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Introduction
Let A;(p) denote the class of functions in the form:

f@=2+ > ad GpeN={1,2..}, (1.1)
k=j+p

which are analytic and p-valent in the open is open unit diskU = {z : |[z| < 1}.We note
that A3 (p) = A(p)(see [13, 30]) and A; (1) = A. Also let T(p, j) denote the subclass of
Aj(p)which can express in the form:

fz) =27 — Z akzk (ax =0, j,p e N). (1.2)
k=j+p

In recent years, the topic of g-calculus had attracted the attention of several researchers
(see, for example, [2, 15, 16, 23, 34, 43-45]). Quantum calculus is the modern name for
the investigation of calculus without limits. The quantum calculus or g-calculus began
with Jackson in the early twentieth century, but this kind of calculus had already been
worked out by Euler and Jacobi. In the general run, the g-calculus is used in various
fields of Mathematics and Physics. Also, g-calculus appeared the connection between
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Mathematics and Physics. It had a lot of applications in different mathematical
areas such as number theory, combinatorics, orthogonal polynomials, basic hyper-
geometric functions and other sciences quantum theory, mechanics and the theory of
relativity. Several convolutional and fractional calculus g-operators were defined by
many researchers. The generalization of derivative and integral in g-calculus is known
as g-analogue derivative and g-analogue integral. Recently, many authors used the
q- analogue derivative and g-analogue integral to generalize many classes and many
operators in Geometric Function Theory (see, for example, [14, 33, 40, 42]).
For a function f(z) € A(p) given by (1.1) (with j = 1) Jackson’s g-derivative (or g-dif-
ference) Dy, (0 < g < 1)is defined as follows:
f@)—fqz)
D@ =1 0 T e a (13)
an .
f'(0)  forz=0,

provided that f’(0)exists. From (1.1) (with j = 1) and (1.3), we deduce that

Dypf @) =[Pl 27+ Y Kz (1.4)
k=p+1

such that g-integer number k[k], is defined by

k n—1
q

1—
[/(]q:ﬁ:1+2qk,0<q<1, [0], =0. (1.5)
k=1

We observe that

f(2) —f(qz)

-z 1@

lim Dy ,f(z) = lim
q—1- q—1-

for a function fwhich is differentiable in a given subset of C. For all f(z) € T (p, j),we find
(see[25])

f"(z) = 0(p, m)zl™"

oo
— Z 6(k, myaiz"™" (p,j € N, m e Ng = NU {0}, p > m), (1.6)
k=j+p
where 0 (p, m)is defined by
p! 1 , m =0,
9 5 = —=
(p, m) (p — m)! {p(p—l)...(p—m+1),m;é0. (17)
For feTw), we introduce the operator

DZ,q,pf(M) Twj)— Twj)(A=0,nmeNy,0<qg<1,jpeN, p> m)asfollows:
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D}, S @ =" (@),
D,/ @) =D (DY, f ™ @) = (1 = A" @) +

2Dg,p (f ™ (2))

lq

ad [ o)+ 2(tk=m),—lp—m], ) |
—0p " — 3 ok, my | ’([L_:]]" i) | ko,
k=j+p B i
D3,f (@) = D (DL f ™ @) = (L= WD}, f ™ @) + = m Par Pl @)
q
r 12
s — ), +([k—m], —[p— .
—oma = 3 om) | P ) |
k=j+p L B d

D2, @) = D (DL @)

= (1 - D} f" @) + [p_}qu,p (D} f " (@) e N)

m],

From (1.2) and (1.8), we can obtain

o0
=0(p,m)z"" = Y 0k, m)W (k, Dz,
k=j+p
where
= mly + 2(1k = mly = o = m), )
\I/;”m(k, A) =

P [p —m], (1.9)

(=0, mneNy,0<qg<1,jpeNp>m).

