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Abstract. In this paper, two sufficient conditions for biholomorphic convex mappings on
bounded convex balanced domain D), in C" are provided. From these, criteria for a biholo-
morphic convex mappings with particular form become direct. Moreover, some concrete
biholomorphic convex mappings on D), are also provided.
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1. Introduction and preliminaries

Suppose that 7 is a fixed positive integer and p > 1. Let C" be the space of n complex
variables z = (z1,22,...,2,) With the usual inner product (z,w) = Y/i_12;Wj, where w =
(wi,wy,...,wy,) € C". Let Q be a domain in C". A mapping f : Q — C" is said to be locally
biholomorphic in Q if f has a locally inverse at each point z € Q or, equivalently, if the first

Fréchet derivative 3£:(2)
i(z
Df(z) = ( 5. )
ke /1<jk<n

is nonsingular at each point in Q.

The second Fréchet derivative of a mapping f : Q — C" is a symmetric bilinear operator
D*f(2)(-,-) on C" x C", and D? f(z)(z, ) is the linear operator obtained by restricting D” f(z)
to {z} x C". The matrix representation of D?f(z)(b, ) is

9 fi(z

) i(

D f(2)( (Z 929z >1§j,kSn7

where f(z) = (f1(2),-..,/u(2)),b = (b1,...,b,) € C". If f € H(Q), then for every k =

0,1,..., there is a bounded symmetric k— linear operator D* £(0) : C" x C" x --- x C" — C"
such that

w ok
7 =Y 2O
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for z € Q, where D°£(0)(z°) = £(0), D*£(0)(z*) = D*£(0)(z,z,. . .,2).

For a domain Q in C". If for each z € Q, we have Az € Q forall A € C with |A| < 1, then
we call Q a balanced domain. The Minkowski functional of a balanced domain Q is defined
by

p(2) :inf{t >0,§ eQ}, zecn.

Suppose that Q is a bounded convex balanced domain in C”, let p(z) be the Minkowski
functional of Q, then p(e) is a norm of C", and

Q={zeC":p(z) <1},p(A2) =[AIp(2),

where A € C, z € C", and p(z) = 0 if and only if z = 0( see [14]).

Assume p; > 1 (j=1,2,...,n). Let D, = {(z1,22,...,20) €C": Yo lzlPi < 1}, then
D, is a bounded convex balanced domain in C", and its Minkowski functional p (z) satisfies
the equality

n Z]
(1.1 —
,; p(z)
We denote D), by BJ, for the special case of p; = ... = p, = p, at this time, we have p(z) =
{/Iz1]P + -+ |zal?. In particular, let A = Bj, denote the unit disk in the complex plane C.
Let H(D,) be the class of holomorphic mappings f(z) = (fi(z),..., f.(z)) on bounded
convex balanced domain D, where z = (z1,...,2,) € C" and let N(D,) denote the class of
all locally biholomorphic mappings f : D, — C" such that f(0) = 0,Df(0) = I, where [ is
the unit matrix of n x n. If f € N(D),) is a biholomorphic mapping on D, and f(D)) is a
convex domain in C", then we say that f is a biholomorphic convex mapping on D,,. The
class of all biholomorphic convex mappings on D, with f(0) = 0,Df(0) = I is denoted by
K(Dp).
It is difficult to construct concrete biholomorphic convex mappings on some domains in
C", even on the unit ball B5. In 1995, Roper and Suffridge [13] proved that:

Theorem 1.1. [13] If f € K and F(z) = (f(z1),/f'(z1)z0),where z = (z1,20) € B",z1 €
Azo=(22,---,2n) € C" 1 then F € K(B3).

Pj
=1

Which is popularly referred to as the Roper-Suffridge operator. Using this operator,
we may construct a lot of concrete biholomorphic convex mappings on Bj. After that,
many authors had generalized Roper-Suffridge operator to Reinhardt domain D), or Banach
spaces [2-8, 11, 12]. However, according to the result in [1, 15], none of these concrete ex-
amples belongs to K(D,)(p; >2,j=1,2,...,n). Liu and Zhu [10] obtained some sufficient
conditions for starlike mappings. Hamada and Kohr [4], Zhu [16] gave a necessary and suf-
ficient condition for biholomorphic convex mappings on bounded convex balanced domain
D,. From these, Liu and Zhu [9] had given some sufficient conditions of biholomorphic
convex mappings on D), as follows.

