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This section is devoted to regular and multi-valent mapping by using differential torOp   in the 

DU  . We study various exciting things for this novel class prior to multivalent mappings. 

Allow S exist the class of the mappings  
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   ,     𝑎𝑛 ≥ 0 (p∈ 𝑁)                                                          (1.1)  

whichever regular & p- valent within effective DU ,  U = {𝑧: |𝑧| < 1} 

Furthermore 𝑆∗ be effective sub
sscl  prior to S containing to mappings  
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   ,𝑎𝑛 ≥ 0 (p∈ 𝑁)                                                            (1.2) 

  Re𝑎𝑙 {1 +
𝑧𝑓′′(𝑧)

𝑓′(𝑧)
− 𝛼} > 𝛽 |

𝑧𝑓′(𝑧)

𝑓(𝑧)
− 1|,    (z∈ U )                                                (1.3) 

Wherever  -1𝛼 ≤ 1,        𝛽 ≥ 0  & p∈ 𝑁 

(ii) A mappings f(z)∈ 𝑆 suppose to subsist within effective 
sscl  UCV  (𝛼, 𝛽) to 

consistently β-CV  & satisfy 

  Re𝑎𝑙 {1 +
𝑧𝑓′′(𝑧)

𝑓′(𝑧)
− 𝛼} > 𝛽 |

𝑧𝑓′′(𝑧)

𝑓′(𝑧)
− 1|,    zu                                                (1.4) 

wherever𝛼 ≤ 1,        𝛽 > 0  and p∈ 𝑁 

From above  (1.3) & (1.4)   

   f(z)∈ UCN (𝛼, 𝛽) do comparable toward z𝑓 ′(𝑧) ∈ 𝑆𝑝(𝛼, 𝛽)                                (1.5) 

proHd  of f(z) ,g(z)∈ 𝑆 can be define as  
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    zu , p ∈ 𝑁
                                                  (1.6) 

Concerning effective mapping f(z)∈ 𝑆 ,without help classify affecting subsequent 

𝐼0𝑓(𝑧) =  𝑓(𝑧),    𝐼1𝑓(𝑧) =  𝑧𝑓 ′(𝑧) +
1 + 𝑝

𝑧𝑝
 

along with k = 2,3,4,…….. 
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   ,,    p ∈ 𝑁                                                                       (1.7) 

Somewhere 𝐼𝑘 is the same as diff. torOp , Ghanim & Darus [ 2 ], S.K.Lee,  

S. Khairnar with S. Rajas [ 9 ] have studied this torOp
 
widely. 

Let 𝑆∗(𝛼, 𝛽) ∈S consisting of the mapping of the form (1.1) and satisfy 
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                                                                 (1.8) 

where -1≤ 𝛼 < 𝛽 ≤ 1 and 0< 𝜇 ≤ 1  zu . 

Also let 𝑆∗∗(α,β) = 𝑆∗(𝛼, 𝛽) ∩ 𝑆∗ 

3.2.1Coefficient Estimate 

Here we obtained a essential & enough situation for function f(z) inside effective 
sscl  

𝑆∗(𝛼, 𝛽)𝑎𝑛𝑑𝑆∗∗(α,β). 
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Theorem 1: A mapping of the equation (1.1) is in 𝑆∗(𝛼, 𝛽) iff 
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       ,                               (1.9) 

where -1≤ 𝛼 < 𝛽 ≤ 1 and 0< 𝜇 ≤ 1 and p∈ 𝑁. 

Proof : It’s enough to illustrate so as to  
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       as f(z)∈ 𝑆∗(𝛼, 𝛽) we have 
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≤ 𝜇  zu ,p∈ 𝑁 
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∑[(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛||𝑧𝑛| < 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=1

|𝑧𝑝| 

Allowing the value of z→ −1   taking place effective al isAxRe , without help obtained 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛| < 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=𝑝+1

 

Theorem  2: A essential and enough stipulation in favor of f(z) prior to the structure (1.2) 

toward exist  effective 
sscl  𝑆∗∗(α,β). 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛| ≤ 𝜇𝑝(𝛽 − 𝛼𝑝)∞
𝑛=𝑝+1                                  (1.10) 

where -1≤ 𝛼 ≤ 𝛽 and 0< 𝜇 ≤ 1 & p∈ 𝑁. 

Proof : It’s enough to illustrate so as to  
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||

𝑧(𝐼𝑘𝑓(𝑧))
′
−𝑝

𝐼𝑘𝑓(𝑧)

𝛽𝑧(𝐼𝑘𝑓(𝑧))
′

𝐼𝑘𝑓(𝑧)
− 𝛼𝑝

𝑧(𝐼𝑘𝑓(𝑧))
′

𝐼𝑘𝑓(𝑧)

|| ≤ 𝜇 

We enclose 
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∑[(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛||𝑧𝑛| ≤ 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=1

|𝑧𝑛| 

Allowing the value of z→ − 1 with effective al isAxRe , without help acquire 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛| < 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=𝑝+1

 

The 𝑆∗∗(α,β) remain closed underneath linear combination we will prove this in the following 

theorem. 

Theorem 3: If f(z) is definite through (1.2) and   
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live in the class 𝑆∗∗(α,β).Then the function  
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     ò ò

                                       (1.11) 
Is as well within  𝑆∗∗(α,β) wherever  

𝜂𝑛 = (1 − 𝜖)𝑎𝑛 + 𝜖𝑏𝑛           0≤ 𝜖 ≤ 1. 

Proof : As the mappings f(z) & g(z) hold inside 𝑆∗∗(α,β), so we include 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛| < 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=𝑝+1

 

    And 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑏𝑛| < 𝜇𝑝(𝛽 − 𝛼𝑝)

∞

𝑛=𝑝+1

 

Then  

h(Z) = (1 − 𝜖)𝑓(𝑧) + 𝜖𝑔(𝑧) 

=  
1 1

1 n n
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     ò ò  
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when 𝑐𝑛 = (1 − 𝜖)𝑎𝑛 + 𝜖𝑏𝑛 

Now consider 

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑐𝑛|

∞

𝑛=𝑝+1

 

= ∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|(1 − 𝜖)𝑎𝑛 + 𝜖𝑏𝑛|

∞

𝑛=𝑝+1
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      ò  
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     ò  

≤ (1 − 𝜖)𝜇𝑝(𝛽 − 𝛼𝑝) + 𝜖𝜇𝑝(𝛽 − 𝛼𝑝)  

=𝜇𝑝(𝛽 − 𝛼𝑝) 

Thus we get  

∑ [(𝑛 − 𝑝) + 𝜇𝑛(𝛽 − 𝛼𝑝)]𝑛(𝑘)|𝑎𝑛|

∞

𝑛=𝑝+1

< 𝜇𝑝(𝛽 − 𝛼𝑝) 

Hence h(z)∈ 𝑆∗∗(α,β) 
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