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 الملخص

التعاريف حول التقريب للدالة, ثم اخذنا معادلة لدالة غير خطية قابلة باعطاء بعض في هذا البحث, قمنا       
 للتكامل نون من المرات وقمنا بدراسة الاستمرارية ووجود الحل لها حيث هذه المعادلة هي:
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Abstract 

      In this paper, we given some definitions about convergence of function, then we 

taken an equation of nonlinear n-th integrable function and studied the continuity and 

existence of solution of this equation while the equation has the form: 
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1.Introduction  

      we know that every continues function is integrable, but in the case of integrable 

function there is some conditions to be continues. We want to have these conditions to 

the important of the integral subject and continuity. 

The object of integration is to find lengths, areas, and volumes of irregular shapes,[1], 

[2].  

In [6] Maria Dobritoiu and Ana-Maria Dobritoiu found the existence and uniqueness to 

n-th order nonlinear integral equation In [4] Akbar H. Borzabadi, and Omid S. Fard 

found the existence of solution to first kind single integral equation. In this paper we’ll 

find the existence to equation (1). 
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2.Continuety: 

Definition: [3] 

The sequence fn converges uniformly to function f if for every ε>0 there is an 

integer N such that n ≥N implies  

|fn (t)− f (t) | ≤ ε 

Where .Rt  

By using the above definition, we'll give the following new theorem: 

Theorem 1: 

     Let fn be a sequence of bounded, continues, real-valued integrable functions on a 

metric space (x,d). If fn→f uniformly, then f is uniformly continues where f is the 

function (1).  

Proof:  

     By the triangle inequality: 

│f(x1, x2,…, xn) – fn(y1, y2,…, yn)│≤ │f(x1, x2,…, xn) – fn(x1, x2,…, xn)│+ │fn(x1, 

x2,…, xn) – fn (y1, y2,…, yn)│+ │fn(y1, y2,…, yn) - f(y1, y2,…, yn)│ . 

Since fn→f uniformly, there is an n such that: 

 │f(x1, x2,…, xn) – fn(x1, x2,…, xn)│< ε/3, │fn(y1, y2,…, yn) - f(y1, y2,…, yn)│< ε/3    for 

xi, yi ϵ R
n
. 

Since fn from above is continues, there is a δ > 0 such that d((x1, x2,…, xn), (y1, y2,…, 

yn)) < δ this implies 

 │fn(x1, x2,…, xn) – fn(y1, y2,…, yn)│< ε/3. 

It follows that: 

d((x1, x2,…, xn), (y1, y2,…, yn)) < δ implies │f(x1, x2,…, xn) – f(y1, y2,…, yn)│< ε this 

means f is continues at (x1, x2,…, xn).  

 

3.existence of solution: 

We'll give the following new theorem to prove the existence of solution of (1).  

Theorem 2: 

Suppose at k ϵ C [R
n
×R

n
× R

n
] and ∂k (partial derivative of k) exist and it is bounded 

vector function on R
n
×R

n
. then if {fn(s1,s2,…,sn)} be uniformly convergence sequence of 

solutions to a function f
*
(s1,s2,…,sn) then a function solution to (1).  

 

Proof: 

Suppose {fn(s1,s2,…,sn)} be a uniformly convergent sequence which is obtained from 

solution of f
*
(s1,s2,…,sn)  with every refined partition. Define 

Yn(s1,s2,…,sn)= k(s1,s2,…,sn,Xn, fn(s1,s2,…,sn)), ∀ s1,s2,…,sn ∈ R
n
 and Xn is the sequence 

of  x1,x2,…,xn. 

Trivially Yn(s) ∈ C [R
n
×R

n
× R

n
]. For given ε > 0 and for 
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each si ∈R
n
 we have 

| Ym(s1,s2,…,sn)− Yn(s1,s2,…,sn))| = | k(s1,s2,…,sn, Xn, fm(s1,s2,…,sn))− k(s1,s2,…,sn, 

Xn,fn(s1,s2,…,sn))|,  Xn= x1,x2,…,xn. 

≤ | k(s1,s2,…,sn, Xn,fm(s1,s2,…,sn))− k(s1,s2,…,sn, Xn,f
*
(s1,s2,…,sn))│ 

+|k(s1,s2,…,sn, , Xn,f
*
(s1,s2,…,sn)) − k(s1,s2,…,sn, Xn,fn(s1,s2,…,sn))│ 

By [5] 

| k(s1,s2,…,sn, Xn,fm(s1,s2,…,sn))− k(s1,s2,…,sn, Xn,f
*
(s1,s2,…,sn))│ 

+|k(s1,s2,…,sn, , Xn,f
*
(s1,s2,…,sn)) − k(s1,s2,…,sn, Xn,fn(s1,s2,…,sn))│ 

≤ |[∂k(s1,s2,…,sn, , x1,x2,…,xn ,fm(s1,s2,…,sn))/∂ Xn]( X – Xm)| 

+|[∂k(s1,s2,…,sn, Xn ,fn(s1,s2,…,sn))/∂f(s1,s2,…,sn)] (fm(s1,s2,…,sn)- f
*
(s1,s2,…,sn))|+ 

|[∂k(s1,s2,…,sn, , x1,x2,…,xn ,fm(s1,s2,…,sn))/∂ Xn]( X – Xn)| 

+|[∂k(s1,s2,…,sn, Xn ,fn(s1,s2,…,sn))/∂f(s1,s2,…,sn)] (fn(s1,s2,…,sn)- f
*
(s1,s2,…,sn))| 

≤ M(|Xn − X| + |( fn(s1,s2,…,sn)− f
*
(s1,s2,…,sn))| 

+(|Xm − X| + |( fm(s1,s2,…,sn)− f
*
(s1,s2,…,sn))| 

where M is a large positive number such that 

|[∂k(s1,s2,…,sn, , Xn ,fn(s1,s2,…,sn))/∂ Xn]≤ M. 

 Now for ε > 0, there is a positive integer number N such that for each l > N 

| Xj − X | < ε’  and  | fj(s1,s2,…,sn)− f
*
(s1,s2,…,sn)| <  ε’. 

Thus for given ε’ > 0 and the above N, for each 

m, n ≥ N we have 

 | Ym(s1,s2,…,sn)− Yn(s1,s2,…,sn)) | < 4M ε’. 

and thus by choosing ε’ = ε /4M 

 we have 

| Ym(s1,s2,…,sn)− Yn(s1,s2,…,sn)) | < ε, 

that is the sequence {Yn} is uniformly convergence, 

, and thus Yn → Ywhere Y(s1,s2,…,sn) =k(s1,s2,…,sn,X, f
*
(s1,s2,…,sn)), 

Now we can result: 
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and it means that { f
*
(s1,s2,…,sn)} is a solution of  (1). 

 

The following example is applying to the above theorem by taking n=3: 
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Example (1)  

The nonlinear n-th times integrable equation is 

f(x1, x2, x3) = 1/4[exp(8 x1 x2 x3)-1] [exp(-11 x1 x2 x3)-exp(-3 x1 x2 x3)-exp(-7 x1 x2 

x3)+exp(x1 x2 x3)]/
3

3

3

2

3

1 xxx ,  where 

f(x1, x2, x3)  = 0 + 
321

3

1

3

1

3

1

32132121 ds ds ds ))xx)(xs,s,exp((f(sss  
  

 

The exact solution of this equation is f(s1,s2,s3) = 3

2

2

2

1 sss  . 

The following figure shows by using matlab program the exact solution f(s1,s2,s3): 
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