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Abstract

Based on the research of H-Toeplitz operators on Bergman space, this article mainly

studies the commutants of H-Toeplitz operators on Dirichlet space.
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(¥ Toeplitz 551 HAZ # 1% LA L AT Dirichlet 7 [8] Hr Toeplitz 5 7~ FACHut, 58 2 BT U 45 Rt AT 2
e SCRR (6] [7] [8]. HHToeplitz ¥ FHankel & 1 i 14 51 7T LA FiH-Toeplitz 51 1) — LS AU 5T,
S.C.Arora®% NTE [9]H tHAH 7t T H-Toeplitz 5 ¥ B —# 7> P45

WAL B0 IE 8, Sen(z) = =272 € DW{en(2)}nsoDirichlet 3 [ H1 (b5 i 1F 22 2.
4P L21(D) — DERL>L(D)EID LM IE S . 75 1 Lo (D) 3275 f A [ 455 1 B 1 A< I 45 80
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ToeplitzH T T DH bR IERZ A FE, X 5 Toeplitz & T FlHankel 5 ) 55 M5 35 2% V) 1 < Bk
7E20194E, A.GuptaZs N1E [10]"F /48 T Slant H-Toeplitz 57555, 3 HAF R 7 H-Toeplitz 5 T
TEHardy 2% 8] H 10— S8 i, B4 ) 2 B S RIS 3ot JE i SeAff 5, FRATIAEIX S SC 2 8 SR
FtDirichlet 7 [A] 11 H-Toeplitz 5 A, HAFF g Lot (D) H B R AT ek 2L

2. DirichletZ[8]F RYH-ToeplitzH ¥

FESFHIRZ AT, ARG Bah Y — L 5] B Jim 1 R 45 R AHE &
5132.1  fEPAMDirichlet 2 (8] o, X FAER AR BE Eom Alln, T 5120 a7

JERE Xn>m, H

Pharm(zmzn) =4zZ"" n<m

<P;wrm (zZmz"), zk> = <Emz”), zk>

—/zmz”dA(z)/zde(z)—l—/nkzzmz"1zk1dA(z)
D

D

= (2",2"), + nk/ 2RI A(R)
D

:nk/ 2"TIEM TR A(2)

D
1 2 1
—nk/ / rm+k+nflei(n7m7k:)9d,r,d9
T Jo 0

n—-m k=n—m

0 HE

~

DOI: 10.12677/aam.2021.1011393

3702 N H it


https://doi.org/10.12677/aam.2021.1011393

F—J7H, Xn <m, H
(Pharm(Z72"),2") = (z"2"),2")
= / Z"2"dA(2) /zde(z) + / mkz™ 12" 2P d A ()
D D

= (2", 2"), + mk/ ZMTRIEm LA A(Z)

D

1 27 1
— mk= / / ’I"m+k+n_1€i(n+k_m)0d7"d0
™ Jo 0

m—n k=m-n

a)

e

>N

S <Ek,2k> k=m-—n

o

/\T:_:
— <2mfn’§k>

BRILZAE, Zm = nltf,
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AT FEIH-Toeplitz 5 T B, 1E 3L, BATESLHEHTK : D — Dy, & XWF:

K(ean(2)) = en(2) = \/lﬁz", K(egni1(2)) = ensi1(z) = \/7%2"“,71 >0,z €D.

HYKEDFRA RN, H|K| =1, A, BT EXH

K*(en(2)) = e2n(2),

K*(ent+1(2)) = eant1(2),n > 0.

AT R BT K Ok 2 X Dirichlet 2 [ DH [ H-Toeplitz 5 .

EX

Xfp € CH(D), H-ToeplitzH T 52 LW F:By : D — D, HABy(f) = PMy,K(f),Vf € D.

$46 A1 H-Toeplitz .+ B, 7 Dirichlet 2% [B] DH{E AR #E 1R A8 1 T [HRE, i oA i A Bk 5.
BA1H g € LooY(D), FIH G 2.2, XA TEEHn, F

B¢(62n) = PM¢K(€2n) = PM¢€n = T¢(€n)

B¢(62n+1) = PM¢K(€2n+1) = PM¢€n+1 = PM¢J€7L = h¢(6n).

