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1 L &HIC
Wu-S-Yang [14] 12T,
T, T2 + T, T, — Ty, T2, (1.1)

DEUAEAZ L 5T — 7V vy EAZOBEIEE L. ZO/NRTIXZ DR
EoMnT L UTHD MBI OWTHET S, BIETI (1.1) Z2#RIL 72EHE
REXDPEMEREZRIZIOWTHEI TS, ZNIFENLK CGRILEREERIR) it
5% (S-Uchiyama [13]) TH 2. BTk, (1.1) OIAE LT, HRBELHG &
FE M CE 2 Schwarz-Pick D AEFERD R EMBHRLEBIRPFBOND L %
RIS 5 (S [12]).

2 AEEARRZEEADIEDAH

2.1 FBEDOHRE
(1.1) 2M%(ELT, AN NEMH LT

0< TN+ oIy — T5T < 1 (2.1)
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- S EFRBERARZO =2/ (11, Ty, T3) 2% Z25. TDOLZ,

T = I\/T} + ThTy — T:Ty

ERED, T\, Ty, Ty, T ® de Branges-Rovnyak ZEff]Z#E AT 5. L)L b2 H
OBEFIIREHAR A ITRHL, M(A) 2 AIZKDEE S de Branges-Rovnyak %2
fled s, g2bb, M(A) I ADMBIZHIEEL /LA

1Az ([ avca) = [ Pcer ayr 2l = min{]|y[ls, : Ay = Ax}

EANTRHONDL L)L NEMTHDE. ZDE E, de Branges-Rovnyak HEgD
BEAREHIZLD,

M(T) = M(T) + M(T3) = M(\TiI; + ToT3) = M(T)) + M(T3)  (2.2)

ME 5015 (de Branges-Rovnyak HEROFMIZ DWW TIE Ando [4] 258) . 2D
£ M(T) 1 & M(TY) + M(T) [ZHOAENDEDEN, ZOHETIET; & T
DR FANNGL N, £ T, (2.2) 2oEPND AN LRERX

M(T) = M(Ty) + M(T3) — M(T3) (2.3)

2o P DERTELYETERNDRE X2\,

2.2 AEERTEZEE
MR8 (2.3) Z AEMNBEEMOF O EEEH S ZEZHOMEE LTERD. £7,

10 0
He=HOH, H.=H and J=|01 0
00 -1

LED, FEMABER L= H, dH_,J) 2FERD. Tkhbb, RZ Ml x=
(w1, 20, 23),y = (Y1, y2,3)  EHESHOH, WZRL, CREME) A%

<X7 Y>/C = <JX; Y>H@H$H = <$1791>H + <332>y2>H - <$3793>H~

CEDDL., TDOEDBAEMAMEZEMIT Krein 22 & MEIEN S, Krein 22 0 2 /a]
IZ DWW T Dritschel-Rovnyak [6] 2MERICE L o THEDFARTV. T, (2.1)
%%\f:j_ (Tl,TQ,Tg) GZ;@LD,

€y
T: K — H, To | — Tll'l + TQI’Q — T3I3

€3



CEDDH. D&, T OHLEIEMAEZ T I

TVx
T H =K, z— |Tix
T5x

5. g,
TT 'z = T\ T7z + Tolyx — 13Ty x

T = (VT + ToTy — T5Ty)Y?
L, MOESIZEDOND V :ImT — THker 1)t 2F R 5.

17z
VIie=|Tsz | (v € (kerT)h).
15z
ok, FAX
T3, = T3l + 1Tl — (T3]3 = (TP, Tha)x (2.4)

5, VAXFEHDD T (ker T)+ DRI IV MZEEITHZ Z bbb, 22
T, Ko & (24) 25EDOND JIVLAIZEHT D THker T)t DIEMHL L~V b 22
ML, V:ImT - Ky 2V O2=RVIEEL TS, Z0kE,

,CLu}ICO

T / (L := (ker T)* = Im7T) (2.5)
|

HrH#THD. ZOXIITLT, MM (23) 25 O OHEHES 72,

2.3 AE(ERNZ range inclusion
IRDEID [13] DEFERTH S.

B 2.1, FED uec M(T) LAEED = > 012X L, RO (i), (i) Ziz3 2k
Wz, = (21(c), 22(e), 23()) € HBH D H WEET S.

(i) Thiz1(e) + Tozo(e) — T323() — u (¢ — 0),
(i) 0 < llz1()I3 + N22() 3 — Nzs(@)F T lull i) (£ 40),
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(iii) ICo DHIT lir% z. WFIET 5.

ZZTWLONERELEZWY. £7, () ZUTREHZGETHS. LrL, 5
iE (i) D/ NVAFTHIEA D . (i) DAFROHIZEDIDH 573, NI (2.5)
DKy D/ INVLADEDHIZENTDH5DTH L. RIZ, (2.3) 3HANLETH-
7=, EH 2.1 OEIEKT

M(T) = M(Th) + M(1z) — M(T3)

ERLTHEIWESS. £z, KENZREETIERWD, (2.1) %

DD SRy
j=1

Jj=n+1

DEDIZ—ILL TERRBRFERVPFTSNSD.

