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estimates in the theory of univalent functions. In this paper, due to the significant importance of
the study of these coefficients, we find the upper bounds for some expressions associated with the
logarithmic coefficients of functions that belong to some classes defined by using the subordination.
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1. Introduction and preliminaries

Let A be the class of analytic functions in the open unit disk D := {z € C : |z|] < 1} of the form
f@=2+) az', zeD, (1.1)
n=2

and let S be the class of functions f € A which are univalent in D.
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Using the principle of subordination Ma and Minda [16] introduced the class S*(¢) (so called Ma-
Minda-type functions)

S (p) := {f eA: < < (,o(z)}, (1.2)
f(@)
where in our paper we suppose that ¢ is univalent in the unit disk D, it has positive real in D, and
satisfies the condition ¢(0) = 1, while the symbol “<” stands for the usual subordination. It is well-
known that S*(¢) C S, and we emphasize that some special subclasses of the class S*(¢) play a
significant role in Geometric Function Theory because of many interesting geometric aspects.
For example, taking ¢(z) := (1 + Az)/(1 + Bz), where A € C, -1 < B < 0 and A # B, we get the
class S*[A, B]. This class with the restriction —1 < B < A < 1 reduces to the popular class of Janowski
starlike functions.

Remark 1. (i) By considering ¢(z) := 9(z) = 1 + ze® in [15], the researchers introduced and studied
another Ma-Minda-type function class .7*(p) of starlike functions, where ¢ maps the unit disk onto a

cardioid domain. )

4z 2
(ii) We emphasize that the class S, of functions f € A with ¢(z) := ¢c(z) = 1 + ?Z + % such that

/ 4 22
Zf(Z)<1+—Z+i

f(@ 3 3°

that maps the open unit disk into the cardioid domain

¢C(D):{w:u+iv€C:(9u2+9v2—18u+5)2—16(9u2+9v2—6u+1)<0},

was extensively investigated by Sharma et al. [28].
2

(ii1) In [12], by using the polynomial function ¢(z) := ¢e(z) = 1 + 2 + % the corresponding class

S;,, of functions was investigated by different authors (see also, for example [13,22, 26]), while the
function ¢, maps the open unit disk into the cardioid domain

¢cax(D)={w:u+iv€C:(4u2+4v2—8u—1)2+4(4u2+4v2—12u+1)<0}.

The logarithmic coefficients vy, of the function f € S are defined with the aid of the following power
series expansion

F(z) := log & = ZZ vo()Z', ze D, where logl =0. (1.3)
Z
n=1

These coefficients play an important role for different estimates in the theory of univalent functions,
and note that we use vy, instead of y,(f); in this regard see [17, Chapter 2] and [18, 19]. In [6], authors
determined bounds on the difference of the moduli of successive coefficients for some classes defined
by subordination using the logarithmic coefficients.

The logarithmic coefficients y, of an arbitrary function f € S (see [10, Theorem 4]) satisfy the

inequality
§ lyal™ < e

n=1
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and the equality is obtained for the Koebe function. For f € S*, the inequality |y,| < 1/n holds but it is
not true for the whole class S (see [9, Theorem 8.4]). However, the problem of the best upper bounds
for the logarithmic coefficients of univalent functions for n > 3 is presumably still a concern.

Recently, Ponnusamy et al. [24] studied the logarithmic coefficients problems in families related
to starlike and convex functions and obtained the sharp upper bound for |y,| when n = 1,2,3 and f
belongs to the families. Some first logarithmic coefficients vy, were obtained for certain subclasses
of close-to-convex functions by Ali and Vasudevarao [5] and Pranav Kumar and Vasudevarao [25].
In [14], Kowalczyk and Lecko obtained related bounds with these coefficients for strongly starlike and
strongly convex functions.

Due to the major importance of the study of the logarithmic coefficients, in recent years several
authors have investigated the issues regarding the logarithmic coefficients and the related problems for
some subclasses of analytic functions (for example, see [2—4,7,8,11,21,23,25,30-32].

In [1] the authors obtained the bounds for the logarithmic coefficients y, (n € N) of the general class
S*(¢), while the given bounds would generalize many previous results.

