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1. Introduction.  

     Put ∇ in the form: 

                   

𝑓 𝑧 = 𝑧 +  𝑎𝑛𝑧𝑛∞
𝑛=2                                                   (1) 

 

And   𝐷 =  𝑧 ∈ ∁;  |z|  <  1  .   

If   𝑓 and 𝑔 are holomorphic in 𝐷, we called ℉ is subordinate to 𝜕 , written  ℉ ≺ 𝜕 or 

℉ 𝑧 ≺ 𝜕 𝑧   ,  

if there a Schwartz function  ∝ in 𝐷 such that ℉ 𝑧 = 𝜕 ∝  𝑧  . 

     For  any  0 ≤  𝛾 < 1, 𝑘 ≥ 0 , we define 

 𝑈𝑆𝑇  𝑘, 𝛾 , 𝑈𝐶𝑉  𝑘, 𝛾 , 𝑈𝐶𝐶  𝑘, 𝛾, 𝛽  and 𝑈𝑄𝐶  𝑘, 𝛾, 𝛽   the g-uniformly 

subclasses  as follows : 

                 𝑈𝑆𝑇  𝑘, 𝛾 =  𝑓 ∈ ∇∶ ℜ  
𝑧𝑓 ′ (𝑧)

𝑓(𝑧)
− 𝛾 > 𝑘  

𝑧𝑓 ′ (𝑧)

𝑓(𝑧)
− 1                           (2) 

               𝑈𝐶𝑉  𝑘, 𝛾 =  𝑓 ∈ ∇∶ ℜ  1 +
𝑧𝑓 ′′ (𝑧)

𝑓 ′ (𝑧)
− 𝛾 > 𝑘  

𝑧𝑓 ′′ (𝑧)

𝑓 ′ (𝑧)
                           (3)                   

𝑈𝐶𝐶  𝑘, 𝛾, 𝛽 =  𝑓 ∈ ∇∶ ∃ 𝑔 ∈ 𝑈𝑆𝑇  𝑘, 𝛾 , ℜ  
𝑧𝑓 ′ (𝑧)

𝑔(𝑧)
− 𝛾 ≥

𝑘  
𝑧𝑓 ′ (𝑧)

𝑔(𝑧)
− 1          (4) 

𝑈𝑄𝐶  𝑘, 𝛾, 𝛽 =  𝑓 ∈ ∇∶ ∃ 𝑔 ∈ 𝑈𝐶𝑉  𝑘, 𝛾 , ℜ  
(𝑧𝑓 ′  𝑧 )′

𝑔 ′ (𝑧)
− 𝛾 ≥

𝑘  
𝑧𝑓 ′ (𝑧)

𝑔 ′ (𝑧)
− 1        (5). 

     For more details see [1]. 

 Setting  

                   Ω𝑘 ,𝛾 =  𝑢 + 𝑖𝑣, 𝑢 > 𝑘 (𝑢 − 1)2 + 𝑣2 + 𝛾                                            (6) 

     where     𝜗 𝑧 =
𝑧𝑓 ′ (𝑧)

𝑓(𝑧)
     or     𝜗 𝑧 = 1 +

𝑧𝑓 ′′ (𝑧)

𝑓 ′ (𝑧)
  and considering the functions 

which maps 𝐷 on to the conic domain  Ω𝑘 ,𝛾  , such that  1 ∈ Ω𝑘 ,𝛾 , we may rewrite the 

conditions (2) or (3) in the form  𝑝 𝑧 ≺ 𝑞𝑘 ,𝛾 . We introduce the function  𝑞𝑘 ,𝛾   as the 

following :  
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We note  that  𝐼𝑛
𝜆  𝐼𝑚

𝜆 𝑓 𝑧  = 𝐼𝑛+𝑚
𝜆 𝑓 𝑧   for all integers 𝑚 and 𝑛 . The operators  𝐼𝑛

𝜆  

are closely related to the Komatu integral operators [8] and the differential and 

integral operators defined by Salagean[2]. We also note that  𝐼0 
0 𝑓 𝑧 = 𝑧𝑓 ′(𝑧)  and 

𝐼0
1𝑓 𝑧 = 𝑓(𝑧) the operator defined by Cho and Kim[5]. 

