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Abstract: This paper is concern with multivalent functions. We derived the new ¥ differential operator-.
Associated with this operator new class of g-valent functions is studied. Sufficient condition for this class
has been obtained.
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I. INTRODUCTION
LetR (q) be class of all regular and g-valent functionsin the form
f(2)= 2" + X1 a2, (e N) (1.1
on open unit disc D = {z: | z | <1}
Goodman [6] and Chaughule[5] have studied necessary and sufficient condition and geometric properties for various

subclasses of R(q).These classes includestarlike functions of finite order, close to convex, multivalently convex, etc.

II. MAIN RESULTS
This section is started with new class V (q, r). The class V (q, 1) is associated with ™ differential operator.[8]. It is
expressed as given below:

Definition2.1. Ther™ order differential operator [38] for the function f in R (q) is denoted by Q". It is given as:

k!

r q! — o) : —
Qf@) = 57"+ Tiqsa gy e (1.2)

Where, (g>1,q€ N,r€ N;)
Definition 2.2. A function in the form 1.1 in R (q) is said to be in the class V (q, r) if it satisfies inequality

Q"*2f(2)
|1+ —quf(zz) ~(q-1)| < q-r-1 (1.3)

Wherez€ D,q€ N,g>r+1
Further, we find the sufficient condition for this class V (q, r)

Theorem 2.11f the function f (z) € R (q) satisfies the condition

Q352 2Q"t2f(z)
|1+ Z(Q”Zf(z) v+ Tt ) 1
| Z(me(z)_amf(z))
Q*If(2) QTF2f(z)

(1.4)

Wherez€ D,q€ N,g>r+1
Then f €V (q, 1).
Proof. Given that f (z)= z* +Y7=, h, 2% having condition (1.4).

1 (zomf(z))1
q-r-1\ Q") ) "

Define T (z) =
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QTt2f
Hence, ZQrTf((ZZ)) =(@-r—-1DA+T()

Clearly T (0) =0

With some simplification, we get

'@ _ 20" @ 20T (@)
14T(z)  QT+2f(2) Q™1f(2)

0@ 2@

) 1= @ +(@-r—-1DA+t(2)
Q"r@) | 20" (2) 2T’ (2)
- 1+ z (me(z) QT+1f(z)) N | 147(2) |
(me(z) _ QT+3f(Z)) - | _ 2T'(2)
Q"f(z) Q"% f(2) 1+T(2)

We now claim that |T (z)| <1, z€ D. Conversely we assume that |T (z)| >1.

Then by Jack’s lemma [7] there exist z; € D such that that |T (z;)| =1. and z,T'(z1)=aT (z,) fora > 1.

Using (1.4)
Q3 f(z) Q”Zf(zl)) 217" (z1)
1+ 1(Q”2f(21) t e _ | 14T |
(me(zl) _ Qr+3f(Z1)) | PN
T\Q™*if(z1)  Q"*2f(20) 14T (1)
ar’(zy)
_ | =FTen | aT(z1) | >1
_aT(zy) aT(z))-1-T(zl =
1+T(z1)

This contradicts to (1.4). Hence T (z) < 1. For z in D.
Therefor fe V(q, ).
Example 1.1. If f € R(q) satisfying inequality
£2@_ rir@
1+ o3 A
Z(fz(z)_Qer(Z))
fi2) Q"V2f(2)

Wherez € D,r € Ng,q >r+1,q€N,

<1

The f is multivalently convex function in D.

REFERENCES
[1JAhuja O.P., (1985), Integral operator of certain univalent functions, Int. J.Math.Sci, 8,653-662.
[2]Albehba M., Darus M., (2015), Subclass of meromorphic multivalent functions, Acta. Univ.Math.Inf. 43,157-167.
[3]Alexander J.W.,(1915), Functions which maps interior of unit circle upon simple region, Ann. Math,17,12-22.
[4] Arif M., Ahmad K. J. Liu, Sokol J., (2019), New classes of analytic functions associated with salagean operator, J.of
Funct.Spaces, Hindawi, ID, 6157394.
[5]Chaughule V.A., Naik U.H., (2020), Some properties of new subclasses of multivalent functions, [IRAR, 6(2)
[6]Goodman A.W.,(1979), An invitation to study of univalent and multivalent functions. Int . J. of Math and Math.Sci,
2, 163-186.
[7]1 Jack I.S., (1971), Functions starlike and convex of order t, J.LondonMath.Soc, 2(3),469-474.
[8] Juma A.R., (2008), Some problems connected with geometryof univalent and multivalent functions, PhD theis,
University of Pune.
[9] Kalpan W, (1952), Close to convex schlicht functions, Mich.Math.J., 1, 169-185.

Copyright to IJARSCT
www.ijarsct.co.in

305