We note that

1) Dj Wf“’) (z) = I} ,(A)f (2),(Aouf and Madian [14], with 0 = 0]);
(2) limg_1- D}, f " (2) = Dif " (2),(Aouf [8, 9));

(3) limg_,;- D’f'qypf(o) (z) = Dyf (z)(see [11, 18], Citas [24], with [ = 0] and [37]);
(4) limg_,,- D} q'lf“)) (2) = D"*f(2)(see ([26, 27], with [ = 0));

(5) limy_,- DY q,]f“)) (z) = Dlf (z)(see [1, 17, 21]);

(6) Di”q,]f(o) (z) = Dgf(z)(see (32] ), limg_, - Dpf (2) = D"f(z)(see Sala gean [39]

see also [10, 12]);
(7) limg_1- D}, " (2) = Dif ™ (z)(see Aouf et al. [22]);

®) lim,,- D} pf(m)(z) =1 /(m) (2)

B {f €T 1yf @) = bpmz — 5 ([ED]) g gk, }
- k=j+p ’

nmeNy, ,peNI>0,p>m

©) D}, [ =17 f " (2)

Page 3 of 14
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o0 _ n
[ eTw)): I f @) =0(p,mzr—" — 3 (%ﬁ_:}z) 0 (k, myazzk—m, |
k=j+p ’

nmeNy,0<g<l,j,peNp>m
(10) DY, f @) =D}, f (2)

o0
feTwp:Djf@=2- 3 (f) ws
= kj+[9 q
neNg j,peN 0<g<1

Now by using DJ pf(’”)(z),we defined the classes Fy%"(j,4,0,b, B)and
Gy (s 420, b, B)in below definitions:

Definition 1 Assumef(z) € T (p,j)then f(z) € Fj"(j,4,0,b, B)if it satisfies the

ollowing inequality:
g ineq %
1 (1 —0)zDqp (D}, f " (2)) + 02zDq,(zDg,p(D} , f " (2))) || <
b (1 —0)D} , f"(2) +02zDgp(D}, f™(2)) 1
beC mneNy,pjeN0<g<1,.>0,0<0<1,0<B8=<1p>m).
(1.10)

We observe that:

(1) limg,_, - F"’”(j 1,0,b,B) = Sj(n,p,m,o0,b, B) see Aouf et al. [22];

2) F"O(j Ao,b,B) = qu 4 p, 0, b, B)see Aouf and madian [14], with o = 0];

(3) limg_, - q,p(] 4,0,b, B) = Sj(p, 0, b, B) see Aouf and Mostafa [19], with by = 1;
(4) limq_>17 F;)Zn(]‘,l,o‘,b,}g) :Fpn’m(j»;b;o—yb»ﬂ)

2(I,f " @) +o2? I, f " (2))
{f €Tw)): ‘ [(1 O [ Dozl [P @) p—m <,

beC"mneNypjeNAI>0,0<0=<1,0<B=<1p>m};

(5) EMn(,1,0,b,p) = E1(,0,b, B)

(1=0)2Dg,p (It ,f "™ (2))+02Dy,p 2Dy p (I ,f ™ (2)))

. 1
{f €Tw): ’b{ (1=0)11 ,f " (2) 402Dy p (I ,f ™ (2)) —lp- m]q}
be(C*,m,neNo,p,jeN,O<q<1,0§a§1,0<ﬁ§1,p>m};

< B,

©6) FypGi:L,0,b,B) = Fy,(,0,b,p)

1- cr)qup(D pf(z))+oqup(qup(D pf(z)))

{f €eT)): ‘ [ (00D} J @) +062Dg, DL [ @) = [p] }
beC*,neNO,p,jeN,O<q<1,0§a§1,0<ﬁ§1};

(7) limg_1- E22G, 4,0, b, ) = SEp"™(j, 7,6, b, B)
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(10)

(11)

(12)

Definition 2 Assume f(z) € T (p,)).if it satisfies (1.11), thenf (z) € Gy} (j, 2,0, b, B)

2{(1_ " @ UDWADZWJM”@»__Q@JM}

beC mneNypjeN 0<g<1,.>0,0<0<1,0<B8=<1p>m).

z(I} m) (¢
{feT(pn ‘ [W (p—m)]

beC* mneNypjeNL1>00<8< 1,p>m};

< B,

F(j,1,0,b, B) = SEI7(, b, B)

2Dy p (I, (2))

{fET(p) ‘ [W—[P—m]q} <B

beC mneNypjeN,0<qg<1,0<B<1lp>m};

Fn G, 2,0,b, B) = I, 1, b, B)

www"gww)
D g @ ~ e
g,

< B,

{fe T(p,)):

be(C*,m,neNo,p,jeN,O<q<1,220,0<ﬁ§1,p>m};

lim,_, ;- an(] A 1,b,B8) —KF"”’(] A b, B)

