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Introduction 

For Bernstein polynomials, Mirakyan operators (Acu 

and Tachev, 2021; Heilmann and Raşa, 2019) established 

their conclusions. 

𝐵𝑛
𝑓

(𝑥) = ∑  

𝑛

𝑣=0

𝑓(𝑣/𝑛)𝑝𝑛,𝑣(𝑥) 

where 

𝑝𝑛,𝑣(𝑥) = (
𝑛
𝑘

) 𝑥𝑣(1 − 𝑥)𝑛−1 

by our newly defined polynomial, we have proven the 

equivalent statements  (Acu and Tachev,  2021; Heilmann  

and Raşa, 2019) for Lebesgue integrable function in 𝐿1-

norm. 

𝐷𝑛
𝛽(𝑓, 𝑥)

= (𝑛 + 1) ∑ {∫ 𝑓(𝑡) 𝑑𝑡 
(𝑣+1)(𝑛+1)

𝑣/(𝑛+1)
} 𝑝𝑛, 𝑣(𝑥; 𝛽)

𝑛

𝑣=0

 

∣ 𝑝𝑛,𝑣(𝑥; 𝛽) = (
𝑛
𝑣

)
𝑥(𝑥 + 𝑣𝛽)𝑣−1(1 − 𝑥 + (𝑛 − 𝑣)𝛽)𝑛−𝑣

(1 + 𝑛𝛽)𝑛
 

The Bernstein polynomial 𝐵𝑛
𝑓

(𝑥)  of 𝑓 is determined 

by if 𝑓(𝑥) is a continuous function on  [0,1], 
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Abstract: In our extensive study of literature, we delved into the multifarious 

manifestations of discrete operator transformations. These transformations are pivotal in 
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investigation led us to corroborate the findings of Acu, Heilmann and Lorentz particularly 
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in fields where these operators are routinely employed, such as signal processing, 

numerical analysis, and scientific computing. In essence, our research has not only 

confirmed the foundational work of Acu, Heilmann and Lorentz but has also expanded the 
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insights and practical implications for a wide range of mathematical and computational 
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𝐵𝑛
𝑓(𝑥) = ∑  𝑛

𝑘=0 𝑓 (
𝑣

𝑛
) 𝑝𝑛,𝑣(𝑥) … … … … … … … … … … ..(1) 

Where 

𝑝𝑛,𝑣(𝑥) = (
𝑛
𝑣

) 𝑥𝑣(1 − 𝑥)𝑛−𝑣 

Suppose 𝑤𝑓  be the continuity modulus of 𝑓 as 

calculated by 

𝑤𝑓(ℎ) = m  {|𝑓(𝑥) − 𝑓(𝑦)|𝑥, 𝑦 ∈ [0,1], |𝑥 − 𝑦| ⩽ ℎ} … … (2) 

If 𝑤1(𝛿) is the modulus of continuation of 𝑓′(𝑥), then 

Lorentz (1955) showed that 

|𝐵𝑛
𝑓

(𝑥) − 𝑓(𝑥)| ⩽
3

4
𝑛−

1

2𝑤1 (𝑛−
1

2) … … … … … … … … (3) 

Following on, an issue regarding the speed with which 

of 𝐵𝑛
𝑓

(𝑥) converges to 𝑓(𝑥). The answer to this question 

has been presented in a variety of ways. One direction is 

that in a point 𝑥 of [0,1], 𝑓(𝑥)  is expected to be at least 

twice differentiable. Heilmann and Raşa (2019) 

established such. 

Lim𝑛→∞ 𝑛[𝑓(𝑥) − 𝐵𝑛
𝑓

(𝑥)] = −
1

2
𝑥(1 − 𝑥)𝑓′′(𝑥) ….(4) 

A modest change of the Bernstein polynomial 

proposed to Kim and Kim  (2019) allows the changed 

polynomials to approximate the Lebesgue integral 

equations function in 𝐿1-norm. 