PR,

<B¢62nyem> - <T¢ena em> = {

Hodrm, n#l & IE 52

m
Vo Gm—n, MZ2MN
b
m
Vo bnm, m<n

(Bgeant1,m) = (Hypen, em) = Lanwn“, m > 0,n>0,
m(n+1)
M By %D HIARHE IEAZ HE e, } s o AR RE A
ag ag %as %(h %CM V/3by ﬁas
V2a; %al ay Qg %as %bl %06
B, = V3as V3ay %% \/gal ag Qg %M
2(15 2(13 \/iaﬁ \/5(12 %(w %al as
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By WItEREREFE
a  V2a3 3a;  2as

@ o V3 2@
T3 a1 55 V2ag

B; b @ \/éaﬁ V2a;

arp

2
V3
Vv 3by 30, @ \/%a

1 By (A5 R 133 B, AR FERIE R 1920 + 1(n = 1,2, ..) 51158 A Hankel 55 T HIHERE KA R, 18
$ 51 N Toeplitz 5 ¥ (145 KA .

B R R AT LA H AR Dirichlet H-Toeplitz f4:

EX W T(2) =302 iz’ + 300, b7 € L°(D), 5 —AMHEEE(Chp, ) 1 (m, ) RITH 2T 5116 F:

e n=2jm>j
Con = \/%bj_m n=2,m<j
%am-w-'rl n+2j+1

Fetftm, n, A IR WU RPHSFBRAERE (Ol ) 7€ U9~ 4 Divichlet H-ToeplitzfEFE. 3L (Crn,p )
FERE A (Cr ) Cr 0 = Cajj > 1.

FAB(D)RADH AT RS T A, THRBITEHX TSy : ¢ — B(D), # € LIRE A
ft{o € L=(D) : MMM} E L {0 € C'(D) s GREMMAG}, Moyf 1.

W2.5 LNy (¢) = BoWEHy : G — B(D) 2R ——, HPhgEARTH{p e L~(D):
PAE VAR Y B4 225 0] {¢p € C1(D) : o2& PFIHI}

ERR 1BRL A6 = {¢ € L=(D) : ¢RI}, Ho, € L>°(D)ZD EI VAR E, 2 L
Fo(z) = 3072 aizt + 3002, 057 (2) = 102, ap2t + 002 0,7, #By = By, (By — By)(en) =
0,n > 0455, (By — By)(1) = By_y(1) = 0, FIFIE X,

By_y(1) = PMy_yK(1) = P(Z(ai —a;)7' + Z(bj —b,)7) = Z(ai —a,)2' =0

Rk Ha; —a; = 0,i > 1, Bla;, = a;,i > 1

DOI: 10.12677/aam.2021.1011393 3706 I FH# e


https://doi.org/10.12677/aam.2021.1011393

EB¢_¢(€2) =0. )H\U

By_y(e2) = PMy_yK(ez) = PMy_yer = PMy_yz

oo oo

= P(Y_(ai —ap)2' + (b —b;)7")2
i=1 j=1

=P (ai—a)z"™ + ) (b —b,)72)
i=1 j=1

=-(b1—b)=0

WA b, — b, =0, #b, =b).
HH, By_y(ea) =0, 1

1
Byy(es) = PMy_yK(es) = PMy_yez = PMaﬁ—wﬁZQ

N aRIT -
:Pﬁ(;(ai—ai)z” ;(b —b)77)2?

S L 2,2
:Pﬁ;(bj—b) %) = 7(z>2—b 2 P(Z22%)
=0

Fﬁu\ﬂz‘ﬁbg — b/2 = 0, prg = b,2
KA 704 B E Bleg, es, - -+ b, AT13EIb; = b, 5 > LG = o, fTly——H.
BR2 4G = {6 € C\(D) : gAY, BE(d) = 0, BB, = 0,6 € C\ (D), MHHE R IE

BHom,n, H
0= (Byz"™,2") = V2mn (PMyep,, e,)

= V2(Ty2", 2"
= V2n (2", 2") i1
lJH:(qﬁz 2" g2 = 0, FTBLofEL 5 EON0, Rig|op = 0. - R FAT, - ATHARER S A Ko(2) =

