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on arrangement of the type 
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      (1) 

   1,...,
k

kX X X E   ,    (2) 

where jc  ( 1,...,j k ) are real, jX  are discrete random variables, 

 kE  — common set of arrangements from elements of multiset 

 1,...,G G  . Let  M A  be a mathematical expectation of discrete 

random variable A . 

Theorem 1. Suppose     1 ,...,M M G M G  ,  1,..., k
        is a 

solution of the problem 

1

min
k

j j

j

c x


 ,    1,...,
k M

kx x x E   . 

Then there exists solution    1,...,
k

kX X X E
      of problem (1)-(2) 

that  j jM X     for all 1,...,j k . 

Similar results are obtained for order which is based on consecutive 

comparison of numeric characteristics of random variables. 
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Let  ,k kx y  be a sequence of i.i.d. two-dimensional random vectors 

with arbitrary dependence of the components. A random sequence 

 nT defined by 1 1n n nT x x y     , n N  is called a perturbed 

random walk. I intend to discuss functional limit theorems for 

 
 

 1 1
0

: maxn n n
k k

Y x x y
 

      properly normalized, under various 

assumptions.  
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The other problem to be addressed is weak convergence in the 

Skorokhod space of divergent perpetuities 

     1 1 2 1 2 1:n n nZ v u v u u u v      , 

where  ,k ku v   is a sequence of i.i.d. two-dimensional random vectors 

with arbitrary dependence of the components. 
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Consider asymptotic dissipative process with diffusion perturbation 

defined by stochastic differential equation[1] 
3 1 3
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Limited evolution has a representation 

( ) ( ) ( ) ( ) / 2,du t C u dt B u dw t   

where ( ) ( , ) ( )
X

C u C u x dx   and 2( ) ( , ) ( ).
X

B u u x dx    

Balance condition holds 0 ( , ) ( ) 0.
X
C u x dx   

Operator ( )xL  is obtained from the ratio  

1 2( ) ( ) = [ ( ) ( , )] ( ) ( ) ( , ) / 2 ( ).x V u C u C u x V u B u u x V u       L
 

Lema. Solution of singular perturbation problem for generator[2]  
1

2 0 3 1( , ) = [ ( , ) ( )] [ ( , ) ( ) ( )]u x u x C u u x x u        L Q Q A
 

on perturbed Lyapunov function  
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has form 1( , ) = ( ) ( ) ( ),V u x V u x V u  L L  
where limited generator L  is 

determined from relation ( ) = ( ) ( ) ( ) ( ) / 2V u C u V u B u V u L and 

negligible term )(1 x  is defined by the ratio   
2

1 0 0 0 0 0 1 0 0 1 0( ) = ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ),x x x x x x x x x     C R C C R L A R C A R L  
2

1( ) ( , ) = ( , ) ( , ) ( , ) ( , ) / 2.x u x C u x u x u x u x    A
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We consider the models of stochastic networks in which an input 

flow for each node is a non–homogeneous Poisson flow with rate 

depending on time. At first we consider the networks of [ | | ]r

tM M  -type 

with exponentially distributed service times in each node. For service 

process in such a network it has been found a limit in uniform topology.  

Further the networks with service times distributed by the Erlang low 

was studied. Service time has the following interpretation. If a call arrives 

to service at the i -th  node of the network then its service is split into ( )im  

service phases (stages) that the call passes consistently one by one. Starting 

with the phase 1 it occupies each stage during exponentially distributed 

time with the parameter 
i . Times of occupying phases are independent 

random variables.We will designate such networks by a symbol 

[ | | ]r

t mM E  .  

To simplify the analysis of the [ | | ]r

t mM E  - network we introduce 
( )im  "new" nodes for modeling of the i -th node functioning. These nodes 

are multi-channel stochastic systems of Markov type with the service rate 

i . It is shown that the [ | | ]r

t mM E  - network can be reduced to Markov 
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[ | | ]r

tM M  - network by increasing the dimension of the phase set. In this 

case the approximative process in heavy traffic can be represented in terms 

of the Markov Gaussian process. The limit is, of course, a non-Markov 

Gaussian process. In the case components of the limit is a sum of some 

components of the many-dimensional Markov process. 
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The report focuses on the review of logical and historical development 

of decision support systems (DSS: Decision Support Systems), as well as 

basic modern directions of development of this applied domain. The report 

displays the basic stages of development of DSS. It highlighted some of the 

important features of the methods that are relevant in connection with the 

further development of such systems. In particular, the special urgency of 

the further developing of mathematics for analysis of semi structured data 

and analysis under uncertainties, as well as on - the other hand - the further 

development of information technology on the base of relational and 

NoSQL databases, Internet-technology and client-server designs including 

those oriented on the mobile platform. 
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The quantitative parameters of the specialists’ demand at the labour 

dynamic market should be defined in compliance of the country’s social-

economic development strategy development. The strategy of the country’s 

social economic development is a very important document, which depicts 

the perspectives of the field development that itself needs the supply of the 

qualified specialists of the mentioned fields. The quantitative parameters of 

specialists’ demand should be defined by satisfying those demands at 

maximum level. This means that the vacant jobs should be filled in with the 

specialists at the labour market.  

We assume: , 1, ,HR H h  is regions of the country, then:  

 

. . ( )( ; 1,12; 1, ; 1, ;j
H motx pr t iR N i j q H h    

 

. . ( )( ; 1,12; 1, ; 1, ;j
H motx bak t iR N i j q H h    

 

. . ( )( ; 1,12; 1, ; 1, ;j
H motx mag t iR N i j q H h    

 

It is obvious: 

( ., ., .) . . ( ) . . ( ) . . ( )( ( ( ;j j j
motx pr bak mag H H Hmotx pr t i motx bak t i motx mag t iQ R N R N R N     

1,12; 1, ); 1, ;i j q j H h     

where: ( ., ., .)motx pr bak magQ  - presents the specialists with the professional, 

Bachelor’s, Master’s education in the period ( )t i  at the labour market.  

Finally, targeted F  function will be: 
( )

( ., ., .) . . . . ( )( ); 1, ; 1,12; 1, .kU j
motx pr bak mag miw pr bak mag t i

k i j

F Q m k e i j q      
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We study multicriteria stochastic optimal control problems in 

discrete time for finding optimal (dividend) policies of an insurance 

company with respect to profitability and risk indicators. 

The evolution of the company’s capital is modeled by a controlled 

risk process, possibly with random stopping (ruin) time. The vector 

objective functional has the form of expected total discounted reward/risk 

indicators (until ruin). The task is to construct a Pareto-efficient frontier 

and to find corresponding Pareto-optimal controls. Remark that for the one 

criterion problem a barrier dividend strategy is optimal (de Finetti (1957)), 

but approximating or finding a parametric form of the multicriteria  optimal 

controls is an open key problem.  

We study and compare a number of numerical approaches to 

approximation of the Pareto-efficient frontier: a traditional linear 

convolution method, an exhaustive search of control and a multicriteria 

random search. In the first approach the task is reduced to solution of a 

serious of one criterion problems with linearly aggregated criteria. In the 

second approach we consider a sufficiently reach natural family of 

potentially optimal controls and calculate corresponding set of vector 

indicators. In the third approach we reduce the problem to a finite 

dimensional multicriteria stochastic optimization problem and solve the 

latter by an evolutionary type (random search) algorithm. All approaches 

are numerically illustrated and compared.  
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