𝑃𝑛
𝑓(𝑥) = (𝑛 + 1) ∑  𝑛

𝑣=0 {

𝑣+1

𝑛+1

∫  
𝑛
𝑣

𝑛+1

 𝑓(𝑡)𝑑𝑡} 𝑝𝑛,𝑣(𝑥)
… … …(5) 

where 𝑝𝑛,𝑣(𝑥) is defined by (1.2) 

By Jensen's formula 

(𝑥 + 𝑦 + 𝑛𝑥)𝑛 = ∑  

𝑛

𝑣=0

(
𝑛
𝑣

) 𝑥(𝑥 + 𝑣𝛽)𝑘−1(𝑦 + (𝑛 − 𝑣)𝛽)𝑛−𝑣 … … (6) 

If we put 𝑦 = 1 − 𝑥, we obtain 

(1 + 𝑛𝛽)𝑛 = ∑  

𝑛

𝑣=0

(
𝑛
𝑣

) 𝑥(𝑥 + 𝑣𝛽)𝑣−1(1 − 𝑥 + (𝑛 − 𝑣)𝛽)𝑛−𝑣 

or 

1 = ∑  𝑛
𝑣=0 (

𝑛
𝑣

)
𝑥(𝑥+𝑣𝛽)−1(1−𝑥+(𝑛−𝑣)𝛽)𝑛−𝑣

(1+𝑛𝛽)𝑛 … … … … … …(7) 

Thus defining 

𝑝𝑛,v(𝑥; 𝛽) = (
𝑛
𝑣

)
𝑥(𝑥+𝑣𝛽)𝑣−1(1−𝑥+(𝑛−𝑣)𝛽)𝑛−𝑣  

(1+𝑛𝛽)𝑛  ………...(8) 

we have 

∑  𝑛
𝑣=0 𝑝𝑛,𝑣(𝑥; 𝛽) = 1       by (7) ………………………(9) 

Now we define the polynomial 

𝐷𝑛
𝛽(𝑓, 𝑥) = (𝑛 + 1) ∑  

𝑛

𝑣=0

{ 
𝑣+1

𝑛+1 ∫  
𝑛

𝑣

𝑛+1

 𝑓(𝑡)𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽). … . . (10) 

where 𝑝𝑡𝑖,𝑣(𝑥; 𝛽)  is specified in (8), and for 𝛽 = 0,

(8)  and (10) accordingly simplify to (2) and (5).  

In this work, we will use our polynomial to establish 

the relevant findings of  (Acu and Tachev,  2021; 

Heilmann and Raşa, 2019) approximation for Lebesgue 

integral equations function in 𝐿1 norm (10). In essence, we 

provide our findings as follows. 

Methods 

We begin by proving certain lemmas that will be 

important in proving our theorems. 

Lemma 𝟏: (Bernstein. ,1913) For most all x values 

∑  

𝑛

𝑣=0

𝑣𝑝𝑛,𝑣(𝑥; 𝛽) ⩽ 𝑛𝑥/(1 + 𝛽) 

Lemma 𝟐: (Acar et. al. , 2017)  For most all x values 

∑  

𝑛

𝑣=0

𝑣(𝑣 − 1)𝑝𝑛,𝑣(𝑥, 𝛽) ⩽ 𝑛(𝑛 − 1)𝑥 {
𝑥 + 2𝛽

(1 + 2𝛽)2
+

(𝑛 − 2)𝛽2

(1 + 3𝛽)3
} 

Lemma 𝟑 (Sharma and Gupta , 2016)   as all  𝛽 =

𝛽𝑛 = 𝑜(1/𝑛),  for all values of 𝑥 ∈ |0,1|  we get,  

(𝑛 + 1) ∑  

𝑛

𝑣=0

{∫  
(𝑣+1)/(𝑛+1)

𝑣/(𝑛+1)

  (𝑡 − 𝑥)2𝑑𝑡} 𝑝𝑛,𝑘(𝑥; 𝛽) ⩽ 𝑥(1 − 𝑥)/𝑛 

Remark: Before giving the proofs of the lemmas we 

would like to illustrate some functions (Usta, and Betus, 

2020; Ait- Haddou and Mazure, 2016; Render, 2014; 

Usta, 2021;  Usta, 2020; Yilmaz et.al., 2020) which are 

helpful for the proof of our lemmas. 

