
Simplex Method

Step 1. Convert to a system of linear equations.

1. Add a slack variable in each constrain.
2. p = ax + by + cz + ... → −ax− by − cz... + p = 0

Ex.

Maximize p = 6x + y + 3z −6x− y − 3z + p = 0
subjective to 3x + y ≤ 15 3x + y + s = 15 s, t

2x + 2y + 2z ≤ 20 ⇒ 2x + 2y + 2z + t = 20 slack variables
x ≥ 0, y ≥ 0, z ≥ 0 x ≥ 0, y ≥ 0, z ≥ 0

s ≥ 0, t ≥ 0, p ≥ 0

Step 2. Set up the initial tableau.

1. active variables: the variable that its column has already been cleared
(reduced). In this example, they are s, t, and p.

2. inactive variables: In this example, they are x, y, and z.
3. basic solution: set the inactive variables zero to get the values of active

variables. If we let x = y = z = 0, then from the three equations
above, we get s = 15, t = 10 p = 0 as the basic solution.

x y z s t p
s 3 1 0 1 0 0 15
t 2 2 2 0 1 0 20
p −6 −1 −3 0 0 1 0

Step 3. Select the pivot column.
The most negative number on the bottom row. In this example, it is
x-column.

Step 4. Select the pivot in the pivot column.

test ratio= the entry on the last column and on the same row as the denominator
a positive entry on the pivot column

Find the test ratios of all positive entries in the pivot column, then use
the smallest one to clear the column. In this example, since there are
two positive entries in x-column which are 3 and 2. So the test ratios are
15
3 = 5 and 20

2 = 10, we use the former one.

Step 5. Clear the pivot column then relabel the pivot row with the label of pivot column.
This is called ”Entering variable and departing variable”.

Ex. Replace the s on the left column by x.

x y z s t p
s 3 1 0 1 0 0 15
t 2 2 2 0 1 0 20
p −6 −1 −3 0 0 1 0

⇒

x y z s t p
x 3 1 0 1 0 0 15
t 0 5

3 2 − 1
3 1 0 10 R2 − 2

3R1

p 0 −1 −3 2 0 1 30 R3 + 2R1
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Step 6. Repeat step 3-5 until the bottom entry of each variable column is positive.

Ex. We pivot the z-column and the test ratio is 10
2 = 5

x y z s t p
x 3 1 0 1 0 0 15
t 0 5

3 2 − 1
3 1 0 10

p 0 −1 −3 2 0 1 30

⇒

x y z s t p
x 3 1 0 1 0 0 15
z 0 5

3 2 − 1
3 1 0 10

p 0 7
2 0 3

2
3
2 1 45 R3 + 3

2R2

Since the entries on the bottom row are all positive, then we can stop. Now,
x, z, and p are active variables. and the last tableau says

3x +1y 0z 1s 0t 0p = 15
0x + 5

3y +2z − 1
3s +1t +0p = 10

0x + 7
2y +0z + 3

2s + 3
2 t +1p = 45

By setting y = s = t = 0, we get x = 5, z = 5, p = 45.
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