2.4 5F

H>%Z D={\eC: |\ <1} LD Hardy & L, T 28 f »oEF5
Toeplitz fEFFE L 5. ZDE X,

30 >0 st T,T7 +T,,T,, —TpT,, > 0lpe

P27 p2 P37 @3

AT D EOBERERBE o1, 00,03 ZFEA LD, ZOREICEH 2.1 Z#EH
TE%. ¥7,
T = (T, T}, + 1,1}, — T,,T5,)"°

P2 o2 P37 @3

LB, TIRAWTHY, [T <1/V6 TH5. FiZ, 1e M(T) THDb,

B 1
Ity = 1T e < —=

Vo
MDD, £oT, ®E 211280, RD (i), (ii) 2729 Y1, Yon, Y3, € H
(n e N) WFEHET 5.

(1) [|e191.0 + P2thon — @303, — 1|g2 = 0 (n — 0),

3 1

(i) 0 < l[ralle + [191allze = [1allfe < 5 (n € N).
é 6 c:’ wl,nv wZ,nv ¢3,n 0)1;%52&%)) 6
(iii) EED A eD izxfL,

[o1 (NP + [2(N)]? = [os(N)]?

|01(A) 11,0 (A)F2(N) 2,0 (A)—03(A) b3 (AP < 5(1— [A]2)

LEIPND.



3 Schwarz-Pick OAZER

3.1 Schwarz D&

D Z &R LA DOBEAB MR E L,
SD) ={f € Hol(D): [f(2)]| <1(z€D)}
CED D, HEAEBEGRIZHIT D Schwarz DFilid
feS8M) and f(0)=0=|f(2)] <|z] (2 €D)

FHEAMTH D, £/z, Schwarz DMEIZIRD & 512 —RfLX 3.
f(z) = fw)
1— f(w)f(2)
Z lE Schwarz-Pick D REAR L XiEns., 22T

zZ—Ww

Z—Ww

fesD) = (z,w € D).

1—wz

p]])(zgw) - 1 —wz

e, ppld D EOHEE 0% (BB L LIEN5). 20L&, Schwarz-
Pick DAEAIX
po(f(2), f(w)) < pp(z,w) (z,w € D)
CEIMZDILNTES. b, D LOEABECER f TR pp (BT
LMENGALT D D . Schwarz-Pick OARFERUTHERZMENT72 1) T < WHERM T 6 5
AR EXNTH 5.
& Z AT, Schwarz OFfiEIZIFIRD & 5 72FEHDH 5.

(Schwarz DOFRED LNV NEEFRIIEEER) . £9, H?2 % D LD Hardy 2]
&L, Ty % [ o E D Toeplitz fEAZR, Py %22 M ATHIGT DTEAS
Wedsd, ZorE, f0)=0%2MA7=7T feSD) IINL fezH> THDHI L
75, Douglas @ range inclusion theorem (Z X 0,

Iy >0 st TyT; <yP.p2 =TT,

MDD, ZIT, Pyp DERXFHTHLI LY T <1756 y=1 LEX
5ZLPbrd. £oT, ky % H? DFA LTI,

[fV)? A ; Al”
1_—|)\|2 — <Tfok/\,k’)\> S <Tsz k’)\,k)\> — 1_—|)\|2
NI RVASH O

Z DRI EE DBERMENTOMBHETHEZ 25D TIER WA, H2 2E5LEWT 5
AVHEATRETH . D ED Bergman ZERNZ#EA U 72551220 T, Kuwahara-
S[10] THEZLHTWS. D? ED Hardy ZZMA~EH L 7SR 2 RICHENT 5.

(A e D)
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3.2 AEEML Schwarz-Pick DAER

Schwarz DO, Schwarz-Pick OAREFERITIZEBIATIRIE 2 H 5. FIAIX, ¢
FiZ5R £ BAfR 3 5 D Tld Anderson-Rovnyak [2], Anderson-Dritschel-Rovnyak [3],
Knese [8], MacCluer-Stroethoff-Zhao [9, 11] DA H S, NF v NZEfiEwE O
BIfRIX Dineen [5] IZx &HONT WS, ZITIREINGS DI L IXERDBIR D
5 Schwarz-Pick DR EFXDEZLBULZE X 5.

9, 2= (21,2),w = (w,w) €D IZHL,

p(z,w) = \/

EREDD., ZhE D? LA RS (ZNEBRIZHSNTWEZED LD TH
LB THHESER D). 20 p DHEIZOWTHHEBIZHSHL LS. —IROBE
THEINVLw=0 2IRELTLV. ZTDE X,

2 2 2
21 — Wy 22 — Wa 21 — Wy 22 — Wa

1—w_121 1—'11)_222 1—'11)_121 1—'11)_222

(0(2,0))* = |21* + |2of* — |z120)* = 1 = (1 = |21 ) (1 — |22 (3.1)
ERIND., 22T Krein EIHRHIATHWS. C LI
(z,w)k = 2101 + 25W3 — 23W3 (2 = (21, 22, 23), w = (w1, wp, w3) € C°).