The functions 

𝑆(𝑣, 𝑛, 𝑥, 𝑦) = ∑  

𝑛

𝑣=0

(
𝑛
𝑣

) (𝑥 + 𝑣𝛽)𝑣+𝑦−1[𝑦 + (𝑛 − 𝑣)𝛽]𝑛−𝑣 

Satisfy the reduction formula (Sharma, 2016;  Acu  et 

al., 2019; Acu and  Agrawal, 2019;  Acu and Tachev, 

2021; Acu et al., 2023; Adell and Cárdenas-Morales, 

2022 )  

𝑆(𝑣, 𝑛, 𝑥, 𝑦) = 𝑥𝑆(𝜈 − 1, 𝑛, 𝑥, 𝑦) + 𝑛𝛽𝑆(𝑣, 𝑛 − 1, 𝑥 + 𝛽, 𝑦) 

By repeated use of the reduction formula, we can 

show that 

𝑆(1, 𝑛, 𝑥, 𝑦) = ∑  

𝑛

𝑘=0

 (
𝑛
𝑣

) 𝑣! 𝛽𝑘(𝑥 + 𝑦 + 𝑛𝛽)𝑛−𝑣

 as 𝑥𝑆(0, 𝑛, 𝑥, 𝑦) = (𝑥 + 𝑦 + 𝑛𝛽)𝑛

 

Since 𝑣! = ∫0

∞
 𝑡𝑣𝑒−𝑡𝑑𝑡 and therefore, we get 

𝑆(1, 𝑛, 𝑥, 𝑦) = ∑𝑣=0
𝑛  (

𝑛
𝑣

) ∫
0

∞
 𝑒−𝑡𝑡𝑣𝑑𝑡𝛽.𝑣 (𝑥 + 𝑦 + 𝑛𝛽)𝑛−𝑣 

= ∫
0

∞
 𝑒−𝑡𝑑𝑡∑𝑣=0

𝑛   (
𝑛
𝑣

) 𝑡𝑛𝛽𝑙 ⋅ (𝑥 + 𝑦 + 𝑛𝛽)𝑛−𝑙

= ∫
0

∞
 𝑒−𝑡𝑑𝑡[∑𝑣=0

𝑛   𝑛𝑐𝑣𝑣
(𝑡𝛽)𝑣(𝑥 + 𝑦 + 𝑛𝛼β] 

= ∫
0

∞
 𝑒−𝑡𝑑𝑡[𝑛0𝑐0(𝑥 + 𝑦 + 𝑛𝛽)𝑛 + 𝑛𝑐1(𝑡𝛽)(𝑥 + 𝑦 + 𝑛𝛽)𝑛−1+ ⋯

+  𝑛𝑐𝑛(𝑡𝑛)𝑛] 

Using the binomial theorem, we get 

 = ∫  
∞

0

  𝑒−𝑡𝑑𝑡[{(𝑥 + 𝑦 + 𝑛𝛽) + 𝑡𝛼𝛽]

 = ∫  
∞

0

  𝑒−𝑡(𝑥 + 𝑦 + 𝑛𝛽 + 𝑡𝛽)𝑑𝑡

 

Similarly 
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𝑆(2, 𝑛, 𝑥, 𝑦) = ∑  

∞

𝑘=0

(𝑥 + 𝑣𝛽) (
𝑛
𝑣

) 𝑣! 𝛽𝑣𝑆(1, 𝑛 − 𝑣, 𝑥 + 𝑣𝛽, 𝑦) 

becomes 

𝑆(2, 𝑛, 𝑥, 𝑦) = ∫  
∞

0

 𝑒−𝑡𝑑𝑡 ∫  
∞

0

  𝑒−𝑠{𝑥(𝑥 + 𝑦 + 𝑛𝛽 + 𝑡𝛽 + 𝑠𝛽)𝑛

+𝑛𝛾2𝑠(𝑥 + 𝑦 + 𝑛𝛽 + 𝑡𝛽 + 𝑠𝛽)𝑛−1}𝑑𝑠 

 

Direct Theorem 

Theorem 𝟏. 𝟏  

Suppose ‘f’ be a continuous Lebesgue integrable 

function on the interval [0,1] with a limited first derivative. 