Y
= [ Rz"zzrczié’*zwde 2 € D. Hg(Re?) = OB, Mg(z) = 0,2 € D, MTEDHEH0. #iyie—
*EI’J

3. H-ToeplitzE FRIZ # i

FEIX — 8 73 FATWF F H-Toeplitz 51 (I 2C 41, H i H-Toeplitz 51 (A5 Ju b KA LHE MM T
(R, — e, AN FF S O MENT LA 5 OBOAS [F) T H-Toeplitz 38 5~ & AN AT LASZH (4, 7 1 #4451 7T BA
T LLIEH.

fBlF3.1 2o(2) = 2,9(2) = 22, WB.(es(2)) = PM.K(e4(2)) = PM.ey(2) = P]\L%z2 =
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%23, B.a(es(2)) = PM.sK(ea(2)) = PM.sey(z) = PMs52° = —225, (AL,

1 1
B.B.s(es(2)) = B.(—=2") = —=PM,K(2°) = —=PM_/5¢3 = 0,

V2 V2 V2
B.sB,(e4(2)) = Bz-s(\%zg) = \}iPMZSK(zB) = gPMZseQ = ?P(zgf) = \ggz.

fiLAB.B.s # B.sB,.

2 9 NH-Toeplitz 5 1 145 5 70 5l 9 A I AILFEAEAT I, B2 6(2) = 2, ¥(z) = Z,

IJ_I\UBZB? 7& BEBzy .jj

2
BZBE(Z2) - BZPMQ\/iz = {Z,

B:B.(2%) = BsPM_,\V2z = PMzK (V/22) =1

it BT, AR IR TP AN R 2 AT A 5 HLAF 5 A [R] T H-Toeplitz 5 P& AN
ﬁJ‘”'JxEﬁH‘EE’J?F JLHEMEHT BIH-Toeplitz 51— M AR 31, BT LA IFRATH — AN 3K Z1 i
/NH-Toeplitz &7 7EDirichlet %% [8] Fh a] PAAZ # 1) 25 4F.
EHE3.2 29(2) = Do a2 My(z) = S0 b2, Hha,, by, n,m > TEB R AE U5 4L,
He(0) = 0,4(0) = 0, # By 5 By nI ZHe HAL ¢ = ij =0.
iE EARSMERERN, o = 08y = 0,1B,B, = B, B, U VLEM, #ByB, =
ByBg, W—3EH By By (1) = By By(1), FIFE L,

ByBy(1) = PMyKPM,K(1) = PM,KPM,(1) =0,
ByB,(1) = PM,KPM,K (1) = PM,KPM,(1)

= PMyKP(Y_ a,2") = PMy(Y_ anv/nK(ey))

n=1

Hn = 2k + 1}
ByBy(1) = PMy() _ asks1V2k + 1K (e2541)) = 0

Y = 2k
ByBy(1) = PMyKPM,K (1) = PM, K PMy(1)

= PM, Zagk\ﬁK eak)) Z bmz™) \@Z agkzk)
k=1

*a1b1 + Z \[ Z a;ji1b; )Z

j=1

BIE, Saiby + Y070 V2(3 002 ajab)2t = 0, B Fap, by,n,m > 1 #RZAEFEH, Mayh, =
0,aj4:b; =0,7 > 1,t > 1. Hb; =0, > 1,88a;1, = 0,4,t > 1,BIb; = 0,5 > 1,8a;, = 0,i > 1, iX
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Fp = 08y = 0.

H 1% 7€ BEIRATTH AT LARIE 52 24 991N H-Toeplitz 5 FR AT 540 2 AT I fig (1) 32 4 1

EHE3.3 2o(2) = Yo az' + 30,07, Hop(z) = Yoo emz™ + Y00, dyZ L (D)
WA~ WA R L, HA0) = 0 = 9(0), HHas,bj,cm,dy,i,5,mn > 1R AEFERE, HIR

TEQiCh—2i > Cil_2i, QiC2i—j > CiCoij VAR ayd) > eiby, bjcajn > djasjpn, ek, 5, REIAERL, 1 > 1.
MR B A 250

