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Abstract— In this work, the complex SEE transform  was applied to solve some nonlinear delay differential equations(DDE).It is worth noting that the definitions of the integral transformations used in solving non-linear (DDE) were obtained from previous work. In addition, several examples were solved to demonstrate the possibility of using complex integral transformations to find simplified solutions to nonlinear differential equations. Several examples containing complex SEE transfor were discussed in this paper.
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Introduction 
Over the past two decades, modern mathematicians have increasingly employed integral and complex integral transforms to find solutions for linear and nonlinear differential equations [1-5] in a few simplified steps with high accuracy. Examples of these transformations include the Laplace transform, Fourier transform, Elzaki transform, ZZ transform, Natural transform, Abudeh transform, Sadiq transform, complex Sadiq transform, Emad-Faleh transform, and many others[6-10].
In this paper, we propose using the complex (SEE) technique to solve non-linear delay differential equations [11-14]. This is due to the transform's ability, and that of its inverse, to find solutions to linear differential equations with minimal steps and highly accurate results[15-20].
Delay differential equations are among the most important equations describing models of epidemics [21-23], diseases, the economy, climate action, environmental pollution, and other mathematical models [24]. Therefore, many researchers have presented and proposed studies to obtain exact and approximate solutions for these models such as mangrove and oceanic circulation model, human health mangrove and oceanic circulation models [25,26].
Essential Notions
Definition (1): If 

Where Q is the constant and finite value for a certain function in the group of , while may be finite or infinite,  is a complex number, and   .
Then 
The complex SEE integral technique denoted by the operator  [.], the technique formula is known as follows:
 , Im(
The varying  in this complex technique is utilized to factor the varying  in the opinion of the function .
Proposition 1:  If  is a real function with these characteristics:
1.   is piecewise continuous in every finite interval  
2.  is of exponential order, that is, , and    such that
     for     
Then the complex SEE integral technique exist for u > . [20]
The Complex SEE Integral Technique FOR Several Essential Functions [21] 
In this section, Table 1 follows a discussion of several important functions in the SEE integral technique:
Several important functions in the SEE integral technique
	No
	 Function

	1
	.

	2
	integration by parts, we have: .

	3
	.

	4
	.

	5
	.

	6
	.

	7
	.




IV.	THE COMPLEX SEE INTEGRAL TECHNIQUE INVERSE  FOR SEVERAL ESSENTIAL FUNCTIONS [23]
In this section, Table 2 follows a discussion of the complex SEE integral technique inverse  for several essential functions:
the Complex SEE Integral Technique Inverse  for Several Essential Functions
	No
	Inverse of Function

	1
	.

	2
	

	3
	.

	4
	.

	5
	.

	6
	.

	7
	.



The Complex SEE Integral Technique General of Derivatives [21]:
If  is the complex SEE Integral Technique of [] = ] then:
1. 
2. 
In general case:
.

Resolve (DDE) Employing Complex SEE Integral Technique Procedure Combined with Adomian Polynomials 
[bookmark: _Hlk152912413]Suppose the general non-linear ordinary differential equation (ODE)
   (1)                        
where f(x) is a continuous function, q is a linear operator,  non-linear operator, and  with initial conditions 
Involve Complex SEE Integral Technique to both sides and represent  and  in a series expansion with Adomian polynomials for the non-linear part , we obtain the following equations;
   (2)            
	
  (3)           
Condition that;
       (4)
 ,   : Adomian polynomials      (5)
[bookmark: _Hlk152757075]  (6) 		
We obtain;
      (7)
Beginning an iteration process to find ..., we get.
[bookmark: _Hlk152830986]           (8)
                                  (9)
           (10)
.
.
.
       (11)           	
Elucidative Instances
:
 Instances 1: Non-Linear (DDE)
         (12)              	
[bookmark: _Hlk155166629]Involving a complex SEE integral technique on both sides:
                           (13)
             (14)                           
[bookmark: _Hlk155166852]                                 (15)      		
Next, we employ the inverse of the complex SEE integral technique;
                   (16)
Beginning the iteration calculations combined with Adomian polynomials for the non-linear part, we hold;
	 (17)	
But 
 : Adomian polynomials          (18)
           (19)	 

The Adomian polynomials formulas we will are;	
           (20)	
                        (21)
                  (22)
+          (23)
Now, we apply them to , we obtain:
=                             (24)
              (25)
           (26)
+	       (27)
So, utilizing those equations for our non-linear function  
=               (28)
           (29)
                          (30)		
+             (31)
Next, beginning to evaluate the values of ..., utilizing the complex SEE integral technique and the inverse of the complex SEE integral technique, we obtain,
				
                       (32)
              (33)	
                                (34)		
                           (35)              
                                (36)	
                           (37)           			
Now we calculate,   
           (38)
                          (39)	
         (40)
Now we  calculate, 
        (41)
            (42)
 and therefore the accurate solution is:
          (43)	

Instance 2: Linear (DDE) with Exponential Coefficient
Alike, to the earlier instance, we apply the complex SEE integral technique  and the inverse complex SEE integral technique  to the DDE;
      (44)            
       (45)	
          (46)                                         
+                          (47)                               
    (48)           
Applying the complex SEE integral technique and the inverse complex SEE integral technique, we obtain:
                    (49)
                             (50)                 (51)
                 (52)
              (53)
           (54)
    (55)                                    	
We utilize the string expansion to assess the terms, so we get the following;	
[bookmark: _Hlk155258612]      (56)   	
                 (57)
     (58)      
          (60)
              (61)
        ) =              (62)		
Now we start calculating ;
                 (63) 
           (64)
           (65)
We utilize the string expansion to assess the terms, so we get the following;
        (66)	
=       (67)		
                  (68)
          (69)
=         (70)			
                (71)
We need to calculate 
      (72)	
Note;
[bookmark: _Hlk159140465]	           (73)          
   This imply
   (74)        
        (75)     
       (76)		
          (77)	
	  (78)	
	     (79)
              (80)
	      (81)	
=                  (82)				
[bookmark: _Hlk158833545]Therefore, adding up (79-82), we get;
        (83)
               (84)		 
Now we calculate ;
            (85)
            (86)
            (86)
	(87)              
            (88)
	      (89)	 
There are several transforms we need to evaluate, 
        (90)			
Note;
(92)	                  
   This imply 
          (93)
        (94)
=     (95)	
=     (96)	
=     (97)	
=     (98)
=     (99)
  (100)	
           (101)			
We need to find out 
        (102)
       (103)
       (104)
From Previous steps;
	(105)        
   This imply 
   (106)       	
     (107)	
 (108)
      (109)
            (110)			
      (111)		
      (112)		
      (113)
 +2     (114)
 +2        (115)		
 +2        (116)		
 +2        (117)		
 +2        (118)	
 +2        (119)		
       (120)	
	        (121)	
	            (122)		
So that,
        (123)
           (124)		
                                         (125)
             (126)   
      (127)
  +…    (128)


CONCLUSIONS 
The results of applying the complex SEE Integral Technique to different forms of delay functions showed that this transformation sometimes found exact solutions for some of these equations and sometimes gave solutions close to the exact solution when evaluating iterations. Thus, this transformation is valid for application to this type of non-linear equation.
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