We have 𝛽 = 𝛽𝑛 = 𝑜(1/𝑛) ,  for 𝛽 = 𝛽𝑛 = 𝑜(1/𝑛) , if 

𝑤1(𝛿)  is the modulus of continuation of 𝑓(𝑥). 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| ⩽ 7𝑛−1/2𝑤𝑓(𝑛−1/2)/4. 

Proof: For arbitrary 𝑥′, 𝑥′′ in [0,1] and 𝛿 > 0 we 

denote 𝜆 = 𝜆(𝑥′, 𝑥′′; 𝛿) the integer [|𝑥′ − 𝑥′′|𝛿−1], the 

variation𝑓(𝑥′) − 𝑓(𝑥′′) is then a sum of (𝜆 + 1) 

difference of 𝑓′(𝑥) on intervals of length less than 𝛿, 

therefore 

|𝑓′(𝑥′) − 𝑓′(𝑥′′)| ⩽ (𝜆 + 1)𝑤1(𝛿) 

We have 

𝑓(𝑥1) − 𝑓(𝑥2) = (𝑥1 − 𝑥2)𝑓′(𝑢) + (𝑥1 − 𝑥2)[𝑓′(𝑢) − 𝑓′(𝑥1)] 

where 𝑥1 < 𝑢 < 𝑥2. The absolute value of the last 

term does not exceed 

|𝑥1 − 𝑥2|(𝜆 + 1)𝑤1(𝛿) 

(by hypothesis) 

From the above condition, we have 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| = |(𝑛 + 1)∑𝑣=0
𝑛   {

𝑣 + 1)/(𝑛 + 1)
𝑣/(𝑛 + 1)

𝑓(𝑥) −

𝑓(𝑡)𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)|  

 ⩽ |(𝑛 + 1)∑𝑣=0
𝑛   {∫𝑣/(𝑛+1)

(𝑣+1)/(𝑛+1)
 (𝑥 − 𝑡)𝑓′(𝑥)𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)| 

 + |(𝑛 + 1)∑𝑘=0
𝑛   {∫𝑣/(𝑛+1)

(𝑣+1)(𝑛+1)
 (𝑥 − 𝑡)(𝑓′(𝑢) − 𝑓′(𝑥))𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)| 

  ⩽ |(𝑛 + 1)∑𝑣=0
𝑛   [

𝑥

𝑛 + 1
−

2𝑣 + 1

2(𝑛 + 1)
] 𝑓′(𝑥)𝑝𝑛,𝑣(𝑥; 𝛽)| 

+(𝑛 + 1)𝑤1(𝛿)∑𝑣=0
𝑛   {∫𝑣/(𝑛+1)

(𝑣+1)/(𝑛+1)
 |𝑡 − 𝑥|(1 + 𝜆)𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽) 

= |∑𝑣=0
𝑛   [𝑥 −

2𝑣 + 1

2(𝑛 + 1)
] 𝑓′(𝑥)𝑝𝑛,𝑣(𝑥; 𝛽)| 

 +𝑤1(𝛿)(𝑛 + 1) [∑𝑣=0
𝑛   {∫

𝑣/(𝑛+1)

(𝑣+1)/(𝑛+1)
 |𝑡 − 𝑥|𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽) 

  +∑𝜆⩾1   {∫𝑣/(𝑛+1)

(𝑣+1)/(𝑛+1)
 |𝑡 − 𝑥|𝜆(𝑡, 𝑥; 𝛿)𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)] 

⩽ |[𝑥 −
𝑛𝑥

(1 + 𝛽)(𝑛 + 1)
−

1

2(𝑛 + 1)
] 𝑓′(𝑥)| 

+𝑤1(𝛿)(𝑛 + 1) [∑  

𝑛

𝑘=0

  {∫  

𝑣+1

𝑛+1

𝑣

𝑛+1

  |𝑡 − 𝑥|𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)]

+𝑤1(𝛿)(𝑛 + 1) [𝛿−1 ∑  

𝑛

𝑘=0

  {∫  
(𝑣+1)(𝑛+1)

