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to a. Then Gf has Iwasawa decomposition 0 -= K A N .
We can choose a basis of a, X t, X 2, •••, X v where j  =  dim 〇i =  rank Gf/K, and

for any X £ a ,  there exists a unique decomposition X=xiX% +(c2X aH---- hxqX q. For
■ every there exists X £ a  and such that z==$ (exp Ad(k)X>o), '.where 〇
is the identity coaet in Gf/K, i  is ighe canonical holomorphio diffeomorphism of Q /K
■ onto M. Because K  acts on M just as a subgroup of the unitary group Un acts on Onf

. . . . . .  .
■we have

s;=f(0xpJ.tZ(^)X»o) =ki(expX >o) =A%,
where (expX «o) =  (tanha；i, tanha；2, •••, tanha5a, 0, 0 )^ M , ^TJn>

"We aay that the holomorphio mapping /(« )  — / 2(2), •••/nC»)) whioh
snaps M into On is normalized if  /(g) where

dij=(dija\  •••, d!{/ n)), 2=(ai, •••, an) € 〇 n>
A  family 8  of normalizd holomorphic mappings of M  into On is called an A 
-invariant fam ily if the following condition is satisfied: the composition of any
J £ 8  with any holomorphic automorphism of M, after normalization, remains a

. . . . . . . .  '  . . .

iiolomorphic mapping in 8.
Gong and Zheng1113 proved the following result.
Theorem 1 .1 . Under the same assumptions give^ dbove1 i f  f  is a wrmalized 

MholomorpMo mapping of M into Ony f  ̂ .8 whe^e S  is a family i f  A~invmiant 
MholcmorpMo mapping, ^^ i(exp  Ad(h)X^o) ^：M7 X ^ x 1X 1+ - ^ + 〇)qXqy g == dim a =  
rraak Gt/K1 then the following mequalUy

f l o g ( d e t 5 ) / ^ ( 0 , 0 ) ) ^ 1 ^ 6 ( ^ ) ¾ log((l +  l t a n h ^ | ) / ( l -  |t a n h ^ |) )
. P=1

holds} where c (8 )  — sup 2, •••, (Jc^) ^ U n

^md K i s  the Bergman Icerml fumtioii of
Theorem 1*1 implies the following distortion theorem:

v 願 ( &  ， 谢 丨 w 顆

In thii3 paper, we will obtain the estimations of c{8) when M is one of the 
classical domains of type I广 I I，III, and 沒 ia the family of "bilidlomorplii。 csoavex 
inappings.

§ 2 . Some Lemmas
!Lemma 2 .1 , c(8) in Theorem 1.1 can be expressedm

… . . = — 猶 呶 ，，說 i'呻 2, …，斗 ..
... . .- . . . .  J  •:， I ■ ■  . ■ 1

JProo/ If/(»)€<Sf, then
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fi^V) =2:+53  如 2¾¾ +  …€  汉，

where
diS^ (d l}\  •••, d if) .

The components of are

dst ( r ) =  2  dlfTCaihpjUmry T ^ l, 2, %

where ^-1 == (vtj) G Un. It is easy to verify

S  S  d lf^ p jV mp
P-1

I f 8  is the family of oonyex biholomorphic mappings, then
•^(2) =  ( / ( ^ )  + f W /2 £ f(M )

holds for all 2； €  I f .  Let q>(j») = / -1^  (a)). Then.?» is a holomorphio mapping whiofe 
maps M  into M with. ¢)(0) = 0 . Expand q> as power series at «==0

(p{<&) =2 /,,(0 ) +  2 j ^ - (0 )2 ^ + - - .
- . 、j=l

By the definition of F (^ )y on the one hand,

_F(gf) =  ( J + 2 〇/ 2 +  备 兩 ，■ +納 ) +  …；
名，夕*=1

and on the other hand,
n

^  (^) = / ( ^  («) ) =  ̂  («) +  S  («) <Pj{z)+'^t.i=i

=«/?> (〇) +  S  ^ / ( 0 ) ^ + 5 3  ^-(8̂ ( 0) ) 4( ^ ( 0))/+--%

where ^(2) =  (<pA(is), •••, ?>„(«)).
These two power series express the same mapping F(e). Oomparing th© 

coefficients of the first order term$, we have
^ ( 0 )  =  (^ + 1 )/2 .