(1)  ByBy = ByBy,
(2) STy ARG N R
S B ORHIE, BB, 5 By ATAH 2 B, 5 By W AcH, M— 47 By By (%) = ByBa(Y),

ByBy(2') = PMyKPMyK (') = PMyKPM,(2e)

= PMyKPMyV22> = V2PMyKP[() | 2™ + Y dnz")27]

m=1 n=1

=V2PMyKP(Y  cpz™?+ ) d,z"2%)
m=1 n=1

- 1
= \/§PM¢K(Z szm+2 +diz+ §d2)

m=1
> m2 > m—|—2)
_ 3 | ———~ d d
\/§PM¢(ZCm\/§Z mzz —— ® ¥ 1Z + =da)
> m—|—2
—\[P Zaz —l—Zb Z0)( Zcm 2, —i—Zcm\/ 3 +dlz+3d2)

m=1

= \/i(i a; i Cm\/iszrgiJrz + iaz i Cm \/ ?:_Ln_:_BZ) e = ’ + aldl
i=1  m=1 =1 m=1
+Za dy 2+ ngazz —|—§:b icm\[zm 2HQ)

m=1

ByBy(zY) = PM,KPM,K(z*) = PMyK PMg(2¢,)

= PMy,KPMyV22* = V2PMyKP[(Y a2 + Y b;7)2%

i=1 =1

= V2PM,K P( Za zl+2+2b z7 22

Jj=1

— ﬁPMwK(Z aizH'Q + blz + gbz)

i=1

- 1
= \/ipr(Z a; \/i + 2K(€i+2) + blf + §b2)
=1

oo o0 1
= V2PMy (> aiVi+2ei2 + > aVi+ 28im + biZ+ ¢

i=1 =1 3

bg)
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= m - —_n > it2 > 2(Z+2)7z+3 _ 1
Py emz™ 4+ daZ")(D_aiv2z7 +) ai\/:22 b1z + 5bo)
m=1 n=1 i=1 i=1

2 2) zm- ie
(Z + 2 . + Clbl

i=1

m=1 i=1

m=1

+ i Cmbr2™ 7+ %bz i T idn iai\/ﬁz#)
m=2 m=1 fo— —

P S AL 2 T R 3, WA

-3
Zazcm 5\/ 1 + a1d1+a2d1+ a1d2+\[Zb c25)
Jj=1
[2m — 3
= ZCmCLQm 5 1 + Clb1+62b1+ 3b201+\/>2d an).
n=1

G20 = ba HEfia = vt —
H e an 2 1, lﬁfﬁci = C:+1,Z =

WH G Tlms — wn gy > 1B - m e
by __ b
1,2,3, 5 =%

P 2N I 22 T R 5, W 15

/ -5
Zazc2z N1 + ald1 + asd; + dzaz + \[Zb C2j+2)
j=1

2m—5 1 1 =
o + =c1by + esby + Sboco + \/iz dpCani2)
m 3

-2 2 —

)
= \/i(z CmQ2m—17
m=1

o > 1,0 = a = a fow o by > e = 2 =
mo =z 7 dy c1 c3 E‘02n+2 dn’ - ﬁﬁﬁ(h Cit1’

R e
1,2,3,4,5, 7+1*%,j:1,2.

b B S T R B, TS

/ -7
fZa Cy_ 21+Zazc2z 9 3 + a1d1+a4d1+ 3d2(13+\/>2b CQJ+4)
j=1

- - om—7 1 1 o
— \/i(mZ:l Cma4—2m\/§ + n;l CrnQ2m—9 m—_3 + 501[)1 + C4b1 + 56203 =+ \/57; dn02n+4)
@it1 ;o

by ai as agn44 __ by > > ai —
mzl’dl_cl cq E‘C2n+4_dn’n—1’lﬁﬁﬁci Ci+1’Z

N AL fAN a2m—9 __ Qpm __ 24-2
B T 2met = = faem

1,2,3,4,5,6, "{H - %,j =1,2,3.
BAKRIACT &, BATTUSR 2 = S > 1 g = 2 > 1, Tl = o =2 = b

FrUAAIfes = b = ) Jipa = b ETp = M.
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