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Mixed Variables Diophantine Inequality with Prime Variables
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Abstract: Let , , , and be non-zero real numbers, not all of the same sign, that  is irrational and 

let  be a real number. The inequality be a real number. The inequality has infi nitely many solutions in 

prime variables and for any .
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1.  Proof method
Where k and η is any given real number, ε and δ are given positive numbers which are small enough. The letter P represents a 

prime number, let q be a denominator of a convergent to  .
Set , , ,

                                                                                                                                                                  .
By prime number theorem and Trigonometric integral, we have 
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Which  is Chebyshev function.
Lemma 1[1]: let 

 is Chebyshev function.
.

Lemma 2[1]: let , .

Inference 1: let  and any ,

                                                                                                             .

Lemma 3[2] : for ,   ,
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Lemma 4 [3]:  
Let: ,defi ne:             

, .

As for any measurable subset  of Lebesgue of real number set R , ,
.Where  represents the number of solutions in the inequality

.                                                                                                              (6)
Let  where M is the major arc, m is minor arc and T is the trivial arc. The decomposition is the following:

, ,

So that .

2.  The major mac

2.1  Lower bound for .
Using inequalities (2) and (4)

letlet , we have ,so .
In fact, since the computations for and  similar to, but simpler than, so you will get the corresponding ones for .

2.2  Bound for 

  

Since we need , so that  .Calculate according to this method, we need   
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, so that .
Collecting all the bounds of P , if , else 

3.  The trivial arc
By the airthmetic-geometric mean inequality and  , we see that 

.
Remembering that , i.e. of the main term, the choice  is admissible.

4.  The minor arc
Let us split m into two subsets and , , where

,,
.

Using the Holder inequality ,lemma3 and Theorem3.1in [4] we obtain,

  

So  .

Let , ,  . Fol-

lowing the method in [5] we divide into disjoint set in which ,for 

, we have . Where 

.  are non-negative integer.

we have the following result about  following the same lines of lemma 4 in [2].
Lemma 5: .

 is optimal 
choice.
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