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1. Introduction

We let A to denote the usual class of analytic functions having a Taylor’s series expansion of the
form

f(z)=z+2akzk, (zeU={z: 1z < 1}). (1.1)
=2

Let 0 < n < 1, §*(n) and C(n) symbolize the classes of starlike functions of order n and convex
functions of order 7 respectively. In A, we classify the collection # of functions p € A with p(0) = 1
and Re p(z) > 0. The class of functions in # is not univalent. However, if the family of functions in
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are single valued then the set # is normal and compact [14, p. 136]. Babalola [4] introduced the class
of functions £,(n) so called A-pseudo-starlike functions of order n as follows: A function f € A is
said to be in L (), with 0 <5 < 1, 4 > 1, if and only if it satisfies the inequality

Y '(2)"

R
f(@

>n, z€U.

Let f and g be analytic in U. Then we say that the function f is subordinate to g in U, if there exists
a Schwarz function w in U such that [w(z)| < |z| and f(z) = g(w(z)), denoted by f < g. If g is univalent
in U, then the subordination is equivalent to f(0) = g(0) and f(U) c g(U).

Using the concept of subordination for holomorphic functions, Ma and Minda [12] introduced the
classes

2f (2)
f@

zf"(2)
(@)

S'W) = {f eA: < ¢(Z)} and C(¥) = {f eA: 1+ < t//(z)},

where ¢ € P with ' (0) > 0 maps U onto a region starlike with respect to 1 and symmetric with respect
to real axis. By choosing ¢ to map unit disc on to some specific regions like parabolas, cardioid,
lemniscate of Bernoulli, booth lemniscate in the right-half of the complex plane, various interesting
subclasses of starlike and convex functions can be obtained.

For arbitrary fixed numbers C, D, -1 < C < 1, =1 < D < C, we denote by P(C, D) the family of
functions p(z) = 1 + piz + pz* + - -+ analytic in the unit disc and p(z) € P(C, D) if and only if

1+ Cw(z)

p(2) = T+ Dwi)’

where w(z) is the Schwarz function. Geometrically, p(z) € P(C, D) if and only if p(0) = 1 and p(U)

lies inside an open disc centred with center =2 on the real axis having radius <=2 with diameter

1-D? 1-D?
end points p(-1) = % and p;(1) = %. On observing that w(z) = ﬁg: for p(z) € P, we have

S(z) € P(C, D) if and only if for some p(z) € P

_(1+O)pix)+1-C

$(@) = (1+D)pi)+1-D

(1.2)

For detailed studying on the class of Janowski functions, we refer to [8]. For -1 < D < C <1
we denote by S*(C, D) and by C(C, D) the class of Janowski starlike functions and Janowski convex
functions, defined by

2f'(z) 1+Cz
S*(C, D) := eA: < ,—1<D<C<1
( ) {f f(2) 1+ Dz }
and
z2f'(z) 1+4+Cz
CC, D) = eA: 1+ < ,—1<D<C<1y,
( ) {f fle 1+Dz }
respectively.

AIMS Mathematics Volume 6, Issue 11, 12863—-12877.



12865

The function p,(z) plays the role of an extremal functions those related to these conic domain

Dy = {u +iv:u>n(u-1>%+ v2} and is given by

1+(1-20) .
l—zz, ifn=0,
| 4+ 20= ‘T)(log 1+$) ’ itn=1,
Pro(@) =941 4 20 n”) sinh? [(; arccos n) arc tanh \/Z], if0<n<l, (1.3)
u@
2(1 o) i 1 1 :
I+ 5= sin| 75 mmdx + o, it >,
z \f R (1)

where u(z) = ,t € (0, 1) and t is chosen such that n = cosh( R0 ), with R(?) is Legendre’s
complete elhptlc 1ntegral of the first kind and R’(7) is complementary integral of R(r). Clearly, p, ()
is in P with the expansion of the form

ﬁn,o’(Z):1+5lZ+5ZZZ+"' (5]:pj(n’ O-)9j:1323 3’.”)9 (1‘4)
we get
—O)(arccos 2 .
Mgl if0<p<1,
o =852, ifn=1, (1.5)
~(-0) ity > 1.