L 2}, 2)"
{fe T(p,]) : ‘h[1+WWO(z)),—(p—m):| <,3;

beC mneNypjeN,1>0,0<B<1Lp>m};

FI1(,1,1,b, B) = KE2 G, b, B)

Dy p(zDg,p (I ,f ™ (2)))

|1 DypeDy,
{f €T : ‘b|: qu(];’[lf,(m)(z)) —[p- Wl]q:|

< B,

beC' mneNypjeN 0<g<1,0<B<Lp>m};

FIn, 2,1, b, ) = K22, 2, b, B)

Dy,p(zDg,p (D} pf(m)(z))) ]
—m
q,p(Dyiq,pf(m) (2)) 1

{fGT(p)

beC*,m,neNo,p,jeN,O<q<1,)»20,0<,3§1,p>m}.

<B

Zp—m [p — mlyzp=m—1

We note that:

1)

®3)

limqal G”m(j 1,0,b,8) = Kj(n,p,m,c,b, B) see Aouf et al. [22];
(2) G" s 4 0,b,B) = K”(] A p,0,b, B)see Aouf and Madian [14], with o = 0];

l1mq_>1 G, 2, 0,b, B) = G, 2,0, b, B)

Page 5 of 14
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< B,

e nf"@ @ @)

beC mneNy,p,jeNA1>0,0<0<1,0<B=<Lp>m};

- 9(]’: Wl)‘|

@) Gyy(.Lo,bB) = Gyy'(.o,b,B)

! qpf“")(z) Dyp I f " (2))
{fe T(P,})-‘b{ o) +o o — ml,r1 —0(p,m)

< B,

be(C*,m,neNo,p,jeN,0<q<1,0§o§1,0<ﬂ§1,p>m};
6) GG, 1,0,b,8) =G} ,(j,0,b,B)

e Dy f(2) Dyp(Dy pf(Z))
{fGT(p,J)-‘b{(l—a) o +o Plyz H < B,

beC neNppjeN, 0<g<1,0<0=<10<B=<1};

(6) limq_>17 G;l:;n ‘, )», 1, b, ﬁ) = LZ’m(j, )L, b, /3)

17,/ (2)
Lp)zpml =p

beC mneNy,pjeNL>0,0<B<1Lp>m};

{fe T(p ]) —Q(P:m)]

(7) GG, 1,1,b,8) = MG, b, B)

Dyp Uy of " (2)) <8
[p Wl] Zp—m—1 ’

{f €eTwp)): —0(p, m)]

beC*,m,neNo,p,]eN,0<q<1,0<,3§1,p>m};

®) Gyp(i1,1,b,8) = G} ,(i, b, B)

Dy of @)
{feT(p]) ‘ [;];flz 1} <B

beC neNppjeN, 0<qg<1,0<0=<10<B=<1};

©) limg1- G, 2,0,b, B) = O™(j, 7, b, )
pf(”’)(z)
Zp m

beC mneNypjeN.>0,0<B8<1p> m};

< B,

- e(pr m)]

{fe T(p,)):

(10) Gg,'(,1,0,b, B) = Ry G, b, B)

(m)
[ nf <>_9(pm)]

beC' mneNypjeN 0<qg<1,0<B=<1lp>m}

{fe T(p,j): < B,

(11) G20,1,0,b,8) = P7,G,b, )
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1[Dgf (2)
{feT@,j):‘b[%—l}‘<ﬁ,

beC"neNypjeN 0<g<1,0<p =<1}

1[D4p D2, /@)
b| [p—mlgzp—m"1

beC mneNypjeN2L1>0,0<qg<1,0<p=<1p>m};

{f €eTp)): <Bs

- 9(17’ Wl)‘|

(13) GG, 4 0,b, f) = GLI™(, 1, b, B)

P
I fom
; l T < B,

{f €eTp)): b

- 9([9, I’I’l)]

beCmneNypjeN.1>00<8< 1,p>m}.