    Next, using the operator 𝐼𝑛
𝜆 , we introduce the following k-uniformaly class of 

functions for    0 ≤  𝛾 < 1, 𝑘 ≥ 0 and   0 ≤  𝜆 ∶ 

                     𝑈𝑆𝑇  𝜆, 𝑘, 𝛾 =  𝑓 ∈ 𝐴 ∶ 𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑆𝑇  𝑘, 𝛾 ; 𝑧 ∈ 𝐷                        (11) 

                    𝑈𝐶𝑉  𝜆, 𝑘, 𝛾 =  𝑓 ∈ 𝐴 ∶ 𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝑉  𝑘, 𝛾 ; 𝑧 ∈ 𝐷                        (12)                             

                  𝑈𝐶𝐶  𝜆, 𝑘, 𝛾, 𝛽 =  𝑓 ∈ 𝐴 ∶ 𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝐶  𝑘, 𝛾, 𝛽 ; 𝑧 ∈ 𝐷                    (13) 

               𝑈𝑄𝐶  𝜆, 𝑘, 𝛾, 𝛽 =  𝑓 ∈ 𝐴 ∶ 𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑄𝐶  𝑘, 𝛾, 𝛽 ; 𝑧 ∈ 𝐷                    (14). 

We also note that  

𝑓 ∈ 𝑈𝑆𝑇  𝜆, 𝑘, 𝛾 ↔ 𝑧𝑓′ ∈ 𝑈𝐶𝑉  𝜆, 𝑘, 𝛾 ,                         (15) 

       𝑓 ∈  𝑈𝐶𝐶  𝜆, 𝑘, 𝛾, 𝛽 ↔ 𝑧𝑓′ ∈ 𝑈𝑄𝐶  𝜆, 𝑘, 𝛾, 𝛽 .                   (16) 

1. Inclusion properties 

     In the study we shall to  prove some theorems involving operator 𝐼𝑛+1
𝜆  . 

 to prove main theorems, we shall need the following lemmas. 

"Lemma 1[6]: Let 𝛽 and 𝛾 is complex, ℎ is univalent convex in the open disk 𝐷, 

where ℎ 0 = 𝑐 and ℜ(𝛽ℎ 𝑧 + 𝛾) > 0. Let  𝑔 𝑧 = 𝑐 +  𝑏𝑛𝑧𝑛∞
𝑛=1  be holomorphic 

in 𝐷. Then 

𝑔 𝑧 +
𝑧𝑔 ′ (𝑧)

𝛽𝑔 𝑧 +𝛾
≺ ℎ 𝑧 → 𝑔(𝑧) ≺ ℎ(𝑧)." 

 

"Lemma 2[7]: Let ℎ is convex in the open disk 𝐷 and let  𝐴 ≥ 0. set  𝐵 𝑧  is 

holomorphic in 𝐷 with ℜ 𝐵(𝑧) ≥ 𝐴. If  𝑔 is holomorphic in 𝐷 and 𝑔 0 = ℎ 0 . 
Then 

 

𝐴𝑧2𝑔′′  𝑧 + 𝐵 𝑧 𝑧𝑔′ 𝑧 + 𝑔 𝑧 ≺ ℎ 𝑧 → 𝑔 𝑧 ≺ ℎ 𝑧 . " 
 

Theorem 1. Let 𝑓 𝑧 ∈ ∇. If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 , then  𝐼𝑛+1

𝜆 𝑓 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 .  
Proof. Let 𝐼𝑛

𝜆𝑓 𝑧 ∈ 𝑈𝑆𝑇(𝑘, 𝛾) and set 

     

                    𝜗 𝑧 =
𝑧 𝐼𝑛+1

𝜆 𝑓 𝑧  
′

𝐼𝑛+1
𝜆 𝑓 𝑧 

 .                                                                               (17) 

Using (10) and (17), we have 

𝐼𝑛
𝜆𝑓 𝑧 

𝐼𝑛+1
𝜆 𝑓 𝑧 

=
𝜗 𝑧 + 𝜆

𝜆 + 1
.                                                                                     (18) 

Differentiating the last equation yields 

𝑧 𝐼𝑛+1
𝜆 𝑓 𝑧  

′

𝐼𝑛+1
𝜆 𝑓 𝑧 

= 𝜗 𝑧 +
𝑧𝜗 ′ (𝑧)

𝜗 𝑧 +𝜆
  ,                                                                     (19) 

from (8) we have 

  

𝜗 𝑧 +
𝑧𝜗′ 𝑧 

𝜗 𝑧 + 𝜆
≺ 𝑞𝑘 ,𝛾    𝑧 . 

By using (1) to (19) and Lemma1, we get 𝜗 𝑧 ≺ 𝑞𝑘 ,𝛾    𝑧 , hence 

𝐼𝑛+1
𝜆 𝑓 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 . 