Theorem 1.2. /9] Suppose thatn>2,p; >2(j=1,2,...,n) and g; : A— C are analytic on
A/withgj(O) :g’j..(O) =0(j=1,2,...,n=1), f;(§) € N(A) satisfy the conditions | C f] ({)| <
|fj(C)|,(C EA:] = 1727-“3”)' Let

f(2) = (fi(z1) +81(zn), f2(22) + 82(2n)s - s fo1(2Zn—1) + &n—1(2n)s fu(2n))-
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If for any z = (z1,...,2,) € D, \ {0}, the inequality
11
Zn) z -
n(n) :| SPn(l_ >|ann 2

Z”f U & Jilen)
holds, then f € K(D,).

Theorem 1.3. [9] Suppose thatn>2,p; >2(j=1,2,... ) and f;j EN( )( = 2 o),
fi(z1,...,20) : Dp — C is holomorphic with f1(0,...,0) =0,(d f1/9z1)(0,...,0) = 1. Let

fz) = (filz1,22,- - 20), L2(22)5 -+ ful2n))s

where 2 = (21,22,...,2n). If for any z = (z1,...,2,) € D, \ {0}, we have

g;(zn)
f’(Z/)

anrl/(zn)
I (Zn)

P) & 2
Ero X lagil <1,

gfl_f)/f((ﬁ; 2 1)

zj [z dz;d7; Zj

|t X | /(1_ 76 )'I =2,
dz| I=1] 7

then f € K(Dp).

A problem is naturally posed: can we get some sufficient conditions such that the map-
ping of the form:

f(z) = (fi(z1,22,-- - 20), f2(22) + 82(2n), - s o1 (2n—1) + &n—1(zn) s fu(2n))

is a biholomorphic convex mapping on D,?

The aim of this paper is to give an answer to the above problem, which extends Theorems
1.2 and 1.3. From these, we may construct some concrete biholomorphic convex mappings
on D,. In order to derive our main results, we need the following lemma.

Lemma 1.1. [4, 16] Suppose that p; > 2(j=1,2,...,n), p(z) is the Minkowski functional
of D), and f € N(Dp). Then f € K(D,) if and only if for any z = (21,22, ...,2x) € D, \ {0}
and b = (by,ba,...,by) € C"\ {0} such that

we have
el B8] )
o nan 2) s

2. Main results

We first establish a general sufficient condition for biholomorphic convex mappings on D,
which is the main result of this paper.
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Theorem 2.1. Suppose thatn>2,p; >2(j=1,2,...,n) and g; : A — C are analytic on
A with g;(0) = g’j(O) =0(j=2,....n—1), fi(z1,...,24) : Dp — C is holomorphic with
f1(0,...,0) = 0,(df1/9z1)(0,...,0) = 1, £;(§) € N(A) satisfy the conditions |{ ] (§)] <
IO EA=2, ... Let

f@) = (fi(z1,--- 2n), f2(22) + 82(zn)s - a1 (2n—1) + 8n—1(2n) fu(2n))-

If f satisfies the following conditions

92
() 0.3 a2 <150

15

<92 af fi ) 2 f] (z)) . _
@) f‘(): d50q | Vo e | ) P\ Ty | ) I = 2=
Llaa | an g | an e | Y e ) an
@) fl(z Faom | T X, |9 1) | T |9a Fitw) | T X, | 7 e 35
&) (zn) o o -
+ Z \f/ (lg”(zn)|+ T ) <pn<l_ % >|an 2

forall z = (zl, ...s2n) € D\ {0}, then f € K(D)).
Proof. By directly calculating the Fréchet derivatives of f(z), we obtain
I dh . i 251