Now, as a results of Authors articles see ([3-7] [29, 31, 34, 35, 38]), we define the neigh-
borhood (j, )for f € T (p,j)by

N () ={g:g € Tw.)), g(2)

ad A s (1.12)
=2 — Z by 2" and Z klax —bi | <8 3.

k=j+p k=j+p

In specially, if

h(z) =2 (p € N), (1.13)
we obtain

o (o)
NA( =8¢ €T(p,)), g) =2" — Y bzhand Y klbe| <6, (114)
k=j+p k=j+p

Now, we define the (q,j, 8, m) —neighborhood for f € T'(p,j) by

Nisnth) ={g:2 € T, g2) =2

_ Z bkzkand Z [k_m]q’“k—bk ‘ 58}. (1.15)

k=j+p k=j+p
In particular, if 1(z)given by (1.12), we immediately have

NG ={g g € T.)), g2) =2

_ Z by Z* and Z [k—m]q;bkyga}. (1.16)

k=j+p k=j+p

We note that
(i) Nf5o(f) = Ni' (andNj% (h) = Ni’ (h)(see [14, 20]);
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(if) limg_, ;- ]\[Jf’é’)fo(f) = ]\[]{73 (f)and]imq_)l, N},jé?o(h) = N]{’a (h)(see [20] and Aouf et al.
[22]).

Preliminaries

On the other hand, we  assume through the article that,
beCnmeNypjeN, 1>00<g<1,0<0=<1 O<B<lLp>m
and\I-’” m(k A)is given by (1.9). To prove the main outcomes in the article we need Lem-
mas 1 and 2 below.

Lemmal Letf € T(p,))is given by (1.2), thenf € Fi)"(j, 2,0,b, B),

if and only if

Z (Ik — m]q+,t‘5’b|—[p —m] N[ + o ([k — m], =110k, m)Wp 7 (k, Lag
k=j+p (2.1)

<B|b|6@, m)[1 + o ([p — m],—1)]

Proof
If f € F3)"(, 4,0, b, B). Then we have

(1-0)2Dgp (D}, f"" (2))+02Dqp(zDg,p (D}, f " (2)))
R { - J)Dri ,pf(m)(z)+(TZqu(DV: 'pf(m)(z)) [P - Wl]q > _ﬁ|b’ (Z S U),

(2.2)

or, equivalently,

_ f (k=] —[p—m] ) [1+0 (lk—my—1)16 (km)Wita? (k. 2)ay. 2P
Re Site > —p|b|.
(140 ([p—m],— D16 (p,m)— Z [1+o ([k—m],—1)10 (k,m)Wgy" (k,2)ag zk-p
k=j+p

By setting |z| = r(0 < r < 1)in (2.3), the term in the denominator of the left hand side
of (2.3) is positive for 0 < r < 1. Therefore, by Putting r — 1 through real values, (2.3)

helps us to the desired assertion of Lemma 1.

Conversely, assume |z| = land apply the hypothesis (2.1), from (2.3) we have
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(1 = 0)2Dy (D} f " (2) + 02Dg,p(zDyp(D} , ™ (2)))

(1 —0)D}, [ (2) +02Dgp(D} , f ™ (2)) ~lp=ri
> (k=mly, = [p—ml )L+ o ([k — m], — D]Ok, )V (k, Dag 2k
_ k=j+p
1+o(p—ml,—D@,m — 3 [1+o0(k—ml,— DIk mgy k Day zk=»
k=j+p

§ (k = m), — [p — ml ML + o ([k — m], — D10k, m) W (k, Day |z

k=j+p
4ol —ml, = DO@Gm) — Y [1+o(k — mly — DI mWgs (k, Dag |22
k=j+p
> (k—ml, —[p —ml )L+ o (k — m], — DIO Kk, m) Vg (k, La
k=j+p _ ﬂ|b|
1 +o(p—ml,—DI0@m — > [1+0o(k—ml,— DOk mWy, k, Lax
k=j+p

So, we have f(z) € F/"(j, 4,0, b, B)by applying the maximum modulus theorem, which
completes the proof of Lemma 1. O

Remark 1
Lettingq — 1~ and n = m = 0 in Lemma 1, we obtain the result obtained by Aouf and
Mostafa [19], Lemma 1, with by = 1].

The following lemma can be established similarly.
Lemma2 Let f € T(p,))is given by (1.2). Thenf € G (j, 4,0,b, B),

if and only if

> My — ml +o ([k — m),—[p — m] )10k, m)¥ 27" (k, Lay < B|b|[p — m],. (2.4)

k=j+p

3- Inclusion results
In this part, we showed inclusion relations for each of the classes F»"(j, 4,0, b, B)and
Gy, 4,0, b, Blincluding (g, j, 8, m) — neighborhood were defined by (1. 15) and (1.16).

