Solve using the simpex method:

1. example

min
3x1
+2x2
- x3
-2x4
-5x5
+6x6
st

 5x2

+3x4
+3x5
+ x6
= 20


 x1
+4x2

+ x4
+2x5

= 24



-2x2
+ x3
+ x4
+7x5

= 17


 xj ≥ 0, j=1..6

Optimal solution: <8, 4, 25, 0, 0, 0>, f(x)=7


2. example

min
 4x1
-5x2
st
 x1
+ x2
≥ 10


 x1
+2x2
≤  4


x1, x2
≥  0

Original problem (without artificial basis) doesn’t have solution 


3. example

min
-4x1
-7x2
st
  x1
+ x2
≥ 10


 4x1
-5x2
≤ 20


 x1, x2
≥  0

Problem doesn’t have solution.


4. example

max
 6x1
+ 2x2
st
 3x1
+ x2
≤ 12



  x2
≤  3


  x1, x2
≥  0

Optimal solution: <4, 0, 0,3>, <3, 3, 0,0>, f(x)=24


5. example

max
6x1
-6x2
+ x3
-11x4
st
3x1
+ x2
- x3
+ 2x4
≤4


-x1

+7x3
- 7x4
≤8


2x1
+2x2
+3x3
-  x4
≤5


x1, x2, x3, x4 ≥ 0

Optimal solution: x = (17/11, 0, 7/11, 0, 0, 56/11, 0), f(x) = 109/11


6. example

max 3x1+x2+5x3+4x4+x5
st
 x1
+3x2
+2x3

+ x5
= 12


3x1
+ x2
+ x3


=  6


5x1
- x2
-2x3
+x4

= 10


x1, x2, x3, x4, x5 >= 0

Optimal solution: x = (0, 0, 6, 22, 0), f(x) = 118

