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1. Problem definition 
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2. Mathematical model 
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Constraints:  
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Features of the problem P 

1. Mixed-integer LP problem, several 

hundreds of variables 

2. NP-complete => a special approximate 

algorithm must be developed. 

3. The feasible set of values may be empty, 

so auxiliary variables are necessary – 

deviations from the upper and lower 

constraints: (4),(6)-(8).  

4. Several forms of the objective function 

(1) are possible (by profit, by volume etc.), 

but this is reflected only in objective 

function coefficients, and has little effect 

on the solution algorithm. 

5. Dual estimates, obtained during solution 

of P*, are useful for identification of 

“bottlenecks” in the production process. 
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2. Mathematical model: 

constraints matrix for P* 
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1. Find vector X – solution to the problem P* (by using 

multiplicative simplex method). 

2. Build the initial population for the genetic algorithm, 

where each specie is a vector obtained by rounding each 

element of vector X to a number, divisible by the number 

of sheets in the respective press, either upward or 

downward in random manner. 

3. With the use of genetic algorithm find suboptimal 

solution to the problem P. 

2. Mathematical model: 

main solution algorithm for P 
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3. “Matrix designer”. Problems of 
constructing main matrix. 

• Large dimension 

• Block structure 

• Complicated structure 

• Changes with every modification of the 
mathematical model 

• And other 
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The special data structure to increase the efficiency 

of storing and using data with regard to the structure 

of submatrices, developed in IT-park of PetrSU 

It allows to effectively: 

• form a constraints matrix using its block structure 

• get data from the matrix 

• modify the constraints matrix in case of 

modifications to the problem statement 

• group matrix columns into sets and modify them 

3. “Matrix designer” – the 
special data structure 
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3. “Matrix designer”. 
Submatrices. 

 

Class name 

 

Memory 

requirem

ents 

Time requirements 

Get scalar 

product 

Get column Get element 

MatrixSame(m,n) O(1) O(m) O(m) O(1) 

MatrixDiagonalSame(m) O(1) O(1) O(1) O(1) 

MatrixSimple(m,n) O(nm) O(m) O(m) O(1) 

MatrixDiagonalSimple(m) 

 

O(m) O(1) O(1) O(1) 

MatrixModular(m, n, k) 

Where k – amount of non-zero 

elements in column 

O(kn) O(k) O(k) O(k) 
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Shift by width 

and height A 

Sizes of A 

x1 x2 x3 x4 

3. “Matrix designer”. 
Specify block structure 
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3. “Matrix designer”. 
Example 
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3. “Matrix designer”. 
Modifying problem 
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3. “Matrix designer”. 
Modifying source code. 
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4. User 

interface 
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5. Economic benefits, conclusion 

The use of the services enables the Customers to  

• increase profitability («effect») 1-1.5% 

• reduce material losses by 1-3%,  

• increase the equipment uptime by 1-3%,  

• decrease working assets (raw materials, and semi-

finished products in production process) 

• reduce the production planning calculations time by 

1.5-2 times due to very fast planning and replanning 

calculations (just few seconds) 

The annual effect of ≈80k€ at each mill 


