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A note on strong differential superordinations
using a generalized Salagean operator and
Ruscheweyh operator

Alina Alb Lupas

Abstract. In the present paper we establish several strong differential superor-
dinations regardind the new operator DRY' defined by convolution product of
the extended Sildgean operator and Ruscheweyh derivative, DRY' : Ay, — A7,
DRY f(2,¢) = (DY« R™) f(2,¢), 2 € U, ¢ € U, where R™f(z,() denote the
extended Ruscheweyh derivative, DY f(z, () is the extended generalized Saldgean
operator and Ay, = {f € H(U x U), f(2,{) =z+ant1 () 2"+ ..., 2 €U,
¢ € U} is the class of normalized analytic functions.
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1. Introduction

Denote by U the unit disc of the complex plane U = {z € C : [z| < 1},
U =1{z€C: |z| <1} the closed unit disc of the complex plane and H(U x U) the
class of analytic functions in U x U.

Let

Ane ={f e H(U xT), f(2,Q) =2+ a1 (Q) 2" +..., 2 €U, ¢},
where ay, (¢) are holomorphic functions in U for k > 2, and
H{a,n, {|={f € HUXT), f(z,¢)=a+ay ({) 2" +ant1 () 2" +..., z€U, (€ U},

for a € C, n € N, ay, (¢) are holomorphic functions in U for k > n.
Denote by
= zf7 (2,¢) }
K =4 feHUxT): ReZ2\28) 115
= {renw <y ne

the class of convex function in U x U.



154 Alina Alb Lupas

We also extend the differential operators presented above to the new class of
analytic functions A introduced in [10].

Definition 1.1. [5] For f € AZC, A >0 and n,m € N, the operator DY is defined by
DY AL — A
D3 (20 = f(2,¢)
Dif(2,¢) = (1 =X) f(2,0) + A2fL(2,) = Daf (2,€) s s
DY f(2,0) = (1= 2) DY f (2,€) + A= (D' f (2,.0)).
=D\ (DY'f(2,(), 2€U,eU.

Remark 1.2. [5] If f € A} and f(2) = 2 + Z a; (€) 27, then
j=n+1

DY f(2,0) =2+ i T+ G -—DN"a;(¢) 2, forz€U, CeU.
j=n+1
Definition 1.3. [4] For f € Aco nym €N, the operator R™ is defined by
R™: Zc - AZ@
(2,0),
2f2(2,0) 5 s
2(R"f(2,Q),+ mR"f(2,(), z€U ¢eU.

Rf (2,0)
R'f (z,¢)
(m+1) R™*1f (2,¢)

Remark 1.4. [4] If f € A7, f(2,() =2+ Z a; (¢) 27, then
j=n+1

R"f(z0) =2+ Y Cm,1a;(Q)2, z€U, (€.
j=n+1

As a dual notion of strong differential subordination G.I. Oros has introduced
and developed the notion of strong differential superordinations in [9].

Definition 1.5. [9] Let f (2,¢), H (2,¢) analytic in U x U. The function f (z,() is said
to be strongly superordinate to H (z, () if there exists a function w analytic in U, with
w(0) =0 and |w(2)| < 1, such that H (2,¢) = f (w(2),(), for all ¢ € U. In such a
case we write H (z,{) << f(2,(), z€ U, (€ U.

Remark 1.6. [9] (i) Since f (z,() is analytic in U x U, for all ¢ € U, and univalent in
U, for all ¢ € U, Definition 1.5 is equivalent to H (0,¢) = f(0,¢), for all ¢ € U, and
H(UXT) C f(UxD).

(ii) If H (2,¢) = H (2) and f (2,{) = f (), the strong superordination becomes
the usual notion of superordination.
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Definition 1.7. [9] We denote by Q* the set of functions that are analytic and injective
on U x U\E (f,(), where E(f,{) ={y € 0U : lim f (2,() = oo}, and are such that
z—Yy

L (y,¢) # 0 fory € OU x U\E (f,(). The subclass of Q* for which f(0,() = a is
denoted by Q* (a).

