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1. INTRODUCTION AND PRELIMINARIES 

The well-known integral inequality is the following one (see 

[4, 8]): 
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Provided that f and g are two integrable functions on [a, b] 

such that ,)( Pxfp  ,)( Qxgq  for ],[ bax , 

where p, q, P, Q are real constants. Over the years much 

efforts and time has been devoted to the improvement and 

generalization of this inequality. These includes, among 

others, the works in [2,3,6].B.G.Pachpatte proved Chebychev 

Gruss type inequality[8]. Inspired by the idea of Pachpatte, 

Wengui Yang [9] proved some weighted q-Chebychev-Gruss 

type inequalities. Cauciman [1] proved q-integral Gruss 

inequality, as follows: 
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Provided that p≤f(x) ≤P, q≤g(x) ≤Q for ],[ bax , where p, 

q, P, Q are real constants. In the following we discuss some 

preliminaries about q-integral and differential calculus .In 

what follows q is a real constant such that 0 < q <1. 

For an arbitrary function f, the q-differential is defined by 

)()(=))(( xfqxfxfdq  , 

And the q- derivative as (see [1]) 
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Provided )0(f  exists. For differentiable function, it is 

very well clear that
x
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For ba 0  , the definite q-integral is defined as (see 
[5]) 
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Provided the sum converges absolutely. The q-Jackson 

integral in an interval [a, b] is given by (see [5]) 
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Motivated by the above ideas we define q-derivatives 

for function of two variables, that is, q partial 

derivatives, as 
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0, yx . 

It is very well clear that for
-1q  , these are nothing 

except the usual partial derivatives and the mixed 
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derivative. 

In this paper, by use of two variables q-integral 

Montgomery identity, some weighted double integral q-

Chebychev-Gruss type inequalities are obtained. 

 

2. MATERIALS AND METHODS 

Assume that w is a non-negative weight function defined on 

compact interval [a,b] and [c,d] such that 
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],[],[),( dcbast  .W(t) =  W(s) = 0 for t<a, s<c 

and W(t) = W(s) = 1 for t >b,s>d .  

The weighted q-integral Peano kernel ),(Pw tx  is 

defined by 








,1)(

),(
),(

tW

tW
txPw  

.btx

xta




 

        (1) 

For our presentation we use the following notations, for 

some function     ],[],[:, dcbagf  
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And for ],[ baCh , the norm .   on h as

)(sup= bta thh  . 

For our main results consider the following one. 

Lemma 1: [6] (Weighted q- Montgomery Identity) 

Let f: [a,b]    and w :[a,b] )[0,  

satisfying 1=)(

b
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For x[a,b] ,where the weighted q-intrgral Peano 

kernel wP (x,t) is given by  (1). 

Lemma 2: Let  ],[],[: dcbaf  be such that 

the partial derivatives
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For ].,[],[),( dcbayx   

Proof: According to the weighted q-integral 

Montgomery (2) for partal delta map f (. y) we obtain 
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By combining (4), (5) and the above equality, we obtain 
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And this completes the proof. 

3. RESULTS 

Theorem 1: 

Let  ],[],[:, dcbagf .And w is a non-

negative weight function as defined above, then 

,),(),()()()T( xyddyxQyxRywxww,f,g qq

b

a

d

c

 

                                             (7) 

Where, 

)()()()(M=),( 321 qxHqyGMqxHMqyGyxR 

                                             (8) 

)()()()(N=),( 321 qxHqyGNqxHNqyGyxQ 

                                             (9) 

q

stfq

2dtc
1

),)((
sup=M







,
q

stfq

1bta
2

),)((
sup=M







,

qq

stfq

12

2

btb:atc
3

),)((
sup=M







 (10) 

q

stgq

2dsc
1

),)((
sup=N







,
q

stgq

1bta
2

),)((
sup=N







, 

qq

stgq

12

2

btb:atc
3

),)((
sup=N







,  (11)    

and 

tdtx q
b

a

w ),(P=H(x) And sdsy q
d

c

w ),(P=G(y)

. (12) 

Proof: Since the function f and g satisfy the condition 

of Lemma 2 therefore by (3) 
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Multiplying both sides by w(x), w(y), then q-integrating 

the resulting identity over ],[],[),( dcbayx  . 
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By using the properties of modulus and (8)-(12) we 

have 
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The proof of theTheorem 1 is complete. 

Theorem 2: 

Let  ],[],[:, dcbagf . And w is a non-

negative weight function defined in Theorem 1, then 
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Proof: The proof directly follows from (13) and (14) by 

multiplying both sides with w(x), w(y)g(qx,qy) and 

w(x)w(y)f(qx,qy) respectively, then adding 
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q- Integrating over ].,[],[),( dcbayx   
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From the properties of modulus and (8)-(12) we have 
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The proof of the Theorem 2 is complete. 
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4. CONCLUSION 

Theorem 3: 

Let  ],[],[:, dcbagf . And w is non-

negative weight function defined in Theorem 1, then 
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Proof: The proof directly follows from (13) and (14) by 
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From the properties of modulus and (8)-(12) we have
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Multiplying (19) by w(x)w(y) then q-integrating over

],[],[),( dcbayx                                                     

and re-arranging terms 
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From the properties of modulus and (8)-(12) we have 
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The proof of the Theorem 3 is complete. 

Theorem 4: 

Let  ],[],[:, dcbagf .And w is non-

negative weight function defined in Theorem 1,then 
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From properties of modulus and (8), (10), (12) we have 

).,(),()T( yxRqyqxgw,f,g   

Similarly we can prove that 

).,(),()T( yxQqyqxfw,f,g   

The proof of the Theorem 4 is complete. 
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