Comparing the coefficients of the second terms, we have

• I  2 咖 物 趣 )

= S 抑 (0) _  + 2  成，I 祕 +«0i 去(“ +«0/•“<=sl . Z Zk
' . ,

S <Pu (o) m =4-2 ((2̂ ) < (̂ ) i+=̂1 4 f • j

Thus

1
*X 2  S4 «gtj=i 4 名，—1

*j » / n . \ . •
="T S  ( S  +  )¾¾

~ T . i t  ( § ^ 3) ^ - J  ,¾  ( s
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.We get the expression of py(0) as . .
l / tt \ 1 R 〜 l n ~
* 'PfS—1 /■ jC 8=1 *  S=1
n

^  dpq ^jqy
PtQ-1

. . .

where (wiS) *  (I  —1 ) / 2; the ©oppression of ^ (2;) as
q > ( ^ ) + 1 ) / 2 +  S  wipdPaw^zfij+^^- ' (1)

i 山V、Q
Let ¢ (1+1)/2 ,77= ^ (1 - 1 ) /2. Then B e(|, r?) =0 . In fact, since %^Un, we have

= + 2F 3’ —. ▲ ’ —於 ’] /4 =  [2! ’2’ —J z ’] /4 =  — Im 2:1/ / 2.
Let ¢ ,=  (0, •••, 0, 1, 0, ••*, 〇)* all the components are equal to izer〇 ©xoept the j- th  
component which equals 14

Lemmai :2 .2 . I f  the set F  M \ in M is the unit dish,- then
' '•••I n. ■

Proof Taking % =  — J .in  (1), we have
沪（2) =  切砂(2?3?%缺 + …= i s  (¾¾ 2而 + …

ifUVtQ. PtQ
-and (p(z) G M since.9̂ (2:) maps M into M. In particular, we take Z]Ce)c^M; thou

. . . . .  . . . . . .  • • . . :  •

■ ¢ ) ( ^ )  =4fe4+-- -GM
iiolds for any 0 < r < l .  Thus ; : : .

The j- th  component is

1 f 2亦 八 . 《 •
j。 史作〜fc) e ，办 〒 而

■j C2o> ' • 、i j 。妁 谢 办 二 r2ĉ i).
Theii

I I J 0 I I '
Letting r-> l, we obtain Lemma^2.2.

Lem m a 2.3. I f  the set 〇<^,> ^ < 1 ,  〇<^/, y^K
:2uv}czMy then

\ ^ ^ \ < 1 / 2 } 2, ； -, n . .
Proo/ Taking 石= —工 in ⑴ ， wfe get

炉(¾句 +¾¾) 十 …
Tby (1) ， where 幻= 矿卢'  We have

» •

1 C2<X C2<si .,
j。 * (咖士 秘 fc)0_<(S〇+1(*〉办/(Z2/fc==2̂ fcr,'rft. 

Taking the m-th component on both sides, we get

<Pm { ^ i +^¾¾) d^j dym= (m) tst^
1 C2<!C

■ ^ J o  Jo
；Hence 12^(¾¾) | 〇Vfc<l.
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Let ting r , -^-1, rn-^1, we prove the lemma.
Lem m a 2 A. I f  the set — forms the complex ball |a/|2-h

|«ft|2< l ,  and fo r aiiy i ,  r}^：S 2, \ i \ s r̂ \7]\2<1^ He(^, r])=0, there exist and
]e ：̂ K  such that $ —rj=«, ^+r]=»%, then

• . ■ ■ \ ^ \< ^ ~ 2 /2 .  /
Proof Take a ^ R ,  and |fft|2+  \Vi\2+

|% [2< 1 . Then ,

9 {^—•>?) = ^ + 2  dpq -F • • • G
t y  (1).. T-hei-th component is...

