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Abstract

We define ad investigate a new class of Salagean-type harmonic univalent functions. We obtain coefficient
conditions, extreme points, distortion bounds, convex combination and radii of convex for the above class of
harmonic univalent functions.
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1. Introduction

A continuous complex-valued functioh = u + iv defined in a simply connected complex domain
is said to be harmonic i if both u andv are real harmonic i®. In any simfy connected domain we
can writef = h + g, whereh andg are analytic in®. A necessary and sufficient condition férto be
locally univalent and sense preservingdns that|h'(z)| > |g'(2)|,z € D.

Denote by S, the class of functiond = h + § that are harmonic univalent and sense preserving in
the unit diskU = {z: |z| < 1} for which f(0) = f,(0) — 1 = 0. Thenforf = h+ § € S4 we may
express the analytic functiortsandg as

h@=z+) az, g@=) bz |b<Ll (1)
k=2 k=1
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In 1984 Clunie and Sheil-SmalP] invedigated the classsy as well as its geometric subclasses
and obtained some coefficient bounds. Since then, there have been several related p&ieanan
its subclasses.

The differential operatoD™ was introduced by Salageab][For f = h + § given by (@), Jahangiri
et al. 4] defined he modified Salagean operator bhs

D™f(z) = D"h(z) + (-1)"D™Mg(2) 2
where
D™h(z) = z+ Z k"az* and D"g(z) = Z k™Mb Z¥.
k=2 k=1

ForO<a <1l,meN,neNgm=>nandze U, we letS;(m, n; o) denote the family of harmonic
functions f of the form (L) such hat

D™f(2)
Re{ D”f(z)} > 3)

whereD™f is defined by 2). .
We let thesubclassSy (m, n; «) consist of harmonic function§,, = h + g, in Sy (M, n; @) so thath
andg, are of the form

h@=z-) &z, g@=D"")Y b7 acb =0 (4)
k=2 k=1

The dassS,(m, n; «) includes a variety of well-known subclasses3pf. For e>amp|e,§H 1,0,a) =
F(a) is the class of sense-preserving, harmonic univalent functionkich are starlike of ordex in U,
S4(2, 1; @) is the class of sense-preserving, harmonic univalent functionkich ae convex of ordew
inU, andS4(n+ 1, n; @) = H(n, «) is the class of Salagean-type harmonic univalent functions.

For the harmonic function$ of the form () with b; = 0, Avcl and Zlotkiewicz 1] showed hat if

s k?(lae| + |b]) < 1thenf € HK, and Siverman 6] proved that the above coefficient condition
is also necessary if = h + § has negative coefficients. Later, Silverman and Silviarhproved the
results of [L,6] to the casdd; not necessarily zero.

For the harmonic functiong of the form @) with m = 1, Jahangiri 8] showeal that f € F(«)
if and only if > p2,(k — e)|ax] + Dok + )|y < 1 —a and f € Sy(2 1; ) if and only if
Yo kk — @)ak] + Yo k(k + @)|by] < 1 — «. In this note, we extend the above results to the
families Sy(m, n; «) and Sy (M, n; «). We dso obtain extreme points, distortion bounds, convolution
conditions, and convex combinations &5 (m, n; «).

2. Main results
We begin with a sufficient coefficient condition for functions$ (m, n; «).

Theorem 1. Let f = h + § besothat h and g are given by (1). Furthermore, let

(kM — k" k™ — (=DM "gk"
> (71 |a| + S |bk|> <2 ()
— —o 11—«
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