𝑣

𝑛+1

  (𝑡 − 𝑥)2𝑑𝑡} 𝑝𝑛,1(𝑥; 𝛽)]
 

= 𝐼3 + 𝐼𝑠 + 𝐼5, (say) . … … … … … … … … … … … … … … ..(11)       

𝐼3 = |[
𝑥(1 + 𝛽)(𝑛 + 1) − 𝑛𝑥

(1 + 𝛽)(𝑛 + 1)
−

1

2(𝑛 + 1)
] 𝑓′(𝑥)| 

 = |
(2𝑥 − 1)(1 + 𝛽) + 2𝑛𝑥𝛽

2(1 + 𝛽)(𝑛 + 1)
𝑓′(𝑥)|

 ⩽
𝑀

𝑛
… … … … … … … … … … . … … … … … … … … … … . (12)

 

where  |𝑓′(𝑥)| ⩽ 𝑀 and 𝛽 = 𝛽𝑛 = 𝑜 (
1

𝑛
). 

We evaluate 𝐼4 : 

𝐼4 = 𝑤1(𝛿)(𝑛 + 1) [∑  

𝑛

𝑣=0

  {𝑡 − 𝑥 ∣ 𝑑𝑡}𝑝𝑛,𝑣(𝑥; 𝛽)] 

Now applying Cauchy's inequality in the above equation, we 

have 

𝐼4 = 𝑤1(𝛿)(𝑛 + 1) [{∑𝑣=0
𝑛  ∫

𝑣/(𝑛+1)

(𝑣+1))(𝑛+1)
 (|𝑡 − 𝑥|𝑝𝑛,𝑣

1/2
(𝑥; 𝛽))

2
𝑑𝑡}

1/2

 

{∑𝑣=0
𝑛  ∫𝑘/(𝑛+1)

𝑛
  (𝑝𝑛,𝑣

1/2
(𝑥; 𝛽))

2
𝑑𝑡}

1/2

] 

 = 𝑤1(𝛿) [{(𝑛 + 1) ∑  

𝑛

𝑣=0

 ∫  
𝑛

𝑣/(𝑛+1)

  (𝑡 − 𝑥)2𝑝𝑛,𝑣(𝑥; 𝛽)}

1/2

× {(𝑛 + 1) ∑  

𝑛

𝑣=0

 (∫  
𝑛

𝑣/(𝑛+1)

 𝑑𝑡) 𝑝𝑛,𝑣(𝑥; 𝛽)}

1/2

]

 = 𝑤1(𝛿) [(𝑛 + 1) ∑  

𝑛

𝑣=0

 (∫  
(𝑣+1)/(𝑛+1)

𝑣/(𝑛+1)

  (𝑡 − 𝑥)2𝑑𝑡) 𝑝𝑛,𝑣(𝑥; 𝛽)]

1/2

 

since 𝑥(1 − 𝑥) ⩽
1

4
 on 𝑥 ∈ [0,1], then by Lemma 2.3, 

we have 

⩽ 𝑤1(𝛿)(1/4𝑛)1/2 

and therefore 

𝐼t ⩽ 𝑤1(8)1/2√𝑛 ……….………. ………. ………. (13) 

and 

𝐼5 = 𝑤1(𝛿)(𝑛 + 1) [𝛿−1 ∑  

𝑛

𝑣=0

 {∫  
(𝑣+1)/(𝑛+1)

𝑣/(𝑛+1)

  (𝑡 − 𝑥)2𝑑𝑡} 𝑝𝑛,𝑣(𝑥; 𝛽)] 

⩽ 𝑤1(𝛿)𝛿−1(1/4𝑛) ……..…….. …….. …….. … (14) 

{by Lemma 3 and also since 𝑥(1 − 𝑥) ⩽
1

4
 on 

𝑥 ∈ [0,1]} 

Hence from (11), (12), (13), and (14), we have 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)|  ⩽
𝑀

𝑛
+ (𝑤1(𝛿)/2√𝑛) + 𝑤1(𝛿)𝛿−1(1/4𝑛)

 =
𝑀

𝑛
+ 𝑤1(𝛿)[1/2√𝑛 + 𝛿−1(1/4𝑛)]

 

For 𝛿 = 𝑛−1/2, we obtain 

 = 𝑤1(𝑛−1/2) [
3

4
𝑛−1/2] +

𝑀

𝑛

 = 𝑤1(𝑛−1/2) (
3

4
𝑛−1/2) + 𝑛−1/2𝑤1(𝑛−1/2)

 = 7𝑛−1/2𝑤1(𝑛−1/2)/4

 

which completes the proof. 