<Pic(i-v)=ikeiy+ 2  d^rjfT}^+ r  fft (r}i)2eivrV 0  ( h  |?) ,
■ where 27 is a constant. Hence

and

This implies
i i ^ d ^ v M + T i ^ y - h O d v n i  < 1 .

.1 2 ^ ^ + ^ ^ ^  + 0(1771̂ 1 .
丨l— lffcl2—2罐 + 丨吟|3) I -<1.

Ohoose i ,  7] such that 1— \ i \ 2— \^ \2—〇 {^\.^), and lird ^1^(^==6/,

\2d^b}b ^ T a M <111 -  2 d%% bm -  T I .«fc Ia (6,-) ̂ I 
when \r)\-^0. By the choise of 77, We have|%| =1 . choosing 6fc =  0, \ bj \ =1, Tb]>Q, 
-we get 1171 < 1 /2 . Taking bir 6¾ suoli tfiat 2d%yaTCbjblc>0, we have

• l - |2 ^ 6 feH-|T5f|.

4| I <1+2 | T.^\ <1+'| 6,-|!
Hence

i, 0.,

|^[<(1+1^12)/(4|6^1)： __
We/g6t. 1(¾¾).卜.< 'n^ / 2 W'he迨， e tak& ，丨_6fc| ==v^/3sifiLce:'、

|6 ,|2+ | 6 fc|2- l .

§ 3. Distortioii Theorem of Convex Mappings 
on Classical Domains of Type I

- « ： • ；v  *  •；

The olassical domain of type I ： B xc：Omn(m <n), ia defined aa 2=  (a^, 
2mi，…, 2mn) if and only if
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satisfies I —Z Z f> 0 , where I  iig the identity matrix. In this case,
役= 汉17(饥，n) , = 汉 x  Z7„)， 

and Z can be expressed as Z =U A V , where JJ^ U n, V £ U m

(A，i 0 ••• 0 \
•• j，1> 入1> 入 入 》»>〇，

0
(of. [2, 3]) ^ = ta n l i  x}, j —1, 2, •••, m.

If all components of i?1 are. zero e x c e p t 尹1， we denote this vector be 0„。 
Consider i?〇= 2!«% +«3，aePa. There are four possibilities； (1) i^ p ,  (2)
(S) =  (4) ..

(1) I f i^ p ,  j^ q ,  then e〇^.Rj if and only if |^ |  < 1 , |aM] < 1 , Set {«〇€22/} is 
a polydiso. By Lemma 3，丨

⑶ I f  i==p，j ’=%g， tfaien and only if 1 -  |2" | 2-+|«!Mj2；> 〇. Set {is0€ i2 j}  is
a ball. By Lemma 4； < \/~ 2 /2 ,

(3) I f  i^ p ,  j  =  q. Since I —Z Z '> 0  and I — 0 are equivalent to eacli other, 
we have | | < \ /  2 /2 by the same reason as 2).

(4) I f i= p ,  j  =  q, then, take arid 2〇G S j if and only if |% |< 1 . Set
{z〇€ R j} is unit disc.. By Lemma 2.2,

Substituting all these estimations to Lemma 2.1, we get the upper bound of 
d (8 )  of Rf.

Ci 〇S〇 <  (tow—m —w + 1) / 2+ 、( V . 2 ./2). (m + « —2) + 1
=Qmn+1) /2 + ( s/~^ — 1) (w+w—2)/2.

