subspace M such that zM + wM is not closed,
FRNT 2 X —, B KB Ik R
W) 201343 H 7 H

@3 ## )| 2 H, Eigenfunctions of power
compact weighted composition operators on
Hoo, fEMTE X F—, B RFE = Bk
WELBTIE ) 20134E3 H 7 H

K B & — ,Some properties of
composition operators, H T2 E I F—,
IR E8 (R A SETT) 2013 4E 3 A
4 H

@ Shuichi Ohno, Composition operators
between Hardy and Dirichlet spaces,

The 22nd Miyashiro Seminar Complex
Analysis and Operator Theory, HART.ZEK
S ERERRT) 201341 H12H

)l E 41, Some notes on composition
operators on the Bloch space, & 2 1 [\E'H
Rt IF—, BARLERT EFEREHRHET)
2012410 H 31 H

@ SRih AR, SR B, KEHE—,
Interpolations for Holder’ s inequality,
ERATHE L VR 2 v L 2012, RKFER
SRS (RIRIR KT ) 20124510 A 2 8 H

KEF{E—, Topological structure of the
space of weighted composition operators on
Hoo, H A 2K FTR A B2, BEURT 7
SRk, FBIGET (EFRERD) |, JUNRY: (W
i S [ 1) 2012 4E 9 H 20 H

AU s, KBp{E—, Differences of
weighted composition operators from the
Bloch space to Hoo, HAREZEEFKETRE S
B, BT B, UK (R RS
) 201249 H 20 A

SR BE], KREFE—, Sums of weighted
composition operators on Hoo, H A F
DIKERG B, BT T B, Ul
K (Gl Az ) 2012459 A 20 H

@ Takuya Hosokawa, Differences of
weighted composition operators,
Functional Analysis Seminar, Helsinki

University, ~L 3% (7 4252 R)
2012 4E 8 A 28 H

@ Shuichi Ohno, Composition operators



and the Dirichlet space, Prof. H.0. Kim
Seminar, FrFARFHEE GOk BT i)
20124F8 H 24 H

@ Kei Ji, Izuchi, Ranks of invariant and
backward shift invariant subspaces of the
Hardy space over the bidisk, Topology and
Functional Analysis (#E1¥&#7®) , Fudan
University, ¥ (HE) 2012 4 5 A 24
H.

(KE GF )

(PESERA PERE]
Ok Gt )

Ay
L
MR
fiAA
A
HFEEA B -
EWNS DR

Ofusikot Gt )

AR
FEEAE
HEFIZ -
T -
x5
HFEAEH H -
B344HA :
EWNS DR

(Z Dfth)
R Bl s

6. HFFERLRE

(D) WFgefzFs

K# f&— (OHNO, Shuichi)
AART RS « TR - =
&% 5« 20265367

(2) WF7E sy

R #%E] (IZUCHI, Kei Ji)
FBKRT - BARSR - 72—
WrgeE 35 80120963

)1l Eith (HOSOKAWA, Takuya)
RYRF - T8 - e
WF7eE 25 + 90553579

(3) LT FEE



