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Abstract: By making use of prestarlike functions, we introduce in this paper a certain family of nor-
malized holomorphic functions defined in the open unit disk, and we establish coefficient estimates
for the first four determinants of the symmetric Toeplitz matrices T»(2), T>(3), T3(2) and T3(1) for
the functions belonging to this family. We also mention some known and new results that follow as
special cases of our results.
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1. Introduction
Let A stand for the family of functions f of the form:

f(z)=z+ )i a,z", 1)
n=2

which are holomorphic in the open unit disk U = {z € C: |z| < 1}. Let S indicate the
family of all functions in .4 that are univalent in U.

Ruscheweyh [1] studied and investigated the family of prestarlike functions of order
7, which is the set of functions f such that f * I is a starlike function of order -y, where

zZ

Iy(z) =

and * stands the “Hadamard product”. The function I, can be written in the form:

I,(z) =z+ iz(pn(’y)zn,

where 0w
[T, (i —2y)

>0,
TE

() =

We note that ¢, () is a decreasing function in 7y and satisfies

00, if’y<%
lim gu(y) =91, ify=;
0, ify> 1

The so-called class of prestarlike functions was further extended and studied by
various authors (see [2-5]).
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In univalent function theory, extensive focus has been given to estimate the bounds
of Hankel matrices. Hankel matrices and determinants play an important role in several
branches of mathematics and have many applications [6]. Toeplitz determinants are closely
related to Hankel determinants. Hankel matrices have constant entries along the reverse
diagonal, whereas Toeplitz matrices have constant entries along the diagonal.

Recently, Thomas and Halim [7] introduced the symmetric Toeplitz determinant T (1)
for f € A, defined by

ay Ap+1 . an+q_1
An+1 an R )
To(n) = : : : : ¢
Auig—1 Apig—2 ...  fn

wheren 21,9 2 1and a7 = 1. In particular,

_ | 42 a3 _ | 43 a4
B2 = az ay |’ B3 = ay az |
and
1 a a3 az as a4
Tg(l) = | 4 1 a |, T3(2) = | a3 4z 4as
az ap 1 ag az ap

Very recently, several authors established estimates of the Toeplitz determinant | T, (n)|
for functions belonging to various families of univalent functions (see, for example, [7-13]).

In recent years, studies estimating the coefficient bounds for the Toeplitz determinants
for the class of univalent functions and its subclasses have been done by several researchers,
such as Srivastava et al. (2019) [12], Ramachand and Kavita [11], Al-Khafaji et al. (2020) [14],
Radnika et al. (2016, 2018) [9,10], Sivasupramanian et al. (2016) [15], Zhang et al. (2019) [16]
and Ali et al. (2018) [17].

Recently, Aleman and Constantin [18] provided a nice connection between univalent
function theory and fluid dynamics. They sought explicit solutions to the incompressible
two-dimensional Euler equations by means of a univalent harmonic map. More precisely,
the problem of finding all solutions describing the particle paths of the flow in Lagrangian
variables was reduced to finding harmonic functions satisfying an explicit nonlinear differ-
ential system in C" with n = 3 or n = 4 (see also [19]).

We need the following results.

Lemma 1 ([20]). If the function p € P is given by the series p(z) = 1+ p1z + paz® + p3z° + - - -,
then the sharp estimate |py| <2 (k =1,2,3,---) holds.

Lemma 2 ([21]). If the function p € P, then
2p2 = p}+ (4= p})x

aps=pi+2p (4= pd)x—pi(4—pd)? +2(4—p2) (1-12P)z,

for some x,z with |x| < 1and |z] < 1.

In the next section, we define a new family of holomorphic and prestarlike func-
tions. We denote this family by W(A, ). For this family, we generate Taylor-Maclaurin
coefficient estimates for the coefficients a5, a3, a4 and for the first four determinants of the
Toeplitz matrices T,(2), T>(3), T3(2) and T3(1) for the functions belonging to this newly
introduced family.
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2. Main Results
We define the family W (A, y) as follows:

Definition 1. We say that the family W(A, ) (0= A =1, 0 £ v < 1) contains all the functions
f € Aif the condition is satisfied:

R{“ M@ ”(” (1)) )}”’ (et

Theorem 1. Let function f € W(A, ) be given by relation (1). Then

1
= Ty
1 2(1 —9)%(1+437)

lag| = -—— — + 3 p]
(I=7)B=27)1+21) (=4 +1)°B—27)1+21)(1+A)

and

1 N 3(1—)23—27)(5A+1)
(=r+2)1=7)B-27)BA+1) (= +1P(—y+2)(-27y+3)*(A+1)2A+1)(3A +1)
12(1-1)*B-27)BA+1)BA+1) — (1-9)(3—-27)(2A +1)
6(1—7)°2—=7)3-27)*A+1)>%2A+1)(BA+1)

lag] =

Proof. Let function f € W(A, 7). Then there exists p € P such that

2@ 2 1)) _
(A +1) (1)@ +A<1+ (f*h)’(z)) f(2)p(z) )

where
p(z) =1+ p1z+p2® +psz° + -

By equating the coefficients in (2), we have the relations

2(1 =) (A +1)ag = py, 3)
2(1—7)(3—27)(2A +1)az — 4(1 —7)*(3A + 1)a3 = pa @)

and
2(1—7)(2=7)(3 —27)(3A + 1)ag — 6(1 — 7)*(3 — 27) (5A + 1)azaz + 8(1 — 7)°(7A + 1)a3 = pa. ©)

From the relations (3), (4) and (5), we obtain

(6)

1
20—+

! (1-7)°(BA+1) )
20160 20 e nar O

az —
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and

1
20-7M2-NB-21)EA )
3(1-79)*(3—27)(5A+1)
41— (= +2)(=27y+3)* (1 +A) (1 +27A)(1+3A)
120—9)*B-27)BA+1)BA+1) — (1 —7)(3—27)(2A +1) ,
+ 5 2 3 pi, (8)
48(1—7)°2 =73 =27)2(A+1)°2A + 1)(3A + 1)

a, —

pP1p2

and by applying Lemma 1, we get

1

laz| = m/

03] < 1 N 2(1—79)°(1+3A)
FEA-)B-20NT+20) T (1-9)PG - 29) (1 +24)(1+A)?

and

1 N 3(—y+1)*(=294+3)(5A+1)
(=r+D(=r+2)(=27 +3)(BA+1) (1 —9)*(=y+2)(=27+3)’BA+1)(2A +1)(A + 1)
121 —1)*3@=29)BA+1)BA+1) — (1 —7)(3 —27)(2A +1)
6(1—7)°2—=7)B3=27)*A+1)°Q2A+1)(3A +1) ‘

lag| =

O
Theorem 2. Let f € W(A, ) be given by (1). Then

o <2[()\+1)4+4()\+1)2(3A+1)+4(3/\+1)2} 1
O T e arra—ap @

Proof. In view of (6) and (7), it easy to see that

p% N 8(3A + 1)p%p2
41—9)%B=2922A+1)%  16(1—9)*(B3—29)22A+1)*(A +1)?
B (BA+1)*pt B P

41—-)*E =292 2A+1)2(A+ 1) 41— ) (A +1)?

IT2(2)] = |a} — o3| =

By applying Lemma 2 to express p; in terms p;, it follows that

— [(A+ 1) +4(A+12(3A+1) +4(31 +1)°| p} .
‘% B az‘ B 8(1—7)2(3—27)2(A +1)* (24 +1)2 41— )2 (A +1)?
(A+1)°+2(8A+1))p}x(4— p?) x2(4— p})?

(
81— 123272 (A +1)22A+ 12 16(—y + D)2 (—27 +3)2(2A + 1)

For convenience of notation, we choose p; = p, and since p is in the family P simulta-
neously, we can suppose without loss of generality that p € [0,2]. Thus, by applying the
triangle inequality with P = 4 — p?, we deduce that
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s LA D 12+ 1) 461+ 1)t v
LT 83— 21)2(1— 1P+ A A+ 1) 41— (1A
(A +1)2 + 230+ 1) |P Ll

8(—7+ 123 -29)2(A +1)2QA+1)%  16(1—7)2(3 —29)%(2A + 1)2 =: F(p, |x|).

It is obvious that F/(p, |x|) > 0 on [0,1], and thus F(p, |x|) < F(p,|1|). Trivially, when
p = 2, we note that the expression F(|x|) has a maximum value on [0, 2]. Consequently

IT2(2)] = |3 - 2|<2[()%1)4Jr4(3)“r1)("+1)2+4(1+3A)2} B 1
SO (1= (=27 +3) 1+ 1) 24 +1)° (1-7)1+21)*

This concludes the proof. O

Remark 1. Choosing v = % and A = 0 in Theorem 2 gives the result in Theorem 1, which was
investigated by Thomas and Halim [7].