Theorem A. [1, Theorem 1(i)] Let the function f € S*(¢). If ¢ is convex (univalent), then the
logarithmic coefficients of f satisfy the inequalities:

B
|y,,|gu, neN:=({1,2,3,...}, (1.4)
2n
and
2.1 nl” 1.5
;w _4; o (15)

All inequalities in (1.4) and (1.5) are sharp for the function f, given by zf, (z)/ f.(z) = ¢(z") for any
n € N and the function f given by zf"(z)/ f(z) = ¢(2), respectively.

We correct that the next inequality (and some other results in [1]) is sharp only for n = 1 as it is
shown in the following result:

Theorem B. [1, Theorem 1(ii)] Let the function f € S*(¢). If ¢ is starlike (univalent) with respect to
1, then the logarithmic coefficients of f satisfy the inequality

B
n S — c N.
[l 7N

The above inequality is sharp for n = 1 for the function f given by zf"(z)/f(2) = ¢(z).

If we do direct calculations to get the upper bound of |y;| we will also get the same sharp bound

B
lyil < % Therefore, this shows this theorem is sharp for n=1. But there are some examples like the

mentioned classes in Remark 1(ii) and Remark 1(iii) and using Theorem 3 and Theorem 2, respectively,
that show Theorem B is not sharp for n > 1.
A possible sharper version of Theorem B could be conjectured as follows:

Conjecture. Let the function f € S*(¢) for some ¢. If ¢ is starlike (univalent) with respect to 1, then
the logarithmic coefficients of f satisfy the inequality
1B
|7n| < —~, ne N-
2n

The above inequality is sharp for each n.
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Lemma 1. [9,27] (Theorem 6.3, p. 192; Rogosinski’s Theorem II (i)) Let f(z) = i a,?" and g(z) =
n=1

M8

b,7" be analytic in D, and suppose that f(z) < g(z) where g is univalent in D. Then,

n n
Dllal < I, nel.
k=1 k=1

Using Theorem 3.1d of [20] (see also [29]), we have the following result.

S
Il
—_

Lemma 2. Let h be starlike in D, with h(0) = 0. If F is analytic in D, with F(0) = 0, and satisfies

F(z) < h(z),

f@mf@dt:: 4(2). (1.6)
o f o

Moreover, the function q is convex and is the best dominant.

then

The main purpose of this paper is to get the sharp bounds for some relations associated with the
logarithmic coefficients of the functions belonging to the class S*(¢) of Ma-Minda type functions and
of other subclasses. Some applications of our results are given here as special cases.

2. Main results

First, we give a similar result to the inequality (1.5) of Theorem A for the case that ¢ is starlike with
respect to 1 and univalent in D, that is under weaker assumption than those of Theorem A.

Theorem 1. Let the function f € S*(¢), with ¢(z) = 1 + >, B,7" be a starlike function with respect
n=1
to 1, univalent in D, and Re ¢(z) > 0 for all z € D. Then, the logarithmic coefficients of f satisfy the

following inequalities:
O o Lo B
lyal” < — ; 2.1
4 n?

[ee) 1 [ee)
21, 2 2
E n”lyal” < 1 n; |Bp|”. (2.2)

n=1

and

Both inequalities are sharp since there are attained for the function f. € S*(¢p) given by

2f1(2)] fu(2) = ¢(2), that is
f:@) = zexp ( f W)t_ ! dt). (23)
0

Proof. Supposing that f € S*(¢), let us define the function H(z) := @, which is an analytic function
Z

in D, H(0) = 1. From the relation (1.2) it satisfies

H'(2) _ 2f'(@)
H(z) f@)

—1<¢k)-1=:¢Q), (2.4)
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where ¢ is starlike univalent in D.
Now, let’s take in Lemma 2 the functions

H/
F(z) = ZHTS)