 

Theorem 2. Let 𝑓 𝑧 ∈ ∇. If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾 , then  𝐼𝑛+1

𝜆 𝑓 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾 .  
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                𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 ↔  𝑧  𝐼𝑛

𝜆𝑓 𝑧  
′

∈ 𝑈𝑆𝑇 𝑘, 𝛾         

 ↔  𝐼𝑛
𝜆𝑧𝑓 ′ 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾  

     →  𝐼𝑛+1
𝜆 𝑧𝑓 ′ 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾  

  ↔  𝐼𝑛+1
𝜆 𝑓 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾 . 

and the proof of Theorem 2 is completed. 

 

Theorem 3. Let 𝑓 𝑧 ∈ ∇. If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 , then  𝐼𝑛+1

𝜆 𝑓 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 .  
Proof. Since     𝐼𝑛

𝜆𝑓 𝑧 ∈ 𝑈𝐶𝐶(𝑘, 𝛾, 𝛽) by definition we can write  

𝑧  𝐼𝑛  
𝜆 𝑓 𝑧  

′

𝑘 𝑧 
≺ 𝑞𝑘 ,𝛾    𝑧  

for some 𝑘 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 . For 𝑔(𝑧) such that  𝐼𝑛
𝜆𝑔 𝑧 = 𝑘(𝑧) we have 

𝑧 𝐼𝑛
𝜆𝑓 𝑧  

′

𝐼𝑛
𝜆𝑔 𝑧 

≺ 𝑞𝑘 ,𝛾    𝑧 .                                              (20) 

Let                                                    ℎ 𝑧 =
𝑧 𝐼𝑛 +1

𝜆 𝑓 𝑧  
′

𝐼𝑛 +1
𝜆 𝑔 𝑧 

  

and                                               𝐻 𝑧 =
𝑧 𝐼𝑛+1

𝜆 𝑔 𝑧  
′

𝐼𝑛+1
𝜆 𝑔 𝑧 

 

where ℎ 𝑧  and 𝐻 𝑧  are analytic in 𝑈 and ℎ 0 =  0 = 1. 
 Now, by Theorem 1 

𝐼𝑛+1
𝜆 𝑔 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾  and ℜ 𝐻(𝑧) >

𝑘+𝛾

𝑘+1
. 

 Also, we note that  

                                    𝑧  𝐼𝑛+1
𝜆 𝑓 𝑧  

′

=  𝐼𝑛+1
𝜆 𝑔 𝑧  ℎ 𝑧 .                                            (21) 

 

Differentiating both sides of (21) we have 

𝑧 𝐼𝑛+1
𝜆 (𝑧𝑓′ 𝑧 ) 

′

𝐼𝑛+1
𝜆 𝑔 𝑧 

=
𝑧  𝐼𝑛+1

𝜆 𝑔 𝑧  
′

𝐼𝑛+1
𝜆 𝑔 𝑧 

∙ ℎ 𝑧 + 𝑧ℎ′ 𝑧  

        = 𝐻 𝑧 ℎ 𝑧 + 𝑧ℎ′ 𝑧 . 
Now using the identity (10), we obtain  

      
𝑧  𝐼𝑛

𝜆𝑓 𝑧  
′

𝐼𝑛
𝜆𝑔 𝑧 

=
𝐼𝑛
𝜆(𝑧𝑓′ 𝑧 )

𝐼𝑛
𝜆𝑔 𝑧 

=
𝑧(𝐼𝑛+1

𝜆 (𝑧𝑓′ 𝑧 ))′ + 𝜆𝐼𝑛+1
𝜆 (𝑧𝑓′ 𝑧 )

𝑧  𝐼𝑛+1
𝜆 𝑔 𝑧  

′

+ 𝜆𝐼𝑛+1
𝜆 𝑔 𝑧 

 

  

     =

𝑧(𝐼𝑛+1
𝜆 (𝑧𝑓′ 𝑧 ))′

𝐼𝑛+1
𝜆 𝑔 𝑧 

+
𝜆𝐼𝑛+1

𝜆 (𝑧𝑓′ 𝑧 )

𝐼𝑛+1
𝜆 𝑔 𝑧 

𝑧  𝐼𝑛+1
𝜆 𝑔 𝑧  

′

𝐼𝑛+1
𝜆 𝑔 𝑧 

+ 𝜆

 

                                                =
𝐻 𝑧 ℎ 𝑧 + 𝑧ℎ′ 𝑧 + ℎ 𝑧 

𝐻 𝑧 + 𝜆
 

                                              = ℎ 𝑧 +
𝑧ℎ ′ (𝑧)

𝐻 𝑧 +𝜆
                                                              (22) 

from (20),(21) and (22), we conclude that 

ℎ 𝑧 +
𝑧ℎ′(𝑧)

𝐻 𝑧 + 𝜆
≺ 𝑞𝑘 ,𝛾    𝑧 . 
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Let   𝐴 = 0 and 𝐵 𝑧 =
1

𝐻 𝑧 +𝜆
  we have 

ℜ(𝐵 𝑧 ) =
1

 𝐻 𝑧 + 𝜆 2
 ℜ(𝜆 + 𝐻 𝑧 ) > 0. 