Theorem 3. Let f € W(A,y) be given by (1). Then
Y,
(1-71)*2=7)%3-27)°(BA+1)°
2[(/\+ D* +4(A+1)%(BA+1) +4(31 + 1)2]
(1= 9)%(=27+3)* 1+ A) (1 +2A)

|T2(3)| = |af — a3] <

where
v, _ 14 66GA+T) 120 —9)°(GA+1)(BA+1) —2A -1
T A+ 31— 1) (A +1)°@2A +1)
9(51 +1) [12(1—7)3(5A+1)(3)\+1) —2A—1]2
A +1)2(A+1)? - 36(1—79)°(2A +1)*(A +1)°

(5A+1) [12(1 —)PGA+)(143A) —1— ZA]

* 1-—yPr+1*A+1)*

Proof. Applying (7), (8) and using Lemma 2, we have

— [(A+1)* +4(A+1)°(3A +1) +4(32 +1)% Yyp8
4l _‘ 81— 12622t AT 1?61 1)P@ - 73— 2P (BA 4 1)
[(A+1)2+2(3A +1)] phx(4 - ) Yoxpt(4— p2)

C8(1-9)2B-27) A+ 1221 +1)? " 16(—y +1)%(2 — 7)%(3 = 29)2(3A + 1)?
[6(1=7°@A+ (A +1°+6(1 -1 (GA+1) (3 +1)7 +2(3A +1)) =24 — 1] ph (4 — p3)?
192(1— 92— 71)*B =27)°BA+1)22A +1)(A +1)°

24— p)? . [4A+ DA+ 1)(@A+1)(A+1) +3(5A+1)) +9(5A +1)| (4 — )22
16(1—1)*(3 —27)%(2A +1)° 64(1— V)2 (=1 +2)*(3 —279)%(BA +1)?(2A + 1)%(A + 1)?
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(222 +1)(A+1) +3(5A + 1)) p}(4 — p7)*x® pr(4 — pi)*at
2(1—7)* (=27 +3)’2— 1)’ BA+1)* A+ 1)(A+1)  64(1— )’ (=7 +2)*(3—27)°(3A +1)?
[6(1 —PA+1)(A+1)° +6(1—7)3(5A+1) (3(1 +A)? 4201 +3/\)> —1- zA} P4 —p2)(1— |x2)z
96(1 — 1)’ (2 — 1) (=27 +3)*(1 +31)2 (1 +24) (1 + A)°
(2(1421)(A+1) +3(54 + 1)) p1(4 — p2)?(1 — |x|?)xz
16(1— )2 = 7)?(3=27)*(BA+1)22A + 1) (A + 1)
p1(4—p)*(1 = [x[*)x*z (4—p1)*(1—[x[)*2
16172~ +2°(3 21 GA+ 1) 16(1—7)*(—1 +2)°(3 —27)% (31 + 1)

+

4

where
9(5A +1) 121 —9)°GA+1)(3A+1)—2A—1
(A+1)(@2A+1) 6(1—7)°A+1)%21+1)
9(5A +1)2 (5A +1) [12(1 —1)*(1451)(BA+1) —2/\—1]
221 + 1) (A +1)? 8(1—7)°(14+21)%(1+A)*

Y, =1
2 +2

We select p; = p for ease of notation, and because the function p is in the family P at
the same time, we may assume that p € [0, 2] without losing generality. As a result, using
the triangle inequality with P = 4 — p? and Z = (1 — |x|?)z, we may conclude

Yy p6 [(A+1)*+4(A +12(3A+1) +4(31 +1)°] p*
64(1—7)*(2—7)*(3—-27)*BA +1)? 8(1—-7)B—27) (A + 1) (A +1)?
[(A+1)*+2(31 +1)] p?[x|P Yop*Plx]
8(1—7)*(3-27)°(A+1)*(2A +1)? " 16(1—7)*(2—7)*(3 - 27)*(3A +1)°
[6(1= 7@+ DA +1°+6(1-1)°GA+1) (3(A + 1 +2(31 +1)) =24 — 1| p*P|a?
192(1 —9)° (2= 1)*(B=29)*(BA + 1)2 A + 1) (A +1)°
x[2P N [4(A+1)(1+22) (A +1)(A+1) +3(1 +51)) +9(1 +51)?| 2P ]2
16(1 — 1)*(3 —27)%(2A +1)° 64(1—7)2(2 — 1) (=27 +3)* (1 4+ 310)% (1 +24)% (1 + A)?
(2(1+ A)(1+2A) +3(5A + 1)) p?P2|x|? p?P?|x|*
321 -2 =73 -27)2BA+1)*2A+1)(A+1)  64(1—7)*(2—7)*(3—27)*(3A + 1)
[6(1=7 @A+ 1A +1)° +6(1 =1’ (BA+1) (3(A +1)° +2(BA +1)) =24~ 1] p*PZ
96(1—7)°(2—7)*(3 —27)*(BA +1)*(2A +1)(A +1)°
(224 +1)(A + 1) +3(5A4 + 1)) p|x|P2Z
16(1—71)*(2—7)*(3—27)*(BA+1)* A+ 1)(A +1)
p|x|?P?*Z N p2z?
16(1-7)2- 773 -27)BA+1)*  16(1-7)*2-)*3-27)*(BA+1)?