4V -DR*(D(1+1)°
Noor in [15, 16] replaced p(z) in (1.2) with p, (z) and studied the impact of Janowski function on
conic regions.

For f € Agivenby (1.1) and 0 < g < 1, the Jackson’s g-derivative operator or g-difference operator
for a function f € A is defined by (see [1,2])

f(0), if z=0,
D f(@) =1 f(2) - f(q2) 220 (1.6)
1-qz ° '

From (1.6), if f has the power series expansion (1.1) we can easily see that D, f(z) = 1 + i [k]qakzk‘]
k=2
for z # 0, where the g-integer number [k], is defined by

and note that lir{l D, f(2) = f'(2). Throughout this paper, we let denote
Und

(K1) == [klglk + 1,[k + 2], ... [k+n - 1],

The g-Jackson integral is defined by (see [7])
L[ f(2)] = f f@dyt =21~ g) D4 fzdh
0 k=0
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provided the g-series converges. Further observe that

Dylyf(z) = f(&)  and  1,Dyf(2) = f(2) = F(O),

where the second equality holds if f is continuous at z = 0.

For the function f € A given by (1.1) and 7 € A of the form h(z) = z + Y, Oyz*, the Hadamard
k=2
product (or convolution) of these two functions is defined by

HE@) = (Fr @) =2+ ) e, ze . (1.7)

k=2

Throughout our present discussion, to avoid repetition, we will assume that -1 < D < C < 1 and
O, # 0 may real or complex numbers.

Motivated by the definition of A-pseudo-starlike functions, we now introduce the following class of
functions:

Definition 1. For s, r e C,withs #¢£,[{{ < 1,4 >1,0<a < 1,8 > 0and H = f=*hdefined as in (1.7),
we say that the function f belongs to the class ‘Kf (a; s,t; &; h; C, D) if it satisfies the subordination
condition

[(s = 02] P [H'(2) + azH" ()" _C+ DY@ -(C -1 (1.8)
[(1 = @) [H(s2) = H(t2)] + ez [sH'(s2) - tH(t2)]]' ™ (D + Dy(@) = (D= 1) '
where “<” denotes subordination, i €  and ¢ which has a power series expansion of the form
W(@) =1+ Liz+ L2 + L2 +---, zeU, L #0. (1.9)

Remark 1. Here we list some special cases of the class Wf (a; s,t; 43 h; C,D):

(i) If we replace h(z) = z+ 20, 2", s =4 =1,8=0and ¥(2) = p,,(2) in ‘Kf(a/; s, t; ¥ h; C, D),
where p, »(z) is defined as in (1.3), we can get the classes n—USI[C, D, o, t] and n—USIC, D, 0, 1]
defined by Arif et al. in [3] by choosing @ = 0 and @ = 1 respectively.

(ii) If we replace h(z) = z+ 2, 2", s=A=1,t =B =0and Y(2) = p,o(2) in 7(//:(&; s, t; ¥ h; C, D),
where p, o(z) is defined as in (1.3), we can get the classes n—S7 [C, D] and n — UCI[C, D] defined
by Noor and Malik in [16, Definition 1.3 and Definition 1.4] by choosing @ = 0 and @ = 1
respectively.

Several other well-known classes can be obtained as special cases of 7<f (a; s,t; &3 h; C, D), refer to [3]
and the references provided therein.

The study of geometric function theory in dual with quantum calculus was initiated by
Srivastava [20]. For recent developments pertaining to this duality theory, refer to [27] and references
provided therein. A number of families of g-extensions of analytic functions in the open unit disk U
have been defined by means of basic (or g-)calculus and considered from many distinctive prospectives
and viewpoints. Many authors, generalize and study certain subclasses of analytic functions involving
g-derivative operators and settle characteristic equations for these presumably new classes and study
numerous coefficient inequalities and also carry out appropriate connections with those in multiple
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other concerning works on this subject. The study of conic regions impacted by Janowski function
involving g-derivative was dealt in detail by Srivastava et al. [21-26, 28], also see [11, 29, 30] and
references cited therein.

