D1: LINEAR PROGRAMMING (ii) (FURTHER MATHS) 


1)  Consider the linear programming problem:



maximise
P = -3x + y,



subject to
3x + 2y ≤ 24,





4x + 9y ≤ 36,





-2x +  y ≤ 1,



and

x ≥ 0,  y ≥ 0.

Represent the problem as an Initial Simplex tableau and use the Simplex algorithm to solve the problem.  Interpret your final tableau.
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2)  Consider the linear programming problem:


maximise
P = 2x - 4y - z,



subject to
6x + 5y + 3z ≤ 30,





5x + 2y + 4z ≤ 20,



and

x ≥ 0,  y ≥ 0, z ≥ 0.

(i) By adding slack variables, s and t, express the constraints in the form of two equations together with the inequalities s ≥ 0, t ≥ 0, x ≥ 0, y ≥ 0 and z ≥ 0.
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(ii) Represent the problem as an initial Simplex tableau.  Perform one iteration of the Simplex algorithm and write down the values of x, y, z and P that result from this iteration.
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(iii) Describe what happens to the values of the variables, and the value of P, whenever you perform an iteration of the Simplex algorithm to solve a problem like the one above.  Explain what performing an iteration of the Simplex algorithm corresponds to geometrically.




[3]

[OCR June 2001]

3)  A linear programming problem has the following information:


maximise
P = 5x + 4y – 2z,



subject to
3x + 2y + z ≤ 5,





  x +   y +  z ≤ 2,



and

x ≥ 0,  y ≥ 0, z ≥ 0.

(i) By adding slack variables, s and t, express the constraints in the form of two equations together with the inequalities s ≥ 0, t ≥ 0, x ≥ 0, y ≥ 0 and z ≥ 0.  Represent the problem as an initial Simplex tableau.
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(ii) Use the Simplex algorithm to find the values of x, y and z that produce the maximum value of P.  State this maximum value.
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The topics that I need to study further are …
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