■: • ,

Now we consider the lower bound of Ci(S).
We know that the holomorphic automorphism of B t are

F = Q(^ -  P ) ( I  -P ~Z ) ̂ R -1,
where P, Q, B  satisfy

P ^ P ^ ^ i p ^ X e R ^ i . e .  I jP W > 〇,
^Q=(I-PF)-i, 

r n\ M R  ̂  <1 -  F P )  -K
The holomorphia autotoorpixisms of, S / 'are conyex mappings $ince i?r is convex, 
obviously, ,

W+ QPB-1= Q ( Z - P + P -  P P fZ) ( I - P 'Z )  - ^ - 1

Jj&i F { Z ) = Z ( I - P 'Z ) '1. Then F (Z )  is a normalized biholomorphio convex 
平a p p ^ y ^ io h :仰 ipsj执:intp m々n，

The (As) entry of 。丨々 : 丨 . . .
F (Z )  =  (F ^> {Z ))  +
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is +
and ij

d2F(Jos) (Z)
H Pm 8m+ P^ d i s .

Taking P  -
!% 〇••••〇'

0 , X ••• 0 .
, 0 < X < 1 , we have

-i- 2  c,—  == (w —1+Tl_ 1+ 2)X/2 =  (/m+ Ti)X/2,2 (tT) dzad^a
Hence o(fif) > ( to+ ti)/2 .

Let i  =  ( I my 0 ) . Then
F ^ ^ Z X I - f Z ^ ^ l m x Z Q - P ^ ) - 1, P = ( X I m, 0)

. ' ... ’. A-»l
ii3 a normlized biholomorphic oonvex mapping whicli maps Bj into Omn. The 
differentiation of F i  is

d F ± ̂ =d Z (i-  e z )  - ^ z i i - i 7 Z) -1 fd Z  ( I  -  f Z )  -1 ,
: -  ( 1 + ^  ( I -  f,Z ) - ^ )  dZ ( I  - 1¾) -1.

The determinant of Jacobian of .F̂ . a t ^  is
. det «7朽(勾  f  det (J + 幺 （I  - 1¾) ―1! 7) m det ( I  -  f  ̂  '

) / V 0 … ”
Taking 1, we have '

\ 〇 、 …
/ m \ —wi—«

det y • «

Finally, we get the estimation of \dei J Fx(Z)\
m m .
n ( i + i M ) - m-n< id e t  心 洲  < n ( i - 丨 w b- •. ..、. 力》1 :. ...

This.e$timation is precise, i, e .,：the equalities holdg at some poiijts.
We conclude it as .
Theorem. 3 .1 . I f  f ( Z )： R i-^O mn is a normalised biholomorphio oonoecs. 

mapping, th^n
i(s>-(饥rhn>/2 /  m , v \ 0iC«) -(»*+n)/2

：u ^ r

where
% 0

CiW)十（饥十》 )/2 ■ det. / / ( ^ )  f < cus)+(«i+n>/2

0 Xm 0 y
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and 〇x(S) is a constant which satisfies
/2 +  ( n/*2* — 1) (w + ti —2)/2.

Conjecture 1. c i(8 )^ (m + n )/2 ,  and F ±(Z) ( I — ( I m, o y z y 1 is one of
the extremal mappings. **

I f  the conjecture is true, then

§ 4. Distortion Theorem of Convex Mappings 
in Classical Domain of Type II

The classical domain of type II, J?wc ：Of,,(n+1)/2, is defined as
2=  («ii» --7 «22, a2n, •••, .〇  if and only if ^  =  ̂ (B)

= satisfies I —Z Z > 0 , Z=^Z\ In this case JB)
^8p(n9 G) f\8U(n} 7i)t K ==U n1 and ^  can be expressed as

I f  all components of z are zero except ^  ===1, we denote this vector by ers  ̂
Consider i<i〇=i3ifc% + A t  first we consider the case j^ p ,  h ^q . There are four 
possibilities： (1) j } Joyp7 q, are mutually unequal to eaoh other； (2) and j, p 7 
are mutually unequal to eaoh other; (3) p ^ q  and j ,  h, p  are mutualy unequal to 
eaoh other; (4) ，沪 and 沪• 丨 乂

(1) I f j y h} p, are mutually unequal t〇,esaoh;<otlier, then if and only
if |% | < 1 , | ^ |  < 1 . Set is a polydiso. By Lemma 3, | < 1 /2 .