This inequality satisfies  conditions in Lemma 2. Since   
ℎ 𝑧 ≺ 𝑞𝑘 ,𝛾    𝑧 , completed the proof. 

 

Theorem 4. put 𝑓 𝑧 ∈ ∇. If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑄𝐶 𝑘, 𝛾, 𝛽 , then  𝐼𝑛+1

𝜆 𝑓 𝑧 ∈ 𝑈𝑄𝐶 𝑘, 𝛾, 𝛽 .  
Proof.  The proof of Theorem 4 similar that Theorem 3.    

3. the closure properties of the operator 𝑭𝑪. 
 Now, we consider  𝐹𝑐(𝑧) [4],[3], which defined by 

𝐹𝑐 𝑓 =
𝑐+1

𝑧𝑐  𝑡𝑐−1𝑓 𝑡 𝑑𝑡 ,             (𝑐 ≥ 0)
𝑧

0
.                                      (23) 

Theorem 5 . Set  𝑐 >
−(𝑘+𝛾)

𝑘+1
. 

If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 , then  𝐼𝑛

𝜆𝐹𝐶(𝑓) 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 . 
Proof.  Let 𝑓 𝑧 ∈ 𝑈𝑆𝑇(𝑘, 𝛾) and set  

𝜗 𝑧 =
𝑧  𝐼𝑛

𝜆𝐹𝑐(𝑓) 𝑧  
′

𝐼𝑛
𝜆𝐹𝑐(𝑓) 𝑧 

 

where, 𝑝 𝑧  analytic in 𝐷. From (23), we get  

           𝑧  𝐼𝑛
𝜆𝐹𝑐(𝑓) 𝑧  

′

=  𝑐 + 1 𝐼𝑛
𝜆𝑓 𝑧 − 𝑐𝐼𝑛

𝜆𝐹𝑐 𝑓  𝑧 .                                             (24) 

Then, by using (24) and we obtain  

𝜗 𝑧 + 𝑐 =  𝑐 + 1 
𝐼𝑛
𝜆𝑓 𝑧 

𝐼𝑛
𝜆𝐹𝑐 𝑓  𝑧 

 .                                                     25  

By  differentiation equatin (25) we, have  

𝑧  𝐼𝑛
𝜆𝑓 𝑧  

′

𝐼𝑛
𝜆𝑓 𝑧 

= 𝜗 𝑧 +
𝑧𝜗′ 𝑧 

𝜗 𝑧 + 𝑐
≺ 𝑞𝑘 ,𝛾 𝑧 .                                                      26  

Hence, by virtue of Lemma 1, we conclude that 𝜗 𝑧 ≺ 𝑞𝑘 ,𝛾 𝑧 , which implies that 

 𝐼𝑛
𝜆𝐹𝐶(𝑓) 𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 . 
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Theorem 6. Suppose 𝑐 >
−(𝑘+𝛾)

𝑘+1
. 

If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾 , then  𝐼𝑛

𝜆𝐹𝐶(𝑓) 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾 . 
Proof.  By applying (15) and Theorem 5, it follows that                                                               

                𝑓(𝑧) ∈ 𝑈𝑆𝑇(𝑘, 𝛾)       ↔  𝑧𝑓 ′(𝑧) ∈ 𝑈𝑆𝑇(𝑘, 𝛾) 

                                     →  𝐹𝑐(𝑧𝑓 ′ 𝑧 ) ∈ 𝑈𝑆𝑇 𝑘, 𝛾       by Theorem 5 

        ↔  𝑧(𝐹𝑐(𝑓) 𝑧 )′ ∈ 𝑈𝑆𝑇 𝑘, 𝛾  

   ↔  𝐹𝑐(𝑓) 𝑧 ∈ 𝑈𝐶𝑉 𝑘, 𝛾  
which proves Theorem 6. 

 

Theorem 7. Suppose 𝑐 >
−(𝑘+𝛾)

𝑘+1
. 