9z lazz 92,1 ,E
0 fi(z2) - 0 85(zn)
Df(z) = ,
0 0 Foo1(@n-1) g;_l(zn)
0 0 0 fo(zn)
of df : af
R - S - S - S~ /(O B
L L TR B SR R = R T
0 1 0 — 8(zn)
Df(z)_l f(z2) 15(@2) £ (zn) ,
O 1 _ g;,1<zn>
f,g,1<zn—l) ,’,,I(anl) i (2n)
0 0 fr/n(lzn)
n 2 n 2 n 2 n
/i 9*fi 9*f 9’ f;
Z 8213121 bi lgl 3229111 by lgl 3Zn71¢]921 l lgl 97»19]’1 by Zl
0 1/ b 0 " b 2
pragey = 0 AR 0 G |
b, _
0 0 o i@ )ba1 &1 (zn)bn b !
0 0 0 r//(zn)bn n
Y Y Zhbb
—-bi
j=11=1 920 /
_ f Zz)b%+8/2/(zn)b;21
fa (anl)bﬁ—l +g;z/—l (Zn)b%

fr/:/(Zn)b%
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According to (1.1) and |z;|P/ = z;7i/? 7;7i/2, direct computation yields

d pi
@1 -’ = Pl —
" ampar £l

Fix z = (21,22,...,20) € Dy \ {0} and b = (b1,b>,...,b,) € C"\ {0} such that

! Zj ijj}
Re pjl——| — ¢ =0.
{,Zl ”P(Z) Zj

From (1.1), we have |z;/p(2)| < 1(j=1,2,...,n) forall z=(z1,22,...,24) € D). By the
hypotheses of Theorem 2.1, we obtain

Pl 2 5N Py E miped )i op
j=21 plor M jZlP(Z) P(z)‘ R<Df(z) Df2)®.b) az>

Jf(z,b)

32, l'/( )

npilzi|Pi? LA 82fl
s

\“I\)

_1 94 _
Z L /JI(Z") 2 azn fn Zn Z ,j Jzj
af fJ/(ZJ " afl f' = / Zj f' Zn) afy n

f”( ]) ( ) 2 j(Zn) f,é/(Zn) 2:| P/'|Zi‘pj f;il(zn) 2 Pnlzn|™
bt — = b AR b
Z[ (2 ) (Z;) " fiz) fz) " ZjP(Z)”f+f’(zn) "znP(Z)f’"}
pl|Z1 o [ a2f1 oA L)),
,Z |]‘ aff 121121 azj a f/ Z] | JI
- aflgj(zn) ‘b |2 ‘afl ( )| |2
% |z fj/(Z/) ! dzn f(zn) b
glj(zl’l) frI,/(Zn) afl | |2:| M
= | fi(z)) fi(za) 97; 17" ] p(2)p
[ fi(z; )| Py g (zn) 8,( n) f2(z oIn ]pJIZJIJ
= [l fi(z)) bi f’( 7) f’( i) fa(zn) p(z)Ps
frll (Zn ‘ |2pn‘zn‘
Ta(zn) p(z)P
2pifa] I | 9°h
Z‘b | p(Z)Pl |:1 |%| ; aZlaZl :|
b 2[p,z,| i < zif} (z) >
+jZZ\ jl @)
. n le]l(i 9’ fi ‘&flf}/(zi) )}
oz )|¢9f1| ( = 8z18z, 8Zj fjl(Z])
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Pn|zrz|pn72 an”(Zn)
[ (et
p(z)Pn

fi(zn)

__m 21 ml(i 9*fi I%g/j/(zﬂ) o1 £ (zn)
p(2) f1| p(2) = 929m| 5019z fi(zj) | |9z f(zn)
8i(z) fi(za) O/i ""ﬁi”f*' 8i(z) | |&5(zn) f(za)
*Ef%>ﬂ>a )_%p@p& (ﬁ@) ﬂ@ﬂWﬁ)
= |b;? Lf |2 @)
L (- 2)

*fi
dz;dz

‘bn|2 pn—2
+p(Z)Fn Palzn| 1=

af £l
9z fi(z;)
anr/z/(Zn) )
frlz(zn)

_Plp(Z)p"” ( -
=1

|51
dz|

)

_pip(@)! ( IR L 85 (zn)
|§%‘| 51929z | =197 fj(z))

dfi r/l,(zn)
aZn fr/;(Zn)

n—1
—mewﬂ(

=

gj(Zn) n( n)%
| 71(2) filzn) 92,

gi@) | |85(zn) f1(zn) )}
@) | 1 fiz) f@) 1))

Since pj >2 (j=1,...,n)and 0 < p(z) < 1 for every z € D, \ {0}, then we get that

)

= 15 o2 (4|37 @) )_ pi (| 9*h o1 17 (z) ﬂ
(z,b) > ; 2)Pi {PJ\Z]\ (1 i) ‘%‘ (; 020 Tz] fiz))
| n‘z ,,—2( _ anr/;/(Zn) ) ( a 82f1 afl glj/(Zn)
+ p(Z)p” {Pn|2n|1’ 1 f/(Zn) 3f| ‘ ; aZlaZn azj f/(Z/)

n—

1 8(an) £(za) 91

dfi r/z/(ZVl)
- | 712 fiGan) 925

(Zn)f,( n)
9z, frlz(zn)

fi(zn)

n—1
_ Dj
) L 170 ('gf @l +

=2 j&i

)

Hence by Lemma 1.1, we obtain that f € K(D,,). This completes the proof of Theorem
2.1. 1

j=
>0.

