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Abstract. By making use of the generalized difference operator, we have defined a new class of A-pseudo
Pascu type functions of complex order using subordination. Interesting results such as subordination re-
sults, inequalities for the initial Taylor-Maclaurin coefficients and unified solution of Fekete-Szeg6 problem
have been obtained. Also, the study has been extended to quantum calculus by replacing the ordinary
derivative with a g-derivative in the defined function class. Several applications, known or new of the main
results are also presented.

1. Introduction and Preliminaries

Current developments and numerous extensions of well-known special transcendental functions, we
referred to expository articles by Srivastava [1-5]. In this vein, Srivastava in [1, 2] has allied methodological
principles in expository writing so as to convey such a representative insight into the diversity of the Special
Function Theory. The outcome is a unique and masterly primer of articles are very much comprehensive and
self-contained pertaining to the study of higher transcendental functions. Further, Srivastava in [3] detailed
some recent developments and potential directions for further researches which can be based on a non-trivial
family of the Riemann-Liouville type fractional integrals and fractional derivatives. The main highlight
of the article is that, providing extensions and generalizations of known and readily accessible definitions
and results by introducing some obviously redundant and seemingly inconsequential parameters or by
changing the variable of integration in an integral definition. As long ago as 1940, Wright [6] investigated a
rather general form of the various multi-parameter extensions of the Mittag-Leffler functions. in which he
introduced and systematically studied the asymptotic expansion of the following Taylor-Maclaurin series
(see [6, p. 424]):

Eo,5(x,2) = Z rgg”)i 5 @0 9ECR(6)>0),
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where x(n) is a function satisfying suitable conditions. In his recent survey-cum-expository review articles,
Srivastava [1-3] introduced and investigated a hybrid unification of various multiparameter generalizations
of the Mittag-Leffler function and the Hurwitz-Lerch zeta function in the following form (see [1, p. 9, Eq.
(25)1,[2, p. 140, Eq. (15)], and [3, p. 1516, Eq. (8.4)])

n

- z
E% (T; 2) :=
0,5(% 2) nzza (n+a)T(On+9)

(z, 0, 9,€ C,Re(0) > 0). 1)

Srivastava [1-3] also used the hybrid unification in (1) as the kernel of a general form of the operators
of the Riemann-Liouville type fractional calculus. For comprehensive study on the extensions of the
Mittag-Leffler functions and its relationship with higher transcendental functions, we refer to survey cum
expository articles by Srivastava [1-5] .Srivastava et al. [11, Eq. 8] considered the following family of the
multi-index Mittag-Leffler functions as a kernel of some fractional-calculus operators

w,5,€ — (V)wn (0)en Z"
Eloran (@) = = @)
Qv’s. m 7
(), 9)) ;H}i1r(91‘”+91)n!

6,9, 7, w, 5, ¢ € C; Re(6)) > 0; Re [Z ej] > Re(w + €) — 1].
j=1

Many researchers studied well-known families of Univalent Function Theory involving the Fox H-function
[12] (also see [13, p. 271]) defined by a Mellin—Barnes integral, which is a generalization of the Meijer
G-function (see [14, p. 45]) and the Fox-Wright function (see [2, Definition 2]) has almost all the special
functions as its special cases(see[15-18] ) and Mittag-Leffler functions by Attiya [19], Srivastava and El-
Deeb [20], Srivastava et al. [21-24] , Tomovski et al. [25] (also see [26], Hurwitz-Lerch Zeta functions
[27-30], also by Séldgean-difference operator [31, 32] . Motivated by aforementioned studies on Univalent
Function Theory in this article we defined a new generalized operator given in (4) denoted by D}'(6, 9, p)
and a new class of A-pseudo Pascu type functions of complex order using subordination. Interesting results
such as subordination results, inequalities for the initial Taylor-Maclaurin coefficients and unified solution
of Fekete-Szeg® problem have been obtained.

