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1. Introduction  
A numerical solving of boundary value problems is one the favorite 

techniques, especially in applied sciences, which is used to solve more 
complicated of heat transfer samples. Baraga E. J. and Marcelo J. S. [1] present 
an approximate solution to the tranquil and disorganized flow of natural 
convection inside a porous cylindrical annuls laid horizontally. They used 
upwind differencing method and performed their solutions by using the SIMPLE 
algorithm. They found that a laminar case for non Darcian fluid and heat transfer 
for porous cavity depend upon Rayleigh together with Darcy number, while 
other parameters such as porosity, Prandtl, solid ratio and thermal conductivity 
of fluid are fixed. Mahmud H. Ali, Khalaf H., Ahmed Al- Sammarraie [2] 
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investigated the natural convection heat transfer for non-Darcian fluid in a 
rectangular hollow filled with porous matter, modified Brinkman and 
Forchheimer extended Darcy flow has been employed with no slip at the 
boundaries. The problem was solved by using the ADI numerical method, and 

they achieved their solution for aspect ratio   . Results indicate 
that Nasselt number is directly proportional to moderate, and porosity is 
reversely proportional to Darcy number. Omar R. Alomar, I. A. Mohamed [3]. 
They investigated a non-Darcian steady flow of natural convection with heat 
transfer problems inside square and rectangular cavities for two parallel walls 
with constantly different temperatures and isolated other walls; they found that 
the Darcy number has an effect and plays an important role and aspect ratio. 
Sadeq Z. and Sayyed A. Fanaee [4] examined thermal radiation influence on the 
steady Magneto hydro dynamics of heat transfer by convection over a vertical 
plate submerged with porous media, where the chemical reaction is also 
considered. Chaoli Z., Liancun Z., and Xinxin Z. [5] discussed the flow of 
magnetohydrodynamics with radiation heat transfer in nanofluids in the 
presence of a flat plate in a porous medium. They reduced the nonlinear 
equations of their problem to the system of ordinary differential equations type 
and used transformation base functions to obtain an approximation solution. 
Farooq A., Sajjad H., Shan E. and Roman U. [6] attempted to reach a numerical 
solution using an approximation analysis of the major flow in tiny polar fluids. 
They deduced that a decrease in flow speed, temperature, distribution and shell 
function coefficients enclose the heat transfer rate. They found the real nature of 
fluid motion and thermal transportation. Zaynab A. Almishlih, and Ala'a A. 
Hammodat [7-12] studied a mathematical model of dissipated fluid and 
expressed the controlled equations by a nonlinear partial differential equations 
system in two dimensions. The outcome results indicated that some parameters 
like Prandtl, Grashof and radiation were affected in both steady and unsteady 
states. 

2. The Model of the problem  
Let a viscous Newtonian fluid is flowing above a constantly heated 

permeable surface accompanied by initial degree  on the surface,  is 
degree of air around fluid; assume also that the perpendicular component of the 
initial velocity is fixed with constant value w0 as it is shown in the diagram 
below. Other components u v are changing with x and y, such that increasing 
vertical velocity cause absorption of heat from the fluid by permeable surface as 
shown in Figure 1.   
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Figure 1 

The graph of the Model 
 
This paper aims to find an approximate solution to the boundary-value 

problem resulting from fluid deformation by using an approximate difference 
method under the same circumstances with analogous boundary conditions. 

3. The governing equations 
The governing equations for incompressible fluids, which represent this 

problem under consideration, are given by: 
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Whereas,  ̄,  ̄,  ,  ,   ,  ̄,   ,  ̄ ,  ̄,   , are the vorticity, principal 
velocity vector, fluid viscosity, thickness, temperature, main pressure, specific 
heat, vector of radiation heat flux, dispersed function, period, and thermal 
conductivity constantly according to the present Model, the governing equations 
can be changed into a set of new equations as follows 
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  fluid kinematic viscosity,         are velocity components at      , 
respectively, define the non-dimensional variables as:  
       ,    

  
 ,      ,      

 ,     

   (9) 
Implying these non-dimensional quantities in equations (1)–(7), the 

governing equations become:  
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  suction number,      ̄
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 Eckert number,      

  Reynolds number. 

The non-dimensional boundary conditions:  
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4. Method of solution 
Under this assumption, the resulting non-dimensional equations convert 

into a system of multiple dependent partial differential equations for which an 
ADI finite difference scheme is suitable. Equations (10)–(12) have been solved 
numerically to get the approximate solution; each of the equations has been 
converted into a tri-diagonal system, which is used twice: firstly in the x-
direction to find the intermediate values, followed by the y-direction to find the 
wanted values in the advanced time step. So the set of differential equations is 
reduced into a system of linear algebraic equations of the form     at each 
step, where   represent the coefficients of the diagonal matrix and  the variable 
vector,   is the given variables. This assumption leads to the following stage:  

1- For  direction, u component of motion in equation (10) becomes: 
                                         

whereas    is an intermediate value of the u component of velocity. 
For the Y direction, the equation becomes: 

                                               
whereas     represents the advanced value of the u component of velocity 
as shown in Figure 2. 
The same procedure was used to find the v component of motion equation 

(11) and the temperature   in equation (12), respective as shown in Figure 3, 4, 
5 and 6. 
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4.1 Figures and Diagrams  
 

 
Figure 2 

Horizonltal velocity copmponent u,                          
 

 
Figure 3 

Vertical velocity copmponent v,                           
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Figure 4 

Velocity distribution on x and y,                           
        

 

 
Figure 5 

Velocity distribution on x and y axis,                           
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Figure 5 
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Figure 6 

Velocity distribution on x and y axis,                            
        

5. Discussion and Conclusion 
In the context of this research, mathematical models were constructed to 

predict market share in a duopoly. One Model considered the effects of quantity 
demand and research and development. In contrast, the other Model emphasizes 
quantity demand more while improving its relationship with price. Both models 
were taken into consideration. Case studies were used to apply these models, 
which revealed the significance of beginning market share and the sensitivity of 
relative price increase rate on market share. The findings are consistent with 
well-known economic models, which indicates that the results will be positive. 
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However, it is essential to remember that the study has a few restrictions. 
The insufficient availability of statistical data for the validation of the Model 
presents a difficulty, and it is possible that gathering the necessary data will be 
challenging. Despite this, additional research can be carried out to investigate 
the connection between selling price and market share, provided the right data is 
collected. In addition, the current study only looked at a small sample of the 
characteristics that influence market share. It didn't take into account things like 
marketing strategy or distribution. In the next research, consideration will be 
given to these aspects to achieve a more holistic comprehension of the workings 
of the market. 
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