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This section is devoted to univalent mappings defined hadamard product involving a 

Ruscheweyh  Derivatives
torOp .

 
Let A stand for the class of mapping  

 

2

( ) k

k

k

f z z a z




 
                       (1.1) 

whichever regular and one to one in the DU U =  {𝑧/|𝑧| < 1}
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the  
proHd  of f(z) & g(z) be   
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   ,  z∈ U           (1.3) 

Let 𝐷𝑚f(z) indicate the mth order derivative  

The Ruschweyh derivative is definite go with  𝐷𝑚:S→ 𝑆 like wise 

𝐷𝑚𝑓(𝑧) =  
𝑧

(1−𝑧)𝑚+1*f(z),         m> −1 

                                  = 
𝑧(𝑧𝑚−1𝑓(𝑧))

𝑚

𝑚!
           m∈ 𝑁0 = 0,1,2 
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wherever B(m,k) = (𝑚+𝑘−1
𝑚
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  where m> −1 

as well as           𝐷0𝑓(𝑧) = 𝑓(𝑧), 𝐷′𝑓(𝑧) =  𝑧𝑓′(𝑧) 

Now  f∈ A  & satisfy 
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For 0≤ 𝛼 < 1,        0< 𝛿 ≤ 1,         0≤ 𝜆 < 𝜇 ≤ 1 

The study here is inspired by S. Khairnar & M.More  [ 14 ] 

1.1  Coefficient Inequality 

Theorem  1:Let f∈ 𝑆 , Then f∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) iff. 
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Proof : Suppose f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) by (1.4) 
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Now 

(1 − 𝛼)𝜇 + 𝛼𝜆 − 𝜆𝑧
𝐷𝑚+1(𝑧)

𝐷𝑚(𝑧)
 = [(1 − 𝛼)𝜇 + 𝛼𝜆]𝐷𝑚(𝑧) − 𝜆𝑧𝐷𝑚+1(𝑧) 

= [(1 − 𝛼)𝜇 + 𝛼𝜆] [𝑧 + ∑ 𝑎𝑘

∞

𝑚=2

𝐵(𝑚, 𝑘)𝑧𝑘] − 𝜆𝑧 [1 + ∑ 𝑘𝑎𝑘

∞

𝑚=2

𝐵(𝑚, 𝑘)𝑧𝑘−1] 

= [(1 − 𝛼)𝜇 + 𝛼𝜆 − 𝜆]𝑧 + ∑ [(1 − 𝛼)𝜇 + 𝛼𝜆 − 𝜆𝑘]

∞

𝑚=2

𝑎𝑘𝐵(𝑚, 𝑘)𝑧𝑘 
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We be familiar with |𝑅𝑒(𝑧)| < |𝑧| 
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We choose values of greater than expression & allowing  z→ 1   throughout the alRe  

value we acquire 
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∴ ∑ [(𝑘 − 1) + 𝛿[(𝑘 − 𝛼)𝜆 − (1 − 𝛼)𝜇]𝑎𝑘

∞

𝑚=2

𝐵(𝑚, 𝑘) ≤ 𝛿(1 − 𝛼)(𝜇 − 𝜆) 

Conversely 

Suppose that                                                                                                                                             

∑ [(𝑘 − 1) + 𝛿[(𝑘 − 𝛼)𝜆 − (1 − 𝛼)𝜇]𝑎𝑘

∞

𝑚=2

𝐵(𝑚, 𝑘) ≤ 𝛿(1 − 𝛼)(𝜇 − 𝜆) 

Without help enclose 

|𝑧𝐷𝑚+1𝑓(𝑧) − 𝐷𝑚𝑓(𝑧)| − 𝛿|(1 − 𝛼)𝜇 + 𝛼𝜆 − 𝜆𝑧𝐷𝑚+1𝑓(𝑧)| < 0 

With the position 
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For |𝑧| < 𝑟 < 1  the condition is bounded above 

∑ (𝑘 − 1)𝑎𝑘

∞

𝑚=2

𝐵(𝑚, 𝑘)𝑟𝑘

− 𝛿 [(1 − 𝛼)(𝜇 − 𝜆)𝑧 + ∑ (1 − 𝛼)𝜇(𝑘 −
∞

𝑚=2
𝜆)𝑎𝑘𝐵(𝑚, 𝑘)𝑧𝑘] < 0 
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∴ f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) 

Corollary 1: If f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) then 
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and equality holds for 
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4.2.2 Growth And Distortion Theorem 

Theorem  2 :Whenever the mapping f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) then 
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With the equality for 
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Proof : from theorem (1)   f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) iff 

∑ [(𝑘 − 1) + 𝛿((𝑘 − 𝛼)𝜆 − (1 − 𝛼)𝜇)]𝐵(𝑚, 𝑘)𝑎𝑘
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Simillary 
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By (1.11) and (1.12) we obtain 
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with the equality for 
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which complete the proof. 

Theorem 3: If the mapping f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) then 
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The equality hold for  
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Proof : From theorem (1)   f(z)∈ 𝐻(𝛼, 𝛿, 𝜇, 𝜆) if and only if 
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Simillarly 
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The equality hold for  
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which complete the proof. 
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