(2) I f j = 及， jp, 交 ate mutually unequal to eaoh other， then g〇 专 if and only 
if |% |< 1 , |»OT|< 1 , Set {g〇6i2j/} is a polydiso. By Lemma 2.3,

(3) It p ~ q , j ,  h, p  ase mutually unequal to each other. By the same reason, as
2) l « ( PP) |< l / 2 . : - ;

(4) Ifj=i5?, p =  q, j^ p ,  then »〇G-S// if and only if |2P, | < 1 .  Set
{«oG-K//} is a polydisc. By Lemma 2 .3/ |d((̂ )(PP)| < 1 /2 ；

Thus I < 1 /2  holds when j^ p ,  .…
Next, we consider j = p  In^ g ov He —q, j^ p .  We only need to consider one. ease, 

for example, j= p ,  Jc^?q. There are two possibilities： (1) j, To, q are mutually 
unequal to eaod other, (2) j= h ,  /.

(1) I f  g are mutually unequal： to each "other,̂  t& n  2〇Gi2w if
and only if 1— ]% |2— |% |2> 〇. {%6-R//} is a ball. ;

Z ^ U A U ,, U eU „,

L X j — t s n i i  ^  =  1, 2 , 71.
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By Lemma 2.4,
■⑶ I f  j  = 而， g, then 2!0G if and only if

' (1— [«!«|2— 1̂ ^̂ )(1- I«/«I2) — |%|a|«/«'|2>〇.
It does not satisfy the conditions of Lemma 2.4. Consider «(t) == 7̂^ + ½ ½ . Ijet

/% ^ \ ^ Uzt
\U0

Ej]c is an n x  n matrix, all the entries are equal to zero except tiie jk^-th entry whioh 
i s l . ' .L e t  J7==.r-爲 广 _SM+z%£7«+M^®，g“N % J^ + % aJS?MSl7„.T liecorre3pondi:ag 
名〇)= % 芯 办 十 (丑;>-1■ 丑矽） ， Let =  J _〇〇 is a symmetrio
matrix sinoe A (t) ^ R n i i ^  Let « (i)  =  (^ ( # ) ,  •••, ain(t), a2z(t),

•••> ®n» (〇) = !*(〇F .  V is not a unitary matrix. Let ^== (8(^)^^-2(0)/2 , rj^> 
(z(t)V — n(t))/2 . Then i+ r ]= a ( t ) ,  By (1),.

=1 + 2̂ (3)3)(«)%«>7̂4-— ■ '
and

¢ (0  =  -1- 2 ^ e uUjjUiq)eij +X^i0}i^i+% 0<# («；«««/+ %i«a«)) %
, +  ^}jUqj-\-2ZjqiSit'U([jUm)0qq.

We can. evaluate £ (¢) and ¢7(̂ ),-
1

彡（：〇 = ( 印(1 +  (%‘) 2)/2  +  ̂ ,% M  允) ％ + 万 +  +  付

+  ((% (如0 2/ 2 ) ,

7j(i) == ( ^ - ( - 1 +  {Uj )̂2) /2  +  ̂ jqe^U^q) ^ 7 + ^ (% ^ « Ŵ +  ̂ a ^ (~ " l  +  W/<Z%i +  M/iWOT))^ g

+  (%(^%)2/2+«1知̂ % 如 ） 0阶 '
Thus *

^  i  +  ̂ <；i) î) (v^) 2 +  2 ¢ ^ ( +  2 d̂ XqQ̂ jfrjqq +  2. . ■ . . . - . . - .  . . . •. _

1 +^(如(相)(％g” + ‘ g )_ (刀时” + • ” •
- . - .  .....'. .' ....... ■

Taking == cos a eiy, M,g== — sin«6,(®~n, Mg,=sinae<(i,+f), Maa=cos a 0*®, we hay®

^jj(0  ^  Y  (c〇s a )202iy)% — siaaoodae^^®?%,

彡,.g(;〇 ==去 (sin a cos q e<(2奸0如+'2,_g0tt ((.— .(sin a )2:+ .(oc« p!) 2)e咐+*、十 1) ) a

