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f(z)=A[az+ B+ log(1- exp(- az— B)) - log( 1- exp(—- az— B) )]+ B
A,B,a,B A Z0, aZ0.
0 174.51 A
1
f(z)=u+iv D u, v D . D
i S (z)=h(z)+ g(z), h. g - Lewy"” f
Jr=1H1’=1d1°>0z€D. [2]
A f(z)=h(z)+ g(z) D , z=
f(w) G=f(D) _ 3 (L) f(z) D (1) f(z2)
. f(z)= &+ B+ B, lal> 18> 0 (II) f(z)
f(z)= Al + B+ log(1- exp(— & - B))- log(1- exp(- & - B))/+ B. (1)
(1) :A,B aB Re(z+ B)> 0,z €D.
. Pavlovi ¢
. [5]
. A s
(1)
2
f(z)=h(z)+ g(z) D . (1) , A, B,
aB A #0,a70 .
h(z) = Afa+ B+ log(1- exp(—- & - B))] + B, 2)
g(z) =— Alog(1- exp(- @~ B)).
z= x+ iy, 0= i+ ik, B= B+ i, x, ¥, a, a, B, B , Re(az+ B)= aw- wmy+
B , xoy
2 2
1 U= {z= x+ iyl 5+ 91)%< 1) , (1)
a
. f , > 0, B 2> Pdd+ b+ e
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€U Re(az+ B)= ax - ay+ B ou
2 2
Re(az+ B)= ax— czy+ B Z_z+ bLz: 1 . ,
2 2
L(x,y)= ax— ey+ B+ )(i%+ %— 1), AER
2\ 2\ Py
L= a+ 5k=0.L,= - @+ ;5y=0, Z_” Qb%= 1
= — a _ b .
,L; ar + bCIz’ Ja(l1+ b
e a’ b

sy y=-
JaPod + b2d J2od+ b2

min Re(e + B = B- [Fd+ ba. (3)

c> 0, B > Ja i+ @+ e,
Re(z + B) > mip Re( @ + B) = mip Re( + B) =

B - ,L;z(l%+ b’ Zec> 0, z €U,

4

%)l = exp(- Re( + B)) Sexp(-c¢)< 1, 0< exp(- ¢)< 1, z €U (4)
, S .
s (1) - ; /
f Hz),
~ ess _ e |EL|C
Hz) llo = ess sup | H(z) = max Wiz |
%zg[exp(— Re(@& + B))] = exp(- eré%r&Re(Gz+ B)) =
exp(- (B- Wa+bad)) <k< 1, 0< k< 1 (5)
B- Jlod+ BB >-log k. c= - log k> 0, B 2> [+ B+ e
2 f H={zlImz> 0} , (1)
, o> 0, B 2c,a= 0, @< 0.
:€EH > 0, B 2¢ a= 0, w< 0,
Re(+ B) =— ey + B> B 2 : €H. (6)
h/(i) ‘: exp(— Re(a + B)) <exp(— c) < 1, 0< exp(- ¢)< 1, z €H.
A 2
f , A
Re(@x + B) > ¢ : €H.
ar= 0, < 0, Re( &+ B) OH Bi.
min Re(az + B) = minRe( + B) = B, z €H. (7)
/ H(z),
Hz) lle = ess sup | Hiz) 1= max %—(%)L =
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min Re( & + B) Zc> 0
Re(az+ B) oD ,
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Re(x + B) > 0, z € D.

lim Re( & + B) >0, : €D,

Re(z+ B) oD f H(z),
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%‘(%z))"z max/ exp(— Re( @ + B)] =
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Necessary and Sufficient Condition that Univalent
Harmonic Functions and Their Inverse Functions
are Harmonic Quasi conformal Mappings

HU Chun-ying, HUANG Xin—zhong

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract:  Plannar sense-preserving univalent harmonic functions with the form f (z )= A [az+ B+ log(1- exp(- az-

B))- log(1- exp(— az— B) )]+ B, are considered, where A, B, a, B are constants with the condition A Z0, aZ0. Neces-

sary and sufficient condition for such harmonic functions defined elliptic domain or on the upper half plane and their in-

verse functions to be harmonic quasiconformal mappings are obtained. Our methods also can be applied to the general sim-

ply connect domains.
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