2. A-pseudo Pascu type functions of complex order

Let H be the class of functions analytic in the open unit disc U = {z :| z |< 1}. Let H(a, n) be the subclass
of H consisting of functions of the form f(z) = a + a,z" + Ap2™ + . Let

A, ={feH, f(2) =z+ a2 + 0,02 + ..}

and let A = A;. Ibrahim and Darus [31] introduced the Sildgean-difference operator D} f(z) : A — A
which is defined by

D/'f(z) =z + Z n+ g(l + (—1)"”)] a,z", m € Ny = N U {0}. 3)
n=2

If we let k = 0, then D} f(z) reduces to the well-known Saldgean differential operator. D}’ f(z) is a modified
Dunkl operator of complex variables which has many applications in the field of algebra and complex
analysis, for details refer to [32] and references provided therein.

Using Hadamard product, we now define the following operator D}'(0, 9, p)f : U — U by

T(9)(P)n-1
rS+0n-1)mn-1)

D0, 9, p)f@) = [Dyf@) + R (@] =2+ ) | [n + 2(1 +(=1)"*h) ' (4)
n=2
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Remark 2.1. Here we list only few special cases of the operator D}'(6, 9, p)f, for details refer to [33] and references
provided therein.

1. The operator Di*(6, 9, p)f is closely related to the operator recently used by Mashwan et. al. [33].
2. Ifwelet © =0and p = 1in (4), then D}*(6, 9, p)f reduces to Dy f(z) defined by Ibrahim and Darus [31, 32].

Let P denote the class of functions of the form p(z) = 1+ p1z + paz? + p3z° + - - - that are analytic in U and
Re{p(z)} > 0 for all z in U. Throughout this paper, we shall assume that ®(z) is an analytic function in U
such that Re {@(z)} > 0 (z € U). Further, we assume that ®(z) has a power series expansion of the form

CI)(Z)=1+L12+L222+L3z3+-~,zelU, L1 #0. (5)

Using the operator DJ*(6, 9, p)f, we now introduce the following the class of functions using the
principle of subordination:

Definition 2.2. Let the class N BQ”” (o; 6, 9, p; b; D) consist of function in A satisfying the subordination condition

1+

1[227 [ - D@, 9, p)fta) + aDp0, 8, pf)]| } () ©

b (1-a)H6, 3, p)f(2) + aH"™ (6, 9, p)f(2)
where HY'(0, 9, p)f =D} (0, 9, p)f(2) - D0, 9, p)f(-2)],0<a<1,A21,beC\{0},6, 9, peC, Re(0) >
0.

Remark 2.3. Here we will point out some special cases of our class N 82’"1(01; 0,9, p; b; D).

1. Ifwelet O =k=a=0A=p=1and ¢(z) = (1 + Xz)/(1 + Yz), the class NBQ”"(O(,‘ 0,9, p; b; ®) will
reduce to the class of functions

]Ib(X,Y,m)={f€,7{: 1+%(

2D7 f(2) . 1+ Xz
Dif@-Dif-z) ) 1+vzf’

The class J°(X, Y, m) was recently introduced and studied by Arif et al. in [34].
2. Ifwelet 0 =a=0,A=p=1and ¢(z) = (1 + Xz)/(1 + Yz), the class NB]?’m(a; 0, S, p; b; ®) will reduce to
the class of functions ]]2(X, Y, m) recently introduced and studied by Ibrahim in [32].

3. Ifweletb =1and ¢(z) = (1 + Xz)/(1 + Yz), the class NBQ””((X; 0, 8, p; b; ©) will reduce to the class of
functions closely related to the class recently introduced and studied by Mashwan et al. [33].

3. Conditions For Starlikeness and Coefficient Inequalities of NV B:’m(oz; 0,9, p;b;, D)

Throughout this paper, we let

Dg(6, 9, p)f'(2) = [D(O, 9, p)f@)]" and  H(6, 9, p)f'(2) = [H(O, 9, p)f(2)]'.