Theorem 1 Supposef € T (p,)includes in F,"(j, 4,0, b, B), then

EptG, o, b, BYC NI (h), (3.1)

since h(z) is defined by (1.13) and nis given by

l+p—m], B|b|[1+0 (lp— m]q—l) 6(p.m)
= Tp- m],+B1b|—lp—m) )1+o ([+p—m],— D16 G+p,m) Vg (+p,7) ([P—m]q>|b’)~ (3.2)
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Proof
Let f € F3)"(j, 4,0, b, B), then by using (2.1) of Lemma 1, we obtain

U +p—ml,+Blb|—[p—ml ) +0((j+p—ml, —DIOG+p,m)W G+ p, 2) Z ak

k=j+p
< Y (k—ml, + Blb| = [p — m] [1 + o ([k — m], — D10k, )W (k, L)y
k=j+p
< B[b|11 + o (Ip — ml, = D16, m), (33)
which quickly gives
Z a Bl|(1+o ((p—m]y =110 (o)
&= Gl BB -mI o Gp—ml,— DG+ W G770 (3.4)

k=j+p

Making use of (2.1) with (3.4), we obtain

L+o(j+p—ml, — DIOG+p,m)Vr G+ p,2) Z k — m] ar <
k=j+p

< Blb|[1+o(lp — m], — D16, m)

+(lp—mly = BIbPIL + 0 ([ +p — ml, — DIOG +p,m) ¥y +p, 2) Z ay
k=j+p

(lp —m], — B|b])BIb|[1 + o (lp — m], — 1)I6(p,m)
(i +p —ml, + Blb| = [p — m],)
_litp—m Bl + o (lp —m], — D16, m)
+p—ml,+Blb| —[p—m],

< Blb|l1 +o(lp — ml;, — DO, m) +

Hence
o0
S k- mla < [+p—m] ﬂlblmaqp )
q%k = (i+p— Wl] +ﬁ|b| [p—m 1+cr([,+p m] _1)]6(]+Pm)‘l’:;;n(]+p/0
o (3.5)
=n(p- W‘]q >

by means of (1.14), we obtained (3.1) which asserted by Theorem 1.

Remark 2
Letting q — 1~ and n = m = Oin Theorem 1, we obtain the result obtained by Aouf and
Mostafa [19], Theorem 2, with by = 1].

In a similar manner, we proved the following inclusion relationship by using (2.4) of
Lemma 2 recompensed (2.1) of Lemma 1 on functions in G(’I‘;Z’ (G, 2 0,b,B).

Theorem 2 Assume f € T (p,jlincludes in Gy, (j, 4,0, b, B), then

Page 10 of 14
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Gy Gy 20, b, BYCNTRE (), (3.6)

such thath(z)is defined by (1.13) and Sis introduced by

§= =.
(o —mly +oj+p—ml,—[p—mIOG+p,m)Vgy' G+ p, 2)

4- Neighborhoods properties

In this section, we determine the neighborhood for each of the classes Fy, ’;"(y) (G, 4, 0,b,B)
and Gg,’;"(y)(j, A o,b,B). If there exists a function p(z) € F;,};"(y)(j, 4,0,b, B), satisfies
(4.1), then f(z) € T(p,))is said to be in the class F;};"(Y)(j, 4,0,b,B)

f@

@ '<[p—m]q—y(zeU;0§y<[p—m]q). (4.1)

Analogously,if we find a function p(z) € G,;’j;q (y)(j, A,0,b, B)which the inequality (4.1)
achieve, then we can say for f(z) € T (p,j), f(z) € GZ,’;"(’/)(]', 4 0,b,B).

Theorem 3 Let f € T (p,j)includes in F;,Z"(V)(j, A,0,b, Bland

Y= [P - m]q
n(+p—mly+Blbl—lp—ml o ([+p—ml,~1I6G+p.m Wi G-+pi)
Uty { o —m) 4816~ o=l U1+ (p—ml, = DIOG-+pm i G+p )= Blb| 140 (o=l D10 )

(4.2)
then
NP () CEgp G, 20, b, B), 43)
where
<lp—ml,li+p—m) 1— BIb|[L + o (lp — m], — D16, m)
P T W B =m0 p il ~ VWG pm VG ) [

Proof
Assume f € A[]anm (h). From (1.15) we find that
o
> Tk —mly|ax — bi| <, (4.4)
k=j+p

which readily implies that

o0
n ,

E — bl < — (p, N).

