. Linear Programming .
Calculating the maximum profit for a combination of resources given certain restrictions (constraints)
Method:

1) Identify the objective function to be optimized and the constraints
2) Form constraint equations 



eg Less than 5 staff are needed












     At most 6 truck are available

3) Graphically represent the constraints

These will be in the form of inequalities eg staff < 5,    trucks ≤ 6


Some constraints are implied eg staff ≥ 0 and trucks ≥ 0
4) Is the inequality line included?  
> < (not included so dotted line)     verses  

    
≥ ≤ (is included so solid line)
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5) Shaded the feasible region which fits all constraints (shade out is better)
6) Find points of intersection between lines

Or points near if not whole numbers or < > (dotted lines)

7) Test profit equation (Objective function) at points of
    ‘intersection’ to find maximum value
eg Profit = $10 000 × Trucks –  $12 000 × Staff
Skills:
Sketching linear inequalities & shading    






Ex 12.01  p231


Finding feasible region given a series of constraints




Ex 12.02  p231
Forming inequalities from mathematical sentences


eg. There are at least 4 ‘x’ for every ‘y’               (  x ≥ 4y
















Ex 12.03  p233
Finding points of intersection
Testing for a maximum or minimum at points of intersection

Ex 12.04  p235
Multiple solutions (Objective function parallel to a constraint line) 
Ex 12.05  p239
Solving applied linear programming problems





Ex 12.06  p243

Sketching linear inequalities & shading
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Sketch line 








y < 2x – 4

y = mx + c


ax + by + c = 0






2x – 3y ≥ -6



x intercept put y = 0



y intercept put x = 0
Shading:  if unsure test the point (0,0)
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Does it satisfy the inequality?

Shade 
[image: image4.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

³

£

³

-

4

4

12

4

3

x

y

x

y

[image: image5.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

³

£

+

£

+

0

4

6

2

x

x

y

x

y

[image: image6.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

³

£

-

£

3

2

1

2

y

y

x

y


[image: image7.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

>

<

<

+

4

2

8

2

5

x

x

x

y

[image: image8.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

£

-

³

+

£

+

1

1

10

2

5

x

x

y

x

y

[image: image9.wmf]ï

î

ï

í

ì

+

£

-

-

³

-

-

£

2

5

.

0

3

1

2

x

y

x

y

x

y


Shading Sheet A
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Shading Sheets B 
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Shading Sheets C 
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Shading Sheets D 
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Sigma p231�Ex 12.01 & 12.02  
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