By Definition 2.2, the superordinate function @ is assumed to be in P, it is well-known that class of function
% need not be univalent. Throughout this section, we assume ® € P to be convex univalent in U.

IffeN B;’m(a; 0, 8, p; b; ®), then by Definition 2.2 there exist a function p(z) € P with p(z) < ®(z) such
that

2[(1 - DO, 3, p)f(2) + aDy (0, 9, p)f(2)]
(1-a)H}'(6, 9, p)f(z) + aH™ (6, 9, p)f(2)

=1+b[p(z) -1]. (7)
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Replacing z by —z in (7)

—2[(1 = D10, S, p)f(-z) +aD(0, 9, p)f(-2)|
1- a)H,’f(@, 9, p)f(z) + aH,’(”“(G, 9, p)f(z)

=1+b[p(-z)-1]. (8)

Adding (7) and (8), we have the following after simplification

1 {(1 ~ QDO 3, p)h(z) + DI, S, ph(z) 1} _PD+p(=2) ©)

"5\ (- @D}O, 9, phtz) + DO, 9, p)h) 2

with D*(6, 8, p)h(z) = RACAL p)f(z)_zDZ’(e' >0 ™ 1f we assume ®(z) to be univalent, then from (9) follows
that 22 < @(z).
On summarising the above discussion, we have the following.

Theorem 3.1. Let the function ® € P be convex univalent in U. If f € NB}{”"(O(; 0,9, p; b; ©), then the odd
function

he) = 51£G) - f(-2)]

satisfies

1+

1 {(1 - a)D]'("“(G, S, p)h(z) + aka+2(6, S, p)h(z)

1 < D(2).
b\ 1-a)DO, S, p)h(z) +aD]*(0, 9, p)h(z) }

Remark 3.2. For appropriate choice of the parameters involved, we can deduce the results obtained by Arif et al. [34,
Theorem 4] and Ibrahim [32, Theorem 2.1.].

3.1. Conditions For Starlikeness

Motivated by the results presented in Chapter 4 of [35], here we obtain some conditions for starlikeness.
We now state the following result which will be used in the sequel.

Lemma 3.3. [35, Theorem 3.6.1.] Let the function q be univalent in the open unit disc U and 0 and ¢ be analytic
in a domain D containing q(U) with ¢(w) # 0 when w € q(U). set Q(z) = zq (2)9(q(2)), h(z) = 0(q(2)) + Q(z).
Suppose that

1. Q is starlike univalent in U, and
W
2. Re(55) > 0 for ze UL

If0(p(2)) + zp (2)p(p(2)) < 0(q(2)) + 24 (2)p(q(z)), then p(z) < q(z) and q is the best dominant.

For conivenience, wedenote 7,"(6, 9, p)f(z) = (1—a)Dl’f+1(9, 9, p)f(z)+aD}’f+2(9, Y, p)f(z)and R (6, S, p)f(z) =
(1 - a)H(0, 3, p)f(z) + aH (0, 3, p)f(2)-

Theorem 3.4. Let the function ® € P be convex univalent in U and let x(z) := t*(z) + tz¥'(z) + (s — H)D(z) with
t > 0and s > t. If the function f € A satisfies the conditions

H'(©0, 9, p)f(2) a D10, 9, p)f(2) a

HI'O, 9, p)fz) . 1-a " DIO, 8, p)f) | 1-a’
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then

z [Tkm(Q, 9, P)f(z)]’ btz [RIT(Q/ 9, P)f(z)]’

1 {2 [T, 3, p)f)]"
b

RO, 9, pf) 1} X [(s + (b= 1)t = bA) + btA

7O, 9, p)fz) RO, 9, p)f)

-A+1]+s<x«(z),

N 221 [70, 9, p)f(z)]A AL, Az[frkm(e, 9, pf@] ) 2[R0, 9, p)f )]
b RO, 3, p)f(2) 7,6, 9, p)f(2) RO, 3, p)f(2)