We have need the following lemmas to study the strong differential superordi-
nations.

Lemma 1.8. [9] Let h(z,() be a convex function with h(0,() = a and let v € C* be a
complex number with Rey > 0. If p € H*[a,n,{]NQ*, p(z,{)+ %zp’z(z, ¢) is univalent
inU x U and

h(z,¢) << p(z,0) + %p;(z, 0O, zeU, cel,

then
q(z,¢) << p(2,¢), z€U ¢eUl,

where q(z,¢() = 5 / h(t,{)t%_ldt, z € U, ¢ € U. The function q is convex and is
nzn 0

the best subordinant.

Lemma 1.9. [9] Let q(2,¢) be a conver function in U x U and let

1 _
Mz, () = q(2,¢) + ;zq;(va)y zeU, ¢eUl,
where Rey > 0. B
Ifpe H* [a,n, ] NQ*, p(z,() + %zp’z(z,g“) 18 univalent in U x U and
1 1 _
Q<Z7C) + ;Zq,/z(zag) == p(Z,C) + ;Zp; (Z7C)7 S U7 C € U7

then
Q(Z7C) _<_<p(Z’C)? ZEU, C€U7

where q(z,() = / h(t,Q) tw='dt, = € U, ¢ € U. The function q is the best
0

nzmn

subordinant.

2. Main results

Definition 2.1. [2] Let A > 0 and m € NU{0}. Denote by DRY" the operator given by
the Hadamard product (the convolution product) of the extended generalized Saldgean
operator DY' and the extended Ruscheweyh operator R™, DRY' : A*C — Aflq,

DRY'f (2,¢) = (DY * R™) f (2,€) .

Remark 2.2. 2] If f € A7, f(2,() =2+ Z a; (¢) 27, then
j=n+1

DRYf(Q) =2+ Y Chy i [l+(G—-DN"a} ()7, 2 €U, C€T.
j=n+1
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Remark 2.3. For A = 1 we obtain the Hadamard product SR™ ([1], [3], [7], [8]) of
the extended Salagean operator S™ and the extended Ruscheweyh operator R™.

Theorem 2.4. Let h(z,() be a convex function in U x U with h(0,¢) = 1. Let m € N,

A0, f(20) € A, F(2,0) = L(f) (2¢) = ;t%/ £€F (5 Q) dt 2 €U, ¢ €T,
0 —

Rec > —2, and suppose that (DRY' f (z, C))/Z is univalent in U x U, (DRY'F (z, C))/Z €

H*[L,n,{]NQ* and

h(z,¢) << (DRYf(2,()., z€U, (€U, (2.1)

then
q(2,¢) =< (DRY'F (2,()),, z€U C€U,

z
where q(z,¢) = % / h(t,C)tcizfldt. The function q is conver and it is the best
0

subordinant. e
Proof. We have
2T (2,0) = (c+2) / tf (t,¢) dt
and differentiating it, with respect to z, we obtzin
(c+1)F(2,¢) +2F. (2,0) = (¢ +2) f (2,¢)
and
(c+ 1) DRY'F (2,¢) + 2 (DRY'F (2,¢)), = (c+ 2) DR f (2,(), 2€U, (€.
Differentiating the last relation with respect to z we have

(DRYF (.Q)), + — 52 (DRYF (5.0))s = (DRYS (5Q)),, 2€U, CeT. (22

Using (2.2), the strong differential superordination (2.1) becomes

B(2.0) <= (DRYF (5, Q)). + — 2 (DRYF (2,0)) (23)
Denote
p(:.0) = (DRYF (2,0)),, =€ U, CeT, (24

Replacing (2.4) in (2.3) we obtain

h(z,¢) << p(z,¢)+ 2p, (2,¢), z€eU ¢el.