E (FEM) WEZEDES. Z0k5 1L THELSNDS Krein Zflix K 2ET.
I, ®ZUTDEIITEDONIEMH/L T 5.

D:D* = K, (21,22) — (21, 22, 2120).
DL E,
Q = {(21,22> € (CQ . 0 S |21|2 -+ |22|2 — |2122|2 < 1}
—{2€C2:0< (D(2),P(2))k < 1}.

EHITIE, (3.1) 25, DX Q OFRLHEFER T THD I LD DNE. 2DLD
iz, p X D? ORZEEDHEBTHS. IRIZ,
S(D?2,1) = {(¢1, P2, p3) € (Hol(D*))* : 0 < T, T +T,,T% —T,,T: <I}

YL P27 p2 P37 3

LEDD. SD*2,1) 1X SD) D D> NDIEED—DTH 5. ZD XS IZ/EHEZD
IEEAEMZ HWTED 55 ERIBEERD 7 J A% Schur-Agler 7 7 A LIS Z
ERZ (BIZE, Jury [7) 228) . 2T, [12] L TRAFoNT-.



T 3.1. ¢ = (P1,7) 2 D? LOFHIHOEHRE TS, ZDLE,
0 < p(v(2), ¥(w)) < V2(z,w) < V2 (2,w € D?)
DL DILD. X 5T, (Y1, e, P1thy) € S(D?;2,1) 72 51X
0 < p(¥(2),d(w)) < p(z,w) <1 (2,w € D?)
DI D L.
HEMHCIEETIR D Schwarz OAIFED L~V k Z2fERNEEIH % D? [0 Hardy 22

RUZEAT 2 (CEBITEM 3.1 IZEI2820WE0ED) . D\WTliz, D? EoIEd]
HOEM o 23 p (T 2EHEHEEHL 51X ¢ 13 D2 OFEMECHMEGHRTH 5.

3.3 p HERFEHTHB &

EH 31 ICHTE p PRSI 22 Z C IZBIZHI SN TWE L5 Th D, Hl
Z X, Agler-McCarthy [1] ® Lemma 9.9 IZHIRINZBERTH 50, 1% D? L
® Hardy ZEMDGEITHERT 5 & p PEEHBEBIZ R Z e Eons. 2D LD
BRHEBEHH Y, [12] DEFDEFETIRD Proposition & FEHHIFA TNz, LU
WS, FRMEPDBZIZEDZEHHD0H LNBRVDTI ZIZHERT 5.

Proposition 3.2. p is a distance on D?.

Proof. Let z and w be two points in D?. We denote z = (21, 22) and w = (wy, wy).
Then, it is trivial that p(z,w) = p(w, z) by the definition of p. Next, let p;(z;, w;)
be the usual pseudo-hyperbolic distance between z; and w; in D. Then we have

L= (p(z,w))* = {1 = (pr(z1, 1)) H1 = (pa(22, w2))*}. (3.2)

Hence, if p(z,w) = 0 then p;(z;, w;) = 0 for each j = 1,2, that is, z; = w; and
29 = wy. Thus, we have that p(z,w) = 0 if and only if z = w. We shall show the
triangle inequality. Since p is invariant under the action of Aut(ID?), it suffices to
show that

p(z,w) < p(2,0) + p(0, w).

We set |z;| = r; and |w,| = s; for j = 1,2. Then the inequality

pilz,w;) < 2 =%

-1 +7”ij (33)

is well known, in fact, which implies the triangle inequality for p;. Moreover we
note that

L= (p(2,0))* =1 = (r{ + 15 —riry) = (1= r{)(1 —r3). (3.4)
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Then, it follows from (3.2), (3.3) and (3.4) that

(p(z,w))* =1 = {1 = (p1(z1,w1))"H1 = (pa(22, w2))*}

T+ 81 ? To + So ?
=1- {1_ (l—l—'rlsl) }{1_ <1+7'252) }
1—r)(1 = s7) (1 —rd)(1 — s3)

(1 -+ 7'151)2(1 —+ T282>2
_ 1= ((z,0)"H1 = (p(0,w))*}

(1 + T181>2(1 + 7’282)2

L,

Hence, we have

(1 +7181)*(1 4 r252)*{(p(2,0) + p(0, w))* — (p(2, w))*}
Z (1 + 7’181)2(1 -+ 7"282)2

>< {<p<z,o> 4 o(0.0)) (1 L (=01 - <p<oﬂw>>2})}

(1 4+7181)2(1 4+ 1989)?
= (1+7151)% (1 +7r282)* {(p(2,0) + p(0,w))* — 1}
{1 (p(2,0)2H1 — (p(0, w)?}
> (02 0) + p(0,0)* — 1+ {1 — (p(z, 0))*H1 — (p(0, w))?}
= 2p(2,0)p(0,w) + (p(2,0)p(0, w))?*
> 0.

Therefore we have
(p(2,0) + p(0,w))? = (p(z w))? = 0.

This concludes the proof. O

&3k
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