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1.1 Introduction: In the first three articles we studied how to analyze and simulate Electrical, Thermal and Mechanical Systems. In this and the next articles we will analyze and simulate Economic and population dynamic system.

[image: image16.png]The Firm Profit for the first six year

The Firm value for the first six year

Time [Year]

time [Year]



Simulation of Economics System  






Article 3

1.2 System Description and Analysis: We assume that the two main objective of an enterprise are to grow and profit. We need to derive a mathematical model that satisfies these two main objectives of the firm. Let the total dollar value of an enterprise at a time t be denoted by u(t). Suppose that its rate of increase is directly proportional to the value. We then obtain the differential equation 
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Where a is proportional factor.  The solution of equation (1.1) describes the growth of the firm over the time. But the main objective of the firm is not only growth but also make profits. So we need to find the mathematical model that describe the profit of the firm. To do so we assume that the rate of profit be equal to the fixed fraction k of the values of u(t). We denote the profit by p(t), the differential equation that describe the profit p(t) is given by 
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(1.2)

The solution of equation (1.2) describes the take out profit of firm. When k=0 the firm takes out noting for profits, and when k=1 everything is taken out in profit. 

From equations (1.1) and (1.2) it follows that the mathematical model of the system that describe both grow and profit of the firm is given by 
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(1.3)

Solving the differential equation by separating variables, we have
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(1.4)

Where u(0)= c is the value of the firm at some initial time.

And from equation (1.3) and (1.4) we have 
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(1.5)

The integration of equation (1.5) over the interval [0  t] gives 
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(1.6) 
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 System Analysis 

The solution of equation (1.6) is given by
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(1.7)

From equations  (1.4) and  (1.7) we can easily observe two extreme cases, i.e., when k=0 or k=1.

First we consider the case when k=0. In this case equations (1.4) and (1.7) respectively will be 
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This expression shows the firm grows at maximum rates, because it takes out noting for profits. When k=1 equations (1.4) and (1.7) will be 
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The above expressions show as the profits are very large but the firm does not grow.

1.3 Simulation with MATLB Codes: In this section we analyze the values and the profit of an enterprise as a function of time t and take of profit k.
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1.4 System Simulation  with SIMULINK

In this section we apply the MATLAB SIMULINK to analyze the values u(t) and the profit p(t) of the firm with different values of the take of profit K.

The block diagram that describe the system of differential equations
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with initial conditions u(0)=2 and p(0)=0    

is shown below.

Figure 3.1 the block diagram of the system

The response of the system observed on the scope is given in figure 3.2


Figure 3.2 The response of the system



%Script(1.1) This program compute the total dollar values  


%of an enterprise as a function of the take out profit k


%when k=0 the firms take out noting for profit and when % % k=1 every thing is taken out in profit.


t=0:0.0001:6; %number of years


a=0.5;		%proportional factor


c=2;			%The values of the firm at some initial time


for k=0.0:0.3:0.9  % the values of the take out profits


   tau=a*(1-k);


    u=c*exp((tau)*t);


   plot(t,u),


xlabel ('time [sec]'), ylabel ('the values of the firm[$]')


title('The value of the firm with different values of take out profit k')


if ishold~=1, hold on, end


grid


end


hold off


                                                                   


















































%Script(1.2) This program compute the profit of an %enterprise as a function of time t and take out profit %k. When k=0 the firms take out noting for profit and %when k=1 every thing is taken out in profit.


t=0:0.0001:6; %number of years


a=0.5;		  %proportional factor


c=2;			  %The valus of the firm at some initial time


for k=0.0:0.3:0.9  % the values of the take out profits


   tau=a*(1-k);


   u=c*exp((tau)*t);


   u_1=exp(tau*t)-1;


   K=k*c./tau;


   Proft=K*u_1;


   plot(t,Proft),


xlabel ('time [Year]'), ylabel ('the firm profit[$]')


title(' The firm  profite with different values of take out profit k')


if ishold~=1, hold on, end


grid


end


hold off
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%Script(1.3)This program plots the above two graphs on %the same plane


t=0:0.0001:6; %number of years


a=0.5;		  %proportional factor


c=2;			  %The valus of the firm at some initial time


for k=0.0:0.3:0.9  % the values of the take out profits


   tau=a*(1-k);


   u=c*exp((tau)*t);


   subplot(1,2,1)


   plot(t,u)


   xlabel ('time [Year]'),  ylabel ('Value[$]')


   title('The Firm value for the first six year')


   if ishold~=1, hold on, end


    u_1=exp(tau*t)-1;


    K=k*c./tau;


   Proft=K*u_1;


subplot(1,2,2)


   plot(t,Proft)


   xlabel ('Time [Year]'), ylabel ('profit[$]')


title(' The Firm Profit for the first six year')


if ishold~=1, hold on, end


end grid, hold off
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