Using the g-derivative, we now define the following.

Definition 2. For s, r € C,withs #£,[{| < 1,4 >1,0<a < 1,8 > 0and H = f=+hdefined as in (1.7),
we say that the function f belongs to the class .Eﬁ(oz; s,t; W h; C, D) if it satisfies the subordination
condition

[(s — 0z]' P [DyH(2) + gz D H ()] C+y@)—(C-1)
(1= @) [H(s2) = H(12)] + az [sD,H(s2) - tbqﬂ(tz)]}l_ﬁ (D+Dy(z)—(D-1)

(1.10)

where “<” denotes subordination, ¢ €  and ¢ which has a power series expansion of the form (1.9).
Remark 2. Here we list some special cases of the class L’j(a/; s, t; ¥ h; C, D):

(i) If we replace h(z) = 2+ Y p0 2, C=s=A=1,a=8=0,D =1t =-1and y(z) = p,o(2) in
Lﬁ(a/; s,t; Y5 h; C, D), where p, ,(z) is defined as in (1.3), we can get the following class S(p,)
defined by

27[D,f(2)]
f@) - f(-2)
The class S;(p,) was defined by Olatunji and Dutta in [17, Definition 1.1].
(i) If we replace h(z) = z+ 22,7, C=s=A=1,=0,D=t=~-1,qg — 17 and ¥(2) = P0(z)
in L’j(a/; s,t; Y5 h; C, D), where p, ,(z) is defined as in (1.3), then we get the class M(a, p,)
recently studied by Kavitha and Dhanalakshmi [9, Definition 1.1].

Ss(pr) = {f eA: < ﬁn,o(z)}-

+Z
— qZ’
by the definition of the subordination, a function H € A is said to be in Q.Eﬁ(a/; s, t; h; C,D) if and
only if there exists a function w analytic in U, with w(0) = 0, and |w(z)| < 1 for all z € U, such that

1
We call by Qlfl(a; s, t; h; C, D) if () is replaced with 7 g € (0, 1) in (1.10). Remark that,

[(s — 2] P [DyH(2) + aqzDFH ()]

((1 - @) [H(s2) — H(12)] + az [sD,H(s2) - 1DH(12)])
(C+ Dw(z) +2+ (C - 1)gw(z)
(D + Dw(z) +2+ (D - Dgw(z)’

(1.11)

where g € (0, 1). Class closely related to Qﬁﬁ(a/; s, t; h; C, D) was studied by Srivastava et al. (see [22,
Definition 8]).

2. Preliminaries

In this section we state the results that would be used to establish our main results which can be
found in the standard text on univalent function theory.
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Lemma 1. [6, p. 56] If the function f € A given by (1.1) and g given by
gw) =w+ > b 2.1)
k=2

is inverse function, then the coefficients by, for k > 2, are given by

ka, 1 0 e 0
(Dt 2kas (k+ Day 2 e 0
by = 5 3kay 2k + 1)aj (k+2)a, e 0 ) (2.2)
: : : (k-=2)
(k— Dkay [k(k—2)+1]aj-; [k(k=3)+2]ar ... (k—-2)a,

Remark 3. The elements of the above determinant (2.2) are given by

. [G—j+ Dk+j—1]ar ifi+12]
Yo, ifi+1<j

Lemma?2. [I8 p. 41]Ilfp(z) =1+ i it € P, then |pi| < 2 for all k > 1 and the inequality is sharp
k=1

1+ Az
forpi(z) = ——, |4 < L.
1-1z

Lemma3. [I12]Ifp(z) =1+ f} izt € P and v is complex number, then
k=1

|p2 - vpﬂ < 2max {1;|2v — 1]}
and the result is sharp for the functions

1+ 272
1-z72

1+z
pi1(z) = 1— and py(z) =
-z
3. Main results

In general, the functions in 7(5 (a; s,t; 3 h; C,D) and Lﬁ(a/; s,t; ¥; h; C, D) are not univalent.
Hence the inverse function of f defined in the unit disc is not guaranteed. However, it is always
possible to find the inverse of a function in a smaller disk. The following theorem is based on the
assumption that if g is the inverse of f.