Remark 2.1. Setting f1(z) = fi(z1) + g1 (z,) in Theorem 2.1, we get Theorem A or The-
orem 1 in [9]. Setting gj(z,) =0(j =2,...,n— 1) in Theorem 2.1, we get Theorem B or
Theorem 2 in [9].

If we replace fi(z) by fi1(z1) + g1(z2) in Theorem 2.1, we have the following corollary.
Corollary 2.1. Suppose thatn>3,p; >2, f;({) € N(A) satisfy the conditions |ij”(C)| <
IFHONE €A, j=1,....n), and g; : A — C are analytic on A with g;(0) = g"(0) = 0(j =
I,...,n—1). Let

f(2) = (fi(z1) +81(22), f2(22) + 82(2n) -, fo1(zn—1) + &n—1(2n) s fu(2n))-
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If f satisfies the following conditions

p1 " 81'(z2) /2" (z2) 2" (z2) 2.
“’|fv<zl>|('g1 R s )S”Z(l‘ ) )W s
P1 81/(22)82//(Zn) gZI(Zn)an(Zn) /
SUTaen] ( 2@ |G fi & @ )
= Pj (Zn)f (zn) B znf,'/(zn) =2
W ATE i+ |2 ) < (1 e

forallz=(z1,...,2,) € D, \ {0}, then f € K(D,).

Next we give some concrete examples for biholomorphic mappings on D, by applying
these sufficient conditions.

Example 2.1. Suppose that p; > p; >2(j=2,...,n), and ki, k; are positive integers such
thatk; > 1,k; < p; <k;+1(j=2,3,...,n), k= <ax1{kj}.If
j=sn—
n—1 1
|a|<[k+1 Y (& +1}
j=1
and
n—1
Pn 'Zl (kj +1)—
j=
|b| < n—1 ’
[pz AZ] (kj + 1) + p1 _p2]kn(kn + 1)
j=
then

ki +1_kp+1 ky—1+1
7@ = (a+ad L b e 2) €K(D))

Proof. Set f1(z) = 71 +azk1+lz§2+1 ...zﬁ"ij,fj(Zj) =2j(j =2,...,n),82(za) = bz .
Then

i &1 ’< U1 |a|r§ (ki + Dz [ + ki |z [~ 1]
=102197 Pt
<(k+1 |Cl|[ni1 ki+1) —1}|z1|k1 :
§1—(k+1)\la_|1,
I% =1 +alky +1)Fa ettt
>1—lal(ki+1) > 1—|a|(k+1);
|§f11 | Z\aij?z]\ STy Vel T+ Dt ol
S#(k+1)|a|[nf(kl+1),l} Iz 1
1—la|(k+1) “
Pl 11 (ke 1)af) |z |2

ST Jal(k+ 1)
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<pilz;|Pi~?
§p1|Zj\pf72, j=23,...n—1;

p1 | 9f1 g5(zn)
v + 183 (zn))|
1901|1022 f3(z2) Ifz( 2)| P
14! kn—1
<|——F——|al(ka+1)|b|(k, + 1)k b|(k,+ 1)k "
*[1—|a|(k—|—1)|a|( 2+ D)|b] (kn + Dk + p2[b (kn + 1)kn] |24
pilal(k2 +1) 21 tkn—pntl

<|bl|(k 1k Pn n—Pn
<[b|(kn+1) "[l—|a\(k+1) + p2]|zn| |2n]
Spn|zn|pni2

By Theorem 2.1, we obtain that

fz)= (Zl+azk'+lzl§+l 2T bt g, zn) €K(D,).
This completes the proof. 1

Example 2.2. Suppose thatn >3, p; > 2,0 <|a;| <+/3/3 (j=1,2,...,n), and ki, k, k
are positive integers such thatky > 1, ky < py <ky+1,and k < p, <k—+1. Let