Result  

 Certainly, here's the result  based on the provided 

equations: 

1 The initial inequality is given as: 
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|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| ≤ 𝑀𝑛 +
𝑤1(𝛿)

2𝑛
+

𝑤1(𝛿)

𝛿
(

1

4𝑛
) 

2 This inequality is then simplified to: 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| = 𝑀𝑛 +
𝑤1(𝛿)

2√𝑛
+

𝑤1(𝛿)

𝛿
(

1

4𝑛
) 

3 For the specific value 𝛿 = 𝑛−1/2, we obtain: 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| = 𝑤1(𝑛−1/2) (
3

4𝑛1/2
) +

𝑀

𝑛
 

4 Simplifying further: 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| =
3

4
𝑛−1/2𝑤1(𝑛−1/2) +

𝑀

𝑛
 

5 Finally: 

|𝐷𝑛
𝛽

(𝑓, 𝑥) − 𝑓(𝑥)| =
7

4
𝑛−1/2𝑤1(𝑛−1/2) 

This expression represents the estimation of the error 

for a specific value of 𝛿 = 𝑛−1/2 in terms of the weight 

function 𝑤1 and 𝑛. 

Discussion  

 Let's break down and explain the key points discussed 

in this research stu: 

Variability in Discrete Operator Transformations: The 

research study   begins by acknowledging the existence of 

various forms of discrete operator changes. This suggests 

that in mathematical or computational contexts, there are 

different ways to transform or manipulate discrete data or 

functions. Establishment of Comparable Findings: The 

authors state that they were able to establish findings that 

are comparable to those of Lorentz and Voronowskaja. 

This indicates that their research builds upon or extends 

the work of these previous researchers, possibly in the 

context of Lebesgue integral equations. 

Function in L_1-Norm: The study focuses on functions 

in the 𝐿−1 -norm. The 𝐿−1 -norm is a mathematical 

concept related to the absolute values of function elements. 

This suggests that the research deals with functions where 

the sum of the absolute values of the function elements is 

finite. 

Generalization: The authors mention a generalization case, 

indicating that they are not limited to a specific scenario 

but are considering a broader, more encompassing context 

Conclusion 

It is not surprising to declare that our operators 

considered in this research study brief article are incredibly 

suitable to the subject field of estimate theory based on all 

of the calculations and produced outcomes. The outcomes 

and verification of the primary hypothesis are very well 

explained. Finally, we can conclude that this research 

study is a specific rate of convergence operator.      

Conflict of interest 

None 

References 

Acar, T., Aral, A., & Gonska, H. (2017). On Szász-

Mirakyan operators preserving, 𝑒2𝑎𝑥 , 𝑎 > 0  . 

Mediterr. J. Math., 14(1), 6.  

https://doi.org/10.1007/s00009-016-0804-7 

Ait-Haddou, R., & Mazure, M. L. (2016). Approximation 

by Chebyshevian Bernstein operators versus 

convergence of dimension elevation. Constr. 

Approx., 43(3), 425–461. 

          https://doi.org/10.1007/s00365-016-9331-9. 

Acu, A. M., & Agrawal, P. N. (2019). Better 

approximation of functions by genuine 

Bernstein-Durrmeyer type operators. Carpathian 

Journal of Mathematics, 35(2), 125-136. 

https://doi.org/10.37193/CJM.2019.02.01 

Acu, A. M., Gupta, V., & Tachev, G. (2019). Better 

numerical approximation by durrmeyer type 

operators. Result Math, 74, 90. 

https://doi.org/10.1007/s00025-019-1019-6. 