Throughout this paper, we let once for all

9, =y Kyt (3.1)
k=1

Theorem 4. If f € Wf(a; s,t; Y h; C, D), is given by (1.1), then for the coefficients of g = ! the
following estimates hold:
2|Li|(C — D)

Pl R 0+ - D - ) + 201103 o
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and
2ILIC - D) o
Pl S BT+ 200+ B DI —ayds + 3avaiey T 2y 1
with
1 L
y = 1 (D + 1)L, +2(1 L1)+M+N ,
where
Li(C = D)[4A(A = 1)(1 + @ + 4A(1 + &)(B ~ D {(1 - @), + 2as)]
) 2[24(1 + @) + (B = D{(1 — ), + 2a)]
LL€=-D)E- DB - A —a)d, + 2a5)°
2[24(1 + @) + (B = D{(1 — ) + 2a93)]
and

N o BL(€=D)[320 +20) + (B~ D{(1 — a)9s + 3a¥4)] O
o [2A(1 + @) + (B - D{(1 — a)9, + 2a95)]* @2 '

(3.3)

(3.4)

(3.5)

(3.6)

Proof. 1f f € ‘Kf(cx; s, t; Y5 h; C, D), then by the definition of subordination, there exists a function w

analytic in U, with w(0) = 0 and |w(z)| < 1, z € U, such that

[(s = Dzl P [H'(2) + azH" (D)]*
(1 = @) [H(s2) — H(t2)] + az[sH' () — tH'(t2)]}'
(C+ Dyw() - (C-1) LeU
(D + Dy(w(z)) — (D - 1) '

Thus, let £ € P be of the form £(z) = 1 + 3 piz* and defined by
=1

1+w(2)
{(z) = ———=, ze U.
() g
A simple computation shows that
-1 pz+pl A psd +

w(z)

TR+ 24 piz A B,

1 1 1 1 1
:§P12+5(172—EP%)22+§(P3—P1P2+ZP?)Z3+“‘ ,z€U

and considering
(C+ Dy (w)-(C-1)
D+ Dy w(z)—(D-1)

Lip(C-D) (C-D)L, (D+ DL +2(1 - £)
+ 7 7+ m 7

2

P2~ P g

b

AIMS Mathematics Volume 6, Issue 11, 12863-12877.
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we have
= " P (H @) + a2H Q) L n€=D)
[(1 — @) [H(s2) - H(12)] + az [sH(s2) — 1H(12)]]' ™ 4
_ D+ 1L +2(1-%&
(€ 4D)L1 - ( ) 14 ( Ll)] 24 zel. (3.7)

The left hand side of (3.7) will be of the form

[(s = Dz P [H'(2) + azH" ()]
[(1 — @) [H(s2) — H(12)] + ez [sH(sz) — tH(12)]]'
=1+ [2A(1 + @) + (B — D{(1 — @), + 2a3}] @rarz

+{ [3A(1 +20) + (B — D{(1 — @)s + 3ads}] Osa3

+ 2202 = (1 + @) + 241 + @)(B = D{(1 - @) + 2093}

L B-DB-2)

5 {(1—a)d, + 2aﬂ3}2] ®§a§}z2 +---,z€0, (3.8)

where O, are the corresponding coefficients from the power series expansion of /4, which may be real
or complex.
From (3.7) and (3.8) we obtain