(10)

implies f € N’ Bg’m(a; 0, 8, p; b; D). Moreover, the function ® is the best dominant of the left-hand side of (6).
Proof. If we define the function p by

1 {222 [T, 8, p)f(z)]
p(z)—1+g{ RO, S, @ -13,z€el,

then from the hypothesis, it follows that p is analytic in U. By a straight forward computation, we have

2|70, 9, p)f@] 2[R0, 8, p)f @]
RACE [ e S e e pre

and thus, the subordination (10) is equivalent to

tp*(2) + tzp'(2) + (s = p(z) < K(2)- (11)

Setting Q(w) := tw? + (s —Hw and Y(w) :=t, then Q and Y are analytic functions in C, with Y(0) # 0.
Therefore

Qz) = z0' (2)Y(@(z)) = tz0'(z) and «(z) = Q@) + Q(z) = tP?(2) + tzd'(2) + (s — HD(2),
and using the fact that ® is a convex univalent function in U, it follows that

zQ'(z) ( zd"(2)
Re = Ret|1 +
Q@ )
hence Q is a starlike univalent function in U. Further, the convexity of @ together with R[D(z)] > 0 implies
zK’(2) { ZCD"(Z) 5}
Re = Re|2D(z >0,zelU.
) O 5w

Since both of the conditions of Lemma 3.3 are satisfied it follows that (11) implies p(z) < ®(z), and P is
the best dominant of p, which prove our conclusions. [

) >0,zeU, (Q(0)=tg'(0)+0),

2,2 _
X24(EX-VzHl g

[Dif()-Dy f(-2)]
z (1+Yz)? 4 =

Theorem 3.5. If the function f € A satisfies the conditions
Y <X < 1.Then

1 ( ZD;TH]((Z) ~ 1) - z (DZH'lf(z)), ~ z [D;{”f(z) - Dlr{"f(—Z)], N 1 2D;:1+1f(z) B 1]
b\ Dyf@ - Dy f(=2) DG [Dpfe)-Dpf-o]  b\DIfE@-DIf=2)

Az(Dpif@)  z[Dpfe - Dpf-a)]
b Dr*if)  b[Dyf) - Dy f(-2)]

# 0and let x(z) =

+1 < x(z),

implies f € J%(X, Y, m) [see Remark 2.3].
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Proof. 1f we define the functions

1+Xz 1 2D /()
d =1 + -1]1,

Tryz nd p@= DI'f(z) - DI'f(~2)

then p is analytic in U, and @ is a convex univalent function in U with Re {®(z)} > 0, z € U. Proceeding as

in the proof of Theorem 3.4 with @ = 0 and A =s =t = 1, we can establish the assertion of the Theorem
35. O

D(z) =

As a consequence of Theorem 3.5, we get the following result.

[f()f( Z)];thndletK(z) XX gy o

Corollary 3.6. If the function f € A satisfies the conditions T

X <1.Then
2zf'(z) zf"(2)  z[f(2) - f(=2)] ( 2zf'(z) )] 2zf"(z) 1+ Xz
- T e fo-fe \Fo-fa)| 5 T Fo—fem S1eve

Remark 3.7. If we let « = 1 and by choosing appropriate values to the other parameters involved, we can obtain the
conditions for convexity.

3.2. Solution to Fekete-Szeg6 Problem for the Functions of N BQ’"’(O(; 0,9, p; b; D)

We will give the solution of the Fekete-Szeg6 problem for the functions that belong to the classes we
defined in the first section.
Lemma 3.8. [36] Ifp(z) =1+ Z prz* € P, and v is complex number, then |p2 - vp1| < 2max{1;2v — 1|} and the

result is sharp for the functions pl(z) 2 and  po(z) = z2

Throughout this subsection, we denote I, to be of the form

3 (D) (p)n
"TTEO+0m-1)(n-1)"

