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1 Introduction 

The aim of this paper is to construct a generalized net model for solving the Problem of 
appointments (for GNs, see [3, 4]). 

Let us have a number of Ei experts, i = 1, …, p; a number of Cj criteria, j = 1, …, q; and a 
number of Kk candidates, k = 1, …, s. The experts evaluate the candidates using the criteria. 
Each expert has own rating of expertise. So we use the following sets: a set of criteria 
Cj = {C1, …, Cq}, a set of candidates Kk = {K1,…, Ks}, a set of experts Ei = {E1, …, Ep}, and a 
set of ratings of the experts Ri = {R1,…, Rp}. 

For making the decision, we will use the theory of the Index Matrices (for IMs, see [1, 2]). 
We can break up the process of decision making into the following five steps: 

• Step 1. Constructing an index matrix with weight coefficients corresponding to each 
criterion: 
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• Step 2. Each expert evaluates candidates on the square index matrix. So, for the t–th 
expert we have: 
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where kj ,β  is the evaluation of the relation between criteria Cj and discipline 

Kk from the i–th expert, i = 1,…, p, j = 1,…, q, k = 1,…, s. As a result, we will 
obtain a number of p different IMs. 

• Step 3. Multiplying the index matrices Сi with corresponding rating of the experts: 
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• Step 4. Determining the average experts’ estimations for the candidates:  

ЕK = (R1.С1 ⊕ R2.С2 ⊕ ... ⊕ Rp.Сp) / p. 

• Step 5.  Multiplying the index matrix ЕK and the index matrix with weight coefficients 
СЕ: 

СЕ ☼ ЕK. 

2 A GN-model 

The GN (see Figure 1) contains 8 transitions and 23 places.  
Transition Z1 represents the activities of the candidates. 
Tokens α enter the net via place L1 with initial characteristic “Candidate Kk”, k = 1, 2, …, s. 

 Z1 = 〈{L1, L3}, {L2, L3}, R1, ∨(L1, L3)〉, 

where: 
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and the predicate in the index matrix is W3,2 = “The candidates are determined”. 
The tokens entering place L2 obtain characteristic “Kk = {K1, K2, …, Ks}”. The tokens enter-

ing place L3 do not obtain new characteristics. 
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Figure 1: GN model of the Problem of appointments. 

Transition Z2 represents the activities of the experts. Tokens β enter the net via place L4 with 
initial characteristic “Expert Ei, rating Ri”, i = 1, 2, …, p.  

Z2 = 〈{L4, L7}, {L5, L6, L7}, R2, ∨(L4, L7)}〉, 

where: 

TrueWWWL
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and the predicates in the index matrix have the following meanings: 
• W8,5 = “The list with rating of the experts is ready”, 
• W8,6 = W8,7 = “The list with experts is ready”. 

The tokens entering place L5 obtain characteristic “Ri = {R1, …, Rp}”. The tokens entering 
place L6 and L7 obtain characteristic “Ei = {E1, …, Ep}”. The tokens entering place L8 do not 
obtain new characteristics. 

Transition Z3 represents the activities with the criteria. 

Z3 = 〈{L9, L12}, {L10, L11, L12}, R3, ∨(L9, L12)}〉, 

where: 
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and the predicates in the index matrix are: W12,10 = W12,11 = “The list with criteria is ready”.  
The tokens entering places L10 and L11 obtain characteristic „Cj = {C1, …, Cq}”. The tokens 

entering place L12 do not obtain new characteristics. 
Transition Z4 represents the construction of the index matrix with weight coefficients cor-

responding to each criterion. 

Z4 = 〈{L7, L10, L14}, {L13, L14}, R4, ∨(∧(L7, L10), L14)〉, 
where: 
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and the predicates in the index matrix have the following meanings: 
• W14,13 = “The index matrix СЕ”, 
• W14,14 = ¬ W14,13. 

The tokens entering place L13 obtain characteristic “Matrix СЕ”. The tokens entering place 
L14 do not obtain new characteristics. 

 

Transition Z5 represents the estimation of the candidates using the criteria. 

Z5 = 〈{L2, L5, L6, L11, L17}, {L15, L16, L17}, R5, ∨(∧(L2, L5, L6, L11), L17)}〉, 

where: 
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and the predicates in the index matrix have the following meanings: 
• W17,16 = “The index matrix Сi of the expert i is ready”, i = 1, 2, …, p, 
• W15,15 = “There are experts who must estimate the candidates”. 

The tokens entering place L16 obtain characteristic “Index matrix Сi”, i = 1, 2, …, p. The 
tokens entering places L15 and L17 do not obtain new characteristics. 
 

Transition Z6 represents multiplying the index matrices Сi with corresponding rating of the 
experts Ri. 

Z6 = 〈{L15, L16, L19}, {L18, L19}, R6, ∨(∧(L15, L16), L19)〉, 
where: 
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and the predicates in the index matrix have the following meanings: 
• W19,18 = “The index matrices are multiplied with corresponding rating of the experts”. 
• W19,19 = ¬ W19,18. 

The tokens entering place L18 obtain characteristic “Index matrix Ri.Сi”, i = 1, 2, …, p. The 
tokens entering place L19 do not obtain new characteristics. 
 

Transition Z7 represents obtaining the index matrix with averaged assessments of the 
candidates. 

Z7 = 〈{L18, L21}, {L20, L21}, R7, ∨(L18, L21)〉, 
where: 
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and the predicates in the index matrix have the following meanings: 
• W21,20= “The index matrix ЕK = R1.С1⊕R2.С2 ⊕ ... ⊕ Rp.Сp is ready”. 
• W21,21 = ¬ W21,20. 

The token entering place L20 obtains characteristic: 

“Index matrix ЕK = R1.С1 ⊕ R2.С2 ⊕ ... ⊕ Rp.Сp”. 

The token entering place L21 do not obtains new characteristics. 
 

Transition Z8 represents multiplying the index matrix ЕK and the index matrix with weight 
coefficients СЕ. 

Z8 = 〈{L13, L20, L23}, {L22, L23}, R7, ∨(∧(L13, L20), L23)〉, 
where: 
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and the predicates in the index matrix have the following meanings: 
• W23,22 = “The index matrix СЕ ☼ ЕK is ready”, 
• W23,23 = ¬ W23,22. 

The token entering place L22 obtains characteristic “Index matrix СЕ ☼ ЕK”. The token 
entering place L23 do not obtains new characteristics. 

3 Conclusions  

The paper presented a GN-model for solving the Problem of appointments using the theory of 
the Index Matrices.  
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