£5a( i ) =  -i- (sin a) %  sin a  cos a e{(s,+*+2f̂

( (cos a )2e2i!/— 1)% — sin a  cos a ei(v+a%a}' • 1 :• * ：： • ■ \ ： ； ' •: . .- •

伽 ▲ 备 (sine«的 仿 ( ( 二 (細 o^+^oo^a)2) ^ 4̂ —：!))，

, UU： ： r - ■ , ^ ." A i.： ■ •：

VqqW •..) a： , r ;. ；̂' ; ：

Substituting all these for雄ulas td tjtiQ prey^ma 6qii垮lity, we get
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=  ̂ ( 0 ) + 2 ^ ^ ^ ^ ( 0 : ^ ( 0 ) + 2 ^ ( ^ ( 0 ) ) ^ ( 0 ) + 0 ( ^ ( 0 ) 1 3).
This implies

' | ^ ( 〇) + 2 ^ - ^ ( 0 ) ¾ ^ ) + !T ( ^ (〇) ) 2̂ ( 〇) + 〇(N (〇) I3) I < 1 .
Take 12̂ -1 =  o (1 — j ejq)2) . Then

I ”"(〇).丨 2+ I %«(0)]s -
..

：： = ( c 〇s a ) 2(siii£is)„2 |g/a|24 - i-1 1 + ((s in a )2—(oos«)2)0<(v+<l!；|2|2;-4|2+ 〇( l — |«/«|2)
. , . .  • . . .  . . .  •

==((sine*)2-  (sin a)4) |ig；fl|2+ - i- [ ( l - 2 ( s in a ) 2)(l-co s(y + ii!))

+ 2 (s ln a )4] \ii}qI ?+  0(1-2^12).
Take (sina)2= 0 ( l — |z^|2). Then 

l%j-(〇) l 2+ l%«(〇) l 2
= ((S in a)2+ (1—co s(y + a ;))(l—2(sin a)2)) 1以 |2/2 -卜 0(1—|〜 la).

Take : l ‘ cos(y+a〇 = 0 ( 1 - |2匁|a)， ..：

(sin a)2+ (1 - 003(2/ +  03) ) / 2 = 1 -  |z^ja+ 〇( l -  |iSjg|a) .
Then N«C〇) |a+  |% (〇) |2**=1~ |2!,-«|2+ 〇( 1 -  |2/«|2).
Moreover,

1 -  l^ a (°)  la- \Va(〇 ) |a~  |% (〇) |a =  l -  l^ g ^ + s i^ a lg ^ ^ + o C l-  |»,-a|2) .
Using the same process as we did in the proof of Lemma 2.4, we have

I ^  V  3/2.
By Lemma 2.2, < 1 . Observing all these estimations and using

Lemma 2.1, we obtain the upper bound of c^C^),
G2^Sy^ ( 71(̂ 1+ 1 ) / 2 - 71) / 2 +  \/*3 (71*—1 )/2 + 1  

=  (71(71+ 1 ) / 2 + 1 ) / 2 +(-^/ 3 —1) (n_ 1)/2.
Now vre consider the lower bound of c2(S ).

■r- • > • . . • •• .

We know that the biholomorphio automorphisms of Rn are
W ^ B ( Z - P ) ( I - P Z ) - ^ LM-1f

where P, JR satisfy
i. e. I - P P > 0 ,

5 ( 1 —P P ，）J T - J .
The biholomorphio automorphisms of Ru  are convex mappings since R n is  convex. 
Obviously

W+ S P R -1= R ( Z - P + P + P P Z )  ( I - f Z )  -m -1
^ B ( I - P P ) Z ( I - P Z ) - 1B ^ R f71Z (I - P Z y - 1R-K 

het F (Z )^ = Z (I—P Z )~1. Then F (Z )  is a normalized biholomorphio convex 
mapping which maps RJZ into The (ks) entry 〇f