1 14+ asz
kit ktt L 22y ke
f2) =(z1 +aizy'" 2, 5 BT Z2+ L
1 l+an71Zn71 k+1 1 l+anzn
+by_1z," lo ,
2a,-1 I —ap—12p—1 no 2ay, gl_anzn)
with log1 = 0. If
1
ay| < ,
al S D TR
and
1 (ko + Dlar [[ba] (1 + |aa|?) pn(1—=3a|*)

+ij + a2 sl < ¢

1= (ki +1)]ai k+Dk+ (2= k)lan?]

Then f(z) € K(D)).

Example 2.3. Suppose that p; > 2(j =1,2,...,n), and k is a positive integer such that

k< py <k+1.1f

-1
\ DPn

Y bl < :
) k(k+1), max {p;}

forall z= (z1,...,22) € D, \ {0}, then
@)= (21, 2+bagy ™ 3+ bsg™ oz bacizy T za) € K(Dy).

Example 2.4. Suppose that p; > 2(j =1,2,...,n), and m, k are positive integers such that
m<p,<m+landk<p, <k+1.If
P2 pnim
a| < ———,b| < ;
| |_p1m(m+1) 12 k(k+1)(pim—+ pa+ pam)

then
f2) =@ +nta™, n+bdt 2, - 2) €K(D)).
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Finally we finish this section with an analogous theorem with Theorem 1.1 and a concrete

example.
Theorem 2.2. Suppose thatn>3,p; > 2 and gj: A — C are analytic on A with g;(0) =
g5(0)=0(j=1,2,. ) 1i(8) € H(A) satisfy the conditions f;(§) #0, and |C f] (§)| <

()], (Ceaj=1, 2 ,n). Let
f(@) = (filz1) +81(zn-1),  fa-2(zn-2) + &n—2(2n—1)s fu-1(2n-1) + &n—1(2n), fu(2n))-

Iffor any z= (z1,...,2a) € D}, we have
gj in— 1)

gj(zfl l)fn l(zn 1)
Zp’( fiz) Fi@)fay @n1)
<pn1zn1|p"‘_2(l—

n— lfn 1(Zn 1)

fo_1(za1) )
) Lo

8 (zn-1)8n—1(2n)
f/ Zj) n— 1(Zn 1)

8n1(zn) 13 (zn)
f,, 1(Zn 1)f(zn)

gn I(Zﬂ>
n— I(Zn 1)

mml(

g/j(znﬁ)gn—l(zn)fr/z/(zn) ) < pulzal?™ (1 an”(Zn) )
f]/'(Zj) y/,_l(znfl)frlt(zn) Prfer Jilzn)
Then f € K(D7).
Proof. By directly calculating the Fréchet derivatives of f(z), we obtain
fi(z1) 0 0 g} (zn-1) 0
0 filz) - 0 85 (zn-1) 0
Df(e) = |
f2) 0 0 o filoma) &) O
0 0 0 frlz—l(znfl) g;—l(zn)
0 0o - 0 0 fulan
L 0o - 0 __ &) &1 (@n-1)81 ()
fi(z) Ji@) fooi (@m1) F@)fri @n1) 1 (zn)
0o L .. 0 __ &) $2(an-1)8, 1 (@)
f(22) (@) fooi (@n-1) f@) l(zn 1) fn(zn)
Df(Z) = 0 0 . 1 _ g,/lfz(znfﬂ gn 2(Zn l)gn 1(~n) ’
fz;—z(z"ﬁ) Sra(zn=2)fn_ 1 (zn-1) Fra(zn— Z)fn l(zn 1) (zn)
0 1 81 ()
Jae1(@n-1) Sz 1(an 1).fn (@)
o 0 0 0 FHED]
fi @by 0 0 & (Gn1)bu 0 by
0 3@y - 0 & (20 )bn 1 0 by
LEICICT R I 0 faGedbes €l b 0 ba
0 0 0 i Gnt)bn—1 &h_y(zn)bn by
0 0 e 0 0 f,/l’ (zn)bn by