3 Lipi(C - D)
T 221 + @) + (B = D{(1 — @), + 2a1%3}] O,

a 3.9

and
L(C - D) 1 X
[BA(1 +2a) + (B — D {(1 — a)95 + 3ad4)] O; [pz 4 ((D * DL+ 2(1 - L_l)
Li(C - D) [41(4 D1+ +421 +)B- D{(1 - )P + 2aﬁ3}]
2[22(1 + @) + (B — D{(1 — )9, + 2a05}]
2
JLiC-D)B-1HB-2){d —a/)ﬁ2+2m932} ) %l' (3.10)
2[2A(1 + @) + (B — D{(1 — )P, + 2a0:}]

as =

+

From (2.2) we see that b, = —a,, and applying Lemma 2 for (3.9) we obtain the inequality (3.2).
Also, from (2.2) we have

-D*| 3a, 1

by = ——
3! | 6a; 4a,

= 2a§—a3

202p3(C - D)
[22(1 + @) + (B = D{(1 — @), + 2a93)]” @2
L(C - D)

1 L,
_ [3A(1 +2a) + (B = D {(1 — a)P; + 3294} O3 [Pz 1 ((D + 1)L, + 2(1 - L_l)
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Li(C = D)[44(A = )(1 + @)? + 4A(1 + &)(B - D{(1 - @)t + 20}

’ 2[2A(1 + @) + (B = D{(1 — ) + 225}
L(C-D)B-1(B-2){( - a)d + 2m93}2) 2]
2200 + @)+ (B— DI —ayts + 2a05)] )"
—L,(C - D)
T BA( +2a) + (B = D{( - a)ds + 3ad4)] ©;
X [pzi{(D+l)L1+2(l—%)+M+N}pﬂ,

where M and N are given by (3.5) and (3.6) respectively. Now using Lemma 2 we get (3.3), with v
given by (3.4). O

Theorem 5. If f € Lﬁ(oz; s,t; yr; h; C, D) is given by (1.1) then for the coefficients of g = f~! the
following estimates hold:

2|L,|(C — D)

b 3.11
S T+ 9 @+ B - DI =) + al + 9B:11 03] G-AD
and 2IL[(C - D
Ibs| < ILi(€ = D) max {1; [27 — 1]} (3.12)
ABL(1 + @+ ga) + (B = D{( - a)s +al31,04)| 10
with
1 L,
=g (D+1)L1+2(1—L—1)+Mq+Nq , (3.13)
where
Li(C = D) [ A = (1 + ¢P(1 +20)* + 2A(1 + &)(B — D{(1 — &) + (1 + )}
“ 2[A1 + )1 + @) + (B - DI - )9 + (1 + @)0}]
(€= D)B= DB =D —a)bs + a(l + s’ G
2[A0 + @)1 + @) + (B - D{(1 — )9 + a(l + @)}’ '
and
2L,(C = D) A131,(1 + e + ga) + (B = 1) {(1 = @) + e[3],04)] O3
= (3.15)

[A1 + @)1+ ) + (B— D{(1 — &) + a(1 + q)95}] O3
Proof. Let f € Lg(a; s,t; ¥ h; C, D), then from (1.11) we have

1+ 21 + @) + (B = D{(1 = @) + 2a195}] Oranz
+{ [BA(1 +20) + (B = D {(1 = )95 + 3ads)] @sas

+ [2/1(/1 ~ D +a)* +22(1 + @)(B - D {(1 — &), + 2%} +
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W{(l—a)ﬂz+2&ﬂ3}]®zaz}z . :1+wz+
- D+ DL, +2(1-L%
CoDnf, _ af®r D ( Ll)) 516

From (3.16) we can prove the assertion of Theorem 5 by the following the steps as in Theorem 4. 0O

The impact of the well-known Janowski function on

T =1+ (1 1+‘/—) cU (3.17)
7) = ) ) .
0g -z
was recently studied by Malik et al. [13]. Following the same steps as in Theorem 1 of [10] we get
8 16
JR=1+=5z+—=Z+...,zeU. (3.18)
T 3r

Replacing the values of L, L, and L3 of Theorem 4 with the corresponding coefficients of the power
series (3.18) we obtain the next result:

Theorem 6. If f € Wf(a; s,t; I h; C,D) is given by (1.1) with J defined as in (3.17) and for the
coefficients of g = f~' the following estimates hold:

16(C - D)
72221 + @) + (B — D{(1 — @), + 2a13}||O,]

16(C — D) 4 n?
maxs1l; —=||ID+1—-—
72 3A(1 + 2a) + (B — 1) {(1 — a)I93 + 3ad,}| |O;] 2 6

L BC - D)[BA +20) + (B~ D {(1 —a)9s +3ad4}] O
[2A(1 + @) + (B - D{(1 — @), + 223} ©2
(C = D) |42 = (1 + @) +4A(1 + &)(B - D{(1 - @)t + 2093} |
2[22(1 + @) + (B — D{(1 — &), + 2a95}]
, (C-D)B-1)B- m(l—mm+2m%}}
7*, z € U, in Theorem 6, we obtain the

|ba| <

and

|bs| <

21221 + @) + (B— D{(1 — )9, + 20193}]

© (2)_
Ifweletoz:ﬁ=t:0,s=/l=1?1f1dh(Z)=Z"'Z()k1
k=2 (D=1

following result:

Corollary 7. [13, Theorem 4] If f € 7(?(0; 1,0; J; h; C, D) with J defined as in (3.17), is given
by (1.1), then for the coefficients of g = f~' the following estimate hold:

4(C - D)

by| £ ———,
'”—km 2

k=2,3.

AIMS Mathematics Volume 6, Issue 11, 12863—-12877.
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We let L°f to denote the well-known Carlson-Shaffer operator [5] which can be obtained by
replacing h(z) =z + Yo, gfzk in (1.7).

Corollary 8. If L' f € A satisfies the condition

[(s = DZI (L f(2)) + az(Lbf(2))"] >
(1= ) [L2f(s2) = L f0)] + ez s fs2)y —nify]] ~ 2t Vi+e

then for k € C,

ol < [ {2 :
()21 12(1 + @) = {(1 = &), + 2203}
and © A
C)3 ) B
3= | | B+ 2 — (1 @), + 3apy " e 1l
with

. 1 [1 B 2(1 + 2a) {(1 = @), + 2a05} N 16(b)3[(c)2]? [2(1 + 2a) — {(1 — a)¥3 + 2a14}]

4 [2(1 + @) = {(1 = )P + 2a95}1*  (©)s[(0)2]? [2(1 + @) = ((1 — @), + 2a03}]

4. Fekete-Szego inequality for the functions of Wf (a; s,t; 43 h; C,D) and L’j(oz; s, 45 h;y C, D)

We will give the solution of the Fekete-Szego problem for the functions that belong to the classes
we defined in the first section.

Theorem 9. If f € V(f(a; s,t; 45 h; C, D) is given by (1.1), then for all u € C we have

2|Li|(C - D)
3A(1 +20) + (B — D{(1 — )93 + 3294}] |05

|as — pa3| < 0 max {1; |20 — 1]}

with M and N is defined as in (3.5) and (3.6) respectively, p is given by p := i[(D + 1)L, +2 (1 - i—f) +
‘% + M] The inequality is sharp for each u € C.

Proof. If f € V(f(a; s,t; ¥ h; C, D), in view of the relations (3.9) and (3.10), for u € C we have

I L(C - D) 1
jax — a3| = ‘[31(1 12a) + B D (1 —a)ds + 3a.)] O, [m 5 D+ DL
2,200 _ N2
+2 (1 - 2) + M) P%] - uhip € - D) 3
L [2A(1 + @) + (B = D{(1 — @), + 2a4}] @2

_ Ly(C = D)
B [3A(1 +2a) + (B— D {(1 — )3 + 3at,}]| O3
AV
+2(1 L1)+M+ > )pl]
|Li|(C — D)
[3A(1 + 2a) + (B = D{(1 — )3 + 3a14}] |O;]

1
[Pz ~2 ((D+ DL,

<
|
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L, ,UN
£ =D+ DL - M==F —2)].