Then, since ¢ is starlike in D with ¢(0) = 0, and F(0) = 0 (because H(0) = 1), we should only
to prove that F is analytic in D. Since the function f € S*(¢), with Rep(z) > 0 for all z € D,
f e 8(p) c § c 8, where §* represents the class of starlike functions in D. Thus, f(z) # 0 for

h(z) := ¢(2). (2.5)

z€ D\ {0} and zo = 0 is a simple zero for f. Hence, H(z) = & # 0 for all z € D, and therefore F is
analytic in D. Since all conditions of Lemma 2 are satisfied, from (1.6) and (2.5) it follows that
“H'(t < P(t
® dr < m dr, (2.6)
o H(@) 0
and the relation (2.6) results in
74
t
log H(z) — log H(0) < @ dr, 2.7)
0
where (2.7) is equal to
74
t
log @ < @ dr. (2.8)
< 0
.. e o o) . : :
In addition, we know that if ¢ is starlike in D, then e dr is convex (univalent) in D, and

0
conversely. Denoting with vy, the logarithmic coefficients of f given by (1.3), the subordination (2.8)
is equivalent to

[ee) [ee) Bn n
> 27,2 < <. (2.9)
n=1 n=1 n
, . e L : . o o
Since the function e dt is univalent in D, by using Lemma 1 the subordination (2.9) implies
0
k k 00
B |B.I*
43 k<)) o <D 5 kel (2.10)
n=1 n=1 n=1
and taking k — oo in (2.10) we conclude that
O o N B
4l <) = 2.11)
n=1 n=1

Now, the relation (2.11) shows that the inequality (2.1) is proved.
To prove the second inequality of our theorem, let f € S*(¢). Then, using the power series
expansion formula (1.3) we get

N ) J@)_ 2@ .
;mm =z (log - )_—f(z) 1 <¢(z) - 1= ¢(2). (2.12)

AIMS Mathematics Volume 8, Issue 9, 21732-21745.



21737

Now, according to Lemma 1 the subordination (2.12) leads to

k k )
D4l < DB < D IBP ke, (2.13)
n=1 n=1 n=1

and letting k — oo in (2.13), the assertion (2.2) is proved.
For proving the sharpness of these bounds it is sufficient to use the equality

N 2f'(2) N
2ny,7" = -1= B,7". (2.14)
Zl T Zl
The relation (2.14) shows that the upper bound of the inequalities (2.1) and (2.2) is the best possible
and it is attained for the function f, given by fo*% = ¢(2). O
«(Z

The following results represent two special cases of the above theorem connected with the
logarithmic coefficients vy, for the subclasses S*(z+ V1 + z2) and S*(1 + sin z) defined in [26] and [8],
respectively.

Corollary 1. If the function f € S*(z + V1 + z2), then the logarithmic coefficients of f satisfy the

inequalities
1
[ee]
n

P I

n=1 n=1

2

and

inﬂnﬁsi(ui

n=1 n=1

These results are sharp for the function f € S*(z+ V1 + z%) given by zf"(2)/ f(z) = z+ V1 + %
Proof. Taking

and using Theorem 2.1 of [26] it follows that Re¢(z) > O for all z € D, and considering the main
branch of the square root function we have ¢(0) = 1. According to the Figure 1 made with MAPLE™
software we get that the function ® defined by

2¢'(2)

D(z) = Rego(z)—l’ z

eD.
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is positive in D, and hence ¢(z) = z + VI + z? is a starlike function in D with respect to 1. Since, in
addition ¢’(0) = 1 # 0, the function ¢ is univalent in D. Thus our result follows immediately from
Theorem 1.

0.8 +

0.6 +

0.4

T T T T
0 k. Ed 3n T L3
4 2 4 4

.

Figure 1. The image of ® (e”), t € [0, 2n].

T
3 In
4

O

Corollary 2. If the function f € S*(1 + singz), then the logarithmic coefficients of f satisfy the

inequalities
;l vl <_{ +; (2n+l)'(2n+l)])
and
21 2 <
;l’l b/nl = 4( Z [(2714‘1)'])2]

These results are sharp for the function f € S*(1 + sinz) given by zf'(z)/f(z) = 1 + sinz

Proof. Considering

b

(o)
o 1)' P 0 U ZB2n+1ZZ"+1, zeD,

n=1

go(z)—1+smz—l+z+z(

and using the Figure 2 (a) made with MAPLE™ software it follows that Re ¢(z) > O for all z € D.
Also, from the Figure 2 (b) made with the same computer software, we get that the function ® defined
by

' (2)

Y(2) := Re 2@ -1

=zcotz, z € D,

AIMS Mathematics Volume 8, Issue 9, 21732-21745.
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is positive in D, and hence ¢(z) = 1 + sin z is starlike with respect to 1. From here, since ¢’(0) = 1 # 0,
the function ¢ is univalent in D. Therefore using Theorem 1 we get our result.