c+2
Using Lemma 1.8 for v = ¢ + 2, we have

q(2,0) << p(2.0), 2€U, (€U, ie q(2,¢) << (DRYF (2,))., 2 €U, (€,

z)

z
where ¢(z,() = —<£2, / h(t, C)t%_ldt. The function ¢ is convex and it is the best
0

nz n

subordinant. O
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Corollary 2.5. Let h(z,() = H(fi%()zv where B €[0,1). Let m e N, A >0, f(2,() €

Are, F(2,0) = L.(f) (2,0) = chfl/ tf (t,Q)dt, 2 € U, ¢ € U, Rec > —2, and
0
suppose that (DRY f (z, Q).

z

is univalent in U x U, (DRY'F (z, C)); e H* [1,n,{INQ*

and

h(z,¢) << (DRY'f (2,()),, z€U, ¢eU, (2.5)
then

q(2,¢) << (DRY'F (2,0))., z€U C€U,

c+2
_ ot —
where q is given by q(z,{) =26 —(+ (C+2)(1j;<2 26) / o dt, z€ U, (€ U. The
nz n 0

function q is convexr and it is the best subordinant.

Proof. Following the same steps as in the proof of Theorem 2.4 and considering
p(2,¢) = (DRY'F (2,())., the strong differential superordination (2.5) becomes

h(z,C)=H(12:%Oz <<p(z,<)+ci2

By using Lemma 1.8 for v = ¢ + 2, we have ¢(z,({) << p(z, (), i.e.

2 Z . 2 z 1 28 — OV .
q(z,¢) = iﬂ/ ht, Ot dt = c+ / + (26 - () R
0 0

Zp/Z(Z7C)’ Z€U7 CGU’

nz n nzs 1+t
c+2
+2)(14+¢-2 SR —
:25—<+(C A C+f ﬂ)/ dt <= (DRY'F(2,0))., z€U CeU.
nzn o t+1
The function ¢ is convex and it is the best subordinant. O

Theorem 2.6. Let q(z,() be a convex function in U x U and let

h(z,¢) =q(z¢) + zq, (2,€),
where z € U, ¢ € U, Rec > —2.
Letm € N A0, f(2,0) € A F (20 = L (D (20) = 58 [ 7o) at
0

z € U, ¢ € U, and suppose that (DRTf(z,C))/Z is univalent in U x U,
(DRYF (2,0)), € H* [1,n, (] N Q* and

h(z,¢) << (DRYf(2,¢))., z€U, ¢€U, (2.6)

c+2

then
q(z,¢) =< (DRY'F (2,()),, =z€U C€eU,

et

where q(z,¢) = —t2; / h(t,Q)t L4t The function q is the best subordinant.
0

nz n

Proof. Following the same steps as in the proof of Theorem 2.4 and considering
p(2,¢) = (DRYF (2,(),, 2 € U, ¢ € U, the strong differential superordination
(2.6) becomes
1
h(z,¢) =aq(z0)+

c+2

2q, (2,¢) << p(2,() + 2l (2,(), z€U CeU.

c+2
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Using Lemma 1.9 for v = ¢ 4 2, we have
q(2,0) << p(2.0), 2€U, (€U, e q(2,¢) << (DRYF (2,¢))., 2 €U, C€U,

— _ct2 : ! 3 i S 3
where ¢(z,() = <= / h(t,¢)t = ~*dt. The function ¢ is the best subordinant. O
0

nz n

Theorem 2.7. Let h(z,() be a convex function, h(0,{) = 1. Let A > 0, m,n € N,
f(z¢) € A} and suppose that (DRY'f (2,¢)). is univalent and M €
H*[1,n,(JNnQ". If

h(z,() << (DRYf(2,¢))., z€U CeU, (2.7)
then
DRY _
(AO §<<X zeU, (€U
where q(z,() h(t, () tTFIdt The function q is convexr and it is the best
subordinant.