Theorem 3.9. If f(z) =z + mz? + a3z + -+ € NBQ’m(a; 0, 9, p; b; @), then for all u € C we have

las — el < |bL4|
3THRI= TG+ + a2 + BT

max {1; |2Y - 1]},

where Y is given by
1 2L, bLy(A—1) wbLi2+k)G@+k)"[1+ a2+ k)]H3
Yi==-2-—+ +
4 Ly A A2(1 + a)222m 2012

The inequality is sharp for each u € C.
Proof. As f € NB?’m(a; 0, 8, p; b; D), by (6) we have

22 [(1 - D6, 9, PFE) +aDy0, 9, P
(1= a)H' (0, 9, p)f(z) + aH*1(0, 9, p)f(2)

_ r»-1
(z)+1

=1+ b{Dw)] - 1} (12)

where w(z) = is a Schwartz function. The left hand side of (12) is given by

22 [(1 - D6, 8, PFE) +aDy0, 8, P

(1-aH'(©, 3, p)f(z) + aHI™ (6, 9, p)f(2)
[@@+K) + 1)@+ 0)(3 + §)"ITaas + 22" AN = 1)(1 + 20T Ba3| 22 + - . (13)

=1+ [A +@)2" L] apz+
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From [37, Theorem 4], it can be easily seen that the right hand side of (12)

TR Ly _ﬁ(_é)z
1+ b {D[w(z)] 1}—1+b[ > z+2[p2 > 1 L z°+ . (14)
From (13) and (14), we obtain
bp1Lq
2= 2 + a)27 0] (15
and
B bL, L1, 2L | BLA-D) ,
B2+ HB A+ a2+ DT, [pz 4 (2 LT 2 )pl ‘ (16)

To prove the Fekete-Szeg6 inequality for the class N Bﬁ’m(a; 0, 8, p; b; ®), we consider

i IbLa | il (|2Ly  bLi(A - 1)
s W2|S2(2+k)(3+k)’”[1+a(2+k)]|1‘[3| [“ 1\, S

)

pubLi(2 + k)3 + k)™[1 + (2 + k)]IT;3
A2(1 + a)222m+2H§

Denoting
Y e 2L, bLi(A-1) pubL1(2 + k)3 + k)"[1 + a(2 + k)13
T L A A2(1 + a)222m+2112 ’
if Y <2, from (17) we obtain
o, IbL|
s~ e < GG T aG T BT (18)
Further, if Y > 2 from (17) we deduce
2 |bL | 2L,  bLi(A-1)
|a3 — ya2| < _— -
R+k)GB+ k"1 +a+k]II\]| Ly A
ubLi(2 + k)3 + k)™[1 + (2 + k)13
- . (19)
)\2(1 + a)222m+21—[§

An examination of the proof shows that the equality for (18) holds if p; = 0, p = 2. Equiv-
1+ 22

1-—22"

alently, by Lemma 3.8 we have p(z?) = pa(z) = Therefore, the extremal function of the class

N8B (a; 6, 3, p; b; ) is given by

| (22 [ - D10, 8, p)f() + a0, 8, p)f(a)]'
141 ; ~1p=olpE].
b (1-a)H](6, 9, p)f(z) + aH"(6, 9, p)f(z)
Similarly, the equality for (18) holds if p, = 2. Equivalently, by Lemma 3.8 we have p(z) = pi(z) = 1; 2

Therefore, the extremal function in N Bﬁ’m(a ; 0,9, p; b; @) is given by

1+

1 (22 [A - D0, 9, p)f(a) +aDpR0, 3, pf )]
bl A-@H©, 3, p)f@) + aHITO, S, p)f )

- 1} = [pi(2)],

and the proof of the theorem is complete. [
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Ifwelet0 =a=0,p=1and ¢(z) = (1 + Xz)/(1 + Yz) in Theorem 3.9, then we have the following result.
Corollary 3.10. If f(z) € A satisfies the condition

1
1 —
7

1-A m+1 A
2z [Dk f(z)] ] 1+Xz (-1<Y<X<1),

D/ f(z) - DJ'f(-z) 1+Yz

then for all u € C we have

(X =Y)lb|

m max {1, |2T - 1|},

2
|tl3 - ya2| <

where Y is given by

(X=Y)b(A—-1) pb(X=Y)2+k)@3+km"
A + 22m+2 )2 :

Y::}L 20+Y)+

The inequality is sharp for each p € C.

