Purpose:


This aplet is designed to solve Linear Programming problems (also known as Minimax or Linear Optimization).  In this type of problem the result of a linear function must be minimized or maximized subject to the satisfaction of a series of linear constraints.








Functionality:





When the  Linear Programming  aplet is run a message is shown (see right) and then the VIEWS menu is displayed (see below right). The standard constraints of �EMBED Equation.3��� and �EMBED Equation.3��� are entered automatically.





Note:  If you have already entered a series of constraints, then re-running the aplet will produce the message shown on the right.  The default option is to discard the data.











The menu shown in two parts on the right will then be displayed.  This menu can be re-displayed at any time by pressing BLUE VIEWS.














The aplet is preset with default axes of �EMBED Equation.3��� and �EMBED Equation.3���.  If these are not ideal for your set of constraints then they can be changed in PLOT SETUP by choosing the Set Axes option.  When the axes have been set, press BLUE VIEWS to redisplay the menu.  It should be mentioned that for the purpose of solving problems the axes don’t have to be visible - they could be set to display only the feasible region (or any part of it) if that is desirable. 





Constraints should be added first, using the Add constraint option.  Constraints should be entered in the form �EMBED Equation.3��� (or �EMBED Equation.3���).  This process is shown right for the constraint �EMBED Equation.3���. 





Note:  A constraint of  �EMBED Equation.3���  would be entered by setting the x coefficient to zero. 





Multiple constraints are entered by choosing the  Add Constraint  option repeatedly.








Once the constraints are entered, they can be graphed using the  View plot  option.  The results are shown on the right for the earlier constraint of �EMBED Equation.3��� together with the constraints of  �EMBED Equation.3��� & �EMBED Equation.3���.  It can be seen that the automatic constraints of �EMBED Equation.3��� and �EMBED Equation.3��� are also shown even though they are (in this case) redundant. 





Note:  As can be seen on the screen, the ‘false’ side of the inequality has been graphed.  By doing this, the feasible region becomes the only area which is completely free of shading.  In the absence of colours, this is far more easily seen.





The option of  Objective function  should be chosen next.  This is the equation which is to be maximized or minimized on the feasible region.  It must be in the form �EMBED Equation.3��� and the values of A and B are entered by the user. 











The inequalities can now be graphed by choosing Analyse option.  The screen on the right is for the set of constraints shown below.





			�EMBED Equation.3���





The  Analyse  option will display the feasible region and any points of intersection of every pair of lines will then be evaluated to see if they are in this region.  This process is quite slow, with the amount of time taken being roughly proportional to the square of the number of constraints.  Patience is recommended.  It is not necessary to press View plot first before using Analyse.





As each vertex of the feasible region is located it is marked with a dot on the screen (see right).  A list of the vertices is then given, followed by the maximum and the minimum value of the objective function, together with the vertex at which each occurs.  This process can be interrupted by pressing ON.














When the user has completed work the  Quit   option should be chosen.  The option of retaining or discarding the data will be given, with the default being to keep it.





Discarding the data will delete the contents of the constraints matrix M0 and delete the lists L8, L9 and L0 which have been used to store the vertices of the feasible region and various other values.














Note: 	If a mistake is made while entering a constraint it is not possible to go back and change it.  Choosing the Start option will restart the process and give you the option of discarding all data but this will probably not be desirable. 





However, if the user is reasonably confident they can  Cancel  the VIEWS menu and directly edit the constraints, which are stored in matrix M0 (press BLUE MATRIX).  The constraints are stored in rows of four numbers which are the values of A and B, a 1 or a 2 depending on whether the constraint is �EMBED Equation.3��� or �EMBED Equation.3��� respectively, followed by the value of C.  The final row in the matrix is used to store the A and B values of the objective function.





The matrix shown above right is the result of entering the set of constraints seen earlier.





Matrix M9 is used to store working results when finding the intersections of pairs of lines.  It will be overwritten whenever the Analyse option is chosen.  L9 and L0 contain the x and y coordinates respectively of the vertices of the feasible region.
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Ideas can be applied to:			


	Applications of linear equations and inequalities.





Programs associated with this aplet:


.LINE.S,  .LINE.Q,  .LINE.PLT,   .LINE.ANL,   .LINE.OBJ,   .LINE.CON
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