2 2
ay —az| =

+

=: Fu(p, [x])-

Using elementary calculus to differentiate F; (p, |x|) with respect to |x|, we have



Symmetry 2022, 14, 1413 7 of 12

O (p, |x|) _ (A1 +26A + 1) |4 - p?) N Yo (4 — p?)pt
0|x| 8(1—7)*(B =272 (A+1)*2A+1)*  16(1—7)*(=y +2)*(3—27)*(3A +1)?
[6(1—7)3(2/\+1)(A+1) +6(1—'y)3(5)»—|—1)( (/\+1)2+2(3A+1)> —2A—1}p3(4—p2)|x|
48(1—9)°2 =923 -27)*BA+1)* A+ 1)(A +1)°
[6(1=7@A+ DA +1°+6(1 =1 (B2 +1) (3(A +1)" +2(1434) ) =24 = 1] p*(4— p2)
96(1—7)°(2—7)*(3 =29)*(BA +1)*(1 +20) (1 + A)®
[4(1+2A)(1+/\)((1+2/\)(1+A)+3(1+5/\))+9(1 +5A) }p (4 — p*)*|x]
32(1 =923 =272 (=7 +2)%BA+1)*(2A + 1)*(A + 1)?
o p2 (2A+1)(/\+1)+3(5A+1))( —p?)?|x|?
8(1—7) (2- 'y) (3— 27) (3)\+1) CA+1)(A+1)
322A +1)(A+1) +3(5A + 1)) p?(4 — p?)?|x|?
32(1—9)%(2 — 1)3(3 — 29)%(1 4+ 31)? (1+2A)(1+/\)

B p4—p*)*|x? N pP(4—p*)?x)
41-7)22=723-27)BA+1)%  16(1—-)*2—-7)*(3-279)*3A+1)’
(2A+1)(A+1) +3(5A +1))p(4 — p?*)?(1 — |x|?)
16(1—7)22—7)*(B=27)*BA+ 1A +1)(A + 1)

_ [x[(4 = p*)*(1 - |x*)
4(—7+22(1 =B —-27)*(1+3)1)?

+

plx|(4—p*)2(1 - [x]%)
8(1—7)*2— 1B -27)°BA+1)*

It is shown that (0F;(p, |x|)/9d|x|) = 0 for |x| € [0,1] and fixed p € [0,2]. As a result,
Fi(p, |x|) is an increasing function of |x|. So, F;(p, |x|) < Fi(p,|1]). Therefore,

[(A F1 H4BA+ DA+ 1) +4(1+ 3)\)2] pt

a2 — a2| < Ylp _
T 64—y +2)2(1 - )23 - 29)2(3A +1)? 8(1— 123 —29)2(A + 1)} (21 +1)2
[(AH) +2(3)\+1)]p2(47p2) (4 )

8(1—7)2(3 =29 (A+1)*(2A +1)? - 16(1 —9)%(3 —27)%(2A +1)?

[12\(2(—7 F1PA+ 1A +1)2 +6(1—9)2@A + 1) (A +1)% +6(1 — )3(1 +5A) (3(1 FAP+203A+ 1)) —2A - 1]

192(1—9)%(2 — 1)23 — 29)2(3A + 1)2(1 +2A) (1 + A)° '
[t - )]+
[4(1+2A) (1 +A)((1+24)(1+A) +3(5A + 1))][p?(4 — p?)?]

64(1—7)* (2= 1B =27)2BA+1)*A + 1)*(A +1)?

[9(5A+1)> +222A + 1)(A+1) +36GA+1D)]A+ 1) (A +1) + A + 1) (A +1)?][p2 (4 — p?)?]