Ifweletm=k=0=a=0,p=1and ¢(z) = (1 + Xz)/(1 + Yz) in Corollary 3.10, then we have the
following result.

Corollary 3.11. If f(z) € A satisfies the condition

2zf'(z) 1+ Xz
@ - f(2) “1+vz’

then for all u € C we have

|a3 - ya%| < (X; Y) max {1;

The inequality is sharp for each p € C.

(-1<Y<X<1),

Y+@'}.

4. A-Pseudo Pascu Functions Involving Quantum Calculus

In this section, we will present a g-differential symmetric operator analogous to the operator D}*(6, 9, p)f(z)
defined in Section 1. The study of Geometric Function Theory in dual with quantum calculus was initiated
by Srivastava [38]. For recent developments and applications of quantum calculus in Geometric Function
Theory, refer to the recent survey-cum-expository article of Srivastava [39] and references provided therein.

Here we will restrict ourselves to give just a very brief introduction of the g-calculus. For f € A, the
Jackson’s g-derivative operator or g-difference operator for a function f € A is defined by

£(0), ifz=0,
Mf@={f@-fa) (20)
(1-g9z ’ '

From (20), if f € A; we can easily see that A, f(z) = 1+ Y [n],a,2" ", for z # 0 and note that lir{1 Nf(2) = f'(2).
n=2 -1

For our study ,we let [n], = Y g1, [0]; =0, (g€ C) and the g-shifted factorial by

e n=0
@@ = (1_a)(1—aq),,,(l—aq”_1), n € N.
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Srivastava ef al. [40-45] introduced function classes of g-starlike functions related with conic region and
also studied the impact of Janowski functions on those conic regions. Inspired by aforementioned works
on g — calculus, we now define the g-analogue of the operator D'(6, 9, p)f(z) as follows.

(o8]

M,;n(k, 0,3, p)f(Z) =z+ Z ([n]L7 + g(l + (_1)n+1)

n=2

(4°; Pn-1T4(9) z”
Lq (3 +0(n—1)(q;9)n

(1)
Remark 4.1. The g-analogue of the three-parameter Mittag-Leffler function was provided by Purohit and Kalla in
[47,p. 18]. If welet O = 0 and p = 1 in (21), then M (k; 6, 9, p)f reduces to Sg’m f defined by Ibrahim [46].

We now define the g-analogue of the function class N Bﬁ’m(a; 0, 8, p; b; D) (see Definition 6).

Definition 4.2. For u, v € C, with u # v, |[v| < 1, let the class g — ‘KB;:’m((x; 0, 9, p; D) consist of function in A
satisfying the subordination condition

(=02 [(L = MK 0, 9, p)f() + aMI¥2(k; 6, 9, p)f(a)]'
(1 -a)Li(k; 6, 9, p)f(2) + ozLZ“l(k; 0,9, p)f(2)

< O(z2), (22)

where L;”(k,‘ 0,9, pf = [M;”(k; 0,9, p)f(uz) —M;”(k,' 0,9, p)f(vz)], 0<a<1,A>1beC\{0},0,9 p¢c
C, Re(0) > 0 and O € P is defined as in (5).