Proof. Consider

2 Y O LG =D A" 6} ()2

p (Zv C) = DRTZ (Z’ C) = j:n+1 2
_1+ Z Cm+j 1[1+(.7_1))‘] ](C)Z] 1
j=n-+1

Evidently p € H*[1,n,].
We have p(z,() + zp), (2,{) = (DR f (z,())'z, 2eU, CeU.
Then (2.7) becomes

h(z,¢) << p(z,¢) + 2p.(2,¢), z€U, ¢eU.

By using Lemma 1.8 for v = 1, we have

q(z,¢) << p(2,Q), zeLCCGU,ie.q@£)<<gﬁgégfg, zeU, CeU,

nzn

where ¢(z,¢) = —1¢ / h(t,¢)t=~'dt. The function ¢ is convex and it is the best
0

subordinant. O

Corollary 2.8. Let h(z,() = w be a conver function in UxU, where 0 < 3 < 1.

Let A >0, m,n €N, f(2,() € A} and suppose that (DRY'f (z, (). is univalent and
PEIES e 4 [1,n, (] N Q" If
h(z0) << (DRSf(2,0)., 2€U, CeT, (28)
then
DR f (2,¢)

q(%() == #7 ZEUa C€U7
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1_1

n

1+t

dt, z € U, ¢ € U. The function

nzn

where q is given by q(z,{) = 26—+ W/
0

q is convex and it is the best subordinant.

Proof. Following the same steps as in the proof of Theorem 2.7 and considering

DRY'f (2,¢
p(za C) = %a
the strong differential superordination (2.8) becomes
1+ (28-0)=

h(Z7C) 142 == p(Z,C)'i‘Zp/Z(Z,C), z € U7 CEU

By using Lemma 1.8 for v = 1, we have ¢(z, () << p(z,(), i.e.
17 Ly 1428
00 = [ heoita= L [T IOt
0 0

nzmn nzn 1+t

14+¢—28 [*tn! DRy —
=28—-(+ Hl ﬁ/ dt <= Af(z’o, zeU, Cel.
nzw o 1+t z
The function ¢ is convex and it is the best subordinant. O

Theorem 2.9. Let q(z,() be convex in U x U and let h be defined by
h(z,¢) =q(2¢) + 2. (2,().
If A > 0, mn € N, f(2,() € Ay, suppose that (DRY'f (z,()); is univalent,
% € H*[1,n,{] N Q* and satisfies the strong differential superordination
h(z,¢) = q(2,0) +2¢. (2,() << (DRY [ (2,¢)),, z€U (€U, (2.9)

then
PRI ICH

where q(z,¢) = —L / h(t,()tifldt. The function q is the best subordinant.
0

q(z,¢) < , z2€U ¢eU,

nzn

Proof. Let
z+ Cm o [+ G -DAN a2 ()2
_ DRYf(2¢) _ j:Zn:H o ’
p(%() - P - P
=1+ Y Cr M+ G-DN"a; (2"
Jj=n-+1

Evidently p € H*[1,n,(].
Differentiating, we obtain p(z,() + 2p’(z,() = (DRY f (#,())
and (2.9) becomes

q(2,¢) +20(2,¢) == p(2,¢) + 20, (2,¢), =z€U, (€.

!/
z?

zeU (eU,
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Using Lemma 1.9 for v = 1, we have
q(2,¢) << p(2,¢), zeU ¢(eU, ie.

DRy _
/ ht(t*’ldt<<w, 1eUceT,

q(2,¢)
TLZ"

and ¢ is the best subordinant. O

Theorem 2.10. Let h(z,() be a convex function, h(0,{) = 1. Let A > 0, m,n € N,

. DRV O\ L DR f(2,0)
f(z¢0 e A e and suppose that ( DRIF(2.0) )Z is univalent and DRTTGO. ©

H* [L,n,(NnQ". If

m+1 /
h(z,¢) << (W)Z, 2eU CeU, (2.10)
then
m—+1
q(z,C)<<DR>‘—f(Z’O zeU, CeU,

DR{f(2,€)

where q(z,() = —L¢ / h(t,C)t%_ldt. The function q is convex and it is the best
0

nzmn

subordinant.