642 — 1) (=7 +1)2(3 —29)2(BA + 1)%(2A + 1)%(A + 1)? '

+

+

Now, on [0,2] at P = 2, we have
Y1
(1-7*2=7)B-27)*BA+1)’
2[(/\+ D +4(A+1)2(BA+1) +4(3A + 1)2]
A= )2(=27+32(1+ A (1 +20)?

|af — a3] <
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Remark 2. Choosing v = % and A = 0 in Theorem 3 gives the result in Theorem 2, which was
investigated by Thomas and Halim [7].

Theorem 4. Let f € W(A, ) be given by (1). Then

o
1=-7(A+1)

<3(1 —PA+1)2@A+1) + 91— )2 A+ 1)(5A+1) + [12(1 — P (BA+1)(BA+1) — 2 — 1});73}

IT5(2)| = |(a2 — aq) (a3 — 243 + apay)| <

31—9)°2=9)3—=27)BA+1)(2A + 1) (A +1)?
1 Ys;

{(1—7)2()%1)2 (1-71B-212r+1)*)

(10)

where

o 8(BA+1)  8BA+1)?  (3-29)(2A+1)°
. (A+1)? i A+1)* @=7MGA+1(A+1)

6(1-1)(3—29)* @A + 1251+ 1) (3-27)(2A+ 1)[12(1 = 7)°(BA +1)(1+34) =1 - 24]

(=7 +2)(1+3A)(14 A1) 6(1—1)*2—-7)BA+1)(A+1)*

and

Yy =42 —-7)3-27)BA+1)[(A+1)*+2(BA+1)]
—23-27)*(A+1)2A+ 1) =3(3—29)2(5A +1)(2A +1).

Proof. From (6), (8) and applying Lemma 2, we have

13— ay] = p1 B n ~ p1(4—pi)x
2RI (A1) 81213 -29)BA+1) 41-9)(2-7)B3-27)(3A+1)
N p1(4—p})a? B (4—pD (= |xP)z
81-7)2-7)(3-27)(BA+1) 4(1-7)(2-7)B-27)(BA+1)
B 3(50+1)p3 B 350+ 1)p1(4—p2)x

81—7)2—=7)0B3-29)BA+1)2A+1)(A+1) 8(1—-7)2—-7)B-27)BA+1)(2A+1)(A+1)
[12(1 — )2 (BA+1)(1+3A) — 24 — 1] p3
24(1 =932 =) (=27 +3)(BA+1)(2A + 1) (1 + A)?

Applying triangle inequality and p; = p, we have

p

a2 —a4] = 20— 9)(A+1)

(3(1 —2A+1)22A+1) +9(1 — 1)2(A + 1) (54 + 1) + [12(1 —1)3(BA+1)(BA +1) — 24 — 1});93
- 241 -2 =7)(3-27)B3A +1)(2A + 1)(A +1)?

p(2A+1)(A+1) +3(5A +1))|x|P p|x|*>P
220 T D)(A+1) 81-12-710B-21)BA+ 1)
PZ 3(51 +1)p|x|P
T A N(2713) 8120 -1B-21)B At DA DA L 1)
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Using the same methods as Theorems 2 and 3, we have

1
(e

(301 =7 A+ 1A+ 1) +91 =1’ (A +1)EA+1) + [12(1 - 1B+ D) (BA+ 1) — 24 — 1] ) p?
- 31-9)°2-71)3-27)BA+1)(2A+1)(A +1)

(11)

Further, using (6), (7), (8) and applying Lemma 2 and taking p; = p € [0,2], we have

2 524 g p* _ Ysp*
2 el ST IR 16— 26— 20 R A - 1)
N Yap? (4 — p?)|x| n p*(4 — p?)|x|?
16(1—7)(2—=7)B=29)°(1+30)(1+20)*(1+A)?  16(—y+1*2—7)3=27)(1+31)(1+A)
(4 —p*)?|x[? p(4—p*)(1—|x?) o
+ E(p, [x|).

(1732722 +1)?  8(1-7)*2-7)(3-27)BA+1)(A+1)

On the closed area [0,2] x [0,1], we need to find the maximum value of F(p, |x|).
Assume that a maximum of [0,2] x [0,1] exists at an interior point (py, |x|). After that,
by differentiating F>(p, |x|) with respect to |x|, we have

ob(p, |x]) _ Yip*(4 - p?)
d|x| 16(1— )2 =783 =29)°BA+1)(2A +1)*(A +1)?
N P )l L g
8(1-1)2-1B-27)BA+1)(A+1)  4(1-7)*(3-27)*2A+1)
) p(s— p)lx) |
4(1-7)22-7)B-29)BA+1)(A +1)
Ifp=0,
X = 2 X 2 2
RO = e ™ = a1y
Ifp=2,
B 1 - Ys
RO = T T G e )
If [x| =0,
_ p B Ysp!
Fa(p.0) = 41— 2+ 16(1— 7)2(3 — 29)2(2A + 1)

