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The present paper presents the effect of the coefficient variables from the 
objective function over the optimal solution.In order to do this, will be 
modify one after the other the coefficients from the objective function , all 
the others parameters remaining at initial values. In the case of studying 
the effect produced by small variation of the unitary profits over the found 
optimal solution, was obtained a small variation of the total profit, 
without a modification the optimal combination previously found. But to a 
large variation of the unitary profit of the PF1 product, it observed a 
large decrease of the maxim profit, as well as changes in the range of-
products structure of the production program. 
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1. INTRODUCTIVE NOTIONS 
In the mathematical model of a linear programming problem it 

supposes that all the involved parameters are constants. 
To the maxim problems, the coefficient of the variables form the 

objective function  represents the unitary benefit of the fabricated products. 
These coefficients can be modified from one production to the other, due to 
different causes, among them being increase or decrease of the natural gas 
of electrical energy price. 

The paper shows the effect above the optimal solution of some 
variation of the variables coefficients from the objective function, 
representing in fact the main objective of the sensitive analysis. 

This sensitive analysis for the variables coefficients establish the 
intervals in which may vary each of these coefficients in the manner that the 
optimal solution remains unchanged. 
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The sensitive analysis is based on the fact that at a given moment, 
one at a row the coefficients modifies, the others parameters remaining at 
their initial values. 

 
2. PROBLEM DATA 

In an atelier are produced three types of finite parts (X1, X2, X3), 
using two machine-tools  (M1, M2). Is already known the number of 
functioning time of each machine, the processing durations for each finite 
product on each installation and the unitary profit of each finite part, these 
all data being gathered in the table below. 

Table 1  
      Finite Part 

Machine-tools 
X1 X2 X3 Available Time 

M1 2 3 5 4500 hours 
M2 1 2 3 2500 hours 
Unitary Profit  3 4 8  

 

 The problem poses to find out the number of each finite part in order 
to obtain maxim profit. 

In order to solve this type of problem it is recommended to utilize 
the Linear and Integer Programming module of the WinQSB software. 

The associated mathematical model is the linear programming 
problem presented in figure 1: 
 

 
Fig.1. Problem data introduce in normal form 
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 3. SOLVING THE PROBLEM 
The answer to this problem is given by the simplex algorithm, which 

will solve simultaneously the sensitive analysis too.  
 
Selecting the Solve the Problem option from the Solve and Analyze 

menu, it can be obtained directly the final solution (fig. 2), or can be 
visualized the made steps in order to solve the problem - the Solve and 
Display Steps option (fig.3) of the same menu. 
 

 
Fig.2. The Combined Report 

  

 
Fig.3. The final simplex table 

 

It may be observed the fact that the given problem admits an unique 
finite optimal solution. The maxim profit consists in 7000 monetary units 
[m.u.]. In our case, the optimal combination of products is 1000 units of X1 
and 500 units of X3. Producing one unit of X2 will bring a decrease of the 
total profit by 1 m.u. 

The figure 4 represents the sensitive for the variables coefficients of 
the objective function.  



FACULTATEA DE MANAGEMENT AGRICOL 

The stability intervals of the optimal solution x* in rapport with each 
of the  c1, c2 and c3 coefficients of the objective function, presented in 
figure 4 are: 2.6667≤c1≤3.2; c2≤5.0; 7.5≤c3≤9.0. Because the actual values 
3, 4, 8 m. u. of these coefficients are located inside the intervals, it reach the 
conclusion that x* is stable in rapport with each of them. 

 

 
Fig.4. Sensitivity analysis of the OBJ 

 

In order to perform the sensitive analysis of the three coefficients 3, 
4 and 8, we have to solve the following three cases: 

Case 1. It modifies the unitary profit of the first product. 
If c1 = 3.2 (the right extremity of the stability interval of x* solution 

in rapport with c1 = 3), the combined report of the problem solution is 
depictured in figure 5.  

 

 
Fig.5.  

 

 When c1 = 2.6667 (the left extremity of the stability interval of x* 
solution in rapport with c1 = 3), then the combined report of the problem 
solution is showed in figure 6. 

Case 2. It modifies the unitary profit of the second product. 
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If the unitary profit of the X2 product will be c2 = 5, then the optimal 
solution is identical with the one of the initial problem. 

 
Fig.6. 

 

Case 3. It modifies the unitary profit of the third product. 
When c3 = 9.0, the combined report shows that there is an alternative 

solution too (fig.7). 
 

 
Fig.7. 

 

 
Fig.8. 

 

If c3 = 7.5, besides the presented solution in the combined report 
form figure 9, it appears again an alternative solution, identical with the one 
presented in figure 8.  
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Fig.9. 

 

4. CONCLUSIONS 
The given problem admits a unique optimal finite solution: the 

maxim profit is achieved in the case of manufacturing 1000 units of X1 and 
500 units of X3. 

In Case 1, when c1 = 3.2, is observed o growth of the maxim profit 
of 200 m.u. if there will be produced 2250 units of X1, and when c1 = 
2.6667, the maxim profit come down to 6666.7 m.u., and the optimal 
combination is the same with the initial problem. 

In Case 2, the optimal combination is the same with the initial 
problem, and in the last case, appear in both of the situation alternative 
solutions. When the unitary profit of X3 takes the higher value of the 
stability interval, the maxim profit is 7500 m.u., if there will be fabricated 
only 883 of X3 product, the alternative solution showing a profit of only 
6500 m.u. But the optimal combination consist in 1500 X1 parts and 500 X2 

parts. The same solution is offered in the case of c3 = 7.5. 
The overall conclusion is that for a small variation of the unitary 

profit, without a modification the optimal combination previously found, the 
variation of the total profit is also small, when they take the minimal values 
of the stability intervals. But when the unitary profits have maximal values, 
it observes a higher augmentation of the maxim profit, along with changes 
in the range of-products structure of the production program. 
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