Proof. Consider

z+ Z CH N+ (G- N a2 ()

DR . s | ’
p(z,C) = D]%mszizéf) = ! ooJrl ‘
S dt Y O L+ G = DN a2 (Q)
Jj=n+1
1+ Z Crt 1+ — DA™ a2 () 277!
_ Jj= n+1 .
1+ Z Cm+] 1[1+(]71))‘] j(C)Zj !
Jj=n+1
Evidently p € H*[1,n,(].
We have
m+1 ! m ’

DR f (z,C) —rlao) DR f (2,¢)
Then

PO+ a2k (2.0 =
Then (2.10) becomes
h('va) -<-<p(Z,<) + Zp;(Z,C), S U7 C S U

zDR;”“ﬂz,c))’
DRy f(2,¢) ),
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By using Lemma 1.8 for v = 1, we have
DRy f (2,€)

q(z,0) <= p(2,0), z€U, ¢eU, ie q(z(< ,z€eU, ¢CeU,

(:0) <= p(z:) (0= DA g

where ¢(z,¢) = —1 / h(t, Q) t=~1dt. The function g is convex and it is the best
nzn 0

subordinant. g

Corollary 2.11. Let h(z,() = H(fi%()z be a convex function in U x U, where

m+1 /
0<pB<1 Lt x>0, mneN, f(z) € Ay and suppose that (%)Z 18

DRY T f(2,€

univalent, DRT TGz C)) eH* [L,n,{NQ* If
ZDRTFLf (2 g))’ _
h(z, () << =2 2220 )  2¢eU CeU, 2.11
@0~ (Bagrie ), ‘ 210
then g )
DR f (2,¢ _
g(z,¢) << =2 T B ey ¢eT,
z -l _
where q is given by q(z,{) = 26—+ W/ mdt, z €U, ¢ €U. The function
nzn 0

q is convex and it is the best subordinant.

Proof. Following the same steps as in the proof of Theorem 2.10 and considering
_ DRy (2,0)

p(2,¢) = poo )

(0) DR f (2,C)

the strong differential superordination (2.11) becomes
_14(28-0)

hz, Q) = —

By using Lemma 1.8 for v = 1, we have ¢(z, () << p(z,(), i.e.
4(2,¢) = — / h(t,¢)tntdt = il/ i1+ @0t
0 0

<=<p(z,¢) +2p.(2,¢), ze€U ¢eU.

nzn nzw 1+t
1+¢—28 / <t DRy [ (2,¢) =
=260—-(+ dt << —=——2~  zeU, (eU.
Pt b e T DRy g ‘
The function ¢ is convex and it is the best subordinant. O

Theorem 2.12. Let q(z,() be convex in U x U and let h be defined by
h(2,¢) = q(2,¢) + 24, (2,).

m—+1 /
If x>0, mmneN, f(2,( € A5, suppose that (%ﬂgz’)o) s univalent,
X » 2

m41
% € H*[1,n,{] N Q* and satisfies the strong differential superordination
>N )

DRy f (2,¢)

DR} f (2,¢) > zelU, ¢el, (212

h(zvg) = Q(ZaC) +quz (Z,C) << (
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then
DR f (2,¢)

DRy ] (0)
z

- / h(t, Q) twLdt. The function q 1is the best subordinant.
0

q(z,¢) << zeU, CeU,

where q(z,¢) =

nzmn

Proof. Let
z+ cmi — DA™ a2 () 2
(z.0) = PR (20 ];1 i J
PEYTDRIFGO T & R
z+ Z C$+j71 I+ —-1A a; Q) #
j=n+1

1+ Z Cr 1+ (G — DA™ a2 () #7!

_ Jj= n+1 .