If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 , then  𝐼𝑛

𝜆𝐹𝐶(𝑓) 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 . 
Proof.  Let 𝑓 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 . Then by the definition of the class 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽  

there exists a function 𝑔(𝑧) ∈ 𝑈𝑆𝑇 𝑘, 𝛾  such that  

𝑧  𝐼𝑛
𝜆𝑓 𝑧  

′

𝐼𝑛
𝜆𝑔 𝑧 

≺ 𝑞𝑘 ,𝛾    𝑧 . 

Thus we set  

                                          ℎ 𝑧 =
𝑧  𝐼𝑛

𝜆𝐹𝑐(𝑓) 𝑧  
′

𝐼𝑛
𝜆𝐹𝑐(𝑓) 𝑧 

                                                    (27) 

where ℎ 𝑧   analytic in 𝐷. Since 𝑔(𝑧) ∈ 𝑈𝑆𝑇 𝑘, 𝛾  we see from Theorem 5 

that 𝐹𝑐 𝑔  𝑧 ∈ 𝑈𝑆𝑇 𝑘, 𝛾 . Let  

                                  𝐻 𝑧 =
𝑧  𝐼𝑛

𝜆𝐹𝑐 𝑔  𝑧  
′

𝐼𝑛
𝜆𝐹𝑐 𝑔  𝑧 

                                                             28  

 

where 𝐻 𝑧   holomorphic in 𝐷 where, ℜ 𝐻(𝑧) >
𝑘+𝛾

𝑘+1
 , from (27) we conclude  

                                 𝑧  𝐼𝑛
𝜆𝐹𝑐(𝑓) 𝑧  

′

= ℎ 𝑧  𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧  .                                       (29) 

 

Differentiating both sides of (29) we obtain 

𝑧 𝐼𝑛
𝜆(𝑧𝐹𝑐

′(𝑓) 𝑧 ) 
′

𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

=
𝑧  𝐼𝑛

𝜆𝐹𝑐(𝑔) 𝑧  
′

𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

∙ ℎ 𝑧 + 𝑧ℎ′ 𝑧  

                                                              = 𝐻 𝑧 ℎ 𝑧 + 𝑧ℎ′ 𝑧 .                                    (30) 

 

by using (24) and (30), we get  
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𝑧  𝐼𝑛

𝜆𝑓 𝑧  
′

𝐼𝑛
𝜆𝑔 𝑧 

=
𝑧(𝐼𝑛

𝜆𝑧𝐹𝑐
′ (𝑓) 𝑧 )′ + 𝑐𝑧(𝐼𝑛

𝜆𝐹𝑐(𝑓)(𝑧))′

𝑧  𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧  

′

+ 𝑐𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

 

  

                                 =

𝑧(𝐼𝑛
𝜆𝑧𝐹𝑐

′(𝑓) 𝑧 ))′

𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

+ 𝑐
𝑧(𝐼𝑛

𝜆𝐹𝑐(𝑓) 𝑧 )′

𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

𝑧 𝐼𝑛
𝜆𝐹𝑐(𝑔)(𝑧) 

′

𝐼𝑛
𝜆𝐹𝑐(𝑔) 𝑧 

+ 𝑐

 

                                                          =
𝐻 𝑧 ℎ 𝑧 + 𝑧ℎ′ 𝑧 + 𝑐ℎ 𝑧 

𝐻 𝑧 + 𝑐
 

                                                         = ℎ 𝑧 +
𝑧ℎ ′ (𝑧)

𝐻 𝑧 +𝑐
 ≺   𝑞𝑘 ,𝛾 𝑧 .                                   (31) 

Letting  𝐵 𝑧 =
1

𝐻 𝑧 +𝜆
  in (31), we get  ℜ(𝐵 𝑧 ) > 0 if  𝑐 >

−(𝑘+𝛾)

𝑘+1
. 

Hence, applying Lemma 2 for 𝐴 and 𝐵 as described we can show that  

ℎ 𝑧 ≺   𝑞𝑘 ,𝛾 𝑧 , so that 𝐼𝑛
𝜆𝐹𝐶(𝑓) 𝑧 ∈ 𝑈𝐶𝐶 𝑘, 𝛾, 𝛽 . 

 

Theorem 8. Put  𝑐 >
−(𝑘+𝛾)

𝑘+1
. 

If  𝐼𝑛
𝜆𝑓 𝑧 ∈ 𝑈𝑄𝐶 𝑘, 𝛾, 𝛽 , then  𝐼𝑛

𝜆𝐹𝐶 𝑓  𝑧 ∈ 𝑈𝑄𝐶 𝑘, 𝛾, 𝛽 . 
Proof. The proof of Theorem 8, we can get it by using Theorem 7. 
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