0.8+

0.6 0z

0.4+

x 3n ELS ELS In N x i sn i I
2 4 4 4 P 2 s 4 4

ala

(a) The image of ¢ (ei’), te [0, 2n] (b) The image of ¥ (e”), t € [0, 2n]

Figure 2. Figures for the proof of Corollary 2.

O

Remark 2. Corollary 2 is an improvement, without the convexity condition in D for the function
©(2) = 1 + sin(ryz) if rg ~ 0.345, of the result given by [1, Corollary 3].

Corollary 3. If the function f € *(p) where ./*(p) was defined in the Remark 1 (i), then the
logarithmic coefficients of f satisfy the inequalities

Nl L
> il 342,12 P

n=1 n=1
and
- 1 — 1
2,12
n " <+ —.
nzz; 4 Z:; [(n = D!P?

These results are sharp for the function f € .*(p) given by

2f'() A S
Q) =1+ze _1+;(n—1)!'

Proof. For ¢(z) := p(z) = 1 + ze* itis easy to check that

o 9@
p(2) -1
and this implies that the function ¢ is starlike with respect to 1 and univalent in D because ¢’(0) = 1 #

0. Also, from Lemma 2.1 (i) of [15] we obtain that Re ¢(z) > 0.136038... forall z € D, hence ¢ has
real positive part in D. Then, according to Theorem 1 we obtain the desired result. O

=Re(l1+2)>0, zeD,

AIMS Mathematics Volume 8, Issue 9, 21732-21745.
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Corollary 4. If the function f € Si. where S_. was defined in the Remark 1 (ii), then the logarithmic
coefficients of f satisfy the inequalities

and

These results are sharp for the function f given by

’ 4 22
Zf(Z)—1+—Z+i

fo) 3 3
. 47 272
Proof. For the function ¢(z2) := ¢c(z) = 1 + 3 + 3 we have
2¢'(2) 1+z 0.5z
=R =1+R >1-1=0, zeD,
ego(z)—l e1+0.5z e1+O.SZ ¢

and ¢’(0) = 4/3 # 0. These show that the function ¢ is starlike with respect to 1 and univalent in D.
Also, from the right hand side of the relation (3.5) in [28] we obtain that ¢ has real positive part in D,
and using Theorem 1 we get our result. O

Corollary 5. If the function f € S:,. where S

car car

coefficients of f satisfy the inequalities

was defined in the Remark 1 (iii), then the logarithmic

- 17
E 2

< —
o b’nl —_ 649

and

- 5
2 2
2wl < 2.

n=1
/ 2
i@ :1+z+z—.

f@ 2

These results are sharp for the function f given by
2
Proof. By using simple computations it is easy to check that the function ¢(z) := ¢ear(z) = 1 + 2+ —

has positive real part, and it is starlike with respect to 1 in D [12, p. 1148]. Since ¢’(0) = 1 # 0, it
follows that ¢ is univalent in D. Hence, the result follows from Theorem 1. O

The following two results give the best upper bounds of the logarithmic coefficients 7y, for two
subclasses S, and S¢.

car

Theorem 2. If f € S:, (see the Remark 1 (iii)), then

car

1
. < —, neN.
[l 7 "

This inequality is sharp for each n € N.
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21741

Proof. If f € S;,., then by the definition of S},  we obtain

car? car

4 (0 Q)@ 7
zdz(log . )— @ 1<z+2. (2.15)

Using the definition of the logarithmic coefficients vy, of the function f given by (1.3) and the
relation (2.15) we get

Z 2ny,d <2+ = (2.16)
n=1

1
Setting in [27, Theorem VI (i)] the sequence A| = 1, A, = 3 A, =0forall n > 3, and B; = 0 for
all k > n + 1, the function F given by [27, (1.10.1) p. 62] becomes

1 1
F](Z) = E + EZ.

