Can you please explain me this process (Question #1 below) more clearly IN YOUR OWN WORDS so I better understand how to do such a problem?

1) Problem:

Minimize
C = 5x1 + 4x2 + 3x3
 
Subject to:
X1 + x2 + x3 >= 100
2x1 + x2 >= 50
 
The duality principle requires the entire problem be written as an augmented matrix, with the constraints as the upper rows and the objective function as the bottom row.
 
[ 1  1  1  |  100 ]
[ 2  1  0  |   50 ]
[ 5  4  3  |    0 ]
 
The matrix must then be transposed.  Transposing means swapping the rows and columns of the matrix.  The new transposed matrix becomes:
 
[   1   2 | 5 ]
[   1   1 | 4 ]
[   1   0 | 3 ]
[ 100  50 | 0 ]
 
See how that works?  Follow the colors from the columns in the original matrix to the rows in the transposed matrix.
 
The problem now becomes a standard maximum problem:
 
Maximize
P = 100y1 + 50y2
 
Subject to:
Y1 + 2y2 <= 5
Y1 +  y2 <= 4
Y1       <= 3
 
This problem can be plugged into an initial tableau:
 
BV   P   y1   y2   s1  s2  s3  RHS
S1 [ 0    1    2   1   0   0   5 ]
s2 [ 0    1    1   0   1   0   4 ]
s3 [ 0    1    0   0   0   1   3 ]
 P [ 1 –100  -50   0   0   0   0 ]
 
The first pivot operation is going to occur in column y1 because the entry in the objective function row is the lowest negative number.  The pivot row is s3 after comparing the quotients of the RHS column divided by every entry, except the objective function entry, in the pivot column:
 
s1 = 5 / 1 = 5
s2 = 4 / 1 = 4
s3 = 3 / 1 = 3
 
The pivot row always contains the smallest quotient.
 
It’s time to perform some row operations to turn the pivot element into a 1 and all other entries in the column into 0’s.  
 
R1 = R1 – R3
R2 = R2 – R3
R4 = R4 + 100R3
 
BV   P   y1    y2  s1  s2  s3  RHS
S1 [ 0    0    2   1   0  -1   2 ]
s2 [ 0    0    1   0   1  -1   1 ]
y1 [ 0    1    0   0   0   1   3 ]
 P [ 1    0  -50   0   0 100 300 ]
 
There is still a negative entry in the objective function row in column y2.  Comparing the quotients of column y2 and the RHS:
 
s1 = 2 / 2 = 1
s2 = 1 / 1 = 1
 
The quotients are equal, so we have the option of selecting the element in row s1 or row s2 to be the pivot element.  Let’s use the element in row s2 as the pivot element.
 
R1 = R1 – 2R2
R4 = R4 + 50R2
 
BV   P   y1    y2  s1  s2  s3  RHS
S1 [ 0    0    0   1  -2  -1   0 ]
y2 [ 0    0    1   0   1  -1   1 ]
y1 [ 0    1    0   0   0   1   3 ]
 P [ 1    0    0   0  50  50 350 ]
 
The final solution becomes the maximum value of P is 350 when y1 =3 and y2 = 1.  The minimum value of C occurs at 350 when x1 = 0, x2 = 50, and x3 = 50