4.1. Conditions For Starlikeness and Solution to Fekete-SzegG Problem of q — ‘KBQ’m(a; 0,9, p; )
Here we establish the conditions for starlikeness analogous to Theorem 3.4. Throughout this subsection,

( P )n— T (S)
we let Q,, to denote Q,, = r,,(sZH'Zn—W'

Theorem 4.3. Let the function ® € P be convex univalent in U with Re {O(z)} > 0, (z € U). If the function f € A
satisfies the conditions

Li(k; 0, 8, p)f(2) ,__a o M (k; 0, 9, p)f(z)i_ a
Lyl 6,9, p)fz)  1-«a M2k 0,9, p)fz) T 1-a

7

then
20— 02l (L - IMIAK; 6, 9, p)f() + aMi(k; 6, 9, p)f@)]
(1-a)Li(k; 6, 9, p)f(z) + an’"“(k; 0,9, p)f(z)
(1 - a)z[MI*1(k; 0, 8, p)f @] +azlMI™2(k; 6, 9, p)f @)
(@ - )M+ 0,8, p)f(2) + aMi2(k; 0, 9, p)f(2)]

A-MDu-v)+A

20 = I [(1 - )MII(K; 6, 9, p)f(E) + aMI¥2(k; 6, 9, p)f )]
- (1- a)L;”(k; 0,9, p)flz)+ anm”(k; 0,9, p)fz)
(1 - )z [u(M(k; 6, 8, p)f(uz))’ — oM (Kk; 6, 9, p)f(v2))']
- 1 -a)LKk 0, 9, p)f(2) +all*\(k; 0, 9, p)f(2)
z[uMI* (& 0, 8, p)f(uz)) — oM (K; 0, 9, p)f(v2)) |

- - < «x(z), (23)
1- a)LZl(k,‘ 0,9, p)flz)+ ozL;”+ (k; 6,9, p)f(2)

with x(z) = ©*(z) + z®'(z) implies f € q — 7(8?’”’ (a; 0, 9, p; @). Moreover, the function @ is the best dominant of
the left-hand side of (22).
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Proof. 1f we define the function £(z) by

2[(u = o)z [(1 = )M 6, 9, p)f(2) + aMI2(K; 6, 3, p) f(z)]A

(z) =
(1-a)Li(k; 6,9, p)f(z) + anm“(k; 0,9, p)f(z)

then from the hypothesis, it follows that {(z) is analytic in U. Now retracing the steps as in Theorem 3.4,
we can establish the assertion of the Theorem. [
Remark 4.4. As g — 17, Theorem 4.3 reduces to the results listed in Section 3.

For completeness, we just state the coefficient estimate and the Fekete-Szeg6 inequality for functions
belonging to g — KB, («; 0, 9, p; D).

Theorem 4.5. If f(z) =z + axz> +azz® +--- € — ‘KBQ’m(a; 0, 3, p; @), then for all u € C we have

L1 | max {1; |27 — 1]}
1+ag(l+q)+k][1+g+q2+k]"[AQ + g+ g?) + u2 + 02 + uv] |Qs|”

|a3 - ya§| < [
where 7 is given by

1 L, Li[2A0+ @) +0) =20 +0)2 + A1 - ) +g)?]
F=s]1-2+ :
2 Ly 2[A(1 +4q) - (u+0)]

tL [1+aq(1+q)+k][1+q+q2+k]’”[)\(1+q+q2)+u2+vz+uv]Q3
+
(A +9) = @+ )] (1 + ag(1 +gP"Q5

The inequality is sharp for each u € C.

Remark 4.6. Ifweletu=1,v=-1,q9 — 17 in Theorem 4.5 and let b = 1 in Theorem 3.9, then the results coincide.

5. Conclusion

Using the newly defined operator, A-pseudo Pascu type functions of complex order was defined to
unify the study of various classes of analytic function. Further keeping with the latest trend of research
we have extended the study using Quantum calculus. Srivastava in [3, 39] showed that, all the results
investigated using quantum derivative (gq-derivative) can be translated into the corresponding so called
post-quantum analogues ((p, q)-derivative) using a straightforward parametric and argument variation of

the following types D, ;f(z) = Daf(pz) and D,f(z) = Dy, 5 f (%) , (0 <g <p <1). Hence the additional
4

parameter p is unnecessary, so here we have restricted our study with g-derivative rather than extending
to (p, g)-derivative. We also point out relevant connections of the various g-results, which we investigate
here, with those in several related earlier works on this subject.
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