@B+ 8] @n1)b?
1 (22)b3+ g5 (1)l

f,, z(wz ?>b,, 2*5’,, z(Zn l)b
f”/ 1(1;1 l)bﬁ 1+X” 1(4n)h
I )by
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Taking z = (z1,22,...,2,) € D, \ {0} and b = (by,b»,...,b,) € C"\ {0} such that

Re{):p, z,}

From (1.1), we have |z;/p(z)| < 1(j = 1,2,...,n) forall z = (z1,22,...,24) € D,. Notice
that p; > 2(j=1,2,...,n), by the hypotheses of Theorem 2.2, we obtain

pjlzjlPi~ 2 S IR —1p2 ap
e > £ 2852 S e o 00, )

n—2

p]|Z]‘ 2 f]/‘/(zj) 2 g/j/(zn—l) 2 gj(Zn l)fn 1<Zn 1)
‘Z P - Re[L (g ) T G )
 8ilan1)gn (@) 5 &i(zn-1)8n 1 () f (2 )b2> pjlzilPi
S Got) " D oGt i) ) ip P

r/zlfl(znfl) 2 gn l(zn) 2 g; 1(Zn)f”(2n) 2)_
+(f,§1(zn—1)b T ) TG A
Pn71|Zn71|p”’1 (frlz/(zi'l) b2> pn|Zn|pn
in— lP() - * f/(Zn) " an(Z)p":|

p}|ZJ| i” 2, Pn71|znfl‘p"71_2 b 2, PulzalP” 2
>Z | /| P(Z)p”*l | n— | P(Z) | n|
_ 2 g/j/(znfl) 2 g/](zn l)f,;/ I(anl) b 2
Z H | i f//(zj) el f/(Z/) n—1(2n—1) b1
N g,(zn 1)gn_1(Z) e 8i(zn-1)8n_1(2n) ) (zn) b @ pilzilP~
f’(Z;) T (zaer) | Fi@)fr ) fo(za) | P(Z)”f
n— 1(Zn—1) 24 gn 1(2n) 24 gn I(Zn)fﬁ(zn) 2}
— | |=——=|bu— —————1|b, " |b,
I7 ey | L vy | L v A e e
P—tfzn [Pt v ()| ) 2 Dol
P(Z)P"* | falzn) e
_Z p}|zl | j|2 (1_ ZJJ:/' <Z]) )
fi(z))

Zn—lfy/,/_l (Zn—l)

fy/,_l(anl)

Pn— I‘Zn 1|Pn =2
+ by |?
b { PP

)

nZZp jlzilPi™ ( &/(zn-1)| &1 1 (1) )]
= PP fi(z)) Tz fr1(zn-1)
,172 /!
by zlipnkn'p < . ann (Zn) >
e e U ey
g;:—l(z”) g;/z_l(zn)f;;/(zn)

. Pn—1 |Zn—1 |p,,,1 -1
p(z)Pn-t

)

f,/,_l (zn—1)fn(zn)

r/l—l(zn—l)
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_rlzzpjzﬂ”f.l( )}

gizn-1)gn_1(z0) | | &i(zn-1)8_1 (@) S (zn)

j=1 p(z)Pi f’(ZJ) o1 (zn1) f'(Z/) 1 (@) fn(zn)
by _ Zn fn Zn g/(Zn 1
>p|<z)1’l| [”" el 2(1_ I cn : ) ij e
&5 (@n-1)f,1 (2n-1) znf,’,’(zn)

) 3t (- )

Fi@) a1 (zn-1) fa(zn)

—pn1< 8n—1(2n) 8n—1(@n) 5 (zn) )
,/, I(Zn 1) yl; 1(Zn 1) ()
i ( Zn 1)8n-1(zn) g‘(Zn— )8n—1(zn) £ (zn) )]
= P& o) | | P iy o) fian)
>0.
Hence by Lemma 1.1, we obtain f € K(D,), and the proof is complete. 1

Example 2.5. Suppose that p; > 2, and k;j(j=1,2,...,n—2) are positive integer such that

1 k142 ky_o+1
kapn,1 -1, letf( ):(Zl+alzl+alz 1+ +b an"'i yer ey Zn— 2+an 2Z _ptan- 2Zn”12 +
kp_o2+2
bn72Z n—2+

1 a1,z a2 Ifc:max{|a}|:]:1,2, n}< and Y~ 2pi(ki+1)[kjlaj|+
(k5 + 2)lby{] < pu1(1—26), then f(2) € K(Dy).
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