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THREE WAYS OF SOLVING AN LP PROBLEM 

1. Graphical solution (practically only for a case of two decision 
variables; advantage: main issues covered in an illustrative and 
comprehensible manner) 
 

2. SIMPLEX algorithm (universal method to deal with all types of LP 
problems; iterative procedure that enables determination of optimal 
solution or identification of an infeasible, unbounded or multiple 
optima problem) 

 
3. Computer programme that uses either SIMPLEX or another 

optimization procedure (we will use Excel to deal with LP problems) 
 



 
 



Example 1. (the case of unique optimal solution) 

 

The corner point in B is computed through solving the following set of equations: 

{
𝒙 + 𝒚 = 𝟓𝟎

𝟑𝒙 + 𝒚 = 𝟗𝟎
⟹ 𝒙 = 𝟐𝟎, 𝒚 = 𝟑𝟎 

 



 

Example 2. (the case of multiple solutions) 

Solve graphically the following LP problem; consider both minimization and maximization of the following 
objective function: f(x,y) = 3x + 9y                          

 

 

 
 



 
The corner points in B and C are computed through solving the following sets of equations: 
 

Point B: {
𝒙 + 𝒚 = 𝟏𝟎

𝒙 = 𝒚
⟹ 𝒙 = 𝟓, 𝒚 = 𝟓                 Point C: {

𝒙 + 𝟑𝒚 = 𝟔𝟎
𝒙 = 𝒚

⟹ 𝒙 = 𝟏𝟓, 𝒚 = 𝟏𝟓  

 
If there are two corner points with the optimal solutions then all the points located in the interval  linking 
such two points also give optimal solution, which can be computed as follows (so called linear 
combination): 

(𝒙𝒐𝒑𝒕, 𝒚𝒐𝒑𝒕) = 𝜔 ∙ (𝑥1𝑜𝑝𝑡 , 𝑦1𝑜𝑝𝑡) + (1 − 𝜔) ∙ (𝑥2𝑜𝑝𝑡 , 𝑦2𝑜𝑝𝑡) 

where: 
0 ≤ 𝜔 ≤ 1 denotes a linear weight 
 
e.g. point (x=7.5; y=17.5)  = 0.5 * (point D, being: x=0, y=20) + 0.5 * (point C, being: x=15, y=15)  

was computed for the weight 𝜔 = 0.5 

See that our objective function f(x=7.5; y=17.5)  = 7.5*3 + 9*17.5 = 180 (which is the same value as in points B&C) 

 

 

 

 

 



Example 3. (the case of unbounded optimal solutions) 

 

 

No limitations to maximization ! 
 
The corner points in B and C are computed through solving the following sets of equations: 

Point B: {
𝟐𝒙𝟏 + 𝒙𝟐 = 𝟕
𝒙𝟏 + 𝒙𝟐 = 𝟔

⟹ 𝒙𝟏 = 𝟏, 𝒙𝟐 = 𝟓                 Point C: {
𝒙𝟏 + 𝒙𝟐 = 𝟔

𝒙𝟏 + 𝟑𝒙𝟐 = 𝟗
⟹ 𝒙𝟏 = 𝟒. 𝟓, 𝒙𝟐 = 𝟏. 𝟓  



 

Example 4. (the case of no solution) 

Minimize or maximize the following LP problem: 
 f(x,y) = 3x + 2y 

 

 
 

No feasible solution exist! 

 



 

EXAMPLE 5 (graphical method) 

 

 



Decision variables: 

 

 

 

 

 

 

 



The LP model: 

 

 

 

 

 

 

 

 

 



 

 



 

The corner points in the graph are computed through solving the following sets of equations: 
 

 {
3𝑀 + 1.5𝑌 = 300000

𝑀 = 90000
⟹ 𝑴 = 𝟗𝟎𝟎𝟎𝟎, 𝒀 = 𝟐𝟎𝟎𝟎𝟎                {

3𝑀 + 1.5𝑌 = 300000
2𝑀 + 3𝑌 = 40000

⟹ 𝑴 = 𝟓𝟎𝟎𝟎𝟎, 𝒀 = 𝟏𝟎𝟎𝟎𝟎𝟎  

 
 



 

In the end there are 5 corner points where one should search for the optimal solution of the problem 

under investigation. The values of the objective function, f(M, Y) = 0.65*M + 0.45*Y, in these points are as 

follows: 

f(M=0, Y=0) = 0.65*0 + 0.45*0 = 0 

f(M=90000, Y=0) = 0.65*90000 + 0.45*Y = 58500 

f(M=90000, Y=20000) = 0.65*90000 + 0.45*20000 = 67500 

f(M=50000, Y=100000) = 0.65*50000 + 0.45*100000 = 77500                                    (MAX) 

f(M=0, Y=1333333) = 0.65*0 + 0.45*133333.(3) = 60000 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 

 

 



 

Finally, solution is: 
M = 50000 
Y = 100000 
 

 

 

 

 



Example 6.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

  



 



 
 
 
 
 
 
 
 
 
 

 

 



Example 7.  

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

 
 
 