The function F; is analytic in D and satisfy Re F;(z) > 0, z € D, hence all assumptions of [27,
Theorem VI (i)] are satisfied. Therefore, from (2.16) we get

2nly,l <A1 =1, neN,

that represents our result.
For a fixed ny € N, suppose that f,, € S

~ar satisfies the relation

< ”ZO(Z) noy
m = (bcar (Z ) < ¢car(z)~ (217)
no
Then, according to (2.17) the function f,, is of the form
“ Pear (17°) — 1 1
f,,o(z):zexp(f %dr):z+—z”°“+..., z€D, (2.18)
0 no

hence from (2.18) we get

n0(2 N 1
log 0@ _ 5 S nfh) = —2 4., zeD. (2.19)
z no

k=ng

The relation (2.19) concludes that the bound given by our theorem is sharp for the fixed value ny € N
if f = f,,, thatis

Y| = 5 - for f = f,,, and this completes the proof. o
no

Theorem 3. If f € S(. (see the Remark 1 (ii)), then
[Vl < 2 eN
nl S 53— N .
7 3n
This inequality is sharp for each n € N.
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Proof. 1If f € S, then by the definition of S, we have

40 IO\ S Q@ | 4z, 22
zdz(log . )— @ 1< 3+ 3 (2.20)

and using the logarithmic coefficients y, of the function f given by (1.3) and (2.20) we get

. 47 22
> ony,e < gz + % 2.21)

n=1

4 2
Setting now in [27, Theorem VI (i)] the sequence A = 3 Ay = 3 A,=0foralln>3,and B, =0

for all kK > n + 1, the function F; given by [27, (1.10.1) p. 62] becomes

2 2
F](Z): §+§Z.

The function F is analytic in D and satisfy Re F1(z) > 0, z € D, hence all assumptions of [27,
Theorem VI (i)] are satisfied, therefore (2.21) results in

4
2n|yn|SA1 = 5, n €N,

For a fixed ny € N, suppose that f,,, € S;,, such that

I _ e @ < e 2.22)
fo@ o '
According to (2.22) the function f,, has the form
¢ ") —1 4
Jno(2) = zEXp (f gt -1 dt) =z4+4—7"" 4+ .., zeD, (2.23)
0 t 3l’l0
thus (2.23) implies
70 (2 N 4
log In@ _ 22’}’k(fno)zk =7—7"+..., z€D. (2.24)
< k=1 3n
Regrading (2.24) the bound given in our result is sharp for the fixed np € N if f = f,, that is
2
VYno| = I for f = f,,, which completes the proof. O
no

3. Conclusions

In the current paper we obtained the upper bounds for some expressions associated with the
logarithmic coefficients y, (n € N) of functions that belong to the well-known class S*(¢).
Furthermore, we took some other particular functions ¢ in main theorem to obtain the corresponding
special cases. Moreover, we gave the best upper bounds of the logarithmic coefficients vy, for two
subclasses S, and S¢.

car
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21743

Use of Al tools declaration
The authors declare they have not used Artificial Intelligence (AI) tools in the creation of this article.
Conflict of Interest

Prof. Dr. Nak Eun Cho is the Guest Editor of special issue “Geometric Function Theory and Special
Functions” for AIMS Mathematics. Prof. Dr. Nak Eun Cho was not involved in the editorial review
and the decision to publish this article.

The authors declare that they have no conflicts of interest.

References

1. E. A. Adegani, N. E. Cho, M. Jafari, Logarithmic coefficients for univalent functions defined by
subordination, Mathematics, 7 (2019), 408. https://doi.org/10.3390/math7050408

2. E. A. Adegani, T. Bulboacd, N. Hameed Mohammed, P. Zaprawa, Solution of logarithmic
coeflicients conjectures for some classes of convex functions, Math. Slovaca, 73 (2023), 79-88.
https://doi.org/10.1515/ms-2023-0009

3. E. A. Adegani, A. Motamednezhad, T. Bulboaci, N. E. Cho, Logarithmic

coefficients for some classes defined by subordination, Axioms, 12 (2023), 332.
https://doi.org/10.3390/axioms 12040332