1
24— 2(
4|Pl|

(4.1)

Now if é—? -D+ 1L - M- ’%’ < 2, from (4.1) we obtain
2|Li|(C — D)
|as — pad| < ! : (4.2)
3A(1 + 2a) + (B — D) {(1 — @)¥; + 3ad,}| |O3]

Further, if

2 —(D+ 1)Ly - M~ 4| > 2, from (4.1) we deduce

s — ] < 21L1I(C - D)
3T HGL= 3A(1 + 2a) + (B — D {(1 — a)3 + 3ad4}| |Os]

L,

uN
ECEEE 7') 4.3)

An examination of the proof shows that the equality for (4.2) holds if p; = 0, p, = 2. Equivalently,
2
by Lemma 3 we have p(z?)

1+
= p(z) = 7 Z2. Therefore, the extremal function of the class
-z
‘Kf(a; s, t; Y5 hy C, D) is given by

[(s — D2]' P [H'(2) + azH" ()] _ €+ DpE@)-(C -1
[(1 = ) [H(s2) - H(12)] + az [sH(s2) - tH (1)]]|'? D+ Dp@) = (D= 1)’

Similarly, the equality for (4.3) holds if p, = 2. Equivalently, by Lemma 3 we have p(z) = pi(z) =
1+z

I . Therefore, the extremal function in ‘Kf (a; s,t; ¢ h; C, D) is given by
—Z

[(s = 02 P [H'(2) + azH" )] _(C+Dpix) - (C-1)

[(1 = @) [H(sz) — H(t2)] + az[sH (s2) — tH'(1)]]|'? (D + Dpi(@) = (D = 1)
and the proof of the theorem is complete.

O
Using Theorem 5, we can obtain the following result.
Theorem 10. If f € L’i(a; s,t; ;5 hy C, D) is given by (1.1), then for all u € C we have

2|L|(C - D
las — pdd| < L1l ) max {1; [20 — 1]}
31,1 + @ + ga) + (B= D{(1 - )5 + a[3],94}| ©5
with M, and N, is defined as in (3.14) and (3.15) respectively, o is given by

. 1 L, /qu
0:= Z[(D+ DL +2(1 - L_l) = + M,
The inequality is sharp for each u € C.

If we replace h(z) = z+ Yy, C=s=A=1,a=B8=0,D =1t =-1and y(z) = pro(z) in
Theorem 10, we get the following result.
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Corollary 11. [17, Theorem 2.1] Let p, ,(z) = 1 + 612+ 0222+ - 6 =pin o), j=1,2,3,--)be
defined as (1.3). If f € S;(p,) (see Remark 2 (i)), then for u € C we have
where 0, is given by (1.5).

6, poi(13l,— D
51 212

If wereplace h(z) =z+ ),, 7", C=5s=1=1,=0,D =1t =—1and ¥(z) = p,0(z) in Theorem 9,

we have

Corollary 12. [9, Theorem 2.1] Let p,,(z) = 1 + 6,z + 82 4 -+ Gj=pim o) j=12,3---)be
defined as (1.3)and p(z) = 1 + piz+ pr>+---€P. If f € M(p,) (see Remark 2 (ii)), then we have

0 = 011 . 01 _P_% 1_5_2
2Tl +a) CTaa+200|PPT 2

and for any complex number p,
0
— 2 < 9 1
| az — ua; |< 0+ 20) max{ ,
Ifhz)=z+ Yo, W) =z+ VI+22,t=a=8=0,1=5s=C=1and D = —1 in Theorem 9,
we get the following result.

Corollary 13. [19] If f € A satisfies the following condition

MG <z+ V1 +22,
f(@)

then |ay| < 1, |as| < 3 and |az — pad| < max{%, lu — §|}_

]
| a3 — pas |< oL, —1 max{l,

& uoi(l +2a)
51 2(1 + @)y

5. Conclusions

We unify and extend various classes of analytic function by defining A-pseudo starlike function
using subordination and Hadamard product. New extensions were discussed in details. Further,
by replacing the ordinary differentiation with quantum differentiation, we have attempted at the
discretization of some of the well-known results. For other several results which are closely related to
the results presented here, refer to [3, 13,22] and references provided therein.
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