k:j+p’ak k’_[i+l9_m]q w7t *5)

Next, since p(z) € F;Z”(y)(j, A, 0,b, B),by using (3.4), we have
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i b B+ (lp—mly—1)10 (o)
. k= Wrrp—ml, +B16]—lp—ml ) [1+o (j+p—ml,—DI6G+pm) gy G+p,7)’ (4.6)

=j+p
so that

i ap — by
f(z)l‘fkiﬂa|oo |
p(2) 1- 3 by
k=j+p

- n({j-+p—m]+B|b| ~ =l ) 1+0 ([+p—m, — DI G+pm) W G-+p.2)
= Gl {(tp—l 46| o) )[40 (G+p—ml — DIV G-+p.2)6 G+pm)—B |b|[1-+0 (p—ril,—~ D16 o) }

:[p_m]q_yl

provided that y is given by (4.2) and by the above definition, f € F;,Zn(y) (j, 4, 0,b,B), so
the proof of Theorem 3 is finished. O

The proof of Theorem 4 below is similar to the proof of Theorem 3, we omit the details
involved.

Theorem 4 Let f € T(p,j)includes in GZ,’ZI(V) (G, 2, 0,b, Band
y=p-m],
B 8llp —mly +o([(j+p—ml, — [p —m DIV G+ p, )O( + p,m)
G+p—ml {llp = mly + 0 +p = mly = o = Ml G +p, 260G + pom) — Blp — m], |b] |

(4.7)
then
Nf () CGyy' G 2,0,b, B), (48)
where
R Bly — m]q|b|
s <[p— - 1- :
<lp-ml,li+p m]q{ (p—mly +oli+p—ml,—p—m )V G+p6G+p,m)
(4.9)

Remarks

(1) Taking m = Oin our outcomes, we obtain the outcomes obtained by Aouf and Madian
[14], with o = 0]; (2) Taking q — 1~ and A = lin our outcomes, we obtain the out-
comes obtained by Aouf et al. [16]; (3) Taking g — 1-and n = Oin our outcomes, we
obtain the outcomes obtained by El- El-Ashwah et al. [28], with by = 1 and m = 0]; (4)
Taking q — 1~ in Theorems 1,2,3 and 4, respectively, we obtain new outcomes for the
classes E}™(j, 7,0,b, B), Gi™(, 20,6, B), Fy™"" (G, 4,0, b, Byand Gy, 7,0,b, B),
respectively; (5) Taking (a) 2 =1, (b) A = land m = 0,(c) Letting ¢ — 1~ and o = 0,
(d)\ =1land o =0,E) o =0,F) Letting q - 1~ and o =1(G)A = land o = 1,(H)
o = lin Lemma 1, Theorems 1 and 3, respectively, we get to new outcomes for the
classes Ep (o, b, B), Fy G0, b, B), SE)"(j, 4,0, b, B), SEZ" (. b, B), Sy (s 7 b, B,
KEY™(j, A b, B), KEZ" (G, b, ByandK ") (j, 7, b, B), respectively; (6) Taking (a) A=1, (b)
/.= landm = 0,(c) Lettingg — 1" ando = 1,(d)A = lando = 1(E). = 0 = landm = 0,
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(F) Letting g — 1~ and 0 = 0,(G)A = land 0 =0, (H) A= land m = o = 0,(I) 0 = 1(])
o = 0in Lemma 2, Theorems 2 and 4, respectively, we get to new outcomes for the classes

Gyp Uo0,b,B), Gy, (o, b, B), L™ Gy 4, b, B), Mgy (s b, B), Gy, G, by B), O (s 4, b, B),

Ryy G b, B, Pg G, b, B), Ggy' (s 70 b, Band GL™ (j, 2, b, B) respectively.

Conclusions

Throughout the paper, we defined new subclasses of complex order F"(j, 4,0, b, B)and
Gy 20, b, B)by using D f*"(z) operator. Also, we mtroduced coefficients esti-
mates theorems and neighborhoods properties for this classes. This paper generalized
many results for different authors. There was connection between g-analysis and (p,q)-
analysis see Srivastava [41]. Srivastava [41], page 340] applied some obvious parametric,
argument variations and considered 0 < g < p < 1, also translated the classical q-num-
ber [n], to[n], ,as follows:

" ifneN
= pP—q = .
(]pq 0o ifn=0 p [”]g
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