4. E. A. Adegani, A. Motamednezhad, M. Jafari, T. Bulboaca, Logarithmic coefficients inequality
for the family of functions convex in one direction, Mathematics, 11 (2023), 2140.
https://doi.org/10.3390/math11092140

5. M. FE Ali, A. Vasudevarao, On logarithmic coeflicients of some close-to-convex functions, Proc.
Amer. Math. Soc., 146 (2018), 1131-1142. https://doi.org/10.1090/proc/13817

6. D. Alimohammadi, E. A. Adegani, T. Bulboaci, N. E. Cho, Successive coefficients
of functions in classes defined by subordination, Anal. Math. Phys., 11 (2021), 151.
https://doi.org/10.1007/s13324-021-00586-1

7. D. Alimohammadi, E. A. Adegani, T. Bulboacd, N. E. Cho, Logarithmic coeflicient bounds and

coeflicient conjectures for classes associated with convex functions, J. Funct. Space., 2021 (2021),
6690027. https://doi.org/10.1155/2021/6690027

8. N. E. Cho, B. Kowalczyk, O. S. Kwon, A. Lecko, Y. J. Sim, On the third logarithmic
coefficient in some subclasses of close-to-convex functions, RACSAM 114 (2020), 52.
https://doi.org/10.1007/s13398-020-00786-7

9. P. L. Duren, Univalent functions, New York: Springer, 1983.

10. P. L. Duren, Y. J. Leung, Logarithmic coefficients of univalent functions, J. Anal. Math., 36 (1979),
36—43. https://doi.org/10.1007/BF02798766

11. A. Ebadian, N. H. Mohammed, E. A. Adegani, T. Bulboacd, New results for some
generalizations of starlike and convex functions, J. Funct. Space., 2020 (2020), 7428648.
https://doi.org/10.1155/2020/7428648

AIMS Mathematics Volume 8, Issue 9, 21732-21745.


http://dx.doi.org/https://doi.org/10.3390/math7050408
http://dx.doi.org/https://doi.org/10.1515/ms-2023-0009
http://dx.doi.org/https://doi.org/10.3390/axioms12040332
http://dx.doi.org/https://doi.org/10.3390/math11092140
http://dx.doi.org/https://doi.org/10.1090/proc/13817
http://dx.doi.org/https://doi.org/10.1007/s13324-021-00586-1
http://dx.doi.org/https://doi.org/10.1155/2021/6690027
http://dx.doi.org/https://doi.org/10.1007/s13398-020-00786-7
http://dx.doi.org/https://doi.org/10.1007/BF02798766
http://dx.doi.org/https://doi.org/10.1155/2020/7428648

21744

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

P. Gupta, S. Nagpal, V. Ravichandran, Inclusion relations and radius problems for a subclass of
starlike functions, J. Korean Math. Soc., 58 (2021), 1147-1180.

K. Khatter, V. Ravichandran, S. S. Kumar, Starlike functions associated with exponential function
and the lemniscate of Bernoulli, RACSAM, 113 (2019), 233-253. https://doi.org/10.1007/s13398-
017-0466-8

B. Kowalczyk, A. Lecko, The second Hankel determinant of the logarithmic coefficients of strongly
starlike and strongly convex functions, Rev. R. Acad. Cienc. Exactas Fis. Nat. Ser. A Mat., 117
(2023), 91. https://doi.org/10.1007/s13398-023-01427-5

S. S. Kumar, G. Kamaljeet, A cardioid domain and starlike functions, Anal. Math. Phys., 11 (2021),
54. https://doi.org/10.1007/s13324-021-00483-7

W. C. Ma, D. Minda, A unified treatment of some special classes of univalent functions,
Proceedings of the Conference on Complex Analysis, Tianjin, 1992, 157-169.

I. M. Milin, Univalent functions and orthonormal systems, Providence, R. 1.. American
Mathematical Society, 1977.

I. M. Milin, On a property of the logarithmic coefficients of univalent functions, In: Metric
Questions in the Theory of Functions, Kiev: Naukova Dumka, 1980, 86—90.

I. M. Milin, On a conjecture for the logarithmic coefficients of univalent functions, Zap. Nauch.
Sem. LOMI, 125 (1983), 135-143.

