SLBS

EXPLAINING SIMPLEX

Example

Maximise P = 2.5x + 3.0y

Subject to
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L1:
3x + 6y = 90
L2:
  2x + y = 35

L3:
    x + y = 20

O, A, B, C & D are all basic feasible solutions

Choose an isoprofit line   2.5x + 3y = 30

(30 is chosen so that it has factors of 2.5 & 3)


Moving this line out identifies C as the point where the maximum profit occurs.

Vertices of the feasible region are:

O(0, 0)     A(17.5, 0)     B(15, 5)     C(10, 10)     D(0, 15)

PO = 0     PA = 43.75    PB = 52.5     PC = 55     PD = 45

Maximum Profit at C

x = 10, y = 10 with PMAX = 55

We introduce slack variables r, s & t such that:

3x + 6y + r = 90


2x + y + s = 35


x + y + t = 20
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r = 0 gives line L1

s = 0 gives line L2

t = 0 gives line L3

The five sides of the feasible region are given by the equations:


x = 0, y = 0, r = 0, s = 0 and t = 0

Each vertex of the feasible region is given by two of the five variables x, y, r, s & t being zero

O:
x = 0, y = 0

A:
y = 0, s = 0

B:
s = 0, t = 0

C:
r = 0, t = 0

D:
x = 0, r = 0

[Geometrically, each side of the feasible region is given by equating one variable to zero and each vertex of the feasible region is given by equating two of the variables to zero]

Simplex simply moves round these vertices.

SIMPLEX METHOD
3x + 6y + r = 90

2x + y + s = 35

x + y + t = 20

P – 2.5x – 3y = 0

Initial tableau:

	b.v.
	x
	y
	r
	s
	t
	Value
	

	r
	3
	6
	1
	0
	0
	90
	

	s
	2
	1
	0
	1
	0
	35
	

	t
	1
	1
	0
	0
	1
	20
	

	P
	-2.5
	-3
	0
	0
	0
	0
	



[This represents point O where x = 0 & y = 0]
The most negative entry in the last line (-3) is chosen as the pivotal column.
Reason

A one unit increase in x increases P by 2.5

A one unit increase in y increases P by 3

So we choose to increase y from 0 rather than x as it will give the most increase in P. (y is called the entering variable)

Hence the most negative entry in the last line will give the biggest increase in P.
	b.v.
	x
	y
	r
	s
	t
	Value
	

	r
	3
	6
	1
	0
	0
	90
	 

	s
	2
	1
	0
	1
	0
	35
	

	t
	1
	1
	0
	0
	1
	20
	

	P
	-2.5
	-3
	0
	0
	0
	0
	



θ-values are found by dividing the entry in the value column by the entry in the pivotal column.  The row with the smallest

θ-value is called the pivotal row.
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The number 6 is called the pivot and is usually ringed.

Reason
With x = 0 we now have:

 
[image: image4.wmf]6

y

+

r

=

9

0

Þ

r

=

9

0

–

6

y

 

 

 

 

 

 

(

1

)

 

y

+

s

=

3

5

Þ

s

=

3

5

–

y

 

 

 

 

 

 

 

 

 

 

(

2

)

 

y

+

t

=

2

0

Þ

t

=

2

0

–

y

 

 

 

 

 

 

 

 

 

 

(

3

)

 

6

y

+

r

=

9

0

Þ

r

=

9

0

–

6

y

 

 

 

 

 

 

(

1

)

 

y

+

s

=

3

5

Þ

s

=

3

5

–

y

 

 

 

 

 

 

 

 

 

 

(

2

)

 

y

+

t

=

2

0

Þ

t

=

2

0

–

y

 

 

 

 

 

 

 

 

 

 

(

3

)

 

 

We increase y as much as possible without making either

r, s or t negative.
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We must choose the smallest of these so that r, s & t are all non-negative.
These are commonly called θ-values.

So 15 is chosen making r become zero.

r is called the leaving variable.

Hence Row 1 becomes the pivotal row.
We divide the pivotal row by the pivot:

	b.v.
	x
	y
	r
	s
	t
	Value
	

	r
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	15
	 

	s
	2
	1
	0
	1
	0
	35
	

	t
	1
	1
	0
	0
	1
	20
	

	P
	-2.5
	-3
	0
	0
	0
	0
	



We then want to make zeros in every other entry in the pivotal column.

We do this by adding/subtracting multiples of the new pivotal row from all the other rows.

	b.v.
	x
	y
	r
	s
	t
	Value
	

	y
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Note that y is the entering variable and r is the leaving variable.

[This represents point D where x = 0 & y = 15

We have moved up the y-axis from O to D]

Reason
We now wish to rewrite the 3 equations so that y appears in only one equation with unit coefficient and also rewrite P so that it does not contain y.
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Write P – 2.5x – 3y = 0
Add 3(4) to this to eliminate y
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This is what is done in giving the next tableau:

	b.v.
	x
	y
	r
	s
	t
	Value
	

	y
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y is now the basic variable since it has a 1 in Row 1 and zeros elsewhere.  All non-basic variables are set to zero (here it is x and r)
New Pivotal column is the x column (most negative entry of -1)
θ-values
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So Row 3 is the new Pivotal row and the new pivot is ½

	b.v.
	x
	y
	r
	s
	t
	Value
	

	y
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Divide Row 3 by ½ (which is the equivalent of multiplying Row 3 by 2)
The leaving variable is t and the entering variable is x

	b.v.
	x
	y
	r
	s
	t
	Value
	

	y
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We make zeros in every other entry in the pivotal column.

	b.v.
	x
	y
	r
	s
	t
	Value
	

	y
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[This represents point C where x = 10 and y = 10
We have moved along line L1 from D to C

Note that the non-basic variables r & t are both 0]

This solution is optimal as there no negative values in the bottom row.

Maximum Profit at C

x = 10, y = 10 with PMAX = 55

s = 5, r = 0, t = 0
L3
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