MISSOURI
E Missouri University of Science and Technology

Scholars' Mine

Mathematics and Statistics Faculty Research &

Creative Works Mathematics and Statistics

01 Jan 1975

A Coefficient Inequality For Convex Univalent Functions

S. Y. Trimble
Missouri University of Science and Technology

Follow this and additional works at: https://scholarsmine.mst.edu/math_stat_facwork

b Part of the Mathematics Commons, and the Statistics and Probability Commons

Recommended Citation

S. Y. Trimble, "A Coefficient Inequality For Convex Univalent Functions," Proceedings of the American
Mathematical Society, vol. 48, no. 1, pp. 266 - 267, American Mathematical Society, Jan 1975.

The definitive version is available at https://doi.org/10.1090/S0002-9939-1975-0355027-0

This Article - Journal is brought to you for free and open access by Scholars' Mine. It has been accepted for
inclusion in Mathematics and Statistics Faculty Research & Creative Works by an authorized administrator of
Scholars' Mine. This work is protected by U. S. Copyright Law. Unauthorized use including reproduction for
redistribution requires the permission of the copyright holder. For more information, please contact
scholarsmine@mst.edu.


http://www.mst.edu/
http://www.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/math_stat_facwork
https://scholarsmine.mst.edu/math_stat_facwork
https://scholarsmine.mst.edu/math_stat
https://scholarsmine.mst.edu/math_stat_facwork?utm_source=scholarsmine.mst.edu%2Fmath_stat_facwork%2F1316&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/174?utm_source=scholarsmine.mst.edu%2Fmath_stat_facwork%2F1316&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/208?utm_source=scholarsmine.mst.edu%2Fmath_stat_facwork%2F1316&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.1090/S0002-9939-1975-0355027-0
mailto:scholarsmine@mst.edu

PROCEEDINGS OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 48, Number 1, March 1975

A COEFFICIENT INEQUALITY FOR
CONVEX UNIVALENT FUNCTIONS

S. Y. TRIMBLE

ABSTRACT. A short proof of |a§ - 03| <1- ]azlz)/3 is given for nor-

malized convex univalent functions.

If f(2)=z+ azz2 + aszz’ + +++ is univalent in |z| < 1, it is well known
that |a§ - a3| <1. If {f maps |z| <1 ontoa convex domain, the above ine-

quality can be improved to
o)) a3 - a,] <(1 - |a,|%)/3.

This inequality follows from a result of J. A. Hummel [1, p. 1388, (11)] by
using the fact that g(z) = zf'(z) is starlike if [ is convex. From (1), it fol-
lows that |a3 - a,| < 1/3. This inequality has appeared in [2], [4], and [5].

Hummel’s proof uses variational techniques. The purpose of this note is
to give an elementary proof of (1). Let h(z) = 1 + zf"(2)/f (). Let ®(z) =
[1-h(2)1/[1 + h(2)]. Then |&2)] <1 and B(z) = —a,z + 3(a§ - a})z2 Foeee.
From [3, p. 172, Exercise 9], it follows that |3(a3 - a)l <1- |a2|2. The
proof is finished. Note that (1) is sharp for all permissible values of |a,|: If
0<A<1 and |2| <1, let

C(E(lrr\ 1 _ 2, L,y 3.,
/)‘(z)_f0 (1_7) — dr=z+ Az +§(2)\ + 1)z2° + .

If A<1, then z{\(z) is starlike with two slits. Since z//(z) is the Koebe
function, all the f, are univalent and convex in |z| < 1. Their coefficients

give equality in (1).
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