S. S. Miller, P. T. Mocanu, Differential subordinations: Theory and applications, New York:
Marcel Dekker Inc., 2000.

N. H. Mohammed, Sharp bounds of logarithmic coefficient problems for functions with respect to
symmetric points, Mat. Stud., 59 (2023), 68-75. https://doi.org/10.30970/ms.59.1.68-75

N. H. Mohammed, E. A. Adegani, T. Bulboaci, N. E. Cho, A family of holomorphic
functions defined by differential inequality, Math. Inequal. Appl., 25 (2022), 27-39.
https://doi.org/10.7153/mia-2022-25-03

M. Obradovi¢, S. Ponnusamy, K.-J. Wirths, Logarithmic coeffcients and a coefficient conjecture
for univalent functions, Monatsh. Math., 185 (2018), 489-501.

S. Ponnusamy, N. L. Sharma, K.-J. Wirths, Logarithmic coefficients problems in families
related to starlike and convex functions, J. Aust. Math. Soc., 109 (2020), 230-249.
https://doi.org/10.1017/S1446788719000065

U. Pranav Kumar, A. Vasudevarao, Logarithmic coefficients for certain subclasses of close-to-
convex functions, Monatsh. Math., 187 (2018), 543-563.

R. K. Raina, J. Sokét, Some properties related to a certain class of starlike functions, C. R. Math.,
353 (2015), 973-978. https://doi.org/10.1016/j.crma.2015.09.011

W. Rogosinski, On the coefficients of subordinate functions, Proc. Lond. Math. Soc., 48 (1945),
48-82. https://doi.org/10.1112/plms/s2-48.1.48

K. Sharma, N. K. Jain, V. Ravichandran, Starlike functions associated with a cardioid, Afr. Mat.,
27 (2016), 923. https://doi.org/10.1007/s13370-015-0387-7

AIMS Mathematics Volume 8, Issue 9, 21732-21745.


http://dx.doi.org/https://doi.org/10.1007/s13398-017-0466-8
http://dx.doi.org/https://doi.org/10.1007/s13398-017-0466-8
http://dx.doi.org/https://doi.org/10.1007/s13398-023-01427-5
http://dx.doi.org/https://doi.org/10.1007/s13324-021-00483-7
http://dx.doi.org/https://doi.org/10.30970/ms.59.1.68-75
http://dx.doi.org/https://doi.org/10.7153/mia-2022-25-03
http://dx.doi.org/https://doi.org/10.1017/S1446788719000065
http://dx.doi.org/https://doi.org/10.1016/j.crma.2015.09.011
http://dx.doi.org/https://doi.org/10.1112/plms/s2-48.1.48
http://dx.doi.org/https://doi.org/10.1007/s13370-015-0387-7

21745

29. T. J. Suffridge, Some remarks on convex maps of the unit disk, Duke Math. J., 37 (1970), 775-777.
https://doi.org/10.1215/S0012-7094-70-03792-0

30. H. Tang, K. R. Karthikeyan, G. Murugusundaramoorthy, Certain subclass of analytic functions with
respect to symmetric points associated with conic region, AIMS Mathematics, 6 (2021), 12863—
12877. https://doi.org/10.3934/math.2021742

31. D. K. Thomas, On the logarithmic coefficients of close to convex functions, Proc. Amer. Math.
Soc., 144 (2016), 1681-1687. https://doi.org/10.1090/proc/12921

32. A. Vasudevarao, D. K. Thomas, The logarithmic coefficients of univalent functions-an overview,
In: Current Research in Mathematical and Computer Sciences I1, Olsztyn: UWM, 2018, 257-269.

@ AIMS Press

AIMS Mathematics

©2023 the Author(s), licensee AIMS Press. This
is an open access article distributed under the
terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0)

Volume 8, Issue 9, 21732-21745.


http://dx.doi.org/https://doi.org/10.1215/S0012-7094-70-03792-0
http://dx.doi.org/https://doi.org/10.3934/math.2021742
http://dx.doi.org/https://doi.org/10.1090/proc/12921
http://creativecommons.org/licenses/by/4.0

	Introduction and preliminaries
	Main results
	Conclusions