F m ^ ^ K Z ) ) ^ z ( i ^ p z ^ ^ z + z P z + ^  -



No. 4 Zheng, X . A. ¢- Gong, S. BIHOtOMOBPHIG MAPPINGS (II) 481 '

is

and

'久 0
Taking P  ••

dzF ^ (Z )—a： a/； -" ^PkiOu+Pis 〇<« +  *••

I, we have
0 X

1 daF (ks)
1 2 歸 汍 A 丄 =〇:

(^71-1 +  2)¾ _  ‘(w + i)九
2 . ' '"= T ^ ~

Hence c2( 8 ) > ( n + l ) / 2 .  
Let ^ -»1 . Then

'% 0
F ^ ^ Z i l - Z ^ ^ l t n Z i l - P Z ) - 1, P -

A-*l

•• i

,0 %,

is a normalized biholomorphic convex mapping wliiolx m吨 s i^r into (7*("+1>/气 The 

differentiation of F z is
d F ^ d Z i i - z ^ + z i i - z y n z i i - z ) - 1

= ( i + z i i - z y ^ d z i i - z y 1^  { i ~ z ) - H Z { i - z y \
The determinant of Jacobian of at ^  is

det J Ft (Z) =  det ( I  ~ Z )  -"-1
jXt 0\

Taking Z = i  ••• J, we have

\〇 K/
det

Finally, we get tlie estimations of |det |

( 0 ( 1 + ^ ) ) ^ ^ 1  det < ( r i ( l - ^ ) ) '

The estimation is precise, i. e., the equalities hold at some points.
j . * * '  • • •

We conolude it as
-■ ■ • .

Theorem 4 .1 . I f  ( f ( « ) :  Bn-^O n{n+1)/z is a normalised biholomrphio conv&» 
mapping, then

iT ( i_ ^ .)〇(S)-(r.+i)/a n ( i + ^ ) e(?)_B(fl+1)/a
------------------ - <  |det J P,(Z )  I , '

.. .沒 **1:

where Z^U 汀〜1 7 痛 d C2〇S〇 私在 consf伽 i  w祕 eft
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satisfies
( 71( 71+ 1 ) / 2 + 1) /2 .+  (-s/~3" ■— 1) (7¾—1 ) / 2

Conjecture 2. o2( 8 ) ^ ( n + l ) / 2 } and F 2( Z ) ^ Z ( I ~ U Z y \  are
extremal mappings.

I f  the conjecture is true， then

i K i + h y ^ ^  i det 1 < h ( i - ~ ^ y n̂

§ 5. Distortion Theorem of Convex Mappings 
on Classical Domains of Type III

The classical domain of type III, i?/r/C 〇f,I(n" 1>/̂  is defined a$
(以2, »，知軋…，.名如，…，多n—t.，n) G if and only if

satisfies I  +  Z Z > 0 7 Z =  — Zr. In this case
& —8 0 ii(2n)) K ^ U nJ and Z  can be expressed as Z^XJMTJ^ U £ l J n9

.... ： ■ . ； .

v /  0 X A  (  0 ^2\  …
M =  ( ) +  ( ) +  …，

\ —Xi 0 /  \ ~  ̂ 2 ■ ■ 〇 /

the direct Bum stops at ( ' if  n is even， tlie direct sum stops a t+ 0  if n is odd*
\ —%v 0 /

^;*=tanli a；；-,  ̂=  •••, v*
I f  all components of z are 2ier〇 except 〜 s =  l ， we denote this vector by 0rs, 

Oonaidergj0= 如 灼 Tlie coxresponding 幺〇= 細 (_0碑一jg?财) 屮名饨(丑卯一_0砂) . I f  
幻?〇,《卯 are not pn the same row or same column at 幺0, then j ，及，立>，分 are mutually
unequal to each other, gj〇G -8 // / if  and only if | % | < 1, | ^ | < 1 ,  Set {^〇Gi?m} is a

.、 ,.

polydisG. By Lemma 2.3,
丨 <  1/2.

