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Then we have 

 Combining estimates of  and  with  yields 

Similarly, it follows 

Using estimates of  into  we have 

where  is a positive constant. Since  implies  we obtain from Gronwall›s inequality, 

                        

(11)

Noting  we choose  and  being sufficiently small such that 

            Using it into  it follows the required 

            If  then the corresponding terms  become 
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According to these estimates for  into  we have 

Since  implies  we obtain by using the Gronwall›s inequality, 

                                                          

(15)

As  we choose  and  being sufficiently small such that 

From this, we get  For the cases  and  the estimates are the same as Lemma 1. So  is proved.

Proof of Theorem 2: Conclusions are followed by Lemma 2.

Proof of Theorem 3 

In this section, we denote 

Lemma 3: Suppose  and , in the sense of distribution. 

Assume that  and  with  or

 

 and  are sufficiently small, then 

                    
                      (16)

where  depends on the  norms of  and 

Proof: Multiplying  by  and integrating over  it follows 

                             
(17)

Similarly, multiplying  by  and integrating over  we have 

                                                  
(18)
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Since 

      

 

we see 

 

Similarly, we have 

               

 

 

Combining these estimates with (25),  we have 
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