
4.1 How to Convert an LP to Standard Form  

Standard form

Each inequality constraint must be replaced by an equality constraint
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Excess Variable   ei

a < constraint

-- adding a slack variable si

a > constraint

-- subtracting a excess variable ei
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4.2 Preview of the Simplex Algorithm

nnxcxcxcz  2211  min

),....2,1(0

2211

22222121

11212111

nix

bxaxaxa

bxaxaxa

bxaxaxa

i

mnmnmm

nn

nn









s.t.





























mnmm

n

n

aaa

aaa

aaa

A

21

22221

11211

  

  

  






















nx

x

x

2

1

x






















mb

b

b

2

1

b

Ax = b

m linear equations

n variables

Basic variable (BV)            m     

Nonbasic variable (NBV)   n-m : set variables = 0

mn 



Basic feasible solution

(bfs:基底許容解)
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4.3 Simplex Algorithm

Maximization problems

Step 1 Convert the LP to standard form.

Step 2 Obtain bfs (if possible) from the standard form.

Step 3 Determine whether the current bfs is optimal.         

Step 4 If the current bfs is not optimal, determine which 

nonbasic variable should become a basic variable and which 

basic variable should become a nonbasic variable to find a new 

bfs with a better objective function value.

Step 5 Use ero’s to find the new bfs with the better objective 

function value. Go back to step 3. 



Convert the LP to Standard Form
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Non negative

Coefficient of BV = 1
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Determine the Entering Variable 

What limits how large we can make x1?
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Winner of the ratio test: How much increase x1

Right-hand side of row

Coefficient of entering variable in row

Pivot in the Entering Variable 
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321 203060 xxxz 

Ratio =

Most positive coefficient

ero step: Gauss-Jordan Method
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Pivot term: x1 from most positive coefficient 

Pivot row: Row 3 from ratio test 
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Enter x1 into the basis (x1 become 

BV), leave s3 from the basis (s3

become NBV).



Iteration
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Canonical Form 2

: Negative coefficient

: Nonpositive coefficient
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Representing Simplex Tableaus
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