I f  名允，迄时 are on tho same rcrw; or same column, a七之〇, we only need to consider
< .......

the case of same row, i. eM Then j, h, q are mutually unequal to eachother,
^0^： R iii if and only if 1 -  | ^ | a— | ^ | s> 〇. Set {zo^Rm } is a ball. By Lemma 2.4,

I來激勿)丨<  V  2 / 2 .
. . • . . • • • _ 1 、 . . . .  . ，

Using all these estimations and Lemma 2.1 we get the upper bound of Cs(S)
¢3(汉) <  (?i(7i —1) / 2 — (2ti—4) —* 1 ) /2  +  \^2~ (2ti—4 )/2 + 1

■ =  (7i(ti—1 ) /2 + 1 ) / 2 + ( n/  2 —1) ( 71- 2)
Now we consider the lower bound of .

• ■ , ! ：. . . . .  » • - ：

We know that the hoiomorphio automorphisms of Mm are
W ^ Q i Z - D i l + P Z ) ^ ,

^liere P , Q satisfy^ v' . ；. ：,. .- /  .
p ^ - F = p ( » )  =  ( ^ ) ,  i. e., I + P P > 0 , ； :
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Q =  Q^, Q (I^-Q P)Q ^I .
The holomorphio automorphisms of R m  are convex mappings sinceJSm is convex. 
Obviously , .

=Q(I+PP) Z (I - Q^Z (I+p z y ^ -K
Let = ^ ( 1 + P ^ ) -1. Then F { Z )  is a nomalized biKolomorphio convex 

mapping which maps Rm into T^e (fe) entry of
F (Z )^ (F ^ \Z ))= Z (I  + PZ)-1=Z -Z PZ  + -̂

F m (Z).=zlcs- ^ i,^lci:piiejS+''-.
is

/ 0 X\ / 0 X \
-Take P .=  (  ^ 。尸1-----f- ( ^ 。 j  -!— . Then the direct..aiim stops.at

0 V 
-h  〇, i f

n is even, and stops at -h〇 if n is odd. We have
g2jr(Ks)1

J 2 (»s) ■ ( l-n )X .
8Z2r—l, 2r ̂ fcs

Hence c3(^ )> (w —1).
Let 九-> 1. Tiien

J ,3(^ )  =  ̂ ( I + P 1̂ ) - 1 =  l im ^ ( I + P ^ ) - 1, P a =  lim PA—
is a normalized biholomorphic convex, mapping ■ which maps _Bj/x into The‘.
determinant of the Jacobian of F 3 is d e t(I+ P iZ )~ R+1. Take

Z-
f 〇 Xi\
、- 入i oj

/ 〇.+  ( )+ .
\— ^  0 /

Then
-n+l

-ti+1

det = ( n  ( 1 - h ) 2)  , ^  [V2].

Finally, we get the estimation of |det \

(n ( M }y ) 'n+1<  i det j F>(z) i <(n ( i - ^ y

The estimation is precis©, i. ©•， the equalities holds at some points.
"We conclude it as
Theorem  5.1. I f  / ( 0)： Rm  -> is a normalized bipolomorphie oonveû

mapping, then

n ( i —m )。仙 )-n+i n ( i + ^ ) ĉ >-n+i
------ ---------- * < |d et JV(幻丨 < 手

5s3!

where Z U Q U n}M^
0 入n、

-久1 0 j

n ( i - 〜 严 十 “

+ …， 1 > 入;t > … 0，如=[n/2] • 妨珍•
direct mm stops at (  i f  ^ is even and stops at + 0  if 71 is cdd7 and Cs(S) is  ^

\ —%v 0/
constant which satisfies
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71— ¢3(汉) <  (71(7¾ —1)/2  +  1 )/2 +  — 1) (Tl — 2 ) .
Conjecture S. cs(8 ) ^ n ~ l f and F S(Z ) = Z ( I - U Z ) ^ } U ^ —Uf£ U n ar@ 

-extremal mappings.
I f  the conjecture is true, then

t n  c i + ^ ) - 2n+3<  i det j f(^) i < n
?-i .
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