Acu, A. M., & Tachev, G. (2021). Yet Another New 

Variant of Szász-Mirakyan 

operator. Symmetry, 13(11), 2018. 

             https://doi.org/10.3390/sym13112018 

Acu, A. M., Buscu, I. C., & Rasa, I. (2023). Generalized 

Kantorovich modifications of positive linear 

operators. Math. Found. of Comput., 6(1), 54-

62.  

       https://doi.org/10.3934/mfc.2021042. 

Adell, J. A., & Cárdenas-Morales, D. (2022). Asymptotic 

and non-asymptotic results in the a.pproximation 

by Benstein polynomials. Results Math., 77, 

166. https://doi.org/10.1007 /s00025-022-

01680-x. 

Bernstein, S. (1913).  Sur les séries normales. In: 

D’Adhemar, R. (ed.) Lecons Sur Les Principes 

de L’Analyse, vol. 2. Gauthier-Villars, Paris. 

https://doi.org/10.1007/s00199-002-0339-y 

Heilmann, M., & Raşa, I. (2019). A nice representation for 

a link between Baskakov and Szsz-Mirakjan-

Durrmeyer operators and their Kantorovich 

variants. Results Math, 74, 9. 

https://doi.org/10.48550/arXiv.1809.05661. 

Kim, T., & Kim, D. S. (2019). Some identities on 

degenerate Bernstein and degenerate Euler 

polynomials. Mathematics, 7(1), 47. 

https://doi.org/10.3390/math7010047. 

Lorentz, G. G. (1955). Bernstein Polynomials. University 

of Toronto Press, Toronto 

https://doi.org/10.4236/jhepgc.2019.53034 

Render, H. (2014).  Convergence of rational Bernstein 

operators. Appl. Math. Comput., 232, 1076–

1089. https://doi.org/10.1016/j.amc.2014.01.152 

Sharma, H. (2016). On Durrmeyer-type generalization of 

(p, q)-Bernstein operators. Arabian J. Math., 

5(4), 239–248. 239–248.  

           https://doi.org/10.1007/s40065-016-0152-2 

Sharma, H., & Gupta, C. (2016), On (p, q)-generalization 

of Sza´sz-Mirakyan Kantorovich operators, Boll. 

Unione Mat. Ital., 8(3), 213–222. 

https://doi.org/10.1186/s13660-020-02390-0 

Usta, F. (2020). Approximation of functions by new 

classes of linear positive operators which fix 

http://dx.doi.org/10.1007/s00025-019-1019-6
https://doi.org/10.1016/j.amc.2014.01.152


Int. J. Exp. Res. Rev., Vol. 32: 110-114 (2023) 

DOI: https://doi.org/10.52756/ijerr.2023.v32.008 
114 

sConstanta Ser. Mat, 28(3), 255–265. 

https://doi.org/10.2478/auom-2020-0045. 

Usta, F. (2021). Approximation of functions by a new 

construction of Bernstein-Chlodowsky 

operators:Theory and applications. Numer. 

Methods Partial. Differ. Equ., 37(1), 782–795. 

https://doi.org/10.1002/num.22552 

Usta, F., & Betus, Ö. (2020). A new modification of 

Gamma operator with a better error 

estimation. Linear Multilinear Algebra, 70(11), 

2198–2209. 
https://doi.org/10.1080/03081087.2020.1791033 

Yilmaz, Ö.G., Gupta, V., & Aral, A. (2020). A note on 

Baskakov-Kantorovich type operators 

preserving e-x. Math. Methods Appl. Sci., 43(13), 

7511–7517. https://doi.org/10.1002/mma.5337 

 

 

How to cite this Article: 

Ravendra Kumar Mishra, Sudesh Kumar Garg, Rupa Rani Sharma and, Priyanka Sharma (2023). Estimation Features by Transformed 

Bernstein kind Polynomials. International Journal of Experimental Research and Review, 32, 110-114. 

DOI : https://doi.org/10.52756/ ijerr.2023.v32.008 
 

 

https://creativecommons.org/licenses/by-nc-nd/4.0/