N p(4—p?)
8(1-9)°2-7(B-27)BA+1)(A+1)

which has the highest possible value

1 Y5

1—7)(A+1)* (1-7)7B-27)2A+1)
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on [0,2]. Further, if |x| = 1, we have

_ p? B Ysp*
Bp1) = 41-92A+17  16(1— 726G —27)22A +1)
n Y,p* (4 — p?)
16(1—7)(2—=7)B3=27)°BA+1)(2A +1)*(A +1)?
p*(4—p?) (4—-p?)?

+ — 2 _ — + — o292 27
16(1—9)°(2—7)B3—=27y)BA+1)(A+1) 8(1—7)°(3—29)°(2A+1)
which has the highest possible value

1 Ys

(1= +1)?  (1-7)B-27)*2A+1)?

on [0,2]. So,

1
1-7)(A+1)
<3(1 —PA+1)22A+1) +9(1 — 1) 2A+1)(5A +1) + [12(1 —1)2(BA+1)(BA +1) — 24 — 1});73}
31—9)°2=7)B=27)BA+1)(2A +1)(A + 1)
1 Ys

(1= +1)?  (1-7)?B-27)*2A+1)

T3(2)] = [(a2 — a4) (a3 — 203 + apas)| <

O

Remark 3. Choosing v = % and A = 0 in Theorem 4 gives the result in Theorem 3, which was
investigated by Thomas and Halim [7].

Theorem 5. Let f € W(A, ) be given by (1). Then

T3(1)] = 1+ 243(a5 — 1) — a3
s

4 431 +1)
1+ 2 T 3 4
1-9)°B—-2y)2A+1)(A+1) (1—79)’B—=27)2A+1)(A+1)
B 1 _ 431 +1)
(1=7)’B=207A+1)  (1-9@-27)@A+1)"(A+1)°
B 431 +1) - 2 12)
(1=7B-21*2A+1)*A+ 1) (1-7)°(A+1)*
Proof. From (6), (7) and applying Lemma 2 and some calculations, we have
41—-9) B =27)2A+1)(A+1) 41 —-7)"B=27)2A+1)(A+1)
(31 +1)pi Pi

16(1-9)°G-27) A+ A+ 1)* 21— ) (A +1)
[(A+1)*+46A +1)(A+1)° +4(31 +1)° p}
16(1 —7)2(3 —27)%2A + 1D)*(A 4+ 1)*
{(A+1)2+2(3/\+1)}p%x(4—p%) (4 — p2)?
81— 1)2B 2722  + 12 A+ 1% 16(1 — 7)2(3 — 27)2(2A + 1)?
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We select p; = p for ease of notation, and because the function p is in the family P at
the same time, we may assume that p € [0, 2] without losing generality. As a result, using
the triangle inequality with P = 4 — 2, we have

1 N (3A+1)
41-9)20B-27)2A+1)(A+1) 41-7)°B-27)2A+1)(A+1)*
1 (BA+1)
T 16(1- 12632922 + 1) 4(1—1)2G 2922 +1)EA + 1)
(3BA+1)2 . 2p2
11262022+ 1P+ ) T T a1 -2 1)
[(A+17 4261 +1)|p(4 - p?) (4 )

8(1—7)23—27) A+ 1A +1)? - 16(1—9)*(3 —27)*(2A +1)*

T3(D)] = |1+

Hence, at p = 2, we have

(1) <14 i 4 N 3 4(3A+1) i
1—-7)"B=27)2A+1)(A+1) (1—9)"@—=27)2A+1)(A+1)
1 4(3A+1)
126292 + 1) (1126 -29)2@A + 1P+ 1)2
B 431 +1)° B 2 13)
1-12G -2 A+ 12+ 1) (1—2(A+ 1)
O

Remark 4. Choosing v = % and A = 0 in Theorem 5 gives the result in Theorem 4, which was
investigated by Thomas and Halim [7].

3. Conclusions

The objective of this paper was to create a new family W(A, ) of holomorphic and
prestarlike functions. We generate Taylor-Maclaurin coefficient estimates for the first
four determinants of the Toeplitz matrices T»(2), T»(3), T5(2) and T3(1) for the functions
belonging to this newly introduced family.
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