1+ Z O L+ G =N af () 27"

j=n-+1

Evidently p € H*[1,n,(].
Differentiating with respect to z, we obtain
ZzDRYMf (2,0)
DRY f (2,€)

/

p(z,<>+zp'z<z7<>:< )  2eU, CeT,

and (2.12) becomes

Using Lemma 1.9 for v = 1, we have

q(2,0) == p(2,(), 2€U, (€U, ie.

: s DR} f (2,0) -
z,() = h(t,O)tntdt << —2A ">, c U eU,
oz = —= [ ht.0  dery ¢
and ¢ is the best subordinant. O

Theorem 2.13. Let h(z,({) be a convexr function, h(0,{) = 1. Let A > 0, m,n €
N, f(2,¢) € A% and suppose that 3= DR f (2,¢) — (LX) DRYF (2,C) s

(mA+1)z (mA+1)z
univalent and (DRY f (2,¢)), € H* [L,n,{]NQ*. If
1 1-— —
W Q) << DR p (e - PN pRrp(ag), zeu cel

(mA+1)z (mA+1)z

(2.13)
then

q(z,Q) <= (DRY f (2,¢)).. =2€U, (€U,
where q(z,¢) = :“;\ntirl h(t, ()t S
nAz n 0

best subordinant.

dt. The function q is convezx and it is the
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Proof. With notation

p(2,0) = (DRYf (2,0)). =1+ Y Cmp L+~ DN ja; (¢) 2/~

Jj=n+1

and p (0,¢) = 1, we obtain for f(z,{) =z + Z a; (¢) 2,
j=n+1

p(2,¢) + 2p (2,¢)

m ;o m(l—AX
= )\W;lDRT+1f(z,C)—<m—1—|—i)(DR§\”f(z,<))z_(IM)DRTf(Z,O
and
, . om+1 m m(l—=X\) m
p(z,C)erleyoz(z,C)—mDRﬁlf(z,C) WDR Vf(z,0).

Evidently p € H*[1,n,(].
Then (2.13) becomes

A
mA+1

By using Lemma 1.8 for v =m + %, we have

q(2,¢) == p(2,¢), z€U, €T, ie. q(z,¢) << (DRY'f (2,0))., z€ U, ¢ €T,

h(z,¢) << p(z¢) + 2p, (2,¢), z€U ¢el.

(m— n)
where ¢(z,() = Ltlﬂ/ h(t,Q)t * dt. The function q is convex and it is the
ni

best subordinant. O
Corollary 2.14. Let h(z,() = w be a convex function in U x U, where 0 <
B <1. Let \>0, mneN, f(z,) € Ay and suppose that (m@ithRm*'lf (z,0)
7(7”(;“’\) DRY f (2,¢) is univalent, (DRY f (z, C)) e H*[1,n,{]NQ*. If
m+1 m(1—=M\) —
h ———— DR — ——=DRY' U. U
(Z7C)_<_< (m)\+1)z A f(27C) ( )\_’_1) f( C)7 z € 7C€ )
(2.14)
then
q(z,0) << (DRY'f (2,€))., z€U, (e,
mA+l g
where q is giwven by q(z,{) =26 - + (+¢= 2@@3“) / 1A+t dt,ze U, ( eU.
Anz  An 0

The function q is convexr and it is the best subordinant.

Proof. Following the same steps as in the proof of Theorem 2.13 and considering
p(2,¢) = (DR} f (2,¢)) ., the strong differential superordination (2.14) becomes

1+(28-0)z

, _
T2 <=<p(z,¢) +2p,(2,(), =zeU ¢eU.

h(Z’C) =
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m)\+1

By using Lemma 1.8 for v = , we have ¢(z,() << p(z,(), i.e

mA+1 [~ (n-mat1 mA+1 (7 monpatr 14 (28—()¢
Q(Z7C):7m>\+1 / h(t,Q)t dt = —557 / tx dtht
TL/\ 0 )\Z n 0 1 + t
mA+1
14+¢—=28)(mA+1) [Ft ! _
= gp- ¢+ LECDIALD | dt << (DRPS (2.)), 2 € U, ¢ €T,
Anz an o L1+t
The function ¢ is convex and it is the best subordinant. O

