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There are three types of forms:
1- General form.
2- Conical form.
3- Standard form.
First: The General Form
Max or Min (z)= 
                    Such that            i=1, 2, 3,…..m
                                                            j=1, 2, 3, …..n
Second:  The Conical form
1 - The objective function of the type Maximize only.
2 - The constraints should be only less than or equal.
3- The variables shall be restricted sign.

Max (z)= 
       Such that            i=1, 2, 3, …..m
                                       j=1, 2, 3, …..n

In order to achieve the conditions of this form and in what kind of objective functions or constraints or variables we do the following treatments:
1. If the objective function of the type is minimize, it must be multiplied by (-1) to become a maximize function.
For Example: 
Min (z) = 4X1 + 2X2             *(-1)
Max (z) = - 4X1 - 2X2
2. If the constraint of the type (≥), it must be multiplied by (-1) to become (≤).
For Example: 
4X1 + X2 ≥ 10                       *(-1)
-4X1 - X2 ≤ -10 
3. If the constraint is of the type (=), it will converts into two constraints, the first type is (≤) and the second constraint type is (≥), after that the second constraints should be multiplied by (-1) to become (≤).
For Example: 
5X1 + 3X2 = 15
5X1 + 3X2 ≤ 15  ………………………… (1)
5X1 + 3X2 ≥ 15               *(-1)
-5X1 - 3X2 ≤ -15 ………………………. (2)
4. If the left side of the constraint an absolute value, it will converts into two constraints:
For Example: 
I 4X1 + 2X2 I ≤ 5
4X1 + 2X2 ≤ 5 ……………. (1)
-4X1 - 2X2 ≤ 5 ……………. (2)
5.  If there is a variable unrestricted by a sign it must be converted to restricted by a sign by writing the variable in the form of the difference between two variables that are both restricted by a sign.
For Example: 
X2       unrestricted sign
( - )
Example (1): Convert the problem of linear programming to the conical form:
	Min (z) = 2X1 + 3X2                 *(-1)
      Such that   
           2X1 + X2 ≤ 9
         4X1 + 5X2 ≥ 5            *(-1)
           X1 + 2X2 = 10
      I 2X1 + 5X2 I ≤ 12
                X1, X2 ≥ 0

	Solution:
Max (z) = -2X1 - 3X2                 
       Such that   
            2X1 + X2 ≤ 9
          -4X1 - 5X2 ≤ -5           
            X1 + 2X2 ≤ 10
            -X1 - 2X2 ≤ -10
          2X1 + 5X2  ≤ 12
         -2X1 - 5X2  ≤ 12
                 X1, X2 ≥ 0


Home Work
1) Convert the problem of linear programming to the conical form:
Max (z) = 2X1 + X2                 
      Such that    
                   X1 + 2X2 ≤ 4
                   X1 + 4X2 ≤ 10           
                                            X1 ≥ 0      X2    unrestricted sign

2) Convert the problem of linear programming to the conical form:
Min (z) = 3X1 + 4X2                 
      Such that
                 2X1 + 4X2 ≤ 12
                   X1 + 3X2 ≥ 8           
                     X1 + X2 = 6
                                           X1 ≥ 0     X2 ≥ 0
3) Convert the problem of linear programming to the conical form:
Max (z) = 4X1 + 3X2                 
      Such that   
                  I 2X1 + 4X2 I ≥ 12
                      2X1 + X2 ≥ 8
                        X1 + X2 = 6
                                            X1,  X2 ≥ 0
Third: The Standard Form
Properties of Standard form:
1- The objective function is max or min.
2- All constraints in the case of equality.
3- The right side for each constraint must be positive.     bi ≥ 0
4- All variables are restricted sign.   Xj ≥ 0
Notes on the conversion of linear programming models to standard form
1- When the constraint is ( ≥ ) it must be added (-Si) to become:  
X1 + X2  ≥ 10 
X1 + X2 - Si = 10                            
2- When the constraint is ( ≤ ) it must be added (+Si) to become:  
X1 + X2  ≤ 10 
X1 + X2 + Si = 10  

3- If the right side of the constraint has a negative value, it must be converted to positive by multiplying (-1) to become:
10X1 - 2X2  ≥ -16          *(-1)
-10X1 + 2X2  ≤ 16
-10X1 + 2X2 + Si = 16
4- If  the left side of the  constraint  is absolute value, it become:
I 10X1 + 2X2 I ≤ 5
10X1 + 2X2  ≤ 5	10X1 + 2X2  + Si = 5
-10X1 - 2X2  ≤ 5	-10X1 - 2X2  + Si = 5
5- The variables that are unrestricted by a  sign are converted to  restricted by a  sign:
         X1  unrestricted sign 	                  ( - )

Example (1): Convert the problem of linear programming to the standard form:
	Max (z) = 3X1 + 2X2                 
      Such that   
           X1 + 3X2 ≤ 9
         4X1 + 2X2 ≥ 5           
               X1, X2 ≥ 0

	Solution:
Max (z) = 3X1 + 2X2 + 0 S1 + 0 S2             
       Such that   
            2X1 + X2 + S1 = 9
          4X1 + 5X2 – S2 = 5           
                 X1, X2 , S1 , S2  ≥ 0



Example (2): Convert the problem of linear programming to the standard form:
	Min (z) = 2X1 + X2   
      Such that   
           X1  -   X2 ≤  6
         2X1 + 3X2 ≥ - 4         *(-1)
                     X2 ≤  2
                X1, X2 ≥ 0

	Solution:
Min (z) = -2X1 - 3X2 +  0 S1 + 0 S2 + 0 S3              
       Such that   
            X1  -   X2 + S1 = 6
         -2X1  - 3X2 + S2 = 4
                       X2 + S3 = 2
[bookmark: _GoBack]           X1, X2 , S1 , S2 , S3  ≥ 0



Home Work
1) Convert the problem of linear programming to the standard form:
Max (z) = 2X1 + X2                 
      Such that    
                   X1 + 2X2 ≤ 4
                   X1 + 4X2 ≤ 10           
                                            X1 ≥ 0      X2    unrestricted sign

2) Convert the problem of linear programming to the standard form:
Min (z) = 3X1 + 4X2                 
      Such that
                 2X1 + 4X2 ≤ 12
                   X1 + 3X2 ≥ 8           
                     X1 + X2 = 6
                                           X1 ≥ 0     X2 ≥ 0
3) Convert the problem of linear programming to the standard form:
Max (z) = 4X1 + 3X2                 
      Such that   
                  I 2X1 + 4X2 I ≥ 12
                      2X1 + X2 ≥ 8
                        X1 + X2 = 6
                                            X1, X2  ≥ 0
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