Theorem 2.15. Let q(z,() be convex in U x U and let h be defined by
h —
(50 =a(z 0+

If f(2,C) € A}, suppose that (m”}\i%) DR f (2,¢) — T:@&if‘) DRY' f (2,¢) is uni-
valent and (DRY' f (z, C))'Z € H*[1,n,¢] N Q* and satisfies the strong differential su-

perordination

ZqIZ(Z7C)7 )\205 m?nGN'

Wz, ) = a(2,0) + =2 (2,0) << (2.15)
m+1 m ( —-A) . _
T P (0 = PR (5:0), 2 UCET,

then -
q(2,¢) =< (DRYf (2,¢))., z€U, ¢,

® (m—n)
where q(z,¢) = %/ h(t,Q)t S dt. The function q is the best subordi-
0

niz nx

nant.

e}
Proof. Let p(z,¢) = (DR f () =1+ > Oy [L+ (= YA ja2 (¢) =7,
Jj=n-+1
Differentiating, we obtain

p(2,Q) + 27’ (2,0)
m + (1-X)

_|_

= IRy (2.0) — (m - 14 1) (DRYS (2. 0). - S DRy (2,0)

DY ) AL Se Az A
A

and

PO+ Ll (2,0)
m-+1 m(l—=X\) —
_ D m—+1 m
(m)\+1)z R)\ f(Z7C) ( A+ ) RAf(Z7C)7Z€U7<€Uu
and (2.15) becomes
A / / TT
02,0) 4 22l (2,0) << Pl Q)+l (1), 7€ U, (T
Using Lemma 1.9 for v = m + 1, we have ¢(z,{) << p(2,(), z € U, ( € U, i.e.
A+1 1 _
05:0) = P2k [T Qe << (DRYS ()L, 2 €U, CET
nAz" wx

and ¢ is the best subordinant. O



A note on strong differential superordinations 165

References

[1] Alb Lupas, A., Certain strong differential subordinations using Sdldgean and Ruscheweyh
operators, Advances in Applied Mathematical Analysis, 6(2011), no. 1, 27-34.

[2] Alb Lupas, A., A note on strong differential subordinations using a generalized Saldgean
operator and Ruscheweyh operator, submitted 2011.

[3] Alb Lupas, A., A note on strong differential subordinations using Sdldgean and
Ruscheweyh operators, Libertas Mathematica, 31(2011), 15-21.

[4] Alb Lupas, A., Oros, G.I., Oros, Gh., On special strong differential subordinations using

Salagean and Ruscheweyh operators, Journal of Computational Analysis and Applica-

tions, Vol. 14, 2012 (to appear).

Alb Lupas, A., On special strong differential subordinations using a generalized Salagean

operator and Ruscheweyh derivative, Journal of Concrete and Applicable Mathematics,

10(2012), no. 1-2, 17-23.

[6] Alb Lupas, A., On special strong differential superordinations using Sdldgean and
Ruscheweyh operators, Archimedes Journal of Mathematics, 1(2011) (to appear).

[5

[7] Alb Lupas, A., Certain strong differential superordinations using Sdldgean and
Ruscheweyh operators, Acta Universitatis Apulensis, submitted 2011.

[8] Alb Lupas, A., A note on strong differential superordinations using Sdldgean and
Ruscheweyh operators, Journal of Applied Functional Analysis, submitted 2011.

[9] Oros, G.L., Strong differential superordination, Acta Universitatis Apulensis, 19(2009),
101-106.

[10] Oros, G.I., On a new strong differential subordination, (to appear).

Alina Alb Lupasg

Department of Mathematics and Computer Science
University of Oradea

str. Universitatii nr. 1, 410087 Oradea, Romania
e-mail: dalb@uoradea.ro



